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ABSTRACT

The study aimed to assess clinical, radiological as well as functional outcome in patients of scaphoid fracture following open reduction as
compared to percutaneous fixation with Herbert Screw. This study was conducted at Department of orthopedics, for 1 year on 30 patients of
scaphoid fracture. Fractures were first tried for percutaneous fixation using volar approach, ORIF with volar approach was used when adequate
reduction was not achieved. Patients were followed at 2 week interval till union. Clinical assessment at final followup was performed using
MMWS. The mean mean duration of presentation after injury of 19.9 days (3 to 162 days). The mean MMWS score was 93.8 (90-100) for
percutaneous and 83.8 (70-95) for ORIF. Since fracture treated with percutaneous fixation are associated with early union and early return to
functional activity as compared to ORIF, Herbert screw for fixation with percutaneous technique for scaphoid fracture must be encouraged for
displaced or undisplaced fracture.

Raj Jaiswal*
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INTRODUCTION:

The word scaphoid has been derived from a Greek word “skaphos”
which mean boat due to its shape." The scaphoid bone fracture account
to about 80 to 90% fracture of all carpal bones. Scaphoid fracture are
commonly encountered in young, adult males.”’ The management of
displaced, comminuted, and unstable fractures is only surgical
intervention, however, management of undisplaced or minimally
displaced surgical fracture is controversial. Literature suggests that
patients with undisplaced fracture of scaphoid must be initially
managed with the help of cast immobilization for 2 to 3 months.™*”
Casting is an ancient technique that has traditionally been reserved for
distal pole fractures and nondisplaced waist fractures, with union
reported to occur at a mean of 53 days and 65 days respectively. Cast
has been associated with longer time of union which inturn has
multiple drawbacks which include sclerosis, comminution, translation
and location in the proximal pole.”’ Apart from non union, other
complications of displaced fracture of scaphoid include increased rate
of redisplacement and delayed union, when managed with cast
immobilization alone.”

Alternative management of scaphoid fracture include early operative
intervention with screw fixation which not only limits the need for a
cast, but may also allow earlier return to sports and work.”"'” The rate
of complications such as non union are much lower for non displaced
fractures and complication rate are almost nil when a non displaced
fracture is adequately treated and protected."" However non union rate
for displaced fractures is approximately 50% as compared to 10% non
union rate of undisplaced fracture.”*"*" The occurrence of non union is
responsible for various sequlae i.e. altered carpal biomechanics, pain,
diminished range of motion of wrist, poor grip strength etc."” Since
rates of nonunion scaphoid fractures treated with conservative
management are quite high, thus, open reduction with internal fixation
(ORIF) has been recommended."*"

Open reduction and internal fixation technique for management of
fracture of scaphoid was first introduced by McLaughlin'"” and then the
results were reproduced positively by various other studies.""!
Percutaneous fixation is also an alternative and simple technique for
management of scaphoid fracture."”*” Both the methods have shown
superiority over management of displaced fracture when compared to
cast immobilization. The present study aimed to assess clinical,
radiological as well as functional outcome in patients of scaphoid
fracture following open reduction as compared to percutaneous
fixation with Herbert Screw.

METHODS:
The present study was conducted as an interventional study at a tertiary
care Centre, Bhopal for a period of 2 years i.e. from 1" November 2017

th

t020" October 2019. A total of 34 cases of scaphoid fracture reported to

the study area during the study period. Inclusion criteria was patients of
acute scaphoid fracture, patients with delayed union or fractures
showing no sign of healing after 12 weeks of cast immobilization.
Patients with distal radial tuberosity fracture, or presenting with
osteonecrosis, patients with previous wrist injury or any other
associated fracture around the wrist were excluded.

Written consent was obtained from all the study participants. The
present study was conducted on 30 patients out of 34 cases of scaphoid
fracture fulfilling the inclusion criteria. All the cases were treated using
Herbert screw. Patients were subjected to X ray wrist postero-anterior
view, lateral view, semipronation oblique and antero-posterior view to
assess the scaphoid fracture. Injuries were graded according to Herbert
and Fisher Classification.

All fractures were first tried for percutaneous fixation using volar
approach, patients in whom adequate reduction was not achieved with
percutaneous method, ORIF with volar approach was used. However
patients with history of fracture more than 5 months were managed
with ORIF and bone grafting directly.

Post operatively, cast immobilization was done for all the patients.
Patients were followed at 2 weeks, 6 weeks and 10 weeks and then
every two weeks till fracture union post operatively. The minimum
follow up was twelve months. After 2 weeks of operative management,
sutures were removed whereas cast was removed at 6 weeks and a
removable wrist immobilizer brace was tied for next four weeks. Also
all patients were advised physiotherapy with hand grip strengthening
exercise and active assisted range of motion exercise.

At each follow up, clinical and radiological examination was
conducted to assess the healing and union. Union was considered to
have occurred when there was no tenderness at the anatomical snuff
box or at scaphoid tubercle and there was evidence of trabeculae
crossing fracture on at least two views. Clinical assessment at final
follow up was performed using Modified Mayo Wrist Score (MMWS).
To assess grip strength, patients were asked to squeeze the examiners
index finger, and the strength was compared on contralateral side.
Range of motion was measured using goniometer.

Data analysis- Data was compiled using Ms Excel and analysed using
IBM SPSS software version 20. Numerical variables were expressed
as mean and standard deviation. MM WS score was calculated for each
patient for ORIF and percutaneous method separately.

RESULTS:

The present study included 30 patients with scaphoid fracture with
mean age of 32.5+£7.94 years and mean duration of presentation after
injury of 19.9 days (3 to 162 days).
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Table 1: Distribution of patients according to socio-demographic profiles and details of approach, MMWS and complication.

Sno |AGE|SEX |SIDE |Herbert Type |Time To Surgery (Days) |Approach Time To Union MMWS Remark
(Week) (POINTS)

1 32 |F L B2 5 Orif Volar 12 85

2 34 |F R B2 8 Percutaneous Volar |10 90

3 45 M R B2 8 Percutaneous Volar |10 90

4 22 M L B2 3 Orif Volar 10 95

5 51 M |R C 162 Orif Volar 14 80 Bone Grafting
Was Done

6 36 |F L A2 18 Percutaneous Volar |9 90

7 28 |F R C 44 Percutaneous Volar |11 70

8 32 M R A2 14 Orif Volar 12 90

9 33 |F L A2 4 Percutaneous Volar |7 90

10 |21 |F R C 56 Orif Volar 14 70

11 21 |F R A2 5 Orif Volar 12 85

12 29 M R B2 8 Percutaneous Volar |12 95

13 |42 M R A2 5 Orif Volar 16 85 Cast Failure

14 |42 |F L B2 8 Orif Volar 16 80 Cast Failure

15 44 |F R A2 4 Percutaneous Volar |10 95

16 31 (M L A2 1 Percutaneous Volar |8 100

17 |21 |M R B2 12 Percutaneous Volar |12 90

18 [29 M R A2 5 Percutaneous Volar |8 95

19 |29 M L A2 16 Orif Volar 14 85

20 |41 M R B2 5 Percutaneous Volar |10 90

21 23 M L A2 8 Percutaneous Volar |9 90

22 |32 M L B2 7 Orif Volar 14 85

23 |45 M |R C 150 Orif Volar 14 80 Bone Grafting
Was Done

24 |31 M R B2 8 Percutaneous Volar |12 95

25 24 |F L A2 5 Percutaneous Volar |8 85

26 |34 |F L B2 8 Orif Volar 14 80

27 36 |M R A2 4 Percutaneous Volar |10 95

28 |23 |F L A2 1 Percutaneous Volar |8 100

29 |32 |F R B2 12 Orif Volar 12 90

30 31 M R A2 5 Percutaneous Volar |8 95

In present study, 13 (43.3%) patients were operated within one week
following injury whereas 2 patients were operated very late i.e. at 150
and at 162 days following injury. About 17 patients were managed with
percutaneous fixation and rest 13 cases were managed using ORIF.
Though, all the fractures treated either with ORIF or percutaneous
fixation united successfully, delayed union was observed in 2 patients
(6.7%) at 16 weeks postoperatively. Mean time for radiological union
following ORIF was 12.6+2.4 weeks whereas that following
percutaneous fixation was 9.2+2.5 weeks.

Range of motion was assessed using goniometer. Following
percutaneous fixation ; wrist flexion averaged 61° (range 40 to 70") and
wrist extension averaged 58’ (range 35 to 65") whereas following
ORIF, wrist flexion averaged 60°

(range 40 to 65") and wrist extension 54’ (range 30 to 60).

Modified Mayo wrist score (MMWS) was used to assess the final
functional outcome. In present study, mean pain score was 22.4 (range
10 to 25) following percutaneous whereas it was 19.6 (range 10 to 25)
following ORIF. Mean range of motion score according to MMWS
following percutaneous was 24.3 (range 15 to 25) whereas that
following ORIF was 22.3 (range 15 to 25). Mean grip strength score
was 24.5 (range 15 to 25) after percutaneous fixation and 22.5 (range
15 to 25) after ORIF. Similarly mean activity score was 22.6 (range 15
to 25) and 19.4 (range 15 to 25) following percutaneous and ORIF
respectively. The mean MMWS score was 93.8 (range 90 to 100) for
percutaneous and 83.8 (range 70 to 95) for ORIF .

Delayed union was observed in 2 cases which were managed with open
reduction with fixation. None of the patients showed malunion or signs of
post traumatic osteoarthritis of the scaphoid or wrist at final follow up.

DISCUSSION:

The present prospective study aimed to assess functional outcome
following ORIF or percutaneous fixation amongst 30 patients
presenting with scaphoid fracture.

Injuries were graded according to Herbert and Fisher Classification

which classify the fracture based upon fracture site and displacement.
Clinical assessment at final follow up was performed using Modified
Mayo Wrist Score (MMWS) which is a 100 point scoring system
including 4 areas i.e. pain, range of motion, grip strength and activity
comprising of 25 points each.

Mean age of the patients in present study was 32.5+7.94 years and
slight male preponderance was observed in a ratio of 1.1:1. Brogan et
al also observed similar findings in which scaphoid fracture were
commonly encountered in young, adult males.”’ About 17 patients
were managed using percutaneous fixation whereas 13 patients were
managed using ORIF.

McLaughlin and Maudsley & Chen recommended ORIF amongst
patients with scaphoid fracture to allow early mobilization of wrist,"”*"
and these findings were replicated by present study. In present study,
union was observed in all the patients and the mean union time
following ORIF and percutaneous fixation was 12.6+2.4 weeks and
9.242.5 weeks respectively. These findings were similar to study by
Mittal et al in which mean union time following percutaneous fixation
was 8.4 weeks (range 7 to 12 ) and that following ORIF was 12.1 week
(range 8 to 16).""" The benefit of percutaneous Herbert screw fixation is
that the fracture reduction and fixation can be accomplished without
further injury to the scaphoid blood supply.”* Also reduced
radiological healing time and less union time are the added advantage
in fractures treated by percutaneous method."! Naranje et al also
reported 100% union rate with Percutaneous Herbert screw fixation in
32 patients similar to present study.”"

The present study observed union in 100% cases I both the techniques,
but outcome using MMWS score including pain reduction, range of
motion, grip strength and activity were significantly better in patients
treated with percutaneous fixation as compared to ORIF. Though
MMWS score was significantly better amongst patients treated with
percutaneous fixation as compared to ORIF, complications in both the
procedures were almost nil except for delayed union. The present study
had certain limitations, i.e. small sample size and inhomogeneous
population, the findings of the results could not be generalized.
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CONCLUSION-

Since fracture treated with percutaneous fixation are associated with
early union and early return to functional activity as compared to open
reduction and internal fixation as replicated by MM WS score, Herbert
screw for fixation with percutaneous technique for scaphoid fracture
must be encouraged for displaced or undisplaced for better
radiological and functional outcome.
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ABSTRACT

Background- Epidural steroids are being used for the management of PIVD and central lumbar canal stenosis through different routes. Most
common routes to administer epidural steroids for such patients include interlaminar, caudal and transforaminal. Controversy persists regarding
the efficacy of epidural steroids in reducing the pain associated with various lumbar spine pathologies as well as controversy exist regarding the
preferred route of injection.

Aim- The present study was done to assess the effectiveness of caudal epidural steroid injection in patients with various lumbar spine pathologies.
Methodology- This was a retrospective study on patients diagnosed as lumbar canal stenosis and PIVD and who received caudal epidural steroid
injections in the last 6 months. Data regarding presenting complaints before epidural caudal steroid injection and improvement following the
injection was obtained from all the patients. Back pain and leg pain were assessed separately using Visual Analogue Scale (VAS) and functional
disability was measured using Oswestry Disability Index (ODI) before the procedure (assessed from records) and at the time of enrollment in the
study. Statistical analysis- Data compilation was done with the help of MS Excel and data analysis was done using IBM SPSS 20 software.

Results- The present study included a total of 60 patients i.e. 30 patients diagnosed with lumbar canal stenosis (central and lateral) and 30 patients
with PIVD (including multiple level PIVD). The mean VAS score and ODI significantly improved in cases of PIVD and lumbar canal stenosis but
they were more effective in treatment of central lumbar canal stenosis and multiple level PIVD (p<0.01) as compared to other groups.

Conclusion- Caudal epidural steroid injections are effective, easy and safe method which can be conducted as a day care procedure. They may
reduce the need of subsequent surgeries. Caudal steroid injections were more effective in treatment of central lumbar canal stenosis as well as

Dr. Shubham Jain

multiple level PIVD.
KEYWORDS
PIVD, central lumbar canal stenosis, caudal epidural injections, ODI, VAS
INTRODUCTION assess the effectiveness of caudal epidural steroid injection in patients

Low back pain is one of the commonest complaints amongst patients
attending orthopedic clinic."” It has been estimated that approximately
80% of the population sustains an episode of low back pain (LBP) at
least once during their lifetime with varying severity.”’ As the
lumbosacral region is a critical area of spinal column which is
subjected to greater forces as compared to other areas of the body, the
prevalence of low back pain are high" Also, low back pain is
associated with sciatica in majority of cases. The etiology of low back
pain includes lumbar disc herniation (prolapsed intervertebral disc),
degenerative disc disease, lumbar canal stenosis, idiopathic etc.”

Prolapsed intervertebral disc (PIVD) is commonly diagnosed in MRI
scans even in asymptomatic adults.”’ In PIVD, posterior longitudinal
ligament gives way resulting in herniation of disc material into the
spinal canal. It is characterized by acute-onset radicular or
myelopathy-related symptoms on sudden exertion or lifting
heavyweights.”

Another common cause of low back pain includes lumbar canal
stenosis and is often due to multifactorial etiology. The factors
contributing to lumbar canal stenosis include degenerative changes in
the spine such as spondylosis, disc degeneration, facet arthropathy, and
scoliosis etc. It is characterized by low back pain alone or with lower
extremity pain, weakness or sensory changes aggravated by walking."”
Despite the high prevalence of pain associated with lumbar canal
stenosis and PIVD, the treatment remains controversial. Common
treatments include conservative measures such as non-steroidal anti-
inflammatory drugs (NSAIDS), activity modification, and physical
therapy, whereas in a few cases, surgery is advised.” Epidural steroids
are being used for management of PIVD and lumbar canal stenosis
through different routes. Most common routes to administer epidural
steroids for such patients include interlaminar, caudal and
transforaminal.”’ Controversy persists regarding the efficacy of
epidural steroids in reducing the pain associated with PIVD and
lumbar canal stenosis as well as controversy exist regarding the
preferred route of injection.”” The present study was conducted to

with lumbar canal stenosis and PIVD.

Methodology

This study was conducted as a retrospective study on patients
diagnosed with lumbar canal stenosis and PIVD and who received
caudal epidural steroid injections in the last 6 months i.e. between 1"
July 2019 and 31" December 2019. Inclusion criteria was all the
patients belonging to age group of 18 to 60 years diagnosed as PIVD
(including any level or multiple level) and lumbar canal stenosis
(central and lateral) coming for follow up who were managed using
caudal epidural steroid injections during the last 6 months in the
Department of Orthopedics, People's College of Medical Sciences and
Research Centre and People's Hospital, Bhopal. The exclusion criteria
was patients treated with caudal epidural steroid injections for
spondylolisthesis (as revealed by MRI). All the 60 patients i.e. 30 with
PIVD and 30 with lumbar canal stenosis were selected using purposive
sampling. The records of all the selected patients were also obtained
from the MRD Department of our institute to supplement the
information obtained from the patients. Data regarding
sociodemographic variables such as age, gender, socioeconomic status
was obtained from all the patients. Also, presenting complaints before
the caudal epidural steroid injection and improvement following the
injection was obtained from all the patients and entered in a
questionnaire. Back pain and leg pain were quantitatively assessed
separately using the Visual Analogue Scale (VAS) and the functional
disability was measured using Oswestry Disability Index (ODI)
version 2.0, before the procedure (from records) and at the time of
inclusion in the study.

Statistical analysis-

Data compilation was done with the help of MS Excel and data
analysis was done using IBM SPSS 20 software. Grouped data was
expressed as frequency and percentage whereas numerical data was
expressed as mean+SD. Paired t test was applied to assess the
improvement in VAS and ODI amongst the patients. P value <0.05 was
considered statistically significant.
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RESULTS
The present study included a total of 60 patients i.e. 30 patients
diagnosed with lumbar canal stenosis and 30 patients with PIVD.

Table 1- Distribution according to sociodemographic variables

Sociodemographic|Total (n=60) |Lumbar Prolapse

variables canal intervertebral
stenosis disc

Mean age (years) [45.1+9.6 46.9+7.8 43.2+11.3

Range (years) 18-60 31-60 18-54

Gender (M/F) 26/34 12/18 14/16

Weight 65.1+7.4 66.8+6.6 63.3+8.1

Height 158.6+43,7 157.3+44.2  |159.8+43.1

The mean age of all the patients in present study was 45.1+9.6 years
whereas that in patients of lumbar canal stenosis and PIVD was
46.947.8 years and 43.2+11.3 years respectively. Majority of patients
in present study were females. (Table 1)

Table 2- Assessment of pain and functional disability in cases with
Lumbar Canal stenosis

Central Lateral P

Lumbar canal |Lumbar canal |value

stenosis (n=17)|stenosis (n=13)
Visual Pre-intervention |7.89+0.36 7.65+0.8 0.14
Analogue |Atenrollment |3.84+0.69 4.52+0.72 0.004
Scale P value 0.001 0.001
Oswestry |Pre-intervention|61.1+2.8 59.8+7.7 0.43
Disability |At enrollment [39.6+5.1 42,7453 0.03
Index (%) [P value 0.001 0.001

Out of the 30 patients with lumbar canal stenosis, 17 patients were
diagnosed as central lumbar canal stenosis whereas 13 patients had
lateral lumbar canal stenosis. The mean VAS scores as well as
functional disability amongst the participants with central and lateral
lumbar canal stenosis before intervention was comparable in both the
groups of lumbar canal stenosis. Though mean VAS scores as well as
functional disability (ODI %) significantly improved in both the
groups following intervention, the improvement was significantly
higher in patients with central lumbar canal stenosis as compared to
those of lateral lumbar canal stenosis (p<0.01). (Table 2)

Table 3- Assessment of pain and functional disability in cases with
PIVD

Single level |Multiple level |P

PIVD (n=18) |PIVD (n=12) |value
Visual Pre-intervention |7.58+0.77 7.80+0.76 0.1
Analogue |Atenrollment [4.11+0.53 3.96+0.71 0.001
Scale P value 0.001 0.001
Oswestry |Pre-intervention|60.4+8.3 61.4+5.8 0.28
Disability |Atenrollment [43.3+5.1 40.1+3.4 0.01
Index (%) [P value 0.001 0.001

Out of 30 patients with PIVD, 18 patients were diagnosed as single
level PIVD whereas 12 patients were diagnosed as multiple level
PIVD. The mean VAS score as well as functional disability amongst
participants with single level PIVD and multiple level PIVD before
intervention was comparable in both the groups of lumbar canal
stenosis. Though mean VAS scores as well as functional disability
(ODI %) significantly improved in both the groups following
intervention, the improvement was significantly higher in patients with
multiple level PIVD as compared to those of single level PIVD
(p<0.01).

DISCUSSION-

The utilization of epidural steroid injections for pain relief is practiced
since 1952. They can be used as an invaluable non-surgical treatment
for low-back pain radiating to the lower extremities."” Epidural steroid
injections can be used by various approaches such as caudal,
interlaminar or transforaminal.”’ All three routes are associated with
certain advantages and complexities. The caudal route utilizes larger
volumes of drug and is given away from the pathology site, but it is the
easiest and safest route with minimal risk of dural puncture."*" In the
present study, caudal approach for administration of epidural steroid
injections was used.

Though caudal epidural steroid injections are effective in the treatment
of low back pain, the purported mechanisms of action remains

unknown."” The steroids by their anti-inflammatory as well as
immunosuppressant action along with membrane stabilization and
inhibition of neural peptide synthesis help in reducing pain and
improve outcome amongst patients with PIVD and lumbar canal

stenosis."”

Ackerman et al in their study assessed the efficacy of lumbar epidural
steroid injections amongst patients with lumbar disc herniations. They
documented that pain score and functional score improve after 2 weeks
of injections."” Singh et al in their study assessed the role of caudal
epidural steroid injections in lumbar disc prolapse and documented
significant pain relief in all the patients except one after 24 hours.
However, symptomatic improvement was observed in 97.5% of the
cases after 3 weeks whereas after 6 months, symptomatic
improvement was seen in 67.5% of the cases."” These findings
supported the findings of the present study i.e. significant
improvement in pain as well as functional disability was observed in
patients of PIVD following caudal epidural steroid injections.

Manchikanti et al also documented caudal epidural injections of local
anesthetic with or without steroids to provide significant relief in
patients with chronic function-limiting low back and lower extremity
pain secondary to spinal canal stenosis."” Park etal conducted a study
to assess the relationship between the severity of lumbar spinal
stenosis using a grading system (grade 1 = mild stenosis with
separation of all cauda equina; grade 2 = moderate stenosis with some
cauda equina aggregated; grade 3 = severe stenosis with none of the
cauda equina separated) and evaluated the response of patients with the
help of short-term epidural steroid injections. They observed
improvement (including reports of slightly improved, much improved,
and no pain) in 78.7% patients at 2 weeks and 77.6% at 8 weeks after
the procedure. However, they observed no association of degree of
pain relief with grading of lumbar canal stenosis."” Statistically
significant improvement in pain and functional disability was
observed in cases of central lumbar canal stenosis following caudal
epidural steroid injections in our study.

Literature suggests a varying success rate of epidural steroid
injections. However, for a short term, maximum studies report a good
success rate."” Choi et al in their study assessed the long-term benefits
of epidural steroids in cases of LBP and studied its effect on pain,
disability and need for subsequent surgery. The authors documented
that ESI are effective for less than six months only."” In contrast, Sreen
et al observed benefits of pain relief for 9 to 12 months after caudal ESI
in patients with chronic back pain.” However, in the present study, we
included the patients retrospectively i.e. those treated at least 4 weeks
prior and no follow up was done and significant improvement was
noticed for both pain as well as ODI in cases with multiple level PIVD
and central lumbar canal stenosis.

Singh et al compared the efficacy of caudal epidural steroid injections
with selective nerve block and documented >50% pain reduction till 6
months in selective nerve block group, while in the caudal group,
>50% reduction of pain was maintained till 1 year. Similarly, the
reduction in ODI in nerve block group was 52.8% till 3 months, 48.6%
till 6 months, and 46.7% at 1 year, while in the caudal group, the
improvement was 59.6%, 64.6%, 65.1%, and 65.4% at corresponding
follow-up periods, respectively.”” Similar results were documented by
the present study in which mean VAS score as well as Mean ODI
percentage improved significantly in cases with central lumbar canal
stenosis and multiple level PIVD.

CONCLUSION

Caudal epidural steroid injections are effective, easy and a safe method
which can be conducted as a day care procedure. They may reduce the
need of subsequent surgeries. Caudal steroid injections were more
effective in treatment of central lumbar canal stenosis as well as
multiple level PIVD.
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Purpose: To find clinical outcome of in-vivo standard 80 N tensioning of quadrupled hamstring graft
during arthroscopic single bundle ACL reconstruction in comparison to traditional graft tensioning.
Methods: Sixty cases of isolated ACL tears were included in this study. All cases underwent Arthroscopic
ACL reconstruction with Tibial attachment sparing quadrupled hamstring graft. Cases were divided into
group I and group II (30 cases each). Graft Tensioning in group 1 was conventional one-handed un-
measured pull and in group II it was measured tension of 80 N with tensionometer during graft fixation.
Pre-operative and post-operative (12 months) Anterior tibial translation (ATT) was measured with KT-
1000 arthrometer. Clinical outcome was measured using Lysholm knee scoring system at 6weeks,
3months, 6months, 12 months and compared statistically among both groups.

Results: The mean pre-op ATT of 10.6 + 2.04 mm (group I) & 10.83 + 2 mm (group II) improved to
3.63 + 1.16 mm (group I) & 3.63 + 0.92 (group II) respectively at one year without significant difference (p
value 1). The mean pre-op Lysholm score was 46.73 + 6.77 (group I) and 45.97 + 8.68 (group II). The
mean Lysholm score at 6 weeks was 91.5 + 2.78 (group I) and 93.43 + 3.02 (group II) with significant
difference (p value 0.014). At 3 months it was 95.4 + 2.99 (group 1) and 97.07 + 2.07 (group II) with
significant difference (p value 0.025). At 6 months it was 95.53 + 2.46 (group I) and 97.5 + 1.2 (group II)
with significant difference (p value 0.0002). At 1 year it was 95.73 + 2.22 (group I) and 97.8 + 0.979
(group II) with significance (p value 0.0001).

Conclusion: The clinical score of ACL reconstruction is better when in-vivo 80 N tension is applied using
tensionometer during graft fixation in comparison to conventional manual tensioning but there is no
difference in ATT.

Keywords:

ACL

Graft tension
Hamstring graft
Tensionometer
Lysholm score
Unmeasured tension
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1. Introduction

Outcome of ACLR is dependent on many surgical variables and
in vivo tensioning of graft at the time of fixation is an important
one."?

Initial tension of graft can affect the clinical outcome of
arthroscopic ACL reconstruction. If graft tension is inadequate then
it may lead to knee joint laxity post reconstruction, which ulti-
mately results in degenerative arthritis in long term.>* If graft
tension is in excess, then it may hamper the revascularization of
graft and can result in graft failure. It can also lead to abnormal

* Corresponding author.
E-mail address: skandsinha@gmail.com (S. Sinha).

https://doi.org/10.1016/j.jcot.2020.06.002
0976-5662/© 2020 Delhi Orthopedic Association. All rights reserved.

pressure on cartilage, meniscus and result in joint stiffness.’

In regards of optimal initial tension which could be given to graft
at the time of fixation is still a matter of research, as till now op-
timum initial tension which would be required to obtain a stable
and intact knee is not known. Some studies are in favour of low
initial tension to graft, which may decrease the stresses within the
graft, to avoid over constraining of knee as well as prevent frictional
force of articular surfaces>®~® whereas others are in favour of high
tension to obtain a stable knee.>'” A graft tension of 20—90 N is
supposed to be adequate but Arenja et al. reported 80 N to be an
effective tension for ACL reconstruction.'%!!

At present commonest method is one-handed pull technique.
Manual feedback is used to determine the amount of tension
applied to graft at the time of fixation. It is unmeasured initial
tension but has generally produced good clinical results. The
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average initial tension used by orthopedic surgeons trained in
sports medicine is 60 + 29 N.'?

There are studies suggesting no postoperative difference in
clinical outcome or knee laxity between cases where measured
tension was applied to hamstring grafts during fixation and con-
ventional manual tensioning.>'*

There is paucity of literature that prospectively serially analyses
clinical outcome of measured graft tension vis a vis unmeasured
graft tension in ACLR with tibial attachment preserving hamstring
graft.

The main purpose of this study was to find clinical outcome of
in-vivo standard 80 N tensioning of quadrupled hamstring graft
during arthroscopic single bundle ACL reconstruction in compari-
son to traditional graft tensioning. We hypothesize that 80 N of
tension applied to quadrupled hamstring graft is effective to obtain
satisfactory clinical outcome.

2. Methods

This prospective observational study was conducted between
November 2013 to December 2015 at tertiary care center. An
Institutional approval was obtained from the Ethics Committee
before initiation of the study. Sixty matched skeletally mature cases
with isolated symptomatic ACL tears were included in the study
and were divided into two groups non randomly. In the first group
(30 cases) conventional unmeasured free one hand pull force was
used for tensioning of graft and in group I1 (30 cases) tensionometer
was used to apply 80 N pull force for fixation of graft. Cases with
ACL and bony avulsion, associated with other knee ligament and
meniscal injuries, fractures or cartilage lesion and osteoarthritis
were excluded from the study. All cases were operated by the same
surgical team. All cases underwent quadrupled single bundle tibial
attachment sparing hamstring graft anterior cruciate ligament
reconstruction by outside-in technique femoral tunnel creation
method."” Detailed history and clinical examination were recorded
in all cases. Magnetic resonance imaging (MRI) of the knee was
done to document the diagnosis of ACL tear and other concomitant
intra articular pathologies in all cases. Preoperative assessment was
done using Lysholm’s knee scoring system for functional assess-
ment. Objective measurement of tibial translation (ATT) or anterior
knee laxity was performed with KT-1000 arthrometer (MEDmetric,
San Diego, CA) at manual maximum pull, being expressed as the
difference between the injured and uninjured legs in 0.5-mm
increments.

2.1. Operative procedure

Semitendinosus-gracilis tendons from the ipsilateral side were
harvested with an open-loop tendon stripper from anteromedial
incision on proximal leg and quadrupled graft was prepared
keeping the natural tibial insertion of the tendon intact (Figs. 1 and
2). The diameter of the quadruple graft was measured.

A standard arthroscopic approach of the knee was performed
through the anteromedial and anterolateral portals. After diag-
nostic arthroscopy, the femoral tunnel was created in an outside in
fashion (Arthrex outside in jig) according to the graft thickness. The
tibial tunnel was created with the help of a separate tibial guide.
The quadrupled hamstring graft was then passed from the tibial
tunnel to the external aperture of the femoral tunnel under
arthroscopic vision. The proper seating of the graft on the tibia was
checked and full knee range of motion was performed to rule out
any form of impingement. The graft was tensioned at this stage by
repeated cycling (20 cycles). A nitinol wire was passed through the
femoral tunnel besides the graft and while maintaining a constant
pull of 80 N using custom spring type tensioner along the long axis

of graft for group II (Fig. 3) and free one hand pull force was applied
in group I for graft tensioning. An interference (Biocomposite)
screw (Smith- Nephew) was inserted with the knee in about 20° of
flexion. Stability was checked by doing the Lachman and Pivot shift
test after surgery. Patients in both groups were subjected to the
similar postoperative protocol, which included early weight
bearing with the help of crutches from day two of surgery. Active
straight leg raise in all planes were started from day 2 after surgery.
ROM knee brace was used for ambulation till the patient regained
quadriceps control. At 6 weeks, 3 months 6 months and 12 months
functional outcome was assessed by Lysholm knee scoring system.
At 12 months anterior tibial translation was measured by KT1000
arthrometer. Proprioception was measured by active reproduction
of passive movement.

2.2. Statistics

Preoperative and postoperative findings were compared using
paired t-test. A p value of <0.05 was considered statistically sig-
nificant. Statistical Package for Social Sciences (SPSS) version 21.0
was used for analysis. To compare anterior knee laxity the Mann-
Whitney U test was used.

3. Results

In the present study thirty patients treated with an 80 N pull
force for fixation of graft and thirty patients treated with the one
hand pull were included. The two cohorts had similar baseline
characteristics. The mean age of the patients of both groups was
29.83 + 9.34 years in group I and 27.03 + 7.71 years in group II
which was comparable. The mean preoperative anterior tibial
translation as measured by KT-1000 Arthrometer was
10.6 + 2.04 mm in the group I and 10.83 + 2 mm in the group II
were also comparable (p value 0.667). There was significant
improvement in the anterior tibial translation of affected knee at 12
months when comparing with its preoperative status in both the
groups. The mean postoperative anterior tibial translation was
3.63 + 1.16 mm in group I and 3.63 + 0.92 mm in group Il were
similar (p value 1). Pivot shift test was negative in all cases of both
groups at one year.

The preoperative Lysholm score was 46.73 + 6.77 in group I and
45.97 + 8.68 in group Il was comparable between the two groups.
However, mean postoperative Lysholm score at 6weeks was
91.5 + 2.78 and 93.43 + 3.02 for group I and II respectively which
was statistically significant (p value 0.014). The mean postoperative
Lysholm score at 3months was 95.4 + 2.99 and 97.07 + 2.07 for
group I and II respectively which was statistically significant (p
value 0.025). The mean postoperative Lysholm score at 6 months
was 95.53 + 2.459 and 97.5 + 1.204 for group I and II respectively
which was statistically significant (p value 0.0002). The mean
postoperative Lysholm score at 12 months was 95.73 + 2. and
97.5 + 1.204 for group I and II respectively which was statistically
significant (p value of 0.0001).

All the patients achieved quadriceps control in the form of
sustained unassisted Active Straight Leg raising within 2 weeks
Post-operative period (Table 1).

The mean follow up period was 16.5 + 3.4 months in group I and
15.5 + 3.6 months in group Il was comparable between the groups.

4. Discussion

In this study there was no case of graft laxity in either group
despite allowing the patients to undergo accelerated rehabilitation
protocol. None of the cases in either group reported of any insta-
bility till final follow up. There was no laxity objectively also, as KT-
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Fig. 2. Quadrupled hamstring graft.

1000 arthrometer showed a statistically significant reduction in
anterior tibial translation (ATT) after ACLR along with negative
pivot shift test. This finding supports the hypothesis that in-vivo
80 N tensioning of quadrupled hamstring graft is effective to
obtain a satisfactory clinical outcome.

Tensioning of graft at the time of its fixation is one of the
important surgical variables, which can influence the clinical
outcome of ACL reconstruction. The tension of an ACL graft can be
influenced by, diameter and graft length, type of graft, tunnel sizes
of femur as well as tibia and accuracy in tunnel placement. In order

to reduce variability, the surgical technique and postoperative
rehabilitation protocol were standardized. Same team operated all
cases by outside in technique from tibial footprint to femoral
footprint graft placement. In order to reduce variability further, the
same surgeon tensioned the graft in all cases. It is impossible to
compare the graft tension with tension in native ACL of the unin-
jured side so the comparison was done using various parameters
between pre-operative and post-operative status and also to the
normal knee.

Arenja et al. reported 80 N to be an effective magnitude of
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Fig. 3. Showing use of tensionometer to exert calibrated tension on hamstring graft during interference fixation on femoral side.

Table 1
Comparative clinical outcome of conventional and calibrated graft tension groups.
Group I (Conventional method) n = 30 Group II (Tensionometer) n = 30 P value

Pre-operative Mean + SD 10.6 + 2.04 10.83 + 2.10 0.667
Anterior Tibial Translation Range 8—-14 7-14

Mean + SD 3.63 +1.16 3.63 +£0.92 1
Post-operative Range 2-6 2-6
Anterior Tibial Translation
12 months

Mean + SD 46.73 + 6.77 45.73 + 8.68 0.704
Pre-operative Range 37-62 30-62
Lysholm score
Post-operative Mean + SD 91.5+2.78 9343 + 3.02 0.014
Lysholm score Range 86—98 87—-100
6 weeks
Post-operative Mean + SD 954 +2.99 97.07 = 2.07 0.025
Lysholm score Range 91-100 91-100
3 months
Post-operative Mean + SD 95.53 + 2.459 97.5 + 1.204 0.0002
Lysholm score Range 91-100 91-100
6 months
Post-operative Mean + SD 95.73 + 2.22 97.8 + 0.979 0.0001
Lysholm score Range 91-100 91-100
12 months
Quadriceps control (days) Mean 165+ 34 155+ 3.6

tension for ACL reconstruction using hamstring polyester graft.'
Yasuda et al. noticed a decreased laxity when 80 N tension was
applied to the graft as compared to 20 N tension.'® Similar finding
in terms of ATT was reported by Nicholas et al. while comparing
90 N group (2.2 + 1.6 mm) to 45 N group (3.0 + 2.2 mm)."” There is
no benefit if graft tension is increased any further.'®

A higher rate of failure with manual tensioning as compared to
device-assisted tensioning has been reported'® but we could not
validate the same in this study as there was no case of graft failure
in the manual tensioning group also. Because of the fact that most
surgeons apply a variable graft tension of 20—80 N while tensioning
manually,?® it is wiser to use a tensionometer to apply calibrated
and constant tension over graft.

If graft tension is more than the optimum, it will translate the
femur anteriorly on to the tibia resulting in an over constrained
knee, increase the joint reaction force and limit the range of motion
of the knee. In this study there was no case of restricted range of
motion in either group. All the cases could achieve full range of

motion by 6 weeks.

Findings of this study are not in conformity with Grunau et a
who reported no difference in clinical outcome between measured
tensioning of hamstring ACL grafts and conventional tensioning
maneuver. The Lysholm score showed statistically significant
improvement serially in both groups but it was significantly better
in the calibrated tension group supporting its superiority.

With respect to the knee range of motion, there was no loss of
extension or flexion in either group. In contrast Kondo et al.
observed a significant loss of knee extension of 5—10° when 40 N
tension applied to each graft at 30° of knee flexion in comparison to
30 N tension.”! Post-operative quadriceps control was also ob-
tained in the same duration in both groups.

l.,14

4.1. Limitation of the technique

The graft preparation and arthroscopy are done sequentially not
parallel therefore duration of surgery was slightly prolonged with
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mean tourniquet time of 54.73 + 8.33.
5. Conclusion

Though calibrated tension of hamstring graft (80 N) in ACLR
provides comparable stability and anterior tibial translation as
traditional method of graft tensioning manually but has slightly
better clinical scores. It has potential to improve outcome especially
in early stage of learning curve.

Declaration of competing interest
None.
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Abstract

Introduction: Calcaneum fracture is most common fracture in hind foot. In management of calcaneum fracture there is a lot of
controversies either to use bone graft augmentation or not. But in this study we done Calcaneum plating without use of
augmentation to reduce chance of infection, reduce graft site morbidity and reduce bleeding. In this prospective study we analyzed
outcome of intra-articular calcaneum fracture treatment by open reduction internal fixation with calcaneum plate without any
augmentation.

Material and Method: We selected 26 patients with intra-articular calcaneal fractures on basis of strict inclusion and exclusion
criteria’s from January 2016 to December 2016. All fractures were treated by calcaneum locking plate without any bone grafting,
using the standard extended lateral approach. All patients were followed regularly at 2 weeks, 2 months, 3months, 6 months and
lyear and outcome were evaluated by using American Orthopedic Foot and Ankle Society (AOFAS) Score.

Results: All fractures were healed with 84.6% of excellent to good results according to American Orthopedic Foot and Ankle
Society (AOFAS) Score, only 2 patients had poor results. Radiologically average preoperative Bohler’s angle was 6.8° and the
average Bohler’s angle at follow-up was 31.4°. At final follow up mean Gissane angle was 123.20 degree. Three patients (11.54%)
developed chronic ankle pain on walking. Two patients (7.7%) were developed subtalar joint incongruity, two patients (7.7%)
developed wound dehiscence, peroneal tendons irritation in one Patient and one patient developed Calcaneum Osteomyelitis.
Conclusion: Well Timed open reduction and internal fixation of intra articular calcaneum fracture with Locking Calcaneum Plate
with respect of soft tissue envelope and early rehabilitation lead to therapeutic success. It does not required bone grafting or

augmentation to early fracture healing.

Keywords: calcaneum plate, intra-articular calcaneum fracture, lateral extensile approach

Introduction

Calcaneum is the most common tarsal bone to get fractured. It
account for approximately 2 % of all fractures, with displaced
intra-articular fractures comprising 70-75 % of these injuries
(2.2 Displaced intra-articular fractures carry a high morbidity
and still a therapeutic challenge for orthopedic surgeons. Most
common mechanism of calcaneum fracture is high energy
axial load in falling. In such injuries, the lateral talar process
driven into angle of gissane likes a wedge [l Plate
osteosynthesis of the intra-articular fracture is a standard
method of treatment. The first documented treatment of a
series of calcaneum fractures with internal fixation was
reported by Leriche ¥l in 1922.

Ever since Lenormant first described the use of bone grafting
to fill the space created after open reduction of a calcaneum
fracture in 1928, this technique has maintained its popularity.
However, the need for bone grafts in the treatment of
intraarticular calcaneum fracture is still controversial, and
there is no strong evidence to support any functional benefits
of using bone grafts . Surgeons in favour of bone grafting
believe that it could stimulate fracture healing, leading to early
full weight-bearing; may prevent posttraumatic arthritis; and
could increase mechanical strength, thus helping to prevent

significant late collapse & 7. Those not in favour of bone
grafts have stated that the highly vascular calcaneum heals
radiographically in 4-8 weeks after surgery without bone
grafting [® % 11 Only internal fixation adequately support the
articular surface and bone grafting increases the infection rate,
blood loss, postoperative pain [** 2 and they also consider
donor site morbidity and complications involved with
harvesting an autograft * 141, We also believe that there is no
need of bone grafting in treatment of intraarticular calcaneum
fracture.

The purpose of the current study was therefore to evaluate the
outcomes and complications of surgical treatment of intra-
articular calcaneum fractures without any augmentation. We
analyzed cases of displaced intra-articular calcaneum fracture
treated by open reduction and internal fixation (ORIF) without
bone grafts and observe the outcomes and complications in
study group.

Aims and Objectives

Aim of this study was to evaluate outcome and complications
after open reduction and internal fixation of intraarticular
fracture of calcaneum without augmentation. We analyzed the
infection rates, times to full weight-bearing, reduction of the
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posterior facet, subtalar fusion rates, reduction of Bohler’s
angle, changes in the crucial angle of Gissane, changes in
calcaneum height, and efficacy outcomes in study group.

Material and Method

This prospective and non-randomized study included 26
patients who were aged from >18 years and were diagnosed as
having intraarticular calcaneum fracture. The fractures were
stabilized with the open reduction and internal fixation with
calcaneum locking plates by using extensile lateral approach
without any augmentation at the authors’ institutions from
January 2016 to December 2016. All patients were selected on
basis on following strict inclusion and exclusion criteria’s.
Inclusion criteria: Patients(age >18 years) with Unilateral,
displaced intra-articular calcaneum fractures (posterior
articular facet step-off more than 2 mm, loss of height, and
widening of the calcaneum, valgus deviation > 10°, varus
deviation > 5°) of Sanders type II, III, or IV

Exclusion criteria were patients can treated conservatively due
to patient's own choice or lack of surgical indication,
associated fractures, lack of adequate skin condition, edema,
and blisters in the lateral aspect of the foot, associated with
other comorbidities, heavy smoking, refusal to undergo
surgical treatment, bilateral fractures; and refusal to sign the
inform consent form.

General physical examination, local examination, assessment
of skin condition was recorded. Appropriate x-rays of ankle
were taken for all patients (figure 1). All patients also
underwent CT scan for further assessment of type of fracture
and classified according to Sanders and Essex-lopresti
classifications. All required laboratory tests were done in all
patients for pre-operative fitness. Pre-operative counselling of
the patient and his/her relatives regarding the method of
treatment and prognosis was done and consent for surgery and
for research study was taken.

Fig 1: x ray lateral view of ankle showing calcaneum fracture with
decreased bohler’s angle

All patients were operated with the classic L-shaped lateral
approach, incision starts from midway between the posterior
region of the lateral malleolus and Achilles tendon, horizontal
arm passing 3 cm below the lateral malleolus, extending to the
calcaneocuboid joint. Due to the high risk of skin necrosis,
dissection was made at the subperiosteal level. The flap was
folded down and maintained cranially with three 2.0 mm K-
wires attached to the talus, with visualization of the sheath of
the peroneus muscles, which was preferably preserved. Under
direct visualization of the fracture reduction was carried out,

with K-wire temporary fixation performed after confirmation
under C-arm intensifier. Definite fixation was made with
calcaneum locking plate (figure 2). After closure by planes, an
elastic compression bandage was applied with drain for 48 h
and casting for four weeks. Partial load was authorized at the
sixth postoperative week. Autografts to fill the space created
inside the calcaneus were not used.

Fig 2: intra-operative image showing retraction with k-wire and plate
placement.

All patients were followed regularly at 2 weeks, 2 months,
3months, 6 months and lyear. Outcomes were evaluated by
using American Orthopedic Foot and Ankle Society (AOFAS)
Score. Clinically, the following aspects were analyzed:
subtalar joint in the standing and supine positions, varus and
valgus deviation of the Hindfoot, Abduction, Adduction,
Pronation and Supination of the forefoot, range of motion for
ankle flexion and extension, appearance of surgical scars, and
need for crutches. All patients underwent late postoperative
radiographic (figure 3 and 4) assessment of Bohler’s and
Gissane angle and bilateral computed tomography with 5-mm
thick axial, coronal, and sagital cuts.

Fig 3: post operative x-ray lateral view calcaneum showing
restoration of normal Bohler’s and Gissane angle.
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Fig 4: x-ray axial view calcaneum showing good reduction and no
widening of calcaneum

Observation and Results

Among the 26 patients included in this study, 17 were men
and 8 were women. Their average age was 42.6 (18-58).

The right side was involved in 19 cases and the left side in 7
cases.

The most frequent mechanism of injury was fall from height,
occurring as an isolated fracture of lower limb. All cases were
closed fractures.

None of cases included in this study were two-part shear
fractures (type ). There were eighteen cases of type Il
fractures; four type I1A, eleven type 1IB, three type IIC. Eight
cases were type Il fractures; five types IIAB, two types
IIBC and one type IHIAC. Fifteen cases were classified as a
joint depression type and eleven as tongue depression type.
(TABLE 1).

Table 1
Sander’s classification No of patients
Type Il 18
Type Il A=4
Type 11 B=11
Type Il C=3
Type Il 8
Type AB=5
Type BC=2
Type AC=1
Essex-lopresti classifications
joint depression type 57.7% (15/26)
tongue depression type 42.3% (11/26)

Surgery was performed after an average of duration of
8.21 days from admission (range 4-21 days).

There were thirteen excellent (50%), nine good (34.62%), two
fair (7.7%), and two poor (7.7%). For simplicity, the excellent

and good cases were rated satisfactory (84.62%). (TABLE 2)

Table 2
Excellent 90-100 13 50.00%
Good 80-89 9 34.62%
Fair 70-79 2 7.7%
Poor <70 2 1.7%
Total 26 100%

Radiologically average preoperative Bohler’s angle was 6.8°
(range, —20° to 19°), and the average angle at follow-up was
31.4° (range, 20°-45°). This change represented an average
restoration of Bohler’s angle to 91.4% of normal (range, 67—
100%). Similarly, calcaneum height showed an average
correction to 92.6% of normal height (range, 85-100%).

The average residual widening of the calcaneum at follow-up
was 9.2% of normal (range, 3-27%). The majority of patients
had a congruent and non-arthritic joint, only two patients
(7.7%) showed 2-3-mm step of articular surface and
significant arthritic changes. At final follow up mean Gissane
angle was 123.20 degree.

Pain at the lateral aspect of heel was the main complain of the
majority of patients. Three patients (11.54%) developed
chronic ankle pain on walking. Pain was tolerable and
developed only after long walk. Two patients (7.7%) were
complaints of Pain related to subtalar joint incongruity, two
patients (7.7%) developed wound dehiscence, peroneal
tendons irritation in one patients and one patients developed
calcaneum osteomyelitis. Out of the twenty six patients
included in this study, eighteen patients (69.2%) had mild
swelling and eight patients (30.7%) moderate swelling.
(TABLE 3).

Table 3

Complication
Chronic ankle pain
Subtalar joint incongruity
Wound dehiscence

3 patients (11.54%)
2 patients (7.7%)
2 patients (7.7%)

Peroneal tendon irritation 1 patient (3.84%)
Calcanum osteomylitis 1 patient (3.84)
Mild sweeling 18 patients (69.2%)

Moderate swelling 8 patients (30.7%)

Twenty one patients (80.7%) returned to their previous
occupation full time, while four patients (15.4%) attended the
same job but with some restriction, and only one patient
changed his job to a more sedentary one

Discussion

Calcaneum fractures are more common in young adult male
those working on height and as young adults are economically
active so these calcaneum fracture also have soioeconoic
effect on society. In our study, we found that 65.38% of
patients were male and 34.62% patients were females and had
a mean age of 42.6 years. The right side was involved in 19
cases and the left side in 7 cases.

According to the literature, the most common cause of intra-
articular fractures of the calcaneum is a fall from height,
[ which was confirmed in the present study, as this cause
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accounted for 92% of the fractures.

The Essex-Lopresti 16 classification determines the line of
fracture and allows treatment planning. According to the
Essex-Lopresti classification, intra-articular fractures can be
tongue-type or joint depression type. In most series, joint
depression is the most frequent type of fracture, accounting
for 43%-61% of intra-articular fractures I 81, In our study,
57.7% of fractures were joint depression-type and 42.3%,
tongue-type

Tomographic classifications help to assess the severity and
prognosis of the injury; the Sanders classification is the most
commonly used 119, However, tomographic classifications are
not uniform and each group aims to create its own
classification, which makes it difficult to compare results as
well as to identify the type of injury they describe.
Tomography is considered to be an excellent test to identify
details of the fragments and the joint impairment; however, it
is not available in all services. This limitation justifies the use
of a radiological classification.

