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Murine dystocia and surgical management
Karan Singh1, Shikha Yadav 2, Inderjeet Yadav1, Dinesh Kanwar3, Vijay Pal Singh4*
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2National Institute of Biologicals, Noida, Uttar Pradhesh

3Jawaharlal Nehru University, New Delhi
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Abstract
An eight-month-old female BALB/c mouse housed and maintained in the Animal Facility of National Brain 
Research Centre, in accordance with the Committee for Purpose of Control and Supervision of Experiments 
on Animals (CPCSEA) guidelines, was found to be sick and in distress during the daily health surveillance 
by a veterinarian. It was found to have delivered four live pups on the previous day. Physical examination 
of the mouse revealed some membranous mass hanging from the vagina. In addition, there was difficult 
breathing, distension of the abdomen, head pressing, slightly pale mucus membranes, dehydration and the 
mouse was minimally responsive to any stimuli. The vulva and vaginal canal were examined for presence 
of any pups but there were none visible. The abdomen was palpated to confirm presence of pups. After 
complete clinical examination of the mouse, the condition was diagnosed as ‘dystocia’. Four live pups born 
on the previous day were fostered with a mother which had delivered on the same day to prevent further 
pain and suffering to the mouse. A caesarean section was planned on emergency basis to remove foetus 
from uterus. Post-operatively mouse was maintained on cephalexin and meloxicam daily for five days 
along with antiseptic dressing of surgical wound with povidone iodine daily for seven days till removal of 
skin sutures. There was uneventful recovery of mouse ten days after surgery.  

Key words: BALB/c mouse, dystocia, caesarean
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Introduction
Dystocia refers to difficulty in passing the foetus through 
the pelvic canal and it is a common small animal emergen-
cy. The causes of dystocia have been reported to be either 
maternal or foetal in origin (Arthur et al., 1996). Some of 
which may be inadequately dilated vaginal canal, exhaus-
tion of dam, large sized pups, abnormal presentation of 
pup during delivery or dead pups. Difficulty in delivery of 
pups is also one of the most common and clinically diffi-
cult conditions in mouse and some clinical signs of dysto-
cia include a pup visible in the vaginal canal but not being 
passed, immobility, dehydration, distension of the abdo-
men with little muscle tone or labor for an extended pe-
riod of time (Burkholder et al., 2012). If the condition of the 
pregnant mice and the foetuses is stable and the position 
of the foetus is proper with no obstruction in the vaginal 
canal, veterinary management may be considered with 
uterotonic (or ecbolic) agents like oxytocin and assisted 
foetal extraction. Though, oxytocin has been widely used 
in humans and animals, it may be contraindicated in many 
cases of murine dystocia as endogenous oxytocin is not 
found to be necessary for parturition in mouse and limited 

evidence supports its efficacy as an ecbolic agent in this 
species (Narver, 2012). However, surgery is advisable when 
dystocia is due to obstruction, primary uterine inertia or 
prolonged labor or when veterinary management is not of 
any help, especially in mouse which are valuable and can-
not be euthanized.  

Timely and appropriate interventions for dystocia, either 
medical or surgical, are crucial for both maternal and fetal 
survival. This article describes the caesarean section, anaes-
thetic procedures and postoperative management for the 
BALB/c mouse with dystocia.

History
An eight-month-old female BALB/c mouse housed and 
maintained in the Animal Facility at the National Brain Re-
search Centre, Manesar, Haryana in accordance with the 
Committee for Purpose of Control and Supervision of Ex-
periments on Animals (CPCSEA) guidelines, was found to 
be sick and in distress during the daily health surveillance 
by a veterinarian. Four live pups were found in the cage 
which according to the animal care staff, the animal deliv-
ered late in the evening on the previous day. Physical ex-
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amination of the mouse revealed some membranous mass 
hanging from the vagina (Fig. 1). In addition, there was 
difficult breathing, distension of the abdomen, head press-
ing, slightly pale mucus membranes, dehydration and the 
mouse was minimally responsive to any stimuli. The vulva 
and vaginal canal were examined for presence of any pups 
but there were none visible. The abdomen was palpated to 
confirm presence of pups. After complete clinical examina-
tion of mouse, the condition was diagnosed as ‘dystocia’. 
The four live pups born on the previous day were fostered 
with a mother which had delivered on the same day to pre-
vent further pain and suffering in the mouse, a caesarean 
section was planned on emergency basis.

Treatment
Caesarean section was planned on emergency basis to pre-
vent further suffering in the mice which was anaesthetised 
with ketamine (80 mg/kg body weight) and xylazine (8 mg/
kg body weight) administered by careful intraperitoneal in-
jection. Pre-anaesthetic atropine (0.04 mg/kg body weight) 
and meloxicam (5 mg/kg body weight) were administered 
subcutaneously 15 minutes before administrating anaes-
thesia. Hydration status of mice was assessed and 0.5 ml 
of warm normal saline was administered subcutaneously. 
Animal was restrained in dorsal recumbency. The surgi-
cal site was prepared for aseptic surgery. The animal was 
placed on a warm water blanket and vital parameters i.e 
temperature, respiration rate, heart rate and reflexes were 
monitored regularly. The uterus was approached through 
caudal paramedian incision just 0.3 inches posterior to 
umbilicus. Uterus was exteriorized (Fig. 2) and an incision 
was made on the dorsal aspect in the least vascular area of 
uterus and two dead foetus, one of which was completely 
developed and other macerated were removed (Fig. 3). Af-
ter washing with sterile Normal Saline, uterus was sutured 
by using 4-0 chromic catgut in simple Lambert pattern. 
The muscles layer was closed using 3-0 polyglycolic acid 
suture (Vicryl) in simple interrupted pattern and skin was 
closed using 3-0 silk in simple interrupted pattern (Fig.4). 
Post-operatively, the mice was observed twice daily for any 
signs of pain or discomfort. Antibiotic cephalexin (60 mg/
kg body weight PO, bid) and analgesic meloxicam (5 mg/
kg body weight, once daily) was given subcutaneously for 
five days. Antiseptic dressing of surgical wound was done 
by povidone iodine daily for seven days till removal of skin 
sutures. There was uneventful recovery of the mice after ten 
days of surgery (Fig. 5).
 
Fig 1. Membranous mass hanging from vagina.

 Fig 2. Uterus exteriorized from abdominal cavity.

 Fig 3. Removal of dead foetus.

Fig 4. After closing the laparotomy incision.

 Fig 5. After recovery.

Discussion
Dystocia means difficult birth or incapability to expel foe-
tuses through the birth canal. The aetiology of dystocia may 
be maternal or foetal. Usually, mice which are about to de-
liver should not be disturbed as stress due to disturbances 
like cage change, frequent handling, noise etc may lead to 
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interrupted labor and dystocia. In mice, dystocia cases are 
usually observed during the early morning health surveil-
lance as they often deliver their pups during the night. If a 
pup is seen stuck in the vaginal canal, it may be removed by 
applying gentle traction on the pup after applying a suit-
able lubricant around it. However, if the mother is found 
to be weak, there are fewer chances that she will push out 
the remaining pups on her own. In such cases, caesarean 
delivery of the pups is recommended which are then fos-
tered with another breeder which has pups of almost the 
same age. Gilson (2003) reported that surgical intervention 
is required in around 60–80% of dystocia cases in the bitch 
and queen and Moon et al., (1998) reported that 58% the of 
caesarean sections were performed on an emergency

basis. However, in case of breeding colonies of laboratory 
mice, euthanasia of even mildly affected mice may be the 
preferred option, because animals with dystocic tenden-
cies are generally not preferred for  the breeding or experi-
mental animal pool. However, caesarean delivery of pups is 
recommended for valuable research mice which are critical 
for study and cannot be euthanized (Narver, 2012).

In this case, four live pups delivered by the mouse on previ-
ous day were fostered with another BALB/c mouse who had 
pups of same age and caesarean delivery of pups remain-
ing in uterus was done on emergency basis to prevent fur-
ther pain, distress and suffering in the mouse. It was found 
that dystocia in this BALB/c mouse was caused due to ex-
treme weakness after prolonged labor and presence of two 
dead pups in the uterus, one of which was macerated. A 
similar case has also been reported by Hajurka et al., (2005) 
in bitch. Analgesia should be provided whenever invasive 

painful surgeries are performed and meloxicam was used 
in this case both pre-emptively as well as postoperatively to 
alleviate pain. Cephalexin was also administered to prevent 
any secondary infections. Softened pellet diet was provid-
ed for 2-3 days after surgery. The BALB/c mouse recovered 
completely within 10 days of surgery with no complications 
and the pups fostered with another mother also survived 
and were healthy. 
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Intragastric administration of radioactive tablet 
under the influence of anesthesia for gastro 
retentive study in New Zealand White rabbit

Abstract
The purpose of this study was to evaluate the effect of dissociative anesthesia in the oral administration of radiolabelled 
gastro-retentive Metformin tablet in New Zealand White rabbits. The radiolabelled tablet formulation was administered 
to the rabbit by oral route.  In this pilot experiment, it was observed that maximum activity was retained in the 
oral cavity as compared to gastric area. Hence, to address this problem modification with oral gavaging was done. 
Intragastric administration of radiolabelled Metformin drug formulation under effect of dissociative anesthesia resulted 
in 92.6% retention of radioactive tablet in the gastric region with minimal esophageal contamination. Therefore, it 
was possible to carry out further experiments in these animals with successful administration of tablet followed by 
sequential scintigraphy imaging at different time intervals. Significant retention was observed up to 6 hrs. Judicious 
use of dissociative anesthesia helps to attempt the practical problems for oral administration of a tablet in laboratory 
animals. The procedure can be useful for further pre-clinical testing of newer drug formulations in tablet form.

Key words: Intragastric dosing, Tablet, Anesthesia, Scintigraphy imaging, Rabbit
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Introduction
Laboratory animals are used in biomedical research as 
preclinical animal models for different diseases such as 
cancer, infectious and non-infectious diseases (Matulka 
and Wagner, 2005). To carry out these experiments 
different test compounds have to be administered to the 
animals through various routes which form a critical and 
integral part of all animal studies (Turner et al., 2011).  
Administration of a substance can be done by oral, 
intravenous, subcutaneous and intraperitonial routes 
(Shimizu, 2004). The route of administration depends upon 
the purpose of study and it should closely resemble the 
probable route of administration to humans (Anderson 
andSwearengen , 2006). The voluntary intake by the animal 
via the oral route is an ideal way. Oral medication may be 
accepted by rat, mice and rabbit voluntarily if they are 
palatable or sweet taste. Routinely, oral feeding can be 
done either through mixing with food and water or by 
using orogastric and nasogastic gavage tubes in laboratory 
animals for liquid formulation (Harkness et al., 2013; Van 
Loo et al., 2002). Administration of tablets or capsules by 
the oral route is a challenging task (Harkness et al., 2013) 
and its voluntary intake is not possible with animals. When 

retention of drug is the prerequisite for any research, then 
precise and accurate dosing is important. Liquid solution 
can be administered easily as compared to solid tablet 
(Varga, 2013). However, force feeding by syringe may cause 
trauma to the soft tissues inside the mouth or rupture 
of esophagus and chances of faulty lung dosing for the 
animals (LASA Good practice guideline, 1998). Hence, 
to address this specific problem dissociative anesthesia 
was used for intragastric administration of a radioactive 
Metformin tablet. In our study, accurate dosing is important 
for evaluation of gastric-retentive nature of the formulation 
by in-vivo imaging technique. This was achieved by the 
precise use of the ketamine anesthesia. The technique was 
standardized according to the animal response and body 
weight for safe administration of the tablet to the rabbit.  

Materials and Methods
Radioactive Formulation: Metformin tablet (Tablet-5mm 
diameter) was weighed and a hole was drilled into it, filled 
with a radioactive solution of 99mTc–DTPA (approximately 
400- 600µci) and sealed using molten gelucier.  This 
radiolabelled Metformin tablet was used for oral 
administration. 

Pawar Y.P1, Karpe M2, Awasare S.U1, Upadhey T.S1, Damle A.A1, Rajan M.G.R*1

1Radiation Medicine Center, Bhabha Atomic Research Centre, Tata Memorial 
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Animal Scintigraphy Imaging: Four healthy, male New 
Zealand White Rabbits (Body Weight 3.0- 3.5kg) were used. 
Animal study protocol was approved by BARC, Animal 
Ethics Committee, Mumbai, (Approval No. BAEC/01/14). 
Animal restraining was done by using Ketamine and 
Xylazine by intramuscular route. One fourth of calculated 
dose of anesthesia was given prior to the oral dosing. Oral 
administration of radiolabelled Metformin tablet followed 
by normal saline was given. Subsequently a calculated 
total anesthesia dose was given for imaging studies. 
Scintigraphy sequential static imaging was done by using 
dual head gamma camera. The animal was placed in supine 
position and imaging was carried till 6 hrs. 

Results
In our investigation, we have developed a simple method 
to facilitate the easy administration of radiolabelled tablet 
to rabbit through oral route and studied its transit and 
retention in the gastrointestinal tract. In first part of the 
experiment, the tablet  was administered by conventional 
method, by directly placing the tablet into the oral cavity 
with the aid of blunt end forceps and further ingesting 1 
ml normal saline. By this method, animal could not swallow 
the tablet easily and major amount of activity was observed 
in the oral cavity (69.2%), followed by esophagus (8.2%) and 
gastric region (22.5%) respectively (Fig. 1). To overcome this 
issue, the test animals were subjected under the influence 
of mild dissociative anesthesia and the animal head was 
held in the upright position during the administration. This 
has served in wide opening of the oral cavity of rabbit which 
facilitated the placement of tablet deep back into the oral 
cavity. Subsequently, administration of normal saline made 
it easier for animal to swallow the tablet. Gavaging by this 
method showed substantial activity in stomach (92.6%) 
followed by esophagus (3.6%) and oral cavity (3.1%) 
respectively (Fig.1) at 5 min post administration. Further 
evaluation by gamma scintigraphy images demonstrated 
that the gastro-retentive formulation in the form of 
uniformly swollen tablet was successfully retained in the 
stomach up to 6 hr (Fig.2). 

Discussion
The current short clinical article addresses the issue 
associated with oral gavaging of tablet in laboratory animal. 
The conventional way of oral administration to laboratory 
animal is by mixing with foodstuff. Oral gavaging requires 
technical skills to avoid wrong administration into the 
lung (Turner, 2011). The current investigation requires 
proper oral gavaging of radiopharmaceuticals with high 
accuracy in administered dose in experimental animals. 
Therefore, traditional method of admixture with food 
would prove unsuitable. In the first part of experiment, 
tablet administered by conventional method showed 
difficulty in administering the tablet. The rabbit failed to 
swallow the tablet voluntarily which could be attributed 
to flavour or palatability issues (Harkness, 2010) or poor 
acquaintance with such kind of oral dosing. The resulting 
study showed maximum amount of activity in oral cavity 
(Fig.1). Studies on similar lines were reported earlier 
wherein formulations viz. microparticles suspension and 
microballoons were orally administered to rabbits by 
gavaging (Baskar et al, 2010; Yadav and Jain, 2011). As these 
formulations were in liquid state it was easy to administer 
them by the oral route (Varga, 2013). In another study (Ali et 
al., 2007) radiolabelled Metformin solution was given in the 
form of capsule by oral route. Our aim was to administer 
an intact tablet in the stomach of rabbit via oral route. To 

perform this, a modified methodology was used  wherein 
the animals were anesthetized with mild dissociative 
anesthesia. This facilitated easy opening of the oral cavity 
of animal without giving much stress. In addition, the 
animal head  position and saline administration helped in 
easy transit of tablet in the stomach. This easy passage way 
for tablet from esophagus to stomach could be associated 
with gravitational force in upright position and presences 
of swallowing reflex under mild dissociative anesthesia 
(Nebendal, 2000; Varga, 2013). In the present study, 
intragastric location of radioactive tablet was confirmed 
under gamma camera. Scintigraphy imaging was 
conducted till 6hrs, as it was analogous to the half-life of 
99mTc (Saha, 2010). The gamma scintigraphy image (Fig.2) 
revealed successful gastric retention of radioactive tablet in 
the stomach up to 6hrs.

Conclusion
Intragastric gavage of solid tablets in rabbits is really 
difficult task as compared to liquids. However, as reported 
in this communication, skillful utilization of dissociative 
anesthesia makes an easy and perfect oral intragastric 
administration of a tablet in laboratory animals.
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Fig 1. Distribution of Radioactive Tablet: Use of anesthesia 
in oral administration of radioactive tablet in rabbit

Fig 1. Scintigraphy Image: Intragastric administration of radioactive tablet in rabbit. 
Upper arrow mouth activity and lower arrow stomach activity
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Cryopreservation of mouse embryo using 
vitrification method

Abstract
Cryopreservation plays an important role in storing the embryos of unwanted strains of laboratory animals in liquid 
nitrogen and maintaining the lines in smallest available space.  This not only helps in curtailing the unwanted 
expenditure of maintaining these lines but also saving time and energy. Laboratory Animal Facility of ACTREC is 
maintaining various strains of mice, rats and hamsters. Our facility has established rodent embryo cryo-bank which 
acts as a backup for the valuable strains. Initially, we have made a successful attempt by slow freezing and fast thawing 
method. Considering the recent advances in cryopreservation technique and success rate, we report here an attempt 
of the cryopreservation of mouse embryos by vitrification technique. In the present study, in all 851 embryos were 
collected from 132 donor female mice from four strains of different background. An average gain of 7 embryos per 
female was recorded by natural mating. Collected embryos were stored in 45 cryovials. As a quality control measure 
and to check the efficiency of newly adopted vitrification protocol, we thawed few vials at periodic interval. The 
percentage of recovery of embryos was ranging from 91.67% to 97.5%. The lower percentage of 91.67% was found 
in Smo/Smo strain, while higher percentage of 97.5% was found in outbred, Crl: CD1 (ICR) strain. These embryos were 
kept in CO2 incubator for 1 hr for maintaining morphology. After incubation, the percentage of embryos maintained 
morphology in these four strains was ranging from 57.33% to 100%. The lowest percentage 57.33% of morphology 
was found in spontaneous mutant S/RV/Cri-ba strain. The morphology maintained embryos were surgically transferred 
in 1.5 day post-coitus pseudo-pregnant female mice of CD1 strain. Out of 17 females, 12 females became pregnant 
and delivered total 51 live pups which were subsequently weaned and allowed to breed further. The percentage of 
embryo transferred Vs live births was ranging from 14.89% to 31.03%. Based upon the results, it is evident that there is 
an increase in overall success of the newly adopted technique of vitrification which is simple and less time consuming 
than slow freezing and fast thawing method.  

Key words : Cryopreservation, Embryo, Ethylene glycol, Vitrification, Asynchronous transfer 
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Introduction
Generation of animal models by genetic modification or by 
targeted mutations is an ongoing procedure. The value of 
these animal models to study the human diseases is now well 
known fact. With the advancement in genetic manipulation 
technologies, there are thousands of new strains created 
by the scientists. But these valuable strains are on high risk 
due to either by microbiological contamination, genetic 
contamination or reproductive failures (Mochida et al., 
2013). It is impractical to keep all the mouse strains as 
breeding colonies due to high cost involved in live animal 

maintenance. To protect theses strains, Animal Facilities 
need to establish cryobank of germplasms of available 
strains. As per the need, the facilities may adopt either 
cryopreservation of sperms, embryos, oocytes, ovaries or 
all. Hence, cryopreservation of germplasm is a strategy 
not only for saving costs and space, but also for avoiding 
the microbiological and genetic contamination of valuabl 
strains, when not in use.