In the last decade, open reduction and internal plate fixation of
dislocated intra-articular calcaneum fractures has become a
standard surgical method with low complication rate and
better quality of life after the surgery. The method has been
improved by implanting locking compression plates, the
osteosynthesis is more stable, enables earlier weight-bearing,
and bone grafting is rarely necessary?>21- In our study we
used calcaneum locking plate in all patients and reported
better functional outcome according to AOFAS Hind foot
scale with better wound healing and less complications. We
operated within first two weeks after injury because the
surgery in the third week from injury is burdened with higher
percentage of soft tissue healing complications and ORIF
performed with more than three weeks delay is not
recommended 22 23],

The use of bone graft is controversial, some authors consider
it to be osteoinductive and osteoconductive, while others
consider it unnecessary [?* 21, 1t is noteworthy that the use of
bone graft increases the incidence of morbidity, as another
incision is made for graft harvesting. In the present study, any
bone grafts to fill the bone loss were not used. The lateral L-
shaped access route has been widely used because it allows
better visibility of the fracture, fragment reduction, and
internal fixation and preserves the blood supply 4 28, In this
study, the extended lateral L-shaped access was efficient; it
was used as a standard technique for all cases. Wound
necrosis is usually the result of improper incision and
exposure for long surgery 271, Necrosis is observed more
frequently in the end of the lateral L-shaped incision %1, In the
present study, two patients needed surgical debridement due to
skin necrosis, which solved the problem without the need of a
skin graft. Symptoms associated with implants problems,
which are rarely reported in the literature, include prominent
implant, skin irritation, and heel pain. Problems usually arise
because plate and screws cause irritation to the skin, tendons,
or nerves, or because a screw penetrates the facet joint [2°
%1 Tendon involvement due to implants can result in tendinitis
or rupture, and lead to tendinitis and secondary pain B4, In our
study, no patients’ complaints of implant related problems.
Assessing the results using the AOFAS scale, the literature
presents rates of excellent results, ranging from 42.22% to

62% [32.33.34_n this study, 84% of the results were considered
good to excellent. It is not possible to state with certainty that
the type of fracture may have influenced the score, as in the
present sample, the number of tongue-type fractures was small
when compared with joint depression.

Post-traumatic arthritis usually occurs in the subtalar and
calcaneocuboid joints 331, The literature reports an incidence
rate of 1.2% in studies with long term follow-up [ 361, When
intractable pain cannot be controlled by analgesics, subtalar
arthrodesis may be the best option %, In the present study,
two patients developed intractable pain due to subtalar
arthritis and advised for subtalar arthrodesis to get relief from
pain. In our analysis, we confirmed correlation between the
Bohler’s angle size and patient satisfaction in study group, as
well as dependence of articular joint incongruence and the
subsequent subtalararthrosis. This fact, proved and verified by
a lot of other authors, confirms the role of Bohler’s angle size
as a predictive factor for subsequent late complications 2%
371, Loucks in his prospective randomized study pointed out
that initial negative size of Bohler’s angle negatively
influences postoperative results irrespective of therapy choice
[5]

Conclusion

Well timed open reduction and internal fixation of intra
articular calcaneus fracture with Locking Calcaneum Plate
with respect of soft tissue envelope and early rehabilitation
lead to therapeutic success. It does not required bone grafting
or augmentation to early fracture healing. In general these
fractures are operated with some delay. Considering the rare
incidence of these fractures, need of special hardware
equipment and relevant experience, the primary management
of these injuries as well as complication treatment should be
centered in specialized departments of orthopaedics or
traumatolgy.
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ABSTRACT

Introduction: AVN of the femoral head is a grave complication following pelvic irradiation. This case
report provides an insight into diagnosis and management of this underestimated but important clinical
problem .Due to its precarious blood supply, femoral head is one of the most common sites to undergo
osteonecrosis following irradiation. A dose of 50 Gy has been accepted by various authors as threshold for
development of radiotherapy induced AVN of femoral head.

Case: This is a case report of a 72 years old housewife who presented with localised pain in the right hip
and groin for the last 2 months with no history of previous trauma or osteoarthritis right hip .On examination
of right hip, patient had painful range of motion with 2cm of true shortening and 10 degree of fixed flexion
deformity .In past Two years back, she was diagnosed as a case of adenocarcinoma of endometrium. She
was treated by three cycles of chemotherapy followed by Abdominal Hysterectomy with Bilateral Salpingo-
Opherectomy.Post operative she received adjuvant external beam radiotherapy and three sessions of
intravaginal high dose rate (HDR )brachytherapy. She remained alright for two years following radiotherapy
course .She presented to us with pain and limping right hip for last two months. Patient was subjected to
detailed investigations like MRI, CT scan, Roentgenographic Evaluation and CT Guided Biopsy and was
diagnosed as case of post irradiation AVN of right hip (STAGE IV). After having excluded the presence of
metastases in the right hip, patient was taken up for cemented Total Hip Replacement with bone grafting of
the medial deficient acetabular wall. Patient was discharged on 7" post OP day with full restoration of limb
length and painless fully mobile hip without limping.

Conclusion: Post irradiation AVN of the hip joint remains a diagnostic dilemma for the clinicians and if not
managed timely and adequately it leads to severe morbidity in the patients .A high index of suspicion and
cautious exclusion of progression of skeletal metastases is the key in timely diagnosis of this otherwise rare
but grave long term complication following pelvic irradiation.

Keywords: Avascular Necrosis (AVN), Pelvic irradiation, Endometrial carcinoma, Bony Metastases

INTRODUCTION

This case report documents post irradiation AVN
right hip joint following the thereuptic pelvic irradiation
for adenocarcinoma of endometrium .It is aimed in
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providing a valuable insight to clinician worldwide in
the diagnosis and management of this underestimated
grave complication. Pelvic radiotherapy continues
to be an indispensible component in the treatment
modalities of carcinoma of various pelvic organs namely
endometrium, cervix, urethra, ureter and gonads .Inspite
of revolutionary advancement in pelvic radiotherapy
delivery protocols, AVN or Radiation Injury of hip
and its consequences continues to be the most severe and
challenging long term complication.
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The term irradiation injury of hip coined by Duparc
et alV and post irradiation osteoarthritis by Meary et al
@ signifies the hazardous outcome of pelvic irradiation
on hip joint i.e. AVN. There are at least two postulated
factors responsible for radiation induced AVN. Firstly,
cellular component depletion caused by direct radiation
insult ®Secondly ,the local ischemia resulting from
radiotherapy-induced micro vascular damage ranging
from thickening of walls of blood vessels to their
complete obliteration as reported by Mac daugall et al )
and by Ewing J®- AVN most commonly affects the bones
located distant from vascular territories especially those
which have single terminal blood supply and limited
collateral circulation such as femoral head, femoral
condyle, head of humerus, capitulum and proximal part
of the scaphoid and talus. 7

The critical dose above which osteonecrosis may
occur ranges from 3000-4000 rads (30-40Gy).Apart
from radiotherapy dose and irradiation volume , bone
structure ,its location and patients age are relevant in
determining the extent of damage .

The treatment modality is determined by the stage
of hip destruction at which patient presents. In most
of the cases it is surgical which may range from core
decompression in early stages to hip arthroplasty in
advanced stages.

CASE

72 years old female, presented with pain in the right
hip and limping for the last 2 months. She was apparently
alright 2 months back when she started experiencing
excruciating localised pain in the right hip .Pain got
aggravated with movements and weight bearing and
relieved by rest and analgesics. One month following
pain patient started limping for which she required single
stick for ambulation. She was systemically preserved
with no history of trauma or osteoarthritis in the right
hip.

Examination of the right hip revealed tenderness
over the anterior joint line, painful range of motion,
fixed flexion deformity of 10 degree, supra-trochantric
true shortening of 2 cm and no other fixed deformities
were present.

She has past history of frequency of micturation
with burning sensation two years back for which
she took gynaecology

consult. On evaluation,

she was diagnosed as a case of well differentiated
adenocarcinoma endometrium (stage V) (figure 1) and
chronic nonspecific cervicitis. MRI revealed distended
endometrial cavity with minimal residual tumour and no
evidence of myometrium invasion.

ADENOCARCINOMA ENDOMETRIUM SHOWING
PROMINENT PAPILLARY PATTERN ( A7)

Figure 1: section of endometrium shows adenocarcinoma,
having prominent papillary pattern .the papillae are lined by
non mucinous, short columnar epithelium showing moderate
nuclear pleomorphism

Patient was subjected to three

chemotherapy. This was followed by total abdominal
hysterectomy with bilateral salpingo-opherectomy with

cycles of

pelvic lymph node dissection with retroperitoneal lymph
node sampling with total omentectomy under GA and
sample was send for histopathology.

Histopathology report showed no viable tumour
in right and left pelvic and retroperitoneal lymph
nodes. Both parametria and omentum were also free
of metastases. According to TNM staging tumour was
staged as pTINOMX.

Two months post operative X-ray Chest, CECT
Abdomen and CA
normal limits and she received adjuvant external
beam radiotherapy using image guided external beam

125 were found to be within

radiotherapy technique and three session of intravaginal
high- dose- rate( HDR) brachytherapy (IVRT) for three
consecutive weeks with dose of 7 Gy given at Imm
mucosa.

Following the radiotherapy course patient remained
alright for next 2 years. She presented us two months
back with history of severe localised pain and limping
in the right hip. She was subjected to thorough
physical examination and detailed investigations like
Roentgenographic Evaluation (figure 2), MRI (figure
3), CT scan and CT Guided biopsy. After exclusion of
metastases and with CA 125 within normal limits, she
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was diagnosed as case of post irradiation AVN right hip.
According to international classification of femoral head
osteonecrosis (association research circulation osseous
[ARCO]) and Ficat’s classification, our patient was
classified as AVN stage V.

Figure 2: X ray pelvis with both AP: Osteolysis of femoral
head and the acetabulum, Insufficiency fracture medial wall
acetabulum with callus formation, avascular necrosis of
femoral head- Flattening, sclerosis, deformity

HA, CHOPRA

MSZD/FM/FIL

Figure 3: Complete resorption of the femoral head of the
right side including the head and neck regions with fluid
collection within the joint space and along the iliacus muscle
and edema in the gluteal muscles. These findings are possibly
post traumatic AVN.

Depending on patients age, her clinical status and
AVN staging of the right hip she was taken up for
cemented total hip replacement along with autobone
grafting of deficient medial acetabular wall (figure 4).
The capsule and part of deformed femoral head were
send for histopathological evaluation which revealed
radiation induced AVN changes and negated the presence
of any granulomatous and neoplatic lesion (figure 5 &
6).

Figure 4: post op x ray total hip replacement right side with
bone grafting over deficient medial wall acetabulum

n

, ) . it L

Figure 5: per operative specimen deformed head and capsule
send for histopathology

_— Dead Bone

Areas of necrosis
—

Figure 6: histopathology report of capsule of right hip joint
and head of femur shows radiation induced AVN.

Patient was discharged on 7" post OP day with full

restoration of limb length and painless fully mobile hip
without limping.

DISCUSSION

Postirradiation AVN ofhip jointis alate complication
of previously irradiated pelvis. This is apparent from
our case and by Hall FM et al ! study was patients
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developed AVN after 2 and 5 years respectively following
pelvic irradiation. The long average latent period in the
development of this complication emphasises the role of
multiple etiological factors interplay however once they
appear the disability progresses rapidly within a short
span of time. In our patient, who was apparently alright
2 month back started experiencing excruciating pain in
the right hip followed by gross limping.

Our patient received three cycles of cytotoxic
chemotherapy pre operatively and post operative
adjuvant external beam radiotherapy followed by 3
session of intravaginal HDR brachytherapy (IVRT) in
the total dose of 50-54 Gy. As reported by Bragga et al 1V
50 Gy is the threshold dose to induce osseous necrosis.
As postulated by various studies radiotherapy interferes
with nutrition of the bone due to obliteration of vascular
supply .This is supported by the fact that irradiation dose
as low as 2500 rads initiates changes in the endothelium
of the local blood vessels ?.Compromised circulation
may lead to direct destruction of osteoblasts and impair
their regeneration .The fine balance between bone
formation and resorption is lost leading to deficient
remineralisation, weakening and ultimately its collapse
which are pathognomic of AVN changes. (!

The radiation tolerance of the femoral head and neck
is substantially lower than the long bones. According
to the currently accepted normal structure tolerance
guidelines, there is 5% risk of AVN if entire femoral head
received 52 Gy which rises to risk of 50% after a dose
of 65 Gy. With the modern times refined RT techniques
and infrastructure , it is possible to minimise the post
irradiation osseous damage of hip joint by delivering
high doses to a limited volume with use of small
irradiation field and protective shields which blocks
the femoral neck and most of head. In situations where
inguinal lymphnodes need irradiation, the femoral head
and neck are invariably exposed to radiation dose above
the threshold leading to osteonecrosis. (¥

In our case and in studies by different authors RT
is not the only incremental causative factor to develop
AVN of hip joint due to presence of other risk factors
like concomitant administration of systemic cytotoxic
chemotherapy ,Bisphosphonates, Bone Modifying
Agents and long term androgen therapy .(>

It is difficult to explain why our patient developed
unilateral AVN of the right hip inspite of the fact that the

left hip too received identical irradiation doses. As stated
by different authors there may be a few contributory
factors leading to progression of AVN changes in the
hip joint. Firstly, Irradiation injury to the femoral head
is severe in presence of involved inguinal lymph nodes
requiring simultaneous irradiation. Secondly, there
could be inadequate shielding of the involved hip as
compared to opposite side. Last but not the least , it
could be traumatic due to varying forces on one side
owing to protective distribution of stresses due to
altered biomechanics. This unilaterally increased stress
is enough to cause collapse and fracture of the already
vascular compromised bone ®-Weight bearing causes
repetitive traumatic insult exacerbating and evolving
picture of AVN.It is, therefore, pertinent on part of
treating clinician to be aware of all the contributing
factors leading to AVN of the hip joint in order to prevent
progressive disability to the patient.

Depending on our patient’s age, her severity of
pain, limping and the extent of right hip destruction
she was taken up for right hip cemented total hip
replacement with autologus bone grafting of deficient
medial acetabular wall. The surgical treatment remains
the corner stone in management of AVN hip joint and
preoperative staging determine the type of surgery. Core
Decompression, Cortical Bone Grafting and Allograft
procedure are advised in management of early stages
.Whereas, Arthrodesis and Excision or Replacement
Arthroplasty advised in management of late stages of
AVN of the hip joint

High rate of acetabular failure has been reported by
different authors in post irradiated THR.This has been
explained by the increased mechanical insuffiency of
the irradiated peri acetabular bone. Various authors have
recommended metal re -enforcement rings to enhance
the stability of acetabular component by improving the
transmission of weight- bearing stress

from prosthesis to the bone .However, in our case
we did not consider using of the metal re- enforcement
ring because of relatively well preserved peri- acetabular
bone.

CONCLUSION

Post irradiation AVN of the hip joint remains the
diagnostic dilemma for the clinicians and if not managed
timely and adequately it leads to severe morbidity in
the patients .A high index of suspicion and cautious
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exclusion of progression of skeletal metastases is the
key in timely diagnosis of this otherwise rare but grave
long term complication following pelvic irradiation. In
recent times, with the revolutionary advancement in the
total radiotherapy dose administration and protective
shielding techniques, the incidence of post irradiation
AVN of the hip joint and its resultant disability has been
drastically reduced. The treatment modality is based
on pre- operative staging and in most of the times it is
surgical rather than conservative. Core Decompression,
Cortical Bone Grafting and Allograft procedure are
advised in management of early stages .Whereas,
Arthrodesis and Excision or Replacement Arthroplasty
is advised in management of late stages of AVN of the
hip joint
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Abstract

This study was carried out between January 2016 & December 2016 to analysis the clinical and functional outcome of total knee
replacement in Indian patients with high flexion posterior stabilized knee prosthesis. The range of motion (ROM) after total knee
arthroplasty is an important component of patient overall functional outcome. The ability to the store posterior femoral translation
has been shown be to an important factor in enhancing knee flexion after total knee arthroplasty. Knee society scoring and
functional evaluation scoring system were used to collect clinic-radiological data. The range of motion (ROM) score
preoperatively and 6 months postoperative was 19.30 (SDzx 3.21); 96.5° and 24.53 (SD+ 1.25) 122.65° respectively. The overall
complication rate was 6.6. High flex knee improved patient abilities to perform activities that require weight bearing knee flex
such as kneeling squatting and rising from sitting on the floor, activities very important in Indian scenario.

Keywords: high flexion knee, total knee replacement (TKR), range of motion (ROM), knee society score (KSS)

Introduction

The range of motion after total knee arthroplasty is an
important component of a patient’s overall functional outcome
(11, The inability of traditional prosthetic knees to consistently
achieve flexion beyond 115 degrees and increased desire
among patients to pursue activities associated with greater
degree of knee flexion especially in Indian population as
compared to western people as most of their routine habits and
customs demand squatting (130°-full hip flexion and 111°-
165° (or full) knee flexion), kneeling, or sitting cross-legged
(90°-100° hip flexion and 111°-165° (or full) knee flexion 2
have driven the development of knee prostheses designed to
accommodate better and even facilitate higher degree of
flexion M. A reduction in posterior femoral translation has
been found to cause impingement of the posterior edge of the
tibial component on the femoral shaft, thus preventing a high
degree of flexion on the knee [ 6. The ability to restore
posterior femoral translation has been shown to be an
important factor in enhancing knee flexion after total knee
arthroplasty /1. High flex knee system is a refinement of the
original standard design. It incorporate subtle changes in the
geometry of the components to allow improved contact
mechanics to address issues of wear and spin-out in the high-
flexion ranges compared to traditional designs factors
governing the flexion range of the knee after total knee
arthroplasty.

Review of literature

Factors governing the flexion range of the knee after total
knee arthroplasty include the degree of preoperative knee
flexion, diagnosis leading to the operation, design of the
prosthesis, surgical technique, and the patient’s motivation to

carry out rehabilitation. Although the mechanisms that hinder
more flexion are unclear. Since Posterior Stabilized prostheses
are characterized by highly excessive post against cam stress,
lack of axial rotation, failure in providing full flexion and
other problems thus such devices are also undesirable. The
femoral component has a decreasing radius of curvature
posteriorly and tibial polyethylene is free to rotate within the
stem of the tibial base plate. The mobile bearing LCS system
is versatile, and it may be used in both primary and revision
arthroplasty. Pain relief and restoration of function have been
very gratifying with this system. Despite good long term result
reported in some series with the LCS knee prosthesis, there is
controversy about the use of mobile instead of fixed bearings
in total knee replacement. The Press fit Condylar Sigma
posterior stabilized rotating-platform knee (PFC Sigma -RP)
was introduced to improve the kinematics of the LCS RP
prosthesis by employment of a post and cam mechanism in the
PFC sigma PS-RP prostheses, would lead to consistent
posterior roll back which in turn would lead to better knee
range of motion, reduce polyethylene wear at the articular
surface and provide better stabilization of the tibial insert.
However no significant difference between LCS-RP and PFC
sigma-RP has been reported. Current Buechell Pappas High
Flex Knee System (3 generation New Jersey device) is a
refinement of the original LCS design. The anterior aspect of
tibial polyethylene insert has been modified to reduce extensor
mechanism impingement in high flexion, and optimization of
cam-post design of Posterior Stabilized prosthesis to reduce
the risk of dislocation in high flexion. Studies of bilateral
TKA with a PCL-retaining prosthesis on one side and a PCL-
substituting prosthesis on the other side have failed to show
significant subjective performance or patient satisfaction

28
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differences. The PCL causes the femoral condyles to glide and
roll back on the tibial plateau as the knee is flexed this femoral
rollback is crucial in prosthetic design. If the cruciates are
excised, a more conforming tibial polyethylene component
can be used to provide some degree of anterior and posterior
stability. If the PCL is retained, the tibial surface must be flat
or even posteriorly sloped. If a more conforming component is
used in these circumstances, posterior impingement will
occur. In multiple studies comparing PCL-retaining and PCL-
substituting prosthesis, the average flexion attained at long-
term follow-up has been similar. The loosening rates of these
two designs are similar at 10-year follow-up, however, and, at
least for the initial 10 to 15 years after surgery, this argument
does not seem to be valid.

Materials & Methods

This study was done to know the clinical and functional
outcome of Total Knee Replacement using Knee society score
and functional scoring system with high flexion posterior
stabilized prosthesis in the department of Orthropaedics at Sir
Ganga Ram Hospital, New Delhi. 30 cases who met inclusion
criteria underwent bilateral TKR using High-flexion Posterior-
Stabilized Prosthesis were included in this study from January
2016 to December 2016. Patients were followed up post
operatively for a period of minimum 6 months for evaluation
of clinical and functional outcomes at 2 weeks, 6 weeks, 3
months and 6 months. All the clinic-radiological data was
collected and registered in Performa as per the Knee Society
Score and Knee Society Functional evaluation and scoring
system.

Patient from either sex, Primary Osteoarthritis of bilateral
knee, Thigh —calf index above 90°, BMI < 30, Age >60 years
were included in this study whereas patients with Unilateral
Osteoarthritis, Infective arthritis, Extensor mechanism
dysfunction, Rheumatoid Arthritis, Neurological Disease,
Revision TKR and ankylosis knee were excluded from this
study. The analysis was carried out using Statistical package
for social sciences 17.00 version. Normally distributed data
was presented as means + SD, or median (Range) if data
skewed, and categorical data was presented as frequencies.

All patients were assessed clinically, radiographically (figure
1 and 2) and functionally using the Knee Society Score and
Functional Score. Patients were made to lie in supine position
with knee flexed to 90 degree. Under Tourniquet application
sterile preparation was done from thigh to toes and draped.
With the knee in 90 degree of flexion an anterior midline
incision of 3 cm to 5 cm above the superior pole of patella was
made and extended distally to below the level of the tibial
tubercle. The retinacular incision was a medial parapatellar
retinacular approach and patella was everted laterally. The
degenerated femoral condyle was exposed. Appropriate soft
tissue and ligamentous releases were performed prior to bone
cuts. The extramedullary tibial guide was assembled using the
adjustment screw at the ankle to align the resection guide
keeping the long axis of the tibial resection guide parallel to
the tibia. A stylus is used to check the amount of tibial cut. 2
mm for medial referencing, 10 mm for lateral referencing. The
final tibial cut was completed with an osteotome to prevent
over penetration of saw blade posteriorly which risked
popliteal artery cut. Distal femur was resected with either the

standard resection slot, which provides a 9mm resection from
the prominent distal condyle, Distal Resection Guide and
Valgus Alignment Guide were assembled onto the
intramedullary alignment rod. The 5 to 7 degree valgus cut
was made in order to get a distal cut that is perpendicular to
the mechanical axis. Patella was denervated circumferentially
using the cautery and patelloplasty done using a patellar
clamp. Extension gap was checked with Trial Tibial Base. A
symmetrical and rectangular extension gap must be obtained.
A-P femoral sizer was placed flush against the resected distal
femur and size adjusted so the feet contact the posterior
condyles and the stylus contacts the shaft of the femur. Trial
tibial base, equal in size to the femoral implant with the trial
base handle and was placed against the proximal tibial
surface. With the knee flexed, place the appropriate size
femoral trial on the distal femur using the femoral impactor.
Insert the trial tibial insert of equal size and appropriate
thickness onto the trial base and complete the trial reduction.
Bone cement was spread over the cut surfaces of the femur
and tibia for femoral and tibial components implantation.
Homeostasis is then obtained by sequentially removing the
sponges from the lateral and medial sides of the knee, taking
care to look specifically for bleeding from the superior lateral
geniculate artery. The incision was closed in 3 layers over
suction drain taking great care to close the elevated periosteal
tissues to the patellar tendon. The knee was flexed past 90
degrees to ensure that no part of the closure limits flexion and
that the patella tracks normally. The subcutaneous tissue and
skin are closed with the knee in 30 to 40 degrees of flexion to
aid in skin flap alignment.

The patients were assessed clinically, radiographically (figure
3 and 4) functionally (figure 5,6 and 7) using the Knee Society
Score at an interval of 2weeks, 6 weeks, 3 months and 6
months post-operative.

Results and Observation

= |n this study there were 30 patients with average age of
67.93 years (SDx 6.51). The mean ROM score
preoperatively and 6 months postoperatively was 19.80
(SD + 2.78); 99° and 24.33 (SD + 1.37); 121.65 °
respectively. The mean value of range of motion
continued to increase up-to 6 month of follow up.

=  Preoperatively no patient had flexion contracture of more
than 20 degrees 80% of the patients (24/30) had extension
lag of less than 10 degrees, 20% of patients (6/30) no
extension lag preoperatively. Postoperatively, 17 patients
at 2 weeks and 26 patients at 6 weeks had no extension
lag, 28 patients had no extension lag at 6 month of follow
up.

= The mean pain score preoperative and postoperative at
final follow was respectively 9.67 and 40.85 according to
the knee society knee score.

= The mean walking capacity score preoperatively and 6
months postoperatively was 26.67 (SD + 7.30); and 47.33
(SD + 4.66). The Walking capacity continued to increase
up-to 6 month of follow up.

=  The mean stairs function score preoperatively and 6
months postoperatively was 20.83 (SD * 4.56); and 41
(SD +4.03).

= The mean preoperative and at 6 month KSS was
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respectively 43.30 (SD + 4.98) and 89.20 (SD £5.0). was 44.00 (SD £ 9.23) and 88.00 (SD + 7.14)
= The mean preoperative and 6 month postoperative KFS

Fig 1: X-Pre Operative X Ray Bilateral Knee Ap View Weight Bearing

, e B\

Fig 4: Post-Operative X Ray Bilateral Knee Lateral View

Fig 3: Post Operative X-Ray Bilateral Knee: Bilateral Total Knee Fig 5: Flexion Up To 140 Degree Possible With High Flexion Knee
Replacement (High Flexion Knee
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Fig 6: Varus and Valgus Deformity and Good Alingment after Total
Knee Replacement

Fig 7: Follow UP Patient Can Do Squatting

Discussion

The High flexion design prosthesis is a modification of
standard version posterior stabilized prosthesis. The
modification is intended to allow deep knee flexion to be
exerted safely and, hopefully, also lead to e better knee flexion
range after total knee replacement. An additional 2 mm of
bone is removed from the posterior condyle during
preparation of distal femur. This allows an extension of
articular surface in the high flexion design to facilitate deep
flexion. The cam-post mechanism was modified to minimize
the chance of posterior dislocation during deep flexion [,

It is important to choose the correct femoral implant size and
avoid using oversized femoral or tibial component [ 10 1. 121,
In our study 30 patients were taken meeting inclusion criteria.
Post TKR follow upto 6 months all the patients had an
improvement in knee function as assessed by the Knee Society
and Knee functional score. The average gain in range of
motion was 25.35° at 6 months follow up after TKR using
high flexion prostheses. Steven H. Weeden MD and Robert
Schmidt MD assessed 50 patients at 6 months and 1 year
follow up after TKR significantly more patients had flexion
greater than 135 degree in high flexion group than in standard
group (P <. 05) I3 Young-Hoo Kim, et al, study 50 patients
received a Standard fixed bearing prosthesis in one knee and a
High flexion fixed bearing knee prosthesis in the contra lateral
knee. At the time of final follow up, mean ROM with High-
flexion prosthesis was 138.6 degree. They found no
significant difference between the groups with regard to ROM

(P=0.41) 04,

To compare the preoperative ROM and deformity to achieve
final functional ROM, we divide the each variable into group
like Stiff knee (0-60%), Mobile knee (61-90°), and Flexible
knees (>90°). 33.33% belongs to the mobile knee whereas rest
(66.66%) belongs to flexible knee. In our study the over-all
improvement in ROM was greater in knees with poor
preoperative ROM because elimination of Flexion contracture
contributed to the ROM. The mean preoperative and 6 month
postoperative range of motion in Standard knee group were
84.5° and 115° degrees for the mobile knee, 105° and 124.5°
for the flexible knees, compared to 82.5° and 119° degrees for
mobile, 112° and 126° for flexible knee in High flexion knee
group. Harvey et al. 13 observed that less mobile knees
gained movement, but the more mobile knees lost mobility.
McAuley, Harrer and Ammeen 6 assessed 21 patients with
27 stiff knees (< 50 degree ROM), out of which, 18 showed
improved quality of life after total knee arthroplasty, as
depicted by the increased walking tolerance, increased
functional abilities, and decrease in pain. Mullen et al. in their
study found little difference between the final post op ROM in
comparing the stiff and the flexible knee groups with probable
reason being small sample size and stiff knee being defined as
< 90 degrees 71, Pain relief was seen in all the patients
irrespective of stiff, mobile or flexible knees and deformity.
The overall complication rate was 6.66. Delayed wound
healing was found in 1 patient. Complication rate was
comparable to other studies. In our study there was no case of
aseptic loosening of implants, deep infections, migration,
synovitis, instability, extensive osteolysis and subluxation or
dislocation of mobile bearing, as seen in other author’s cases
[18]

Our study had few limitations. First, possible limitation is that
we measured the knee range of motion with the patients in the
supine position, rather than under weight-bearing conditions.
A second the knee scoring systems are prone to inter-observer
variability and we have no inter-observer variability to ensure
reliability. Dennis et al. ™9 reported that weight-bearing
ranges of motion differed significantly between high flex and
standard TKR implants with similar passive non-weight-
bearing ranges of motion. Nevertheless, the patients’ abilities
to perform activities that required weight-bearing knee
flexion, such as kneeling, squatting, and rising after sitting on
the floor. Third, accuracy of measurement of ROM of the
knee with a clinical goniometer would be less than that
compared with using an electro-goniometer or fluoroscopic
guided radiographic measurement °, We recommend that
long term studies of both clinical and functional outcomes are
needed to determine the efficacy of high-flex knee prosthesis.

Conclusion

The high flex knee is a boon to patients in Indian scenario
seeking increased function after TKR. It provides on an
average 140° of bending which allows activities requiring
increased range of motion(ROM) like squatting sitting cross
leg, kneeling, climbing and coming down the stairs and
getting up from the ground.

High flexion knee is achieved through combination of
prosthetic design, patient selection, surgical technique and
special physiotherapy.
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Case series of Ectopia Lentis associated with Marfan's syndrome
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rA_.LI

And A

ch Canter Shampur, Shopel, Indie

Purpose: To report 4 cones of Morfun's syndrome with ectopso lenths.

Methods: Case 1- Filfty year old womon ivesented with sudden painfess diovnution of vision Both eye since 1 doy with
history of Blant trowmo by woodJog. Vision was counting flnger 3 feet ke both epes, smal sl with sluggish reoctions end
poiteriorly disocated lems. Bscon sh d pentesior disfocation of fens ke Both eyes with retingd detechment in fnight eye.
Cae 2- Two sisters oged 15 and 12 peur abio peesented with super of scbilunation of lens. Best corrected vision was
§/12 beek eye in younger one and §/9 in nght end §/12 in left eye of elder cne. Case 3- A 22 yeor old mafe reported with
poinless diminution of vision since childhood. Vision was 1/80 in ight ond §/60 in left eye. Anterior segment shows lens in
anterior chamber in right eye and superonaael subluetion of lens in left aye. AN potients tvesented with typvcal features
of Morfar's syedrome ke tolf-stutured with long, thie extremities, arachnadoctly, progactiis and @ ligh arched palote.
Resefrs: Case 1 impvoved with +10 D lens in e eye and no improvement ko night as there was Reting’ detochment tvesent.
She wat referred to Wireoretingl surgeov. Case 2 ore under cbservation ond munoged conservatively. Case3 s ofso referred
10 Wireoretingl swgeon. Comdunion. Sctoma lenlls is repovted as moall cormvmon fectve s Marfan's syedrome. Though
padterior dislocation is rovefy reported. There should be multifocetad approoch 1o monage such cases ond pvevent sight-
threateming compiication,

Dally ) Ophttalmal 200030,

Key 2 A,’k'

Lently, Visoo! Outcome

Introduction

Marfan's Syndrome has been estimated o ooour In 4 to 6
persan per 100000 of population.’ Ophthaimic features of
this syn<drome have been frequently reparted® Ectopia
lentis, the commonest ocular feature, occurs in 70 1o 80 % of
cases Reports on solated spontancous complete poste-rior
dislocation lying over the retina, or producng secondary
complications like glaucoma or uvedtis exist in Mera-dure.”
However, bilateral posterior dislocation & a rare feature. In
our study we reported 4 cases of Marfan's Syndrome with
octopia lentss induding case of post traumatic posterior
dislocation lens.

Ectopia lentts ts an acquired or hereditary condition in which
lons ts displaced from ks natural position bevause of defects
In the zonular flament. Karl Steliwag, an ophthalmologist
from Austria, first formulated the term In 1856 and
Identified the lers movement within its normal space.* The
Danish national survey carmied ot in 1993 showed that an
estimated 6.4 per 100,000 individuals had ectopia lentis, of
which mastly assocated with syndrome.” Typically, ectopia
lentis 15 assochted with some aoquired causes, such as
trauma, inflammation, and hyper mature cataract. Although
acguired causes are common, Willams postulated its genetic
predisposition In 1875 and linked octopla lentts to two
genorations in a family.* Cenetic mutations, as in the case
of Marfan syndrome (fibrilinl-gene), have been strongly
associated with lens Subluxation with a rate of up to 60% of
the cases because of 3 gructural dedect in the allary zonules”

Case 1« A 50 year old waman presented with complain
of sudden painless diminution of vision both eye since 1
day with history of blunt trauma over foechead. On ocular

examination, vision was counting finger 3 foet in both eyes,
sit lamp examination reveals nommal comea and anterior
chamber, small pupll with shiggish reactions. Central
fundus showed posterior dislocation of lens at 6 o” clock, rest
detalls were normal. Bscan revealed hyperecholer arcular
substance In both eyes, suggested posterior dislocation of
lens. Alsa, separation between retina and sclera with clear
subretinal space suggested retinal detachment In right eye.

(Figure 1) Patient was improved to &9 with <100 in left oye
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ABSTRACT

Background: Lung cancer is the commonest cancer mortality in the world. In targeted therapy era, precise
cytohistological diagnosis is offered ‘traditionally by FNAC, Cell Block (CB) and Core Needle Biopsy (CNB).
However, little is known whether one technique is superior to other or all the three techniques complement each
another. Therefore, this is a unique study as no other study has compared these techniques together till date. The
objective of the study was to evaluate performance of FNAC, Cell block (CB) and Core Needle Biopsy (CNB)
individually and comparing them with each other.

Methods: This was a prospective study of 50 cases who underwent two passes-1¥ for FNAC smears and Cell Block
and 2" for CNB. _

Results: Material was Inadequate in 8 cases by FNAC 16 with Cell Block and 02 with CNB. When adequate,
diagnosis and typing was possible by Cell Block (32) and CNB (48). In 08 FNAC cases having adequate material,
cytological typing wasn’t possible. These 08 cases were typed by cell block as 07 malignant and 01 pre-malignant.
The combined inadequate cases with cyto-technique (FNAC and Cell Block) were 04 compared to 02 cases on CNB.
Combined sensitivity of Cyto-techniques was 95.4% compared to 97% on CNB. The specificity was 100% for both
Cyto-techniques and CNB.

Conclusions: Diagnostic adequacy and test parameters improved and approached CNB when both cyto-techniques
are combined. So, we strongly recommend that Cell Block be made routine diagnostic procedure in all the
government institutions especially for guided FNAC.

Keyworda: Cell block, Core needle biopsy, INAC, Lung masscs

INTRODUCTION architecture and use of ancillary techniques.* CNB on the
other hand is a gold standard.

Lung cancer is the most common cause of canccr-related

mortality in the world. Its early and accurate diagnosis is Howc.vcr, very little is known whether one techuique is
the key for the optimal treatment.!? In this era of targeted supcrior (o other or all the three techniques complement
therapy, precise cytological and histological diagnosis is each another.

required.’ This cau be offered traditionally by FNAC,

another cytology technique Cell Block (CB) and thirdly A thorough searc_h was done using ‘FNAC’, ‘Cell Block’,
Core Needle Biopsy (CNB) which is competing these ‘CNB’, ‘comparison’ and ‘Lung’ as key words, but no
days with both the cytological techniques. Cell Block has study was found comparing all the three techniques
an added advantage over FNAC of providing tissue together. Instead study comparing FNAC with Cell Block
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ABSTRACT
Introduction: Leprosy is an age old discase, described in the literature of ancient Indian civilizations in 6"
century BC, but still it is a global burden especially in developing countrics like India and Malaysia. The
diseasc is caused by acid fast bacilli (AFB) Mycobacterium leprae, discovered by Hansen in 1874, with a
characteristic neurotropism. Being a social stigma, its carly detection based on clinico-histological fcatures is
mandatory. Objective: 1) Histological classification of clinically suspected new cases of lLeprosy. according to
Modified Ridley-Jopling classification. 2) To give Bacteriological Index (0+ to 64-) with Fite IFaraco stain in
cvery case. 3) To study age, scx, site distribution ol leprosy cases. Material: Present study was a retrospective
study conducted at a ‘Tertiary Care Tospital over two years from June 2017 to June 2019. A total of 709 skin
punch biopsics were obtained from Department of Dermatology and 222 were clinically suspected Leprosy
cases. Results: A total of 222 leprosy cases were studied. out of which 141 (63.5%) were males and 81 (36 v% )
were females. Majority ol patients belonged to age group of 21 to 30 years. Most conminon type was BT11
(50.9%), followed by LI (17.1%) and ‘T'T (9.5%). Least number ol cases were found to be of Type 11 (1N )
reaction (0.5%). Conclusion: leprosy is an “iceberg™ discase, completely curable with MDT Clinical
collaboration of Dermatologist and Iistopathologist is very important in accomplishing WIO’s mission and
India’s National goal to ERADICATE LEPROSY.

Keywords: Leprosy, Ridley Jopling Classilication. Bacteriological Index. Fite Faraco. Boderline Tuberculoid
Iansen’s, Histoid Leprosy

INTRODUCTION

Introduction: Leprosy is an “iceberg™  discasc. neurotropism. M. leprae 15 demonstrated i tsse
Leprosy s an age old discase, described in the sections, sphit skin and nasal St l?)f Lite Tasaco
literature ol ancient Indian civilizations 1o o century (1'11),  7Zichl Neelson (ZN/ Acid  last)y, Gomon
BC. Leprosy or Hansen's discasc is a chronic curable Mcthenamine stains and vl’nlynwlasc Chain sac'_:g.\mn
mfectious disease mainly affecting cooler parts of the (PCR). In ““‘ll’f- organisis appear as “plobi™ or
body like  skin, mouth. respiratory tract,  ¢yes. “cigar bundle™ ™

peripheral nerves and testes. Advanced discase may
also spread to liver, spleen. bone marrow and Kidney
and may develop Amyloidosis. The discase 1s caused
by acid fast bacilli (AVB) Mycobacteriuin leprae.
discovered by Hansen in 1874, with a characteristic

EENE RS NES RS EANRNRAED SRR O EEE S
AL/ ESEDY AR CEENND L. SO NS EBEEREEASEC Y NARBRENERFENERRE

Clinically,  the  discase s characterized by
hypopigmented patches, loss of sensation. dicheacd
ulnar and  poplitcal  nerves, erythematoe/
maculopapular/ nodular lesions. They arc mulip
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Introduciion:-

| 3 . ) (h
Salivary gland tumours account for about 3-10% ol head and neck neoplasms™ .

nejor and minor saliviny

Salivary gland lesions arc relatively uncommon in head and ncck
region. Neoplasms of salivary glands arc rare and have diverse
histomorphological features in individual lesions and complex
classifications. Differentiation of benign from malignant tumours
makes thesc ncoplasms diagnostically challenging. Fine necdle
aspiration cytology (FNAC) is a widely accepted diagnostic tool, duc 10
the superficial location and easy accessibility of salivary glands. The
Cell block(CB) technique is simple, reproducible and safe which
retricves small tissue [ragments that are processed to form a paraflin
block. Hence, the present study was undertaken to emphasize the role
of combined approach of FNAC and CB technique in diagnosing
salivary gland lesions. FNAC of 104 cases was done with CB’s
prepared from 99 cases and histopathological correlation was done in
34 cases. ‘The sensitivity of FNAC and CB was 77.77% and 88.83%
respectively while the combined sensitivity of FNAC and CB together
increased 1o 100%. Thus, the combined use of both the techniques
increases the diagnostic accuracy and helps the clinician in appropriale
management of the patient.

Copy Right, IIAR, 2020, Al rights reserved

V'he salivary eland system includes

olands. Parotid, submandibuiar and sublingual are the major salivary elands winle minoer

. . .. N . . () N . . . e
salivary glands are poesent in the mucosal lining ol the upper acro dipestive (ract Uhey are sites of origin ol
various non-neoplastic and neoplastic lesions. The non neoplastie lesions include sialadenitis. sialadenosis and cysts.
Neoplastic lesions can be cither benign or malignant.

Ninty percent of these neoplasms originate from major salivary elands'” Salivary gland tumours affect the parond
pland in 70%, submandibular gland in 5 10%, sublingual eland in 1% and minor glands in 5 15% ol cases'"”. Palate
is the most frequent site of minor salivary gland wmours®™. However, there arc no reliable criteria to differentiate
on clinical grounds the benign lesions from malignant lesions and morphologic evaluation 1s necessary. Neoplasis

of the silivary glands are of particular nterest o Histopathologists because ol their varied histological and
biological characteristics'™.
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ABSTRACT Autopsy study is of great diagnostic and educational value similar to the dictuni “Mortui Viyos'DoEg§@;7

"heoplastic conditions of lun

;‘;’;’Qstmgﬁe'm reports over one

Introduction:

The word autopsy comes from the Greek word “autos — self,
opis- view” which literally means “to see for oneself”. It is
synonymous to Post- Mortem( PM) and Necropsy.” Autopsy
refers to self study of a dead body carried out for Medical,
Legal or Scientific purpose." Autopsy is mainly of two types: 1)
Clinical/ Pathological- Done by Pathologist to know exact
cause of death where legal consent of relatives is mandatory.
2) Medicolegal/ Forensic- Done by Forensic expert under the
law of State for the protection of rights of citizens in cases of
sudden, suspicious, unnatural or criminal deaths to establish
the cause and manner of death. Here consent from relatives
may not be required.” Thus, autopsy is carried out to establish

the identity, cause, time of death, antemortem or post mortem
nature.”

An autopsy includes detailed external examinalion and
dissection of organs from craniul, thoracic, abdominal and
pelvic organs." These findings are further correlated and
confirmed by histopatholugist after microscopic examination
of paratfin sections. Final cause of death is given by l'orensic
expert only aufter correlation with histopathological opmion.
Thus, autopsy is ¢ major guidc to opine ubout the cause/
manner of death in both Clinical and Medicolegal autopsices.
The importance of lung discases in Patholugy and Clinical
Medicine is well known, Respiratory diseuses have increased
around the world due to ir pollution, euvitormental inhalants
and chemical toxins.” Millions of people around the world are
being affected by preventable lung diseascs," Lungs are
affected by numerous infections, inflammatory, occupational
and neoplastic conditions.™ Lungs aie involved not only in

—_—

year and cases with primary lung pathology as well as other cases where ling écth@log'y’ 1
‘§écondary cause of death were stidied. Present study showed overall mcile predominance (M:F= 2:1). Maximum age

ipre study was 31-40 years. Most common pulmonary, lesion in adults, «children and newborn were’] v m
n it cmd bronchopneumonia and Meqonium Aspiration respectively. Thus, autopsy study'in lung diseases-forms ”:%
tional tool to solve many diagnostic and legal discrepancies between C

ok e n g i ¥,
Rew Edema, Preumonia 34§ &

ions of people around the world are being utfected by numerous inﬂcxmmcxtqry, occupaﬁqri&l Qxild‘

i ng. The aim of the present study was to analyze the histopathological spectrum of pulmonary léséfon"s_"
n xgeglicblegal and clinical autopsies. Retrospective data of 260 cases (Medicole

gal and Clinical) was collected from
3 the '

ulmionary &

linicians, Pathologist and Forensic experts;

primary lung diseases but also are invariably affected in all
terminal eventsleading to death.®

Acute respiratory failure (ARF) is seen in 40-50% of overall
deaths. Clinical and radiological tindings in ARF are often
non-specific.” In this scenario gross and microscopic findings
in autopsy are a boon to arrive at cause of death.”
Considering all the pros and cons of Post Mortem, bilateral
lungs and pleural cavities should be thoroughly examined by

Histopathologist and turther correlate with clinical history and
radiological findings.

The aim of the present study was: 1) To analyze the
histopathological spectrum of pulmonary lesions in all
medicolegal and clinical autopsics inespective of the cause of
death. 2) To study the primary pulmonary cause of death as
well as all secondary changes in the cause of death from
cerebial, cardiac, hepatic, renal or any other reason. 3) To
desciibe the prevalence and pattern of respiratory infections,
neoplasm and other non-communicable diseases in this part
ot Western Vidarbha, Maharashira, India.

Materials and methods:

Piescnt was aretrospective study conducted at Department of
Pathology, GMC, Akola over a period of oue year from July
2018 to June 2019. Retrospective data of 260 cases
{Medicolegal and Clinical) was collucted from postmortem
reports. All autopsy cases inespective of the cause of death

wore included. However, partial and complete\Iy autolysed
speciinens were excluded.

" JRA - GLCB: I, CURNAL FOR RESEARCH ANALYSIS * 1
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‘ BSTRACT ’ The extrapulmonary tuberculosis (EPTB) is difficult to diagnose due toits pauci-bacillary nature. Aim of the present study

is to do the comparative analysis of Fluorescence and Ziehl-Neelson stainupon FNA samples in clinically suspected cases

of EPTB. Methods: Presentstudy was retrospective study of 100 cases of clinically suspected EPTB referre
After procedure of FNA, smears were stained with routine H&E, PAP stain, ZN stain and fluorescence stain.

study. Results: Out of 100 cases, presumptive tuberculosis was di
necrosis or both upon morphology, while overall 26 cases were posi

significantly reducing the morbidity and mortality.

d from Respiratory Medicine OPD.
Results were obtained after detailed

agnosed in 54 cases showing either epithelioid cell granulomas or cascous

tive on ZN stain and 45 cases were positive on fluorescence. Conclusions:
FNAC is the cheapest and simplest method to diagnose extrapulmonary tuberculosis, however

FNAC like suppurative Icsions, reactive lymphadenitis and low cellularity,fluorescence stain plays

those smears where TB cannot be diagnosed on
a key role for the correct diagnosis thereby
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Introduction
Tuberculosis is one of the world's deadlicst communicable discascs.
Yearly, worldwide around 10 million people fall ill with TB according
to Global Tuberculosis Report 2019 of World Hcalth
Organisation.1 Annually, one fourth of the global incident TB cascs
occur in India and India has continued to top the list of TB
burden.1,2Tuberculosis is caused by Mycobacterium tuberculosis and
it commonly involves lungs but TB can affcct any organ or system of
the body. Extrapulmonary tuberculosis according to WHO
classification criteria is an infection by M. tuberculosis affecting
tissucs and organs outside the pulmonary parenchyma.3,41n India, 10-
15% of total TB cases arc of extrapulmonary tuberculosis commonly
affecting the pleura, lymph nodes, gastrointestinal tract and other
organs with a significant mortality rate (25-50%).5Cytology and
conventional smecar microscopy have been used as the initial
diagnostic tools for tuberculous lymphadenitis in resource poor
settings.6Finc needle aspiration cytology is a simple and rapid
diagnostic technique, but with low specificity due to common
cytomorphological features between tuberculous and non-tuberculous
cases.7,8Conventional smear microscopy lacks sensitivity due to the
pauci-bacillary nature of fine ncedle aspirates (FNA).6Mycobacterial
culture is a gold standard for diagnosis of TB and because drug
susceptibility testings arc not always available in rcsource poor
settings, their results may take 4-8 weeks or even longer and it is
expensive ton.4Considering these limitations, more rapid and reliable

mctl}ods like Fluorescence Microscopy are needed so that bacilli can
be picked up withinno time.

Koch first dgscribcd the tubercle bacilli in 1882 which is now called as
Mycobacterium tuberculosis. Mycobactcria arc known to comprise a
large group gi_’acid-fasl, alcohol-fast, acrobic or microacrophilic, non-
sporc fonnmg, non-motile bacilli. 9However, thc Zicl-Neelscn
method for acid-fast bacilli plays a key role in the diagnosis and also
!‘or the momtopng of treatment in tuberculosis. Its major disadvantage
is lhjdt. 1t requires more than 5009-10000 bacilli/ ml turning to low
scnsn.mty ranging from 20% t043%. 10, 11, 12Newer molecular
tccl_\mqucs such as polymerase chain rcaction (CBNAAT), although
rapid, arc costly to be routinely used in developing countrics where
mc_)sl TB cases occur. l}Ncwer investigative methods lilic Fluorescent
Microscopy plays an Important role for detection of Mycobacteria
because lpwcr magnifications are used along with its less time
consumption to examinc the smears, Fluorescence microscopy using

Auramine-Rhodamine (AR) or Papanicolaou (PAP) staining has been
considered to be superior to ZN staining.14, 15The method is quick
and incxpensive. The efficacy of autofluorescence and fluorescence in
the diagnosis of extrapulmonary tubcrculosis was cvaluated for this
purposc.

With this aim, the present study was carried out andthe results of FNA

smear cytology were compared with ZN stain and Fluorccscence
microscopy findings.

Material and methods

Present studywasthe retrospective study conducted in the Department
ofPathology, Government Medical College, Akola. All thosc clinically
suspected cases of EPTB referred from Respiratory Medicine, ENT
and Surgery OPDs were included in this study. So in total, we had
included 100 cases. While those alrecady diagnoscd, recurrent and
follow up cases of EPTB were excluded.

Procedure:

After obtaining detailed history and examining the patients, FNAC
specimens were collected from 100 cascs by performing 2-3 passes of’
23-24 gauge necdle attached to 5 ml syringe. Four smears were
prepared {rom cach aspirated material. Two were fixed with 95%
isopropyl alcohol cach for H & E and PAP staining. Thesc smcats were
cvaluated for adequacy and for the presence of epithelioid cell
granulomas with or without caseous necrosis or only cascous necrosis.
Third smear was for ZN staining. ZN stained smears were cxamincd
for bright pink beaded curved bacilli on bluish background and were
reported as Positive/Negative for acid fast bacilli and the fourth one
was for fluorescence microscopy. Smears for Fluorcscence
Microscopy were preparcd with Auramine O stain which appears
bright yellow fluorescent curved bacilli which were reported as

positive and thosc cases showing similar fluorescence by crystals or
fungal bodies were reported as negative.

Results

Oue hundred cascs with clinical suspicion of tuberculosis subjected to
FNAC, ZN stain and Fluozescence microscopy were studied. Most of
the cases (27%) were found in the age group of 21-30 ycars with femaic
preponderance(20%). The youngest patient was 4 year old male child
and 88 ycars old male was the oldest patient. Overall, females (69%)
showed predominance over malcs (31%) as shown in Table 1.
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ABSTRACT ) INTRODUCTION: The ovary is a complex female genital organ in its cmbryology, histology and stcroid-genesis and
has a very high potential to develop malignancy at all ages. Ovarian cancers account for 3% of all female cancers .Ovary is

the third most common site of primary malignancy of female genital tract preceded by cervix and endometrium.
AIMS: 1) To study the age incidence of diffcrent benign, borderline and malignant tumors. 2) To study the frequency of unilateral and bilateral
tumors. 3) To study the frequency of positive peritoncal and omental secondaries in malignant conditions.
METHODS: Retrospective histopathological study of 200 cases of ovarian tumors was done over three years from January 2017 to December
2019 at atertiary hcalth carc centre. Ovarian tumors werc classified according to WHO classification.
RESULTS: Total 200 cascs of ovarian tumors were studied with age incidencc, youngest age was 2 years (Yolk Sac Tumor) and oldest was 80
years (Krukenbergs). Maximum cases were found in 4th decade (42%).Benign tumors were highest (66%), borderline (5%), malignant (27%).

Surface cpithelial tumors were commonest followed by germ cell tumors.

CONCLUSION: Ovarian tumors have a varied clinical prescntation with respect to age, nature of origin and geographical distribution. High

index of suspicion and carly diagnosis with histological confirmation can significantly reducc morbidity and mortality.
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INTRODUCTION

The ovary is a complex female genital organ in its embryology,
histology and steroidogenesis and has a very high potential to develop
malignancy at all ages. Few organs show a wide diversity of tumors
like the ovary. Ovarian cancers account for 3% of all female cancers.
Ovary is the third most common site of primary malignancy of female
genital tract preceded by cervix and endometrium. Ovarian tumors
exhibit a wide variation in structurc and biological behavior. Ovaries
are not clinically accessible and so casy screening mcthods for
detecting ovarian tumors arc not readily available'. Most of the ovarian
cancers arc detected when they have spread beyond the ovary thus
accounting for a disproportionate number of deaths from cancer of
female genital tract’. A woman with an enlarging ovarian cancer will
not be aware of its presence unless there is noticcable abdominal
distention, pain, interference with bowel and urinary function , but by
then there is high stage of that cancer . Thus, the outcome is poor and
surgical treatment has to be aided by chemotherapy and radiotherapy.
Early diagnosis is difficult duc to asymptomatic nature ,inaccessible
sitc and limited usc of Ultrasound and CT guided FNAC .Not only for
primary ,the ovary is favourite site for metastatic abdominal and breast
cancers .Ovarian cancers has the worst prognosis amoung all
gynccological malignancics .The overall S-ycar survival rate is
15%;solely due to late stage at diagnosis ndia being  the second
largest populated country of the world has large burden of the disease’

Advanced stage of discase #l diagnosis, inappropriate management
and poor compliance (o therapy are all together responsible for the
dismal survival rates™ .The frequency clinical appearance and
behavior of different types of ovarian tumors is extremely variable. In
today's cra of advanced chemotherapy and radiotherapy, the best
therapeutic approach may be highly specific for a singlc type of
n‘coplasx.n, hence clinical cvaluation and accurate histopathological
diagnosis arc often critical factors in achicving a good spectrum off
treatment response. Even today simple, cheap non invasive and
rcliable screening modalitics arc not availuble to diagnosc ovarian
tumors at carlicst stage, thus morbidity and mortality is very high. In
this scenario, accurate histopathological diagnosis of ovarian tumors
by surgical pathologis( remains a challenging task. However, over the
past two dcqﬂdcs, great advances in the knowledge about ovarian
::::r:;:‘o:‘l:::;cr;:llglcstﬂnr l{‘;;nctics, histopathologic featurcs and
llh'mpcuticmou‘uli(icqlm)\,cb\xc (»fcu_rrcd and accordingly new
—CTIpCHTIc modatitics cen established und arc successful.

MATERIALSAND METHODS:

A Retrospective study of 200 cascs of ovarian tumors was done over
three years from January 2017 to December 2019, thus no cthical
issucs or consent {rom the patients was taken.

OBSERVATIONSAND RESULTS:

Total 200 cascs of ovarian tumors were studicd. All cases were studied
with age incidence (table 1) youngest age was 2 years (Yolk Sac
Tumor)and oldest was 80 ycars (Krukenbergs). Maximuim cascs were
found in 4" decade (42%).Cascs were also categorized in benign,
borderline and malignant groups .Benign tumors were highest (66%),
borderline (5%), malignant (27%). Size of benign tumors was less than
10cm and malignant tumors were more than 1 0cmin size.

Table no. 1: Age Incidence of Ovarian tumors (n=200)

Age Range No. of Cascs |
Benign Boderline | Malignant Total |
1-10 4 0 6 10
1120 10 0 5 G
2130 | 40 0 T T am
3140 75 4w T w1
41-50 1l 4TI T s
S1-60 6 o [ o T &
61-70 o [ 4 s
71-80 0 0 | 2 [ 71—
Total 146 10 44 200

Clinical presentation at admission was studied in detail .Abdominal
pain was the most common symptom (70%) followed by abdominal
lump (50%), Gastrointestinal disturbances (20%), vaginal bleeding
(18%), Ascites (12%), weight loss (10%), urinary complaints (8%).
Parity status was also studicd Ovarian tumors were most common in
multiparous women (80%), primiparous (13%), nulliparous (7%).

Tumors were also categorized into unilateral & bilateral groups (tabic
no.2).Benign tumors were unitateral (88.7%) & bilateral i
(11.3%).All borderline umors were unilateral (100%).Malignant
tumors werc unilateral in 75%, bilateral in 25 %.

Interestingly zll bilateral malignant serous tumors (40%4), showed
(L INDIAN JOURNAL G APPLIED RISEARCH | 1
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ABSTRACT

: i i i i i i-bacillary nature.

d: The extrapulmonary tuberculosis (EPTB) is challenging to dlagnose dge to its pauci
iacf:ggi?x‘;nto recent resc[:arch, WHO recommends cartridge based nucleic acid amplification test (CBNA_AT) to be
used as initial diagnostic test in suspected cases of extrapulmonary tuberculosis. Aim of the present study is to assess

the role of CBNAAT in comparison with cytomorphological features upon fine needle aspiration cytology (FNAC)
and Ziehl-Neelson (ZN) stain in clinically suspected cases of EPTB. .

Methods: Present pilot study is descriptive cross-sectional study of 439 cases of cIinicaJ}y suspected EPTB over a
period of 12 months (January 2019 to December 2019). After procedure of fine needle aspirates, smears were stained
with routine H&E, papanicolaou stain and ZN stain. In the same setting, aspirate was also sent for CBNAAT. Results
were obtained after detailed study. _ ‘ o
Results: Out of 439 cases, presumptive tuberculosis was diagnosed in 192 cases showing either epxth.ehmd cell
granulomas or caseous necrosis or both upon morphology, while overall 94 cases were positive on ZN stain and 146
cases were CBNAAT positive with the sensitivity of 84.04% and specificity of 80.57%.

Conclusions: FNAC is the cheapest and simplest method to diagnose extrapulmonary tuberculosis, however those
smears where tuberculosis cannot be diagnosed on FNAC like suppurative lesions, reactive lymphadenitis and low

cellularity, CBNAAT plays a key role for the correct diagnosis thereby significantly reducing the morbidity and
mortality.

Keywards: Extrapulmonary tuberculosis, INAC, CBNAAT, ZN

INTRODUCTION

Tuberculosis (TB) is one of the world’s deadliest
communicable diseases and worldwide around 10 million
people fall ill with TB each year according to global
tubereulosis report 2019 of World Health Organisation.'
The causative agent is Mycobacterium tuberculosis. India
stands first with the highest burden of TB.! Inspite of
common involvement of lungs, TB can affect any organ
or system of the body. Extra pulmonary tberculosis

according to WHO classification criteria is an infection
by M. tberculosis affecting tissues and organs outside
the pulmonary parenchyma.?* In India, 10 to 15% of total
TB cases are of extra pulmonary tuberculosis which
commonly involves the pleura, lymph  nodes,
gastrointestinal tract and other organs with a significant
mortality rate (25 to 50%).* Cytology and conventional
smear microscopy have been used as the initial diagnostic
tools for tuberculous lymphadenitis in resource poor
seltings.’ Fine needle aspiration cytology (FNAC) is a
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ABSTRACT

Introduction: Leprosy is an age old disease, described in the literature of ancie

is a global burden especially in developing
disease is caused by acid fast bacilli (AFB) Mycobacterium leprae,

century BC, but still it

characteristic neurotropism.
mandatory. Objective: 1)

every case. 3) To study age, sex,

punch biopsies were

were females. Majority of patients belonged to
(50.9%), followed by

collaboration of Dermatologist and Histopathologist is very important in accomp

India’s National goal to ERADICATE LEPROSY.

Keywords: Leprosy, Ridley Jopling Classification, B
Hansen’s, Histoid Leprosy

INTRODUCTION

[ntroduction: Lcprosy is an “jeeberp” discase.
Leprosy is an age old discase, described in the
literature of ancient Indian civilizations in " contury

BC. Leprosy or Hansen’s discase is a chrot. =« wrable
infectious discase mainly affecting cooler parts of the
body like skin, mouth, respiratory Irict, €yCs,
peripheral nerves and testes. Advanced discase may
also spread to liver, spleen, bone marrow and Kidney
and may develop Amyloidosis, The discase is caused
by acid fast bacilli (AFB) Mycobacicrin levrac,
discovered by Hansen in 1874, with a characteristic
HIUHI‘IHISllllIIDUIIIII-IIIII.IIIIIIN

International Journal of Medical Science

site distribution of leprosy cases.
study conducted at a Tertiary Care Hospital over two years from June

obtained from Department of Dermatology and
cases. Results: A total of 222 leprosy cases were studied, out of which 141 (63.5%

age group of 21 to 30 years. Most common type
LL (17.1%) and TT (9.5%). Least number of ca

reaction (0.5%). Conclusion: Leprosy is an “ijceberg

n----unlnn.lnnulnulllulnl..l

nt Indian civilizations in 6"
countries like India and Malaysia. The
discovered by Hansen in 1874, with a

Being a social stigma, its early detection based on clinico-histological features is
Histological classification of clinica

Modified Ridley-Jopling classification. 2) To give Bacteriolo

lly suspected new cases of Leprosy, according to
gical Index (0+ to 6+) with Fite Faraco stain in
Material: Present study was a retrospective
2017 to June 2019. A total of 709 skin
222 were clinically suspected Leprosy
) were males and 81 (36.5%)
was BTH
ses were found to be of Type II (ENL)
» disease, completely curable with MDT. Clinical
lishing WHO’s mission and

acteriological Index, Fite Faraco, Boderline Tuberculoid

neurotropism. M. leprae is demonstrated in tissue
sections, split skin and nasal smears by Fite Faraco
(FI), Zichl Neelson (ZN/ Acid Fast), Gomori
Methenamine stains and Polymerase Chain Reaction
(PCR). In (issue, organisms appear as “globi” or
“cigur-bundlc”.l’

Clinically, the disease s characterized by

hypopigmented patches, loss of scnsation, thickened
ulnar  and

popliteal ~ nerves, erythematous/ <+
maculopapular/ nodular lesions. They are multiple N
) =

llInn--I-lu!llllullnnlllul-n-
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alpable breast lump is the most common clinical presentation. Breast cancer is the second most
ommon cancer among women in India, The worldwide accepted protocol for diagnosis of breast lumps
t a combined approach by the triad of clinical examination, mammography and FNAC. FNAC hqs a
of breast lumps. The present study was carried

the "Triple Assess
{good:sensitivity, specificity and accuracy in early di
Jorit.on 482 patients presen
42019 t0-December 2019 with the aim of categorizing
Aaterality. Fibroadenoma (44.9%
inflammatory lesions respective

INTRODUCTION:

is the most common clinical presentation in most
Breast cancer is the second most

common cancer among women in India."” * The worldwide
accepted protocol for diagnosis of breast lumps is the “Triple
Assessment” a combined approach by the triad of clinical
examination, mammography and pathological diagnosis by
Fine Needle Aspiration Cy’tology.3 FNAC is very reliable, safe,
cost-effective and rapid method for diagnosis of breastlesions
that can be easily carried out in outpatient department."**In
this diagnostic era, a pathologist can perform many

hniques like estrogen, progesterone

molecular ancillary tec
tigen on FNA samples and so,

receptor and proliferation an
the proper therapeutic interventions

FNAC helps in deciding
ifically in malignant lesions. 'As most

for the breast lumps spec
of the breast lumps are benign in nature, the preoperative

gnosis can decrcase the unnecessary
ducing the morbidity. FNAC has many

lump biopsies.'

Breast lump
of the breast diseases.

cytological dia
swigeries thus re
benefits over breast

FNAC has a good sensitivity, specificity and accuracy in the
diagnosis of both neoplastic and non-neoplastic breast liinps
thereby assisting in early diugnosis and further
mancgemcni,"The present study was conducted (o study the
incidence and the various cytomoiphological patterns of
palpable breast lesions in patients by FNAC and
subsequently to compare the 1esults with those of other studies

published inliterature.

MATERIAL AND METHODS

The preseut study was carried out on palients presenti i

pclPCAble breast Jumps in the Cyto;a({l)i}xologypscr;lig::rf/:ri ti:

pericd of one yerr from January 2019 to December 2019 in

;I{‘erhaly Ca're. Hos;.ntal. A total of 432 cases were studied with
etgded clinical history, clinical exainination and imaging if

.avculable and consent was taken from all the patiznts ?-";‘}?\Cl:

: agnosis and managem
ting'with palpable breast lumps in the Cytopatho.
the breast lesions among females and males,

y, ductal carcinoma.(11.8%), acute mastitis (6.4
ly.in the present study. FNAC for, pabl

¢ KEYWORDS : Bfn'eqst‘i,’ump, Fnac,.

section over a period of one year from January

studying age incidence &
%) were the most common benign, malignant
east lumps has proved to be an assetin the

Fibroadenoma, Ductal Carcinoma

was performed by using § ml plastic disposable syringe and
disposable 23 guage needles. Three slides were made from
aspirated material, two were fixed with isopropyl alcohol and
stained with Haematoxylene & Eosin and Papaniculou stains,
while third slide was air dried and stained with May Grunwald
Giemsa stain. In suspected cases of Tuberculous mastitis

special stains like ZN and Fluorescence microscopy were also
studied. FNA results were obtained after correlation with
clinical history and radiological findings and then compared
with findings of other studies in the literature.

RESULTS
A total of 2123 cases were obtained in the department of

cytology over a period of 1 year between January 2019 and
December 2019 out of which 432 cases (20.4%) were FNAC of
breast lumps . All the 432 patients underwent a diagnostic
FNAC in Cytopathology Section. In the present study, age
ranyge of patients varied from 9 to 85 ycars. Youngest patient (9
year old) was diagnosed with fibroudenoina and oldest (85
year old) was diagnosed with lobular carcinoma on FNAC
Majority of patients (28%) were noted in the uge group of 21 ~30
'yetm;]foilowed by the age group 31-40years (24.5%) as showr
intable 1.

Table 1: Age wise distribution of patients

figegroup | Number of patients | Percentage
0-10 0l . 02 |
11-20 86 199 |
21-30 121 280
31-40 106 245
_41-50 N 18 11.1
5160 31 71
G170 32 T 7.4 ]
71-8_0_7 07 1.5
_ Total 432 100.0
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Abstract

Introduction: Thyroid discases are among the commonest endocrine disorders worldwide. In order 1o
avoid misdiagnosis and hence unnecessary surgery in patients with benign thyroid nodules, it is essential
1o distinguish between benign and malignant lesions. Despite the proven clinical importance of thyroid
FNAC, it still has limitations. To overcome these limitations 10 some extent Cell Block technique can be
used. It has a pivotal role in diagnosis and ancillary studies. In this study, we evaluated the role of Cell
Block as a useful adjunct to cytological smears Jor establishing a more definitive Cytopathological
diagnosis.

Material and Methods: Present study was a prospective cross sectional study conducted from Nov 2017/
to Oct 2019. 334 cases with thyroid swelling underwent FNA C. Of these 334, Cell Blocks were prepared
by plasma thromboplastin method for 273 cases and histopathology was available for 66 cases.

Resulis: In this study, the age range was 8-76 years. Moaximum number of cases vweie 96 (28,759 ) (i ave
group of 31-40 years. Female o male ratio was 10.1:1.The Sensitivity, Spectficity, FPositive piedicin e
value, Negative predictive value and Diagnostic Accuracy of Cell Block in categorising neoplastic and
non-neoplastic thvroid lesions was more than FNAC cid when these two technigues were nsed '/uq(’.r e all
statistical indices increased jurther.

Conclusion: Cell Block is a complimentary technique to cytological smears io increase the Sensiiiviiy,
Specificity and Diagnostic Accuracy in thyroid lesions.

Keywords: Thyroid lesion, FNAC, Cell Block, Adeguacy, Diagnostic Accurac)

Introduction: solitary  or - mult-nodular However.,  solitry

Lhyrotd discases  are among  the  comimonest nodules are more cause ©of concern duec tooth

endocrine  disorders  worldwide and m - these possibility of the nodule being malionant’
discases carly diagnosis and treatment remain e Aspiration cyloloey

comerstone  of — management''” The  thyroud

as o routine  daonosi

technique in diagnosis ol naipabic leaons

N

swelhmg may be diffuse or vodular; may be various oreans was introdvced by Mot P oot
i Shobhaii - | Agrawal CR Volun 07 Jul )

etal JATSCR Volume G8 Issoe 97 July 2020
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Histopathological Patterns in Abnormal Uterine Bleeding at a Tertiary
Hospital

Pradeep Jadhav!, Dipti Patel?, S.N. Chawla®

'Associate Professor “Assistant Professor *Professor, Dept. of Pathology, American International Institute of Medical Sciences, Udaipur,
Rajasthan 313001, India.

Abstract

- Background: Abnormal uterine bleeding (AUB) is related with patient’s social,familial
and personal life because of the considerable morbidity it causes. The aim of the study was
to examine the histopathological patterns of endometrium in patients presenting with
AUB as well as to find out its incidence in different age groups.

Corresponding Author: _sm»mlmmm and Methods: This isa retrospective study, conducted in the Department of
Pathology, in a tertiary care teaching hospital, Udaipur from Jan. 2016 to Jan. 2018. The

Pradeep Jadhav, study includes cases of AUB with a probable endometrial cause.The study was done in the

Associate Professor, form of measures and percentages and showen as tables where found necessary.

Dept. of Pathology,

American International Institute of Results: A total of 215 cases were studi

d.The age of the patients were from 18-72 years.

Medical Sciences, Udaipur, Incidence of AUB was most common in the perimenopausal age group. Menorrhagia was
Rajasthan 313001, India. the most common presenting complaint. Proliferative endometriumwas the most common
E-mail: histopathological finding and was seen in 35.34% patients, followedby secretory
psjadhavo656@gmail.com endometrium in 18.60% patients, and disordered proliferative endometrium in 17.67%

patients.Hyperplasia was seenin 16.73% cases. Malignancy was detected in 2.36% of cases

(Received on12.05.2018, and all were endometrial carcinoma.

Accepted on 09.06.2018)

Conclusions: Themain indication of endometrial biopsiesis to rule out malignancy and
endometrial hyperplasia inwomen over35 years of age group. When no organic pathology
was found,different physiological patterns like secretory phase,proliferative phaseand other
endometrial changes were observed. The most common endometrial pathology observed
was proliferative phase endometrium.

Keywords: Abnormal Uterine Bleeding; Dilatation and Curettage; Endometrium.

Introduction Abnormal uterine bleedingis the most common cause
for performing an endometrial biopsy. AUB is the term

Most common tissue specimens received inthe that refers to any nonphysiologic uterine bleeding.

pathology laboratory are endometrial biopsies and Causes of ab : N A
curretings. The surgical pathologist faces a unique abnormal uterine bleeding differ according

challenge due to different aspects of these specimens.As ”m«“:mmwww:mmﬂa Emsuz‘:m_.mnmﬁ:w of the patient so Emmm
the cyclical hormonal influences and pregnancy affects N P €rs are very important data for analysis of
uterine growth, the endometrium undergoes different 1€ causes of bleeding [1].

types of morphologic changes especially during the Anovulation, adenoimyosis, polyps and fibroid are the
reproductive years. These morphologic changes are important causes of AUB. Endometritis, hyperplasia,
complicated by the biopsy induced artifacts, disordered proliferative endometrium, cyclicendometrium,

©Red Eoin_,.mvcvznm:o: Pvt. Ltd.
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Uracy of fine needle aspiration cytology in cate

gorization of breast lumps
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Abstract

Diagnostic breast lump FNAC is a
wEB\ Compared malignant lesio
which 29 cages found to be pos

of malignancy was 92.59% whi ifici
deteatns A o while specificity 100%,

ancy in palpable breast lumps, The re:

Cytological diagnosis. search

Keyword: Cytology, Fnac.

Introduction
As general
about breast lump
to the clinicians.
that is why the

population becoming more aware
, people are coming in large number
Any breast lump can be malignant

patients and clinicians are worried.

Although histopathology is the most reliable and
important diagnostic test for breast lumps, the tests
gaining importance are FNAC and Core needle
biopsy.

Fine needle aspiration is a rapid, siraple, reliable,
complication free and cheaper test in diagnosing
breast lumps. Surgery can be planned according to
fnac report. The second most common malignancy in
Indian women is of breast.?) Local anaesthesis is also
not required for this procedure.In 1930 Martin and
Lewis first brought this procedure into practice at
Memorial Hospital USA.®)

In the hands of trained and experienced
pathologists,the accuracy of FNAC can be equal to
that of histopathology.™” USG or CT guided FNAC or
multiple passes in the breast lumps can increase the
accuracy of finac.”) Most of the breast discases present
with breast lumps. The clinicians mostly follow “triple
assessment”  protocol. It includes first
diagnosis, then mammography and FNAC.

FNAC is very important part of triple assessment.
The procedure is expected to be very effective which

clinical

The conclusion is that F

.,A.uo:.a_.c.:::m Author:
f/::vmwﬁ psjadhav9656@gmail.com

" Important part of of triple assessment, At a tertiary hospital retrospective study was done.The
ns diagnosed on fac with its Iy

itive for malignancy. Two case

istopathological diagnosis. 125 cases were selected for the maax of
s found to be false negative. The sensitivity of FNAC for aﬂon:o.:
NAC can be a very important diagnostic test in

show the final histopathology diagnosis highly correlating with the

will avoid further diagnostic biopsy before final
definitive surgery.

Materials and Methods

This study was done in the department of
Pathology of American International Institute of
Medical Sciences, Udaipur between Jan 2016 to July
2017.This is a retrospective study of palpable breast
lumps. Slides were collected from histopathology and
FNAC records in the respective sections of the
department. Request form were used to note down
age, sex, and clinical presentation of the patients.
Slides of all FNAC and histopathology were reviewed
in order to confirm the diagnosis. Findings of FNAC
were  correlated  with histopathology ~ diagnosis.
Sensitivity, specificity, accuracy, positive predictive
value and negative predictive value were calculated
using standard statistical methods. In our cytology
section, FNAC for breast lumps is done using 23
gauge needle and i9c.c syringe.

Results

There were 125 cases of FNAC obtained in one
and half years period which formed 11% of all ENAC
in the department of Pathology. Out of these 125 casecs
5 patients were males and rest 120 cases were females.
The patients were between the age of 13-79 yrs.

Table 1: Distribution of cases according to age

Age group (yrs.) [ Benign and infl! ry - Malig |
No.ofcases | % No. of cases I % |
0-10 - | 0% - 0%
1120 8 8.50% | . T %
[ 2130 49 5215% i ] 3.26%
3140 . 29 s 2 6.45%
41-50 ) 7 | 744w B 10  R25%
| 51-60 ) 1 1 % 13 41.93%
| 61-70 - 0% i 3 9.67%
- W B 6.45%
B 0% | 3] 100%

jonrnal of Pharmaccutical

and Diolozical Sciences, 2017; 5(6):953 257
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ntroduction: Cervical lviphadenopathy is a common clinical presentation of various discases its FNAC server s an excellent clue Lo the

underlying discase.

Fhe presentation of cervical lymphadenapathy varies i different apc proups and in both the ath the ecnder as vell

nectives Toamaly 7o the spectium of lesions causing cery ical lymphadenopathy as vell as (o see the age and ponder wise distribution o

cases of tubereular lvmphadenitis

Materials and Methods: 11 is a retrospective study and included three years data. A total ol 222 cases tat underwoni 1'NA for corvical
hmphadenopathy were recorded with their clinical history. For all cases. MGG, Pap and AFB slides were re evaluate b and results were
recorded. Ipidemiological variables were analy zed by cross tabulation (o assess their relationship

Result: Out of 222 cases 117 cases were of ‘Tubercular lymphadenitis followed by 81 cuses of reactive lymphadenitis 10 cises presented
wometastatic deposit ol squamous cell carcinoma. 9 with Lymplhoma (NHL) followed by 3 cases ol adenocarcinoma deposits. FFemales 1o

vaies ratio in Tuberculosis lesions was 1.3:1

< onrclusion: In both pediatic and adult population Tuberculosis was an important cause ol cervical lymphadenopathy while in childien
less thun two years reactive Ivimphadenitis was more common. Tuberculosis was more common in females as compared 1o males and here

FNAC |

an inexpensive and valuable fist line (ool in assessing cervical lymphadenopathies.

Keywesds: Cervical lymphadenopathy. Tuberculosis. FNAC, Age and gender.

introduction
Cervical  lymphadenopathy is a common clinical
preseitation: the presentation could be either as an isolated
lymphinode or as a part of gencralized lymphadenopathy. An
abnormal increase in size, number and consisitency is
known as lymphadenopathy.! lymphadenopathy is the
clinical manifestation of local or systemic diseases and its
FNA serves as an excellent clue to the underlying disease.
For extra pulmonary tuberculosis lymphadenopathy is the
most common  clinical  presentation.  There  are
approximately 600 lymphnodes in the human body which
are submandibular, axillary or inguinal lymphnodes may
normally be palpable in healthy people. Amongst all the
lymphnodes cervical lymph nodes are the most common §ite
of involvement and are reported in 60-90% cases. Cervical
l,ymphadenitis is noted in a wide‘spec(rum_oi’ diseases
ranging from infections, in tumors like l~[0c‘igkms and Non
Hodgkins ~ lymphoma, — autormmunc d!SCZlSCS (SLE,
rheumatoid arthritis) & in metastatic deposits of squamous
cell & adenocarcinoma cic. Bascd.on the duration cervical
Iymphadenopalhy can be divided into acute, subacute an_d
chronic lymphadenopathy. .A.culc lylnpha(lwopalhy' is
lympl1adcnopalhy which persisits for two weeks (lUl'ﬂllpn,
subacute lymphadcnopulhy has (wo .to SiX vWC(’kS duration
and  chronic lymphadenopathy s dfzfmed as  any
]ymphudcnopml1y which cloes.l resolve l)y‘s1x wcu:ks.- '
FNAC is now cmerging as sale, rapid, simple,
inexpensive and rcligblc method fpr ‘dmgnosmg the cnlarggd
lymphnodes “'_i!h, h!g‘h degree o! clﬂcacy”zuild lhpsr helpnj

1-1 1dl1e

establishing the diagnosis of various masses and lesions at
various sites and organs.*’ FNA is now considered as
valuable diagnostic tool and provides an case in the follov
up of the patients presenting with malignancy and
identification of recurrence or metastasis

In lymphnodes malignancies are conmmonly metastatic
in nature however lymphomas range [ron: 2 to 15%* and tor
their diagnosis the gold standard is the nistopathological
examination. In the developing countries like India amongst
the inflammatory lesions tuberculosis is one of the most
common infective causes ol superficial
lymphadenopathy.®!'® This article reviews the evaluation of
patients with lymphadenopathy. evaluatine the cause of il in
different ages with the help of FNAC and 1o ¢valuate the
variation in the presentation of cervical lymphadenopthy in
both the genders.

Aims and Objectives

1. To analyze the cytological spectrum ol lesions causine
cervical lymphadenopathy. )

2. Tosee the Age and Gender wise distribution of cases of
tubercular lymphadenitis.

Materials and Methods

It is a retrospective study carried out in the Department
ol Pathology at a Tertiary care Centre The study was
conducted to evaluate the various ¢vtomorphological
features of inflammatory, neoplastic and non-neoplastic
lesions of lymphnodes by FNAC: in paticnts presenting with

”, Journal of Pathology and Oncology, January-March, 2019:6(1):141-115 . /11



RESEARCH
ATIONAL JOURNAL OF §(1

£ FINE NEEDLE ASPIR N
35 IN PREGNANT AND | ACTATIN

Volume-7 | sene.4 | May-2018 [ 1SSN N
o : = .
ENTIFIC R

O TOLOGY INE
ACTATING W()MENl ’

1277 .
TT-RITY| IV ; 4.758 | IC Value : 93.98

ESEARCH

VALUATION OF RREAS:I‘

,,,,, o CASES. : AN EXPERIENCE WITH 32
ogy i S
‘ . MBRS. N : e
ngn Rai _ S, MD, Assosiate Prof )
: S ekt comagin ('U“JSEEL-\;“.‘!?‘_].R-Rhﬂ]\l\l. SIS l)(‘pm"“(“m of Pﬂlh()l()gy Gyovernment Medical

Jr Pragati

. praga ———

aﬁﬂlt‘\!'\ ET‘]‘Q h”) ANSISH\]“ P “r(“\\(“" l)cpﬂﬂn\(\nl ‘[\l:)-‘_Q - B

Awastn™ escarch Center, Bhopal *Corr of Pathology. People's Medical College and

e " - ”MAH\RTK(\—_‘ >lopaj. orrespondimg Author

pr Upasna Uniya 3B5. MDD Associate Professor - T S SR I R TP
SR ”“_d_!(_c_s_c.ﬂ‘rvh;mz]MD;LLSS(u, Department of 'athology, People's Medical College

pr Reetesh Gurjar MBRBS, M. Assistant Professor vy - e —
i ___“__!_‘ _ andRescarch Center, l‘lml;al‘gsm , Departmen! of Pathology, People's Medical College

I ———

e ——————

ABSTRACT

Ini duction: Evaluation of breast masse ] 1 1 sing. | S opical interpretation Is
tro v 7 MCAST MAssCs d\]ll“):‘ pregnancy i 1 > -
idered obl Aty gnanc and lactation 1s challengin g i i i
consigered probiemalic due to atyp alinhe < ang ' l g NA of these lesions anil (le] 21 1 p

Ohiective: Toov: vate theyole ol tine
} a I\ e needle agpiraho . i S
Merbads: The present study was conducted 1; ll] ((jc );?IMO! |\ inthe diagnosis of palpablc breast masses during pregnanc y and lactation.
\ C at i a1 N a'q H

e pregremtariactating wemda preieafing 0;) ment of pathology. T cople's medical college and rescarch centre, Bhopal. Cases of breast
Results: Around 32 cases *01, breast p :,\ _ mb.lo PD for FNA overaperiod of (January 2014-Junc 2017), were retrospectively eveluated
el agm.‘;e\ l o (; .( Ln ssin p%cgnam and lactating women are included in the study . Present study focuses on nost common

i at Qi SESL pal )T < i iti
e et (hcas & ‘\'\\ cele (2 ¢ LSV). broadenoma ( 7 ca§cs)‘ lactating adenoma (9 cases), mastitis and abscess ( 6 cascs), Masses with
C( ¥ \‘“Si\(“ ; ases), Fibrocy stre discase (1 case), suspictous for malignancy (1 case) and PABC (2 cases)

C Ml < iesions detecie o v \ i |
C ne shon: * Tee ::CN\\ : quc: icd during pregnancy or lactation are difficult to diagnosc duc to the homone-induced vhysiological changes
o< ring inbreast Tlowever, F!_\ 8 Jay animporantrole in evaluating breast masses in pregnaut and lactating women.

KEYWORDS

1 ~ctating adenciia, Fine needle aspiration (FNA), pregnancy-associated breast cancer (PABC)

introduction MATERIALAND METHODS

Physiological charniges occur in b.cast during presmancy and lactation. Present study was carried out at department of Pathology, People's
Duc to elevated circulating hormones there is added ductal and lobular medical college and research centre, Bhopal. Cases of breast masses in
growth, increased vascularity and a decrease in stroma which results in pregnant or lactating women presenting to OPD for FNA over a period
increased breast density & makes breast evaluation challenging in of (January 2014-November 2017), were retrospectively evaluated.

these patients. Radiological assessment for pregnant and lactating FNAC smears along with relevant clinical information related to age,

women under age of 30 years, ultrasound 1s the imaging test of choice sex, clinical diagnosis, geastational age, surgical information.
siven the lack of raliation exposureﬁ radiological findings and findings on follow up of cases were retrieved
- from cytopathology records. The findings of FNA were reviewed,
analyzed, tabulated and correlated with the histopathologic diagnosis

Fine needle aspiration (FNA) of breast masses in pregnant or lactating ] ; Aatt
of the cases in which breast biopsies were performed.

women & cvtological analysis is considered problematic due to atypia
innzte 1o secretory change in landular ¢ ithelia’.

k etory geme P Results
Total of 32 cases with palpable breast masses in pregnantand lactating

s reast adennmac zie defined 25 srenmacribed neoplasni €O 1of L . . .
Breast adenomas z1c defined 25 ¢ nscribed neoplasii COMPOSES womenbclwuen15-38)‘rofage(]ablc~1)prcsentedloOl‘D for FNA

prolif-ianous of L'V:'bbgwa“y blend cpithehal structures with during the study period. Size of mass ranged from 1.0 0 4.5 cm. The
(NCONSPICUOUS STOMA - estimated gestational age at the time of FNA ranged from 16- 32 week,
. . . . postpartum or lactating as shown in Table 2. The follow up was done
A p:cgnancy—re]alcd breast disorder 18 defined as a dlag,11051s rngde regularly for a period of 1-1.5 yr and in few cases mass(es) regressed
during pregnancy, withmn one year of post-partum or during lactation.fier delivery or discontinuation of breast feeding and the cases in
Beczuse of the vanability in the length of lactation, cancer occwTing which mass(es) persisted repeat aspirations was done with follow up or
up 1o ] year after delvery has been accepted as the standard definition were operatedand tissue was sent for histopathological examination.

in most recent s€TiCs -

Most disorders are analopous o those in non-pregnant wonien. lhoulgh
there are a number of conditions distinctive Lo pregnancy and Jactating
women. These conditions almost always present as d palpable mass

Age Group_
15-20y18

sod are often a source of preat snxiety for the womai and her fanuily’ %LJB(S))):_:i —
The main differential diognoses for palpable breast masses in pregnant 3755_}1}___ _________
or lactating women include: galurlocelc, ﬁbfnadcnomall, lactating 3{,_1‘_()_},,5
adenoma, maslitis'and ’dbf’“f'iv bb""”:"'“‘["”":l':cg;cc‘:ﬁ:’;:féz;‘i\:::l -TS"E! R L
g{]‘;‘:’:‘gi’;z]g’yli‘;;‘f:’::’ﬂg:ﬁgﬁ’d ;;x ;:;;y:u:\(,cr (PABBC)'. ‘Tahle 2 Distribution of cases according to Ees_‘ffiiliﬂlitf -

_ Gestational Age Noofeases
?. M?:?v?l?ﬁ:%ﬁ:i:l?%f Fine needle aspiration cytology zl‘t)l"(:Ll[:l:‘x;\l:dr:::\;s(u!\()llx‘(;\ :\vr:)::q) 05 <\

i i alpable a5l MAssEs yegnant and lactating during preguaney 7 -
3:5?::5 of P“lf"‘b]" ne i ! No pf\ucn.\l MASSES llTx\I arose |27
2. To delincate the cymnmrpholouu _1culurcy. seen in cancer of the dwring post purtun period o1
breast during pregnancy and ]4aclut|on and 1o comphic them to the l"_‘C'_",“v”",, o [ S
Cymmorpho]ogic parameters in benign conditions

“//
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St S;l:ee Staining Methods for Acid Fast bacilll
in Smears and Biopsy Spccimens
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i?ete'c‘uon of acid fast bacilli (ATB) in slit smears and histopathological specimens
{or dia; nosis and classification of leprosy. In this study tl
has been compared with modified rapid AFB and [ite Faraco stain in slit skin smears and punch biopsy
specimens from clinically diagnosed cases of lepiosy. processed skin biopsics and slit skin smears of 42
patients attending outdoor clinic of a tertiary care centre were stained with three stains viz Fite Faraco,
modified Rapid AFB and conventional Ziehl Neelsen stai ling. According to clinical diagnosis the maximurn
sumbor of patients belonged to Borderline Tuberculoid leprosy which correlated with histopathological
diagnosis of skin biopsy. Clinical and histopathologica! correlation was not observed in 14/42 cases -
histop'«moiugical cetegorization of biopsies from ihese cases revealed indcierminate leprosy (S cases),
Tube culoid Leprosy (2 cases), Borderline Lepromatous (i case), |4istoid Leprosy (1 case) and Mid- Borderline
Leprosy (1 ¢@ e). Maximum positivity for AFB was seen with Fite Faraco staining followed by modified Rapid
ACB hoth inthe binpsy SPe! iimens and slit skin smears. fitc Faraco stainii:f showed highest sensitivity in both

is of par.xmountimportance
1o results of conventional staining technique for AFB

pau’ it=cillary and multibacillary cases followed by modificd rapid AFBan! conventionial AFB <taining. Though
biopsy and slit skin sinears have their individual diagnostic advar 2gesand lintations, biopsy deserves to be
viev o' es gold standard in case of difficultyinart jving ata conii! ned diagnosis Findings of thic study need to
pe volidatedina larger number of leprosy cases at community level studies and correlated with classification
currently rrc‘,rrr;mendedh; WHO and NLEP.

Keyw srds - Granulomna, «lit Skin Smears, Acid Fasi Bacilli, Leprosy, Fite Faraco, Modified AFB staining

Int oduction each year and is among the 22 “global priority
e h forts of the National Leprosy countries"thatcontributegs%ofworld numbers
Despite the € or

i f leprosy warranting a sustained effort to bring
icati : trategies and 0
Eradication programme (NLEP) s
plans the fact remains that (ndia continues to the numbers down (Lockwood 2002, Gurung et al

2 Srinivas et al 2002). Clinically, leprosy is
~ccount for 60% of new cases reported globally 2019, >rint ) Y
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Ki-67 expression in the lesions of uterine cervix
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Background: Malignant transformation and uncontrolled cellular proliferation are the key factors in the development of
cervical cancers. The aim of this study was to assess the proliferative activity by using Ki-67 proliferative marker.
Methods: We used immunohistochemical methods to study the expression of Ki-67 in the specimens of 14 Patients of
cervicitis, 6 patients of LSIL, 6 Patients of HSIL and 14 patients of squamous cell carcinoma. Results: Ki-67 showed
positivity in lower one third of epithelium in all the 14 patients of non specific cervicitis, positivity in lower two third of
epithelium in all 6 patients of LSIL and 6 patients of HSIL. Also, Ki-67 was positive in entire thickness in all cervical
carcinoma patients. This observation points that Ki-67 being the index of cell growth fraction is found to increase with
increase in cell proliferation which in turn indicates the degree of malignancy. Conclusion: This study showed Ki-67 is
positively associated with increase in grades of cervical lesions and carcinoma cervix with statistically significant p value
of 0.001. Ki-67 antigen could be an important factor to identify women at higher risk for progression to cervical cancer.
Key Word: Ki-67 Antigen; Immunohistochemistry, HSIL, LSIL
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treatment. No form of malignancy better documents the
most remarkable benefits of effective screening, early
diagnosis, and curative therapy than does the carcinoma
of cervix.* Our aim was to evaluate the expression of Ki-
67 proteins in cervical biopsies and to assess the utility of
Ki-67 in diagnosing and grading cervical lesions. Ki-67 is
a marker of cell proliferation, and is expressed in all
phases of cell cycle except in GO. It has a function of
growth in human tumor, and its expression could suggest
the degree of malignancy. The interaction of E6 and E7
oncoproteins of HPV DNA in the host cell disturbs the
cell cycle and express themselves by the abnormal
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INTRODUCTION
Worldwide, cervical carcinoma is the fourth-most
common cause of cancer and fourth common cause of
death in women.' In India, Cervical cancer is a leading
cause of cancer related death among women especially
those from lower socioeconomic group contributing to
about one third of total world population.2 In India, the
peak age of incidence of cervical cancer is 55-59 ){ears.
Human papilloma virus is the prime cause for carcinoma
cervix. Of these, 16 and 18 types of HPV are categorised
under high risk types. In India, HPV prevalence among
cervical cancer patients varied from 87.8% to 96.67%.
Carcinoma cervix is known to develop from premalignant
lesion, intraepithelial neoplasia. It takes nearly 5 to 15
years to progress to invasive carcinoma. Hence it 1s very
essential to identify precancerous lesions for appropriate

expression of proteins, including Ki-67.Its positivity
demonstrated by immunohistochemistry indicates the
increasing proliferation in low and high grades of
intraepithelial lesions.®

MATERIALS AND METHODS

Specimen of 40 cervical biopsy were selected for analysis
from the archives of the Department of Pathology,
Coimbatore Medical College, Coimbatore (Tamil Nadu).
They were categorized based on their histomorphological
features in haematoxylin and eosin stained sections into
non specific cervicitis (n=14), low grade squamous
intraepithelial lesion (n=6), high grade squamous
intraepithelial lesion (n=6) and invasive squamous cell
carcinoma (n=14). The tissue had been fixed in buffered
formaldehyde, embedded in paraffin, cut at 4 micron, and
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Oral Squamous Cell Carcinoma In Bundelkhand Region:
Epidemiological And Histopathological Profile

Manika Deuri ! Niharika Rawat’,Arun Singh,Pramod Verma’
1.Pathology ,Hayat Hospital .Guwahati ,Assam
2.Department Of Pathology,Kfmsr, Coimbatore, Tamil Nadu
3.Gem Hospital,Coimbatore,Tamil Nadu
Corresponding auther: Niharika Rawat

Abstract: Aim:To Study The Epidemiological And Hislopathological Profile Of The Oral Cancers In Adult
Patients In Bundelkhand Region. Our Aim Is To Describe The Oral Cancers In Adult Patients, Theirs
Frequences And Their Histopathological Characteristics.Material And Method: The Tissue Material For The
Study Was Obtained From Various OQut-Patients And In-Patients Admitted In ENT And Surgery Department In
MLB Medical College , Jhansi From January 2014 To July 201 5.4 Total Of 55 Cases Were Collected. Results:
In Our Study, Patients Whose Age Is Above 40 Years Were The Age Most Affected By The Oral Cancer With
89.1%, While Patients Whose Age Is Less Than 40 Years Old Represented Only 10.9% Of The Cases Affected
By The Oral Cavity Cancer. In Our Study, Males Accounted For 69% Of All Cases. Oral Well Differentiated
Squamous Cell Carcinoma (OSCC) Was The Most Dominant Histological Type In 80% Of Cases. Tobacco Was
The Most Dominant Risk Factor With 70% Of All Cases. Conclusion: Our Results Correlate Well With
Previously Published CIinicopathoIogical Data On Comparable Studies.

Keywords: Oral Cavity,Squamous Cell Carcinoma(SCC )
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L Introduction:
Oral Cancers Are Emerging As A Major Public Health Problem In India, Which Are Related To
‘Lifestyle, Have A Lengthy Latent Period And Need Dedicated Infra Structure And Human Resource For
Treatment. More Than 95% Of Cancers Of The Oral Cavity Are Squamous Cell Carcinomas. They Constitute A
Major Health Problem In Developing Countries, Representing A Leading Cause Of Death _Oral Squamous Cell
Carcinoma Is An Aggressive Epithelial Malignancy That Is The Sixth Most Common Neoplasm In The World
Today. There Are 500000 New Cases A Year Worldwide Of This Two Thirds Occur In Industrialized Nations..
It Is The gixth Common Cause Of Death In Males And Seventh In Females. Oral Squamous Cell Carcinoma
4th And 6th Decade Of Life. In Recent Days Despite Of Advantage Of

Usually Develops In Male In The .
Treatment, The Overall Long Term Survival Has Remained At Less Than 50% For The Past 50 Year[American

Cancer Society]- [Cancer Facts And Figures 2007].
nd Its Treatment Involve Pain And Disfigurement And It Can Affect Speech,

The Cancer A
di, P. Head And J Can Res Ther 2009]. Clinicopathological Criteria Are
i f Qutcome Of Patients. However, It Has Been Observed
Patients Sharing The Same Clinicopathological Features, There IS still Significant
tudies On The Carcinogenesis In Oral SCC Can Lead To Understand Its Biological
Behaviour And To Reveal The Underlying Mecl}anisr'ns Qf Cancer Progression And Therapy Resistance
W. Hea And Neck, 2010.) Clinical, Epnderplologlcal And Laboratory Data Has Established That
Usage And Alcohol Consumption As The Major Source Of Oral Cancers [Chin D, Boyle GM, Theile
DR, Parsons PG, Coman WB,2004] ) ) .

Smoking Habits That Increase The Risk Of Developing Oral SCC Are Smoking Black Tobacco
nd Tobacco), Smoking At A Young Age, Long Duration, High Number Of Cigarettes Per
ke Inhalation [Thomas GR, Nadiminti H, Regalado J. 2005). Avoiding Cigarettes And

About 90% Of Oral Sccs. Tobacco Chewing Is A Major Cause of Oral And
Oropharyngeal sCC In The Indian Subcontinent, parts Of South-East Asia, China And Taiwan, Especially
When Consumed In Betel Quids Containing Areca Nut (Znaor Et AL, 2003)[Brugere J, Guenel P, Leclerc A,
986]. In India, Chewing Accounts For Nearly 50% Of Oral And Oropha.ryngeal Tumors In Men
(Barnes Et AL, 2005) [Benhamou CA, Laraqui N, Touhami M, Chekkoury A,

Kahlain A, 1 992].
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Introduction: The thyroid organ is a butterfly-model organ made out of globular right and left flaps associated in the midline
by a meagre organisation named lsthrﬁs Disorder related to thyioid consists of a group of disease of endocrines. All of these

di§orr7d§rrs may be associated with clinical conditions of hyper as well as hypo thyroids. Surgical excision and pathological evalu-
ation are vital to establish a proper diagnosis.

Aim: The study to show the histopathological forms of thyroid lesions observed in a tertiary care hospital.

Materials and Methods: The present cross-sectional study was onducted for 2 years. Inclusion criteria: The test population
included patients with thyroid pathology in a specified period. Thy -oidectomy specimens including lobectomy, partial thyroidec-
tomy, subtotal thyroidectomy and total thyroidectomy Exclusion criteria: Patients with other disorder than thyroid were excluded.

Results: The total number of studied cases was 225 cases (table 1). The reviewed cases were classically categorized into two

main groups; Non- neoplastic (132; 58.5%) and Neoplastic (93, 41 5%). Papillary carcinoma was the most frequent thyroid can-
cer accounting for most of the thyroid cancers.

Conclusion: Thus, in conclusion, females accounted for a higher number of patients with neoplastic thyroid lesions and the

prevalence peaked at a younger age. Present study finding suggasts that papillary carcinoma appears much before develop-
ment so diagnosis should be fastened.

Key Words: Histopathological, Thyroid, Papillary carcinoma, Neoplastic thyroid lesions

INTRODUCTION

The thyroid organ is a butterfly-model organ made out of
globular right and left flaps associated in the midline by a
meagre organisation named isthmus '? Disorder related to
thyroid consists of a group of commonly come across the
disease of endocrines. >* The thyroid gland is a primary en-
docrine organ to form during foetal growth. Its development
starts at four weeks of conception, it develops at around a
month of conception starting from foregut endoderm near the
baseline of the tongue, it extends gradually at the fifth month
when the foetus develops.” Thyroid partakes widespread
lymphatic drainage comprising numerous points of lymph
nodes, which are not inadequate to the pre-laryngeal (or Del-
phian), pre- and paratracheal, retropharyngeal, retroesopha-
geal, and internal jugular lymph nodes. The process becomes
very important in the classification and staging of thyroid
carcinoma. At that time careful lymph node and the dissec-

t on of it may be necessary for the examination for metasta-
ses.* " The occurrence of goitre in regions of unembellished
iadine deficiency can be as in elevation as 80%. Inhabitants
at specific threat tend to be out-of-the-way and live in hilly
areas in South-East of Asia, Latin America and in Central of
Africa.*® Between 2006-2008 and 2012-2014, the ASRs for
Thyroid cancer in India increased from 2.5 to 3.5/100,000
viomen (+37%) and from 1.0 to 1.3/100,000 men (+27%).
Thyroid disorders are four times more in females than in
riales'”!! The endocrine systems glands may exaggerate
ty a diversity of illnesses and sickness which ranges from
useful, functional and immunological intermediatc;d which
lzads to growth and formation to neoplastic lesions. '

The greater part of thyroid lesions consists of non-neoplastic
Isions and 5% of the thyroid lesions are neoplastic whereas
remaining of the lesions are due to inflammatory or devel-
¢pmental reasons." Multinodular goitre is the communal
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o j'-tntroﬂuehon‘ In 212 cantury. therocus is to develop method
‘which yields outcome m%horter tenure, and are rapid, safe and

- -obtain. qu:cker\resurts dn this' study, non-traditional methods .