Whittingham et al., in 1972 published the first reproducible 
results of mouse embryo cryopreservation by using 
slow freezing and slow thawing method. In this method 
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embryos were cooled slowly after equilibration in suitable 
cryoprotectant. The slow controlled rate is conventionally 
achieved by commercially available controlled rate freezer. 
This method requires, ice seeding, expensive programmable 
control rate freezer and is very time consuming (Jin et al., 
2010). Also, if the cooling rate is not maintained properly 
then the percentage of intracellular ice formation due to 
insufficient dehydration is very high (Mochida et al., 2010). 
Since the first report, many technical improvements have 
been made by scientists to make the entire procedure simple 
and more effective. Scientists mainly emphasize on how to 
increase the success rate, survivability and reduce the cost 
and time required to complete the entire procedure. Rall 
and Fahy in 1985 developed the novel technology called 
“Vitrification”. Vitrification as described is a simple method 
of directly transferring embryos into liquid nitrogen after a 
brief exposure to a cryoprotectant solution without intra- 
and extra-cellular ice formation. It is a thermodynamic 
procedure where viscosity of the fluid is increased by using 
high concentration of cryoprotective agent. Vitrification 
offers two important advantages over slow freezing method. 
First, cryoinjury associated with formation of intracellular 
ice is eliminated because no ice formation occurs in vitrified 
suspension during freezing. Second, vitrification permits 
a substantial reduction in the time and there is no costly 
equipment required for cryopreservation (Mello et al., 
2001). However, the cryoprotectants contained are highly 
toxic and may affect subsequent embryo development. 
Therefore, the technique was not applicable to certain 
strains of mice, even when the solutions are cooled to 4°C to 
mitigate the toxic effect during embryo handling (Mochida 
et al., 2010).  

Extensive research comparing the effect of controlled slow 
freezing and vitrification on embryo survival and live births 
is being undertaken and the results are contradicting. Some 
studies have reported no statistical difference between 
two procedures in blastocyst formation and implantation 
capacities of mouse (Rall and Wood, 1994) or bovine 
embryos (Van Wagtendonk et al., 1995).  Dinnyes et al., 1995 
reported that vitrification yielded significantly higher rate 
of implantation than those achieved after slow freezing of 
mouse embryos. Whereas Uechi et al., 1997 reported that 
the controlled rate slow freezing- thawing procedure of 
mouse embryos decreases not only development rate of 
blastocyst stage, but also decreases glucose incorporation 
of the developed blastocyst due to decreased expression of 
GLUT1 suggesting that cryopreservation may have ulterior 
consequences on the functional development of embryos 
by this method. 

ACTREC Laboratory Animal Facility has established an 
embryo cryobank for various available rodent strains by 
using slow freezing and fast thawing method (Thorat and 
Ingle 2012; Thorat and Ingle 2013). In this study, we found 
that overall success rate varies as per genotypes and hence 
we decided to study the efficacy of vitrification protocol 
of cryopreservation of mouse embryos of different strains 
by assessing morphology of thawed embryos as well as 
percentage of live births after asynchronous transfer of 
thawed embryos.

Materials and Methods
Animals and Husbandry 
Embryos from 6-8 week old nulliparous four mice strains 
from ACTREC, Navi Mumbai were used in the present 
study. Original stock of breeders of Crl:CD1(ICR) mice 
and C57BL/6NCrl mice were procured from the Charles 
River Laboratories, USA. S/RV/Cri-ba strain is a result of 
spontaneous mutation in our Swiss mice colony. Smo/
Smo mice were procured from Fred Hutchinson Cancer 
Research Centre, USA. We bred Crl:CD1(ICR) by outbreeding 
method while C57BL/6NCrl mice by inbreeding method. 
This study was duly approved by the Institutional Animal 
Ethics Committee (IAEC) of ACTREC, Navi Mumbai 
(proposal no. 08/2011). All strains of mice were housed in 
an Individually Ventilated Animal Caging System (Citizen 
Industries, Ahmedabad, Gujarat, India) and provided with 
commercially available corn cob bedding material (ATNT 
Laboratories, MS, India). The animals were housed in a 
controlled environment at 23±2°C with 40-70% relative 
humidity and a 12-h/12-h dark/light cycle. The animals 
were provided with sterile water ad libitum and autoclaved 
balanced diet prepared in-house from natural ingredients 
like wheat, roasted Bengal gram, casein, milk powder, 
groundnut oil, vitamins, and mineral supplements, which 
provided approx. 21% crude proteins. Timed pregnant 
females were obtained by natural mating and checking for 
the presence of a vaginal plug (VP) the next morning.

Collection of embryos 
We collected the embryos as per our previously described 
method (Thorat and Ingle, 2012). In short, on day 2.5 post 
coital, VP-positive females were sacrificed by cervical 
dislocation to collect the 8-cell to compacted morula-stage 
embryos. Both oviducts were excised along with a small 
piece of the adjoining uterus and placed in a drop of M2 
medium (Cat No. Sigma-Aldrich, USA) in a sterile Petri dishes 
(Cat No. 150288; Nunc, Rochester, NY, USA). The oviducts 
were slowly flushed with M2 medium using 30 G needle by 
holding the infundibulum under a stereomicroscope (model 
SMZ-1500; Nikon, Tokyo, Japan) to expel the embryos. The 
embryos were siphoned, transferred to a fresh drop of M2 
medium, and washed thrice with the same medium to get 
rid of the debris.

Vitrification and Thawing Solutions
We used vitrification protocol developed by Mochida et al., 
2011 based on EFS solution which is composed of Ethylene 
Glycol (EG), Ficoll PM 70 (Ficoll 70000) and Sucrose in PB1 
medium. In short, to make the Ficoll-Sucrose (FS) solution, 
we mixed 6 gm Ficoll 70 and 3.424 gm Sucrose in 14 ml 
of PB1 solution. Sucrose was completely dissolved after 
shaking the mixture well. After ascertaining complete 
dissolution, 42 mg BSA was added on the surface of the 
solution and kept at 4ºC until BSA is completely dissolved 
(> 4 hours or overnight). To make the equilibration solution 
EFS 20, we added 1 ml EG in 4 ml of FS solution. According 
to this dilution, EFS20 contains 20 % (v/v) ethylene glycol, 
24% (w/v) Ficoll, and 0.4 mol/L sucrose in PB1 with BSA. Final 
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vitrification solution was prepared by addition of 2 ml of EG 
in 3 ml FS solution. The final concentration of EFS40 was 
40 % (v/v) ethylene glycol, 18% (w/v) Ficoll, and 0.3 mol/L 
sucrose in PB1 with BSA. All the solutions were sterilized by 
filtration using a 0.45 μm filter (Millex –HV, Merck Millipore, 
USA) and kept at 40C until further use.    
    
Thawing protocol was also adopted from work published 
by Mochida et al., 2011. Two thawing solutions, TS1 and 
TS2 containing 0.75 M and 0.25 M Sucrose were used, 
respectively. In short, TS1 was prepared by dissolving 7.7 g 
of sucrose in PB1 and brought the total volume to 30 ml. 
Once sucrose was completely dissolved we added 90 mg of 
BSA onto the surface the solution and left it to stand until 
completely dissolved. All the solutions were sterilized by 
filtration using a 0.45 μm filter (Millex –HV, Merck Millipore, 
USA). TS2 containing 0.25 M sucrose was prepared by 
diluting 10 ml TS1 with 20 ml volume of PB1. 

Vitrification of embryos 
Embryos were vitrified by a two-step method. In the first 
step, we transferred approximately 20-30 embryos at the 
bottom of drop of 50 μl of EFS20 containing 20 % (v/v) 
ethylene glycol, 24% (w/v) Ficoll, and 0.4 mol/L sucrose in 
PB1 with BSA using a glass capillary with minimum amount 
of the M2 medium. Embryos were exposed in EFS20 for 2 
min. In the second step, we transferred all embryos from 
EFS20 drop into the EFS40 containing 40 % (v/v) ethylene 
glycol, 18% (w/v) Ficoll, and 0.3 mol/L sucrose in PB1 with 
BSA in the cryovials (Cat. No. CLS430488-500EA Corning Life 
Sciences, USA) without forming bubbles for 1 min. After the 
treatment of 1 min, the cryovials were directly plunged into 
the liquid nitrogen (LN2) container (Jumbo-45, IBP, IOCL Co. 
Nashik, India).

Thawing of embryos
Before thawing, a 35 mm petri plate containing 50 μl drops 
of embryo culture medium, Sydney IVF Blastocyst medium 
(K-SIBM50 William A. Cook Australia Pvt. Ltd., Brisbane, 
Australia) covered with paraffin oil was kept in a CO2 
incubator (Model 3111, Thermo Scientific, MA, USA) until 
further use.

With the help of cryogloves (Cat. No. 371060, Tarsons 
Products Pvt. Ltd., Kolkata, India) cryovials were removed 
from the liquid nitrogen container and quickly removed 
the cap of the vial. After 30 seconds of exposure at room 
temperature, added 850 µl of pre warmed TS1 solution into 
the cryovials. TS1 solution was pre-warmed at 37°C and 
mixed by gentle pipetting without formation of bubbles. 
Transferred the entire solution in 60 mm petri plates and 
held there for 3 minutes. After 2 min the plates was gently 
rotated to settle down the embryos at the bottom of the 
plate. Embryos were transferred to 50 µl drop of TS2 solution 
where exposure for 3 minutes was given. After 3 min, 
embryos were transferred in another drop of TS2 solution. 
Likewise three washes were given using TS2 solution. 

Making pseudo-pregnant females: 
Pseudo pregnant Crl: CD1 (ICR) outbred female mice were 
created as per the procedure described by Thorat and Ingle, 
2012.   

In vivo survival of vitrified embryos

To check the in vivo efficiency, thawed embryos were 
directly transferred surgically into oviduct of 1.5 day old 
pseudo- pregnant mice.

Statistical analysis
Statistical analysis was performed using the Chi-square 
exact test.

Results
Collection of embryos

During the period of 24 months i.e. during the year 2014 
and 2015, we collected total of 851 numbers of 8-cells to 
morula stage compacted embryos from 132 donor females 
of four different strains of mice. All the embryos were 
found morphologically normal with intact zona pellucida 
and normal cytoplasmic granulation. These embryos were 
vitrified in 45 cryovials with an average 18.91 (=19) number 
of embryos per vial. The dehydrated embryos showed a 
shrunken morphology. Out of four strains, outbred Crl: 
CD1(ICR) mice yielded an average of 7.56±0.961, inbred 
C57BL/6NCrl mice 6.26± 0.828, spontaneous mutant S/RV/
Cri-ba mice 6.20±0.816 and knock out Smo/ Smo mice 5.63± 
0.518 number of embryos. Total number of females used, 
embryos collected and vitrified is summarized in Table 1.

Few embryos from each strain were thawed for quality 
control purpose. Out of 404 thawed embryos, we could 
retrieve 388 numbers of embryos with the average retrieval 
percentage of 96.04%. Out of 388 embryos, total 293 
embryos were morphologically intact and normal which 
amounts to 75.52%. The rate of morphologically normal 
embryos after thawing was recorded as 74.36% for CD1 
mice, 57% for S/RV/Cri-ba, 78% for C57BL/6NCrl and 100% 
for Smo/ Smo strain. Strain wise summary of the embryos 
thawed, and retrieved is presented in Table 1.

In vivo survival
All the morphologically normal embryos were surgically 
transferred in the oviduct of 1.5 dpc pseudo pregnant 
female mice. Total 293 normal embryos were transferred 
in 17 pseudo-pregnant female mice with an average of 17 
embryos per mouse. The average percentage of pregnancy 
was reported to 70.59%. The percentage of live pups born 
ranged from 14.89% to 31.03%. Data related to number of 
pseudo pregnant female mice, pregnancy percentage and 
live fetuses born are summarized in Table 1.
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Discussion
In the present study we cryopreserved embryos by 
vitrification method. In our previous study we cryopreserved 
mice embryos by slow freezing and fast thawing method 
(Thorat and Ingle, 2012). Slow freezing is an expensive and 
time consuming as compared to vitrification. The primary 
advantage of vitrification method for the cryopreservation 
of mouse embryos are that expensive freezing apparatus 
is not required and overall time required for vitrification 
is very low (Mello et al., 2001). We noticed that quantity 
of liquid nitrogen required for vitrification is very minimal 
when compared to that of slow freezing method, which 
makes it more cost effective. Most attempts have been 
made to improve the technique since vitrification has been 
invented by Rall and Fahy, 1985. Based upon simplification 
of the protocol and success rate, in this study we have 
adopted vitrification protocol developed by Mochida et 
al., 2011. The main advantage of this method is use of EFS 
solution which consists of ethylene glycol, Ficoll 70 and 
sucrose. Ethylene glycol is less toxic and high permeability 
than other cryoprotectant (Miyake et al., 1993). Ethylene 
glycol has been widely used for the vitrification of embryos 
and oocyte from various mammalian species including rat 
(Han et al., 2003), rabbit (Kasai et al., 1992a), cow (Tachikawa 
et al.,  1993), horse (Hochi et al., 1994), sheep (Martinez and 
Matkovic, 1998), monogolian gerbil (Mochida et al., 2005) 
and mastomys (Mochida et al., 2001). Ficoll 70 has beneficial 
effect because of high solubility and low viscosity also it 
facilitates non crystallization by preventing devitrification 
during warming (Kasai et al., 1990). Sucrose facilitates 
removal of intracellular cryoprotectant during dilution 
(Leibo and Mazur, 1978; Kasai et al., 1980) as well as reduces 
the toxicity by causing the embryos to shrink rapidly and 
reducing the amount of ethylene glycol in the cells (Kasai et 
al., 1990). The most protocol developed so far are by using 
plastic straws. However, plastic straws are more fragile 
and need certain skills during handling for freezing and 
thawing. So the choice of container used for vitrification is 
Cryotubes (Mochida et al., 2013).     

In the present study we have used 8-cells to compact 
morula-stage embryos for vitrification as this stage is less 
sensitive to osmotic stress and also morulae are highly 
permeable to ethylene glycol (Kasai et al., 1992b). Miyake et 
al., 1993 also reported that 8-cell to morula-stage embryos 
can be vitrified without significant loss in viability. Few 
other reports have also suggested that this stage is most 
preferable stage for maintaining high survival rate (Scheffen 
et al., 1986; Kono and Tsunoda, 1987; Nakagata 1989; 
Matsumoto et al., 1987; Valdez et al., 1990).  The average gain 
of embryos per female by natural mating was found to be 
satisfactory for all strains. The average gain in C57BL/6 mice 
was 6.26 which is similar to our previously published results 
(Thorat and Ingle, 2012). We have noticed higher embryo 
yield in case of outbred CD1 mice when compared to other 
strains. The genetic backgrounds of mice are a major factor 
for reproductivity and embryo recovery (Dinnyes et al., 
1995; Taketo et al., 1991). 

For the quality control purpose and standardization of 
vitrification procedure at our laboratory conditions, we 
thawed representative embryos from all four strains. The 
percentage of recovery of embryos was ranging from 
91.67% to 97.5%. The higher recovery percentage of 
97.50% was noticed in outbred CD1 mice, followed by 
97.18% in case of C57BL/6 mice, 93.75% in S/RV/Cri-ba mice 
and 91.67% in Smo/smo knockout mice. Our percentage 
of recovery corresponds to the recovery earlier reported 
by Kasai et al., 1990.  Technical skill of individuals plays an 
important role in recovery of embryos during the thawing 
procedure.    

In the present study, the post warming viability was 
assessed on the basis of original morphology retained 
by the embryos. Post thawing percentage of normal 
morphologic embryos was reported between 57.33 to 
100%. The variation in percentage of normal morphology of 
embryos might be due to variation in number of embryos 
thawed for each strain. 

Morphologically normal embryos were surgically 
transferred into pseudo-pregnant mice. Asynchronous 
transfer of embryos to the oviduct is reported to yield 
better implantation than synchronous transfer (Renard 
and Babinet, 1984). Therefore, in this study we adopted 
asynchronous transfer of embryos in 1.5 day old pseudo 
pregnant mice. The percentage of young ones born from 
asynchronous transfer in each strain varies from 14.89 to 
31.03%. We reported increased percentage of live births 
from asynchronous transfer of embryos in oviduct when 
compared with our earlier report of synchronous transfer 
of embryos in uterus (Thorat and Ingle, 2012). However, 
technical skill, number of embryos transferred per female 
and strain differences of donor mice cannot be overlooked 
for overall success of the procedure. 

In conclusion, vitrification of mouse embryos from various 
background of outbred, inbred, spontaneous mutant and 
knockout strain of mice is possible. However, the success 
rate varies within the type of strain used. Pregnancies and 
deliveries thereby leading to birth of normal live fetuses 
from transfer of thawed embryos into the pseudo-pregnant 
females provided confirmation that vitrification procedure 
is valid and effective to practice at our laboratory conditions. 
The resultant progeny from the present study is good 
enough to expand the breeding colony and cater the future 
need of animals. Further, asynchronous transfer has even 
increased the percentage of live births when compared 
with our earlier report of synchronous transfer. To evaluate 
its efficiency, further there is a need to undertake studies by 
using more number of embryos of these strains as well as 
other available strains. 
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Management of 
gastric dilatation/bloat in a rabbit
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Abstract
A rabbit doe which was one and half year old and weighing 2.4 Kg was presented to clinic with history of anorexia, 
lethargy and constipation. Physical examination revealed difficult breathing, hunched posture, distention of the stom-
ach and abdomen, head pressing, minimally responsive to any stimuli, slightly pale mucus membranes and rectal 
temperature of 99.9 oF. The radiographic examination revealed gas distended gastric shadow with various degrees of 
gas filled small or large intestine. After complete clinical examination of rabbit, the condition was diagnosed as gastric 
dilatation/bloat in rabbit. The rabbit was treated with needle trocarization, intravenous fluid, antibiotics, analgesic/
anti-inflammatory drug and laxative. On day 4 of treatment, she was active and behaving normally so all treatment 
was discontinued and she was discharged on same day. 
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Introduction
Gastric dilatation which is commonly known as bloat is 
an abnormal accumulation of gastric gas  which is mostly 
caused in rabbits due to obstruction of the small intestine 
with food held together with swallowed hairs (hair ball) and 
mucous or occasionally by abscesses or tumors. It may also 
be caused due to other causes like overeating, insufficient 
fibre in diet, pyloric blockage or other digestive problems. 
This condition may result in a life threatening emergency 
and should be corrected within 4-24 hours as often the un-
treated rabbits are found dead with no prominent signs of 
illness. It may be acute or chronic and affects the cardiovas-
cular, respiratory, haemopoietic and renal system. Typical 
clinical signs include retching, cranial abdominal disten-
sion, circulatory collapse and dyspnoea. When compared to 
other animals, the stomach wall in rabbits is not very elastic 
due to which after a certain point, bloat becomes irrevers-
ible and fatal. 
Abdominal radiography is not advised until after medical 
stabilization. The right lateral position is most revealing 
for radiograph (Hathcock ,1984). Gastric dilation (with 
or without volvulus) is confirmed by presence of a gas 
distended gastric shadow with various degrees of gas filled 
small or large intestine.

History
A rabbit doe which was one and half year old and weighing 
2.4 Kg was presented to clinic with history of anorexia, 
lethargy and constipation since last two days. Physical 
examination revealed difficult breathing, hunched posture, 
distention of the stomach or abdomen (Fig.1), head 
pressing, minimally responsive to any stimuli, slightly pale 
mucus membranes and rectal temperature of 99.9 oF.The 
radiographic examination revealed gas distended gastric 
shadow (Fig.2) with various degrees of gas filled small 
or large intestine. After complete clinical examination of 
rabbit, the condition was diagnosed as gastric dilatation/
bloat. 

Treatment
After examination, needle trocarization (Fig 3) of stomach 
was done with a 20 gauze needle to remove air from stomach. 
Intravenous fluid therapy with normal saline solution 
(0.9%) was initiated at a rate of 20 ml/kg b.wt. to stabilize 
the circulation and prevent shock. Two ml of liquid paraffin 
was administered orally as laxative to relieve constipation. 
Rabbit was maintained on fluid (normal saline solution 
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0.9%) at a dose of 20 ml/kg b.wt twice a day intravenously 
for four days. Systemic antibiotic (Amoxicillin + sulbactam ) 
at a dose of 10 mg/kg b.wt., anti-inflammatory (Meloxicam ) 
at a dose of  0.2 mg/kg b.wt. and Ranitidine at a dose of 0.5 
mg/kg b.wt. were given twice a day intramuscularly for four 
days. Animal got relieved from constipation on next day 
of treatment with laxative and recovered uneventfully in a 
time period of four days.
 
Fig1. Rabbit with enlarged abdomen.

 

Fig 2. Lateral abdomen radiograph showing gas filled 
stomach.