Were used for. rembval of. covershp and ‘was compared ‘with
: ~t|‘adihonalmethods -

A%temanve Rapid Methr)ds for
Removal: A Comparative Stu Ty

vershr

were sublected to five different methods of cé'ﬁlershp removal
like xylene at room temperature, xylene at 5é Celsius (C},
Petrol, Diesel and Freezing method. Time taken for each
method was noted

4

‘ Résults,The mean tjmetaken fp‘ movat of covershp was Jeast
; with freezing method fol[owed b xylene at 56°GJ Petrol, xylene

KeyWords: Freezing. Petrol, Restaining, Xylene

INTRODUCTION

Rapid restaining of archival slides is impossibie without decreastng
the time spent on coverstip removal {1-3}. Most often, old F&E
stained slides show fading of stains over the period of time, unable
to view for diagnosis or review. The archival slides may contain
diagnostic sections of rare, extinct, interesting or classicai cases
which might not be easily available nowadays. Old slides can
also be used in research, project, dissertation study, IHC, special
staining or molecular study [4-6]. In our institute, we undertook the
process of restaining of faded slide from the collection boxes meant
for postgraduate study material which comprised of histopathology,
haematology and cytology slides. Slides were ranging from one
year to 22-year-old. The slides were divided into 40 slides/batch
and were subjected to restaining. It took eight.months for restaining
1200 slides and more than one third time was spent for removal of
coverslip. Average time taken for restaining procedure is 100-120
nours which includes 36 to 48 hours for removal of coverslip. There
is need of the hour to cut down the turn around time for coverslip
removal. Hence, the aim of this study was to use alternate methods
for coverslip removal which were safe, reliable and with available
resources and faster as compared to routine xylene method.,

MATERIALS AND METHODS

Total 90 archival slides were chosen for the prospective study which
was conducted in Department of Pathology for the duration of eight
monthe. Distyrene, Plasticizer and Xylene (DPX) were the mounting
media in all slides. They were grouped according to duration intc
three major group as 1 to <5-year-old, 5 to <10-year and »/=10-
year-old. According to coverslip size, they were divided into three
subgroups; one par of slide was taken with coverslip size 22%22
mm, 22x30 mm and 22x40 mm. In total six slides were included
in each of these subgroups and total 18 slides under each major
group. Five metnods used for removal of coverslip were; Freezing,
Xylene at room temperature, Xylene al 56°C, Pelrol and Diesel, The
chemicals were taken into glass bheaker which were labeled and had
proper lid for closure. The slides were labelled with diamond pencil
and a unique number was allotted to each slide. First alphabet
designated method used, middie number represented duration of
slide and last number represented size of coverslip. Number 0, 1,

mrl D vrmem A it ol fFer lide ciirariAA 1 A A ovear.ald A to <10

year and >/=10-year-old, respectively. Similarly, number O, 1, and 2
were given for coverslip size 22x22 mm, 22x30 mm and 22x40 mm.
For example, FOO slide number means Freezing method was used,
slide is 1 to <5-year-old and coverslip size is 22x22 mm.

In freezing method, the slides were kept for 10 minutes in freezing
chamber (Temperature Q° to -4°C) of domestic refrigerator with
coverslip facing downwards. Then after every five minutes disposable
microtomy blade was passed in between the slide and coverslip to
check whether coverslip was popping up easily or not. Time was
noted from slide kept in freezer compartment and coverslip popped
out easily. To avoid cut related injury cut resistant gloves were worn
[Table/Fig-1]. For xylene at 56°C, water bath was used. The slides were
kept in a glass jar and immersed inside the water bath maintained at
atemperature of 56°C. Time was noted immediately after inserting jar
containing slides in water bath till coverslip fell off from slides. For petroi
and diesel, plastic airtight jar with cap was used. The time was noted
immediately after immersing slide in chemical until coverslip detached
out themselves. After the coverslips got separated, the slides were
taken for restaining. Broken slides, slides with broken coverslip and
slides with tissue loss during processing were excluded from study.

i h-Bemoval eleay
Made:

RESULTS

In conventional xylene method {Room temperature). 1he mearn ime for
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- Most common haematologi ’ '
ytosis, thrombocytopeni - 'h2 magnitudes of these changes vary with endemic malaria
obinopathy, nutritional status,

background hemog| demographic factors

Aim: The main objective of this study is to evaluate the haematolc

gical profile of patients infected with malaria.

P. vivax and falciparum. Monoc

falciparum was 27 6% and 33.3% in both
ytosis was seen in 48.249, cases of P, vivax and 17.2
incidence in both P vivax and f:
study.

4% cases of P falciparum and 33.33% of
alciparum. The significant co-relation between throm

bocytopenia and Malaria was found in this
Conclusion: This study sho

wed that almost all blood com
falciparum substantially high

ponents and is a true haematological infectious disease and in P
er compared with P vivax.
Key Words: Malaria, P falciparum, P vivax, Thrombocytopenia

iNTRODUCTION species was known to c
) . and reported to cause m
ered as hfe-threatemng ganization (WHO) sho
es, it is associated with are at risk of malaria.
inflict drastic and far- cence with malaria p
reaching consequences within a community.! About 250 mil- rum globally have be
lion cases in a year were estimated and between one to two
million deaths. 2 This disease is cay

Malaria is a disease which is consid
infectious disease and in several cas
calamitous complications and can

auses infection in Macaque monkeys
alaria in humans_* 5 Worlq Health Or-

‘ en reported by studieg ¢ The magnitude
sed by parasitic infoctin. c.f these c!mnges varies ‘vx'/ith endemic malaria, background
k > e ! Iemoglobmopathy. nutritional statys, demographic factor
of genus Plasmodium, wl?lch gets injected into the huma.n and immunity from malaria’™" Parasitjc infcection (‘l ,l?
bI?odstream through th; bite of a fema.le Anopheles mosqui- Malaria changes in haemalolomcwl . Sl 8
to”. There are four species of Plasmodium have been known influenced includi demi _ parameters likely to be
to cause infections in humansg such as P falciparum, p vivax, Sn8 endemic di
P. ovale, and p malariae. However, P knowlesi

iseases that can a

Fealth of peg le with varj i
as another beop tous clir

ffect the

. ' \ nical Manifestations. Espe-
cially in the tropical areag of the worlg Malaria is a major
-
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Study of Hematological Profile of Adults Presenting with Pancytopenia
in a Tertiary Care Hospital of Central India
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T

Background: Pancytopenia is defined as the simultaneous presence of anemia,

leukopenia, and thrombocytopenia. The present study was ul.ldertaken to explore
various causes and clinical manifestations of pancytopenia and' to correlate
them with severity of pancytopenia in adult patients of Malwa region of central
India. Materials anc Methods: The study was conducted in Departmer.\t' of
Pathology of our Institute with the help of clinical departments such as medicine,
surgery, oncology. and others. Two hundred and fifty-one admitted adult male
and female patients from October 2015 to March 2017 (18 months) presenting
with pancytopenia were included in the study. Tests for complete blood count,
peripheral smear. reti:ulocyte count, bleeding time, clotting time, bone marrow
aspiration, and trephire biopsy were done. Results: Among all the hematological
disorders (202/251) causing pancytopenia, the most common was megaloblastic
anemia (98/202, 48.51%) followed by dimorphic anemia (36/202, 17.8%) and

aplastic anemia (18/202, 8.9%). Least common causes included hemolytic
anemia (2/2

ABSTRAC

-l &

02) and disseminated intravascular coagulation (2/202), that is, 0.99%
each. Conclusion: Thus, a comprehensive, clinical, and hematological study of
patients with pancytopenia will usually help in identifying the underlying cause.
The early detection o” the underlying conditions would also help to enhance the

prognosis of patients ‘ith pancytopenia.
Received: 30-03-2018 . . . .
Accepted: 03-07-2018 KEYWORDS: Anemia, }ematological disorders, pancytopenia

INTRODUCTION

ancytopenia is an important clinicohematologica
Temity encountered in  day-to-day practice. The
incidence of different disorders causing pancytopeni
is variable according to geographical distribution anc
genetic variation.!" Physical findings and periphera
blood picture provide valuable information in the
workup of pancytopenic patients and help in planning,
investigations on bone marrow samples.™! Bone marrow
evaluation is an invaluable diagnostic procedure whicl
may confirm the cause of suspected cytopenia!*l I
not' diacnosed at an early stage, it can be fatal. The
underlyixg pathology determines the management anc
outcome of the patients. Thus, the present study wac
carried out to investigate for and to identify the causes
of pancytopenia, to find out the frequency of diﬁ‘?rerlr
causes. 1o determine the incidence of pancytopenia ir
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relation to gender and age, and to compare findings with
those of other similar studies from this part of the world.

MATERIALS AND METHODS
The present

study was conducted after approval
from the

institutional ethics committee. It was an
observational study that included 251 adult patients
presenting with pancytopenia in institute from October
2015 to March 2017. A thorough clinical history and
general examination findings were noted in all cases.
Two milliliters of blood sample was collected in K,
EDTA vials of all the study cases. Complete blood cell
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Evaluatioy fh(?logma' Diagnosis
<HOn of Three Staining Me

in Slit Skin g

of Leprosy: Comparative
thads for Acid Fast hacilli
Mears and Biopsy Spccimens

A Kamle', p Awasthi’, N Rawali® s Parikh’, P Jadha

Received : 22.02.2020 Accepted : 23.10 7020

Detection of acid fast bacilli (AFB

)inslit smears and histopatliological specimens is of paramount importance
iordi

arnosis and classification of leprosy. In this study the

results of conventional staining technique for AFB
has been compared with modifiec

rapid AFB and Fite Faraco stain in slit skin smears and punch biopsy
specimnens from clinically diagnosed cases of leprosy. Processed skin biopsies and slit skin smears of 42
patients attending outdoor clinic of a tertiary care centre were stained with three stains viz Fite Faraco,
modified Rapid AFB and conventional Zieh! Neelsen staining. According to clinical diagnosis the maximum
numbor of patients belonged to Bordetline Tuberculoid leprosy which correlated with histopathological
diagnosis of skin biopsy. Clinical and histopathological correlation was not observed in 14/42 cases -
histopatnological cetegorization of biopsies from these cases revealed Indeicrminate leprosy (9 cases).
Tube culoid Leprosy (2 cases), Borderline Lepromatous (1 case), Histoid Leprosy (1 case) and Mid- Borderline
Lepiasy (1 case). Maximum positivity for AFB was seen with Fite Faraco staining followed by modified Rapid
AFB hoth inihe biopsy specimens and slit skin smears. Fitc Faraco staini .z showed highest sensitivity in both
paucihzcillary and muitibacillary cases foliowed by modified rapid AFB an. r,om'enlional,l.\FB staining. Though
biop~y and slit skin s:nears have their individual diagnostic ade L 'ages'and “ljn'l'fr_J'ﬁOI:’ls, buopsy{ deserves to be
viev ¢ | as pold standard in case of difficulty in arriving at a confirined dlalgnosw Findings oftf?!f- study.n_eec? w
be vaolidaied inalarger number of leprosy cases at community fevel studies and correlated with classificatio
currently recommended by WHO and NLEP.

K srds - Granuloma, Slit Skin Smears, Acid Fasi Bacilli, | eprosy, Fite Faraco, Modificd AFB staining
\eymr JVQS ’

) each year and is among the 22 “global priority
Introduction tries” that contribute 95% of world numb

' of the National Leprosy countries” that contribute 95% of world numbers
Despite ‘ the efforts me (NLEP) strategies and of leprosy warranting a sustained effort to bring
Eradication Program ¢ that India continues to  the numbers down (Lockwood 2002, Gurung et al

fact remain . N o )

plans t:\ior £0% of new cases reported globally 2019, Srinivas et al 2002). Clinically, leprosy is
account
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Abstract

The novel coronaviruses causing severe acute respiratory syndrome (SARS) and coronavirus
disease 2019 (COVID-19) have been shown to utilize angiotensin-converting enzyme 2 (ACE2)
as the receptor for entry into the host cells. The involvement of the renin-angiotensin system
(RAS) in the evolution and pathogenesis of lung diseases has been implicated in recent years.
The two enzymes of RAS, angiotensin-converting enzyme (ACE) and ACE2, serve a contrasting
function. ACE helps in the formation of angiotensin II (AGII) from angiotensin I (AGI), and
ACE2 cleaves AGI and AGII into AG (1-9) and AG (1-7) respectively. The ACE-induced AGII has
vasoconstrictor and pro-inflammatory properties via AT1R, whereas ACE2 has been shown to
protect against lung injury. The less spoken about AGII receptor, angiotensin receptor type 2
(AT2R), has anti-inflammatory and anti-fibrotic effects in lung tissue and may be of
significance in light of the lung pathology presentation in COVID-19. A review of articles
searched in PubMed and peer-reviewed journals of importance was done using search terms
“ACE2,” “AT2,” “SARS,” and COVID-19.” Lung involvement in both SARS and COVID-19 has
been very severe and suggestive of severe inflammatory and immune reactions. Animal studies
have shown that ACE2 and AT2 receptors counter the pro-inflammatory and other effects
mediated by angiotensin II by their vasodilator, anti-inflammatory, anti-fibrotic, and anti-
proliferative effects. They have been shown to protect against and revert acute lung injuries.
The instrumental role of recombinant ACE2, AT2 receptor agonists, and AT1 receptor blockers
may be helpful in the treatment of COVID-19.
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Introduction And Background

The coronavirus 2019 (COVID-19) pandemic has affected over 3 million people and caused
more than 2 lac deaths in over 200 countries over a duration of four months. There is no
medicine or vaccine to date for treatment and symptomatic management is the present
treatment plan. Severe acute respiratory syndrome (SARS) and Middle East respiratory
syndrome (MERS) in the past and now COVID-19 are recurring epidemic threats to humans.
This review has been undertaken to search probable modes that can be explored to find a drug
treatment that can be used to treat COVID-19 or any similar illness involving mainly the
respiratory system. The relatively benign coronavirus causing the common cold has taken a
novel form, utilizing newer pathways to enter the host and causing severe disease in some
cases. The coronaviruses contain a single-stranded 5’ capped positive-stranded ribonucleic
acid (RNA) molecule that ranges from 26 to 32 kb. The viral membrane contains the membrane
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(M) glycoprotein, the spike (S) glycoprotein, the envelop (E) glycoprotein, and the nucleocapsid
(N) protein. A member of the renin-angiotensin system (RAS), the angiotensin-converting
enzyme 2 (ACE2) protein has been reported to be the entry-point receptor for severe acute
respiratory syndrome coronavirus (SARS-CoV) and novel SARS-CoV2 causing COVID-19. The
viral S protein interacts with the human ACE2, which is present as a transmembrane protein to
gain entry into the host [1-3].

The two enzymes of the renin-angiotensin system (RAS), angiotensin-converting enzyme (ACE)
and ACE2 serve contrasting functions. ACE converts angiotensin I (AGI) into angiotensin II
(AGII) and AGII has vasoconstrictor and pro-inflammatory properties via its typel receptor
(AT1R). ACE inhibitors, e.g. lisinopril, and AT1R inhibitors, commonly known as angiotensin
receptor blockers (ARB) like losartan, are very commonly used drugs for cardiovascular diseases
like hypertension and cardiac failure. The involvement of RAS in the evolution and
pathogenesis of lung diseases has received attention in recent years [4].

The histopathological reports of post-mortem studies of COVID-19 deaths show diffuse
alveolar damage, hyaline membrane deposition, fibrin exudates, and consolidation by
fibroblastic proliferation with the extracellular matrix and fibrin-forming clusters in air

spaces [5-6]. Post-mortem findings of SARS deaths showed features of diffuse alveolar damage
(DAD) with pronounced pulmonary edema and hyaline membrane formation. In some areas,
there was interstitial thickening, with mild to moderate fibrosis. [7-8] The ACE homolog ACE2,
which is the entry receptor for the virus, is expressed abundantly in type II alveolar cells and
may have been a base for the rapid expansion of SARS-CoV and a vicious circle of local alveolar
wall destruction, resulting in rapidly progressive severe diffuse alveolar damage [9].
Considering the post-mortem findings of the lung, the same may be true in COVID-19. As
opposed to ACE, soluble ACE 2 has been shown to protect against lung injury. The less spoken
about angiotensin II receptor type 2 (AT2R) has anti-inflammatory and anti-fibrotic effects in
lung tissue and may be of significance in light of the lung pathology presentation in COVID-19.
It is imperative to assess the role of ACE2 and AT2R as the natural but forgotten protectors of
the alveolar environment, along with ARBs, in severe acute lung disease by the novel
coronavirus.

Review
Angiotensin-converting enzyme (ACE) and its homolog (ACE2)

Angiotensin-converting enzyme (ACE) is a dipeptidyl carboxypeptidase expressed
predominantly in the lung capillary endothelium, and it converts the decapeptide angiotensin I
(AGI) to the octapeptide angiotensin IT (AGII). AGII has two main receptors, AT1R and AT2R.
Angiotensin II via its AT1R receptor causes vasoconstriction along with many other effects on
the kidneys and brain to regulate the body fluid volume and blood pressure. It also has pro-
inflammatory properties. A study suggested that the activation of the pulmonary RAS
influences the pathogenesis of acute lung injury, acute respiratory distress syndrome, and
SARS, as they are attenuated by blocking the renin-angiotensin pathway [10]. Thus, the
inhibition of the ACE/AGII/ATR1 axis may be beneficial in the setting of its enhanced activity.
Both ACE inhibitors and ARBs are used clinically to block the effects of AGII but the ARBs may
have a much greater potential to block the renin-angiotensin system than ACE inhibition
because an estimated 40% of AG II is formed via non-ACE pathways (e.g. chymase) in

humans [11-12].

In the year 2000, a new homolog of ACE was identified separately by two groups and was
named ACE2 [13-14]. ACE2 is a zinc metalloprotease with a 40% identity and a 61% similarity to
ACE [13]. ACE2 converts AGI to AG (1-9) and AGII to AG (1-7) by removing one amino acid from
each. ACE2 is not inhibited by classical ACE inhibitors like captopril, enalapril, and
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lisinopril [14]. Both the authors reported that ACE2 is expressed mainly in the heart, kidney,
and testis [13-14]. Later, in a study using immunolocalization of the ACE2 protein, it was found
that ACE2 is expressed in many tissues, including type I and type II alveolar pneumocytes,
nasal, oral and nasopharyngeal mucosa, enterocytes of the small intestine, endothelial cells
and smooth muscles of blood vessels of all the tissues studied, and weakly in bronchial
epithelial cells [9].

Role of ACE2 in virus entry and lung protection

Numerous animal studies have been conducted to study ACE2 after the discovery that SARS-
CoV used it as a portal for entry. These studies may be projected to COVID-19, as its virus also
gains entry through the same receptor. The picture in severe cases in both SARS and COVID-19
is that of acute respiratory distress. It was demonstrated in mice that ACE2 was required for the
effective replication of SARS-CoV in vivo as ACE2 knockout mice showed a very low quantity of
virus when they were infected with SARS-CoV [15]. On one hand, where ACE2 was proved to be
the entry receptor for novel CoV, on the other hand, ACE2 knockout mice showed very severe
acute lung injury in aspiration, endotoxin, and peritoneal sepsis-induced acute respiratory
distress syndrome (ARDS) models. Loss of ACE2 expression in mutant mice resulted in
enhanced vascular permeability, increased lung edema, neutrophil accumulation, and
worsened lung function [10]. Thus, ACE2 protects murine lungs from ARDS in ACE2 knockout
mice. This protective effect of ACE2 is probably by reducing AGII by breaking it to AG (1-7) [10].
Hence, there is a protective effect of ACE2 in acute lung injury with AGII being the probable
target. In another study on mice, downregulation of ACE2 expression by SARS-CoV infections
and its spike protein was reported. A study also reported that treatment with exogenous
recombinant ACE2 protein improved symptoms of acute lung injury in wild type mice as well as
ACE2 knockout mice [16]. Thus, ACE2 has a dual role, one, to support virus entry into the host
and, two, to protect against severe lung injury.

In relation to ACE2, the findings of studies comparing viruses NL63 and SARS-CoV are
intriguing. NL63 is another human coronavirus that uses the same ACE2 for entry as does
SARS-CoV but causes mild respiratory disease. Its interaction with ACE2 is weaker than the
SARS-CoV S protein interaction with ACE2. NL63-CoV and SARS-CoV have no structural
homology in the receptor-binding domain (RBD), yet the two viruses recognize common ACE2
regions [17]. Whether it is lower-affinity interaction with ACE-2 or the difference in ACE-2
signaling following SARS-CoV and NL63 S protein binding or it is the S protein itself that
accounts for the differential pathogenicity of human coronavirus NL63 and SARS-CoV remains
to be determined [17-18]. Recently, it has been demonstrated that the COVID-19 CoV binds
with ACE2 as avidly as SARS-CoV [19]. In a study comparing the two viruses, it was reported
that the SARS-CoV binds more efficiently to ACE2 than NL63 and correlates with ACE2
shedding [20]. But working ahead on these findings, with a revised experimental setup, another
study found that the ACE2 shedding with NL63 was robust and depended on the fold increase in
viral replication and occurred during the early phase of replication [21]. With these
observations, it appears that the severity of the disease depends on the efficiency of the binding
of the spike protein with ACE2, as both SARS-CoV and CoV2 have greater affinity than NL63.
Secondly, the shedding and downregulation of ACE2 expression does not seem to determine the
potential severity of lung disease but is associated with higher viral replication. A study in 2004
found that the soluble ACE2 ectodomain specifically blocked infection by SARS-CoV S-bearing
pseudotypes, and this finding may be a breakthrough for COVID-19 also [22]. Thus,
recombinant ACE2 may be beneficial in blocking virus entry and in reducing lung injury in
COVID-19 via some missing link. Thus the double-edged sword ACE2 must be explored to be
used appropriately for conquering COVID-19 by strategic administration through its considered
inclusion in the predefined and agreed-on treatment protocol of COVID-19.

Angiotensin Il receptor subtype (AT2R)
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AGII, the major effector peptide of the RAS, promotes vasoconstriction, proliferation,
inflammation, and fibrosis within the pulmonary vasculature and lung parenchyma via
stimulation of AT1 receptors. The use of losartan to block the AT1 receptor improved lung
injury in this mouse model. The aforementioned detrimental effects of AGII may be
counterbalanced by the activation of AT2 receptors [23].

AT?2R has not been given much attention after its discovery, as most of the functions of AGII
were operated via AT1R and the significance of AT1R in cardiovascular and renal pathologies
became well-known. The expression of AT2R in healthy adults is often low and is mainly
identified in the renal, cardiovascular, adrenal medulla, brain tissues, myometrium, and
ovaries [24-25] In contrast, in fetal tissues, AT2R is the dominant receptor subtype [26]. In the
adult, AT2Rs are re-expressed or upregulated under certain pathophysiological conditions, such
as mechanical injury or ischemia like myocardial infarction, vascular injury, brain ischemia,
and renal failure [24,27]. AT2R exerts vasodilator, anti-fibrotic, and anti-inflammatory effects
in a variety of disease models, as well as natriuretic and antihypertensive effects in renal
disease [28]. The AT2R-specific agonist may effectively dampen the pro-inflammatory and
aggressive behavior in rheumatoid synovitis [29]. Thus, AT2R has proven anti-inflammatory
effects in a variety of tissues. The activation of AT2R is thought to counter-regulate the
pathophysiological effects of angiotensin II (AGII) induced by AT1R [24].

AT?2R research gained momentum when the first nonpeptide AT2R agonist, compound 21 (C-
21) was introduced in 2004 [24]. A study investigated the effect of the AT2R agonist C-21 in the
bleomycin model of pulmonary fibrosis and reported the beneficial effects of C-21, which were
associated with decreased infiltration of macrophages in the lungs, reduced lung inflammation,
and diminished pulmonary collagen accumulation [30]. In the monocrotaline (MCT)-induced
pulmonary hypertension rat model, C-21 treatment reversed both interstitial and perivascular
fibrosis. Furthermore, a decrease in ACE2 messenger RNA (mRNA) levels was observed in MCT-
induced pulmonary hypertension animals, which was reversed by C-21 therapy with a two-fold
increase in ACE2 levels and a concomitant decrease in ACE expression [23]. The protective
effect of ACE2 has already been emphasized. Furthermore, C-21 treatment normalized the
AT1/AT2 receptor ratio to restore the lung RAS balance. C-21 treatment prevented, as well as
attenuated, the progression of lung fibrosis and the accompanying pulmonary hypertension.
Thus, in view of the above inferences, the acute inflammatory lung pathology being observed in
COVID-19 may be ameliorated by the AT2R agonist.

Conclusions

Three classes of drugs affecting RAS may be candidates to ameliorate the acute lung pathology
in COVID-19. With the possibility of AGII overexpression as the trigger in COVID-19 lung
pathology, its inhibition may be of benefit. Here, ARBs like losartan may be more beneficial
than ACE inhibitors for the fact that sufficient AGII is formed by ACE non-dependent
mechanisms. CoV2 uses ACE2 to gain entry into the host, and after gaining entry, it causes the
shedding and downregulation of ACE2 to sabotage its anti-inflammatory and protective effect.
This, along with the observation that the soluble ACE2 ectodomain specifically blocked
infection by SARS-CoV S-bearing pseudotypes, shows that the use of soluble recombinant ACE2
may be helpful in reducing lung injury in COVID-19. Our speculation is that AT2R may be re-
expressed in COVID-related lung injury and hence the use of AT2R agonists may also be
explored to elicit their anti-inflammatory and anti-fibrotic effects. Bacterial communicable
diseases were a menace and created havoc prior to the antibiotic era. However, during the last
few decades, public health focus has largely been on non-communicable diseases and related
lifestyle interventions. The sudden spurt of COVID-19 and its global spread demands
innovative approaches using forgotten enzymatic pathways, as suggested in this study, for
magnanimous improvements in the clinical outcome among the COVID-19 cases. The herein
suggested interventions with ACE2 and AT2 receptors agonist, along with ARBs, may be
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beneficial in improving the clinical outcome of COVID-19.
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Abstract

Objectives: To assess traffic vehicular load, levels of various air pollutants, their correlation at selected
traffic intersections of Bhopal city and to suggest suitable public health measures.

Methods: A transverse study was conducted by convenience sampling with equated distribution among
vehicular load-based large (Group1:G1: 10 TI), medium (Group2:G2: 5 TI), and small (Group3:G3: 5 TI)

traffic-intersections (TI) through a systematic stratified random selection of study sites to assess traffic
vehicle load index (VLI).

Results: VLI,G1 (cumulative mean: 16.31; day-time (DT): 19.03, DT range 11.68-51.49; night-time (NT):
13.59, NT range 11.7-18.0), VLI,G2 (cumulative mean: 0.965; DT:0.971, DT range 08.56-11.67; NT: 0.960, NT
range 07.54-11.39), and VLI,G3 (cumulative mean: 06.17; DT:06.08, DT range 04.12-06.86; NT: 06.27, NT
range 03.74-07.53). There is a significant intergroup difference of the mean (G1 vs G2: p=0.03); (G1 vs G3:
p=0.002); (G2 vs G3: p=0.003). The range of VLI is found to be wide within G1 (DT; 11.68-51.49; NT 11.7-
18.00) as compared to narrow range in G2 (DT; 8.56-11.67; NT7.54-11.39) and G3 (DT; 4.12-6.86; NT 3.74-
7.53).

Conclusion: High air pollution noted at TIs and associated exposure to unprotected commuters pose public-
health risks. It has long-term health consequences requiring focused multidisciplinary preventive
interventions.

Categories: Preventive Medicine, Public Health, Other
Keywords: air pollution, assessment, particulate matter, public health, traffic

Introduction

Air pollution has been posing long-term, medium-term, and short-term challenges since long to the public
health authorities thereby adversely affecting air quality indices [1]. PM10 standards for the ecologically

sensitive area as per National Ambient Air Quality Standards is 60 pg/m> for an annual time-weighted mean
of a minimum 104 measurements in a year at a particular site taken twice a week, 24 hourly at uniform

intervals. PM10 standards for 24 hours time-weighted mean is 100 pg/m3. There is a felt need to revise PM10
standards to ensure avoidance of air pollution through preventive interventions at multiple levels with a
special focus on maternal and child health [2].

Many studies have conducted air pollution indices in an indoor environment, but the studies related to the
outdoor environment are much needed [3-8]. In 2015, Government of India, together with IIT Kanpur
launched the National Air Quality Index. In 2019, India launched "The National Clean Air Programme" with a
tentative national target of 20-30% reduction in PM2.5 and PM10 concentrations by 2024, considering 2017
as the base year for comparison. It will be rolled out in 102 cities that are considered to have air quality
worse than the National Ambient Air Quality Standards. The present study will identify the traffic load wise
pollution indices and their interrelationship. Hence, this study shall enrich the understanding of the
vehicular pollution load in Central India as per the important pollution indicators.

We hypothesize that the analysis of various pollutants viz. (PM 2.5, TVOC, CO 5, HCHO, PM1.0, PM 5.0, PM

10, and submicron particles) influence outdoor air quality. These pollutants are a threat for enhanced health
risks especially for the vulnerable population including the elderly, children, and pregnant women.
Therefore, the purpose of this study is to assess traffic vehicular load, levels of various air pollutants, and
their correlation at selected TIs of Bhopal city and to suggest suitable public health measures. This study will
also provide recent most air pollution scenario in moderately populated Bhopal city for possible timely
preventive interventions.

Materials And Methods
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A transversal study was conducted at a Tertiary Health Care Centre, Bhopal, India from June to September,
2019 to assess traffic vehicular load, levels of various air pollutants and their correlation at selected TIs of
Bhopal city, and to suggest suitable public health measures.

Sample collection

The systematic stratified random selection of the TIs was conducted by convenience sampling with equated
distribution among load-based large (Group1-G1), medium (Group2-G2), and small (Group3-G3) TIs (total
20). Vehicle load index (VLI) was assessed using "vehicular indices calculation matrix datasets.” The vehicle
load was determined herein by the exclusive VLI developed in this study assuming the load of each two-
wheeler, three-wheeler, cars, medium vehicle, and the heavy vehicle being 1.0, 1.5, 2.0, 2.0, and 6.0,
respectively. The number of vehicles passing through each studied TIs was assessed lane wise as a mean of
three readings at day-time (DT) and night-time (NT) for three days inclusive of last day being the reading
date for all the air pollutants using calibrated Ambee Air Quality Monitor TM. The total number of TIs (n=20)
included in the study were distributed in high traffic areas (G1: n=10), medium traffic area (G2: n=05), and
low traffic area (G3: n=05). These included signaled (S) TIs (G1:07; G2:05; G3:01), semi-signaled (SS) TIs
(G1:01; G3:01), non-signaled (NS) TIs (G1:02; G3:03S) (Tables ! and 2).
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S.No.

9

10

G2: Total 05 Tls: Medium traffic areas

11

12

13

14

15

Tl sites (S/SS/NS) #

Arera colony (S)
Chetak bridge (S)
New market (S)
Shivaji nagar (S)
Anand nagar (NS)
Old city (NS)
Ambedkar Square (S)
Lalghati (S)

Piplani (SS)

Polytech (S)

Bus st. (S)
Karond (S)
Chowk (S)
Habibganj (S)

Railway station (S)

G3: Total 05 Tls: low traffic areas

16

17

18

19

20

TABLE 1: VLI in the DT and NT at Tls of groups G1, G2, G3 in Bhopal city during June-September,

Gandhi nagar (S)
Mandi (SS)
Narela (NS)
Ayodhya (NS)

Kasturba (NS)

2019 (n=20)

#(S)=signaled TI: (NS)=non-signaled TI: (SS)= semi-signaled TI.

TI: traffic intersection, VLI: vehicle load index, DT: daytime, NT: nighttime.

VLI

DT

51.49

19.76

18.83

16.94

15.53

15.01

14.52

14.24

12.34

11.68

11.67

09.98

09.29

09.07

08.56

06.86

06.83

06.55

06.07

04.12

NT

18.00

17.23

13.97

13.34

12.67

12.48

12.28

11.94

11.39

09.69

09.31

07.54

07.53

06.88

06.83

06.38

03.74

Tl site mean

34.74

18.49

13.26

12.14

11.69

11.53

10.04

09.54

08.155

08.05

07.19

06.85

06.69

06.22

03.93

Tl group mean

DT NT Overall mean
19.03 13.59 16.31
09.71 09.60 09.65
06.08 06.27 06.17
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VLI
Groups DT:NT Group
ratio mean
G1 1.40 16.31
G2 1.01 9.65
G3 0.96 6.17

TVOC

DT:NT
ratio

2.45

0.52

3.66

CO, HCHO PM10
Submicron particles (>0.25, >0.3, >0.5, >10)
Group DT:NT Group DT:NT Group DT:NT Group present at (no. of Tl/total TI)
mean ratio mean ratio mean ratio mean

0.73 1.30 1170.75 2.69 1.91 2.50 320.03 47/50
1.40 1.19 921.90 0.75 0.14 0.09 43.44  24/25

0.16 1.18 830.30 3.00 0.02 0.53 145.97 23/25

TABLE 2: Group-wise comparison of VLI with gaseous particles and particulate matter (n=20)

TI: traffic intersections, VLI: vehicle load index, TVOC: vehicle load index, DT: daytime, NT: nighttime.

Measurement of pollution parameters
Various pollutants PM2.5, TVOC, CO,, HCHO, PM1.0, PM5.0, PM10, particle size >0.3 pm, >1.0 ym, >2.5

um, >5.0 um, >10 um, temperature, dew point, humidity, ultraviolet, and visibility were recorded in DT and

NT at all selected TIs using calibrated Ambee Air Quality Monitor™ (Ambee Pvt., Ltd., Mumbai, IND).
Hence, the study variables included particulate matter: PM (PM 2.5, PM10, PM1, PM5); gaseous pollutants
(COy, HCHO, TVOC); submicron particles (>0.25 pm, >0.3 um, >0.5 pm, >10 pm). In addition to the above,

the meteorological conditions prevailing on the days of data collection included temperature, humidity,
dew, wind speed, air pressure, ultraviolet radiation, and visibility. The inclusion criteria for the study

were randomly selected ten large, five medium, and five small traffic transactions. The convenient sampling
was done twice a day for three consecutive days at each of the randomly selected sites. The list of these
categories was prepared based on the pilot study undertaken for the overall load of traffic transactions at ten
intersections of Bhopal distributed in all of its geographical zones. Those not listed in the randomly selected
list of traffic transactions were excluded from the study. The portable digital device used for assessing

various pollution parameters in the study was Ambee Air Quality Monitor ™.

Study sites

Twenty TIs were chosen in Bhopal city as per inclusion and exclusion criteria. Based on the traffic load,
these TIs were divided into large, medium, and small. Various atmospheric pollutants studied included PM

2.5, PM 10, HCHO, COy, etc., were monitored using Ambee Air Quality Monitor™. Vehicle at the

intersections was further divided into two-wheeler, three-wheeler, cars, heavy, and medium vehicles. Traffic
load at each lane of each of the TIs was calculated for three consecutive days with the last day being data
collection day for meteorological and air pollution parameters as well. The VLI was assessed as described
above. The study was carried out at DT from peak traffic hours of 10 AM to 12 PM and at night from 6 PM to 8
PM. Random quick interviews were also conducted among pollution under control (PUC) check service
provider, car service agencies, roadside tyre puncture repair shops, and traffic constables in each of these
categories (G1, G2, G3).

Statistical analysis

All data entered were analyzed using SPSS (Statistical Package for Social Science) Version 20 (IBM Corp,
Armonk, USA).

Results

Cumulative values of VLI

VLI,G1 (cumulative mean: 16.31; DT: 19.03, DT range 11.68-51.49; NT: 13.59, NT range 11.7-18.0), VLL,G2
(cumulative mean: 0.965; DT: 0.971, DT range 08.56-11.67; NT: 0.960, NT range 07.54-11.39), and VLI,G3
(cumulative mean: 06.17; DT: 06.08, DT range 04.12-06.86; NT: 06.27, NT range 03.74-07.53). The TI site
mean for G1 ranged 11.69-34.74, whereas the same for G2 and G3 were 8.05-11.53 and 03.93-07.19,
respectively (Table 7). There is significant intergroup difference of the mean (G1 vs G2: p=0.03); (G1 vs G3:
p=0.002); (G2 vs G3: p=0.003) (Table 3) The range of VLI is found to be wide within G1 (DT: 11.68-51.49; NT:
11.7-18.00) as compared to narrow range in G2 (DT: 8.56-11.67; NT: 7.54-11.39) and G3 (DT: 4.12-6.86; NT:
3.74-7.53).
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S. No. Description

1 VLI vs PM2.5

2 VLI vs PM10

3 PM2.5 vs PM10
4 PM1.0 vs PM10
5 PM1.0 vs PM2.5
6 PM10 vs TVOC
7 PM10 vs CO,

8 PM10 vs HCHO

Group

G1

G2

G3
G1+G2+G3
G1

G2

G3
G1+G2+G3
G1

G2

G3
G1+G2+G3
G1

G2

G3
G1+G2+G3
G1

G2

G3
G1+G2+G3
G1

G2

G3
G1+G2+G3
G1

G2

G3
G1+G2+G3
G1

G2

G3

G1+G2+G3

Spearman correlation (rs)
-0.46

-0.6

0.21

-0.43

0.12

0.79
-0.14
0.28
0.9
0.4
0.49
0.87
0.8
0.5
0.71
0.53
0.9
0.6
0.59
-0.04
0.1
-0.35
-0.25
0.21
0.1
0.1
0.33
0.5
-0.66
-0.22

0.05

p-value (two-tailed)
0.17
0.28
0.73
0.05
0.72
0.1
0.11
0.55
0.42
0.03
0.5
0.02
0.00
0.1
0.39
0.00
0.1
0.03
0.28
0.01
0.9
0.87
0.55
0.27
0.55
0.87
0.87
0.15

0.13

0.82

Significance

TABLE 3: Intragroup and intergroup Spearman’s correlation coefficient for the observed

noticeable values of importance (PM10, PM2.5, PM1, TVOC, CO2, HCHO, and VLI)

(-) = not significant; (+) = significant.

TVOC: total volatile organic compounds, PM: particulate matter, VLI: vehicle load index.
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No.

10

11

12

13

14

15

16

17

18

19

20

Tis

Arera colony
Chetak bridge
New market
Shivaji nagar
Anand nagar
Old city

Ambedkar
Square

Lalghati
Piplani
Polytech

Bus stand
Karond
Chowk
Habibganj
Railway station
Gandhi nagar
Mandi

Narela
Ayodhya

Kasturba

VLI

51.49

19.76

18.83

16.94

15.53

15.01

14.52

14.24

12.34

11.68

11.67

9.98

9.29

9.07

8.56

6.86

6.83

6.55

6.07

Measuring air pollution indices

The air pollution indices measured at DT and NT included gaseous particles (TVOC, CO,, HCHO) particulate

matter (PM1.0, PM2.5, PM5, PM10) and submicron particles (>0.3 um, >1.0 um, >2.5 pum, >5.0 gm, >10 pum)
at all 10, 05, and 05 TIs of G1, G2, and G3, respectively. The group-wise range of values for air pollution
indices are indicated for DT and NT pollution level (Tables 4 and 5).

PM PM >0.3 >1.0 >2.5 >5.0 >10
25 TvOoC CO HCHO 10 PM5.0 PM10 um um um um um
26.1 1.02 1121 167 31 382 2720 320 112 30 10 3
741 1.06 4043 015 377 815 83 710 198 19 6 2
135 017 1182 981 174 182 1617 189 56 18 7 5
2112 1.61 627 023 097 1.25 209 24 9 0 0 0
416 009 99 0.01 188 451 45 2720 540 175 56 28
048 009 737 001 032 041 042 115 1 0 0 0
43 1.61 1346 023 375 80.3 879 6568 854 244 72 36
633 016 568 0.02 125 37 31.7 4170 262 59 16 4
36.2 05 2047 0.07 16 36 353 2765 5512 144 51 19
30.8 408 578 058 108 256 289 2081 322 109 28 8
408 042 767 0.06 374 536 543 6023 505 59 15 0
261 042 2555 0.06 125 37.6 445 2207 497 209 61 38
213 134 714 04 009 133 066 542 15 10 0 1
0.11 253 946 036 014 038 04 38 4 2 0 0
274 022 648 0.03 16 219 215 2698 151 10 0 0
374 009 578 0.01 203 444 461 2970 599 111 17 1
225 03 1225 0.04 146 464 503 3026 727 337 126 54
323 009 727 0.01 154 359 377 2584 440 94 9 6
551 056 797 0.08 445 11 11.8 758 112 43 3 0
302 01 878 0.01 006 178 323 140 327 109 16 0

TABLE 4: Air pollution indices at DT (10 AM to 12 PM) during June-September, 2019 in Bhopal city
(n=20)

TI: traffic intersection, TVOC: total volatile organic compounds, VLI: vehicle load index.
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10
1
12
13
14
15
16
17
18
19

20

Tis

Chetak bridge
Anand nagar
Shivaji nagar
New market
Piplani
Lalghati

Ambedkar
square

Old city
Polytech
Arera colony
Karond

Bus stand
Habibganj
Chowk
Mandi
Gandhi nagar
Railway station
Ayodhya
Narela

Kasturba

VLI

18

17.28

13.97

13.34

12.67

12.48

12.3

12.28

11.94

11.39

101

9.69

7.54

7.53

6.88

6.83

6.38

3.74

PM PM PM PM >0.3 >1.0 >2.5 >5.0 >10
215 IEE [ 2 | RE 1.0 5.0 10 pm pm pm pm pum
8.75 0.86 1651 0.12 6.57 10.5 10.7 1350 120 26 4 0
32.4 035 977 0.05 17 40.4 429 2790 520 133 39 15
12.3 1.35 1176 0.19 9.81 17.4 182 1617 189 56 10 2
1.35 0.19 1176 9.81 17.4 18.2 1617 189 56 18 7 0
72.9 079 1186 0.11 33.3 74.2 87.9 6637 940 374 141 53
10.4 0.09 648 0.01 6.15 12.7 13.3 1080 165 37 11 9
4.5 0.07 578 0.01 9.1 13.87 14.02 187 32 1 0 0
37.2 0.04 865 0.02 3.71 5.1 0.33 108 1 0 0 0
2.96 0.09 568 0.01 0.74 1.24 1.25 200 12 0 0 0
23.1 0.43 1345 0.06 10.5 17.9 185 1712 181 24 3 2
39 0.07 638 0.01 8.84 20.2 43.7 1385 294 78 21 54
27.8 6.11 875 0.54 22,5 28.9 43 1345 321 35 8 4
14.3 0.42 1440 0.03 10.6 19.2 20.3 1990 212 58 10 2
19.38 241 738 0.21 0.11 1.03 1.01 57 1 14 10 0
28.9 0.27 1022 0.02 11.4 50.2 1151 642 449 126.4 42 12
28.3 0.05 607 0.01 30.2 247 58.7 1990 628 79 11 0
22.3 0.1 392  0.01 17 20 205 2440 134 11 1 0
121 0.1 732 0.01 7.9 8.9 7.2 1101 38 0 0 0
29.9 0.01 805 0.01 11.4 28.9 40.4 977 374 71 11 2
27.8 0.08 932 0.01 0.03 0.16 242 116 242 98 10 0

TABLE 5: Air pollution indices at NT (6 PM to 8 PM) during June-September, 2019 in Bhopal city

(n=20)

TI: traffic intersection, TVOC: total volatile organic compounds, VLI: vehicle load index.

Cumulative range values of gaseous particles, particulate matter, and
submicron particles

The cumulative range values of DT and NT were also assessed (Table 5). The noticeably high-value levels
among groups (G1, G2, G3) were found for the following parameters (as per observed TI/total TI: G1: TVOC -
7/10; CO4 - 8/10; HCHO - 6/10; PM10 - 2/10, and submicron particles at all sites for all sizes ranging >0.3 um
to >10 um except at 3/50 readings; G2: TVOC - 3/5; CO, - 4/5; HCHO - 3/5; PM10- 1/5, and submicron
particles at all sites for all sizes ranging >0.3 um to >10 um except at 1/25 readings; G3: CO, - 4/5; PM10

- 1/5 and submicron particles at all sites for all sizes ranging >0.3 pm to >10 pm except at 2/25 readings). It is
further observed from group-wise data that CO, level is found increased in all the groups almost at all sites
except 4/20, whereas TVOC and HCHO are not found increased in G3. TVOC and HCHO are found generally
raised in G1 and G2 with cumulative non-observance in 5/15 sites and 6/15 sites, respectively. The TIs with
the market area have essentially shown PM10 to be high irrespective of group categorization of the
concerned site (Table 6).
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Tis

Arera
colony

Chetak
bridge

New
market

Shivaji
nagar

Anand
nagar

Old city

Ambedkar
Square

Lalghati
Piplani

Polytech

VLI

31.5

18.85

16.08

15.4

141

13.6

13.4

13.3

125

11.8

PM
25

24.6

7.9

1.35

16.7

37

18.6

23.7

36.8

54.5

21.3

PM >5.0 >10
TVOC CO, HCHO PM 5.0 PM 10 PM2.5/PM10 >0.3 pm >1.0pym >2.5pm

1.0 pum pum
0.72 1233 8.38 24.2 28.05 1369.25 0.87 6 146.5 27 6.5 2.5
0.96 2847 0.13 5.17 9.325 9.5 0.84 1030 159 22.5 5 1
017 1179 9.81 17.4 18.2 1617 0.07 189 56 18 7 2.5
148 9015 0.21 5.39 9.325 10.14 1.79 820.5 99 28 5 1
0.22 986.5 0.03 17.9 42.75 43.95 0.86 2755 530 154 47.5 21.5
0.06 801 0.01 2.015 2.755 0.37 6.75 111.5 1 0 0 0
0.84 962 0.12 23.305 47.085 50.96 0.5 3377.5 443 122.5 36 18
0.12 608 0.01 9.325 24.85 22.50 1.48 2625 213.5 48 13.5 6.5
0.64 1616.5 0.09 24.65 55.1 61.60 0.98 4701 3226 259 96 36
2.08 573 0.295 5.77 13.42 15.07 1.58 1140.5 167 54.5 14 4

Group mean: G1: [(TVOC:0.73); (COy: 1170.75); (HCHO:1.91); (PM10:320.03)]

Bus stand
Karond
Chowk
Habibganj

Railway
street

10.8

10.6

18.3

18.32

7.7

34.3

32.5

20.3

7.2

24.8

3.26

0.24

1.87

1.47

0.16

821 0.30 29.95 41.25 48.65 0.83 3684 413 47 115 2
1596.5 0.03 10.67 28.9 4410 1.12 1796 395.5 143.5 4 46
726 0.15 0.1 1.18 0.83 17.2 55.6 13 12 5 0.5
946 0.19 5.37 9.79 10.35 0.73 1014 108 30 5 1
520 0.02 16.5 20.95 113.25 1.18 2569 142.5 10.5 0.5 0

Group mean: G2: [(TVOC: 1.40); (CO,: 921.90); (HCHO: 0.14); (PM10:43.44)]

Gandhi
nagar

Mandi
Narela
Ayodhya

Kasturba

71

6.4

6.4

3.9

32.8

25.7

311

8.8

29

0.07

0.28

0.05

0.33

0.09

592.5 0.01 25.25 145.7 52.40 0.22 2480 613.5 95 14 0.5
1123.5 0.03 13 48.3 600.65 0.53 1834 588 231.7 84 33
766 0.01 82.7 32.4 39.05 1.04 1780.5 407 82.5 10 4
764.5 0.04 6.175 9.95 9.50 1.13 9295 75 215 1.5 0
905 0.01 0.045 8.98 28.25 3.22 128 284.5 103.5 13 0

Group mean: G3: [(TVOC: 0.16); (CO,: 830.30); (HCHO: 0.02); (PM10:145.97%)]

Cumulative mean of all Tis: (G1+G2+G3): [(TVOC:0.75); (CO,: 1023.42); (HCHO: 0.99); (PM10: 207.37)]

TABLE 6: Cumulative values of DT and NT gaseous particles, particulate matter, and submicron
particles against observed vehicular load as assessed by VLI in Bhopal city during June-

September, 2019 (n=20)

TI: traffic intersection, TVOC: total volatile organic compounds, VLI: vehicle load index.

TVOC (cumulative 0.75; range 0.05-3.26; G1: 0.73; G2: 1.40; G3: 0.16); CO 5 (cumulative 1023.42; range 520-

2847; G1: 1170.75; G2: 921.90; G3: 830.30); HCHO (cumulative 0.99; range 0.01-9.81; G1: 1.91; G2: 0.14; G3:
0.02); PM10 (cumulative 207.37; range 0.37-1617; G1: 320.03; G2: 43.44; G3: 145.97; Table 6). However,
PM2.5 was acceptable in most groups. Particle size >0.3 um, >1.0 um, >2.5 pm, >5.0 um, and >10 pum were
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TI
groups

G1

G2

G3

Sample size
(n=20)

10

05

05

high. The 95% confidence interval of individual sample mean G1 (12.1016-20.5184), G2 (7.8580-11.442), G3
(4.5519-7.7880) is also depictive of calculated significant p-value (0.001365). The 95% confidence interval
assuming equal variance for G1 (13.17-19.44), G2 (4.20-15.09), G3 (0.72-11.61) has F-statistics of value
9.9695 (Table 7). The significance of inter group difference of the mean is observed as: (G1 vs G2: p=0.03);
(G1 vs G3: p=0.002); (G2 vs G3: p=0.003) (Table 3).

Mean + 95% CI of the individual sample 95% CI assuming equal F-
SE i L p-value
SD mean variance statistics
16.31 +
02.11 12.10 - 20.51 13.17 -19.44
5.88
09.65 +
144 00.64 07.85-11.44 4.20 - 15.09 9.9695 0.001365
06.17 +
1.30 00.58 04.55-7.78 0.72 - 11.61

TABLE 7: ANOVA of VLI for comparison within and among the groups (n=20)

ANOVA: analysis of variance, Cl: confidence interval, VLI: vehicle load index, SE: standard error.