 

Fig 3. Needle trocarization to relive gas and fluid from 
stomach.

 

Discussion
Gastric Dilation may be caused by a sudden and complete 
obstruction (or blockage) of the intestines. Usually blockage 
in the small intestine occurs just 2-3 inches past the stomach 
and occasionally, it may occur where the small intestine 
meets the cecum i.e at the ileoceco-colonic junction. If the 
intestine is blocked very close to the stomach, symptoms 
develop very quickly. If the blockage is further down, by the 
cecum, it may take longer for the blockage to become life 
threatening. 

Gas is normally produced by fermentation of stomach 
contents through the action of microbes (stomach bacteria) 
and is eliminated by eructation (belching). This gas layer 
generally sits above the solid and fluid contents and is 
belched out periodically. Problems arise when the gas layer 
is trapped in a stable froth or foam which prevents it from 
being belched out. It is known that some enterobacteria 
(Escherichia coli, Clostridium perfringens or Clostridium 
tertium) induce marked gastric dilation, congestion and 
intestinal emphysema in germfree pigs (Meyer and Simon, 
1977) and rats (Yale and Balish, 1992). 

In the present case, rabbit was anorexic and physical 
examination of animal revealed difficult breathing, 
distention of the abdomen and radiographic examination 
revealed gas distended gastric shadow which is also 
reported by Formaggini et al., (2008) in cat and Bhatia et al., 
(2010) in dog. Needle trocarization of stomach was done 
immediately with a 20 gauze needle to remove air from 
the stomach. The history of anorexia in the rabbit was a 
concern as it might have led to gastric ulcers. There was no 
GIT blockage. Ranitidine was administered and the owner 
was advised to offer pellets softened with water and fresh 
vegetables in small offerings to maintain the GIT motility. 
The normal body temperature in rabbits ranges from 101-
103°F and careful monitoring of body temperature is very 
important in cases of bloat as a higher temperature may 
indicate an infection while a temperature lower than 101°F 
may indicate shock or septicaemia. As the temperature of 
this rabbit was found to be 99°F, it was considered as an 
emergency and intravenous fluid therapy with 0.9% warm 
normal saline was initiated immediately for hypothermia 
and shock treatment. The rabbit was kept warm by placing 
hot water bottles wrapped in towels against its body. 
The rabbit had not defecated since last two days and 
was also showing signs of acute pain like head pressing, 
hunched back and minimal response to any stimuli. If 
caecum is not emptying regularly, harmful bacteria like 
Clostridium spp. can multiply to large numbers resulting in 
accumulation of gases and toxins and also lead to severe 
pain. Therefore, meloxicam was administered to relieve pain 
and inflammation immediately. Laxative was administered 
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to let the impacted matter in the intestine pass through 
more easily.  However, it is suggested that petroleum based 
laxatives should not be given for long term as they may 
interfere with the absorption of fat soluble vitamins. Also 
antibiotic was administered to the rabbit as a precaution to 
combat any infection due to history of constipation /GI stasis 
in the rabbit. However, it is advisable not to use antibiotics in 
rabbits until it is absolutely essential as some antibiotics kill 
the beneficial intestinal bacteria, thus adversely affecting 
the intestinal flora, as it then allows the resident pathogenic 
bacteria to multiply to larger numbers, which were earlier 
kept  in check from multiplying by competition from the 
normal intestinal microflora (Reference is preferred for this 
statement).

The recovery of the rabbit after treatment with needle 
trocarization, intravenous fluid, laxative, antibiotic and anti-
inflammatory was found to be good and complete without 
any complication. For successful treatment of bloat it is very 
important that it is recognized and treated at the earliest.
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Introduction
Mouse has been used in biomedical research since the early 
20th century and it is a powerful system for basic research 
and plays a key role in mammalian genetic and biomedical 
research. The house or wild mouse (Mus musculus) is a small, 
slender rodent that has a slightly pointed nose; small, black, 
somewhat protruding eyes; large, sparsely haired ears; and 
a nearly hairless tail with obvious scale rings (Timm, 1994). 
The rodent fauna of India consists of 46 genera and 126 
species. Of this, about 18% species are pests of agriculture 
in cultivated fields, and warehouses in both rural and urban 
environment. 

Wild animals frequently carry endemic, low virulence 
infections or parasite loads with no overt clinical effects. 
However, these infections may cause significant population 
effects through alterations in fecundity, vulnerability 
to predation or potentiation of other stressors such as 
poor nutritional status. Several endemic diseases of wild 
rodents may affect reproducibility of results in behavioural, 
physiological or clinical research using laboratory rodent, 
and a limited number pose a zoonotic risk such as 
Leptospirosis, Lymphocytic choriomeningitis virus (LCMV) 
etc. Importantly, uncontrolled and unmonitored infection 
in laboratory mice has long been recognized as a difficult 
factor in experimental investigations, and as a potentially 

deleterious factor in animal welfare. Singleton et al., (1993)  
surveyed the prevalence of viral antibodies in house 
mice in southern Australia and found that the mice were 
seropositive for mouse hepatitis virus (MHV), rotavirus, 
minute virus of mice (MVM), mouse adenovirus, reovirus 
(reo 3), and murine cytomegalovirus (MCMV). They also 
reported that the sero-prevalence of MVM and reo3 were 
low when host survival was high and high sero-prevalence 
when host survival was low. Several wild populations of M. 
domesticus in southeastern  Australia were tested by Smith 
et al., (1993). They found serologic prevalence was high for 
MCMV (99%), murine corona virus (95%) and murine rota 
virus (74%) in all mice collected at different sites. He also 
reported  serologic prevalence of mouse adenovirus strain 
K87 (37%), parvo virus (33%), reo virus type 3 (28%), LCMV 
(9.6 %) and Sendai virus (1.8%). The frequency of sero-
positivity in M. domesticus fluctuated significantly between 
months and varied from as low as 45% in June 1995 to as 
high as 97% in April 1996. Sero-prevalence to MCMV was 
lowest during mid-to-late 1995 in the sampled population 
of M. domesticus and corresponded to a high rainfall and a 
high host density year compared with 1994 and 1996 (Moro 
et al.,1999). Becker et al., (2006) reported high proportion 
of seropositive for MHV (86%), MCMV (79%), MTV (78%), 
MAV (68%), MPV (59%) and MVM (41%). Bacteriology of 
the oral cavity of BALB/c mice revealed 18 different species. 

A study on hematological, serum biochemical and 
microbiological parameters in wild caught rodents

Nidhi H, Sandhya S, Krishnaveni N, Shrruthi M, Rosa J.S and Ramachandra S.G

Central Animal Facility, Indian Institute of Science, Bangalore 560 012, Karnataka

Abstract
Laboratory mice constitute the most popular animal models used in biomedical research today. Like all animals, even 
mice housed in ‘barrier’ facilities are prone to infection. Wild mice (Mus musculus) living near vivaria could serve as 
a source of infection or infestation in laboratory mouse colonies, although little is known about the prevalence of 
infectious diseases in wild mouse. Very few surveys have been conducted on wild rodent populations to determine 
the prevalence of viruses and bacteria and also health monitoring of the wild rodents. Pathogens (bacteria, parasites) 
often gain entry into colonies through the introduction of infected animals or infected animal products, but viral 
dissemination via contaminated fomites or local wild rodents has also been implicated in the spread of disease. Hence, 
a preliminary study was undertaken to determine the prevalence of rodent pathogens and health status in wild mouse 
populations in and around and Bangalore. The present study revealed that none of the animals tested were positive 
for viral pathogens. However, bacterial pathogens and parasites were found in wild caught mice. Hematological and 
serum biochemical parameters were comparable to the colony bred anim
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The predominant species of total cultivable flora were 
Lactobacillus murinus on mucosa (38%), Staphylococcus 
aureus in saliva (37%), Streptococcus faecalis in tooth 
samples (8%), Staphylococcus sciuri (4%) and Escherichia coli 
(3%) (Trudel et al., 1986).

Mazzaccara et al., (2008) reported age related changes in 
hematological parameters like RBC, HGB, HCT and PLT of 
C57BL/6J, 129SV/EV and C3H/HeJ mouse strains. Ingle et al., 
(2011) reported the hematological values of mice and rat 
strains. They also concluded that the wide range of values 
may be due to the result of genetic changes, change in the 
feed, housing conditions, technique and equipment used 
or management conditions.

The presence of pinworms in mouse such as Syphacia 
obvelata, Syphacia muris and Aspicufuris tetraptera in the 
caecum and colon of the intestine was reported by Taffs 
(1976). This is a small, white, cylindrical worm found in the 
caecum and colon of mice, rats and hamsters. Bradford  et 
al.,  (2002)  investigated the presence of parasites in rodents 
that cause infestations which could complicate research. 
They found out the parasites of mice which included 
protozoans such as Pneumocystis carinii, Cryptosporidium 
muris, Toxoplasma gondii, Giardia muris, Spironucleus muris. 
Michael et al., (2009) investigated the consequence of an 
outbreak of S. obvelata, a murine pinworm gastrointestinal 
nematode in a transgenic barrier facility. The present study 
was undertaken to determine the hematological, serum 
biochemical parameters in addition to bacterial and viral 
pathogens in wild caught rodents.

Materials and methods:
Animals
The wild mice trapped at different locations in Bangalore 
city were used in this study. The trapping was done by 
placing the mouse trap near the active movement locations 
of mice. Mice were differentiated from the wild rats based 
on their tail length, body weight and size. The approximate 
age of the animals was also determined based on the 
above criteria. A total of ten animals were used in this study 
of which five were males (1-5) and five were females (6-10).  

Anesthesia
Animals were anesthetized by using Ketamine at the dose 
rate of 80 mg/kg b.wt. and were euthanized humanely by 
using Carbon dioxide..

Blood collection methods
Blood samples were collected (300 µl) from retro-orbital 
plexus. A 100 µl of blood samples were collected in 2% EDTA 
for hematological analysis and 200 µl of blood samples 
without anticoagulant for serum biochemical estimations 
and virology. 

Procedures
1. ELISA (for viral agents)

The serum samples were diluted 50 times in serum 

diluent i.e.1:50 (1 µl of serum sample and 50 µl of serum 
diluent) before using them for serology. Test was done 
as per the instruction given in the kit (Xpress Bio, USA). 
The viral pathogens determined include Lymphocytic 
chorio meningitis virus (LCMV), Mycoplasma, Minute 
Virus of Mice (MVM), Mouse Hepatitis Virus (MHV) and 
Sendai virus.

2. Hematology
Approximately 200 µl of blood sample was collected 
aseptically in 2 % EDTA coated vials. Samples were 
then analyzed in an automatic hematology analyzer 
(Sysmex K4500, SYSMEX Corporation, Kobe, Japan). 
The hematological parameters determined include: 
WBC, RBC, HGB, HCT, MCV, MCH, MCHC, Platelets, 
Lymphocytes, Monocytes, Eosinophil and Basophils.  

3. Serum biochemistry
All biochemical tests performed in this experiment were 
kit based which were developed according to particular 
method that is mentioned below (Table 1) and the 
procedures were carried out as per the directions of 
the kit manufacturer. Samples were analyzed in a semi- 
automatic analyzer (Chem-7, Erba Mannhei

Table 1: List of biochemical parameters

Biochemical 
parameters Methodology

Glucose Trider’s method
Total protein Biuret method
Albumin BCG Dye method
Calcium Moorehead and Briggs method
Bilirubin(direct) Diazo method
Bilirubin (total) Diazo method
Creatinine Jaffe’s method
Cholesterol Trider’s method
Urea Kinetic, enzymatic method
BUN Kinetic, enzymatic method
Phosphate Ammonium molybdate method
SGOT Modified IFCC method
SGPT Modified IFCC method
Triglycerides GPO-PAP method

4. Isolation and identification bacterial agents
Fresh fecal samples were collected and inoculated 
into nutrient broth and then onto the nutrient agar, 
subsequently subjected to differential / selective media 
based on gram staining and different biochemical tests 
(Michael et. al., 2009) to determine the gut microflora.

5. Parasitological examination
Cellophane tape impressions from perianal region 
were collected and subjected for direct microscopic 
examination to detect the presence of any parasite or 
its ova.
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Results:
Serum Biochemistry 
The serum biochemical parameters were determined in all the ten animals and results are presented in Table 2. It can be 
seen from the results that the glucose levels varied from 60.53 mg/dl to 127.10 mg/dl. The total protein values ranged 
from 5.39 g/dl to 7.73 g/dl. Similarly, the values ranged from 0.22 to 0.93 mg/dl for bilirubin (direct), 0.28 to 1.29 mg/dl for 
bilirubin (total), 0.60 to 1.32 mg/dl for creatinine, 10.82 to 25.18 mg/dl for calcium, 06.59 to 15.82 mg/dl for phosphorous, 
21.64 to 72.33 mg/dl for cholesterol, 32.97 to 86.70 mg/dl for urea, 14.41 to 40.51 mg/dl for BUN, 63.77 to 164.50 mg/dl for 
triglycerides, 88.40 to  443.80 U/L for SGOT and 34.14 to 140.4 U/L for SGPT.

Table 2: Serum biochemical parameters in wild caught mice

Parameters

Animal no.

Males Females

1 2 3 4 5 6 7 8 9 10

Glucose (mg/dl) 60.53 127.10 76.22 121.00 69.63 70.11 88.54 106.10 109.00 60.98

Total protein (g/dl) 5.95 5.79 6.43 5.88 5.39 6.25 6.89 6.10 7.01 7.73

Albumin (mg/dl) 3.24 4.48 3.91 4.24 4.49 4.17 5.71 4.64 3.72 5.24

Bilirubin (direct) (mg/dl) 0.59 0.35 0.72 0.31 0.28 0.22 0.53 0.32 0.93 0.44

Bilirubin (total) (mg/dl) 0.34 0.69 1.06 0.78 0.80 0.28 1.29 0.69 1.24 1.06

Creatinine (mg/dl) 1.10 1.05 0.75 0.99 1.32 0.77 1.08 0.87 0.60 0.87

Calcium (mg/dl) 18.63 17.53 21.51 12.74 10.82 17.86 11.07 23.57 25.18 20.36

 Phosphorous (mg/dl) 13.71 12.00 8.54 14.8 14.51 6.59 15.82 10.53 14.31 11.65

Cholesterol (mg/dl) 29.85 21.64 57.70 23.47 43.14 58.88 63.06 41.81 72.33 47.07

Urea (mg/dl) 80.32 57.45 30.85 55.32 86.70 35.72 37.92 32.97 35.97 41.21

 BUN (mg/dl) 37.53 26.84 14.41 25.85 40.51 16.69 17.71 15.40 16.69 19.25

 Triglycerides (mg/dl) 64.95 115.6 164.5 118.8 69.87 63.77 67.14 80.15 75.95 86.82

SGOT (U/L) 88.40 180.50 305.90 443.8 411.90 238.70 233.40 408.40 413.70 334.20

SGPT  (U/L) 54.81 35.36 51.27 92.70 81.33 35.36 61.88 34.14 95.47 140.40

Hematology
The hematological parameters were determined in all the ten animals and results are presented in Table 3. WBC counts 
ranged from 4.1 to 9.0 thousands whereas, RBC counts varied from 5.23 to 7.92 millions. Similarly, hemoglobin values 
ranged from 9.4 to 16.1 g/dl and PCV ranged from 32.6 to 55.7 %. The lymphocyte values ranged from 61.9 to 92.9 %
Table 3: Hematological parameters in wild caught mice

 Parameters

Animal no.

Males Females

1 2 3 4 5 6 7 8 9 10

WBC x 103/cc 4.50 8.40 7.10 4.30 6.30 9.00 8.80 4.10 6.00 5.40

RBC x 106/cc 7.81 6.42 7.61 6.41 7.92 7.55 7.20 5.23 7.60 6.48

Hb g/dl 12.90 11.10 12.90 12.00 13.30 15.00 11.80 9.40 13.40 16.10

PCV % 44.40 40.80 45.60 38.50 47.00 47.00 44.40 32.60 46.00 55.70

MCV fl 56.90 63.60 59.90 60.10 59.30 62.30 61.70 62.30 60.50 58.80

MCH pg 16.50 17.30 17.00 18.70 16.80 19.90 16.40 16.10 17.60 17.00

MCHCx103/ml 29.10 27.20 28.30 31.20 28.30 31.90 26.60 25.80 29.10 28.90

Lymphocyte % 92.90 81.70 62.60 86.90 75.80 91.10 78.60 90.10 61.90 85.40
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Isolation and identification
Fecal samples were cultured and two different colonies were isolated based on their morphology and gram’s reaction. 
The results are presented in Table 4. Subsequently, various biochemical tests were used to identify different organisms 
like Escherichia coli, Pseudomonas, Bacillus, Salmonella, Proteus and Shigella. The results are presented in table number 5. 

Table 4: Morphological determination of organisms

Animal # Shape Colour Edge Elevation Gram’s 
reaction

01 a Round White, translucent Entire Raised -ve rod
b Round Green, Opaque Entire Raised -ve rod

02 a Irregular White, Opaque Undulate Raised +ve rod
b Round Cream, Translucent Entire Raised -ve rod

03 a Round White, Translucent Entire Raised -ve rod
b Irregular White, Opaque Curled Convex -ve rod

04 a Round Cream, Translucent Entire Raised -ve rod
b Irregular White, Opaque Undulate Raised +ve rod

05 a Round Green, Opaque Entire Flat -ve rod
b Irregular White, Opaque Undulate Raised +ve rod

06 a Round Cream, Translucent Entire Raised -ve rod
b Round White, Opaque Entire Convex -ve rod

07 a Irregular White, Opaque Curled Convex -ve rod
b Irregular White, Opaque Curled Convex -ve rod

08 a Round White, Translucent Entire Raised -ve rod
b Round Cream, Translucent Entire Raised -ve rod

09 a Round White, Translucent Entire Raised -ve rod
b Round Cream, Opaque Entire Convex -ve rod

10 a Round Green, Opaque Entire Raised -ve rod
b Round Green, Opaque Entire Raised -ve rod

Note: a and b are different colonies

Table 5: List of biochemical tests carried out in wild caught mice

Animal # Indole MR VP Citrate Gelatin Catalase Oxidase TSI Lactose 
Utilization Organism 

01 a + + - - + - - A+/ A+ - Escherichia coli

b + - + + + + + A-/A- - Pseudomonas

02 a - - +/- - - + + A+/A+ + Bacillus

b + + - - + - - A+/ A+ - Escherichia coli

03 a + + - - + - - A+/ A+ - Escherichia coli

b + + - - + + - A-/A-G - Proteus

04 a + + - - + - - A+/A+G - Escherichia coli

b - - +/- - - + + A+/A+ + Bacillus

05 a + - + + + + + A-/A- - Pseudomonas

b - - +/- - - + + A+/A+ + Bacillus

06 a + + - - + - - A+/A+G - Escherichia coli

b + - + - + - - Yellow butt red slant /G+ - Salmonella

07 a + + - - + + - A-/G- - Proteus

b + + - - + + - A-/A-G - Proteus

08 a + + - - + - - A+/A+G+ - Escherichia coli

b + + - + + - - Yellow butt red slant /G- - Shigella

09 a + + - - + - - A+/A+G - Escherichia coli

b + - + - + - - Yellow butt red slant /G+ - Salmonella

10 a + - + + + + + A-/A- - Pseudomonas

b + - + + + + + A-/A- - Pseudomonas

Note: a and b are different colonies, A- =Acid negative, A+ = Acid positive, G- = Gas negative, G+ = Gas positive
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Serology
Serum samples were used for detection of various pathogens 
like LCMV, Mycoplasma, MVM, MHV and Sendai virus by using 
ELISA. The results are presented in table no. 6 and none of 
the animal is positive for any of the pathogen tested. The 
OD values above 0.30 were considered as positive as per the 
instructions of the kit manufacture 

Table 6: OD values for various viral pathogens

Animal #
Pathogens

LCMV MYCO MVM MHV Sendai

1 0.290 0.042 0.049 0.010 0.002
2 0.150 0.004 0.026 0.013 0.011
3 0.139 0.138 0.037 0.014 0.011
4 0.006 0.018 0.025 0.005 0.012
5 0.023 0.016 0.001 0.012 0.028
6 0.007 0.010 0.031 0.017 0.013
7 0.016 0.007 0.025 0.045 0.006
8 0.000 0.002 0.096 0.033 0.018
9 0.022 0.003 0.009 0.005 0.036

10 0.011 0.034 0.025 0.044 0.013

Positive 
control 0.350 0.400 0.350 0.300 0.350

Parasitological examination
Out of 10 animals, four animals were positive for parasitic 
infestation (pinworm) and six animals were free of any 
parasites or eggs. Results are presented in Table 8

Table 7: Results of parasitological evaluation

Animal # Observations

01 Presence of pin worm eggs
02 No parasites/eggs
03 Presence of pin worm eggs
04 No parasites/eggs
05 No parasites/eggs
06 Presence of pin worm eggs
07 No parasites/eggs
08 No parasites/eggs
09 No parasites/eggs
10 Presence of pin worm eggs

Discussion:
The present study was undertaken to determine the health status 
of the wild caught mice. It is generally believed that wild mice 
are the potent source of infection in laboratory animal facilities. 
Majority of the laboratory animal facilities across the globe follow 
very strict control measures to prevent wild rodent menace inside 
the facilities. There are very few reports on comprehensive health 
monitoring of wild mice. Hence, the study was undertaken to 
assess the hematologial, biochemical, bacterial, viral and parasitic 
load of wild mice. Ten wild mice (five males and five females) were 
trapped and used for this study. 

The serum biochemical parameters were determined in all the ten 
wild caught mice and the values were comparable to colony bred 
mice (Fernández et al., 2009). There was no significant difference 
observed between the colony bred mice and wild caught mice. 
Hematological parameters were determined and were found to 
be comparable to colony bred mice. No significant differences 
were observed between colony bred and wild caught mice. 

The faecal samples were cultured as per the standard procedures 
and various pathogens like E.coli, Salmonella, Proteus, Shigella, 
Pseudomonas and Bacillus spp. were detected by using 
appropriate morphological and biochemical tests. Our results 
confirm with the observations of previous reports by various 
investigators. Faecal samples were subjected to parasitological 
examinations and four out of ten animals were found positive and 
six mice did not show any parasitic ova/eggs/adult worms. Serum 
samples were used for the detection of various viral pathogens 
like LCMV, MHV, Sendai, MVM and Mycoplasma by using ELISA 
methods. Intrestingly, none of the animals tested were positive for 
any of the viral pathogens. However, this is in contrast with the 
earlier reports by various investigators who reported various viral 
pathogens in wild mice (Smith et al., 1993; Becker et al., 2006).

It is concluded, that none of the wild caught mice were postive for 
tested viral pathogens. However, they harboured various bacterial 
pathogens in the gut. Few animals were infested with parasites 
but all the hematological and serum biochemical parameters 
were in the normal range and comparable to colony bred mice.
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Systematic reviews and meta-analysis : Tools to improve the quality and 
translatability of pre-clinical animal studies

Prof. Merel Ritskes-Hoitinga
Radboud University Medical Center, Nijmegen, Netherlands

E mail : merel.ritskes-hoitinga@radboudumc.nl

Animal experiments are justified ethically only if they are designed, conducted and analysed in such a way 
that they produce the most relevant and reliable information. If these conditions are not met, the laboratory 
animals are in fact wasted. A crucial method to meet these conditions are so-called systematic reviews. A 
systematic review is a structured and transparent method to analyse previously conducted studies thoroughly. 
In clinical research, systematic reviews are already a common practice. In the field of animal experimentation, 
however, systematic reviews are still rather uncommon, even though recent publications have shown that they 
have several important advantages. Systematic reviews help to improve the methodological quality of new 
primary animal experiments, to prevent unnecessary (duplication of ) experiments and lead to an evidence-
based choice of animal models. Last but not least, they improve transparency of the translation of animal data 
to the clinic, thereby contributing to increasing efficacy and safety of treatments in patients.

In this course, participants get an extensive introduction to the concept of systematic reviews of animal 
studies and to the differences between these review methods and classical reviews. Both the advantages and 
the limitations of systematic reviews will be discussed.

After this workshop, participants will be able to explain the most important advantages  and challenges for 
systematic reviews of animal studies.

* Learn about a comprehensive search strategy in PubMed and Embase
* Perform and interpret an assessment of the methodological quality of animal studies
* Learn about meta-analysis of animal studies

Tumor models in immuno-oncology

Dr. Manjunath Ramarao
Bristol-Myers Squibb, Bangalore, Karnataka, India

E mail : manjunath.ramarao@bms.com

Immunotherapy has revolutionized the treatment options for various cancers such as melanoma, 
renal carcinoma, non-small cell lung cancer, Hodgkin lymphoma and others.   However, not all cancers are 
immunogenic and even in cancers which are, only a fraction of the patient population respond to the treatment 
limiting the full potential of immunotherapy.   To address the unmet medical need, an evolving paradigm 
includes combining multiple immunotherapy agents and other targeted oncology mechanisms as treatment 
options.  To enable such a complex clinical paradigm, it is essential that appropriate pre-clinical animal models 
that can more accurately predict the tumor immunity, patient stratification, efficacy and adverse events are 
available.  This talk will review some of the state-of-the-art animal models relevant to immune-oncology.
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Role of toxicology in human health and risk assessment

Dr. K.S. Rao
Advinus Therapeutics Pvt. Ltd.,  Bangalore, Karnataka, India

E mail : toxrao@gmail.com

The use of toxicological understanding in human risk assessment is critical for effective 

public health actions.  The use of toxicity data in risk assessment has historically been limited to 

bioassay data which detects changes in biological endpoints.  Exposure analysis is critical for risk 

assessment in determining what people are exposed to.   The assessment of human health risks of 

exposure to hazardous agents or conditions requires the integration and synthesis of information 

derived from toxicological studies and exposure assessments.  Quantitative risk assessment of 

environmental pollutant to humans requires a detailed evaluation of the toxicity of the compound 

(active ingredient), and the likelihood of the expression of any toxicological effect in man, and an 

estimate or measurement of the exposure and/or amount potentially absorbed during use.  The 

toxicological evaluation derives the No-Observed-Effect-Level (NOEL) from experimental studies.  

Conventionally, health risk is evaluated by comparing the dose actually absorbed by the workers 

with the NOEL derived from toxicological studies.  The traditional 100-fold safety factor commonly 

used to derive an acceptable daily intake value incorporates a default factor of 10 each to account 

for inter-individual variability and interspecies extrapolation. Use of these defaults can lead to 

overly conservative health-based limits, especially when they are combined with other (up to 10-

fold) factors to adjust for inadequacies in the available database.  In the past, it has been acceptable 

to summarize uncertainties in composite fashion. However, there has been a recent trend toward 

scrutinizing and quantifying each source of uncertainty separately. This has occurred because of the 

continuing need for occupational toxicologists to provide a sound scientific basis for establish and to 

define acceptable levels that are economically prudent.  Each risk assessment begins with problem 

formulation in which the most important questions that merit detailed risk characterization are 

identified. Problem formulation helps to make the risk assessment process transparent by explicitly 

stating the assumptions underlying the risk assessment.  At the end, the overall risk evaluation should 

result in informed qualitative and, if possible, quantitative advice to risk managers, outlining the 

nature and magnitude of uncertainties associated with the identified risks. The implications of the 

risk assessment for risk management measures should also be assessed. Using the conclusions of a 

risk assessment, regulatory agencies can then make a more informed decision regarding whether to 

approve a chemical or use, as proposed, or whether additional protective measures are necessary to 

limit occupational or non-occupational exposure. This presentation will focus on consideration of 

role of toxicology in Human Health and it use in risk assessment.  
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Animal models in the prediction of human Drug-Drug interaction potential of 
New Chemical Entities

Dr. Sandhya Mandlekar
Bristol-Myers Squibb, Bangalore, Karnataka, India

E mail : Sandhya.mandlekar@bms.com

An extensive literature and a thorough guidance from regulatory agencies are both available 

to aid study designs in the conduct of in vitro predictive studies of human drug-drug interaction 

(DDI) potential of new chemical entities (NCE). However, literature reports around the use of animal 

models in predicting human DDI are not as consistent. In the present talk, our experience at Bristol-

Myers Squibb in employing select animal models towards decision making during discovery and 

early development will be outlined. Examples of animal models developed to predict CYP3A4, 

nuclear hormone receptor, and hepatic uptake transporter-mediated DDIs will be provided. The 

corresponding in vitro studies to complement the animal models, pros and cons of each model, and 

individual case studies will be described. Overall, the lecture should help throw a light on how, when, 

and why or why not to conduct animal studies in predicting human DDI potential of NCEs. 

Early safety profiling of investigational compounds using animal models of 
disease in drug discovery- Perspectives and case studies

Dr. Kamalavenkatesh P.
Biocon Bristol-Myers Squibb Research Centre, Bangalore, Karnataka, India

E mail : kamala.venkatesh@syngeneintl.com

Traditionally, normal naïve animals are used in safety assessment of new chemical entities in drug 

discovery and development. However, there is a need to identify and characterize the safety liabilities 

associated with discovery projects early as safety issues still substantially contribute to the attrition 

of compounds in development. This results in generating safety data from efficacy studies involving 

animal models of disease as add on end points well before the conduct of standalone toxicity studies 

involving naïve animals. This presentation will review the potential advantages of use of animal 

models of disease in safety profiling, challenges associated with data interpretation and provide  

guidance on their use in safety assessment. Also, few case studies where this approach helped to 

identify and characterize the liabilities early in the drug discovery will be presented.
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New world monkey, Common Marmoset (Callitrix jacchus) : a suitable model 
for Reproductive Toxicology

Dr.Vikas D. Dighe, Dipty Singh, Tushara Vijaykumar & Sharad Bhagat
National Institute for Research in Reproductive Health, Mumbai, Maharashtra, India

E mail : dighevikas@hotmail.com

The common marmoset (Callithrix jacchus) is a small New World primate; has been attracting 
much attention in the biomedical research field because of its size, availability, and unique biological 
characteristics. Its endocrinological and behavioral similarity to humans, comparative ease in 
handling, and high reproductive efficiency are very advantageous for biomedical research. The 
common marmoset has a disease susceptibility profile that is similar to humans thus making it a 
suitable model system for toxicology screening, drug development and infectious disease research. 
New pharmaceuticals are being evaluated in marmosets as a non-rodent second species in drug safety 
assessment and pharmaceutical toxicology. The marmoset has found widespread use in studies of 
reproductive biology and embryology, and focus has been placed on areas of normal reproductive 
physiology, such as the mechanism of luteal regression and regulation of reproductive behavior. 
Organization of spermatogenesis in the marmoset has similarities to the human (helical) and this 
makes the marmoset a suitable model for studies relevant to human testicular function.

Over the period our efforts are on to delineate the mechanism underlying toxic manifestations of 
environmental contaminant Bisphenol A  is an endocrine disruptor that has been widely used in the 
manufacture of polycarbonate plastics, epoxy resins and dental sealants. A large number of evidence 
links BPA to endocrine disruption in laboratory animals and health disorders in humans. To study the 
molecular and cellular changes in male reproductive  organs, repeated doses of BPA were administered 
to marmosets (Callithrix jacchus) a model closer to humans and has similar spermatogonial 
organization. Twelve adult male marmosets were gavaged with various doses of BPA (2.5, 12.5 and 
25 mg/kg bw/day) and controls with vehicle (honey) for 70 days, to cover two spermatogenic cycles. 
The ultra-structural analysis of BPA treated testis showed more pronounced effect on the structure in 
the high dose group as compared to the mid or low dose group. The presence of numerous apoptotic 
germ cells in the lumen of seminiferous tubules, disrupted basement membrane, vacuolated Leydig 
cells, and damaged elongating spermatids illustrated the adverse effects of BPA on the testis. Electron 
micrograph of epididymal sperm of treated animals showed defect in middle piece region. To study 
the effects at molecular and cellular levels expression of known biomarkers of testicular toxicity viz 
HSP70, PRDA and GADD45 were assessed. There was an increased expression of HSP70 and GADD45 
was observed. Expression of peroxiredoxin-2-like protein (PRDA), was found to be down regulated in 
treated groups as compared to control groups. The disruption of Sertoli cell junctional observed in 
ultrastructure study was confirmed by determining the level of Sertoli cell junctional protein NCAD at 
gene and protein level. A dose dependent up-regulation of the NCAD protein was observed.

Alterations in the cell junctional, growth arrest proteins, heat shock proteins and antioxidant 
enzyme in the testis after adult exposure to BPA could be one of the possible mechanisms of BPA 
induced adverse effects on male fertility. The distinctive features of the testis and other systems make 
the marmoset a unique model for biomedical and toxicological studies of the male reproductive tract. 
The marmoset provides a unique model for comparative studies to elucidate potential mechanisms 
underlying toxic actions of test chemicals and environmental toxicants.
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Developments in tethering for chronic blood sampling - and chronic IV 
infusion models in mice and rats

Mr. Edwin N. Spoelstra
Instech Laboratories Inc., Netherlands 

E mail : espoelstra@instechlabs.com

Tethered mice and rats are commonly used for chronic blood sampling- and chronic IV infusion. 
Chronic blood sampling and chronic IV infusion play an important role in glucose clamp-, toxicology-, 
DMPK- and safety pharmacology studies. An indwelling blood catheter is exteriorized, coupled to a 
connection device and the sampling tubing through a metal spring connected to a swivel system. This 
enables the animal to move freely while blood is collected or test compound infused. Several animal 
connections methods are used for tethering such as tail cuff, harness and skin button. The use of so 
called septum connections has increased the success rate of this model. Recent modifications of the 
button have enabled group housing after surgery. In the light of the three R’s recent developments in 
tethered- sampling and infusion including surgical techniques will be presented. 

Aberrant vascular repair and endothelial dysfunction: A legacy of impaired 
glucose metabolism

Dr. Madhulika Dixit
Indian Institute of Technology-Madras, Chennai, Tamil Nadu, India

Email : mdixit@iitm.ac.in

Vascular aberrations are triggered prior to the onset of hyperglycemia in diabetic patients. 
These changes in the vasculature are characterized by endothelial inflammation and decreased 
bio-availability of nitric oxide during insulin resistance. Compensatory hyperinsulinemia observed 
during insulin resistance is a potential risk factor for cardiovascular complications. We observed that 
sustained exposure (up to 48 hours) of human umbilical vein derived endothelial cells (HUVECs) 
to insulin (1-100nM) enhances the surface expression of cell adhesion molecules and consequent 
adherence of leukocytes onto the endothelial monolayer. This is due to decrease in intracellular nitric 
oxide levels, and enhanced expression and activity of protein tyrosine phosphatase SHP2. Decrease in 
nitric oxide levels is due to inactivation of endothelial nitric oxide synthase (eNOS) and up-regulation 
of its competitive inhibitor, arginase. The recurrent endothelial damage thus caused is repaired in 
healthy individuals through trans-differentiation of circulating endothelial progenitors. In two 
independent studies, we compared the adhesion, migration and endothelial differentiation potential 
of vascular progenitors from drug naïve healthy and insulin resistant subjects. Intriguingly presence 
of insulin resistance impaired adhesive and migratory ability of these cells. The talk will highlight the 
link between impaired glucose metabolism and endothelial health and how use of suitable animal 

models will assist in getting meaningful insights into the patho-physiology of cardiovascular diseases.
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Integrative functional genomic analysis identifies epigenetically regulated 
Fibromodulin as an essential gene for glioma cell migration

Prof. Kumaravel Somasundaram
Indian Institute of Science, Bangalore, Karnataka, India

E mail : skumar@mcbl.iisc.ernet.in

An integrative functional genomics of multiple forms of data is vital for discovering molecular 
drivers of cancer development and progression. Here, we present an integrated genomic strategy 
utilizing DNA methylation and transcriptome profile data to discover epigenetically regulated genes 
implicated in cancer development and invasive progression. More specifically, this analysis identified 
Fibromodulin (FMOD) as a glioblastoma (GBM) up-regulated gene due to the loss of promoter 
methylation. Secreted FMOD promotes glioma cell migration through its ability to induce filamentous 
actin stress fiber formation. Treatment with Cytochalasin D, an actin polymerization inhibitor, 
significantly reduced the FMOD induced glioma cell migration. siRNA and small molecule inhibitor-
based studies identified that FMOD-induced glioma cell migration is dependent on Integrin-FAK-Src-
Rho-ROCK signalling pathway. FMOD lacking C terminus LRR11 domain (ΔFMOD), which does not 
bind collagen type I, failed to induce integrin and promote glioma cell migration. Further, FMOD-
induced integrin activation and migration was abrogated by a 9-mer wild type peptide from the FMOD 
C-terminus. However, the same peptide with mutation in two residues essential for FMOD interaction 
with collagen type I failed to compete with FMOD, thus signifying the importance of collagen type 
I-FMOD interaction in integrin activation. ChIP-PCR experiments revealed that TGF-β1 regulates FMOD 
expression through epigenetic remodelling of FMOD promoter that involved demethylation and gain 
of active histone marks with a simultaneous loss of DNMT3A and EZH2 occupancy, but enrichment of 
SMAD2 and CBP. FMOD silencing inhibited the TGF-β1 mediated glioma cell migration significantly. In 
univariate and multivariate cox regression analysis, both FMOD promoter methylation and transcript 
levels predicted prognosis in GBM. In an intracranial orthotopic mouse glioma model, glioma cells 
silenced for FMOD failed to form tumors. Thus, the present study identified several epigenetically 
regulated alterations responsible for cancer development and progression. Specifically, we found that 
secreted FMOD as an important regulator of glioma cell migration downstream of TGF-β1 pathway 
and forms a potential basis for therapeutic intervention in GBM.

Philosophical foundations of laboratory animal welfare: An Indian 
perspective

Mr. Mohan Pandey
Biocon Bristol-Myers Squibb Research Centre,   Bangalore, Karnataka, India

E mail : mohan.pandey@bms.com

Humans and animals have a long shared history. Different civilizations have approached this 
relationship with different perspectives. In that context, India, which maintains an unbroken 
civilizational linkage since ancient times and which also is transforming rapidly in the 21st century, 
offers an interesting and rich material on the ethics of animal welfare. This talk would touch upon this 
topic exploring its importance to laboratory animal welfare
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Humanized mice for cancer immunotherapy

Dr. Catherine Gillespie
The Jackson Laboratory, USA

E mail : catherine.gillespie@jax.org

The mammalian immune system has developed surveillance mechanisms that can detect cancerous 
cells. However successful tumor cells have evolved strategies to evade detection. Current therapeutic 
strategies focus on improving cancer cell recognition and tumor elimination. Mouse models have 
been instrumental in the development of these therapies, including both immunocompetent and 
immunodeficient mice. 