Intragroup correlation

The intragroup Spearman’s rank correlation coefficient is found to be significant in some groups (PM2.5 vs
PM10: (G2: 0.03)]; PM1.0 vs PM2.5: (G2: 0.03)]. The intergroup Spearman’s rank correlation coefficient was
found significant for cumulated group TIs among some sites [VLI vs PM2.5 (rs= -0.43; p=0.05); PM2.5 vs
PM10 (rs= 0.49; p=0.02); PM1.0 vs PM10 (rs=0.71; p=0.00); PM1.0 vs PM2.5 (rs=0.59; p=0.01). The intergroup
Spearman’s rank correlation coefficient for cumulated group TIs among remaining sites was found non-
significant for groups namely VLI vs PM10, PM10 vs TVOC, PM10 vs CO5 and PM10 vs HCHO (Table 3).

Discussion

Our study observed range of site mean for G3 (3.93-7.19), G2 (8.05-11.53), G1 (11.69-34.74) are consecutively
ascending in nature similar to the observed DT (G3-6.08, G2-9.71, G1-19.03), night time (G3-6.27, G2 -9.60,
G1-13.59), and overall group mean (G3-6.17, G2-9.65, G1-16.31) (Table /). Similarly, a Madurai-based study
17 [9] has specifically underlined the importance of PM10 for vehicle-related pollution. The present study
has also found highly increased PM10 in some of the TIs of G1, G2, and G3 groups [(G1/1: PM10, 1369.25);
(G2/5: PM10, 113.25), and (G3/2: PM10, 600.65); Table 6]. While this study assessed VLI also as an indicator
of traffic intersection-wise pollution (Tables I, 2, and 7). Similarly, another study [10] conducted during
February-March 2012 at Bhopal assessed PM10 and PM2.5 beyond permissible limits but SO, and NO, were

within prescribed limits (AQI 105.54, February; AQI 105.89, March). However, the VLI was not assessed
therein. The present study has been conducted at different locations of the city. However, the seasonal
variation, large scales gatherings, and the annual increase in vehicular pollution due to the use of old
vehicles may be limitations of the study.

The range of mean difference for PM10 was 7.2-12.7 pg/m>, whereas the mean difference for PM2.5 was 7.9

ug/m3 in a study conducted by the Department of Air Quality at The Netherlands [11] indicating 1.3 times
higher concentration than the background levels. This study observed group mean for PM10 in descending
order among G1, G2, G3 (PM10: (G1: 319.87; G2: 138.00; G3: 51.37) and DT:NT for PM10 for the same order is
noted as 2.50, 0.09, and 0.53 (Table 2). It hence shows that, despite the rainy season during the present

study, the indicators of air pollution in the city of Bhopal are high as evidenced by high TVOC, CO,, HCHO,

and PM10 levels of cumulative datasets (Table 6), DT (Table 4), and NT (Table 5) for gaseous particles,
particulate matter, and submicron particles assessed during June-September, 2019.

PM10 concentration was found to be raised due to local vehicular traffic in Finland in a study conducted by
the Finnish Meteorological Institute [12], whereas PM2.5 concentration was assessed to be high at highways-
based transport regions. The present study similarly infers that the increasing traffic load across traffic
intersections in the city with expanding developmental initiatives under Capital Development Projects and
other private developers shall pose further threats of higher air pollution levels in the years to come with
seasonal variations challenging the public health scenario.

Seasonal trends of summer, autumn, winter were assessed in the Republic of Korea [13] by Korea Railroad

Research Institute and found significantly high values of pollution indices viz. PM10 (42.5-108.4 ug/mz),
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PM2.5 (61.1-64.0 pg/m>), PM2.5/PM10(0.60), PM1.0(50.9- 52.2 pg/mS), PM1/PM2.5 (0.79-0.85), and CO,
(686.9-701.5 ppm). These findings are in resonance with the findings of the present study. A study in Seoul
Metropolitan Subway Stations at Han Yang University, Seoul [14] similarly found PM10 and PM2.5 to be

higher than permissible levels of 150 pg/m3 and 35 pg/m3, respectively, which were significantly higher than
those at ground level (p<0.05). These Korean studies highlight the need to generate evidence of air pollution
by on-road vehicles and related adverse consequences on human health across the spectrum of demographic
profiles. The University of Porto, Portugal [9] collected data of DT and NT for PM10, PM2.5, and PM1.0 and
found these to be on a higher level with PM10 (DT mean 125+73 ug/ms; NT mean 110+71 pg/ms), PM2.5 (DT
mean 115+68 pg/m>; NT mean 108+70 pg/m3), and PM1.0 (DT mean 114+68 pg/m?>; NT mean 107+69 ug/m°).
Seasonal trends of summer, autumn, winter were assessed in the Republic of Korea [7] by Korea Railroad
Research Institute and found significantly high values of pollution indices, viz., PM10 (42.5-108.4 pg/m°),
PM2.5 (61.1-64.0 ug/m>), PM2.5/PM10 (0.60), PM1.0 (50.9- 52.2 ug/m3), PM1/PM2.5 (0.79-0.85), and CO 4
(686.9-701.5 ppm). These findings are in resonance with the findings of the present study. These Korean
studies highlight the need to generate evidence of air pollution by on-road vehicles and related adverse
consequences on human health across the spectrum of demographic profiles. The University of Porto,
Portugal [15] collected data of DT and NT for PM10, PM2.5, and PM1.0 and found these to be on a higher
level with PM10 (DT mean 125+73 pg/m>; NT mean 110+71 ug/m3), PM2.5 (DT mean 115+68 pg/m>; NT
mean 108+70 ug/m>), and PM1.0 (DT mean 114+68 yg/m>; NT mean 107+69 ug/m5).

A study conducted at Central Road Research Institute, New Delhi [16] identified PM, VOC, and gas chemicals
to be hazardous air pollutants in indoor and outdoor sources. As per sampling done by Grimm Dust Monitor
and VOC Monitor at sampling time between 9:30 am and 5:00 pm while noting even the corridor air
pollutants level to be alarming in office buildings (PM10: 83.4+44.7 ug/m>® PM2.5 65.0+37.3 ug/m3, PM1.0
57.8+29.9 pg/m>) and VOCs (64.4+21.6 ppm). PM10 concentrations at schools located in city center,
residential, and rural area with three classrooms in each (total nine measurement sites) observed PM10
during occupancy to be as (a) school 1: [site 1: (PM10 81.0+11.7 pg/md); site 2: PM10 104+63.5 pg/m); site 3:
PM10 70.1+25.2 ug/rnz)]; (b) school 2: [site 1: (PM10 97.0+15.9 pg/ms); site 2: PM10 362+83.7 pg/mz); site 3:
PM10 177.1+75.0 ug/m>)]; (c) school 3: [site 1: (PM10 68.0+19.6 ug/m?); site 2: PM10 73.7+13.8 ug/m>); site
3: PM10 62.2+8.93 ug/ms)] were observed in a study [17]. A study conducted at Indian Institute of
Technology, Kharagpur in association with West Bengal Pollution Control Board [18] assessed PM10 and
PM2.5 at three sites in Kolkata and observed similar findings [PM2.5 site 1: (96.31-355.19 ug/ms); site 2:
(116.29-363.63 g/m>); site 3: (99.14-263.0 pg/m3) PM10 site 1: (140.5-471.7 ug/m>); site 2: (216.21-637.7
ug/m3); site 3: (185.42-487.07 pg/m°)].

A study of PM1.0, PM2.5, and PM10 was conducted by Clean Air Commission of Vienna, Austria [19] at three
urban [site 1: (PM1.0: 14.9+7.7; PM2.5 18.6+10.7; PM10 26.5+13.3); site 2: (PM1.0: 14.7 +8.5; PM2.5 18.8
+12.0; PM10 29.9+19.0; site 3: (PM1.0: 17.5+10.2; PM2.5 21.1+12.9; PM10 31.0+17.0], and one rural site 1:
(PM1.0: 12.4+6.1; PM2.5 15.0+8.6; PM10 21.1+10.5) with observation of no seasonal influence at rural site.
The present study focused on urban sites during one season only but higher levels of pollution were seen in
traffic intersections under the classified categories (Tables 4 and 5). Contrastingly, the study of two Beijing
sites, namely Chegongzhuang and Tsinghua, were assessed [20] for PM2.5 and found ranging between 37
and 357 ug/m3 and found PM2.5 to be highest in winter and lowest in summer. It is observed in an
Australian study [21] that the concentration of particulate matter proportionately decreases for PM2.5 with
increasing distance from road reaching to 40% of that level at 150 m distance.

A review report by Central Pollution Control Board, CPCB [22] has noted an average annual exposure level;
of PM2.5 to be 34.39, 43.44, and 47 in the years 2000, 2005, 2010, 2011, and 2013, respectively. The present
study has noticed PM2.5 vs PM10 (G2: p=0.03), PM1.0 vs PM2.5 (G2: p=0.03), and VLIs PM2.5 (G1+G2+G3:
p=0.05).

In the present study, the ratio of DT and NT value assessments for VLI, TVOC, CO 5, HCHO, and PM10 shows

higher proportion in DT for select values as per inter group variability [VLI (G1: 1.4; G2: 1.01); TVOC
(G1:2.45; G3:3.66); COy (G1: 1.3; G2:1.19; G3:1.18); HCHO (G1: 2.69; G3: 03.00); PM10 (G1: 2.5); Table Z].

A study conducted in Italy [23] observed PM10 and PM2.5 at six sites of a town to be in the range of 41.5-89.5

ug/m3 and 34.0-62.5 ug/m3 from the Advanced Research Project Agencies (ARPA) database. The present
study results (Table 3) similarly show the same as Spearman’s correlation coefficient for VLI vs PM2.5
(p=0.05), PM2.5 vs PM10 (p=0.02), PM1.0 vs PM10 (p=0.00), and PM1.0 vs PM2.5 (p=0.01) like the seasonal
trends of particulate matter from heterogeneous traffic near urban roads assessed at IIT Madras [24] to be
higher especially for PM10 concentration as per stated norms of World Health Organization (50 pg/mz) and
Indian National Ambient Air Quality Standard (NAAQS; 100 pg/m>; 2010). The Spearman correlation
coefficient (PM10 vs PM2.5; 0.75; PM2.5 vs PM1.0; 0.92, PM2.5-10 vs PM1.0:0.11) was also assessed in a
study by National Public Health Institute, Finland [25]. PM2.5 was also found raised as compared to the
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World Health Organization (25 ug/mS) and Indian NAAQS (60 ug/m3) during three fourth of the time. The
post-monsoon season (PM10:189, PM2.5:84, PM1.0:66 pg/m>, winter season (PM10:1135, PM2.5:73, PM1.59
ug/mz, summer season (PM10:102, PM2.5:50, PM1.34 ug/m3). A Netherland-based study [26] concluded

black smoke and NO, concentration to higher near motorways. A study conducted at the University of Dhaka

[3] observed mean PM1.0, PM2.5, and PM10 concentration to be 46.1+13.4, 76.0+16.2, 203.9+44.8 ug/m 3,
whereas NO; and TVOC were 0.076+0.007 ppm and 90.0+46.0 ppm in even indoor environment.

A sampling at six locations was conducted for Air Quality Indexing in Bangalore city [27] with AQI ranging
42.64-140.52 (unhealthy for the sensitive group), while noting the parameters like temperature, relative
humidity, wind speed, and rainfall. In the present study, the ratio of DT and NT value assessments for VLI,
TVOC, CO,, HCHO, and PM10 shows a higher proportion in DT for select values as per intergroup variability
[VLI (G1: 1.4; G2: 1.01); TVOC (G1: 2.45; G3: 3.66); CO4 (G1: 1.3; G2: 1.19; G3: 1.18); HCHO (G1: 2.69; G3:
03.00); PM10 (G1: 2.5); Table 2].

Another study conducted by Southern California Particle Center and Supersite of Centre for Occupational
and Environmental Health, Los Angeles [28] measured temperature (Celsius) [summer: 30.3+3.7; winter
23.2+4.0], relative humidity (%) [summer: 66.4+14.8; winter 43.1+21.4], wind speed (m/s) [summer:
1.36+0.66; winter 1.27+0.67], traffic density at 405 freeway (vehicles/min) [summer:231 +30; winter 236+27],
traffic density at 710 freeway (vehicles/min) [summer: 203+12; winter 200+11]. The environmental
conditions in the present study noted temperature, dew point, humidity wind pressure, wind speed, UV
radiation and visibility also with predominantly high humidity (DT: 81.53%, NT: 86.30%), and low visibility
(DT: 5.5 unit; NT: 4.85 units; Table 8).

Particulars Temperature (Celsius) Dew point  Humidity (%) Wind pressure (Mb) Wind speed (Km/H) UV  Visibility (units)
DT 26.75 24.35 81.35 1003 19.7 Low 5.50

NT 25 24.2 86.3 1004 14.2 Low 4.85

TABLE 8: Mean of various environmental parameters during DT and NT at included Tls under the
study (n=20)

DT: daytime, NT: nighttime, TI: traffic intersections.

Conclusions

The present study developed a new index namely VLI, which shall be more realistic to be adopted in the
future for assessment of vehicular traffic concentration. The assessed increased levels of PM10, TVOC, CO5,

and HCHO at all TIs under study including high, medium, and low traffic areas indicate moderate to severe
public health threats to the resident community, commuters, nearby schools, and other people-centric
facilities. These may lead to cough, asthma, bronchitis, stroke, and premature death among the exposed
population as per their demographic and epidemiological profile. The presence of submicron particles (>0.25
pm, >0.3 pm, >0.5 pm, >10 pm) in almost all sites of traffic intersections in DT and NT indicates public
health threats due to deposition of these particles into alveoli leading to irreversible pulmonary damage.
Hence, there is a felt need for comprehensive strategic pollution prevention and control policy-based
initiatives for primary prevention-based public health interventions in varied geological settings, especially
in developing nations.
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Most of the cancer cells require high quantity of arginine for sustaining their fast-metabolic rates. Limiting supply of
arginine to cancer cells using arginase may prove to be of great therapeutic value. The arginase produced by a micro
organism isolated from soil has been used in industrial production of ornithine, however its use in anticancer activities is
scarcely studied. This study optimized soybean meal supplemented basal media for Arginase production. Arginase was
purified using ammonium sulphate precipitation, sephadex G-100 column chromatography and DEAE chromatography
achieving 79.2% purification fold and 24.26% yield. 1t had 23 KD molecular weight as determined using Native PAGE and
was active at considerably wide pH range of 6-10 and temperature 30-50°C. Whereas the maximum arginase activity was
noticed with Mn2* ions followed by polyvinyl pyrrolidine (PVP) at 70 mM substrate concentration, the maximum inhibition
of activity was caused by CuC. Streptomyces plicatus KAR 73 produced arginase on mouse mammary cell line (CID 9) was
not inhibited by the arginase upto 6.5 U/mL. Significant (p< 0.001) inhibition in Mouse mammary tumor (C1271) cell lines
was observed with ICsy 5.2 U/mL. The ornithine has been produced earlier with Mycoplasma and Clostridium by other
researchers but production of native arginase from Streptomyces specifically for anticancer activities has not yet been
reported. The present study infers that Arginase produced from native Streptomyces has shown promising results thereby

enabling feasibility assessment towards cost effective industrial production of arginase.

Keywords: Anticancer, Apoptosis, Arginase, Cytotoxicity, Mammary tumor

Introduction

Cancer, with its high morbidity and mortality,
poses serious threat to the sustenance and quality of
life. Hence, vigorous, coordinated and evidence-based
efforts are needed to prevent and treat carcinomas. It
is noticeable that normal cells die during various
developmental and stress processes. Since, apoptotic
processes remain inactive in cancer cells, effective
strategies are required to counter tumor propagation.’
Normal adult cells synthesize adequate levels of
arginine to maintain cellular metabolic functions.? It
becomes conditionally indispensable during tissue
injury, metabolic disorders and disease conditions
demanding increased supply of arginine from
neighbouring tissues or through diet. Rapidly growing
tumor and cancer cells require a nutrient-rich
environment to maintain their growth. Arginine serves
as an intermediate in the urea cycle as well as a
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E-mail: richal98@gmail.com

precursor for protein, polyamine, creatine and nitric
oxide. Therefore, restricting access to arginine by
arginase may cause death of malignant cells resulting
in defective cell cycle check-point control.®> Normal
healthy cells, by contrast, become inactive and remain
viable under arginine starvation, displaying full
recovery upon return to arginine rich conditions.’
Some arginine hydrolysing enzymes including
mycoplasma derived arginine deiminase and human
recombinant arginase have been developed for
therapeutic purposes.”

Arginases (EC 3.5.3.1), also known as arginine
amidinase, L-arginase, canavanase and arginine
transamidinase, are manganese containing enzymes
converting arginine into ornithine and urea. Apart
from mammalian tissues, these have also been
isolated and characterized from worms, molluscs,
fishes, bacteria, fungi, yeast, actinomycetes, algae and
plants. Among microorganisms actinomycetes,
Entamoeba histolyticae, Plasmodium falciparum,
Bacillus  anthracis, Rummeliibacillus  pycnus,
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Agaricus bisporus, Enterococcus faecalis, Evernia
prunastri, Xanthoria parietina, Peltigera canina,
Fasciola gigantica and Squalus acanthias are reported
to produce arginase that differ widely in their
molecular structure.”” Use of native arginine
deiminase (ADI) for therapeutic purposes has also
shown antigenicity.® The pegylated form of ADI has
shown its strong anticancer activities against HCC
and malignant melanoma.®'® However, unfavorable
effects under in vivo conditions remain to be
thoroughly explored before clinical application of
such conjugated enzyme system.™

Precise role of arginine in cancer may include
influence tumour initiation, promotion, progression,
apoptosis, tumour-cell adhesion, angiogenesis,
differentiation, and immunosuppression.””  The
efficiency, effectiveness and applicability of native L-
arginase produced by Streptomyces plicatus KAR73
as anti-neoplastic agent are illustrated in this paper. In
addition, economic feasibility for production of
microbial therapeutic enzymes may be accentuated
using Streptomyces plicatus KAR73. Hence, the
objective of this study included production,
characterization ~ and  anticarcinogenic-potential
assessment of native arginase derived from
Streptomyces plicatus KAR73.

Materials and Methods
Chemicals and Reagents

The chemicals and reagents were procured from
Himedia Laboratoties Pvt Ltd, Mumbai, India;
Thermo Fisher Scientific India Pvt Ltd, Mumbai,
India and used as per manufacturer’s instructions.
Streptomyces plicatus KAR73, an isolate of
cultivated field soil of district Bhopal, Madhya
Pradesh, India (identified using 16S RNA and
biochemical test reported elsewhere) was maintained
on International Streptomyces Protocol medium-2
(ISP-2). The broad range mol wt marker of 29 KDa,
45 KDa, 66 KDa, 97 KDa, 116 KDa and 200 KDa
mol wt were obtained from Sigma Chemical
Company. Mouse mammary tumor cell line C-1271
was obtained from Cell line Repository, National
Centre for Cell Sciences, Pune, India. The generally
used media, buffers and reagents were obtained from
HiMedia Pvt. Ltd.

Microorganism

The actinomycetes Streptomyces plicatus KAR73
used in the study was islaoted from cultivated field
soil of karond area of Bhopal, soil characteristics

include black colour with pH 7.8, the strain was
selected for further studies after primary screening of
231 strains of Actinomycetes for production of
arginase enzyme.*

Production of Arginase

Production of L-arginase by Streptomyces plicatus
KAR73 was done on pre-optimised media containing
(9/L) Glucose, 10.0; K,HPO, 0.40; MgSQO,.7H,0,
0.05; NaCl, 0.01; FeSO,.7H,0O, 0.01 supplemented
with L-arginine 0.1 (w/v%). Inoculum density
equivalent to 0.500 Optical density (2 x 10° Colony
forming units/mL) was added to the medium in a ratio
of 5:95 (v/v). The variation in pH of medium and
incubation temperature was done to assess optimum
condition for production of arginase under shake
conditions (150 rpm) for a period of eight days. A set
of flasks were terminated after every 24 h and whole
culture broth was centrifuged at 3,000 x g for 10 min
at 4°C. Arginase activity and protein content were
measured in supernatant, while pellet was used to
measure growth. Growth (biomass) was quantified in
terms of dry weight of biomass after overnight drying
at 100°C. All the experiments were conducted in
triple sets throughout this study.

Assay for Arginase Activity and Protein Quantification

Arginase activity was measured by the modified
method of Roman and Ruy’s Roman.** Reaction mixture
contained 20 mM Tris HCI buffer (pH 8.0),
2 mM MnCl, 100 mM arginine (pH 7.5) and enzyme
sample in total volume of 2 mL and incubated at
37 °C for 1 h and stopped by adding ice cold
trichioroacetic acid 10% (w/v) followed by
centrifugation at 10,000 x g for 10 min at 4°C. Blank
was processed in similar manner except that addition of
ice cold trichioroacetic acid 10% (w/v) was done prior to
addition of enzyme sample. Amount of L-ornithine
present in supernatant obtained from above was
measured using HPLC Yu."® The analysis of ornithine
level was performed after filtering the supernatant
through 0.45 pum PVDF filter, followed by derivatizing
with 6-aminoquioly-N-hydroxy—succinimidyl carbonate.
The derivatives were separated with a Nova-PakC 18
column. Content of Ornithine was calculated by
referring to the standard curve. One unit of enzyme was
defined herein as the amount of arginase that produces 1
pmol of omithine per minute at 37°C. The protein
content was also determined in enzyme samples
according to the method of Bradford Bradford™ using
Bovine Serum Albumin (Himedia, India).
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Purification of Arginase
Ammonium Sulphate Precipitation

Purification of arginase from cell free culture broth
was carried out in sequential ascending manner. Cell
free culture broth was filtered twice with 0.22 pum
millipore filters. The resultant broth was saturated
with solid ammonium sulphate with continuous
stirring at 4°C. Salt addition was done in an aliquot of
1gm per 100 ml broth until complete dissolution of
salt. The saturated solution was centrifuged at
10000 x g for 15 min at 4°C. The pellet containing
enzyme was dissolved in minimum amount of 10 mM
Tris-HCL buffer (pH 7.5) containing 0.5 mM MnCl,,
0.5 pM arginine and 5% glycerol, stored at —80°C.
The precipitate was dialysed thrice using dialysis
membrane overnight at 4°C against 0.1 mM Tris-HCL
buffer (pH 7.5).

Sephadex G-100 Chromatography

Arginase was purified using Sephadex G-100 (2 x
50 cm) column equiliberated with 20 mM HEPES and
0.5 mM MnCl,. Washing of column was done twice.
Dialysed, concentrated protein mixture was applied to
column and eluted with same buffer with a flow rate
of 1.0 ml per minute.

DEAE Cellulose Chromatography

Active fractions obtained from above were pooled
and applied on DEAE-cellulose column (2 x 10 cm)
equilibrated with 10 mM Tris-HCL buffer (pH 7.5)
containing 10% glycerol. The column was washed
twice with buffer and enzyme elution was done using
a linear gradient of sodium chloride (0.1-0.5 M)
prepared in 10 mM Tris-HCL buffer (pH 7.5). The
elute was then dialysed using dialysis membrane at
4°C against 0.01 mM Tris-HCL buffer (pH 7.5). The
excess buffer from dialysate was removed by keeping
the dialysis membrane containing sample in sucrose
bed for 24 h at 4°C.

Polyacrylamide Gel Electrophoresis

Molecular weight was determined on 12% (w/v)
SDS gel electrophoresis.'” The purified enzyme was
treated with loading dye containing SDS 1% (w/v)
and B-mercaptoethanol and boiled for 2-3 min at
100°C and loaded in wells. Sample staking was done
at 4% gel. Resolution was carried out at 110 V. The
mol wt was determined using broad range mol wt
marker (Sigma Chemical Co.) of 29 KDa — 200 KDa
mol wt. The gel was carefully removed after
electrophoresis and stained with 0.25% (w/v)
Coomassie brilliant blue (R-250) dissolved in 50%

(w/v) methanol and 10% (w/v) acetic acid followed
by destaining with 10% (w/v) acetic acid.
Zymography of purified arginase was also performed
with native PAGE.

Characterisation of Arginase Activity

Purified arginase was appropriately diluted before
characterization studies. The characterization was
performed in sequential manner and the optimum
conditions of previous experiment were used for
successive characterization studies. Buffers systems
used for determining pH dependence of arginase
activity were 0.01 M acetate buffer (pH 5), 0.01 M
phosphate buffer (pH 6-7), 0.01 M Tris HCI buffer
(pH 8-9) and 0.01 M borate buffer (pH 10). Effect of
temperature on the arginase activity was studied at
20—-50°C. Effect of substrate concentration (10-100
mM) on arginase activity was studied at optimum
temperature and pH elucidated from above
experiment. Activity of arginase in presence of
inhibitors 10 mM SDS, 10 mM EDTA, 10 mM
PMSF, 10 mM DMSO, 10 mM DTT, 20% (v/v)
Triton X-100 and 20% (v/v) Tween-20 was carried
out at herein identified optimum pH and temperature.
In addition, the effect of metal ions (Ca*", Mg**, Mn?",
Cu®*, Fe**) on enzymatic activity was also
determined.

Study of Effect of Purified Arginase on Mouse Mammary
Tumor (C-1271) Cell Lines

Preparation of Cell Lines for Cell Cytotoxicity Assay

Mouse mammary tumor cell line C-1271 was
obtained from National Centre for Cell Sciences,
Pune, India. These were cultured in complete growth
medium Dulbecco’s Modified Eagle’s medium
(DMEM) containing 10% (v/v) fetal bovine serum,
0.1m M non-essential amino acids, and 1 mM sodium
pyruvate 100 pL/mL, penicillin 100 pL/mL,
streptomycin 100 pl/mL and 0.2 mM L-glutamine.
These cell lines were maintained at 37°C in
humidified atmosphere of 95% air and 5% CO,. Sub-
culturing was performed every 24 h with cells from
subconfluenet cultures after treated with Trypsin-
EDTA solution (Himedia Pvt. Ltd.). After
trypsinization, cells were counted using nebular cell
counter and diluted appropriately. The cell viability
was checked using trypan blue assay. The 99% viable
cells were used for further experimentation.

MTT cell Cytotoxicity Assay
Quantitative cell cytotoxicity assay under
different treatment conditions was determined with
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3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H-  tetrazolium
bromide (MTT) assay.”® Cell density of 1x10* cells
(ml™") were plated into 96 well tissue culture plates.
The cells were allowed to reach confluence for 24 h at
37°C. The purified arginase was added in increasing
concentration of 0.1 to 6.5 U/mL and incubated for
24 h. Subsequently, cytotoxicity was determined by
MTT Assay using EZ count™ MTT Cell Assay Kit.
The optical density was measured at 570 nm
(ELISA reader, Multiskan Ascent, Thermo Scientific,
India). The half maximal inhibitory concentration
(ICso value) was defined as 50% decrease in cell
viability.

Trypan Blue Assay

Cells with density 10* cells/mL were seeded on
plates and were allowed to multiply and adhere for 24
h at 37°C and 5% CO, in a humidified atmosphere.
Successive sequential concentration of Arginase was
added to all the cell lines C-1271 in different Sets once
they reached confluency. After 1 h of treatment, cells
were trypsinized and to appropriate cell density of cell
line (s) Trypan blue dye was mixed and incubated for 1
min." Thereafter, 10 pl of this cell-dye suspension was
loaded in Neubauer chamber and observed under low
(100x) and high (400x) power of an inverted
microscope. Number of viable (bright cells) and non-
viable cells (stained blue) were counted.

Colony Forming Unit Assay Using Crystal Violet Staining

Cell density (10* cells/ml) was seeded on plates
and allowed to adhere and multiply for 24-48 hours at
37°C and 5% (v/v) CO; in a humidified atmosphere.
The used up medium was discarded and fresh medium
was added to each plate. Arginase enzyme was added
as mentioned before; a set of plates untreated with
arginase was labeled as control. On completion of
desired incubation period plates were washed twice
with Phosphate Buffer Saline followed by fixing with
10% formalin for 15 minutes. Staining was done with
Crystal Violet for 10 minutes,?" Excess stain was
removed by washing with Phosphate Buffer Saline
(pH 7.2). Colony forming units were counted using
stereo and compound microscope.

Apoptosis Assay using Annexin V- FITC and Pl Assay

The cells were cultured in tissue culture plates and
treated with arginase, after 6 hours and 24 hours of
incubation number of viable cells, apoptotic and
necrotic cells were analysed.'® Briefly, the cells after
treatment with purified arginase were washed with
PBS (pH 7.2) and then trypsinized with Trypsin-
Ethylene diamine tetraacetic acid (EDTA) solution for
1 minute. These cells were thereafter collected and
mixed with Dulbecco’s Modified Eagle’s medium
(DMEM) at 1600 rpm. The pellet was washed and
stained with Annexin V-FITC antibody and PIl. The
cells were scanned for fluorescence intensity using
Flow Cytometer (Lab Quanta). The control was also
processed in same manner except that it was not
treated with arginase.

Statistical Analysis

Statistical analysis was done using Epi Info™
Software available online from Division of Health
Informatics & Surveillance (DHIS), Center for
Surveillance, Epidemiology & Laboratory Services
(CSELS), Centers for Disease Control and Prevention
(CDC). The analysis was done for experimental and
control groups. Graphical representations of the data
were performed using GraphPad Prism.

Results and Discussion
Production Media for Arginase

Streptomyces plicatus KAR73 was found to
produce extra-cellular arginase with 450.5 U/mL
activity and 3.821 mg/mL protein (Table 1). The
production of arginase by Streptomyces plicatus
KAR73 is found in all temperature and pH range
tested. The overall peak effectiveness is best amongst
three different temperature constants (28°C, 37°C and
42°C) at pH range of 5-10. The most suited one with
best results is observed at pH 7.0.

Optimization of Temperature and pH Tolerance Favor
Production Potential

Across temperature range of 28-48°C, there is
homogeneity in peak observance for production of
arginase to be highest at pH 7 both for individual

Table 1 — Purification of L-arginase produced by Streptomyces plicatus KAR73

Purification steps Volume Enzyme activity Total Protein content  Specific Recovery Purification
(ml) (U/mL) units (mg/ml) activity  percentage (%) fold
Culture filtrate 100 mi 450.5 45050 3.821 117.90 100 —
Precipitated by ammonium sulphate 17 ml 1974.84 33572.38 2.209 894 74.52 7.58
DEAE-Cellulose chromatography 14 ml 2134.8 29887.2 1.15 1856.34 66.34 15.74
Sephadex G-100 7.8 ml 4306.43 32728.86 0.832 5176 72.65 43.90
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temperature constant and variation in the temperatures
for the same pH. This implies three fold increases in
production of enzyme at temperature 37°C as
compared to temperature 28°C (Fig. 1). Similar
results have been observed with Alcaligenes
faecalis.?? The extracellular production of arginase
was pH dependent at 37°C which might be due to
alteration in permeability of membrane.

Purification of Arginase

Complete recovery of protein from culture broth of
Streptomyces plicatus KAR73 was achieved on 65%
(w/v) ammonium sulphate saturation. The purification
fold increased three times (15.74 to 43.90) when the
purification step was raised from DEAE- cellulose
chromatography to Sephadex G-100 with respective
yields of 66.34% and 72.65% (Table 1). It is hence
inferred here that purification upto Sephadex G-100
level may be commercially useful. It is noteworthy
that the completion of designated steps of purification
provides better results including gain in protein
contents and purification fold as depicted by highest
specific gravity in DEAE- cellulose chromatography.

Molecular Weight of Arginase

Studies revealed that Streptomyces plicatus KAR73
produced only one type of arginase with its molecular
weight being 23 KDa. While ensuring purity of
arginase by SDS PAGE, the zymography has clearly
indicated enzymatic action with noticeable impact.
Purified arginase of molecular weight 75 KDa, has
been isolated and studied from Pseudomonas
aeruginosa IH2."® The molecular weight (23 KDa) of
derived arginase from Streptomyces plicatus KAR73
in this study is comparable with that of human Arg 1
having molecular weight in the range of 35-105
KDa.??* Metabolic and genetic diversity of
Streptomyces sp. is vast and require extensive studies
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Fig, 1 — Effect of pH and temperature on production of Arginase
by Streptomyces plicatus KAR-73 grown on medium containing
glucose and arginine as carbon and nitrogen source under shake
conditions (150 rpm)

to completely define them. Also, limited availability
of the relevant published literature on Streptomyces
plicatus produced arginase is although not self
speaking about the similarity of size of arginase
obtained herein with that of human arginase but the
experimental study revealed it to be in same range.
This range is further verified by a study from
Warszawa, Poland observing human heart arginase to
be 30 KDa® and Arginase Il from Heteropneustes
fossilis showing 96 KDa band on native PAGE in
another study from Varanasi, India.?®

Characterization of Arginase Activity

The arginase was found to be active in broad range
of pH from 6 to 10 with optimum activity at pH 7.0—
8.0 (Relative activity 99.14%-100%) (Fig. 2a). The
range of pH 6.0 to pH 10.0 observed in our study on
activity of purified arginase produced is in resonance
with the cellular environmental pH and hence
anticarcinoma potential has wide ranging applicability
in on site anticarcinoma action. The maximum
activity of arginase produced by Streptomyces
plicatus KAR 73 as pH (7.5 pH) in this study is in
near absolute resonance with human physiological pH
(7.2-7.4 pH), whereas other studies show maximal
activity in outlier pH viz., Bacillus anthracis arginase
activity occurred with nickel at an alkaline pH 9.0 in a
study from University of South Alabama, USA.”
Also, it is well known fact that cancerous cell have
slightly acidic pH and thus the arginase obtained from
Streptomyces plicatus KAR 73 may prove to be more
suitable for cancer treatment as compared to those
obtained from Buffalo liver which was optimally
active at pH 9.2.%® Wheatley and his co-workers®
have reported that bovine liver arginase is remarkably
heat resistant enzyme with a long life on storage at
4°C in lyophilized form and is active at pH 7.2 than at
pH 9.9 while arginase derived herein was maximally
active at pH 7.5.

Arginase from Streptomyces plicatus KAR 73 was
active and stable at 25-42°C with 100% relative
activity at 37°C (Fig. 2b). It is noteworthy that
relative activity of arginase was almost stable in the
temperature range 30-37°C  with progressive
difference of 0.002%. Cai and coworkers® have
reported production of thermostable arginine
deiminase by Enterococcus faecalis SK23.001.
Thermostable arginase from Geobacillus
thermodentrificans NG80-2 was found to be
optimally active at pH 9 and temperature of 80°C.* In
the present study, the purified arginase from
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Streptomyces plicatus KAR 73 is found active in a
broad range of temperature and tolerated even 50°C.
The purified arginase was found to be active at
temperature range of 30-40°C thereby making it
suitable for therapeutic purposes under physiological
conditions. Recently, purification of arginase from
Camel liver done using heat denaturation, ammonium
sulphate precipitation, DEAE-cellulose, SP-Sepharose
and Sephadex G 100-120 chromatography columns
has shown its optimum temperature activity at 70°C.*
The maximum arginase activity was noticed at
70 mM Arginine concentration (Fig. 2c).

All the inhibitors and detergents used in the study
caused reduction in enzyme activity, EDTA caused
59.7% inhibition and PMSF caused 21.8% inhibition,
respectively. Arginase activity was found to be even
higher than that of control in presence of Mn2*, while
only 15.7% residual activity was observed with Cu**
metal ion as compared to control (Fig. 2d). Arginase
activity inhibition was noted with other metal ions as
well. Interestingly, presence of PVP did not influence
arginase activity under in vitro conditions. The
observed inhibition of arginase by CuC, FC and CaC
may assist in the controlled production, activity and
interaction of arginase with concurrent use of drugs,

120

JSCI IND RES VOL 80 OCTOBER 2021

chemicals and other therapeutic interventions. In this
study, enhancement in the activity of arginase was
observed in presence of Mn®** and PVP. It is
noticeable that Arginases Arg | and Arg Il from
Fasciola gigantica have also been observed activated
by Mn? and inhibited by Fe?, Ca®*, Hg*, Ni%,
Co* and Mg* ions.* Similarly, recombinant
Plasmodium falciparum arginase activity has been
found to be dependent on Manganese.** D-arginase
from Arthrobacter sp KUJ8602 revealed an optimum
pH of 9.5 and requirement of Zn** for activation
instead of manganese ions.?  Activity of
Saccharomyces cerevisiae arginase was found to be
dependent on Mn?" ions, and removal of ions via
dialysis caused significant changes in its spectra.*

Lytic Potential Confirmed by Early Apoptosis, Late Apoptosis
and Dead Cells

The Mouse mammary tumor cell line (C1271) was
found to be inhibited by different concentrations of
arginase (0.1 to 6.5 U/mL) with ICs, 5.2 U/mL
(Fig. 3). Dead cells were confirmed post staining and
treatment with purified arginase under visualization
through Trypan Blue staining of C1271. The
disseminated fragmentation of CFU assay, as
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Fig. 2(a-d) — (a) Relative activity of purified arginase produced by Streptomyces plicatus KAR 73 at different pH under in vitro
conditions; Assay conditions temperature 30°C and buffers (pH 5-10), (b) Relative activity of purified arginase produced by
Streptomyces plicatus KAR 73 at different temperature under in vitro conditions; Assay conditions pH 7.5 and temperature (25°C-42°C).
*Copper chloride (CuC), PVP, EDTA, magnesium chloride (MgC), PMSF, ferric chloride (FC), calcium chloride (CaC) and manganese
chloride (MnC), (c) Effect of substrate concentration on arginase activity; The arginase activity is expressed as relative activity the assay
conditions were pH 7.5 and 37°C temperature and (d) Effect of activators and inhibitors on arginase activity; The results are expressed in
terms of residual activity remaining after treatment with activators and inhibitors under in vitro conditions; Assay conditions pH 7.5 and

temperature (37°C)
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observed through crystal violet staining of arginase
treated plate in comparison to same staining for
control plate illustrates the non-viability of cells
including clumps of dead cells (Fig. 4). The
confirmation was met by Annexin V FITC staining
live apoptotic and dead cells through
visualization.
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Fig. 3 — ICs of Arginase against C1271 cell lines determined
using MTT assay

(a) (b)

Fig. 4 — Colony forming unit assay: C1271 cell line were
cultured in complete growth medium DMEM with 5% FBS, 24 h
incubation period (a) Microscopic observation of control plate
(first quadrant) after Crystal violet staining; (b) Microscopic
observation of arginase treated plate (first quadrant) after Crystal
violet staining
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90.44%, 3.63%, 5.26% and 0.68% being apoptotic,
early apoptotic, dead cells, and viable cells
respectively, underlines that there is high Iytic
potential of arginase for carcinoma cells (Fig. 5).

Arginine deiminase (ADI) has been reported to
exert inhibitory effects on cancer cells under in vitro
and in vivo conditions as depicted in earlier studies for
Pegylated enzymes.™ It is further approved by the
present study even for native enzyme(s). The result of
cell cytotoxicity assay (Fig. 5) illustrates the
acceptability of arginase for use in the human tissues
with unhindered and un-interfered biological activity
required for normal cell functioning and maintenance
of homeostasis of body systems.

It is evidenced by apoptosis and cell death even in
the presence of Arginosuccinate synthetase enzyme in
this study, whereas it was hypothesized till now that
its absence is essential for any effective
internvention.'%** Resonance of observations of this
study with natural occurrences in cancer cell growth
and development is found unique for cellular milieu.
It therefore makes the arginase borne of Streptomyces
plicatus most suited for effective interventions
throughout the spectrum of cancers and their stages.
However, the ADI has two major disadvantages.
Firstly, ADI is not produced by mammals and must be
derived from microbes. As a consequence, nascent
ADI is strongly antigenic in mammals.* Secondly,
ADI has a short circulating half-life in mammals
(approx. 5 h) and is to be essentially administered in
large daily dose to inhibit tumors. The ADI has also
been formulated with polyethylene glycol to produce
ADI-SS PEG 20,000 MW, which is found safe and
non toxic in mice.’* It has also been stated to be
arginine specific and has no role for other

|D4—p~e.ad. v

(b) - R

“(Total

103 4—

102 —

101 —.

- - .Eardv aoon?
103 104

—{Mables,
100 —Mabies,
100

T
102
FL1

T
101

Fig. 5 — Dose and time dependent cycle of early apoptosis- apoptosis- death among C1721 mammary carcinoma cells using purified

arginase derived from S. plicatus KAR 73; Flow cytometric analysis

was conducted using Annexin V-FITC/PI for (a) After 1 h showing

number of viable cell, early apoptotic and apoptotic cells (b) After 24 h showing quantum of early apoptotic, apoptotic and dead cell
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Arginosuccinate synthase thereby proving anticancer
activity of arginase derived from S. plicatus KAR 73
in this study.

Conclusions

The arginase derived from Streptomyces plicatus
KAR 73, as illustrated vide this study, is facilitatory
to anticancer research and its industrial applications.
The arginase produced herein is within the size range
of human arginase thus assuring it to be bioacceptable
with special reference to antigenicity. Another
highlight of this study is physiologically ambient
similarity of Streptomyces sp. borne arginase with
human arginase as urea and ornithine are byproduct of
both these unlike commercially available pegylated
arginine deiminase having outcome as citrulline and
ammonia. It is hence concluded that in vitro effect of
arginine deprivation on adenocarcinoma cell lines
through native arginase is a promising way forward to
the carcinoma therapy. The ray of hope for the public
health based utility of arginase in cancer treatment is
indeed bright since autophagy targeting drugs in
combination with standard chemotherapies will add to
the multipronged approach for cancer therapy.
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ABSTRACT

This review aimed to study molecular mechanisms for high incidence of life-threatening mucormyco-
sis infection in COVID19 cases during second wave of SARS CoV2 pandemic in India. Hyperglycaemia,
impaired immunity, acidosis, raised ferritin, glucocorticoid therapy, and COVID19 specific other fac-
tors have been implicated in pathogenesis of COVID19 associated mucormycosis (CAMM). Endoplasmic
reticulum chaperone ‘Glucose Related Protein 78’ (GRP78), also involved in SARS CoV2 entry, is the host

Keywords: receptor for invasion by Mucorales. GRP78 is over-expressed by SARS CoV2, hyperglycaemia and ferritin.
gg{ll?mg Delta variant of SARS CoV2 and indiscriminate use of steroids were distinguishing features of second
Delta variant wave and appear to upregulate GRP78 through intricate interplay between internal and external milieu.
GRP78 Common invasive fungal infections like candidiasis and aspergillosis, not utilizing GRP78 as receptor,
Mucormycosis were inconspicuous. Further molecular research to unravel mechanisms involved in the pathogenesis of
CAMM shall effectively complement existing strategies for its prevention and treatment.
© 2021 Published by Elsevier Ltd on behalf of King Saud Bin Abdulaziz University for Health Sciences.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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Introduction

The Severe Acute Respiratory Syndrome Corona Virus 2 (SARS
CoV2) causing Corona Virus Disease (COVID19) has affected more
than 30 million people and caused 433,589 deaths in India [1]. A
second surge in COVID19 cases was witnessed in India almost 12
months after the declaration of SARS CoV2 pandemic. Delta vari-
ant, which was designated as strain of concern by Centre for Disease
Control and Prevention (CDC) for its increased transmissibility and
the severity of disease it causes [2], was the dominant strain [3].
An increased incidence of mucormycosis was observed in COVID19
patients during this second wave [4,5]. Mucormycosis being a
rapidly spreading fungal infection with life-threatening conse-
quences created concern among medical fraternity and public.
Secondary infections with bacteria and fungi were not a com-
mon finding in COVID19 cases earlier. Studies reported very low
incidences of bacterial co- infections and extremely low rates of
fungal co-infections in COVID19 cases as compared to co-infections
in influenza disease [6-8]. Similarly co-infections in MERS and
SARS CoV1 were also uncommon [6-9]. The fungal co-infections
in COVID19 cases reported from other countries were mainly of
Aspergillus and Candida infections [10-13]. A review article on
cases reports and case series published between December 2020
and April 2021 found 43 cases of mucormycosis in COVID19 cases
of which 71% were from India [14]. The aim of the present review
was to understand the mechanisms underlying mucormycosis co-
infection in COVID19 cases and to explore further avenues for their
prevention and treatment.

Method

Literature search for this narrative review was conducted on
PubMed for articles published between the years 1980 and August
2021 and on google search-engine for current COVID19 infor-
mation. The key words used included ‘COVID19’, ‘mucormycosis’,
‘GRP78’, ‘heat shock proteins’, ‘invasive fungal diseases’ and ‘delta
variant’. Titles and abstracts including ‘pathogenesis of mucormy-
cosis’, ‘immune mechanism against mucormycosis’, ‘invasive
fungal infection’, ‘fungal infections in COVID19’, ‘haematological
findings in COVID19’, ‘COVID19 associated mucormycosis’, ‘trends
in second wave’ and ‘GRP78 in COVID19’ were identified and full
papers were studied.

Journal of Infection and Public Health 14 (2021) 1351-1357
Mucormycosis

Mucormycosis or zygomycosis is a rare, aggressive, rapidly
spreading, angio-invasive fungal infection [15]. This life-
threatening infection is most frequently caused by Rhizopus
oryzae (syn. Rhizopus arrhizus), a filamentous fungus belonging to
the family Mucoraceae of the order Mucorales (Fig. 1). Its spores
are ubiquitously present in soil, air, and in decaying fruits and
vegetables. Unlike other filamentous fungi that are largely oppor-
tunistic infections in immunosuppressed hosts like cancer patients
and organ recipients, mucormycosis can also affect those with no
apparent immune impairment [16]. Mucormycosis has however
been associated mainly with diabetes mellitus especially in those
with diabetic ketoacidosis (DKA), haematological malignancies,
organ transplant, immunocompromise, trauma and neutropenia
[17,18]. The fungal hyphae erode the tissues and blood vessels
causing endothelial damage, thrombosis and tissue necrosis [19].
Case fatality is high and disfigurement occurs in survivors due
to debridement surgeries needed for treatment. Necrosis gives
blackish appearance to the tissues. Hence, the term ‘black fungal
disease’ is used for mucormycosis, although the fungus itself is not
black.

Epidemiology of mucormycosis

The computational model-based method estimated the preva-
lence of mucormycosis of 0.14 cases per 1000 population in India
[20], whereas the global prevalence is 0.02-9.5 cases (with median
of 0.2 cases) per 100,000 population. Thus, the estimated preva-
lence of mucormycosis in India is 70 times higher than global
data [21]. In India, the most common presentation is rhino-orbito-
cerebral mucormycosis followed by pulmonary and cutaneous
types [22,23] and diabetes mellitus is the most common risk factor.

There has been definitive increase in the incidence of COVID19
associated mucormycosis (CAMM)in India during the second wave.
Although recently published scientific data was not available, this
unequivocal rise was observed both locally and in other parts of
country and was supported by the facts viz. setting up of special
medical wards for mucormycosis patients, increase in the num-
ber of debridement surgeries, rising demands for antifungal drug
amphotericin and declaration of mucormycosis as a notifiable dis-
ease in India on 20t May 2021. By the end of June 2021, 40,854
cases of mucormycosis were notified. [24] Such high incidence in

Fig. 1. Microscopic view of Mucorales: (a) KOH examination showing broad, hyaline, aseptate, right angle branched fungal hyphae; (b) LPCB mount showing broad aseptate

hyphae with long sporangiophore and terminal round sporangium.
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a short span of time created an alarm and concern amongst health
authorities.

Potential factors causing COVID19 associated mucormycosis

It is well documented that hyperglycaemia, acidosis and com-
promised immunity are favourable factors for mucormycosis
infection, and iron enhances growth and survival of Mucorales
in human host [16,18,19]. In the studies published on CAMM
so far, most cases reported were diabetics and most received
steroid [4,25-27]. High blood sugar in these cases may have
occurred as a result of loss of sugar control in diabetics as a con-
sequence of inadequate availability of routine medical services
due to various restriction during the pandemic and inadvertent
glucocorticoid treatment. Although steroids had generally been
reserved for moderate and severe cases of COVID19 to suppress
unwanted host immune responses and cytokine storm, injudicious
use among mild and home isolated cases was also in practice. Use
of steroids in mild COVID19 cases must have been a consequence of
indiscriminate prescription and self-treatment by patients due to
mis-information.

It is however worth scrutiny that although glucocorticoids have
been used in much higher doses and for longer durations in various
medical conditions, mucormycosis has not been a menace in these
cases. Also, diabetes mellitus is common in India and uncontrolled
diabetes is not uncommon [28]. Hence, although diabetes melli-
tus and steroids associated hyperglycaemia hold the centre stage
as per current knowledge, a deeper understanding beyond this is
mandatory in the light of above facts.

There are many factors peculiar to COVID19 that may be con-
sidered contributory to CAMM. It has been in scientific discussion
that unclean water in humidifiers, bad hygiene of oxygen mask
and its tubing and use of industrial oxygen could be the sources
of Mucorales. However, local outbreaks of mucormycosis in admit-
ted patients receiving oxygen therapy have not been reported from
any medical facility. Use of protective face masks is another unique
feature of this pandemic. Repetitive use of the same mask for pro-
longed duration has been suspected as another source of the fungus
as many pathogens can grow due to the moisture trapped in the
mask. Yet another probable source could be unclean beddings,
unclean vicinity and poor hygiene due to compromised bed side
patient care and hospitality accentuated by the fear of contract-
ing COVID19 amongst caregivers. Swab collection for PCR testing
with non-sterile and unhygienic nasopharyngeal swabs could be
another possibility.