This presentation will focus on the following topics:
•	 Types of cancer immunotherapeutics that have been characterized and validated in mouse models

•	 Cutting-edge humanized mouse models that are the next generation platform for immuno-oncology

Animal models in prostate cancer research

Prof. Rana Pratap Singh
Jawaharlal Nehru University, New Delhi, India

E mail : ranaps@hotmail.com

Prostate cancer (PCa) is one of the frequently diagnosed cancers in male worldwide. Conventional 
treatment approaches include surgery which is called as prostectomy for the prostate, radiotherapy, 
chemotherapy and/or hormonal ablation-therapies. It is a cancer of an endocrine system. The prostate 
epithelial cell growth and development depend upon the testosterone and dihydrotestosterone 
(DHT) that regulate normal as well as neoplastic development of the prostate. The process of PCa 
development is an outcome of genetic and epigenetic alterations that transforms normal glandular 
epithelium to pre-neoplastic lesions and subsequently to an invasive carcinoma. PCa begins with 
a pre-cancerous condition, prostatic intraepithelial neoplasia (PIN), hence it is identified as earliest 
accepted stage of prostate carcinogenesis. It possesses most of the phenotypic, genetic and 
biochemical alterations of PCa.  The high grade PIN is considered as a precursor for PCa, however, 
currently no treatment is offered to this condition. The patient is often just kept under follow up, 
with prostate specific antigen (PSA) level testing done at regular intervals, until there is any sign of 
clinical PCa. To understand the human PCa development, chemical carcinogenesis, xenograft and 
transgenic animal models have been developed. N-methyl-N-nitrosourea (MNU) and 3,2'-dimethyl-
4-aminobiphenyl (DMAB) induced rat prostate carcinogenesis models have been used commonly. 
Ectopic and orthotopic xenografts, syngeneic grafts being short-term models are very useful for 
prostate tumor studies. TRAMP (transgenic adenocarcinoma of the mouse prostate) model has 
been extensively used to study the growth and development of PCa. This model closely mimics the 
development of human form of the malignancy. All these models have been employed in studying 
the efficacy of various drug candidates and their potential mechanisms. Overall, these rodent models 
of PCa have been very useful in understanding the disease as well as its intervention, which will be 
discussed during the presentation.
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Animal models in immunology research

Dr. Shailesh Dudhgaonkar
Biocon Bristol-Myers Squibb Research Centre, Bangalore, Karnataka, India

E mail : shailesh.dudhgaonkar@syngeneintl.com

Undoubtedly, the use of laboratory animals has contributed widely to scientific research and 
has provided valuable scientific information.  The discovery and development of novel medicines, 
vaccines and transplantation surgery would not be possible without animal research.  For example, 
the use of animals in immunological research has played a critical role in many landmark achievements 
such as the discovery of immunosuppressive agents for the treatment of inflammatory/autoimmune 
disorders.  Historically, usage of animals played a key role in the discovery and development of 
vaccines and antibiotics.  In addition, recent revolutionary advancements in cancer treatment 
involving immune therapy is directly attributed to the research based on animal models.  While a 
range of animal species are used in the immunology, rodent models continue to be the main engine 
driving the research.  Various disease models like collagen-induced arthritis, MOG or PLP –induced 
EAE, DSS/TNBS – induced colitis, MRL/lpr and NZBW models of lupus are some of the classical murine 
models of autoimmune diseases. Similarly, Rag-1 deficient, SCID, nude, NOD-SCID, NOG and NSG are 
the classical immunodeficient murine models which played significant role in transforming the field 
of immunology and oncology. 

Use of experimental animal models in understanding the mechanisms of 
action of therapeutic antibodies

Srini KAVERI
INSERM, Paris, France

E mail : srini.kaveri@cnrs-dir.fr

Experimental biology has witnessed dramatic progress over the last century, mainly thanks to the 
investigation using animal models. Animal models have helped to improve the understanding of 
various physiological systems and also pathological situations. An immense progress is achieved in 
dissecting the cellular and molecular basis of immune response in physiological conditions and the 
deviations that occur in a variety of pathological events thanks to the animal models.  Animal models 
have aided the investigation of a number of human autoimmune diseases, including rheumatoid 
arthritis, multiple sclerosis, systemic lupus erythematosis, diabetes, spondyloarthropathies and other 
diseases. Several spontaneous and genetically altered experimental animal models serve in terms 
of their parallels to human disease and as valuable tools for the development of diagnostic and 
potential therapeutic approaches. Animal models have unraveled a number of major findings, and 
have enhanced our knowledge of the cellular and molecular pathogenesis of autoimmune disease, 
including the roles played by tolerogenic regulatory T cells and inflammatory TH17 cells. We present 
an overview of our studies using animal models to dissect the mechanisms of action of therapeutic 
antibodies.
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Wdr13 Gene knockout mice : One mutation, multiple phenotypes
Satish Kumar, Chandrashekaran Gurunathan, Arun Prakash Mishra, Shiladitya Mitra, 
Sivapriya Pavuluri, Shalu Singh, Vijay Pratap Singh, Archana B. Siva, Chaturvedula. B. 

Tripura
Centre for Cellular and Molecular Biology, Hyderabad, Telangana, India

E mail : satishk.scientist@gmail.com

WDR13, a 485 amino acid protein belonging to WD-repeat family is expressed ubiquitously from 
the X-chromosome in humans and mice, albeit at differential levels with brain, testis, pancreas and 
liver showing relatively higher expression. To understand the function and molecular mechanisms of 
action ofthis protein, we created a Wdr13-knockout/null mouse (Wdr13-/0) strain. The knockout mice 
show multiple phenotypes depending upon the tissues examined. These mice develop age and diet-
dependent mild obesity and have pancreatic β-cell hyperproliferation, and hyperinsulinemia. Wdr13 
mutation significantly ameliorates the diabetic phenotype of the diabetic mouse model, Leprdb/db. 
Upon limited exposure to a hepatotoxin- CCl4, Wdr13-/0 mice demonstrate slow liver regeneration and 
increased fat accumulation. Interestingly, the mutant mice are also found to be resistant to AOM/DSS 
induced colon cancer. In contrast, Wdr13-/- female mice show age- dependent hyper proliferation of 
uterine glandular epithelial cells. The absence of this gene in the placenta adversely affects placental 
development and foetal growth.In studies on brain and behaviour, performed on mice at 2 months of 
age, the deficiency of Wdr13 results in mild anxiety and better memory. However, exposure to chronic 
stress in the form of social isolation results in the development of major depression like-phenotype, 
characterized by heightened anxiety and depression in the mutant mice. Although, the observed 
phenotypes seem apparently unrelated, they may be explained through our data on molecular 
interactions of WDR13 with other proteins. WDR13 acts as an adaptor molecule and interacts with 
multiple partners, including nuclear receptors- c-JUN and ERα/β and histone deacetylases HDAC- 1, 3 
and 7 and modulates transcription of several downstream genes. We, hypothesize that the ubiquitous 
expression and multiple interacting partners of WDR13 are responsible for pleiotropic effects seen in 
the absence of this protein. It may be noted that various phenotypes seen in Wdr13 deficient mice 
are further accentuated by stress, viz. high fat diet, age, chemical toxins or psychological insults; 
indicating an important role of WDR13 in homeostasis.

Zebrafish (Danio rerio) model for water quality/toxicity assessment in CKDu 

Prof. Mangala Gunatilake
Dept. of Physiology, Faculty of Medicine,  University of Colombo, Sri Lanka

E mail : mangalagunatilake@hotmail.com

Chronic kidney disease has been identified as a major complication in many of the systemic 
diseases for decades all over the world. Sri Lanka is not an exception. Furthermore, a new entity 
known as chronic kidney disease of unknown origin/uncertain etiology (CKDu) has come into light 
during the last decade in certain areas of Sri Lanka as well as in the coastal region of the state of 
Andhra Pradesh in India. These are some of the hotspots of CKDu identified among other South 
Asian countries. CKDu which is irreversible, slowly progressive and asymptomatic until late stages is a 
significant public health problem affecting poor farming communities.  Although it is multifactorial, 
epidemiological studies conducted so far suspects the presence of heavy metals in drinking water 
and food items, and the presence of residues of agrochemicals and other toxins in water in certain 
areas of Sri Lanka. 
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Experiments with rodents carried out by research groups could not develop an ideal model which 
mimics the human situation to study root causes of CKDu. In this context zebrafish, a fresh water 
fish native to South Asian countries is considered a suitable model as zebrafish and its developing 
stages are sensitive to changes in their immediate environment. Some of the advantages of using 
zebrafish model in research include high reproductive capacity, external fertilization, rapid growth 
and transparent nature of growing embryos and larvae; thus providing a less time consuming cost 
effective model. 

There are several tests identified as OECD guidelines for toxicity testing of chemicals/substances 
using zebrafish model in the late 20th and early 21st centuries. These include Fish Acute Toxicity Test 
(OECD 203), Fish Early-life Stage Toxicity Test (OECD 210) and Fish Juvenile Growth Test (OECD 215). 
Unlike the tests mentioned above, the most recent Fish Embryo Acute Toxicity (FET) Test (OECD 
236) adopted in 2013 does not require ethics approval as pain sensations are not considered to be 
developed in the growing embryo. This is another advantage for scientists to concentrate more on 
FET for water quality/toxicity assessment.

An overview for rodent models and platform utilized in neuroscience field for 
drug discovery

Jianfei Wang
Integrated Biological Platform Sciences, GSK, R&D , Shanghai, China

E mail : jianfei.j.wang@gsk.com

It is well-known that neuro-disease is the most urgent but also the most challenging bridgehead 
to overcome from either disease mechanisms or drug discovery. Especially, Multiple Sclerosis (MS), 
Alzheimer’s disease (AD), Parkinson Disease (PD), amyotrophic lateral sclerosis (ALS), ischemia stroke 
and Spinal Cord Injury (SCI) are devastating diseases resulting in progressive neuro-inflammatory, 
neuro-degeneration and/or death of neuron cells, with huge unmet medical needs for treatment. 
Under current approaches to drug development, animal models still play critical role in unlocking 
pathogenesis and drug discovery for these diseases.   Firstly, numerous rodent disease models and 
platforms were established to facilitate neuro-disease drug discovery at GlaxoSmithKeline R&D China, 
which include optimized cuprizone induced demylination/remylination murine models, different 
kinds of experimental autoimmune encephalomyelitis (EAE) models for MS, 6-OHDA induced PD 
model, Spinal Root Avulsion (SRA) surgical model for ALS, ischemia rat MCAo model for Stroke 
disease, clip compression rat model for SCI, and rodent Antonio-occipital CSF continuous collection 
and microdialysis platforms used for bio-markers analysis during the preclinical drug discovery. 
Besides these disease related rodent models, to validate target and to proof of concept, multiple 
transgenic animal also become critical in neuroscience drug discovery process. Therefore, here also 
touches base on role of transgenic animals in neuroscience and the other field’s drug discovery.  A few 
examples are given to indicate the value of transgenic mouse models in particular program decision 
making, and how well a KO in mouse reflects human disease & model as an antagonist. Overall, this 
presentation aims to illustrate relative diversity on rodent models utilized in neuroscience field.
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Observing clinical signs of illness in laboratory rodents

Aleksandar Popovic
Research Models and Services, Charles River UK Ltd.UK

E mail : aleksandar.popovic@crl.com

A thorough physical examination and documentation of clinical signs of illness is the basis of 
good veterinary care, even for the smallest of animals.  Laboratory rodents are no exception, but they 
are often cared for by people not trained in making a clinical observation.  With genetically modified 
rodents, this becomes even more important, as phenotype or background strain characteristics may 
present with clinical signs that can be confused with illness.  The first part of this presentation will 
cover the basics of making an observation (as opposed to a diagnosis) and illustrate common and 
uncommon clinical presentations of illness in laboratory rodents, with a focus on rats and mice since 
they are the most prevalent animals used in research.  The second part will describe some common 
iatrogenic conditions

Interceptor - A new device from tecniplast for the environmental 
microbiological monitoring of rodents maintained in IVC systems

Franco Mondini
Tecniplast S.P.A.,  Italy

E mail : franco.mondini@tecniplast.it

In biomedical research, good husbandry procedures as well as standardized health quality are an 
essential requirement for conducting any experimentation on laboratory animals. There is a direct 
relationship of experimental results with the animals of consistent microbiological quality. Over the 
last 15 years, Individually Ventilated Cage Rack Systems (IVC’s) have been strongly recommended in 
controlling the exposure of laboratory rodents from specific and opportunistic pathogens. In IVC, 
every cage acts as an independent bio-containment/bio-exclusion unit, which makes it a difficult 
task to microbiologically monitor the cages within IVC rack. The most commonly used methods 
followed for the Health Monitoring of laboratory rodents maintained in IVC’s, are 1) by using Soiled 
Bedding Sentinels (SBS) as representatives and 2) by combining Soiled Bedding Sentinels Exhaust 
Air Dust (SBS&EAD) where sentinels are not only exposed to the soiled bedding but also to Exhaust 
Air Dust. Both methods thus results in usage of high number of animals, as these animals are usually 
euthanized for testing. Tecniplast has recently developed an innovative monitoring system named 
“Interceptor” which is a simple, accurate device that improves the microbiological environmental 
monitoring of IVC’s. “Interceptor” collects airborne particles which move from the cages to the exhaust 
filtration area which are then screened by Real Time Polymerase Chain Reaction method (RT-PCR) for 
the presence/absence of microbiological contaminants. “Interceptor” is easy to use on all models of 
IVC’s developed by Tecniplast, detects microorganisms quickly and effectively, cost-wise it is much 
cheaper than sentinel animals and supports the principle of 3Rs as no sentinel animals are used in this 
system.The design of “Interceptor” helps to protect the collected samples from getting contaminated 
and the system is fully validated by Tecniplast collaborative research partner. This presentation will 
cover at depth the technical aspects of “Interceptor” and its benefits when compared with available 
screening methods.
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Anatomical, functional (flow), physiological and molecular data for cancer 
research from in vivo imaging platform non-invasively in real-time

Jai Raj
FUJIFILM Visualsonics, India
E mail : jai.raj@fujifilm.com

Ultrasound imaging is a well-established and validated technology for the investigation 
of Cancer/tumor or drug screening using animal models and is a critical step in translational 
medicine. It is a non-invasive, real-time imaging technique which allows for longitudinal 
studies on the same animal. The Vevo® 3100 High Resolution Ultrasound Imaging system, 
using linear array technology for the transducer design, provides axial resolution down to 
30μm; this type of resolution would allow for the detection of tumorigenesis well before the 
lesion is palpable. Angiogenesis, capillary density, Cardiotoxicity & biomarker expression can 
be determined by using Power Doppler, Color Doppler & Contrast imaging.

The tumors are created subcutaneously or orthotopically, either by injection into the organ 
of interest, or spontaneously generated in transgenic animals. Animals were anaesthetized 
using isofluorane (1.5%); ECG, respiration, and temperature of the animal are monitored. The 
hair over the tumor area was removed and ultrasound gel was used to image the animal 
using the Vevo 3100 system.

The images & data presented clearly show the utility of the Vevo 3100 High Resolution 
Ultrasound Imaging System as a tool for in vivo imaging and quantification of tumor volumes, 
Angiogenesis, capillary density and Biomarker expression. The non-invasive nature of 
ultrasound imaging allows the same tumor to be studied over the course of an experiment, 
leading to much stronger data and requiring fewer animals to get significant results
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Computer based database as an alternative to animal models in toxicity 
testing

Sindhu K and Ranjith D.
Dept. of Veterinary Pharmacology and Toxicology

College of Veterinary and Animal Sciences, Pookode, Kerala, India
E mail : drsindhu.vet@gmail.com

Alternative is defined as anything from absolute to partial replacement of live animals in biomedical 
research and testing.  It can be Physico-chemical techniques, microbiological systems, tissue/organ 
culture preparation (Ex.: human dopaminergic neurons as substitute for animal models of Parkinson’s 
disease and for transgenic models), computer or mathematical analysis, epidemiological surveys (Ex.: 
epidemiology has linked smoking to cancer; high cholesterol to heart disease; and folic acid deficiency 
in pregnancy to spina bifida) and plant analysis.  Research methods superior in using animals to 
learn about human disease or predict the safety of new drugs are stem cells, micro dosing, DNA and 
microfluidics chips, new imaging technologies, magnetic resonance imaging (MRI), functional MRI 
(fMRI), positron emission tomography (PET), single-photon emission computed tomography (SPECT), 
event-related optical signals (EROS) and transcranial magnetic stimulation (TMS), and post-marketing 
drug surveillance.   Advantages associated with these methods are time and cost effectiveness, easily 
accessible tool in alternative study is computer based software databases for example, Discovery 
studio® for insilico drug designing, preADME® for PK and PD studies, TEST® (Toxicity Estimation Software 
Tools by USEPA), ToxCalcTM (environmental toxicity testing), Prolis lab Softwares (statistical package for 
environmental toxicity testing) are various software tools used to estimate the toxicity of chemicals 
using QSAR’s methodologies.   Free access to existing (proprietary) animal test data, availability of 
validated alternative methods and a practical implementation of conceptual approaches such as the 
Adverse Outcome Pathways and Integrated Testing Strategies were identified as major requirements 
towards the successful development and implementation of alternative approaches.

Preparation of multigrain diet with low glycemic index and its evaluation in 
streptozotocin induced diabetic mice

Leena Sharan V and Jannet Vennila J.
Dept. of Biosciences & Technology,Karunya University, Coimbatore, Tamil Nadu, India

E mail : guitarleena92@gmail.com

Multigrain (MG) Diet is a rich source of complex carbohydrates and proteins.  These grains also 
known for their low glycemic index which mostly required by the diabetes.  This study was done 
to investigate the Low Glycemic effect of Multigrain diet in Streptozotocin induced diabetic mice.  
The nutritional value of the diet was analyzed and sensory evaluation was done.   Multigrain diet 
was prepared by mixing 11 different grains at different proportions.  Two sets of multigrain powder 
were prepared Sprouted Multigrain Diet (SMGD) and Non Sprouted Multigrain diet (NSMGD) and the 
shelf life of the diet was analyzed.  The diets were given orally for 3 weeks to Streptozotocin induced 
Diabetic mice.  Various parameters like AST, ALT, ALP and Cholesterol levels in plasma were assessed.  
The histopathology of the pancreatic tissue shows regeneration of the pancreatic islet cells.  Hence, it 

proves that multigrain diet is a better diet for diabetic.
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Protective effect of resveratrol and celecoxib against LPS induced 
behavioural alterations in rats

Prakash R.
K.K. College of Pharmacy, Gerugambakkam, Chennai, Tamil Nadu, India

E mail: prakasheeba@rediffmail.com

The aim of present study is to explore the effect of selective COX- 1/ selective COX- 2 inhibitors in 
preventing the neuro-inflammation induced by Lipopolysaccharides (LPS). Peripheral injection of the 
bacterial endotoxin component LPS that models systemic infection has been widely used to induce 
neuro-inflammation. A single LPS administration results in delayed loss of neurons and cholinergic 
innervations, leading to enduring behavioral alterations characterized by memory deficits and 
oxidative damage. Rats were treated with resveratrol (50 and 100mg/kg bw) and celecoxib (50 and 
100mg/kg bw) for fourteen days followed by single challenge of LPS administration. Following LPS 
administration after 4 hours behavioral parameters such as the body temperature were measured. 
On subsequent days depression and anxiety were studied. The weights of the rats were recorded 
on weekly basis. LPS treated rats were showed significantly (P<0.001) decreased the body weight, 
locomotion in actophotometer, total number of line crossings, peripheral line crossings and rears in 
open field test and increased in rectal temperature and immobility time in forced swim test when 
compared to control rats. Resveratrol and celecoxib reverted the effect of LPS in all parameters by 
dose dependently. Selective COX 2 inhibitors may significantly reduce the behavioral alterations 
when compared with selective COX 1 inhibitors rats induced by LPS. 

Zebrafish embryo toxicity and adult acute toxicity studies of Nandhi 
mezhugu, A Siddha drug

Gayatri R1, Jayashree V.P1, Nandini E1,  Venkateshwaran K.V2 and Srinivasan M.R2.
1Rajalakshmi Engineering College, Thandalam, Chennai, Tamil Nadu, India

2Department of Pharmacology and Toxicology, Madras Veterinary College, Chennai, 
Tamil Nadu, India

E mail : g.friends13@gmail.com

Nandhi mezhugu is a siddha drug having pharmacological effects inregularizing menstrual cycle. 
It is a herbo-mineral preparation containing 48 components where the Toxicity and Pharmacological 
activities of the major ingredients were predicted using Pass Online Software. In the present study, 
drug was tested for its Embryo toxicity potential using zebrafish embryos and it’s acute toxicity in 
adult zebrafish at different concentrations ranging from (0.01%, 0.05%, 0.1%, 0.5%, 1%, 5% and 10%) 
in order to assess the maternotoxicity or adult toxicity. It was found that Nandhi mezhugu up to a 
concentration of 10% was found to be embryo toxic. All the embryos in negative control hatched 
without any deformations while those in positive control (0.1% Ethanol) died. The result of acute 
toxicity revealed that even the maximum concentration (10%) caused no mortality or toxicity effects 
within the period of test. Hence it is concluded that Nandhi mezhugu is not toxic to adult zebrafish, 
but found to be embryo toxic at a concentration from 0.01% to 10%. Further studies are required to 
confirm the translation of this effect in the mammalian species.
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Zebrafish embryo toxicity and adult acute toxicity studies of Aristolochia 
bracteolata

Jayashree V.P1, Nandini E1, Gayatri R1, Venkateshwaran K.V2 and Srinivasan M.R2.
1Rajalakshmi Engineering College, Thandalam, Chennai, Tamil Nadu, India

2Department of Pharmacology and Toxicology, Madras Veterinary College, Chennai, 
Tamil Nadu, India

E mail :  jayashreepichai@gmail.com

It is of primary concern that the drugs consumed by women of child bearing age should not 
have toxic or lethal effects on foetus. Zebrafish (Danio rerio) is widely used as a screening model 
due to its transparency throughout embryonic development and rapid embryonic growth. Herbal 
drugs constitute a major part in all the traditional systems of medicine. Aristalochia bracteolata 
(Aadutheenda paalai) is a widely accepted herbal based drug having pharmacological effects in 
regularizing menstrual cycle. The constituents of this drug were determined and the pharmacological 
and toxicological properties were predicted using Pass Online Software, which predicted positive 
results for embryo toxicity. We aim at verifying the above result. In our present study, drug was tested 
for Embryo toxicity and Adult Acute toxicity which were carried out at different concentrations 
ranging from (0.01%, 0.05%, 0.1%, 0.5%, 1%, 5% and 10%). It was found that Aristalochia brateolata 
up to a concentration of 0.5% was not found to be embryo toxic although deformations such as lack 
of pigmentation and enlarged yolkball were found at 0.1% and 0.5% respectively. All the embryos in 
negative control hatched without any deformations while those in positive control (0.1% Ethanol) 
died. The result of acute toxicity revealed that even the maximum concentration (10%) of test caused 
no mortality or toxicity effects within the period of experiment (96 h). Hence it is concluded that 
the extracts of Aristalochia bracteolata is embryo toxic and non-toxic to adults. Further studies are 

warranted to confirm the embryo toxicity potential in the mammalian species.

Zebrafish embryo toxicity and adult acute toxicity studies of Cefuroxime 
sodium

Nandini E1, Jayashree V.P1, Gayatri R1, Venkateshwaran K.V2 and Srinivasan M.R2.
1Rajalakshmi Engineering College, Thandalam, Chennai, Tamil Nadu, India

2Department of Pharmacology and Toxicology, Madras Veterinary College, Chennai,
Tamil Nadu, India

E mail : nandinieswaran1996@gmail.com

Zebrafish model, a rapidly developing screening model is of great interest currently because of 
its efficiency and response to drugs. Cefuroxime is a second generation cephalosporin which is used 
in the treatment of bacterial diseases and falls under the FDA’s Pregnancy Category B. In the present 
study, drug was tested for Embryo toxicity in zebrafish embryos and acute toxicity in adult zebrafish 
which was carried out at different concentrations ranging from (0.01%, 0.05%, 0.1%, 0.5%, 1%, 5%, 
and 10%). It was found that Cefuroxime sodium up to a concentration of 0.5% was not found to be 
embryo toxic although deformation such as Bent tail formation was found at 0.05%. All the embryos 
in negative control hatched without any deformations while those in positive control (0.1% Ethanol) 
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died. The result of acute toxicity revealed that even the maximum concentration (10%) of test caused 
no mortality or toxicity effects within the period of experiment (96 h). Hence it is concluded that the 
embryonic deformation was not dose dependent, it could be considered as incidental, considered as 
non-teratogenic but embryo toxic at concentrations higher than 0.5%. It was found to be non-toxic 
up to 10% concentration in the adult fish indicating that the zebrafish model predicted the safety of 
cefuroxime sodium in mammalian species.

Potential health concern and endocrine disrupting properties of commonly 
used anti-oxidant, Butylated hydroxyanisole (BHA)

Binitha R.N, Paul George and Francis Sunny
Dept. of Zoology, Mar Athanasius College, M.G University, Ernakulam, Kerala, India 

E mail : binitharn@gmail.com

Butylated hydroxyanisole (BHA) is an anti-oxidant used in cosmetic preparations and a food 

preservative with the E number E320.  The European Commission on Endocrine Disruption listed 

it as a Category-1 priority substance that may cause endocrine disruption. The extent of endocrine 

disruption caused by BHA, not well studied in any animal model. First tier assays using in vitro cell lines 

reported BHA as estrogenic compound.  Aim of this study was to explain the estrogenic properties 

of BHA. We used FSTRA (Fish short term reproductive assay), a second tier assay for screening the 

endocrine disrupting property of a compound. Studied the end points like variations in gonado 

somatic index, gonadal histopathology, biochemical and molecular measures of Vitellogenin, serum 

hormone levels (FSH, LH, Estrogen and Testosterone) and aromatase gene expression. These end 

points are accepted as biomarkers of endocrine disruption. The animal model used in the study is a 

fresh water teleost, Anabastesudineus.  

 LC 50 value  of BHA was 150 mg/kg bw in fish. Studied the effects of four different doses of BHA 

2 mg/kg bw, 5 mg/kg bw, 50 mg/kg bw and 75 mg/kg bw.  BHA was intraperitoneally administered 

using corn oil as vehicle. Fish were sacrificed after anaesthesia for histopathological studies. Milt and 

blood samples were collected by proper sampling methods without animal sacrifice for rest of the 

assays. Important findings in the study were BHA is a toxic  at high doses 250 mg/ kg bw and above. All 

the four doses of BHA caused significant impact on GSI, sperm count and quality. Histopathological 

analysis of testis revealed decrease in sperm count, interstitial cell fibrosis and some other impairment. 

Serum hormone assay by ELISA showed significant variations in treated groups compared to control, 

PAGE assay showed protein band corresponding to Vitellogenin in the treated male that was absent 

in control male, confirmation needed by western blot. RT- PCR showed up regulation of the Cyp 19 

mRNA. This study will provide a base line data on the estrogenic effect of BHA in an animal model. A 

more or less similar effect of BHA can be expected in other animal models and humans.
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Anti hyperglycaemic activity of Flacourtia jangomas fruits in streptozotocin 
induced diabetes rat model

Ranjith D and  Sindhu K.
Dept. of Veterinary Pharmacology and Toxicology

College of Veterinary and Animal Sciences, Pookode,  Kerala, India
E mail : ranjith946@gmail.com

The present study was aimed to evaluate the antidiabetic potential of Flacourtia jangomas 
fruits in streptozotocin induced diabetic rat model.  Crude extract of fresh fruits were standardized 
according to WHO guidelines and evaluated for in vivo anti-diabetic activity.    Diabetes was induced 
by administration of streptozotocin at the dose of 45 mg/kg in Sprague Dawley rats, IP.  On 7th day 
those rats showing hyperglycaemia (250-350 mg/dl) were selected for the main study and grouped 
randomly.  Thirty rats were divided in to five groups, each containing 6 animals.  Group I has normal 
rats, Group II rats (streptozotocin control) receiving distill water, Group III rats given glibenclamide at 
5 mg/kg bw.   Group IV and Group V rats receiving Flacourtia jangomas fruit juice at 1.5 and 3.0 ml per 
kg for 15 consecutive days, orally.  Blood samples were collected on days 0, 7 and 15 for estimation 
of Blood glucose (BG), Triglycerides (TG) and Total cholesterol (TC) and the animals were sacrificed 
and organs subjected to histopathology and liver glycogen (LG) estimation.  There was a significant 
(P<0.05) decrease in BG, TG and TC in all groups except normal control after treatment.  Animals 
treated with 3 ml per kg of fruit juice showed a significant (P<0.05) reduction in the BG, TG and TC and 
improvement in histopathological and LG levels as compared to animals dosed at 1.5 ml/kg.  Hence, 
the study concludes that fruit juice of F.Jangomas at 3 ml/kg body wt. produced significant (P<0.05) 
antihyperglycemic activity and are compared with standard drug, glibenclamide.

Anti-hyperlipidemic activity of Diploclisia glaucascens roots on high fat diet 
induced hyperlipidemia in rats
Sindhu K1, Ranjith D1 and Sivan V.V2.

1Dept. of Veterinary Pharmacology and Toxicology,  Pookode, Kerala, India
2M.S. Swaminathan Research Foundation, Wayanad, Kerala, India

E mail : drsindhu.vet@gmail.com

The present study was carried out to evaluate anti-hyperlipidemic activity of methanolic extracts 
of roots of Diploclisia glaucescens (bl) in Wistar rats fed with high fat diet induced hyperlipidemia. The 
methanolic extract of the roots were subjected to qualitative phytochemical screening and evaluated 
for safety as per OECD guidelines. The extract was administered at 100 and 250 mg/kg in rats along with 
high fat diet (cholesterol) at the dose rate of 100 mg/kg/day for 8 weeks. Preliminary phytochemical 
screening of the extract revealed the presence of alkaloids, glycosides, phenolic compounds and 
terpenoids. The extract was found to be safe up to 2000 mg/kg bw. The high cholesterol diet caused 
significant (p<0.05) increase in triglycerides (TG), total cholesterol (TC), low-density lipoprotein 
cholesterol (LDL-C) and atherogenic index, whereas the level of high-density lipoprotein cholesterol 
(HDL-C) was significantly (p<0.05) decreased. Administration of the Diploclisia glaucascens root extract 
significantly (P<0.05) reduced the rise of the serum levels of TC, TG, and LDL-C and the atherogenic 
index, whereas it significantly increased (p<0.05) the level of HDL-C. In conclusion, the methanolic 
root extract of Diploclisia glaucascens was found to possess hypolipidemic activity in high-fat diet-

induced hyperlipidemia rats.
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Evaluation of neuro-protective effect of ethanolic extract of Mimosa pudica 
(EEMP) in chronic Alzheimer’s model using Wistar rats

Muralidharan P.
Dept. of Pharmacology, C.L.Baid Metha College of Pharmacy, Chennai, Tamil Nadu, India

E mail : pmuralidaran@gmail.com

The objective of the present study was to evaluate the possible neuro-protective effect of ethanolic 
extract of Mimosa pudica (EEMP) in chronic  Alzheimer’s model using  Wistar rats on D- Galactose 
induced dementia model was used as an Alzheimer’s disease model for the study.  The activities were 
tested at an oral dose of 500 mg/kg of ethanolic extract of Mimosa pudica, Piracetam 50 mg/kg was 
used for comparison and D-galactose 100 mg/kg was used as an inducing agent. In vivo antioxidant 
studies and in vitro behavioural studies were performed for EEMP in order to evaluate its neuro-
protective effect.

Effect of EEMP on behavioural pattern of experimental animals were analysed by using Morris water 
maze, Radial arm maze and elevated plus maze and the parameters measured were retention latency, 
number of errors and inflexion ratio respectively. The in vitro antioxidant studies were conducted by 
superoxide scavenging assay and hydrogen peroxide scavenging assay. Significant IC50 values were 
obtained for both assays which show its significant antioxidant potential. Further EEMP had revealed 
the protective effect in memory impairment using various paradigms. From the results obtained, it 
can be concluded thatthe ethanolic extract of M. Pudica possessed significant neuro-protective effect 
against D-Galactose induced Alzheimer’s disease model in rats.

In vivo antidiarrheal activity of polyherbal formulation (phf-d1) against 
castor oil induced diarrhoea model in Wistar albino rats

Ranjith D.1, Sindhu K1. and Sivan V.V2.
1Department of Veterinary Pharmacology and Toxicology, Pookode, Wayanad, Kerala, India

2M.S. Swaminathan Research Foundation, Wayanad, Kerala, India
E mail : ranjith946@gmail.com

The present study was aimed to evaluate the antidiarrheal activity of poly-herbal formulation 
(PHF-D1) containing leaves of Psidium guajava, Elephantopus scaber and Carum copticum against 
Castor oil induced diarrhoea model in rats.  Ethanolic extract was prepared using soxhlet apparatus.  
Phytochemical screening and acute toxicity studies were conducted in rats as per the standard 
protocols.  Wistar albino rats were randomly selected and divided in to four groups with each 
containing six animals.  Group I consisting of Normal animals (1 ml/kg saline), Group II rats were 
treated with standard drug (Loperamide – 4 mg/kg, orally), Group III and IV rats received 100 and 
250 mg/kg of ethanolic extract of PHF-D1, orally.  The treatments were given two hour prior to oral 
administration of castor oil at 2ml per rats.  Animals were monitored for 18 h, for total number of 
faecal matter and diarrhoeic (wet) faeces respectively.  The phytochemical screening revealed the 
presence of flavanoids, alkaloids and glycosides and was safe up to 2000 mg/kg bw.  A significant 
(P<0.05) cessation of wet motion was seen in animals treated with 250 mg/kg of ethanolic extract 
by 6 h and can be compared with standard drug.  In case of animals treated with 100 mg/kg the 
complete cessation of wet motion was observed at 18th hour.  Thus it can be concluded from the 
experimental observation that, the herbal formulation PHF-D1 showed a potent antidiarrheal activity 
as compared to standard drug and may be a potent substitute for synthetic antidiarrheal drugs.
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Evaluation of antioxidant effects of neem based constituent azadirachtin-A in 
rat spermatozoa

Ravindranath H.Aladakatti1, Umadevi C. Jadaramkunti2 and Hiremath M.B3.
1Central Animal Facility, Indian Institute of Science, Bangalore, Karnataka, India

2Dept. of Zoology, Govt. First Grade College, Hubli, Karnataka, India
3Dept. of Biotechnology and Microbiology, Karnatak University, Dharwad, Karnataka, India

E mail : ravindranath@caf.iisc.ernet.in

Technical azadirachtin, a major component of neem, has low acute/subchronic toxicity and non-
mutagenic/teratogenic in mammalian species along with minimal disruption to the ecosystem. The 
present in vitro study aims to address the potential evaluation of azadirachtin-A, a tetranortritarpinoid 
of neem seed kernel, on the antioxidant system of rat spermatozoa to promote oxidative stress in 
a dose-dependent manner. To assess the effect of the azadirachtin-A on activities of superoxide 
dismutase (SOD), catalase, Glutathione reductase (GR), Glutathione peroxidase (GPx), α-Glucosidase, 
production of Hydrogen peroxide (H2O2) and level of lipid peroxidation (LPO) in rat spermatozoa, 
increasing quantities 0.5 mM, 1 mM, 1.5 mM and 2.0 mM per ml of the azadirachtin-A was added to 
the cultured medium prior to the addition of cauda epididymal spermatozoa. The spermatozoa were 
observed at 6th h post-culture and the expressions of enzyme activities and production of H2O2, level 
of LPO were recorded. The activities of antioxidant enzymes decreased significantly while the levels 
of H2O2 generation and LPO increased significantly in azadirachtin-A treated spermatozoa in a dose 
dependent manner when expressed in terms of milligram protein and milligram DNA. The activity 
of α- glucosidase, a negative control against antioxidant enzymes, did not show any significant 
change at any of the doses. The results suggest that graded doses of azadirachtin-A elicits depletion 
of antioxidant defense system in sperm, indicating azadirachtin-A induced oxidative stress in the 
epididymal sperm of rats.

Study of drug resistance among multi-bacillary leprosy cases by using mouse 
foot pad technique at Central Leprosy Teaching & Research Institute, India

Rajenderen M, Vijay M. Bhagat, Giri.V.C, Pugazenthen T and Showkath Ali M.K.
Central Leprosy Teaching & Research Institute, Tirumani, Chengalpattu, Tamil Nadu, India

E mail : vijaydr100@gmail.com

Leprosy is a chronic infectious skin disease caused by Mycobacterium leprae and broadly classified 
into Pauci bacillary (PB) and Multi bacillary (MB). 56 multi bacillary leprosy cases having various 
clinical manifestations were tested for multi-drug resistance and viability of M. leprae. They were 
tested in mouse foot pad inoculation using BALB/c and Swiss Albino inbred mice, one strain and one 
sex at a time was inoculated during 2005-2015. 66 mice were inoculated per biopsy were randomly 
divided into eight groups. In which 10 mice served as control, remaining mice were divided into 
seven groups were fed with drug incorporated diet of Dapsone, Rifampicin and Clofazimine of various 
concentrations. Mouse Foot Pad Harvest/Grafting done after 6, 8, 10, 12 months from the date of 
inoculation. 3 cases showed sensitive to (5.4%) MDT, 4 cases showed viable M. leprae (7.1%) and 49 
cases showed inconclusive results (87.5) 
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Effect of Alprazolam drug on restrained stress induced alteration of serum 
cortisol and antioxidant vitamins in male albino rats
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Stress can cause adverse reactions in the body that induce a wide range of biochemical and 
behavioral changes. In this study we investigated the effect of Alprazolam, a commonly used antistress 
drug on restrained stress induced alteration of serum cortisol, and antioxidant vitamin levels in male 
albino rats. Adult male albino rats weighing between 175-225g were divided into four groups of 
six animals in each. Group I (control), kept undisturbed in the home cage throughout the 42 days 
experimental period. Group II (stress) rats were kept in a wire mesh restrainer for 6 h/day for 42 days. 
Group III (stress + withdrawal) rats were stressed for 21 days and withdrawal of stress for remaining 
21 days (total 42 days). Group IV (stress + Alprazolam) rats were only stressed for 21 days and treated 
with drug Alprazolam (5mg/kg body weight, IP) in continuation with stress for remaining 21 days 
(total period is 42 days). The end of 42 days treatment all the rats were sacrificed and serum cortisol, 
vitamin C and E levels were estimated. Group II (Stressed) showed a significant increase in serum 
cortisol level with concomitant decrease of serum vitamin C and E levels. Group III (withdrawal) and 
Group IV (+Alprazolam) rats showed significant reversal for all the three parameters studied towards 
near normal levels. Results indicate a possible antioxidant effect of Alprazolam on restrained stress 
induced alteration of serum cortisol, and antioxidant vitamin levels. 

Effect of supplementation of Fennel seeds on Wistar male rats fed on high fat-diet

Jasmine Rani K, Shyama K, Chithrima Seethal C.R, Ally K and Gangadevi P.
Dept. of Animal Nutrition, College of Veterinary and Animal Sciences, Mannuthy, Thrissur, Kerala, India

E mail : jasminerani@kvasu.ac.in

Fennel (Foeniculum vulgare) is one of the important medicinal plants, the seeds of which are 
used widely in pharmaceutical industry.  It is an aromatic medicinal herb commonly used for various 
medicinal purposes in households.  The present study was aimed to investigate the medicinal health 
effects of feeding fennel seeds in rat on high fat diet.  Twenty four male Wistar albino rats weighing 
180 ± 5 g were used as experimental animals.  Animals were divided into four groups of six rats 
each.  Rats of group 1 were fed on basal diet and kept as negative control group; group 2 animals 
were fed on high fat–diet and kept as positive control group.  Animals of groups 3 and 4 were fed 
on high fat diets supplemented with two different levels of fennel seeds (3% and 6%) respectively.  
The results revealed that rats fed on high fat-diet  (positive control group) had significant ( p < 0.05) 
increase in serum TL, TG, TC, LDL-C, AST and ALT concentrations, and significant decrease ( p < 0.05)  
in serum HDL-C level  as compared to rats fed on basal diet  (negative control group).  High fat-diet 
supplemented rats with  two  different levels of fennel seeds recorded improved serum levels of TL, 
TG, TC, LDL-C, AST and ALT and significant increase in serum HDL-C level  compared to the positive 
control group. 
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Lyophilized Azadirachta indica leaf powder on biochemical activities of male 
rat reproductive organs
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In the present study of dose dependent effect of lyophilized Azadirachta indica leaf powder on 
some of the androgen dependent biochemical parameters of total protein, total free sugar, the 
enzymes like acid phosphatase (ACP), alkaline phosphatase (ALP) and lactate dehydrogenase (LDH) in 
the reproductive organs which include epididymis, vas deferens, seminal vesicle and ventral prostate 
of treated rats given 25, 50 and 75 mg in suspension of 1 mL Propylene Glycol, respectively/kg body 
weight, once daily, orally, for 24 days. Results indicated no significant difference in the body weight of 
all treated animals. However, there was decreased (P ≤ 0.05) in the weight of accessory reproductive 
organs. The biochemical analysis showed a dose dependent decrease (P ≤ 0.05) in the total protein 
content and the activity of ACP and, an increase (P ≤ 0.05) in the total free sugar, glycogen, cholesterol 
contents and the activities of ALP and LDH in the reproductive organs of treated rats. Blood serum 
levels of testosterone, LH and FSH in treated groups were significantly (P ≤ 0.05) reduced respectively 
when compared to controls. In the present study, the changes in biochemical composition of androgen 
dependent reproductive organs suggest a deficiency in the level of circulating androgen and decrease 
in the serum hormone levels in the lyophilized A.indica leaf powder treated animals clearly indicates 
the action of carbohydrate-rich leaf powder on the secretion of pituitary gonadotropins and in turn 
in the testosterone biosynthesis in the testis and reproductive organs.