A breach in the integrity of the nasal mucosa due to (a) over-
enthusiastic use of home remedies like steam inhalation, (b) nasal
instillation of substances like oils and lemon juice, and (c) injury
from swab collection needs to be investigated as a possible route
of entry. Rampant use of broad-spectrum antibiotics, which sup-
presses normal commensals and reduces bacterial competition on
the surface, is another factor.

Zinc, commonly prescribed for its antiviral properties in
Covid19, is also an essential micronutrient for fungal growth. The
new SARS CoV2 mutant B.1.617.2 or the delta variant, which was
the dominant strain during the second wave [29], is another prob-
able factor. Higher viral load has been reported in these cases
on RTPCR testing [30]. New variant and high viral loads need
to be considered as an important distinguishing factor between
this and previous wave. Various in-vitro studies, with dissim-
ilar methodology, reported conflicting effects of glucocorticoid
on viral replication. A study on effect of glucocorticoid treat-
ment on respiratory tract cells found increased viral replication,
altered inflammatory cell profiles and paradoxical increase of pro-
inflammatory cytokines [31]. Elevated acute phase reactant ferritin
in COVID19 cases needs to be investigated for being an important
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source of iron, which is essential nutrient for fungal growth and
survival.

However, CAMM was also reported in patients who were
not hospitalized, not given steroids, non-diabetic and treated
at home with home remedies like steam inhalation, gar-
gling and herbal substances [32], with or without the usual
approved treatment regimens. Hence, there may be multifac-
torial causation and complex interplay therein, enabling the
fungus to prosper when the host environment became conducive
(Fig. 2).

Evasion of host defences by Mucorales

Two steps are required for Mucorales to infect the host, first
is to germinate and second is to invade the tissues. Ability of
spores to germinate and form hyphae is the most critical step
[17]. Animal studies have shown that the inhalation of Muco-
rale sporangiospores in immunocompetent animals does not
produce mucormycosis [33]. The macrophages suppress spore ger-
mination and neutrophils kill the hyphae by oxidative burst in
immunocompetent host [34]. The neutrophils start expressing Toll-
Like-Receptors 2 (TLR2) on exposure to hyphae and phagocytose
the fungus.

The type of immunosuppression determines the susceptibil-
ity to and virulence of the fungal infection [35]. 70-100% of the
patients with haematological malignancies developing mucormy-
cosis, have been reported to have neutropenia [36]. In diabetic
ketoacidosis, there is dysfunctional phagocytosis, impaired chemo-
taxis and defective intracellular killing of fungus [37]. In a study of
658 COVID19 cases, ketoacidosis was noted in 5 cases and keto-
sis was present in 42 cases, of which only 15 were diabetics [38].
Thus the presence of ketosis and ketoacidosis in non-diabetics
with COVID19 is a possibility. Experimental studies have shown
that exposure to corticosteroids renders the alveolar macrophages
incapable of preventing germination of spores and ketoacidotic
environment prevents the cytotoxic action of macrophages [39].
High ferritin levels, as an acute phase reactant have been found
in COVID19 [40,41] and ferritin associated iron induces neutrophil
dysfunction [42].

Platelets have also been observed to inhibit fungal germina-
tion and hyphal growth, and induce hyphal damage in in-vitro
studies [34,43]. Lymphopenia has been associated with disease
severity in COVID19 and has also been a frequent finding in cases
of mucormycosis with COVID19 [44,45]. T-Lymphocytes play an
important role in regulating functions of other immune cells.
Lymphopenia, thrombocytopenia and morphologically abnormal
neutrophils have been observed in COVID19 cases [46] and any of
them, alone or in combination may predispose to mucormycosis. It
is however worth noticing that AIDS patients, who predominantly
have lymphopenia, suffer from many opportunistic infections but
mucormycosis has not been a concern among them. Dysfunctional
phagocytosis by neutrophil and macrophage is next critical step for
the Mucorales to escape destruction and germinate to form hyphae
for host invasion.

In immunocompromised hosts, the main invasive fungal
infections are Candidiasis, Aspergillosis, Mucormycosis and Cryp-
tococcosis [35]. The unanswered pertinent observation herein is
the extremely rare occurrence of other opportunistic infections
usually expected in immunocompromised cases and the selec-
tive presence of mucormycosis in some COVID19 cases. Once the
fungus germinates and escapes phagocytosis, damage of, and pen-
etration through the endothelial cells or the extracellular matrix
proteins lining the blood vessels is the final step for the fungal
invasion [17].
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Fig. 2. Causal relevance between COVID19 and mucormycosis.
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Fig. 3. Diagram depicting over-expression and translocation of GRP78 to cell surface due to SARS CoV2 replication induced ER stress, and invasion of hyphae of R. oryzae using
cs-GRP78 as its receptor. (a) Entry of SARS CoV2 into host utilizing ACE2 and TMPRSS2 as receptors. (b) Replication of SARS CoV2 inside host cell. (c) ER stress induced due to
virus replication. (d) Over expression of GRP78. (e) Translocation of GRP78 to the cell surface. (f) Germination of R. oryzae spores into hyphae after escaping phagocytosis by
macrophages. (g) R. oryzae hyphae escape phagocytosis by neutrophils and utilize cs-GRP78 as receptors, (h) to invade host cell. [18,34,39,42,48-50,55,58] (ACE2-Converting
Enzyme type 2; CoTH-Spore coat protein; cs-GRP78-cell surface GRP78; ER-endoplasmic reticulum; GRP78- Glucose Regulated Protein 78; R. oryzae-Rhizopus oryzae; SARS
CoV2-Severe Acute Respiratory Syndrome Coronavirus 2; TMPRSS2-transmembrane protease, serine 2) [this figure was created with BioRender.com].

GRP78 as receptor for invasion of Mucorales

The aggressive nature of mucormycosis is due to invasive
property of fungal hyphae. Mucorales utilize host Glucose Regu-
lated Protein 78 (GRP78) as receptor for invasion into tissues and
endothelial cells [18]. GRP78, also known as Binding Immunoglob-
ulin Protein (BiP) or Heat Shock Protein A5 (HSPA5), is a chaperone
protein found mainly in endoplasmic reticulum (ER) and is con-

cerned with folding, assembly and secretion of proteins. GRP78 is
upregulated during ER stress and serves as an ER stress sensor. In
addition to ER, it is also found on cell surface and extracellular envi-
ronment [47]. The Spore Coat Protein Homologs CoTH3 and CoTH2
of the fungal hyphae act as ligands for cell surface GRP78 (csGRP78)
(Fig. 3). CoTH3 and CoTH2 are widely present in Mucorales and
absent in non-invasive fungi [48-50]. Diabetic Keto Acidosis has
been found to upregulate CoTH3 and nasal GRP78, which explains
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Table 1
The fungal proteins and host receptors in common invasive fungal infections.

Invasive fungi Fungal protein mediating

invasion

Host receptors mediating
invasion

Mucorales * CoTH3 & CoTH2 GRP78
Aspergillus# Thaumatin-like protein CalA Integrins
Candida® Agglutinin-like sequence (Als) Cadherins

[* 47-49, # 52, 53].

the rhino-orbito-cerebral presentation of mucormycosis in these
cases [51]. The fact that more common invasive fungi viz. Candida
albicans and Aspergillus fumigatus do not utilize GRP78 for inva-
sion needs special emphasis [18] (Table 1). Scope for both targeted
anti-GRP78 and anti-CoTH drugs to treat mucormycosis is obvious
[48,49].

It has been observed that iron and glucose both enhance the
susceptibility of endothelial cells to R. oryzae invasion and damage
by inducing overexpression of GRP78, wherein the effect of iron
was more drastic [18]. Acidosis causes release of free iron from
iron binding proteins [18]. As ketosis, ketoacidosis [38] and high
levels of ferritin were found in COVID19 cases [40,41] and since
iron is essential for the fungal growth, survival and virulence [54],
the role of ferritin in CAMM needs to be further investigated.

SARS COV2 and GRP78

The SARS CoV2 spike protein has two subunits S1 and S2. The S1
subunit binds with the host ACE2 (Angiotensin converting enzyme
Type 2) receptors and S2 subunit is implicated in fusion of the
virus with the host cells. The process of internalization of virus uti-
lizes cathepsin, transmembrane protease, serine 2 (TMPRSS2) and
human airway trypsin like proteases (HAT) as well as ACE2 [55],
Several studies have shown the evidence of alternative receptors
and cofactors that help in virus entry and fusion [56-58], Docking
studies have shown interaction between receptor binding domain
(RBD) of SARS CoV2 spike protein and GRP78 [56].

The csGRP78 is known to play a role in the infection of host cell
by several viruses viz. MERS CoV, Ebola, Japanese encephalitis and
Dengue [58].Infact, GRP78 acts as animportant chaperone required
for life cycle of all mammalian viruses [59]. Viral glycoproteins of
many viruses including SARS CoV2 are the main triggers for endo-
plasmic reticulum stress. They induce ER stress by accumulation
of unfolded protein in the ER lumen and activate Unfolded Protein
Response (UPR). The UPR signalling pathways cause upregulation
of GRP78 synthesis to handle the unfolded and misfolded proteins.
In this process GRP78 is exported out of ER and expressed on the
cell surface. GRP78 was four times higher in SARS CoV2 positive
pneumonia than SARS CoV2 negative pneumonia [58]. Significant
elevation of GRP78 was observed in both SARS CoV2 positive and
negative pneumonia as compared to controls but it is still higher in
SARS CoV2 positive pneumonia [55].

The increased GRP78 expression on cell surface may further
enhance viral entry by positive feedback cycle. Co-localization has
been observed between endogenous GRP78 and ACE2 in perin-
uclear region typical of ER and also on the cell surface. GRP78
may be important for ACE2 trafficking, localization and stability
on cell surface, as GRP78 knockdown by siRNA (Small interfer-
ing Ribonucleic acid) reduces the level of cell surface ACE2 in
parallel with decrease in csGRP78 [57]. Co-localization of GRP78
and SARS CoV2 has also been established in live viral infection.
AR-12 (2-amino-N-[4-[5-(2 phenanthrenyl)-3-(trifluoromethyl)-
1H-pyrazol-1-yl] phenyl]-acetamide) a derivative of celecoxib and
an inhibitor of chaperone GRP78 (along with many other chaper-
ones) reduces the expression of cell surface ACE2 and GRP78 as
well as total GRP78. In addition, AR-12 suppresses the ability of
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SARS CoV2 to produce virus spike protein and to generate infectious
virion. AR-12 may hence be an antiviral against SARS CoV2 infec-
tion. [59]. Another study found imatinib as the top docking score
drug in virtual screening on GRP78 nucleotide binding domain
(NBD) [58].

GRP78 mediated damage of Beta cell of Pancreas

It had been reported that cytokine-exposed beta pancreatic
cells cause secretion and cell surface translocation of GRP78 [60].
The csGRP78 can mediate cell signalling in pro-proliferative, pro-
survival and pro-apoptotic pathways [47]. The secreted GRP78
itself acts as a ligand for csGRP78 on pancreatic 3 cell and acti-
vates the pre-apoptotic pathways leading to beta cell damage and
hyperglycaemia [60]. COVID19 is associated with release of vari-
ous cytokines depending on the stage and severity of the disease
[40,41] and can cause hyperglycaemia via this pathway.

Summary

Increased incidence of CAMM during second wave of SARS
CoV2 pandemic in India shows to have multifactorial causation.
Hyperglycaemia, acidosis, impaired immunity and raised iron are
important factors associated with pathogenesis of mucormyco-
sis. Steroid therapy, raised ferritin and various factors unique to
COVID19 viz. oxygen therapy, protective face masks, broad spec-
trum antibiotics and breached integrity of nasal mucosa have been
implicated in creating a suitable environment for mucormycosis
infection. Most CAMM cases had hyperglycaemia and history of
glucocorticoid therapy.

The delta variant of SARS CoV2 and indiscriminate use of steroids
were two unique features typical to second wave and appear to
be drivers of CAMM. The endoplasmic reticulum chaperone GRP78
is over-expressed in viral infections and high viral load on RTPCR
was observed in COVID19 during second wave. The higher viral
load observed could be consequential to inadvertent glucocorti-
coids use, subsequently leading to higher ER stress and exaggerated
GRP78 expression. Hyperglycaemia and raised ferritin also cause
over-expression of GRP78.

Mucorales bind to host GRP78 via its CoTH proteins to invade
tissues. On the contrary, these are not utilized by more common
invasive fungi. Overexpressed csGRP78 is also a potential mediator
of pancreatic beta cell damage leading to hyperglycaemia. Thus,
hyperglycaemia is both cause and effect of over-expressed GRP78.

In COVID19 cases, phagocytic dysfunction can be caused by
hyperglycaemia, glucocorticoids, raised ferritin and by virus itself.
Owing to ubiquitous nature of Mucorales and the other implicated
sources, peculiar to COVID19, escape from phagocytic destruction,
upregulation of CoTH3 and availability of iron makes germination
and tissue invasion possible in presence of abundant GRP78 recep-
tors causing CAMM.

The limitation of this review in depicting comprehensive
sequence of cellular events underlying CAMM necessitates further
studies as published researches related to molecular mechanisms
involved in its pathogenesis are scarce.

Conclusion

Phagocytic dysfunction, GRP78 over-expression, hypergly-
caemia and ferritin derived iron are herein inferred as major
determinants of mucormycosis in COVID19. Hyperglycaemia, both
a cause and effect of GRP78 over-expression, has potentials of caus-
ing phagocytic dysfunction and CoTH3 upregulation in presence of
acidosis. The delta variant and the rampant use of glucocorticoids
qualify as most important factors for increased incidence of CAMM
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during the second wave owing to their potential in generating the
prerequisites.

In view of recurring waves and unpredictable nature of the SARS
CoV2, there is compelling need and urgency for exploring anti-
GRP78 agents for treatment of COVID19, mucormycosis and CAMM.
The synergistic effects of anti-GRP78, anti-CoTH3 and anti-CoTH2
agents also need investigations for treatment of mucormycosis, an
extremely dreadful fungal infection. Intensive research on molecu-
lar mechanisms involved in the pathogenesis of CAMM shall bridge
the gaps in our current understanding for exploring targeted pre-
vention and treatment options.
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Spectrum of Behavioral Disorders Among Children Aged
5-15 Years in Tertiary Care Hospital of Bhopal

Shilpi Garg, Raghvendra Gumashta

Abstract

The current study was done to determine various behavioral disorders among 5-15 years of children attending
Paediatric OPD and to determine underlying risk factors associated with behavioral disorders among children.
This observational cross-sectional study was carried out among 200 children between 5-15 years of age using
DSM IV Diagnostic Criteria. Some risk factors that lead to the manifestation of the disorder were also studied
by history taking. The increasing sequence of disorders positivity was 0.5%, 1%, 1.5%, 1.5%, 2.5%, 12.5%
for CD, LD, GAD, ADHD, AD and ODD, while observing 51.28% ODD cases among males, 12.5% ODD
among overall subjects, 19.5% ADHD cases, 27.02% GAD, 1% LD and 0.5% CD cases. The overall observance
of any one disorder was 39 (19.5%). Herein observed high prevalence of behavioral disorders requires
behavioral, technical and managerial interventions and therefore is the priority intervention area in the field of

public health globally, nationally and locally.
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Introduction

A mental disorder is a clinically significant behavioral
or psychological syndrome or pattern that occurs in an
individual and that is associated with present distress or
disability or with a significantly increased risk of suffering,
death, pain, disability, or an important loss of freedom. It
has been underlined at Global level for appropriate
intervention measures. (1-3) Mental disorders in childhood
include Attention Deficit Hyperkinetic Disorder (ADHD),
Oppositional Defiant Disorder (ODD), Autism Disorder
(ASD), Generalized Anxiety Disorder (GAD), Learning
Disorder (LD), Conduct Disorder (CD). It is often difficult
to identify these problems due to lack of awareness. Child
is often labeled as trouble maker, punished, ignored and
ostracized by colleague’s teachers and family members.
Even parents find it difficult to deal with such issue. The
future of the child is jeopardized. There is an urgent need
to take few steps for better understanding of the problem
and attend to it comprehensively (4). In India, the attempts

to research in the field of mental health of school children
are minimal. There are hardly any studies carried out to
find the behavioral problems in children at the school level
which is the crucial era of child’s life. Therefore, the
present study is conducted to assess the mental health of
school going children. The study is cross sectional study
involving the use of history of the patient and approved
(American Psychiatric Association) diagnostic
questionnaires. The proposed study focused to identify
such neglected children and provide them their ability to
channelize the energies towards constructive purposes
so as to bring out the hidden potential in them. In India,
the attempts to research in the field of mental health of
school children are minimal (5-8). The study aimed to
determine various behavioral disorders among 5-15 years
of children attending Paediatric OPD and to determine
underlying risk factors associated with behavioral
disorders among children.
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Material and Methods

This observational cross-sectional study was carried
out at pediatric OPD at People’s College of Medical
Sciences and Research Centre, Bhopal, MP. It was
conducted during July-September 2018 after getting
approval from IEC and ICMR. Study population
comprising of 200 children included those between 5-15
years of age attending pediatric OPD. Approximately 50
patients report every day to the pediatric OPD selected
for inclusion in the study. Those children aged 5-15 years
were included in the study whose parents or guardians
provided prior consent for inclusion. Exclusion criteria
consisted of those not willing to participate in the study
and critically ill patients. Information regarding Behavioral
problems and Risk factors was gathered using DSM-1V
diagnostic criteria (Diagnostic and Statistical Manual of
Mental disorders. Data analysis was done by SPSS20
software.

Result

The study conducted for assessment of ADHD, ODD,
ASD, GAD, LD and CD reveals remarkably high
observance of ODD cases among Males [20 (51.28%)
as compared to Females i.e., 05 (12.82%). However, the
disorder observance in toto amongst the Males
themselves included in the study was 84.61%. The overall

percentage positivity rate is noted as 19.5% (7Table I).
ODD is the only disorder in the study, which was found
to have been represented across all predetermined age
groups and the groups represented by symptoms. In
addition, 60% of the cases identified for ODD have been
found in the age group 5-8 years, whereas it is 36% and
4% for age group 9-12 years and 13-15 years respectively
(Table 2). The study positivity for ODD was considered
when there were 4, 5, 6, 7 or 8 symptoms present for at
least 6 months in any of the age group considered for this
study i.e., 5-8 years, 9-12 years or 13-15 years (Table
3).

The ASD as per DSM-IV diagnostic criteria was found
in the age group 5-8 years, whereas no case was found
among study population in the age group 9-12 years and
13-15 years (Table 4). There was no case in the age
group of 13-15 years with overall 3 cases (1.5%) of the
study population. (7able 5). The overall presence of
learning disorder found in the study population was 1%
(Table 6). The only case found among the whole
population under study was having 7 symptoms as
compared to minimum 3 symptoms required for
identification of this disorder (7able 7). The overall
observance of any one disorder among the listed and
studied 6 disorders for the study population was
39(19.5%).

Table 1: Age and Gender wise Distribution of the Children Attendees of Tertiary Care Hospital for six Disorders

Gender | ADHD | ODD | ASD | GAD | LD | CD

Age (Years) Mo T "M [F [M|F|M]|F|M|F|M|F|M]|F| Total (atby | Total

CoumnID | a | b | c |d]| e |f|leg|h|i]|]j| k|l |m]|n (cton)
5-8 8 (36| 2 |0 |11 |5]|4|1]1]ol1]0o]o0]o0 118 25
9-12 56 (20| 1 ]o|8]oJoJo[2o[1[o]1]o0 76 13
13-15 4 2100 0ojloJolololoolo]o0 6 ]
Total 142 58] 3 |0]20]5]| 4 ]1|3]0]2]0]1]o0 200 39

ADHD: Attention Deficit Hyperkinetic Disorders; ODD: Oppositional Defiant Disorder; ASD: Autism Disorder; GAD: Generalized

Anxiety Disorder; LD: Learning Disorder; CD: Conduct Disorder

Table 2: Observed ‘Attention Deficit Hyperkinetic Disorders’ (ADHD) as per DSM-1V Diagnostic Criteria

among Children Attendees of Tertiary Care Hospital

Number of Symptoms for at least Six Months Total
Age Group (Years) <5 6 7 8 9
a b C d e btoe atoe
05 - 08 116 1 1 0 0 2 118
09-12 75 0 1 0 0 1 76
13-15 06 0 0 0 0 0 06
Total 197 1 2 0 0 3 200
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Table 3: Observed ‘Oppositional Defiant Disorder’ (ODD) as per DSM-1V Diagnostic Criteria among Children
Attendees of Tertiary Care Hospital

Number of Symptoms for at least Six Months Total
Age Group (Years) <3 4 5 6 7 8
a b c D e f btof atof
05-08 103 4 5 3 3 0 15 118
0912 67 5 2 0 1 1 9 76
13-15 05 1 0 0 0 0 1 06
Total 175 10 7 3 4 1 25 200

Table 4: Observed ‘Autism Disorder’ (ASD) as per DSM-1V Diagnostic Criteria among Children Attendees of
Tertiary Care Hospital

Number of Symptoms Present Total
Age Group (Years) <35 6 7 8 9 10 11 12
a b c d E f g h btoh atoh
05 - 08 113 4 1 0 0 0 0 0 5 118
09 -12 76 0 0 0 0 0 0 0 0 76
13- 15 06 0 0 0 0 0 0 0 0 06
Total 195 4 1 0 0 0 0 0 5 200

Table 5: Observed ‘Generalized Anxiety Disorder’
as per DSM-1V Diagnostic Criteria among Children
Attendees of Tertiary Care Hospital

Table 6: Observed ‘Learning Disorder’ as per DSM-
1V Diagnostic Criteria among Children Attendees of

Tertiary Care Hospital

Generalized Anxiety Disorder Age Grou Learning Disorder
Age Group (Years) Present Absent %Years) b Present Absent
05-08 1 117 05 -08 1 117
09-12 2 74 09-12 1 75
13-15 0 06 13-15 0 06
Total 3 197 Total 2 198

Table 7: Observed ‘Conduct Disorder’ as per DSM-1V Diagnostic Criteria among Children Attendees of
Tertiary Care Hospital

Number of Symptoms for at least Six Months Total
Age Group (Years) <2 |3(4|5]|]6|7[8[9 |10 11| 12| 13| 14| 15
a blc|d|e|f|g|H]| i j k 1 m | n | bton | aton
05-08 1181 0[{0|0|0]|0O]JOf[O] O] O 010 010 0 118
09— 12 75 {0[0[0]O]1]|]O[O] O] O 0] 0 0] 0 1 76
13-15 06 {0[0O[O]O]JO]|]O[O] O] O 0] 0 0] 0 0 06
Total 199 10(0|0|0[1]O0Of[O0]| O 0 0 0 010 1 200
Discussion

In view of the unaddressed underlined needs of
comprehensive interventional frameworks for behavioral
disorders and to appropriately address co-morbid
conditions as well, the current study results agree with

the inferences drawn by various studies (9-11). Unlike
the overall percentage positivity of behavioral disorders
in the children aged 5-15 years observed as 19.5% in the
current study, the prevalence of behavioral disorders is
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assessed to be 5.13% in North Carolina (4), 12.5% in
Bengaluru, 6.3% in Chandigarh and 5-6% in other States
of India (6). Noticeably high prevalence (42%) of
behavioral problems with no gender difference was
observed in a study from Delhi (7). Hence, this study
also identifies focused areas for dealing with behavioral
disorders especially ADHD and LD through capacity
building of families of the affected children and adolescent
like other studies viz. Indian study (5) and Taiwan based
study (12). The inference of current study for overall
positivity being 19.5% for behavioral disorders is in
resonance with those observed in Canada, Germany and
USA being 18.1%, 20.7% and 21% respectively (13, 14).
The present study agrees with the observation of U.K.,
Southern Illinois University based studies and other
important studies (2,15,16,17) for the need to address
socio-economic indicators of health and developing a
strong network of public health approach-based
diagnostic, treatment and care cum support solutions. The
prevalence of Psychiatric disorders in young adolescents
of Central China (18) was assessed to be 9.74% with
ADHD, ODD and GAD being 4.96%, 2.98% and 1.77%
respectively. They also found ADHD to have co-morbidity
of 25.15 % with ODD, 18.18% with CDD and 6.38%
with GAD. The questionnaire used in the current study
was as per DSM-IV criteria, which has been used
extensively and in standardized clinical settings for
assessment of behavioral disorders (19). However, the
studies based on some other scale viz. Rutter score (8),
CBCL 1.5-5 ADH Problems Scale (14), Dutch Norms
for the Strength and Difficulties Questionnaire (16) or
SCARED scale (17) may also interfere with the
comparability of observations across various studies.
SCARED is closely linked to DSM classification and
hence can be used for assessment of disorders and
required guidance cum treatment. The prevalence of
behavioral disorders in the current study had high
preponderance of male cases (97.43%) as compared to
other studies showing it to be double in the males as
compared to females (20).

The conduct of present study was undertaken at the
tertiary health care center of Central India and it being
the health care service provider of excellence may also
include a large number of referred cases from the primary
and secondary health care facilities. This may be one of
the reasons for prevalence herein being more than those
mentioned in the referenced studies in addition to other
factors such as difference in the design, sample size and
nature of conducted studies.

Conclusion

The high prevalence of behavioral disorders including
ADHD, ODD, ASD, GAD, LD and CD is assessed here
and therefore requires behavioral, technical and
managerial priority intervention area in Public Health.
Male preponderance of behavioral disorders also requires
careful and timely attention of policy makers, programme
planners and activity implementers through government,
semi-government and private service, care and support
provisions.
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ABSTRACT: Evaluation of nootropic activity of Semecarpus anacardium
leaves ethyl alcohol extract on exteroceptive behavior and interoceptive
behavior was investigated by use of Shuttle box, Continuous Avoidance
Response Apparatus and Elevated plus-maze test, Scopolamine-induced
amnesia, Diazepam-induced amnesia, and Sodium nitrite-induced amnesia.
The beha-vioral study was done using Lithium- induced head twitches (5-HT
mediated behavior) test. The ethyl alcohol leaves extract was administered
orally in two different dosages to male albino rats (100 and 200 mg/kg daily,
p.o. & isolated flavonoid 40 mg/kg daily p.o) and Swiss albino mice (100
and 200 mg/kg Daily p.o. & isolated flavonoid 40mg/kg daily p.o). The
result was compared to piracetam (100 mg/kg, p.o) used as a standard drug.
The buzzer (conditioned stimulus) and an electric shock (unconditioned
stimulus, 30 v and 0.5 sec) were used in the Shuttle box. The ethyl alcohol
extract of Semecarpus anacardium leaves showed statically significant
improvement in memory retention and learning when compared to control.
The study shows that the ethyl alcohol extract of Semecarpus anacardium
leaves has the dose-dependent cholinergic activity to improve memory. In
light of the above, it may be worthwhile to explore the potential of

Semecarpus anacardium in the management of Dementia patients.

INTRODUCTION: In 1972 Corneliu Giurgea
coined the term nootropic to describe a new class
of molecules that selectively acted towards the
higher-level integrative activity of the brain .
Nootropics are cognitive enhancer drugs or
supplements that improve the mental action or
process of acquiring knowledge, memory,
executive function, judgment, reasoning, problem-
solving and decision making. Nootropics can be
divided into three categories: Synthetic compounds,
dietary supplements and prescription drugs.
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Prescription drugs like stimulants are suggested for
attention deficit hyperactivity disorder (ADHD) or
donepezil for Alzheimer's. Problems with memory,
thinking and behavior are caused by Alzheimer’s
disease. Nootropics act probably by altering the
neurotransmitter, hormone and enzyme levels that
are present in the brain by increasing the oxygen
supply or nerve growth stimulation of brains. Herbs
may increase the level of acetylcholine and also
increase blood flow towards the brain. The class of
drugs that’s share pyrrolidone nucleus such as
piracetam is a class of Racetams which is
considered as nootropics *~.

There is a lot of research that has been done for the
treatment of Alzheimer's disease and the other
brain-related disease after doing the literature
survey of different herbal drugs leaves of
Semacarpus anacardium was selected for study °.

International Journal of Pharmaceutical Sciences and Research 1310



Advanced

Pharmaceutical

Bulletin

v
Adv Pharm Bull, 2021, 11(2), 286-294 A~

doi: 10.34172/apb.2021.041 TUOMS
https://apb.tbzmed.ac.ir PRESS

Research Article

@ CrossMark
&clickfor updates

Formulation, Development and Evaluation of Budesonide Oral Nano-
sponges Using DOE Approach: In Vivo Evidences

Amarjit Salunke™™, Neeraj Upmanyu

School of Pharmacy and Research People’s University Bhopal- 462037, MP, India.

Article info

Article History:
Received: 7 Feb. 2020
Revised: 17 July 2020
Accepted 5 Aug. 2020
epublished: 5 Aug. 2020

Keywords:

¢ Budesonide nano-sponges
¢ Colon tissue

¢ Box-Behnken design

¢ Quasi-emulsion solvent

¢ Inflammatory bowel disease
e Eudragit S-100

Abstract

Purpose: The prevalent types of idiopathic inflammatory bowel disease are ulcerative colitis
(UC) and Crohn’s disease, which affects a large number of populations. Budesonide (BUD) is a
glucocorticoid with potent anti-inflammatory activity but low systemic efficacy because of high
receptor affinity and rapid diversion. To overcome low efficacy and availability, a novel BUD
nano-sponges was formulated using quasi- solvent diffusion and Eudragit S-100 as polymer. It
was then investigated for the effect of process variables using Box-Behnken design.

Methods: The BUD Nano sponges were evaluated for particle size, particle size, polydispersity,
percent drug entrapment, drug release pattern. The formulation was evaluated by an in vivo
study using male Wistar rats and parameters such as clinical activity score, colon/body weight
ratio (C/B ratio), macroscopic ulceration (damage score) activity were performed. Finally,
histopathological examination was performed on colon tissue samples.

Results: The formulation showed better efficacy and availability as compared with the available
formulations of BUD, which indicates the good efficacy of the formulated nanosponges. The
clinical activity score was attenuated by the formulated nanosponges in the Wistar rats. The
colon to body weight ratio was significantly reduced as compared with the control formulation.
The histopathology of colon treated with nanosponges showed normal structure and architecture
of the colon.

Conclusion: The results of the present work confirmed the utility of BUD nano-sponges as novel
carriers in management IBD.

Introduction

Ulcerative colitis (UC) and Crohns disease are the
disorders collectively known as inflammatory bowel
disease (IBD). While Crohn’s disease can influence every
part of the intestinal part and frequently affecting the
colon and distal ileum, while Crohn’s disease influences
only the colon.' The two types of IBD are highlighted
by exacerbated uncontrolled intestinal inflammation
that prompts low quality of life and requires delayed
therapeutic or surgical interventions.? In Europe, IBD
affecting more than 2.5 million peoples (~0.5%) and
is getting progressively common in Asia and emergent
nations.’ The frequency of IBD is expanding, specifically
emergent nations. Even though the etiology of these
inflammatory disorders isn't completely understood, there
is a developing body of evidence that morbidity of IBD is
related to a hereditary inclination. The additional factors
might be related to unsettling influence in the immune
system, and irregular intestinal microflora (quantitatively
and qualitatively), which has been affirmed in murine
models of IBD.** The significance of these complex
interactions results in disturbed intestinal homeostasis

and an unbalanced inflammatory microflora. Crohn’s
disease is characterized by a transmural inflammation
that may influence the layers of the GI wall, while UC is a
mucosal inflammation and delineated to the colon.®”
There is a developing enthusiasm for multi-particulate
modified delivery systems, particularly for site-specific
targeting of the gastrointestinal tract. The systems of
modified release were very complex, and their huge scale
assembling requires numerous abilities and innovative
advancement.®® Among the various kinds of different unit
dosage forms, nano-sponges shown up very fascinating
dose structures from the monetary process advancement
and scale-up perspectives. Nano-sponges havinga colloidal
structure in which a small solid particle is incorporated
in the cavities and mesh-like system- to encapsulate wide
assortments of molecules like anti-cancer, proteins, DNA,
etc.'”"! Nano-sponges are 3D systems with a backbone
of the naturally long-length polymer. The nano-sponges
are prepared by an interaction between cross-linking
polyesters and peptides, contrasted with a few other
nano dimensions medicate drug delivery systems. Nano-
sponges are lipid in nature, and also, they can scatter in the
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Budesonide oral nano-sponges for inflammatory bowel disease

aqueous transporting fluid. They can be used to overcome
the bitter taste of drugs. The medication discharge from
the nano-sponge system can be changed by modifying
cross-linker to polymer proportions. Nano-sponge
binds to the surface of the target site in their circulation
process in the body and discharges the medication in a
controlled and anticipated way."*"> Budesonide (BUD) is
the locally acting corticosteroid with a brilliant affinity
for glucocorticoid receptors with the strong anti-
inflammatory activity. It offers many benefits over old
steroids. BUD has 200 times higher topical potency than
hydrocortisone and only 10 % of systemic bioavailability.
It was reported that BUD showed less systemic side effects
than prednisone. Favorably BUD is an ideal drug for the
local therapy of IBD include low oral bioavailability, quick
clearance and toxic metabolites.”'®'” BUD is available in
many formulations in the market, such as ileal release
formulation, tablets, and enema, etc. In the account of the
beneficial effects of nano-sponge, and due to drawbacks
of traditional topical drug delivery, and absence of
availability of nano-sponges based DDS; present research
work was intended to figure out and assess novel nano-
sponges based BUD formulation for its promising effects
in the treatment of IBD."®

Materials and Methods

Experimental design

BUD was obtained from Astra Zeneca; Dibutyl phthalate
and PVA were obtained from Central Drug House Pvt. Ltd
Mumbai, India. Eudragit S-100 was provided by Evonik
Pharma, Mumbai, India., and Hualiens Fine Chemicals,
Mumbai, India, respectively. Demineralized and fresh
distilled water was prepared as required. Analytical grade
materials and reagents were used for this study. The
required materials were procured from the diver sources.

Characterization of BUD

The pure drug BUD was subjected to characterization
for the purity and the important characterizations were
mentioned below.

Determination of A max of BUD

Ten milligrams of BUD were weighed and added in 10 ml
of 7.4 pH buffer solution and 0.1 N HCI independently
in a volumetric flask of 10 ml. The obtained solution
1000 pug/mL and from the above solution, 1 mL solution
was carrying forwarded in 10 mL volumetric flask and
volume was made with (7.4 pH) buffer solution and 0.1
N HCl separately. Required dilution was prepared to get a
concentration range of 5-25 pg/mL for both solvents. The
solution was observed in the 200-400 nm range in the UV
light (Labindia-3000+). The concentration Vs. absorbance
graph was plotted and the calibration curve was made."”

FTIR spectra of BUD
An IR spectrum of the drug was measured by KBr method

using Fourier transform infrared (FTIR). The correction
of the baseline was made by using dried potassium
bromide pellet. The potassium bromide-pellet was set up
by crushing 3-5 mg of the physical blend of medication
and KBr in the hydraulic pressure. The obtained pellet was
kept in the IR compartment and measured at wavelengths
4000 cm™* to 400 cm.?

Differential scanning calorimetry of BUD

The thermogram of the drug was recorded using a DSC.
The drug sample was weighed in the hermetically closed
aluminum pans. The sample was heated over a temperature
of 50-400°C in an atmosphere of nitrogen (200 mL/min)
at a constant rate of 10°C/min, with alumina being the
reference standard.”

Preparation of nano-sponges

Formulation design

Each numeric factor is set to 3 levels. If categoric factors
are incorporated, the Box-Behnken design will be copied
for each combination of the categoric factor levels. These
designs have fewer runs than 3-level factorials design. The
formulation was designed by using DOE 11.0. The design
was run for 29 total runs.

Method of preparation

The nano-sponges containing BUD were formulated by a
method called the quasi-emulsion solvent diffusion. The
accurately weighed amount of polymethyl-methacrylate,
Eudragit S-100 in different ratios with dibutyl phthalate
(1% w/v) were dissolved in 10 mL of dichloromethane:
methanol (50:50). Dibutyl phthalate was incorporated to
increase the polymer plasticity. BUD was dissolved in this
mixture. At the next, 0.5-1.5% w/v solution with distilled
water was prepared as dispersing media. The previously
prepared solution of polymers and drug was added
gradually in PVA solution and stirring was kept constant
for 2 hours. After complete evaporation of solvent from
polymer droplets, nano-sponges were formed, which
were centrifuged at 4000 rpm for collection and followed
by 3 times washing. The solvent was slowly removed to
form the nano-sponges. The aqueous suspension of nano-
sponges was lyophilized and stored in a tightly sealed
container until further analysis. The optimization of the
formulation of BUD loaded nano-sponges was given in
Table 1.2

Evaluation of nano-sponges

Determination of PDI and particle size using zeta-sizer
The polydispersity index (PDI) and average particle size of
prepared nano-sponges were examined by using zeta sizer
(DTS were.4.10, Horriba instrument, India). Dilution of
nano-sponges preparation was done with deionized water
(1:9 v/v) and analyzed for the average size and PDI1.*
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Table 1. Formulation design for budesonide nano-sponges

Factor 1 Factor 2 Factor 3 Factor 4 Response 1 Response 2 Response 3
Std Run  A: Eudragit S-100: PMMA B: PVA C: Budesonide  D: Stirring Speed Z-Average % EE PDI
% wiv % wiv % wiw rpm nm %
1 1 0.2 0.5 20 2000 578 37 0.87
15 2 0.4 0.5 30 2000 593 53 0.92
9 3 0.2 1 20 1000 515 42 0.73
26 4 0.4 1 20 2000 560 51 0.85
24 5 0.4 1.5 20 3000 480 48 0.64
25 6 0.4 1 20 2000 562 50.6 0.84
10 7 0.6 1 20 1000 590 55.9 0.93
3 8 0.2 1.5 20 2000 510 35 0.62
22 9 0.4 1.5 20 1000 475 52 0.65
4 10 0.6 1.5 20 2000 580 53.5 0.87
19 11 0.2 1 30 2000 538 32 0.68
29 12 0.4 1 20 2000 558 36 0.87
28 13 0.4 1 20 2000 556 37 0.88
17 14 0.2 1 10 2000 520 28 0.78
18 15 0.6 1 10 2000 585 45.8 0.72
27 16 0.4 1 20 2000 557 51 0.85
11 17 0.2 1 20 3000 516 26 0.57
23 18 0.4 0.5 20 3000 515 47.4 0.88
6 19 0.4 1 30 1000 640 50.9 0.91
5 20 0.4 1 10 1000 634 34 0.89
8 21 0.4 1 30 3000 504 49 0.84
12 22 0.6 1 20 3000 525 52.3 0.74
7 23 0.4 1 10 3000 498 46 0.82
2 24 0.6 0.5 20 2000 538 48.7 0.83
16 25 0.4 1.5 30 2000 493 52 0.65
14 26 0.4 1.5 10 2000 491 43 0.59
21 27 0.4 0.5 20 1000 585 46 0.74
13 28 0.4 0.5 10 2000 575 42 0.72
20 29 0.6 1 30 2000 565 52.7 0.86

%EE: percentage entrapment efficiency; PDI: polydispersity index.

Vesicle morphology by using scanningelectron microscopy
Vesicle morphology was determined by using scanning
electron microscopy (IISER, Bhopal). The nano-sponges
were fixed on supports with carbon-glue and coated
with gold using a gold sputter module in a high-vacuum
evaporator. Samples were visualized by SEM at 10 kV.*
Determination content
spectrophotometry

The quantity of drug incorporated in the nano-sponges
was investigated by using a UV spectrophotometer. The
nano-sponges were incubated with PBS (pH 7.4), for 48
hours. After incubation, it was centrifuged at 10,000 rpm
for 30 minutes and the supernatant was diluted 10 times
before analysis into the UV spectrophotometer system
and it was read at 252 nm.”

of drug using UV

In vitro drug release from nano-sponges

In vitro, drug release studies were investigated in the
presence of rat’s caecal contents. Albino Wistar rats (200-
250 g) were taken and kept on normal diet conditions.
These rats were also given 1 mL of 2% w/v mixture of
polymethylmethacrylate and eudragit for 7 days for an
enzyme. The rats were sacrificed, and a ligature was made
before and after the caecum by opening the abdomen and
subsequently the caecum was removed and transferred in
PBS (pH 7.0), which was previously bubbled with CO..
The caecum bag was opened, the contents were weighed
and homogenized to PBS (pH 7.0) to prepare 1%, 2%,
and 4% of the caecal solution and then it was utilized
as simulated colonic fluid. The suspension was filtered
through cotton wool and sonicated for 20 minutes at
4°C to disrupt the bacterial cells, and then centrifuged
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at 2000 rpm for 20 minutes. The drug release study of
nano-sponges was carried out in sealed glass vials at
3740.1°C. nano-sponges (100 mg) were weighed and filled
in gelatin capsules and taken into a beaker containing
100 ml of PBS (pH 7.0) containing 1%, 2%, and 3% rat’s
caecal contents. Simultaneously, a similar experiment was
performed containing simulated colonic fluid without
enzyme induction. The filtrate was examined using a UV
spectrophotometer.?*

In vivo anti-ulcer activity in animal

Experimental animals

Male Wistar rats were procured from the laboratory
animal facility. They were housed in standard temperature
and relative humidity. All animals were provided with a
standard pellet diet and water adlibitum.

Induction of experimental colitis

The rats were divided into various experimental groups,
and they were given mild ether anesthesia. A rubber
catheter was embedded rectally into the colon such that
the tip was 8 cm proximal to the anus, roughly at the
splenic flexor. 2, 4, 6-trinitrobenzenesulfonic acid (TNBZ)
(30 mg) added in 50% ethanol (vol/vol) was ingrained
within the lumen of the colon through the rubber catheter
(complete volume, 0.25 mL). The dose of TNBZ (30 mg)
was used in consequent experiments. In control rats, it
was given 0.25 mL of either 50% ethanol alone or 30 mg of
TNBZ in 0.9% saline, or 0.9% saline alone.

The standard group received the 9 pug/kg of the marketed
formulation of BUD for 7 days along with 30 mg TNBZ
and the optimized formulation of BUD was given to the
test group along with 30 mg TNBZ.%-

The animals were randomly divided into four groups
(n=6)

Group I: Control rats: received vehicle (1 mL/kg).

Group II: Colitis control (received 30 mg TNBZ)

Group III: Animals with induced BUD and treated with
the standard marketed drug (9 mg/kg).

Group IV: Animals with induced BUD and treated
with the optimized formulation of BUD nano-sponges.
The animals received treatment orally for a continuous 7

days (once daily). Animals were sacrificed with standard
system 24 hours after the last treatment. A section of colon
8 cm long was removed and assessed.

Determination of colon/body weight ratio (C/B ratio)
The colon/body weight ratio was determined as an index
of colonic tissue edema. The rats were euthanized, and the
stomach area was opened, and the opening distal colon
was done longitudinally with the mesenteric edge. The
distal colon samples were washed with isotonic saline. An
8 cm segment showing gross pathological changes was
weighed for determination of ratio.**

Disease activity index (DAI)

The clinical activity of the disease was assessed by utilizing
a qualitative disease activity index (DAI) scoring technique
consistently by consolidating the scores of bodyweight
loss, stool consistency and fecal bleeding.****

Change in body weight
The disease activity index was determined as the sum of
the bodyweight loss which was scored as Table 2.

Fecal bleeding
The fecal bleeding was calculated based on the presence or
absence of blood in feces.

Measurement of myeloperoxidase (MPO) activity

The distal colon sample (200 mg) was cut and added 1
mL of hexadecyl trimethyl ammonium bromide (HTAB)
buffer (0.5% HTAB in 50 mM phosphate buffer, pH 6.0)
on ice, moved to a test tube and homogenized (multiple
times for 30 s each on ice). Homogenate was centrifuged
for 15 minutes at 10000 rpm. The supernatant was assayed
by the UV chamber for MPO action. 0.1 ml of supernatant
was mixed with 2.9 mL of 50 mM phosphate buffer (pH
6.0) having O-dianisidine hydrochloride (0.167 mg/
mL) and hydrogen peroxide (0.0005%). The change in
absorbance at 460 nm was estimated.’**’

Histopathological evaluation
A tiny specimen of the GI wall from each animal was fixed

Table 2. Bodyweight loss scoring, faucal bleeding scoring, stool consistency scoring*®

Score Bodyweight Faucal bleeding Stool consistency Microscopic damage
scoring scoring scoring score

0 None Negative hemoccult Well-formed pellets No damage

1 1-5% - - Localized hyperemia with no ulceration
Li | . ith ionifi

2 5-10% Positive hemoccult Loose stools cinearu C(?ratlon with no significant
inflammation

3 10-20% - - Linear ulcers with inflammation at one site

. . T ites of ulcerati d/s
4 Over 20% Gross bleeding Diarrhea WO or more sites of ulceration and/or

inflammation

Two or more sites of ulceration and
inflammation of one major site of
inflammation and ulceration >1 cm along with length
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in a 10% buffered formalin solution followed by tissue
dehydration with alcohol and xylene. At that point, all
samples were fixed in paraffin wax and segmented into
5-pm slides before staining. The slides were stained with
hematoxylin and eosin (H&E).*

Statistical analysis

The data was shown in mean + SD. Analyzed by one-way
analysis of variance (ANOVA) followed by Dennett’s test.
The data were analyzed with GraphPad Prism software.
The criterion for statistical significance was P < 0.01 or P
< 0.05.

Results and Discussion

Determination of \max of BUD

BUD showed a linear relationship with the correlation
coefficient of 0.998 and 0.999 in the concentration range
of 5-25 pg/mL in phosphate buffer pH 7.4 and 0.1 N HCI
respectively. The absorption maxima of drug BUD were
found to be 252 nm, which shows the purity of the drug.

FTIR spectra of BUD

BUD presented a characteristic peak at 3738.45 cm™ due
to OH stretching, 2836 cm™ was due to CH stretching
vibration. In at 1672.49 cm™ presenting C=0 stretching
vibration, peak at 1413.05 cm™ was due to C-H bending
(aromatic). No new peak observed confirming the
authenticity of the sample shown in Figure 1.

Differential scanning calorimetry of BUD

A sharp endothermic peak was observed at 225°C
concerning the melting point of the drug shown in Figure
2.

Drug excipient compatibility study by DSC

The compatibility was defined for the interaction of BUD
and the excipients. It was determined using differential
scanning calorimetry (DSC). The DSC thermogram of
BUD exhibited a melting point at 225°C. The mixture of
drug and cholesterol, which was kept in an accelerated
condition of 40°C/75% relative humidity for 30 days and
subjected to DSC analysis. The characteristic melting
point of BUD not deviated from 225°C that predicts there
no interaction between drug and excipients shown in
Figure 2.

DOE study and evaluation

Evaluation of nano-sponges

Determination of Particle Size, PDI using zeta-sizer

The particle size and polydispersity were evaluated using
zeta sizer.

Scanning electron microscopy

Nano-sponges were determined by using scanning
electron microscopy analysis to check their surface
topography and morphology. The captured scanning
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Figure 1. FTIR of Budesonide and Budesonide with excipients.
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Figure 2. Differential scanning calorimetry of budesonide drug
excipient compatibility study by DSC.

electron microscopy pictures of nano-sponges (Figure
3) SEM photomicrographs reflected that nano-sponges
formed were porous. Pores were induced by the diffusion
of solvent from the surface of nano-sponges. Furthermore,
it was shown that the distinctive internal structure
comprised of a spherical cavity.

Determination of drug content

The quantity of drug present in the nano-sponges was
determined by the % drug content study in the formulation.
The drug content is both batches were found to be 96.89%
and 94.73%.

In vitro release of BUD from nano-sponges

The in vitro release from an optimized formulation of
nano-sponges was determined to calculate the in vitro
drug release from prepared formulation. The results
obtained are as shown in Figure 4.

In vivo anti-ulcer activity in animals

The C/B mass ratio

Rats were observed for symptoms of UC, the majority of
rats from groups III and IV did not show a thick bowel with
ulcerations, thrombosis with endothelial proliferation. The
injured areas were much reduced; in some animals, it was
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Figure 3. Scanning electron microscopic images of formulated nano-sponges.

similar to the normal group. The C/B mass proportion
after intracolonic administration of TNBZ was altogether
higher contrasted with normal ( P<00.001). After the
oral administration of optimized formulation, the C/B
proportion was less contrasted with the colitis control
group. The reduction in C/B proportion is because of the
anti-inflammatory action of the optimized formulation. A
list of colonic tissue edema (colon/bodyweight proportion)
is comparable to that of the standard. The index of colonic
tissue edema (colon/body weight ratio).

Disease activity index (DAI)

A dose-dependent effect of BUD marketed formulation
and the optimized formulation were evaluated as
compared to the TNBZ group. The assessment of the
clinical activity scores like stool consistency, stool blood,
and weight loss was checked for disease severity on day 7.

Cumulative % Budesonide Release

75 g —— ——3%

0 5 10 15 20 25 30
—— Plain drug
~—@—NSPs in Colonic fluid without enzyme Induction
—@— NSPs in Colonic fluid with 1%w/v caecal content
NSPs in Colonic fluid with 2%w/v caecal content

NSPs in Colonic fluid with 4%w/v caecal content

Figure 4. Cumulative % budesonide release from different
optimized batches.

Clinical activity score was seen in the colitis control group,
which shows severe disease progression of acute colitis
with a DAI score of 3.9. Alternatively, the group treated by
marketed formulation displayed reduced DAI scores 2.6,
respectively. The optimized formulation-treated group
showed reduced DAI scores 3.0, Furthermore, the control
group observed decreased in the body weight, rectal
bleeding while, treated groups retained weight loss and
stool consistency, Also, colon tissues from experimental
groups were collected and measured for their colon length.
The optimized formulation had a therapeutic effect and
showed a decrease in the colon length, which is associated
with colonic inflammation (Figure 5).

Assessment of macroscopic damage score

Animals treated with BUD optimized formulation and
the standard drug displayed a significant enhancement of
the wasting disease compared with animals treated with
TNBZ alone, as analyzed by macroscopic activity score
and body weight change of rats. The colons of TNBZ rats
showed marked edema, hyperemia, and inflammation,
while the colons of normal control rats treated with
saline alone indicated no or a slight inflammation (Figure
5). Treatment along with BUD optimized formulation
and standard treatment reduced both hyperemia and
inflammation in the colons.

Measurement of MPO activity

The activity of the MPO enzyme has been essentially
decreased after the administration of both standard
and optimized formulations of BUD. An MPO activity
indicates a positive correlation with histopathologic
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Figure 5. Effect of Budesonide marketed and optimized formulation on colonic histopathology.

observations. The presence of increased neutrophils
infiltration into the colon tissue in TNBZ- alone treated
group versus decreased neutrophil infiltration in the BUD
treated group. The presence or absence of neutrophil
infiltration correlates with the MPO activity of colon tissue
given in Figure 6. Statistical significance was determined
by one-way ANOVA followed by Dunnet’s Comparison
Test Values are statistically significant, ( P<00.001) and
shows improvement in the standard drug and optimized
formulation

Histopathological evaluation

The severity of colon tissue damage was assessed by
histological analysis by using Hematoxylin and Eosin
staining. The histological assessment of the colons from
normal control (Figure 5A) showed normal mucosal
epithelium cells along with submucosal glands observed
with no ulceration or inflammation. The control rats
showed intact epithelium and mucosa with retained
cellular integrity and no infiltration of leukocytes. Tissue
sections from the rats injected with TNBZ alone (Figure
5B) revealed demolition of crypt structure with loss of the
goblet cells, disruption of the epithelium layer, moderate
to severe submucosal inflammation along with the
infiltration of the inflammatory cells, massive infiltration
of the inflammatory cells with the cryptic abscess into the
colon tissue and also showed severe lesions, with complete
loss of colonic epithelial cells and presence of inflammatory
cell infiltration. The colon tissue sections from standard
formulation and TNBZ- induced rats (Figure 5C)
showed lower evidence of cryptic harm with the saved
goblet cells and the epithelial lining, mild sub mucosa

hemorrhages together with the mild foci of infiltration
of the inflammatory cells in the submucosal region in the
colon tissue. However, optimized formulations treatment
in TNBZ- induced mice (Figure 5D) revealed no damage
to the colon with decreased signs of inflammation into
colonic tissue, preserved epithelial layer and mucosal
epithelial cells, crypt structure with goblet cells are normal
or no inflammation.

MPO unit/g of wet tissue

Figure 6. Effect of budesonide marketed and optimized formulation
on myeloperoxidase activity in colon tissue.

292|  Advanced Pharmaceutical Bulletin, 2021, Volume 11, Issue 2



Budesonide oral nano-sponges for inflammatory bowel disease

Conclusion

Nano-sponges based BUD system was developed
successfully by using a quasi-emulsion solvent diffusion
method for prolonged transport of drugs for an extended
period to decrease application frequency allied to
the standard marketed formulation and to enhance
bioavailability and safety. The analytical characterization
showed good purity of the drug. In vitro drug release
showed a good release profile of prepared optimized-
sponges formulation.

The in vivo test revealed that optimized formulation
prevents the morphological and functional alteration of
the colonic tissues by improving the redox balance in the
colon. It has shown an effective decrease in the colon to
MPO activity, Clinical activity score, and body weight
ratio suggesting its protective activity. The histopathology
also suggested the efficacy of optimized formulation in the
protection of IBD.

Thus, the nano-sponges based on the delivery system
developed and assessed in the current research approach
was seemed to be auspicious concerning preventing BUD,
the disease and other colonic diseases along with practical
utilization in the pharmaceutical field.
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ARTICLE INFO ABSTRACT

Aim of the present study was to evaluate the potential of microemulsions for the transdermal delivery of ketoro-
lac tromethamine. The pseudo ternary phase diagram, 3 D Optimal mixture design was used to develop the mi-
croemulsion of desired properties. Seventeen trial runs were executed by using three different variables, percent

Keywords:
D-optimal mixture design
Ketorolac tromethamine

ﬁcro?“hw“ content of oil, water and the optimized ratio of surfactant and co-surfactant whereas the responses investigated
lagram . . . . . .

Va:is:ble:g & were percentage transmittance and Globule size. This microemulsion system was composed of, eucalyptus oil,
Optimization Methyl Salicylate, tween 80, labrafil 1944 M, and butanol. The optimized microemulsion was characterized by

pH, Zeta Potential, Globule size, Polydispersity Index, and Viscosity. The surface morphology of microemulsion
globules was performed by Transmission Electron Microscopy (TEM). Ex-vivo permeation study and in-vitro drug
release study (flux, Permeability coefficient, and Enhancement ratio (Er) was also performed by using excised
goat skin in a modified Franz diffusion cell. The stability study of the formulations was performed at three differ-
ent temperature conditions for 90 days to prove the stability of the formulation. Optimized MEK-1 formulation
was assessed for its anti-inflammatory activity by Croton oil-induced ear edema test and Croton oil-induced cap-
illary permeability. Additionally, analgesic activity was also performed by Formalin Test and Heffner's tail clip
method. The study concluded that optimized microemulsion has potential and can be used as an alternative tool
for the delivery of ketorolac tromethamine via the transdermal route.

1. Introduction

Ketorolac is the first generation non-steroidal anti-inflammatory
drug (NSAID) belonging to BCS class-I [1] which is used as an analgesic
[2]. Ketorolac tromethamine is the tromethamine salt of ketorolac with
anti-inflammatory, analgesic, and antipyretic properties and also a de-
rivative of synthetic dihydropyrrolizine carboxylic acid and structurally
related to Indomethacin [3, 4]. Ketorolac is a relatively higher risk
NSAID when compared to celecoxib, ibuprofen, and aceclofenac [5]. It
is a non-selective inhibitor of the cyclooxygenases (COX), inhibits both
COX-1 and COX-2 enzymes [6-8] and prevents the conversion of
arachidonic acid to prostaglandins produced at the inflammatory site
[9,10]. Various studies show that ketorolac is a better alternative in
comparision to major opioid analgesics, such as morphine, and more ef-

* Corresponding author.
E-mail address: drneerajupmanyu@gmail.com (N. Upmanyu).
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fective than codeine for the treatment of postoperative pain in children
[11-14].

Ketorolac tromethamine is administered either in the form of an
oral tablet or in injected dosage form [15]. The oral bioavailability of
ketorolac is 90% but has short biological half-life (4-6hr) leading to en-
hanced dosing frequency [16]. Enhanced dosing frequency and long
term oral administration of ketorolac causes various side effects like up-
per abdominal pain, gastrointestinal ulceration and bleeding, black,
bloody, or tarry stools that restricts the oral administration of ketorolac
tromethamine [17,18]. Therefore, the transdermal formulation of ke-
torolac can avoid the associated side effects of oral delivery as well as
invasive drug therapy (injections) and also help to enhance the topical
bioavailability of drug [19].

The term microemulsion or nano emulsion is used for a thermody-
namically stable or kinetically stable, isotopically clear dispersion of
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Abstract: Background: The medicinal plants have enormous pharmacological properties with
fewer side effects. Today, there is an increasing demand of medicinal plants as an anti-aging and
anti-wrinkle agent.

Objective: The aim of this study is to evaluate the antioxidant, anti-aging and anti-wrinkle potential
of Salvia officinalis.

Materials and Methods: Salvia officinalis (Lamiaceae) is folk medicine of Asia and Latin Ameri-
ca. Powdered crude drug 100 g was successively extracted in a soxhlet apparatus with petroleum
ether (60-80°C), chloroform and methanol. After successive solvents, extraction methanolic extract
was used for testing of antioxidant potential using DPPH assay. Further, the antiaging potential of
the extract was investigated by the inhibitory effect of various enzymatic estimations i.e. Col-I, Ela-
I and Hya-I inhibitory assays on early aging human skin fibroblasts. The antiwrinkle potential of
plant Salvia officinalis was done by using a UV light-induced photoaging model.
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Results: Phytochemical analysis showed the presence of glycosides, alkaloids flavonoids, and
triterpenoids, saponins and Phenolic Compounds at high level. The extract showed inhibitory con-
centration (ICsy: 24.65) and ascorbic acid. The standard antioxidant showed inhibitory concentra-
tion (ICsp: 20.10). In enzymatic estimations assay, the Col-I, Ela-I and Hya-I of extract were as-
sessed showing inhibitory concentration as Col-1 (ICs:21.36), Ela-I (ICsy:35.05) and Hya-I
(ICs0:23.44), respectively. Thus, MeOH extract of Salvia officinalis can inhibit 50% of the activity
of aging-related enzymes Col-I, Ela-I and Hya-I. The wrinkle score of negative control i.e. UV treated
group was 2.83 + 0.408, and MeOH extract of Salvia officinalis treated group is 1.83 = 0.753.
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Conclusion: This study concluded that MeOH extract of Salvia officinalis has confirmed the high
antioxidant potential and in vitro and in vivo inhibitory potential of antiaging enzymes assessed,
thus they could be used for further development of cosmetic products and nutraceuticals.

Keywords: Salvia officinalis, sage, photoaging, fibroblast, wrinkle score, nutraceuticals.

1. INTRODUCTION caused by extrinsic factors and includes signs such as a
leathery appearance, dark/light pigmentation and deep fur-

Skin is a very sensitive part of the human body damaged rows [4, 5]

by extrinsic factors such as stress, chemicals, and ultraviolet

(UV) radiation. Daily exposure to UV light causes photo-
aging when the thickness of skin increases, the roughness of
skin, coarse wrinkles and mottled pigmentation occurs. It
may cause histological alterations, including Extra Cellular
Matrix (ECM) degradation and increased Stratum Corneum
(SC) thickness [1, 2].

Aging is an inevitable process for all living organisms.
Two types of skin aging exist age-dependent/chronological
aging and premature aging/photoaging [3]. The latter is

*Address correspondence to this author at the Department of Pharmacogno-
sy, School of Pharmacy and Research, People's University, Bhopal (M.P.)
462037, India; Tel: 9981862672; E-mail: ruchiapharma@gmail.com

1874-6128/21

ECM, the outer most part of the skin is composed of fi-
broblasts, proteins, collagen and elastin as they build a fiber
network to hold tensile strength of skin [6]. The ECM pro-
vides a structural framework which is essential for growth
and elasticity of the skin and plays an important role in the
maintenance of physiological functions of the body [7].

Collagen is a natural structural protein and it provides
strength, flexibility and resistance to the skin. In other words,
the presence of collagen gives skin its firmness. Elastin is
also a protein and it provides the skin with the flexibility and
elasticity necessary to regain the form when stretched or
compressed. Collagen and Elastin work together to keep the
skin smooth, supple and flexible. Hyaluronic Acid is a car-
bohydrate, which helps in keeping the skin moisturized and

© 2021 Bentham Science Publishers
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hydrated. Degradation of the ECM has directly been linked
to skin aging and is correlated with an increase in the activity
of certain enzymes involved in skin aging, which includes
hyaluronidase, elastase and collagenase [8, 9]. These connec-
tive tissue proteins (like collagen, elastin and fibronectin) are
constantly attacked by several enzymes like collagenases,
elastases and matrix metalloproteinase, which lead to de-
crease in thickness of skin and it becomes dry and wrinkled.
In the skin, fibroblasts are the cells which synthesize colla-
gen along with other GAGs [4]. With aging, the level of col-
lagen, elastin and hyaluronic acid decreases, leading to a loss
of strength and flexibility in the skin which results in visible
wrinkles. Reactive Oxygen Species (ROS) play an important
role in many cellular mechanisms [10]. When UV radiation
is absorbed by the skin, it leads to increased ROS generation
and induction of oxidative stress. High levels of ROS lead to
the activation of hyaluronidase, collagenase and elastase,
which can further contribute to skin aging [11, 12]. The
global market value of anti-aging products , which help the
body fight off the damage caused by aging, is continuously
increasing. The largest groups of compounds in anti-aging
products were having antioxidants properties.

Plants have long been used in the cosmetic industry as
skin lighteners and sun-screen agents and antiaging. The
medicinal plants have enormous commercial potential
throughout the globe. In the herbal boom worldwide, it is
estimated that high-quality phytomedicinals will provide safe
and effective medication. Medicinal plants have served as
rich sources of pharmacologically active substances. Herbs
have been used in a diverse array of purposes, including
medicine, nutrition, flavorings, beverages, dying, repellents,
fragrances, cosmetics, charms, smoking and industrial uses.
Today, herbs are still found in 40% of prescription drugs
[13].

Traditional herbs provide interesting and largely unex-
plored sources for the development of potential new cosmet-
ic and pharmaceutical products. In this regard, one such plant
is Salvia officinalis L (sage), known from Greeks and Ro-
mans ancient times used in medicament, cooking, beauty
products and production of essential oils [14].

Salvia officinalis is a plant of family Lamiaceae native of
Asia and Latin America. Traditionally Salvia officinalis is
used as antiseptic, anti-scabies, antisyphilitic, and anti-
inflammatory, used against the skin and eye diseases and
also in pleurisy local anesthetic for the skin and hair tonic
[15, 16]. Several literatures revealed that it contains active
components flavonoids, alkaloids and essential oils [17]. The
major phytochemical constituents of Salvia officinalis in-
clude alkaloids, carbohydrate, fatty acids, glycosidic deriva-
tives (e.g., cardiac glycosides, flavonoids glycosides, sapo-
nins), phenolic compounds (e.g., coumarins, flavonoids, tan-
nins), polyacetylenes, steroids, terpenes/terpenoids (e.g.,
monoterpenoids, diterpenoids, triterpenoids, sesquiterpe-
noids), and waxes [18-24].

Rutin, a polyphenolic bioflavonoid, has been studied ex-
tensively due to its promising pharmacological actions, such
as antitumor, antibacterial, antiviral, and antiallergic effects
[25, 26]. Rutin and its partners can fortify blood vessels
against the inflammatory response, which can prevent the
skin from getting its fair share of nutrients. Rutin also has the
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capacity to regenerate vitamin C after it neutralizes a free
radical, thus helping to restore its antioxidant potential [27].
As vitamin C plays a critical role in the manufacture of col-
lagen, an important component of capillary walls as well as
the sustaining framework of the epidermis, this could have a
dramatic impact on the health of your skin.

No scientific report is available till date to validate the
antiaging and antiwrinkle properties of MeOH extract of
Salvia officinalis because of flavonoids, which are present in
the plant.

2. MATERIAL AND METHODS

2.1. Selection, Collection and Authentication of Plant

The plant was selected on the basis of the literature sur-
vey, information collected from standard books and internet
and also from traditional medicine system (Ayurveda,
Unani) practitioners. The leaves of Salvia officinalis plant
was collected from the nearby area of Bhopal, Madhya Pra-
desh, India. The plant was identified and authenticated by
Dr. Zia Ul Hasan, Professor & Head-Department of Botany,
Safia College of Science, Bhopal, India. A voucher specimen
number 124/Bot/Saf/17was kept in the Department of Bota-
ny, Safia College of Science, Bhopal for future reference.

2.2. Processing of Plant Material

Plants was shade dried and ground (1 mm) using a blend-
er. Ground plant material (100 g) was extracted with Petro-
leum ether, chloroform and MeOH using a soxhlet apparatus.
Resultant extracts were evaporated under vacuum at 40°C
and stored at 4°C until use. The extract yields were deter-
mined gravimetrically (Table 1).

Table 1. Percentage yield.
Scientific Name Plant Part Percentage Yield
Salvia officinalis Leaves 4.13

2.3. Chemicals

All the chemicals used were of analytical grade and were
obtained from Merck, Sigma and S.D. Fine Chemicals.

2.4. Qualitative Phytochemical Screening

The extracts obtained by successive solvent extraction
were subjected to various qualitative phytochemical analysis
to detect the presence of Phytoconstituents as glycosides,
phenols, steroid/ triterpenoid, Saponins, tannins, flavonoids,
and alkaloids [28, 29].

2.5. Quantitative Phytochemical Screening

Estimation of Total Flavonoids Content (TFC) [30]:

Aluminum chloride colorimetric technique was used for
total flavonoids estimation. Flavonoids are capable of form-
ing complexes with metal ions and act as antioxidants.



48 Current Aging Science, 2021, Vol. 14, No. 1

2.5.1. Procedure

In this method, rutin was used to make the calibration
curve. 10 mg of rutin was dissolved in methanol and then
diluted to 20,40,60,80, and 100 pg/ml. A calibration curve
was made by measuring the absorbance of the dilutions at
510nm (Amax of rutin) with a Shimadzu UV-1800 spectro-
photometer. Aluminium chloride, 1% and potassium acetate,
1M solutions were prepared.

2.5.2. Stock Solution of Extracts

100 mg of the plant extract was accurately weighed and
transferred to 10 ml volumetric flask and made up the vol-
ume with methanol.

2.5.3. Preparation of Test Solutions

0.5ml of plant extract stock solution, 1.5 ml methanol,
0.1 ml aluminium chloride, 0.1 ml potassium acetate solution
and 2.8 ml distilled water were added and mixed well. Sam-
ple blank was prepared in a similar way by replacing alumin-
ium chloride with distilled water. Sample and sample blank
of the extract was prepared and their absorbance was meas-
ured at 510 nm. All prepared solutions were filtered through
Whatman filter paper before measuring.

2.6 Antioxidant Activity

2.6.1. DPPH (2, 2-Diphenyl-1-picrylhydrazil) Radical
Scavenging Assay

The best-known antioxidants are B-carotinoids, ascorbic
acids, and tocopherols as well as Phenolic compounds, there-
fore, ascorbic acid has been used.

DPPH is a stable organic radical which has the capacity
to scavenge biological reagents. Its solution is deep purple in
color with an absorption peak at 517 nm, which disappears
with the presence of the radical scavenger in the reactive
system, when odd electrons of nitrogen in DPPH molecule
are paired. The reactive rate and the ability of the radical
scavenger depend on the rate and the peak value of disap-
pearance of the DPPH [31, 32]. 2 ml of DPPH radical solu-
tion (75 pM) and 2 ml solution of plant extract of various
concentrations (20 pg/ml - 100 pg/ml) were prepared in
methanol and ascorbic acid was used as standard. The reac-
tion mixtures were shaken thoroughly and kept at dark for 30
min. The control solution was prepared by adding 2 ml of
methanol with 2 ml of DPPH solution. The absorbance of all
the reaction mixtures and control solution was measured at
517 nm. The % inhibition was calculated using the following
formula:

% Inhibition = [(AC 517 nm- AS 517 nm/ AC 517 nm) x
100]

Where,

AC is absorbance of Control and AS is the absorbance of
Sample.

The graph was plotted between % inhibition and different
concentrations of plant extract and ascorbic acid and ICs
value was determined.
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2.7. In vitro Enzymatic Estimation

2.7.1. Determination of Hyaluronidase Inhibitory Activity
Assay

Hyaluronidase inhibitory activity was determined accord-
ing to the method of Tu and Twata, 2015. A mixture of 25
pL of Salvia officinalis extract(20-100png/ mL) were pre-
pared in methanol and 3 pL hyaluronidase from bovine se-
rum albumin [Sigma A4503] was pre-incubated for 10 min at
37°C and then added 12 pL phosphate buffer (300mM, pH
5.35) incubated for 10 min at 37°C. Afterward, 10 uL hyalu-
ronic acid substrate [Sigma H5388, USA] was added and
incubated for 45 min at 37°C. Decomposition reaction of
hyaluronic acid was stopped by adding 100 pL acidic albu-
min acids. Mixed solution 25 pL incubated at room tempera-
ture for 10 min, and then absorbance was measured at 600
nm wavelengths. The absorbance in the absence of enzyme
is used as a control group. Rutin was prepared in methanol
used as a positive control group [33].

% Inhibition = [(AC 600 nm- AS 600 nm/ AC 600 nm) x
100]

Where,

AC is absorbance of Control and AS is the absorbance of
sample Salvia officinalis extract.

2.7.2. Determination of Collagenase Inhibitory Activity

The method of Kim et al., 2004 with modifications was
used to determine a Collagenase Inhibitory Activity. 25 ul
Collagenase from Clostridium histolyticum was dissolved in
the 25 pl 50 mM Tricine buffer (400 mM NaCl and 10 mM
CaCl,, pH 7.5). The synthetic substrate, FALGPA- (N-(3-[2-
Furyl] acryloyl)-Leu-Gly-Pro-Ala) (50 pul 2mM) was dis-
solved in the Tricine buffer added to 2 mM. Salvia officinalis
extract was incubated with the enzyme for 15 min before
adding substrate to start the reaction. The final reaction mix-
ture (75 ul total volume) contained 25 pl of 50 mM Tricine
buffer, 25 pl of extract (20—-100 pg/ml), and 25 pl of 0.1
units of enzyme Collagenase. Controls performed with 50
mM Tricine buffer as extract was dissolved in Tricine buffer
(50 mM), while rutin was used as a positive control. After
adding 50 pl of 2 mM FALGPA substrate, collagenase activ-
ity was measured immediately at 340 nm. Control was 50
mM tricine buffer as extract was dissolved in tricin buffer.
Rutin was used as a positive control group [34].

% Inhibition = [(AC 340 nm- AS 340 nm/ AC 340 nm) x
100]

2.7.3. Determination of Elastase Inhibitory Activity

Elastase inhibitory activity was determined as per the
procedure Thring ef al., 2009. This assay was performed in
0.2 mM Tris-HCL buffer (pH 8.0). Porcine pancreatic elas-
tase (PE - E.C. 3.4.21.36) was dissolved to make a 1 mg/ml
stock solution in 0.2 mM Tris-HCL buffer. The substrate 0.8
mM N-Succinyl-Ala-Ala-Ala-p-nitro anilide (SANA) was
dissolved in buffer. The Salvia officinalis extract (20-
100pg/ml) dissolved in Tris-HCL and incubated with the
enzyme for 20 min before adding substrate to begin the reac-
tion. The final reaction mixture (Total 250 pl) contained 50
ul plant extract, 160 ul buffer, 20 pl enzymes, and 20 pl sub-
strate. Rutin was used as a positive control. Negative con-
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trols were performed using Tris-HCL buffer. Absorbance
was measured immediately at 410 nm and then continuously
for 20 min using a 96 well microplate reader [35].

% Inhibition = [(AC 410 nm- AS 410 nm/ AC 410 nm) x
100]

2.8. In vivo Assay
2.8.1. Selection of Animals

The study was carried out after obtaining the Institutional
Animal Ethics Committee approval number PBRI/IAEC/PN-
17037 as of CPCSEA (Committee for the Purpose of Control
and Supervision of Experiments on Animals) from Pinnacle
Biomedical Research Institute. Swiss albino mice were used
in this experiment. Animals were housed in polyacrylic cag-
es maintained under standard conditions of 18°C + 2°C and
12 h light/dark cycle. Animals had free access to standard
pellet diet and water, ad libitum.

2.8.2. Skin Irritation Study

Female Swiss albino mice, weighing 15-25 g, were used.
24h before the test (dose application), the hair on demarcated
areas of approximately 4 cm” on the dorsal surface of each
mouse was removed using a Rose Anne French hair- remov-
ing cream. The mice were observed for 48 h and those show-
ing any abnormal hair growth or any reaction to the cream
were excluded. Hair removing cream was preferred to shav-
ing blade in order to minimize free radical production due to
trauma from the blade.

2.8.3. UV Light Exposure Conditions and Development of
Photo-Ageing [36, 37]

The mice were divided into 4 groups, each containg 6
animals. Group I served as control. Saline solution used as a
vehicle. Group II animals received 5 min UV exposure twice
a day and served as irradiated control. The test groups III
received both UV radiations and 5% Salvia officinalis extract
topically, simultaneously (extract was dissolved in distilled
water). The group IV was treated as standard received both
UV radiations and 1% Rutin [38]. The treatment was given 4
h prior to UV exposure as per the protocol. All the animals
were kept inside a solar simulator (designed in the laboratory
and fitted with UV lamp) at a distance of 40 cm from the UV
light source (Ultra Vitalux 300 W Waton® bulb, Germany).
The bulb gave the full spectrum of UV radiation, i.e., 260 -
400 nm, simulating the full solar spectrum. UV exposure was
controlled by the time of exposure. Exposures were given
twice daily for 5 min. For the mice receiving topical formu-
lation treatment, the dorsal skin was treated with formulation
4 h prior to each UV radiation exposure. The standard rutin
(1%) was administered topically at the dose of 30mg/kg
body weight [39]. The extract (5%) was delivered as topical-
ly at a dose of 100 pl/cm2 area of the skin with a micropi-
pette. The animals were treated for 30 days following which
the skin was excised and used for biochemical estimation
and histological study. Skin Slides of mice were obtained
after termination of the experiment and fixed in 4% para-
formaldehyde for 24 h. Then skin specimens were embedded
in paraffin and sectioned. Hematoxylin and Eosin (H&E)
staining was used to observe epidermal thickness. H&E
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staining was successively conducted by deparaffination, hy-
dration, Hematoxylin staining, Eosin staining, and dehydra-
tion. Later, it was observed by microscopy. The wrinkle
score was observed at the termination of the study [36, 37].

2.8.4. Scoring of Wrinkles Produced

Skin wrinkling in hairless mice was scored as follows:
grade 0, no coarse wrinkles; grade 1, a few shallow coarse
wrinkles; grade 2, some coarse wrinkles; grade 3, several
deep coarse wrinkles. The scale ranged from 0 for normal
animals to 3 for the heavily wrinkled skin.

2.9. Method for Wrinkle Measurement

After 30 days, wrinkles were produced on the dorsal sur-
face of the mice skin. EXAFINE hydrophilic vinyl pol-
ysiloxane impression material (GC Corp. Tokyo, Japan) was
used for the impression of wrinkles. We set the impression of
wrinkles on the sample stand so that the measurement sur-
face was horizontal and produced wrinkle shadows by illu-
mination with light of a fixed intensity at 30°, using a fiber-
optic light source (Nikkon). The shadow images were photo-
graphed with a still video camera (MS-C1100) and a digital
image recorder (M SR1100, Minolta) with a macro 50 lens
system and were input into an image analyzer (LA555 per-
sonal image analysis system, PIASS Co Ltd., Japan). We
measured the shadow area for all shadows in one image,
using the image analyzer and calculated the ratio of wrinkle
area (%), defined as the ratio of the sum of the shadow area
to the measured area. The wrinkle grading score and wrinkle
area (%) were expressed as mean + standard deviation. Dif-
ferences between means were checked for significance using
Student's t-test.

3. RESULTS AND DISCUSSION

3.1. Phytochemical Screening of Salvia officinalis

Phytochemical screening of the plants showed the pres-
ence of carbohydrates, proteins, glycosides, phenols, flavo-
noids, terpenoids, saponins, and alkaloids. The result of Sal/-
via officinalis phytochemical screening can be seen in
Table 2.

Table 2. The result of qualitative phytochemical screening of
Salvia officinalis.
Phytochemical Content Salvia officinalis

Glycosides +

Triterpenoids +

Flavonoids +

Phenols +

Saponins +

Alkaloids +

Tannins -
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3.2. Quantitative Phytochemical Screening
3.2.1. Estimation of Total Flavonoids Content

To perform the calculations of total flavonoids content in
the study, a standard curve is needed which is obtained from
a series of different rutin concentrations.

y =0.001x+0.092; (R2 = 0,979).
All analyses were carried out aseptically in triplicate.

Standard curve of flavonoids has regression coefficient
which was 0.979 with regression line y =0.001x+0.092 and
the total amount of flavonoids present in Salvia officinalis as
shown in Graph 1, in 100 gms of Salvia officinalis extract
contains 31.667 of flavonoids as shown in Tables 3 and 4.

Table 3. Total flavonoids content in Salvia officinalis.
S. No. Salvia officinalis (MeOH)
1 0.124
2 0.123
3 0.124
Mean 0.124
SD 0.001
TFC Value 31.667
Table 4.  Results of the calibration curve.
S. No. Concentration (ng/ml) Absorbance
1 20 0.109
2 40 0.146
3 60 0.167
4 80 0.187
5 100 0.207
0.25 1
0.2 A
3
£ 0.15 1
2 y=0.0012x + 0.0921
2 R?=0.9798
< 0.1 4
<
0.05 A
0 T T T T T ]
0 20 40 60 80 100 120
Concentration (ug/ml)

Graph 1. Total flavonoids content in Salvia officinalis. (A
higher resolution/colour version of this figure is available in the
electronic copy of the article).
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3.3. DPPH (2, 2-Diphenyl-1-picrylhydrazil) Radical Scav-
enging Assay

The In vitro antioxidant and enzymatic activities of the
Salvia officinalis was studied. Free radicals can damage the
skin by altering the lipid contents in cellular membranes and
by affecting the passage of nutrients and other active compo-
nents in cell structure. The major protein content of healthy
functional collagen and elastin fibers also get altered thus
resulting in the formation of wrinkles, sagging and loss of
skin tone. The enzymes produced by collagen are attacked
by free radicals. Reactive oxygen species play a complex
role in the inflammatory cascade [40].

Graph 2 shows the percent inhibition values for DPPH
scavenging activity assay. Thus, the extract of Salvia offici-
nalis exhibited antioxidant activity when compared to stand-
ard antioxidant ascorbic acid. The ICs, value of ascorbic acid
for DPPH is 20.10 and extract of Salvia officinalis showed
the higher 1Csy 24.65. Lower the 1Csp, stronger the antioxi-
dant activity means the activity of plant is less but close to
the standard ascorbic acid.

@ Ascorbic acid W Salvia officinalis

100 4 88.92
90 4 79.43
80 1 86.08
= 70 1 59.17
£ 60 4 50.15 71.52
2 9
= 504 57.44 y =0.4889x +40.19
5 40 4 48.58 R>=0.9994
<30 y = 0.4454x +39.035
20 A R2=0.9787
10
0 : : : . . ,
0 20 40 60 80 100 120

Concentration (ng/ml)

Graph 2. Percentage Inhibition of ascorbic acid and Salvia offici-
nalis by DPPH assay. (4 higher resolution/colour version of this
figure is available in the electronic copy of the article).

Table 5. ICsy value DPPH scavenging activity of Ascorbic
acid and Salvia officinalis.
% Inhibition
Concentration Control
Ascorbic Acid Salvia officinalis
20 pg/ml 0.632 50.15 48.58
40 pg/ml 0.632 59.17 57.44
60 pg/ml 0.632 69.93 65.19
80 pg/ml 0.632 79.43 71.52
100 pg/ml 0.632 88.92 86.08
1Cso - 20.10 24.65

3.4. Hyaluronidase Inhibitory Activity Assay

The polysaccharide hyaluronan (Hyaluronic Acid, HA)
was isolated from bovine vitreous humor by Meyer and
Palmer, 1934. Hyaluronidase assay based on the precipita-
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tion of HA with cetylpyridinium chloride, which is used for
high throughput screening for hyaluronidase inhibitors. This
method can be used to evaluate the anti-aging activity of
various herbal formulations [41].

Based on Graph 3 extract of Salvia officinalis showed the
1Cs0 23.44 which is almost near about the value observed in
standard drug rutin with 1Cs5019.06 but less than the rutin.
The anti-hyaluronidase activity of Salvia officinalis has not
been reported to date.

@ Rutin M Salvia officinalis
%07 78.17
80 - 70.38
701 sta7 9086 76.02
£ 60 A 51.53 71.72
£ 50 | y = 0.3325x + 43.678
E 0 56.65 R2=0.9763
= 48.97 y=0.3458x +41.916
K30 4 R2=0.9734
20 -
10 A
0 . . . . . .
0 20 40 60 80 100 120
Concentration (ng/ml)

Graph 3. Percentage inhibition of rutin and Salvia officinalis by
hyaluronidase assay. (4 higher resolution/colour version of this
figure is available in the electronic copy of the article).

3.5. Elastase Inhibitory Activity Assay

Elastin is a protein found in connective tissue which is
responsible for the elasticity of the skin and lungs. This pro-
tein is catalyzed by the enzyme elastase. Degradation of elas-
tin by intracellular elastase increases with age and/or repeat-
ed UV-radiation, leading to skin aging [42, 43].

The elastase inhibitory activity of Salvia officinalis ex-
tract and Rutin were measured and showed in Graph 4. Elas-
tase inhibitory activity of Salvia officinalis extract and Rutin
showed the highest inhibition percentage at the highest con-
centration (61.49 and 62.20 respectively). However, Rutin
showed the highest activity in elastase inhibition with ICs,
value 25.11ug/mL. Salvia officinalis have 1Csy value 35.05.
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The result showed that Salvia officinalis extract possess low
elastase inhibition compared to Rutin (Tables 5 and 6).

Table 6. ICsy value of elastase inhibitory activity of Rutin

and Salvia officinalis.

% Inhibition
Concentration Control
Rutin Salvia officinalis
20 pg/ml 0.844 47.51 46.32
40 pg/ml 0.844 53.55 51.77
60 pg/ml 0.844 58.05 55.45
80 pg/ml 0.844 60.30 57.46
100 pg/ml 0.844 62.20 61.49
ICso - 25.11 35.05

3.6. Collagenase Inhibitory Activity Assay

Collagen, the major component of the skin, is degraded
by the enzyme collagenase Table 7. Inhibition of collagenase
activity delays the process of forming pre-collagen fibers and
subsequently the wrinkling process [44].

Table 7. ICsq value of collagenase inhibitory activity of rutin
and Salvia officinalis.
% Inhibition
Concentration Control
Rutin Salvia officinalis
20 pg/ml 0.912 52.74 48.02
40 pg/ml 0.912 56.35 57.34
60 pg/ml 0.912 61.51 62.17
80 pg/ml 0.912 68.96 67.87
100 pg/ml 0.912 71.71 72.91
1Cs 11.54 21.36
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Graph 4. Percentage inhibition of rutin and Salvia officinalis by anti-elastase assay. (4 higher resolution/colour version of this figure is

available in the electronic copy of the article).
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Graph 5. Percentage inhibition of rutin and Salvia officinalis by anti-collegenase assay. (4 higher resolution/colour version of this figure is

available in the electronic copy of the article).

Table 8.  Estimation of wrinkle score.
Group Treatment Wrinkle Score
1 Control 0+0
2 UV treated 2.83 +£0.408
3 UV + Methanolic extract of Salvia officinalis 1.83 +£0.753**
4 UV+ Rutin 0.83 £ 0.753%*

Values are means + SDs (n = 6), significantly different at ***p<0.01, **p<0.1, *p<0.5 in comparison to control calculated by Multiple Comparison Procedures (Bonferroni t-test).
Group 1: Normal: control with pellet diet only; Group 2: UV irradiated + standard diet; Group 3: UV irradiated + standard diet + methanolic extract of Salvia officinalis, Group 4:

UV irradiated + standard Rutin.

The Salvia officinalis extract possess Collagenase inhibi-
tory activity Shown in Graph 5. Collagenase activity of Sal-
via officinalis extract at 100 micro /ml is 72.91 and Rutin is
71.71. However, the 1Cs, value of Salvia officinalis extract
was 21.36 and Rutin was 11.54. Salvia officinalis extract
exhibits low antiaging antiwrinkle activity as compared to
standard rutin Table 8.

3.7. Skin Irritation Study

In skin irritation test, erythema and edema scores for a
regular interval of time i.e. 0, 24, 48 and 72 h were observed.
The plant extract showed no redness, edema, inflammation
and irritation after application on the skin. Thus, it was found
safe to use over the skin.

3.8. Inhibition of UV-induced Wrinkle Formation by
Methanolic Extract of Salvia officinalis

The number of wrinkles was measured in the vehicle, UV
irradiated and treated mice to determine whether treatment
with 5% methanolic extract inhibit wrinkle formation induced
by UV radiation or not. After UV radiation, deeper and wider
wrinkles were formed and number of wrinkles were signifi-
cantly (P<0.001) higher in the UV treated group than in the
non-irradiation group. In particular, the more decrease was
detected in the methanolic extract of Salvia officinalis treated
group when compared with UV treated group. Therefore, the
topical application of methanolic extract of Salvia officinalis

can effectively inhibit wrinkle formation on the dorsal skin of
an animal. The effectiveness of standard drug Rutin was high-
est in the inhibition of wrinkle formation.

3.9. Histopathological Study

The changes in the histological structures of mouse skins
were observed in the normal, UV irradiated, standard treated
and extract-treated groups. UV treated group showed thicker
epidermis and dermis layer as compared to a normal control
group. Adipose tissues were also found in higher level in the
subcutaneous region as compared to the Salvia offinalis ex-
tract-treated group. From these results it is found that the
topical application of methanolic extract of Salvia officinalis
can induce a decrease in the thickness of epidermis and der-
mis, and the number of adipose tissues in skin.

3.10. Statistical Analysis

Values are expressed as Mean = SEM, n=6, p<0.05 analysed
by Two-way ANOVA followed by Tukey’s Post Hoc test for
multiple comparison. Extract group was found to be significant
when compared to control, UV treated and STD rutin group.

Epidermal thickness was measured in different cases as
shown in Table 9. In the control, the mean of epidermal
thickness was equal to 6.028 = 0.073, while epidermal thick-
ness in UV exposure group indicated an increase and the
mean was equal to 59.318 + 2.148; this meant that chronic
UV exposure led to an increase in the epidermal thickness
9.84 times more than normal epidermal thickness Fig. (1). In
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Table 9. Epidermal thickness measurement for each individual in different groups.

- Control UV Treated Standard Salvia officinalis

5.82 54.62 11.6 28.24

5.95 54.84 10.25 32.12

Epidermal Thickness 6.34 58.88 9.64 34.61
(pm) 6.18 55.92 12.43 31.44

6.00 69.54 16.37 29.17

5.88 62.11 15.72 36.05

Mean + SEM 6.028 +£0.073 59.318 £2.148 12.668 + 1.044 31.938 +£1.126

the standard treatment group, epidermal thickness was re-
duced in comparison to the exposure group, its mean became
12.668 + 1.044; and plant extract-treated group also effec-
tively reduces the skin thickness and the mean of the group
became 31.938 + 1.126; it meant that Salvia officinalis 1.857
times reduced the epidermal thickness when compare to UV
exposed group shown in Graph 6.
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Graph 6. Comparison of epidermal thickness (no. of sample n=6).
(A higher resolution/colour version of this figure is available in the
electronic copy of the article).

CONCLUSION

This is the novel study in which we investigated the anti-
aging and antiwrinkle effects of Salvia officinalis. From the
study, an extract of Salvia officinalis showed potential anti-
oxidant activity by DPPH radical scavenging assay.

The in vitro analysis of antiaging showed that Salvia of-
ficinalis extract effectively inhibited the activity of Col-I,
Ela-I and Hla-I enzymes of skin as during aging process, the
level of these enzymes increases which degrade the skin
components. From histology of skin, it is clearly demon-
strated that Salvia officinalis extract reduced the epidermal
thickness and helped in restoring skin elasticity and thereby
slowing the wrinkling process. As Salvia officinalis contains
rich Phytoconstituents already reported in previous studies,
thus supporting the in vitro antioxidant and enzyme inhibito-
ry activity in the present analysis. The study on exact respon-
sible active constituent in the aging process is under pipeline
for future study of the mechanistic pathway. Commercially

Control group

Standard (Rutin 1%)

UV Irradiated group

UV irradiated + Methanolic extract of Salvia officinalis

Fig. (1). Photomicrography of skin. (4 higher resolution/colour
version of this figure is available in the electronic copy of the arti-

cle).




54 Current Aging Science, 2021, Vol. 14, No. 1

available chemical-based sunscreens prepared by using tita-
nium dioxide, zinc oxide, dioxybenzone, etc. thus may cause
dermatitis and skin irritation by reacting with other molecules.
Because Methanolic extract from Salvia officinalis effective in
UV radiation produced aging means it minimizes the adverse
effect of UV radiation, so we can say that the plant extract
may serve as a protective sunscreen against UV radiation.

At the same time, extract of Salvia officinalis is less toxic
as compared to dermal formulation of skin, commercially
available. UV radiations damage the skin tone by damaging
macromolecules such as proteins and lipids in skin. There-
fore, it is the need of today’s lifestyle to prepare such herbal
preparations inclusive of polyphenols, flavonoids and antiox-
idants for better tolerability and greater efficacy.

LIST OF ABBREVIATIONS

uv = Ultraviolet Radiation

ECM = Extracellular Matrix

SC = Stratum Corneum

MeOH = Methanolic

DPPH-2 = 2-Diphenyl-1-picrylhydrazil

AC = Absorbance of Control

AS = Absorbance of Sample

Col-I = Collagenase Enzyme

Ela-I = Elastase Enzyme

Hla-I = Hyaluronidase Enzyme

FALGPA = (N-(3-[2-Furyl]acryloyl)-Leu-Gly-Pro-Ala)
SANA = N-Succinyl-Ala-Ala-Ala-p-nitro Anilide
GAGs = Glycos Amino Glycan

MMP = Matrix Metalloproteinase

So = Salvia officinalis

HA = Hyaluronic Acid

IC = Inhibition Concentration

H&E = Hematoxylin and Eosin

CPCSEA = Committee for the Purpose of Control and

Supervision of Experiments on Animals
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In present study, an advanced, simple and a rapid reverse phase high performance liquid chromatography (RP-HPLC) method was
developed for the quantitative determination of sulfasalazine in rabbit plasma. Sulfasalazine was separated using Chromatopak C-18 basic
peerless (250 mm % 4.6 mm, S|t) column in an isocratic mode using mobile phase consisting of the mixture of 10mM Ammonium acetate
pH adjusted to 4.5 and acetonitrile (70:30 v/v) with a flow rate of about 1.0 mL/min at ambient temperature. An ultra-violet detection of

extracted from plasma matrices with high efficiency using a simple protein precipitation method. The method was found to be highly
selective with no carryover effects. Linearity of sulfasalazine was found with the range of 2.5-100 pg/mL with the value of r* > 0.995 a
correlation coefficient. At all three quality control levels, developed bioanalytical method was found as repeatable and reproducible as
well. The average recoveries of sulfasalazine from plasma were in the range of 95.59-97.16%. The bioanalytical samples showed good
and acceptable stability of sulfasalazine solution at different storage, packaging and handling conditions. Hence, in conclusion, the
validated and developed HPLC-UV method could be effectively utilized for determination of sulfasalazine in pharmacokinetic studies

involving novel formulations.

Keywords: Sulfasalazine, RP-HPLC, HPLC-UYV, Plasma.

INTRODUCTION

Sulfasalazine, chemically is 2-hydroxy-5-[[4-(pyridin-2-
ylsulfamoyl)phenyl]diazenyl]benzoic acid, a brownish-yellow
odourless crystal with a melting point of 240-245 °C. It is a
sulfonamide prodrug synthesized via an azo-coupling reaction
formed from reacting sulfapyridine with nitrous acid and sali-
cylic acid in an alkaline medium [1]. This work was reported
by Pharmacia Inc. initially for the treatment of rheumatoid
arthritis [2]. Since then, drug has been approved and prescribed
for the treatment of various inflammatory bowel diseases [3],
such as ulcerative colitis, Crohn’s disease and rheumatoid arth-
ritis diseases [4-6]. The immunomodulatory, anti-inflammatory
and antiproliferative properties of sulfasalazine has also been
extensively exploited as a treatment alternative in various
dermatological disorders [7-9].

-
|
|
|

sulfasalazine and the internal standard was carried out at 362 nm. Both sulfasalazine and internal standard (IS, 4-hydroxy benzoate) were |
|
|
|
|
|
|

After oral administration of sulfasalazine, only a partial
amount of sulfasalazine is absorbed from the upper gastro-
intestinal tract, whereas most of the compound reaches the
colon. It is then cleaved by bacterial azo-reductases into sulfa-
pyridine and 5-aminosalicylic acid in colon and cecum [10].
Although the complete and exact mechanism of action (MOA)
of the drug is not fully understood, it is being suggested that
5-aminosalicylic acid is effective against inflammatory bowel
diseases, i.e. it exerts the action locally in the colon with only
low amounts getting absorbed into the bloodstream, whereas
sulfasalazine and sulfapyridine is known to be significantly
absorbed from the large intestine, responsible for its immuno-
modulatory and anti-inflammatory action against rheumatoid
arthritis [11]. However, on continuous use, the patient's toler-
ability to the drug is largely impacted due to the elevated serum
total free sulfapyridine levels, leading to development of various

This is an open access journal, and articles are distributed under the terms of the Attribution 4.0 International (CC BY 4.0) License. This
license lets others distribute, remix, tweak, and build upon your work, even commercially, as long as they credit the author for the original
creation. You must give appropriate credit, provide a link to the license, and indicate if changes were made.
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Th j i
e purpose of .ﬂus study is to analyse the gap between expectation and perception of consumers towards
organized retail formats. It is also h

StRPuctan i this ( .ave measured the impact of service quaﬂ‘t}: Jactors on customer
e B present era, majority of customers purchase from organized retail formats as they want

_ €ir time and energy. Also they get all the products from these retail formats. This study has
specified the five dimensions of service quality like tangibility, reliability, responsiveness, empathy and

:ssurﬂm:'e. These all factors define the service quality. The service quality scale was developed by
a

formats for their daily needs. Their expectations and experience were asked and analysed to check the effect
on ca:rstomer satisfaction. It is fact that if customers are satisfied with the service quality of these organized
retail formats then the frequency of purchasing would be high. This study was conducted in two cities of
Madhya Pradesh. These cities are Indore, Bhopal. For this study, convenience sampling was applied. The

findings revealed that customers are satisfied with the service quality factors and in future, they would be
happy to purchase the products from the same organized retail formats,

Keywords: 1.Customer satisfaction , 2.Service Quality Gap, 3.Retail Formats.

Introduction:

Indian retail industry has emerged as one of the most dynamic and fast-paced industries due to the entry
of several new players. According to Indian Retail Industry Report Indian Brand Equity Foundation " total
consumption expenditure is expected to reach nearly US$ 3,600 billion by 2020 from US$ 1,824 billion in
2017. Retail industry reached US$ 950 billion in 2018 at CAGR of 13 per cent and is expected to reach US$
1.1 trillion by 2020. Online retail sales were forecast to grow 31 per cent y-o-y to reach US$ 32.70 billion
in 2018. Revenue generated from online retail is projected to reach US$ 60 billion by 2020. India is the
world’s fifth largest global destination in the retail space. In FDI Confidence Index, India ranked 16 after
US, Canada, Germany, United Kingdom, China, Japan, France, Australia, Switzerland, and Italy
respectively.”. '

Figure -1
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INTRODUCTION

Electronic commerce (e-commerce) refers to all commercial transactions of buying and selling products and
services over electronic systems covering the various stakebolders viz., manufacturers, marketers, government,
service providers and consumers. It facilitates on-line purchase of products and services. Almost everything such as
groceries, electronic goods, cOmMPUIETS, laptops, mobile sets, apparels, jewelries can be purchased online. Besides

services such as train / air ticket booking, insurance premium payment, €ic.

products, people can avail of online
are using this altemate channel

Consultants, businessmen, lawyers, retailers, manu
for offering their services to potential clients.

facturers and service providers

1 available to transact online. Moreover, there is encugh freedom as well
surfinthcintemﬂandlmk for pfoducm.mahmmpaﬂsmsd
different models and evaluate their prices. They can also go to other online product review sites, and discuss in
social network forums. Once the customer likes 8 product after all research, sitting in the comfort of his

has also made it easy to make payments using various options such as

E-commerce
i mmrmmm.mmwymmtismndnﬂndcﬂudismhwm

For customers it is a new enticing channe

as privacy in online shopping. Customers can

various
home, he can order for it online.

credit cards, debit cards, direct
product, which reaches the doorstep of the customers within few days.

E-commerce has grown five fu!dintbﬁlastfgmyea:sinlndinﬁumUSD 1.750 million in 2007 to USD 6.790

million in 2010. India's e-commerce market is forecast to reach USD 25 billion in 2015. E-commerce market in

India was largely dominated by online travel industry with 80% market share while electronic retail (E-Tailing)

i and digital downloads are expected to grow atd faster rate, with online travel continuing to retain Tkt
E-Tailing : Mawmﬂbym@mhe i 5
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ABSTRACT:

Dramatic advances of Information and Communication Technology (ICT), changing mix and
personal values of the workforce, emergence of the knowledge economy and increasing global
competition have created enormous challenges in organizations. To cope with the challenges
efficiently, human resource has been considered as one of the most important factors in today’s
competitive market place. The focus of this paper is to gain an insight into the current HRM
practices and its impact on employee’s satisfaction on the private banking sector in India. For
conducting this research, 100 bank employees are selected from the chosen banks and out of this
88 employees responses properly, the response rate is 88%. The questionnaire consists of only
few questions on nine HRM dimensions such as recruitment and selection systems,
compensation package, job security. The questionnaire was developed by using a five point
Likert scale. In this study, some statistical measures such as Z-test mean and proportion analysis
is used to examine employee’s satisfaction. The study reveals that all HRM dimensions
exercised in the private banking sector of does not satisfied to the employees equally. Most of
the employees are dissatisfied with compensation package followed by recruitment and
selection. So, these HRM dimensions quality should be improved for the betterment of the

bank’s success.

KEYWORDS: Human Resource Management; Employees Satisfaction; Private Bank; Z-
test.
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Abstract

In the present scenario, the skilled employees are in demand and performance is measured by
their capabilities, competencies, abilities, knowledge. Those employees have those talents they
are selected immediately and their potentialities are used for the output of organization. Hence,
HRD means to shape the employees by train them according to their knowledge. It depends
upon the culture of organization as it gives an input to them at the cost of their organization.