Diet induced obesity feed formulation a challenge - local scenario

Anusha Jahagirdar1,  Shinde Vijay Sukhdeo2  and Ram Rajasekharan1

1Dept. of Lipid Science, 2Animal House Facility, 
Central Food Technological Research Institute, Mysore, Karnataka, India

E mail :  svijay@cftri.res.in

Obesity is a raging world problem. Obesity further gives rise to other diseases such as Type 2 
diabetes, cardiovascular disorders gallbladder disease, high blood cholesterol level, high blood 
pressure, or osteoarthritis. Mouse models are used in research to study human diseases. Diet induced 
obesity (DIO) mice models are used for studying metabolic disorders. 

A wide range of induced as well as spontaneous animal models or readymade diet for induction 
is available commercially to study Diet induced obesity (DIO) and its implications. Although both 
the diet and the model are commercially available, one has to undergorigorous approval procedures 
and procurement is alsohigh on economy. An alternative method was adopted at our institution by 
using an open source feed formulation (Open source diet D12450B). The scenario presented serves 
as an example for those Investigators who are interested to take up the study related to DIO but have 
limitations in procuring the commercially available animal models or the feed. 
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During establishment of the standard operating protocol for DIO - in C57BL/6 mice using high 
fat diet (60% kcal) usually lard is used as the source of fat. C57BL/6 mice were fed on in house High 
fat diet and Low fat diet, which are Purified diet with ~60% and ~10% calories respectively, using 
primarily lard as the source of fat. For initial 7 weeks there was no difference was observed in the 
bodyweight gain between HFD and LFD animals. The proximate analysis of feed revealed the 
% kcal from Protein, Carbohydrate and Fat was as required in both HFD and LFD. It is well known 
that Cholesterol contributes to weight gain and since lard was procured locally, it was analysed for 
its cholesterol content. We observed that the cholesterol content in locally available lard to be 4.3 
times less as compared to the typical Lard. From the 8th week the HFD feed was supplemented with 
pure cholesterol to meet the typical cholesterol content. With this intervention we could achieve 
the required weight gain in the HFD fed animals and also established the DIO model in-house. 
Obesity induction was further confirmed by checking parameters viz., body weight, serum glucose, 
triglycerides, HDL, LDL and total cholesterol. 

This finding of locally available lard having 4.3 times less cholesterol than the required content 
helped us in establishing the protocol for DIO model and is also a learning by us to be shared with 
those investigators who are interested to take up studies related to DIO but have limitations in 
procuring the commercially available animal models or feed. 

Application of rodent models of Staphylococcus aureus nasal colonization 
for evaluation of anti-staphylococcal agents : Efficacy of bacteriophages and 

phage-derived protein P128

Amruta A Joshi, Bharathi Sriram, Murali Durgaiah, Rajamuthu Srinivasan, Ravisha  
Chikkamadaiah, Sameera Fathima, Shankaramurthy Channabasappa and 

Shilpa E. George
GangaGen Biotechnologies Pvt. Ltd., No 12, 5th Cross, Ragavendra Layout, Tumkur Road, 

Yeshwantpur, Bangalore, Karnataka, India, E mail : shankar@gangagen.com

Staphylococcus aureus (S.aureus) colonizes human skin, nares and gastrointestinal tract and is a 
leading cause of skin and soft tissue infection, bacteremia, peritonitis, pneumonia, osteomyelitis 
and infective endocarditis. It is present in the nares of 20-30% of human population and is a major 
risk factor for endogenously acquired infections. There is an urgent need for alternative therapeutic 
strategies because of emergence of antibiotic resistant strains. Reduction or elimination of nasal 
colonization is one of the strategies to prevent incidence of S.aureus infections. In this study, we 
have developed animal models of S.aureus nasal colonization and evaluated the efficacy of a 
bacteriophage cocktailand a phage-derived protein, P128. Nares of 6-week-old BALB/c mice were 
instilled with S.aureus Newman on Day 1 and a cocktail of 2 phages, phage K and phage 44AHJD 
was administered intranasally in 0.85% NaCl on days 5, 6, and 7. Quantification of S.aureus in nasal 
tissue on day 8 showed complete decolonization of S. aureus in animals treated with phage cocktail 
compared to control group. P128 protein was evaluated in a rat model of S.aureus nasal colonization. 
Nares of Wistar albino rats were instilled with S.aureus USA300 and 24 hours later treated with P128 
hydrogel (100 μg/nare), twice daily for three days. Quantitative evaluation of S.aureus load in the nares 
showed that application of P128 completely decolonized S.aureus in 44% of animals and reduced the 
load significantly in the remaining animals. These data indicate the potential of bacteriophages and 
phage-derived protein, P128 for nasal decolonization of S.aureus.

January - June 2017Journal of Laboratory Animal Science 44



Effects of Aristolochia tagala on blood pressure in rats
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North Eastern Indira Gandhi Regional Institute of Health & Medical Sciences, 
Shillong, Meghalaya, India

E mail : pranjal.vet@gmail.com

Aristolachia tagala Cham. (AT) or Indian Birthwort is a well-known medicinal plant commonly grows 
in Northeast India. It has traditionally been used as antimicrobial, anti-carcinogenic and analgesic 
drugs by the people of this region. Considering its widespread and diverse medicinal use worldwide 
in various traditional systems, the present study was undertaken with the objective to evaluate the 
anti-hypertensive activity of methanolic extracts of AT roots in NaCl induce hypertensive rat model 
by using non-invasive method. Adult Wistar Rats of either sex were divided in five groups consisting 
six animals in each group. All the groups were given 4 - 8% salt (NaCl) in the chow diets for 21 days to 
induce hypertension. Therapy with extracts of AT in three different doses (dose-1, dose-2 & dose-3) 
given orally once a day for 21 days and compared with a standard reference drugs, Amlodipine. Blood 
pressure & heart rate of all animals were measured by non-invasive blood pressure module using 
NIBP apparatus on day 0 (D22), day 7 (D29), day 14 (D36) and day 21 (D43) at 0, 4, and 6 hours after the 
administration of drugs. The initial results suggested some anti-hypertensive effect (dose-2) of AT in 
Rats comparable to the standard reference drug Amlodipine.  This study is hoped to provide baseline 
information on Aristolachia tagala Cham. as anti-hypertensive agent requiring more attention and 
further thorough pharmacological evaluation for its probable therapeutic use in human.

A comparative study on staining techniques for vaginal exfoliative 
cytology of rat

Srinivasan M.R, Sabarinathan A, Geetha A, Shalini K*, Sowmiya M* and Venkateswaran K.V.
Dept. of Veterinary Pharmacology and Toxicology, Madras Veterinary College, Chennai, Tamil 
Nadu, India,   *Dept of Pharmacology & Pharmacognosy, Madras Medical College, Chennai, 

Tamil Nadu, India
E mail : srinivasan.m.r@tanuvas.ac.in

Rat is commonly used preclinical model to study the reproductive efficacy and toxicity of the test 
substances. There are various methods by which reproductive status of female rats can be assessed, 
among the different methods vaginal cytology is known to be non-invasive, simple and inexpensive 
technique utilized for the determination of estrus cycle stages. Comparison of Papanicolaouand 
Crystal violet staining technique were carried out in this study in order to determine better staining 
method to be used in reproductive studies. Six normal healthy rats were selected and the vaginal 
exfoliative cytology was assessed for 3 consecutive estrous cycles. Vaginal smears were obtained 
by vaginal lavage with 300 µl of normal saline; smears were stained with Papanicolaou and Crystal 
violet stains and were evaluated under microscope for identification of different phase of estrous 
cycle namely proesturs, estrus, metestrus and diestrus. The study revealed that the Papanicolaou 
staining is a better method over crystal violet staining technique. Since the Papanicolaou staining is 
polychromatic it yields clear nuclear and cytoplasmic details of cells.
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Therapeutic efficacy of chloroform fraction of methanolic extract of Annona 
muricata in BALB/c  mice model of breast cancer
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Breast cancer is one of the most dreaded diseases of the 20th century and spreading further with 
continuance and increasing incidence in 21st century. It is considered as an adversary of modernization 
and advanced pattern of socio-cultural life dominated by Western style along with hereditary changes. 
A greater emphasis has been given towards the researches on complementary and alternative 
medicine on cancer treatment. Several studies have been conducted on herbs under a multitude of 
ethno botanical grounds. In the present study chloroform fraction of methanolic extract of Annona 
muricata was tested for its efficacy in 4T1 induced breast cancer model. Sixty six week old, adult female 
Balb/c mice were randomly selected and allocated into five groups with twelve animals in each group. 
All the animals except those in Group I were implanted with 4T1 cells in right inguinal mammary fat 
pad region subcutaneously. Group I served as normal control. Group II served as untreated control 
kept as such for 14 days and Group III was administered with reference standard, cyclophosphamide 
at 65 mg/Kg i.v. as single injection. Groups IV and V were administered with chloroform fraction of 
methanolic extract of A. muricata (CMAM) at 15.5 mg/Kg p.o. and 31 mg/Kg p.o. respectively. Six 
animals from each group were sacrificed on day 7 and rest on day 14 to observe tumour volume 
and serum tumour marker, cancer antigen CA 15/3. Standard staining using H&E and TUNEL was 
carried out in tumour masses on day 7 and day 14. The results proved that within the groups, CMAM 
at 31 mg/Kg significantly (p<0.05) reduced the mean tumour volume at the end of the experiment. 
The results analyzed between the groups revealed significant (p<0.05) reduction in tumour volume 
in cyclophosphamide and CMAM treated groups at the end of the experiment. Significant (p<0.05) 
reduction in CA 15/3 values in a dose dependent manner was exhibited by CMAM treatment than the 
cyclophosphamide treated group. Histopathological examination of primary tumour tissue in CMAM 
treated groups showed reduction in cellularity, nuclear chromatin condensation and a few normal 
cells. Apoptotic cells with nuclear condensation in cyclophosphamide and CMAM treated groups 
were observed during the middle and end of the study using TUNEL assay. Thus the study proved the 
therapeutic efficacy of CMAM in pre-clinical model of breast cancer.

Glutamate-nitric oxide-cGMP pathway targeted action of naringin against 
ammonium chloride induced neurotoxicity

Ramakrishnan A and Vijayakumar N.
 Dept. of Biochemistry and Biotechnology, Annamalai University, Annamalai Nagar, 

Tamil Nadu, India
E mail : ramakrishnanA1991@gmail.com

Ammonia is well known neurotoxin due to liver disease and urea cycle disorder.   Elevated 
ammonia leads to hyperammonemic condition and affects brain function, with both excitatory and 
inhibitory neurotransmission include brain edema and coma.   Naringin, plant bioflavonoid present 
in various citrus fruits and mainly extracted from grape fruit.   This study was designed to assess the 
neuroprotective effect of naringin on ammonium chloride (NH4Cl) induced hyperammonemic rats.   
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Experimental hyperammonemia was induced by intraperitonial injections (i.p) of NH4Cl (100 mg/kg 
body weight (b.w.)) thrice a week for 8 consecutive weeks. Hyperammonemic rats were treated with 
naringin (80 mg/kg b.w.) via oral gavage.   Naringin administration significantly improved the plasma 
urea and significantly reduced the blood ammonia.   Naringin also up regulates the mRNA expression 
of Glutamine synthetase (GS) and down regulates the mRNA expression of sodium potassium – ATPase 
(Na+/K+-ATPase), neuronal nitric oxide (nNOS) and soluble guanylate cyclase (sGC).   In addition, to this, 
naringin supplementation revert back the histomorphological changes in tissues such as liver,   brain 
and kidney.   Taken together, these results suggest that naringin modulates the mRNA expressions of 
genes involved in the Glutamate-nitric oxide-cGMP pathway and act as a potential therapeutic agent 
to improve or treat hyperammonemic condition in rats.

Incidence, strain specificity, morphological, biochemical and histological 
characterisation of chemically induced mammary tumor in rats
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Breast cancer being the most commonly observed malignancy among the women worldwide, 
is responsible for majority of cancer deaths. Animal mammary cancer models play a major role in 
understanding the biology and provides good platform for screening new drug molecules. In the 
present study, a single dose of dimethylbenz (a)-anthracene (DMBA) at a dose rate of 20 mg/animal 
is used to induce the mammary cancer in 50 day old virgin female Sprague-Dawley rats and Wistar 
albino rats weighing an average weight of 124.4 ± 1.34 gm. The animals were maintained at 24°C 
and 70% relative humidity and were given standard laboratory rat feed. After 75 days of DMBA 
administration, Sprague-Dawley rats have developed palpable growths in the mammary gland 
region. Body weights, number of animals bearing tumor(s) and tumor volume were recorded at 10 
days interval for a period of 135 days post administration.Number and percentage of animals with 
tumor at each interval were calculated. At the end of the experiment, rats were sacrificed; blood, 
mammary glands and other vital organs were collected for serum biochemistry, histopathology and 
antioxidant levels. Out of 20 animals, 30 % developed tumor by 75 days, 45 % developed tumor by 
95 days and 95 % developed tumor by 135 days. Serum parameters like BUN and creatinine were 
enhanced than normal levels. In histopathology it was revealed that most of the tumors developed 
were papillary adenocarcinomas. Number of tumors developed varied from 1 – 10 per animal with a 
mean tumor volume of 63.73 ± 18.32 cm3 at 135 days. Wistar-Albino rats didn’t develop tumor even 
after 180 days post administration. Hence administration of DMBA at the dose rat of 20 mg/animal 
as a single dose to Sprague-dawley rats is a befitting model for mammary tumor with an onset of 
incidence from 75 days and 95 % tumor incidence by 135 days post administration.
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Snail transgenic mouse as a model of skin fibrosis
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Fibrosis is a pathological condition, which is the hallmark of cancer, autoimmune disorders like 
scleroderma, myocardial infarction and other diseases that involve the connective tissue.  Caused by 
the excessive deposition of extracellular matrix components, it involves activation of fibroblasts via 
different pathways.  Previous work in a variety of organs has demonstrated that the transcription factor 
snail, is capable of inducing fibrosis.  Its developmental role in mediating epithelial to mesenchymal 
transition (EMT) during embryogenesis has been widely extrapolated to be the mechanism by which 
activated fibroblasts are produced from the snail expressing epithelial cells.  However, we have 
found that the ectopic expression of snail in keratinocytes within the epidermis of the skin is capable 
of leading to dermal fibroblast activation without undergoing EMT.  Instead, the snail expressing 
keratinocytes secrete factors capable of activating the dermal fibroblasts and re-organising the 
extracellular matrix.  Work done in the lab has shown that one of these factors, Fibulin-5, contributes 
to increasing tissue stiffness, leading to the progression of fibrosis.  Hence, we postulate that this 
model not only recapitulates the pathological phenotype of Scleroderma, it also provides us with a 
new paradigm of epithelial-mesenchymal crosstalk as a mediator of fibrosis.  Our work with the snail 
transgenic mouse will pave the way for the discovery of the molecular mechanisms which lead to 
fibrogenesis, and hence the development of possible therapeutic targets for this prevalent disease. 

Buccal pouch tumor in hamsters: Development and evaluation

Swetha M.P1, Radha C2 and Muthukumar S.P1.
1Animal House Facility, 2Protein Chemistry & Technology, 
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E mail : swethamp59@gmail.com

The hamster buccal pouch tumour model closely compares to events involved in the development 
of premalignant, malignant human oral cancers and to assess the efficacy of chemo intervention. 
It is also well-characterized models for squamous cell carcinomas. This model serves to explore 
novel potent anti-carcinogenic compounds/ molecules non-invasively. This model offers a number 
of advantages including a simple and predictable tumor induction procedure, easy accessibility for 
examination and follow-up of lesions, and reproducibility. This model can be used to test both chemo-
preventive and chemotherapeutic agents.  The hamster buccal pouch carcinomas were induced by 
7,12-dimethylbenz[a]anthracene (DMBA).  The topical application of 0.5% DMBA was applied to the 
cheek pouch of young (6 weeks old) Syrian hamsters thrice a week continuously for a period of 14 
weeks. The treated pouch are averted and examined to monitor tumor development periodically.  
Once the tumors are developed and reached a diameter of approximately 3–5 mm, the animals are 
sacrificed and evaluated for biomarkers.
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Preclinical evaluation of ameliorating potential of liposome encapsulated 
chlorogenic acid In beta-amyloid induced cognitive dysfunction in mice
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Alzheimer’s disease (AD) is one of the most common causes of debility in the world. It is estimated 
that by the year 2020, approximately 70% of the world’s population aged 60 and above will be living in 
developing countries may affected with AD, including 14.2% of prevalence rate in Indian population. 
The main aim of the present study is to determine the ameliorating effect of liposome encapsulated 
chlorogenic acid (LECA) on (Amyloid beta) Aβ25-35-induced cognitive deficits and oxidative stress 
in mice. Animals were pretreated with LECA for periods of 4 weeks dose-dependently (50 and 100 
mg/kg) then received a single intra cerebro ventricular (i.c.v.) injection of Aβ25-35 (10µg/mouse). 
Cognitive behavioral changes in the mice were evaluated using Step down inhibitory avoidance, 
object recognition test, Y-maze, hole board, elevated plus maze and water-maze tests. Brian level 
neurotransmitter such as dopamine, nor-adrenaline, serotonin, glutamate, and metabolic enzymes 
like acetylcholinesterase, monoamine Oxidase A and B estimated by using spectrofluorometer.   
Results obtained from the study indicate that LECA at the dose of 50 and 100 mg/kg significantly 
ameliorated the cognitive and memory deficits caused by i.c.v. injection of Aβ25-35.The acetyl 
cholinesterase, monoamine oxidase and glutamate activity in the brain was significantly lower in LECA 
supplemented groups than the Aβ-injected group. LECA significantly improves the level of serotonin, 
dopamine, nor-adrenaline in treatment group when compare to Aβ-injected group .In conclusion 
plant having chlorogenic acid may often serve has a valuable lead for the clinical management of AD 

with minimal side effects.

In vitro and in silico screening of acetylcholinesterase inhibition by 
selected polyphenols

Afroz Jahan, M. Hussain Basha, A. Bhadraiah, M. Muralidhar1 and Srinivasa Rao G.
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Alzheimer’s disease (AD) is a devastating neurodegenerative disease with progressive 
loss in memory characterized by deposition of senile plaques mainly composed of β-amyloid 
(Aβ) fragment and neurofibrillary tangles. Despite intensive advancement in research, available 
therapeutic options are limited, thus, increasing demand for new drugs. Acetylcholinesterase (AChE) 
is the enzyme involved in the metabolic hydrolysis of ACh, a neurotransmitter considered to play 
a role in the pathology of Alzhiemer’s disease. Thus, inhibitors of AChE activity (AChEIs) promote 
an increase in the concentration and duration of action of synaptic ACh. Currently, AChEIs like 
galantamine, donepezil and rivastigmine represent the therapy of choice for AD, however, these drugs 
exhibit low bioavailability, shorter half-life, and/or unfavorable side effects (including gastrointestinal 
disturbances). 

Medicinal plants contain large number of secondary metabolites (alkaloids, tannins, flavonoids 
and other phenolic compounds), which have potential therapeutic properties that can be utilized 
in the treatment of human diseases. Traditionally, plants have been used to enhance memory and 
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to alleviate other symptoms associated with AD. Polyphenols are a group of highly hydroxylated 
phenolic compounds present in the extractive fraction of several plant materials. Keeping all these 
facts as backdrop, the present study was planned to screen in vitro acetylcholinesterase inhibitory 
activity of selected polyphenols (quinic acid, gallic acid and chrysin). 