Every employee has its own needs that is to be fulfilled by their organizations and able to sustain

in it for their professional development. Its utility comes to the fore especially when

organization is in trouble. In this study, educational institutions were selected and atterpted to
jmpact of HR Practices on their performance in terms of efficiency and
productivity. Regression Was applied on SPSS. The findings disclosed that HR Practices
included recruitment & selection, training & development, compensation, promotions,
welfare policy, and grievance redressal policy are all

performance appraisal. employee
responsible for employee performance. These are the pillars of any organization to survive in the

cut-throat competition especially in education sector.
ruitment & selection, training & development, compensation, promotions,

Keywords: rec , :
performance appraisal, €mPIOYEe welfare policy, grievance redressal policy, employee

performance.
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Career Anchors of Teachers in Private Higher Education
Institutions in Management and Engineering Education
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Abstract:

Bﬂckgr:ﬂund: Due to growth in education secior in India, private institutions dre playing u mgur 1vic il ludiun
education system since last decade. Quality of education imparted depends on satisfaction of teachers.
Although, service to society is considered most important factor for teachers , but private educational institutes
need to identify preferences of teachers to make better human resource practices and refain manpower . The
choice of career preference between government educational institutes or private educational institutes is
important aspect of society. Government job gives job security and private job has relatively higher
compensation. The research endeavors to analyse what are motivating factors for teachers in private higher
education institutions in India.

Method: In this article Career Anchor Model is used. The sample consisted of 66 teachers of private
educational institutes based in Bhopal from Management and Engineering. The data was obtained by the
Career Anchors Scale. Data analysis was conducted for all six career anchors through mean and standard
deviation.

Result: The research concluded that in higher education, the teachers of private institution prefer job security.
Conclusion: In order to impart quality education in India, the decision makers of private institutes should make
their employees satisfied by inculcating the sense of job security within them in their human resource practices
Keywords: Career Anchors, , Higher Education, Private Institutions ,Teachers, Job Security.
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I. Introduction:

Development of higher education is significant for the growth of developing countny' like India
Higher Education in India has witnessed rapid growth. The higher education system in India include both
private and government funded universities. Government funded universities are supported by the Government
of India and the state governments, while private unnfers:tlcs and private colleges in India do not get
government funding and are thus requi_l'eq to Eﬂﬂﬂr&te_thqlr own finances. Considering high number of teachers
employment generated by private institutions , the ssgmﬁc_anet? of tear.?hers‘\:vurking in private universities or
college is established beyond doubt. Like other Ifarge organizations, universities are deeply influenced by both
social, economic and political dcwf!opn?ents (Simsek, 1999). It has l::een. proposed that the permeation of
managerialism into university operations is necessary as a result of these social, economic, and political changes
(Churchman, 2006). Lindholm (2004) stated that, although society has unquestioningly trusted universities and
allowed their faculty members to pursue individual work in the past, society now expects the same members to
have the social responsibility to _contnbute to the jﬂelfare of tl_lmr_:nsmutiuns and the larger community.
Lindholm also emphasized that this expectancy requires an examination of the career development of faculty
members (especially that of newer i:acullty members), regar{!less _c:f the complex nature of academic career
development processes. The current situation has mandated um\!e‘rsmes to redefine the roles and functions of its
faculty members (teachers). Thus, universities need to redefine “what they are” and “what they do” to survive
under such changing social, economic and political contexts (Billit, 2010; Froman, 1999). In India, society is
attracted to government jobs instead of private Jjobs as they offer security of job. Educational sector not only in
India but all over the world is urientegl towards service to sociat;l,:. With growing employment by private in
higher education institution in India , it is important to identify that “are the teachers attracted to their profession
for service 10 mankind or cluthar dimensions of _job‘in more important to them. This understanding shall help the
decision makers in private in higher education institutions in India to make proper retention policies.
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Trends and drivers of growth of organized retail industry in India
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Abstract:
‘Batkgrounad: Driven by
" and the one of the larg
potential is concerned. It

strong macroeconomic factors,
est retail market in the world, It
provides a strong platform

thus holds a very strong position as far as its market
for consumers, distributors, manufacturers and ancillary

sectors like transportation, logistics, Retailing has travelled through different phases. Origins of retailing in

India can be traced back to

the emergence of kirana

and mom & pop stores, but with Indian economy getting

Eibemlis_ed in early 1990s the organized retailing has witnessed high growth. The retail growth is seen not just in
major cities and metros, but also in tier I and 111 cities and is reaching rural India also.

Methodology: The present paper
retail market. It is a descriptive. Dat
Conclusion: Healthy economic

urbanisation, are some of the

is researched to identify the drivers which affect the growth of the Indian
a is collected through secondary sources.

growth, changing demographic profile,
factors driving growth

increasing disposable income,
in the organized retail market in India. Since Government

of India has introduced reforms to attract Foreign Direct Investment (FDI) in retail industry , the retail sector -

this sector has witnessed rapid inflow of FDI,

India is well on its way to become one of the most prospective

India is one of the fastest growing economies globally

e ———

—— Date of Submission: 17-10-2020

markets for the domestic and global retailers
Keywords: Organized Retail, Retailing in India, Unorganized Retail
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I. INTRODUCTION:
Organized retailing essentially refers

to any trading activity conducted by licensed retailers from

modern retail formats such as hypermarkets, supermarkets or departmental stores, Organized retail formats can

exist either as stand-alone shops or occupy space in a mall. Organized retailing, in India is referred to trading

activities undertaken by licensed retailers, those who are registered for

sales tax, income tax, etc. These include

supermarkets, hypermarkets and retail chains. Gurjar, and Kunal (June 2016) found that Organized sector i< a

sector consisting of all incorporated enterprises wh'ich_are engaged i
services operated as private limited or limited organizations governed

n the sales or production of goods and
by Companies act and having more than

g i ill be characterized as a company owned retail setups : part of the
| workers. Organized Retail Sector wi i P
:::ptlg:;e ;: g mcgdirect payroll of the company (some may be on the contract also) ; employees are under

minimum wages act of India. Organized retail may be defined as an

Yy organized form of retail or wholesale

s : i- in of sfores or distribution centers run by professional management

ivi h is typically a multi-outlet cham of stor r ; 10 g
aﬂw'%:e]r;nd MNarasimhan.1997). Organized retailing essentially refers to any trading activity conducted hv
:ic :::;d“mmﬂers from modemn retail formats such as hypermarkets, supermarkets or departmental stores.

~Organized retail formats can exist either as stand-alone shops or occupy space in a

National Accounts Statistics of India (2014), the organized sector com

mall. “According to the™——==~—
Prises enterprises for which the statistics

; the budget documents or reports ete. On the other hand the unorganized sector refers to those
are ava_llahli I?;I: agtivitiei or collection of data is not regulated under any legal provision or do not maintain
entegg:?:r accounts. Kohli and Bhagwati (2011) categorized unorganized and organized retailers. They classify
any ;

tailers are categorized in India as either formal or informal and as
re

organized or unorganized. The informal

mous with “small” retailers) consists of unincpmpmted businesses that are owned and
sector (_ge“,e‘.'aﬂy;:ﬁolguseho!ds. These businesses are not legally distinct from their owners, who raise capital ==
s runhb;f mil':ltrii'-;: and have unlimited personal liability for debts and obligations, Informal businesses typically
at their o

employ family memb

with "large"retailefs
behalf of cooperativ

about this sector is ava

name and have cen

supermarkets and depmmufaeturars who rent space within a larger store

ers and casual labor without formal contracts. The formal

sector (generally synonymous

), on the other hand, includes corporations, limited compani

» and businesses run by or on

e socleties and trusts. The.organized sector comprises incorporated businesses. Information

tral management and suandardized business practices. Hyperm

jlable from company budgets and reports, Chain stores are retail outlets that share a brand
arkets are combinalions ot

artment stores, For example, Big Bazaar and Spencer’s Retail are hypermarkets in |ndia.

and operate independent

Stores-in-store are
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Abstract ;- The COVID-19 Pandemic has resulted
in logkdown aorois the country and businesses
were forced to run their activities by keeping the
Soclal Distancing in Mind o connect to the
customaers.  The unespected change in the
business aporoach becasse of the pandemic has
resulted many of the ployers in senace industry to
stop their busingss activities or have seen a very
bad deckne in their business till they are Familiar
o the new approach of doing the business,
Sectors like Education, Health Care, Gym, Tourkim
have witnessed @ direct impact a5 the
invohiement  of the  people/Customers/
Condumars were limited of completely shut 1o
provide the services, With the gowernment's
restrictions on the E-Commence platform was
oliowed to operate wath lot of restrictions to
provide only essential goods to the borrowers
and the service providers cama in with the
imprevement in their services o provide contact
less  delweries to  the customers 3t their
doossteps, these type of activities has resulted
enormous increase in the E-Payments crossing
muits billions in the months after the initial lock
dawni.

Thiz paper will highlight the scenarios
Past COVID-19 perspective  [owards Servioes
sectar,

Keywords - Pandermic, Lock downs and Services,
Givermment, Senvices Secior

Introduction = The Indian economy has come a
long way from the day that happened to be the
oni that set it on acceleration, The day was July
24, 1951,

The changes In industralisation and
rrade policies 1hat began in the earty 19905 have
brought a sort of a multiphier factor to major
paris of the indian econamy, as the Government
of india is now more sdamant of being a sponsor
to the private sector over time. GDP - 5.4x The
actual size of India’s economy is more than five
times it was back in 1991, India has become a
services sectos-based economy in this period.

Services sector & the biggest in India and
it contributes to more than half of Gross Value
Added (GVA), According to the second advance
estimates of GVA, the shares of service sector
reached 55.35% in FY20. Services sector GVA has
Erown at o CAGR (Compound Annual Growih
Rate] of 1.45% to USS 1,064.8 billion in FYZD from
USS 1005 bilan in FY16 The service sectar
provides smployment to a large section of Indian
population

iy wnrvmn GVA T 0 Peneetage of dotal GVl
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Services exports are major part of the
total exports done from India, According to
Reserve Bank of India, in February 2021, service

eaports stood a1 USS 21.17 billion, while imports
snocedd at USS 10.61 blllion,

The - cervices category o India
incorparated 2 cumulative  foreign  derect
investment (FDH) warth LSS 8586 billon betwien
April 2000 and Decermber 2020 The service
sector categary ranked 15t in FOL nflow as per
data relemed by the Departmant for Promotion
of Industry and Internal Trade (DRUT).

-

et Lot of Migor Sarvices from inda (US4 bilicn)
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India Services Business Aq:ﬂvil'r

The
Indey/NikkaifIHS  Market Services Purchasing
Managers' index has fallen to 54 in April 2021,

from S4.6 in March 2021, due to pandemic-
induced restricthons in business related activities

and abso due to discouraged sentiments 1owards
growth prospects.
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M ilton Friedman (1970), an eminent Nobel
€conomist, in a provocative essay argued that
: the only social responsibility of business is to
INcrease profits and refrain from engaging in deception
and fraud. He asserted that the main business of
business is to remain in business by being profitable
1N|'IIIE staying within the rules of the game, i.e., engaging
N open and fair competition without deception or
fraud. This has been the stand of most businesses for
many years since. They have traditionally considered

pn:_:ﬁtahitit',r and increasing shareholder value as their
ultimate goal.

Other arguments have also been put forth against
companies being socially responsible. One is that the
economic function of business is to make products and
not solve social problems that are the responsibility of
individuals, society and the government. Other
arguments talk about social responsibilities resulting
in lower economic efficiencies for corporations,

imposing unequal costs on some companies etc. Some

critics also argue that professional managers are best
suited for their respective organizational roles and
expecting them to involve in social activities is unfair
and counter productive.

However, management thought has also been highly
enriched by the likes of Peter Drucker (1955), who has
consistently endorsed the idea of corporate social
responsibility (CSR), long before it became fashionable.

Defining CSR:

There is no universally acceptable definition of CSR.
Some thought provoking definitions are as under:

® “Corporate Social Responsibility is the tpntinuing
commitment by business to behave ethically and
contribute to economic development while
improving the quality of life of the workforce and
their families as well as of the local cornmunit_y and
society at large” World Business Council for
Sustainable Develapment

® “CSRis about how companies manage th.? business
processes to produce an overall positive impact on
society.” Mallen Baker

® “CSR is.a company’s commitment to operatirig in
an economically, socially and E_r'u..urn::-nr_nentzlli'g,ur
sustainable manner whilst balancing the interests
of diverse stakeholders.” CSR Asia

@ CSR is “a concept whereby companies Integrate
social and environmental concerns In their business

operations and in their interactian" with their
stakeholders on a voluntary basis.” European
Commission

‘Thus, Corporate Social Responsibility is the continuing
commitment by corporations to voluntarily heha\fe
ethically and to contribute to sustainable economic
development while improving the quality nf_ life of the
employees, their families, the local community and the
society at large in ways that are good for business and
development.

Other terms normally used interchangeably with CSR
are ‘Social Responsiveness of Companies’, ‘Corporate
Citizenship’, ‘good corporate governance’ and ‘the
ethical corporation’ [

A Case for C5R:

Traditionally, social responsibility, philanthropy, ethics,
etc. were considered best left to individuals.
Corporations are after all organizations formed by

- individuals. Thus, it is only apt that the collective social

responsibility of is reflected as CSR. Corporations have
grown big and strong and some of them have turnover
and profits exceeding the GDPs of small nations. This
power needs to be balanced by responsibility.
Companies need to have good stakeholder relations.
CSR is a means to match corporate operations with
stakeholder values and demands. CSR also stems from
the desire of businesses to forestall government
regulation. Socially responsible firms are preferred by
prospective employees and are relatively more
successful at retaining employees as they increase
employees’ self respect and job satisfaction.

David B. Montgomery and Catherine B. R. (2003), in a
preliminary study involving 279 MBAs from 2 European
and 3 North American Business schools found that
reputation related attributes of caring about
employees, environmental sustainability, community/
stakeholder relations and ethical products and services
are important in job choice decisions. Their results also
show that more than 90% of the MBAs in the sample
were willing to forego financial benefits in order to work

for an organization with a better reputation for CSR
and ethics. .

CSR serves the economic self-interest for a business in
today's brand driven markets by becoming a tool for
brand differentiation. Companies would like to do the
right thing so as not to damage reputation built over a
long time. This tendency of risk management could be
another drive towards CSR. CSR can also be seen as

14 | June2020

Materials Management Review



Scopus Index Journal

E-ISSN: 0975-8935 P-ISSN: 0253-1097
Cosmos Impact Factor: 6.120

CERTIFICATE OF DUBLICATION

This is certified that our Editors-Reviewers accepted the research paper of
Mr./Ms./Dr.. Akhilesh Mittal

Dr. Mohammad Mainul
Executive Editor

Journal of the Social Sciences
WWW.apcjss.com




19SS &

CSEIT

International Journal of Scientific Research in Computer Science, Engineering and Information Technology

[SSN : 2456-3307 (www.ijsrcseit.com)
doi : https://doi.org/10.32628/I]SRCSEIT

A Survey : Data Mining and Machine Learning Methods for Cyber Security
Ashish Prajapati!, Shital Gupta?
1M Tech Scholar, School of Research & Technology People’s University, Bhopal, Madhya Pradesh, India
2Assistant Professor, School of Research & Technology People’s University, Bhopal, Madhya Pradesh, India

ABSTRACT

Article Info

Volume 7, Issue 2

Page Number: 24-34
Publication Issue :
March-April-2021

Article History
,Accepted : 01 March 2021

Published : 08 March 2021 Attacks

This survey paper describes the literature survey for cyber analytics in support of
intrusion detection of machine learnings (ML) and data mining (DM) methods.
Short ML/DM method tutorial details will be given. Documents representing
each method were categorized, read and summarized based on the number of

citations and significance of an evolving method. Since data is so important.

Keywords: Machine Learnings, Data Mining, Cyber Security, . Novel (Zero-Day)

I. INTRODUCTION

This report shows the findings of a literature review
of cyber security applications in machine learning
(ML) and data mining (DM) methods. The ML/DM
methods and multiple applications for each method
are listed for the detection of cyber intrusion issues.
The complexity of various' ML/DM algorithms is
discussed and the paper offers a set of comparative
parameters for the ML/DM methodology and a set of
‘ guidelines on the best possible methods for solving
cyber problems.

Cyber security is the collection of technologies and

processes designed to protect against attacks,
unauthorized entry, modification or degradation of
computers, networks, programs and data. Network
Security Systems and device (host) security systems
are integrated into cyber security systems. Each one

at least has an intrusion detection system, firewall

and antivirus applications (IDS). The IDSs help
classify  and

information systems use, replication, modification

discover, detect  unauthorized
and destruction [1]. The safety violations include
external (external attacks) and internal intrusions

(attacks from within the organization).

There are three principal forms of IDS support cyber
analytics: maluses based (also known as signature-
based), anomalous and hybrid-based. Misuse-based
techniques are constructed by using signatures of
these attacks to detect known attacks. They detect
known attacks without creating an excessive number
of false alarms. They are successful. Manual updates
of the database with rules and signatures are also
essential. Novel (zero-day) attacks cannot be detected

by misuse techniques.

normal

_ classify

Anomaly-orientated approaches model

network and system activity and

+ Copyright: © the author(s), publisher and licensee Technoscience Academy. This is an open-access article distributed under the
terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial use,

distribution, and reproduction in any medium, provided the original work is properly cited
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abnormalities as abnormalities, Their ability to detect
zero-day attacks makes them appealing. Another
benefit is that typical activity profiles are adapted to
each device, application or network and make it
.difficult for attackers to know what behaviours they
can do without detection. In addition, the data used
to alert anomaly-based techniques (novel attacks) for
signatures for detectors may also be-used. The key
drawback of anomaly-based techniques is that there
is a potential to have high false alarm rates (FARs)
because the device activity which was previously
unseen (but legitimate).

This study focuses on the ML and DM cybersecurity
approaches with a focus on and examples of the
ML/DM methods. A number of documents detailing
these approaches, including many analyses, have
‘been” released. The emphasis of the paper is on
publications that follow those standards, unlike
previous reviews. Google Scholar queries using
‘machine learning" and "cyber,” and "data mining"
and cyber were conducted. Highly quoted papers
were- emphasized in particular because the
techniques discussed were common. However, this
focus may neglect major new and evolving
techniques, so some of these papers have also been
selected. Overall, documents were selected so that at
least one and, preferably, a few representative papers
were available for each ML/DM category mentioned

later.

II. METHODS AND MATERIAL

Cybersecurity Attack:

In the early days, malware was written simply to
demonstrate security vulnerabilities or, in certain
cases, to demonstrate technical skills, The primary

purpose of malware today is to steal confidential

information from others for the benefit of individuals,

finance or company [3][4]. For example, malware is

sometimes used to target government or corporate

websites for the collection or disruption of guarded
information. Malware is used in other situations to
collect personal data such as social security numbers
or credit card numbers even against individuals, As
broadband broad band Internet connections grow
more cheaply and quickly, malware is increasingly
built not only for information purposes but purely for
profit [5]. For example, most common malware is
designed for controlling black-market computers
such as e-mail spam sending, web navigation
behaviours and the display of unsolicited ads. In 2012,
26 million new malwares are identified on the basis
of the Anti-Phishing Community report.

Spam refers to sending irrelevant, inappropriate and
unsolicited messages to thousands or millions of
recipients. Spam.has turned out to be a highly
profitable market since spam is sent anonymously
with no costs involved beyond the management of
mailing lists. Due to such low barrier to entry,
spammers are numerous, and the volume of
unsolicited mail has grown enormously. In the year
2011, the estimated figure for spam messages is
around seven trillion [2]. This figure includes the cost
involved in lost productivity and fraud, and extra
capacity needed to cope with the spam. Today, most
widely recognized form of Spam is email spam.
According to the Message Anti-Abuse Working
Group report [1], between 88-92% of email messages

sent in the first half of 2010 carried spam.

* Phishingis a
acquire sensitive information such as username,

way of attempting to
password or credit card details by masquerading as
a trustworthy entity. Most phishing scams rely on
deceiving a user into visiting a malicious web site
claiming to be from legitimate businesses and
agencies. Unsuspecting wuser enters private
information in the malicious web site which is
then subsequently used by malicious criminals.

Most methods of phishing use some form of

\
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technical deception designed to make a link in an
email (and spoofed website) appear to belong to a
legitimate organization, such as well-known bank.
Misspelled URLs or the use of sub-domains are
common tricks used by phishers. The Anti-
Phishing technical report stated that, there was a
visible trend of phishers in 2011 to hide their
intentions by avoiding the use of obvious IP host
to host their fake login pages. Instead, the phishers
preferred to host on a compromised domain to
avoid detection. It is reported that there was 16
percent drop in the number of phishing URLs
containing the spoofed company name in the
URL. These combined trends show how phishers
are adapting as users becoming more informed and
knowledgeable about the traits of a typical phish.

Drive-by Downloads concerns the unintended
downloads of malware from the Internet and have
been increasingly used by the attackers to spread
malware fast. Drive-by downloads happen in a
variety of situations; for example, when a user
visits a website, while viewing an email message
by user or when users click on a deceptive pop-up
window. However, the most popular drive-by
downloads occur by far when visiting websites.
An increasing number of web pages have been
infected with various types of malware. According
to Osterman Research -survey [3], 11 million
malware variants were discovered by 2008 and
90% of this from hidden
downloads from popular and often trusted

malware comes

websites. Before a download takes place, a user is
first required to visit the malicious site. To lure
the user into visiting a website with malicious
content, attackers would send spam emails that
contain links to the site. When unsuspecting user
visits the malicious website, malware is
downloaded and installed in the victim's machine
without the knowledge of the user. For example,

the infamous Storm worm makes use of its own

network, multiple of infected computers, to send
spam emails containing links to such attack pages.

Emerging Threats in cyber security

Cyber-attacks on cyberspace evolve thmﬁgh time
capitalizing on new approaches. Most times, cyber
criminals would modify the existing malware
signatures to exploit the flaws exist in the new
technologies. In other cases, they simply explore
unique characteristics of the new technologies to find
loopholes to inject malware. Taking advantages of
new Internet technologies with millions and billions
active users, cyber criminals utilize these new
technologies to reach out to a vast number of victims
quickly and efficiently. We select four such up and
coming technology advancements which include:
social media, *cloud computing, smartphone
technology, and critical infrastructure, as illustrative
examples to explore the threats in these technologies.
We discuss unique characteristics of each of these
emerging technologies and analyse a number of

common attack pattern.

A. Social media

Social media, such as Facebook and Twitter, has
shown explosive growth in recent years. At the end
of 2012, there are more than 450 million active user
accounts in Twitter while the number grows
exponentially in Facebook reaching almost.1 billion
users. Social networking sites have been very popular
and become the preferred method of communication
for most young generations. Each of these social
media websites typically provide tools where users
share their personal information (i.e., name, address,
gender, date of birth, preference in music and movie),
photos, stories and disseminate links. Attackers are
taking advantage of the social media craze as a new
medium for launching insidious attacks. By the end of
2008, the Kaspersky Lab collection contained more
than 43,000 malicious files relating to social media
sites. A report published by IT security and data
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protection firm Sophos has revealed an alarming rise
in attacks on users of social media websites.
According to their report, around 60% of the users in
the social networks have received spam. Due to the
unlimited access to the profile of users, attackers can
further gain the information of corporation and
commercial secrets. In the survey conducted by
Sophos , around 60% companies concern that their
employees provide too much information in social
networks while around 66% companies think that

using social networks pose a great threat to the

companies,

Koobface worm [8] that spreads through social media
sites in 2009 is notably the best-known malware case
that utilizes the proliferation of social media sites.
Leveraging its zombie arsenal, the Koobface botnet
automates the creation of new social media accounts
used to befriend unsuspecting users, in turn
spamming enticing links that redirect to malware,
Victims that fall prey to the social engineering attacks
witness their own social networking accounts turn
,into vehicles for sending spam to the victim’s friends,
while the victim’s machine is repurposed into a
zombie. Thomas and Nicol [8] constructed a zombie
emulator which was able to infiltrate the Koobface
botnet and identified fraudulent and compromised
social network accounts used to distribute malicious
links to over 213,000 social network users generating
157,000 They discovered the

ineffectiveness of current blacklisting services offered

over clicks.
by social network operators to filter malicious virus
through most prominent blacklisting services. They
argued that those blacklisting services only recognize
27% of threats and take on average 4 days to respond
-while they found that 81% of visitors to Koobface’s
spam occur within the first 2 days of a link being
posted, leaving the majority of social networking
users vulnerable. Another popular malware attack is
done by the use a significant number of Twitter or

Facebook accounts that are not legitimate or not in

use. Cyber criminals are becoming a lot more
sophisticated in their efforts to appear as trustworthy
users. Then the criminals trick users in the social
network site into “friendling” or following them and
clicking on their status updates which often lead to
malicious web sites. In another study [109], it is
illustrated that a large number of malwares were
spread after clicking for content on “trending” topics
via Twitter. Understanding the social network
platforms and simulations to spread malware using
mock up services over Facebook has also been studied
in [9].

Social networking sites also have raised the stakes for
privacy protection because of the centralization of
massive amounts of user data, the intimacy of
personal information collected, and the availability of
up-to-date data which is consistently tagged and
formatted [9]. This makes social networking sites an
attractive target for a variety of organizations seeking
to aggregate large amounts of user data, some for
legitimate purposes and some for malicious ones. In
most cases, extracting data violates users’ expectation
of privacy. Protecting user’s private data kept in the
social networking service providers has been explored.
Lucas et al [10] proposed a Facebook application for
encrypting and decrypting sensitive data using client-
side JavaScript. This architecture ensures that data
never arrives at the social network service providers
In an unencrypted form preventing them from
observing and accumulating the information that
users transmit through the network. Privacy
awareness related issues and tools which can help
users to set their privacy setting more intuitively
have been proposed as well. For example, Fang and
LeFevre [1] proposed privacy wizard. The wizard
iteratively asks the user to assign privacy “labels” to
selected friends, and it uses this input to construct a
classifier, using a machine learning model, which can
in turn be used to automatically assign privileges to
the rest of the user’s friends. The intuition for the
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design comes from the observation that real users
conceive their privacy preferences of which friends
should be able to see which information, based on
implicit set of rules they set and repeatedly use in

most friends setting.

B. Cloud computing

The efficiencies of moving data and applications to
the cloud continue to attract consumers who store
their data in DropBox and iCloud, use Gmail and Live
mail to handle email, and track their lives using
services such as Evernote and Mint.com. Cloud
,computing is arguably one of the most significant
technological shifts in recent times [16]. The mere
idea of being able to use computing in a similar
manner to using a utility is revolutionizing the IT
services world and holds great potential. Customers,
whether large enterprises or small businesses, are
drawn towards the cloud’s promises of agility,
reduced capital costs, and enhanced IT resources. IT
companies are shifting from providing their own IT
infrastructure to utilizing the computation services
provided by the cloud for their information
technology needs.

.Cloud computing provides unique characteristics that
are different from the traditional approaches. The five
key characteristics of cloud computing include on-
demand self-service, ubiquitous network access,
location-independent ~ resource  pooling, rapid
elasticity, and measured service, all of which are
geared towards wusing clouds seamlessly and
transf:arently [67]. Resource polling refers to the
ability where no resources are dedicated to one user
but instead are pooled together to serve multiple
consumers. Resources, whether at the application,
host or network levels, are assigned and reassigned as
needed to these consumers. On demand self-service
‘refers where the users can assign themselves
additional resources such as storage or processing

power automatically without human intervention.

This is comparable with autonomic computing where
the computer system is capable of self-management.
Along with self-provisioning of resources, cloud
computing is characterized with the ability to locate
and release resources as rapidly as needed, the term
often called as “elasticity”. This allows consumers to
scale up the resources they need at any time to
address heavy loads and usage spikes, and then scale
down by returning the resources to the pool when
finished. Measured service, also often called as pay as
you go, enables the cloud to be offered as a utility
where users pay on a consumption basis, much the
same way it is done to pay utilities like electricity, gas

and water.

Cloud computing is also a model of integration that
delivers various resources to clients at different layers
of the system ;;ld utilizes different resources.
Generally speaking, the architecture of a cloud
computing environment can be divided into 4 layers:
the hardware layer (including data centres), the
infrastructure layer, the platform layer and the
application layer.

+ The hardware layer: This layer is responsible for
managing the physical resources of the cloud,
including physical servers, routers, switches,
power and cooling systems. In practice, the
hardware layer is typically implemented in data
centres. A data centre usually contains thousands
of servers that are organized in racks and
interconnected through switches, routers or other
fabrics. Typical issues at hardware layer include
hardware configuration, fault tolerance, traffic

power and resource

management, cooling

management.

 The infrastructure layer: This layer is also known
as the virtualization layer. The infrastructure
layer creates a pool of storage and computing
resources by partitioning the physical resources

using virtualization technologies such as Xen,
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Kernel based Virtual Machine and VMware. The
infrastructure layer is an essential component of
cloud computing, since many key features, such as
dynamic resource assignment, are only made
available through virtualization technologies.

» The top of the
infrastructure layer, the platform layer consists of

platform layer: Built on
operating systems and application frameworks.
The purpose of the platform layer is to minimize
the burden of deploying applications directly into
VM containers. For example, Google App Engine
operates at the platform layer to provide API
support for implementing storage, database and
business logic of typical web applications,

* The application layer: At the highest level of the
hierarchy, the application layer consists of the

actual cloud applications. Different from

traditional applications, cloud applications can

leverage the automatic-scaling feature to achieve

better availability and

performance, lower

operating cost.

However, in practice, clouds offer services that can be
grouped into three categories: software as a service
(SaaS), platform as a service (PaaS$), and infrastructure
as a service (IaaS) [68]. Applications running on or
being developed for cloud computing platforms pose
various security and privacy challenges depending on
‘the underl'lying delivery and deployment models. In
Iaa$, the cloud provider supplies a set of virtualized
Infrastructural components such as virtual machines
(VMs) and storage on which customers can build and
run applications. The application wil] eventually
reside on the VM and the virtual operating system.
PaaS enables programming environments to access
and utilize additional application building blocks.
Such programming environments have a visible
impact on the application architecture, such as
constraints on which the application can request
services from an OS, Finally, in SaaS, the cloud
providers enable and provide application software as
‘on-demand services,
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Multi-tenancy is a feature unique to clouds which
allows cloud providers to manage resource utilization
more efficiently by partitioning a virtualized, shared
infrastructure among various customers. For example,
to isolate multiple tenants’ data, Salesforce.com
employs a query rewriter at the database level,
whereas Amazon uses hypervisors at the hardware
Virtualization

technology in this

level. iIs an important enabling

that

infrastructure and resources to be made available to

area helps abstract
clients as isolated VM:s. Providing strong isolation,

mediated sharing, and secure communications
between VMs are active research areas. Using a
flexible access control mechanism that governs the
control and sharing capabilities of VMs within a
cloud host has beerr suggested as a potential solution.
Because clients acquire and use software components
from different providers, crucial issues include

securely composing them and ensuring that
information handled by these composed services is
well protected. For example, a PaaS environment
might limit access to well-defined parts of the file
system, thus requiring a fine-grained authorization

service,

Trust management and policy integration is an active
area of research in cloud computing as the
outsourcing model of the cloud, where the cloud
providers control and manage user’s data and services,
forces the clients to have significant trust in their
provider’s technical competence., In cloud computing
environments, the interactions between different
service domains driven by service requirements are
also dynamic, transient, and intensive. Thus, a
development of trust framework has been proposed
to allow efficient capturing of a generic set of
parameters required for establishing trust and to
manage evolving trust and interaction/sharing
requirements. The cloud’s policy integration is

another active area of research to address challenges
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Abstract: This paper proposes an idea of designing & implementing a simple .affordable, productive & pollution free water
pumping system using the advantageous features of a zeta converter and PMBLDC miotor for the irrigation which will help the
farmers in minimizing their farming hurdles which in turn will improve the productivity as well as quality of life. It presents
an outstanding system consisting of PMBLDC motor which is fed from a renewable source i.e, from PV array & to obtain the
maximum power output from PV array via MPPT .a Zeta converter is used . This system eliminates the phase current sensors
and acquires fundamental frequency switching of VSI

~which contributes in avoiding the power loss due 1o high frequency switching. No circuitry is required to control the PMBLDC
motor. Itis controlled via variable DC link voltage of VSI. It also presents a new idea to completely remove the de link capacitor
which is bulky and also increase the cost of motor. But this elimination results in torque ripple to arise at the output of motor.
A ceramic capacitor and switch are used in place of de link capacitor to miminimise the torque ripple. Simulation is performed
using MATLAB/SIMULINK software and the results are presented.

Keywords: Photovoltaic Amay (PV), Zeta converter(ZC). Incremental conductance- Maximum Power Point Tracking (INC-
MPPT), PMBLDC mortor, Water pump.
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1. Intvoduction

Today India 1s facing a huge energy crisis due to depletion of fossil fuels. Renewable energy can fix all of
India’s problems, Renewable sources will power our nation because renewable sources are unlimited. Wind will
always blow and the sun will always shine. because that is what this earth is all about. we need something that
stays for long i.e. sustainable sources of energy that will not end & continue to power India in the future,
Renewable sources of energy are the basis & the future use of Non-conventional sources of energy replaces the
energy sources consisting carbon incentives & minimize the global warming issues to large extent.

Maximum population around the world reside in remote and rural places with limited access to water, In many
places, the Underground deep water is extracted via electric water pumps. But electricity is not available so the
electric pumps have traditionally being powered by diesel generators. These generators require periodical
servicing and maintenance which is costly & combusome. But it's necessary to do so to avoid breakdown.
Generator runs on a fuel which is both expensive and emits carbon dioxide, polluting the environment so the best

_ way to overcome this problem is by installing the solar powered pumps.

. Water pumping system with use solar arrav, zeta converter & PMBLDC motor is 2 huge opportunity for rural
& urban communities to reduce the cost of accessing water by using clean energy in the community for the next
30 years. The benefits of both zeta converter & PMBLDC motor results to invent a solar powered water pumping
system capable of operating satisfactorily under various climates.

2. Proposed Topology

This topology is mainly composed of (a)SPV Arrav .(b) Zeta converter.(c) a VSI (d)a BLDC motor (e) a water
pump as shown in fig. (1) .

p Water Pump
Fig.1.- Proposed Solar PV array and zeta converter based water pumping system using PMBLDC meotor.

The electricity is generated by solar array which is required to run the water-pump. This generated energy 1s
given to the water pump using a zeta converter and a VSI, Then for the zeta converter. photovoltaic array acts as
the source of power. Zeta converter is operated through pulse generator Switching pulse for the zeta converter
IGBT Switches are generated through INC-MPPT algorithm using pulse generator. Voltage and current signals
acts as the feedback from SPV array which is used by the INC-MPPT. Then actual switching pulse is generated
by the comparison of duty cycle with a carrier wave of high frequency. This results in extraction of maximum
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Airfoil are the key factor that plays a decisive role for maximizing the power utilization. Aim of this
review paper is to deliver a literature survey on the research efforts for airfoil design optimization tech-
niques and methods, carried out by different researchers considering the wind turbine application. This
review paper reviewed the optimization methods ang techniques for wind turbine airfoil performance
optimization. The review consists the different methods like parameterization, CFD, Genetic

Keywords:
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CFD

Genetic algorithm
Wind turbine

Algorithms and also other researchers in the field of airfoil optimization techniques. The airfoil geometric
parameters which play an important role for performance optimization, objectives and constraints for

* optimization and the methods adopted by various researchers for wind turbine airfoil has been consid-

ered for the close review. This paper will give a close review and guide future researchers working on air-
foil optimization,

@ 2021 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Advances in Design, Materials and Manufacturing.

1. Introduction

As a sort of spotless and sustainable power source, wind vitality
is“endless and is pulling in expanding consideration from every-
where throughout the world. Wind vitality is accessible for all
intents and purposes wherever on planet, however, there is large
scale changes or differences in velocity, density of wind and unifor-
mity. It has been estimated that about 10° GW of wind power is
obtainable from the whole land exposure, and one percent of this
coverage is employed at attainable productivities can come across
world-wide electricity demand [ 1]. The wind turbine rotating shaft
and blades mounted on it are the portion of the wind energy con-
verter used to transform the wind energy into rotation of a shaft or
mechanical power or torque and thereafter into electrical energy.
Wind turbine blades convert kinetic energy into the forces due to
its curved shape called airfoils. The geometric shape and parame-
ters used for the study of an airfoil (Fig. 1). Pressure difference
between the surfaces generates forces. The basic aim to the airfoil
shape is to upsurge the lift to produce thrust and finally increases

* Corresponding author,
E-mail address: pra sharma30683@email com (P. Sharma).

https; | (doi.org 101016/ .matpr . 2021.02.231
2214-7853|@ 2021 Elsevier Ltd. All rights reserved.

the wind energy utilization. The growth of wind vitality converter
airfoils had parallel development with the aviation industry design
requirements. The design and aerodynamics of airfoils are the sig-
nificant influences in wind energy conversation and optimization
of power output. The constructional plan is the second issue that
influences the wind turbine power performance. For wind energy

~ to be in competition the concern is to make it more efficient to

have inexpensive wind power.

The operating conditions are different for wind turbines like
less speed, turbulence etc. as compared with other airfoil applica-
tions in the aviation industry, turbo-machineries etc. thus the
requirements are also differing. The boundary layer changes range
are wide due to high Reynolds number i.e, 105-10'°,

The design and development of airfoils are continuously
advancing from a long time as the requirements are changes
depends on various operating conditions, locations, weather condi-
tions, application and power requirements. Various airfoil opti-
mization techniques have been developed and applied
successfully and even it is in continuous advancement. Thus, the
purpose of this review is to provide a close view considering vari-
ous optimization methods, techniques exploration progress under-
taken in the ground of wind turbine airfoil optimization and

Selection and peer-review under responsibility of the scientific committee of the International Conference on Advances in Design, Materials and Manufacturing.
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Abstract- Heating Ventilation and Air Conditioning (HVAC) is the technology for indoor and automotive

* ambient comfort. The primary purpose of automatic climate control is to manage the temperature of a given area

for the comfort of onboard passengers. The basic principle behind the operation of HVAC unit is conduction
and convection, Heat is transferred from a low-temperature region to a high-temperature region in the vehi cle,
due to the pressure difference. The presented car HVAC system is unable to maintain the thermal comfort inside
the car cabin when the solar load is applied. The cooling given by third model taken for this study provided even
cooling across the cabin maintaining the necessary temperature. The flow of air in both first and second model
was uneven but in the case of the third model, the air flow was even across the cabin. It can also be observed
that the solar load when applied enhances the temperature inside the car cabin significantly so it must be

- considered while designing an HVAC system for a car. In this paper it is concluded that the third model

considered gives the best solution to manage the thermal comfort inside the car cabin when the solar condition is
taken into account. As can be observed from the results that a cabin with inlet at the front only covers nearly 40
to 41% of cabin area with a required temperature range for thermal comfort. Where as in the second case i.e. in
the cabin with inlet at front and side only covers 38-40 % area but it also covers a huge area in temperature that
also exist in the area of thermal comfort. Finally in the third case i.¢. cabin with inlet at the front and top the area
covered around 50% which is better than both of the former cases. The results for the simulation of the third
case i.c. cabin with inlet at front and top at different points, it is concluded that it is promising in maintaining
uniform cooling across the interior of the car cabin,

Keywords: HVAC system, vehicle system, Tata Nano, CFD,

INTRODUCTION

Everyday people spend much time in vehicles. Either riding or driving has become a part of our life. A
relaxed thermal sensation contributes a lot to our life and work. On the contrast, uncomfortable thermal
surroundings may get human ill and even risk their life. Simulation of passenger compartment climatic situation
is becoming gradually more important as a complement to field testing to help achieve enhanced thermal
comfort while reducing vehicle development time and cost. Thermal analysis of a passenger compartment
involves not only geometric difficulty but also strong interactions between airflow and the three modes of heat
transfer, namely, conduction, convection, and thermal radiation [1]. In count, the need to decrease heat loads
that fascinate the passenger compartments has become an vital issue in the beginning stage of vehicle design.
Since air conditioning system capacity cannot continue to increase at the rate glass area is rising, it has become
essential to develop tools that can forecast the collision of various designs on passenger thermal comfort in the
design process.

HVAC SYSTEM |

Now-a-days air conditioning system has been installed in all automobiles as fundamental standard
equipment of automotive weather control. The demand for more comfortable and luxury vehicular thermal
environment has led to a endorsement in vehicles thermal control, Heating, ventilating, and air conditioning
system was first introduced in the early 1960s and now is available in most high-end vehicles [2].

HVAC system is a technology of ambiance control in indoor building and vehicular thermal

- environment. It is designed for give steady fresh air and controlling the interior temperature by cooling or

heating, meanwhile meets the comfort demand of the occupants. It also plays a major role in interior protection
by clearing the fog, mist and moisture from the windshield and window [3]. It includes three functions, namely
heating, ventilation and air conditioning. These three functions are interconnected and work both of them to
provides the occupants a calm temperature and good air quality no matter in summer or in winter. Thermal
comfort might be obtained by relying on the great performance of HVAC system [4].

LITERATURE REVIEW

Gokhan Sevilgen et al. [1] The article presents a survey on the local thermal comfort of passengers in a
railway vehicle. The rail vehicle model consists of five different parts called modules, and each module had
different characteristics such as passenger capacity and seating arrangement. The numerical simulation was
carried out according to the EN 14750-1 standard, in which the thermal comfort conditions for the different
climatic zones were described. Two different cases were made for hospitalization conditions. Therefore,
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Abstract

The osteoporotic changes are accelerated in women afier menopause and the rate of bone
loss has been reported to vary from 0.5 to 1% per year. Various Qualitative and
quantitative indices are studied, like mandibular cortical index (MCI), mental index (MI)
or panoramic mandibular index (PMI) in panoramic radiographs to assess the bone
quality (BQI) and to observe for signs of resorption and osteoporosis. DXA is widely
accepted as the ‘'gold standard’’ method of clinical bone mineral measurement in the
spine and the proximal femur. However, such a scan is not possible to use in all situations
due to limitations of availability and cost factor. The present study compares the
alveolar bone quality of premenopausal and postmenopausal women using mandibular
cortical index (MCI) and bone quality index (BQI) in panoramic radiographs. 45 women
aged between 35-65 years visiting the out- patient department of Peoples College of
Dental Sciences and Research Centre were included in the study. They were divided into
three groups of 15 each — the premenopausal group, circum-menopausal group and
post-menopausal group. Ultrasound bone sonometer CM 200 light was used to assess the
BMD. The Digital panoramic radiographs were taken and measurements of PMI of both
sides of mandible were analysed by Kodak digital imaging software 6.12.10. as per the
criteria described by Klemetti et al .All the radiographs were analysed for the 4 point BQI
index. Chi-Square test was used to study the comparison of Mandibular Cortical Index
(MC1) and Bone Quality Index (BQI) in Index among all the three groups. A statistically
significant result with a p- value (0.023), a highly statistically significant result with a p-
value (0.001) was noted respectively . Thus dental surgeon can use MCI and BQI for the
screening of low BMD in post-menopausal women, facilitating their timely referral for
further assessment.

Key Words: osteoporosis, Mandibular Cortical Index (MCI), Bone Quality Index (BQI).

1. Introduction-

Osteoporosis is defined as ‘“‘a disease characterized by low bone-mass and micro
architectural deterioration of bone tissue, leading to enhanced bone fragility and
consequent increase in fracture risk’’.! Although osteoporosis occurs in all populations and
at all ages, the elderly and postmenopausal females are at a greater risk .? The diagnosis is
often challenging as the disease may be asymptomatic in most of the cases.** The earliest
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“ontext: Success of endodontic treatment complies on the debride
iystem, need of an adjunct to instrumentation is required.

ment of ro

W

ot canal from microbes. However. due to complexities of root canal

Aim: To evaluate the antimicrobial efficacy of Nisin, Propolis, Neem extract, Platelet rich plasma and calcium hydroxide as an intra-canal

nedicament against E faecalis.

settings & Design: 60 extracted human primary anterior teeth were collected, washed and keptin ultrasonic cleaner. The teeth were de-coronated
nd bio-mechanical preparation were done using 4% K3 file and irrigated with normal saline.

Aethods and Materials: Then the root canals were inoculated with Enterococcus faecalis and incubated. After 21 days the canals were rinsed with
aline and teeth were randomly divided into 5 treatment groups (n=10). In respective treatment groups teeth were inoculated with Nissin, PRP,
‘ropalis, Neem extract, metapex and saline and incubated for 7 days. On the 8th day, to measure the degree of infection, dentinal chips from
adicular dentin were harvested using a sterile rotary file (6%) and CFUs were checked.

tatistical Analysis Used: Kruskal Wallis test and Mann Whitney U test were applied. Pvalue <0.05 was considered statistically significant,
tesults: Nisin was more efficient in eradicating E faccalis from the root canal followed by Propolis and Neem when compared with Platelet rich

lasma

‘onclusions: The present study concluded that between all the medicaments used Nissin was found to be most effective against E faccalis

sllowed by Propolis then Neem whereas minimal or no inhibitory effect was observed when PRP was used.

e

intra-canal medicaments, antibacterial cfficacy, E faccal

VTRODUCTION:
arsistent root canal infections are generally attributed to intra-
dicular infections, foreign body reactions and cholesterol containing
ist. Moreover, major cause of failure of endodontic treatment is due
the survival of microorganism at the apical one third of the root end. '
deciduous tooth, presence of tortuous canal, shorter root trunk and
tered morphology due to root resorption restrict complete
bridement of root canals. When left untreated, empty root canal
ovides foci for colonization of microbes which leads to secondary
dodontic infections.” It is well documented that Enterococcus
vealis (E.faecalis) is a predominant organism found in about 4-40%
ses of primary endodontic infections and nine times more likely seen
secondary endodontic infection. So despite of making up a small
mber of microflora in untreated canals, it is the major contributing
stor in persistent peri-radicular infections. '

«© biomechanical preparation does not completely eradicate
croorganism present inside radicular dentin. Therefore inter-
pointment intracanal medicaments are more effective against
thogens especially that get lodged into dentinal tubules and canal
nifications as seen in persistent endodontic infections. *** Suitable
«dicaments prevents proliferation, inhibits the ingress and nutrients
wply of pathogens during treatment intervals. * Calcium hydroxide
1 been widely used as an intracanal medicaments with various
nbinations since it was introduced in 1920. Among various
nbinations, Metapex, a silicone oil-base calcium hydroxide with
Y idoform is commonly used medicament.” The alkaline pH and
ong capacity of inactivating bacterial endotoxins and
apolysaccharides made calcium hydroxide as choice of medicament
neerotic pulp, however not found much effective against some

strains like E.faecalis,’

A novel intracanal medicament, Nisin which is a class [ bacteriocin,
natural antimicrobial peptide isolated from Lactococcus lactis by
Mattick and Hirsch in 1947 was found effective against . faecalis. Itis
used as preservative in dairy industry. * Its antibacterial activity is due
to interaction with anionic lipids leading to perturbation on bacterial
cells, causing efflux of adenosine triphosphate (ATP), amino acids, pre
accumulated rubidium and other vital ion gradients resulting in cell
death of the microbes.’

Recently, herbal products have been studied for their antimicrobial
properties since there is a relevant increase in the overuse of
antibiotics. " India has plethora of medicinal flora widely distributed
throughout the country, Azadirachta indica commonly known as
“Neem” is an age old medicinal plant for various human aliments. " It
leads to alteration in bacterial adhesion resulting in anti-adherence
activity and inhibits colonization of micro-organism. " Neem contains
active phytometabolites like alkaloids, glycosides, trepenoids, steroids
and tannins which are biocompatible to human PDL fibroblast and
highly effective against anaerobic infections. " Another biologically
derived product is Propolis (commonly known as “Bee glue”), a
resinous substance extracted from plant resin and collected by
honeybees." Tts antibacterial activity is due to flavonoids which alter
the cell membrane permeability in turn decreasing resistance of cells (
other antibacterial agent."”

Autologous platelet concentrates are being widely investigated for its

antibacterial effect. The platelet rich plasma (PRP) generate potenf .

antimicrobial peptides like oxygen metabolites, including superofide,
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Literature review on rotary endodontics in primary teeth

la,; Thakur Nidhi Singh, Tiw hhattani Barkha

People’s College of Dental Sciences and Research Center, Bhopal, Madhya Pradesh, India

ABSTRACT :

Primary teeth retention is of utmost importance till the occurrence of the physiological
exfoliation. One of the most eminent ways of preserving a necrotic primary teeth is by
performing the pulpectomy procedure. The biomechanical preparation of the canal has
got a crucial role in the pulpectomy procedure. Manual method is considered to be the
standard method of biomechanical preparation but still has certain drawbacks which
lead to introduction of rotary instrumentation as this method is more viable and less time
consuming. However, the application of rotary instrumentation technique in the pediatric
dentistry is not extensive due to limited information regarding the usage of the technique
in the field of pediatric dentistry. The present review focuses on rotary instrumentation
and various rotary systems and their application in the pediatric dentistry.

Key words: Biomechanical preparation, preservation, primary teeth, pulpectomy, rotary
instrumentation

INTROD hindrance in maintaining the good oral health of the child,
thereby attecting their normal day-to-day functioning
(e.g., discomtort, preferences in food consumption, and

quantity of intake). !

LTION

The sustaimment of the teeth present in primary dentition
becomes utmost important till it goes through the process
ol physiological extoliation as it aids in the following
functions such as maintenance of the arch integrity, helping
with adequate masticatory loud bearing forces, speech

Dental caries is considered to be the most clironic discase
of irreversible nature which acts on the intact arcas of the

function, esthetics, and prevents the child from developing
deleterions habits which may result in malocclusions. 'l
Promany teeth also help with the guidance of penmanent
successors, I these teeth remain untreated the further
sequelae may be the damage of the permanent successos
(e conmel hypo-mineralization or hypoplasia) causing
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tooth bringing about a direct influence on the clild’s normal
functioning. " Primary tooth decay is restored normally by
mieans ol various restorative nterials when caries encroach
both enwmnel and dentin.”! However, it there is pulpal
mvolvement of caries associated with the prinury teeth, it
requires to be pulpally treated in order to resolve the pain
and functional preservation of the teeth until it exfoliates
physiologically. "' "The preferable choice of treatment for
primuary teeth with pulpal infection is pulpectony, in which
the pulpal tissue is entirely reinoved, debridement and canal
preparation, followed by obturation utilizing an appropriate
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