The study was carried as per the protocol described by Ellman et al (1961) using acetylthiocholine 
iodide (ATChI) as the substrate. Briefly, 2 mL phosphate buffer (150 mM, pH 8.0), 0.2 mL MgCl2 (13 
mM), 0.02 mL ATChI (1.06 mM), 0.1 mL Ellman’s reagent, 25 µl of inhibitor and 10 µL enzyme source 
were mixed properly and incubated at 37ºC for 30 min under darkness. The absorbance was read 
at 412 nm in an ELISA reader and the activity was expressed as µM ATChI hydrolyzed min-1 mg-1 
protein, using a molar extinction coefficient of 1.36 x 104 M-1cm-1. Fish brain was used as an enzyme 
source. IC50 values for each test compound (Neostigmine, 0.1179 mg/ml; quinic acid, 0.01075 mg/ml; 
gallic acid, 0.02182 mg/ml) were calculated from the regression equation of each tested compound 
individually for brain AchE. The enzyme inhibition rate constant (β) was calculated from regression 
equation equation (Neostigmine,-3.5861; quinic acid, -62.7015, gallic acid, -34.9627). Docking was 
done using “AutoDock” tools (Version 1.5.6 rc2) whereas evaluation of ligand for drug likeliness and 
analysis of toxicity of the selected ligand was carried out by using “molinspiration” and “admetSAR” 
respectively. The results of docking energy were compared with that of neostigmine (reversible ACHE 
inhibitor). Out of all the 3 polyphenols docked, quinic acid showed stable binding energy (+0.43 Kcal/
mol). In addition, it also follows Lipinki’s rule and possesses favourable ADME properties whereas 
Chrysin didn’t show any activity. Both the in vitro and in silico results are in correlation showing quinic 
acid as a potential drug candidate for the therapy of AD.

Reversal of obesity and associated metabolic disorders by Tamarindus indica, 
a protein tyrosine phosphatase-1B inhibitor in high fat diet fed rats
Suja Rani1 Joshua Allan,2 Senthilkumar,2  Vijayabalaji,2 Chandrasekharan Nair,1 

and Amit Agarwal2, 1College of  Veterinary and Animal Sciences, Mannuthy, Thrissur, Kerala, India
2R&D Centre, Natural Remedies, Bangalore, Karnataka, India
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Obesity has been sighted as fifth leading risk factor for global deaths, owing to its metabolic 
comorbidities. However, characterization of obesity associated gene products revealed molecular 
targets like Protein tyrosine phosphatase-1B (PTP-1B) for treatment of obesity and associated 
disorders. Hence, the study was aimed at evaluating the reversal of obesity and associated metabolic 
disorders in high fat diet (HFD) fed rats by water soluble fraction of Tamarindus indica seed coat (WFTS), 
a traditional medicine of different parts of the world. In this study, HFD fed male Wistar rats that 
exhibited obesity, dyslipidemia, nonalcoholic fatty liver disease, insulin resistance, and prediabetes 
were treated with WFTS for a period of six weeks. A significant reduction in HFD induced increase 
in body weight, adiposity index, serum triglyceride (TG), total cholesterol, atherogenic index, and 
hepatic TG levels were observed after WFTS treatment at 90 and 180 mg/kg dose levels. Moreover, 
the metabolic perturbations,viz. elevated serum FFA, insulin and leptin concentrations, homeostatic 
model assessment (HOMA), impaired glucose tolerance (IGT) and fatty infiltration of liver were 
ameliorated significantly, indicating diverse therapeutic potentials of WFTS. The potent PTP-1B 
inhibition of WFTS as demonstrated invitro, was further validated in vivo by significant reduction of 
hepatic PTP-1B gene expression in the WFTS treated rats. These findings thus indicated the reversal 
of obesity and associated disorders by Tamarindus indica seed coat, acting partly via inhibition of 
PTP-1B, a negative regulator of leptin and insulin signaling and thereby suggesting its plausible role 

in therapeutics of various metabolic disorders.
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A novel mouse model of psoriasis with functionally impaired 
regulatory T cells

Rupali Gund and Edris Y.H.
Institute for Stem Cell Biology and Regenerative Medicine 

NCBS, GKVK campus, Bangalore, Karnataka, India
E mail : rupalig@instem.res.in

Psoriasis is a chronic inflammatory skin disease, marked by dry scaly lesions, often accompanied 
with arthritis. The visibility of the lesions disrupts the social life of the patients. In addition, lack of 
effectivetherapy leads to huge burden on the health care system. The existing animal models of psoriasis 
do not entirely replicate the phenotype of human disease.  Moreover, studies with patient samples 
merely dissect the late stage molecular/cellular events in the disease course. Consequently, there is a 
need to develop strong animal models for psoriasis which should not only assist in understanding the 
disease pathology but also facilitate the design and testing of novel therapeutic strategies. One of the 
characteristic of psoriasis is deregulated cutaneous immune response. Regulatory T cells (Tregs) are 
the subset of T lymphocytes that can suppress other immune cells and dysfunctional Tregs have been 
associated with psoriasis. Recently, it has been found that the protein Raptor, a component of TORC1 
complex in mTOR signaling, is essential for the survival and function of T-regs. Mice with raptor deficient 
T-regs develop early-onset fatal inflammatory disorder because of impaired suppressor activity of the 
T-regs (Hongbo Chi, 2013). The skin of these mice develops a skin phenotype that is reminiscent of 
psoriasis. We examined the extent to which the mutant mice recapitulate the clinical features of human 
psoriasis. Based on our observations, we propose that T-reg specific raptor knockout mouse can 
serve as a model to understand the cellular and molecular mechanisms underlying psoriasis and test 
potential therapeutics.

Development of non-invasive dietary hypertension in rats – Our experience

Janhavi P1, Radha C2 and Muthukumar S.P1.
1Animal House Facility, 2Protein Chemistry & Technology, 

CSIR-Central Food Technological Research Institute, Mysore, Karnataka, India
E mail : janvimprakash@gmail.com

Hypertension is one of the primary health concern and metabolic disorder which causes damage 
to the main organs such as heart, blood vessels, kidney etc. There are many antihypertensive drugs in 
market but has side effects. Thus there is a demand for food derived molecules with antihypertensive 
effect. Several studies have been carried out using various animal models. We intended to evaluate 
our food derived molecule in suitable hypertensive animal model. Different types of rat models like 
renovascular hypertension, dietary hypertension, endocrine hypertension, neurogenic hypertension, 
psychogenic hypertension, genetic hypertension and other models have been used to study the 
effect of hypertension and development of antihypertensive drugs. Most of the models are surgical 
or chemical induced which don’t mimic nutritional hypertension. Diets high in sodium and fructose 
is known as better hypertension model where nutritional hypertension will be induced in 12 weeks.  
In our animal study, hypertension was observed at 13th week in high fructose and salt fed group. 
We could test a few dietary molecules, which showed significant reduction in blood pressure when 
administered orally. These results suggest that the dietary hypertension is robust, non-invasive animal 
model to evaluate potent anti-hypertensive molecules.
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Exploration of bio-enhancing property of piperine on the oral bioavailability 
of curcumin in Zebra fish

Ranjith J, Karthick Venkatesh P, Srinivasan M.R, Ramesh S and Venkateswaran K.V.
Dept. of Veterinary Pharmacology and Toxicology, Madras Veterinary College, Chennai, Tamil 

Nadu, India
E mail : ranjithbvsc@gmail.com

Zebra fish (Danio rerio) is now widely used as an alternative model for various research studies. 
Curcumin (Curcuma longa L.) has poor bioavailability due to rapid metabolism of curcumin. Piperine 
inhibits hepatic and intestinal glucuronidation and acts as bio-enhancer. Concomitant administration 
of piperine and curcumin has increased the bioavailability of curcumin by 154% in the rat model. The 
intestinal architecture of zebra fish was similar to that of mammalian intestine. It is hypothesized that 
the piperine may enhance the bioavailability of curcumin in zebra fish. The objective of this study is 
to explore the bio-enhancing property of piperine in zebrafish, which could be used as an alternative 
model to study similar effects. In this study, the effect of combining piperine, a known inhibitor of 
hepatic and intestinal glucuronidation, was evaluated on the bioavailability of curcumin in zebra fish. 
To the first group, curcumin was given orally at the dose of 2 g/kg of bodyweight of zebra fish. Second 
group was given with piperine at a dose 20 mg/kg of body weight along with curcumin at same dose 
as above orally. Samples were collected at different time intervals (from 5 minutes upto 24h) with 3 
fishes at each time point after euthanizing the fish. The musculoskeletal samples were processed and 
the concentration of curcumin was analysed by standardised HPLC method. The mobile phase  used 
in the study was Acetic acid : Water : Acetonitrile in the ratio of 1:49:50, detected with UV detector at 
425nm. The results will be discussed in the presentation.

Effective methods for sterilization of drinking water and eradication of 
pinworms in NCBS vivarium

Kamlesh K.V, Kaveri, Reena V, Chethna S.B, Sreenivasulu T, Vinod Kumar D, Aurélie Jory and Mohan G.H.
Animal Care and Resource Center, National Center for Biological Sciences, Bangalore, Karnataka,  India

E mail : kamleshkv@ncbs.res.in

The NCBS Animal Care and Resource Center has over the last 3 years managed to establish a new 
Specific Pathogen Free mouse facility destined to provide state of the art animal care, infrastructures 
and services for investigators to accomplish animal research objectives.  The ACRC is currently breeding 
over 160 different WT and GM mouse models for 35 academic research laboratories.  These animals 
are being used in high impact basic and bio-medical research studies in various fields of immunology, 
neurosciences, tissue regeneration and repair, behavior or developmental and reproductive biology: 
all which require highest standards of animal care, pathogen free status, and constant adaptive user 
training and support.  In our attempt to establish such SPF facility in Bangalore, we have encountered 
several challenges specially in maintaining reliable clean drinking water quality and in eradicating 
an outbreak of pinworm infestation.  With the aim to determine the best water purifying method: 
we describe here our study in comparing autoclaved water, RO water, acidified water or chlorinated 
water in our facility setup.  Our results highlight significant improvement in microbe free water quality 
with chlorine water when compared to other method of water sterilization.  Secondly we describe 
our success in eradicating a Syphacia obvelata (pinworm) infestation found in over 9000 mice / 2000 
IVCages via a combined treatment of Fenbendazole and Ivermectin concomitantly to implementing 
strict new user facility SOPs for the 160 users and support staff routinely trafficking in the NCBS SPF 
facility.
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Overview of the NCBS Mouse Genome Engineering Facility: services, 
resources and Year-1 of operational results

Jaya Purushotham, Manjunath J, Shilpa Kumari B.A, Latha Chukki and Aurélie Jory
Mouse Genome Engineering Facility, Animal Care and Resource Center, 

National Center for Biological Sciences, Bangalore, Karnataka, India
E mail : purushothamj@ncbs.res.in

With substantial support from the DBT National Mouse Resource (NaMoR) grant, the Mouse 
Genome Engineering Facility (MGEF) at NCBS-Bangalore has been set up in a state of the art 5900 
IVCages capacity high-barrier SPF facility.  Our mission is to offer a wide range of services, resources 
and training possibilities to the scientific community in India.  The operational domains of our 
facility are: 1) generation of genetically engineered mouse models using the latest GE technologies; 
2) Cryopreservation and Cryorecovery of WT and GM mouse strains; 3) Mouse IVF; 4) mouse 
rederivation and Embryo Transfer; 5) maintenance of cryostocks / establishment of a Mouse Cryo-
Bank; 6) personalized training and hosting international hands-on workshops on all the above listed 
technologies.  In the context of the LASACON 2016 we will detail here our service procedures and 
quality control methods as well as our first year’s set of results from a total of over 40 completed 
or ongoing internal and external projects.  For example: the MGEF has obtained an average IVF 
efficiency of 90% when using fresh sperm with B6D2 F1 and over 50% for cryo-recovered GM strains.  
The MGEF Embryo transfer efficiency is above 70% for non-manipulated or rederived embryos and 
we have successfully generated two transgenic mouse embryos.  Finally we will present how we are 
expanding our portfolio of services and national and international collaborations with the scope to 
consolidate and facilitate access to local and international expertise in Mouse Model based research 
and technologies in India.

Pivotal cytokines and anti-oxidants as biomarkers of oxidative stress in 
experimental rheumatoid arthritis 

 
Ravi Ram Divisha, Matukumalli Usha Rani, Alla Gopala Reddy and Mylaram Kistaiah 

Srikanth
Dept. of Veterinary Pharmacology & Toxicology, C.V.Sc, Hyderabad, Telangana, India

E mail : vetrd89@gmail.com

A study was conducted with an objective to compare the curative effect of the herb, Boswellia 
serrata with the standard drug Meloxicam, against oxidative stress and cytokine status in 
experimentally induced rheumatoid arthritis.  Thirty male Wistar rats were grouped into five as Group 
I - Normal control, Group II - Arthritic control, Group III - Meloxicam, Group IV - Boswelliaserrata and 
Group V - Meloxicam + Boswellia serrata. Arthritis was induced in Groups II, III, IV and V by injecting 
0.1 ml of Complete Freund’s Adjuvant (CFA) intra-dermally into the foot pad of left hind limb. The 
treatment protocols were followed from day 3 to day 21, with test drug Boswellia serrata given orally 
as a methanolic extract at 500 mg/kg b.wt. and meloxicam was given subcutaneously at 1 mg/kg 
b.wt.  At the end of the experiment, tissue anti-oxidants and serum cytokine levels were assessed for 
any deviations. Both test and standard drugs were found to repair the oxidative stress and altered 
cytokine levels, significantly.  The test drug Boswellia serrata showed a better remedial effect than the 
standard drug Meloxicam and when combined, an enhanced effect was witnessed. This experiment 
may possibly provide a reference line for the use of animal models in various inflammatory studies.
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Beneficial health effects of pumpkin seeds on Wistar male rats fed on high 
fat-diet

Shyama K, Jasmine Rani K, Arathy Saseendran, Ally K and Gangadevi P.
Dept. of  Animal Nutrition, College of Veterinary and Animal Sciences, Thrissur, Kerala, India

E mail : shyama@kvasu.ac.in

Atherosclerosis remains one of the leading causes of death in human being all over the world and 
usually is caused by constriction of the blood vessels due to deposition of fat. Pumpkin seeds are rich 
sources of unsaturated fatty acids, antioxidants and fibers and there are some reports of cholesterol 
reducing effects.   This study was conducted to evaluate the effect of feeding pumpkin seeds in rats 
fed on high fat diets to assess the effect on lipid profile for a period of one month.24 Wistar male 
albino rats formed the experimental animals. They were divided into four groups. Animals belonging 
to control group (T1) were fed with basal diet (BIS), animal belonging to group T2 were fed with basal 
diet supplemented with fat at   5 g/100 g diet; the animals belonging to T3 and T4 were fed with 
high fat diet supplemented with ground pumpkin seed at 3 and 6 %  respectively. The present study 
showed that high fat diet (T2) caused a significant increase (p <0.05) in serum total cholesterol, total 
lipids, and triacylglycerol, LDL-C, ALT and AST levels compared to control group. Consumption of 
ground pumpkin seeds by high fat diet fed rats (T3 and T4)resulted in decreased (P<0.05) serum 
glucose, cholesterol, triglycerides, LDL-cholesterol,  ALT and  AST activity and improved HDL – C as 
compared with high fat alone supplemented rats. 

Reduction of animal usage by employing improved sampling techniques in 
support of 3R principles: Implementation in discovery pharmacokinetics

Vishwanath Kurawattimath, Vinay K Holenarsipur, Anoop Kumar, Shashyendra Singh 
Gautam, Sandhya Mandlekar and Thanga Mariappan T.

Pharmaceutical Candidate Optimization, Biocon Bristol-Myers Squibb R&D Centre, Syngene 
International Limited, Biocon Park, Bommasandra IV Phase, Bangalore, Karnataka, India

E mail : Vishwanath.Kurawattimath@syngeneintl.com

The principles of 3Rs, Replacement, Reduction and Refinement are being increasingly adopted 
in animal experiments in recent years by pharmaceutical industry. Pharmacokinetic (PK) studies in 
rodents forms an integral part of all screening tiers in drug discovery. In typical mouse PK studies, a 
composite design is employed by collecting blood samples from the retro-orbital sinus using nine 
animals. We developed serial sampling technique via tail vein and saphenous vein in mice, in which 
20-30 µL blood is withdrawn per time point. This method reduced the number of animals to three. 
This volume was sufficient for bioanalysis using blood or plasma due to highly sensitive UPLC-MS/MS 
methods developed internally. The utility of this technique was demonstrated using chloroquine and 
amodiaquine. Blood concentrations of chloroquine and amodiaquine obtained from serial sampling 
via tail vein/saphenous vein and retro-orbital sinus (composite sampling) were comparable.

We have also established a serial cerebrospinal fluid (CSF) sampling technique in rat, in which up 
to five samples were collected from a single rat, instead of one sample per rat, which is the common 
practice. Utility of this technique was demonstrated using carbamazepine. CSF concentrations of drug 
obtained from serial and discrete sampling were found to be similar. With these improved sampling 
and analytical techniques we were able to generate PK data for a large number of compounds using 
substantially less animals (≥67% reduction in animal usage) supporting the 3R principles and with 
reduced cost.
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Caspase-8 Knock-out mouse model of atopic dermatitis
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Atopic dermatitis (AD) is a chronic skin inflammatory disease that commences in childhood. 
Symptoms include red, swollen, and cracked skin, itchiness, and heightened risks of infections due 
to the compromise in the barrier function of the skin.  Despite its prevalence, the etiology of this 
multifactorial disease is unknown.  Moreover, the lack of appropriate animal models that recapitulate 
the cellular and systemic processes associated with this disease is a major impediment to the 
development of effective therapeutics.  We previously observed a loss of caspase-8 expression in 
the epidermis of AD patients and to decipher the contribution of caspase-8 downregulation in AD, 
we generated an epidermal caspase-8 knock out (C8cKO) mouse.  This C8cKO mouse recapitulates 
many of the hallmark features of AD.  Using this mouse model, we were able to probe the molecular 
mechanism underlying the manifestation of spongiosis found in AD skin.  Spongiosis is caused by 
the loss of cellular adhesion within the epidermis that compromises the barrier of the skin, allowing 
the loss of water while facilitating the infection of microbial agents from the external environment.  
Investigations with the C8cKO mouse revealed that spongiosis is a result of the activation of p38MAPK 
that upregulates the protease matrix metalloproteinase-2 (MMP2).  MMP2 in turn cleavesE-cadherin, a 
cell surface protein responsible for mediating keratinocyte cohesion in the epidermis.  Consequently, 
the C8cKO mouse has facilitated an understanding of the molecular basis of symptoms of AD and 
revealed potential routes of therapeutic intervention to combat the harmful effects of this skin 
disease.

Rudhira maintains kidney podocyte architecture for efficient ultrafiltration
Simi Muraleedharan1, Shubhagini Kataruka1, Aditi Batra1, Helen Skaer2 and 

Maneesha S. Inamdar1

1Jawaharlal Nehru Centre for Advanced Scientific Research, Jakkur, Bangalore, India
2Dept. of Zoology, University of Cambridge, Downing Street, Cambridge CB2 3EJ, UK.

E mail : simim@jncasr.ac.in

The circulatory and filtration systems have inter-dependent roles in maintaining tissue 
homeostasis. Patients with chronic kidney diseases are at high cardiovascular risk.  Human breast 
carcinoma amplified sequence 3 (BCAS3) locus is implicated in coronary artery disease and is also 
associated with chronic kidney diseases.  The mouse ortholog rudhira is a cytoskeletal protein essential 
for cardiovascular development. Here we report analysis of mouse Rudhira in kidney function. We 
show that Rudhira is expressed in mouse kidney podocytes. We generated podocyte-specific rudhira 
knockout mice by crossing rudhira floxed mice to NphsCre mice.  We find that Rudhira depletion leads 
to a disrupted podocyte filtration barrier with partial foot process effacement. This causes proteinuria, 
which is aggravated by toxin stress such as LPS. Interestingly, LPS treatment in wild type mice leads 
to increased Rudhira expression. Rudhira-depleted podocytes show a disorganized cytoskeleton and 
enlarged endoplasmic reticulum morphology. Ultrastructural studies revealed that the podocyte 
slit diaphragm is perturbed, suggesting that the specialized podocyte architecture is maintained 
by Rudhira. Thus our study provides a valuable new model for chronic kidney disease that will give 
insight into human podocyte biology and could help develop diagnostic approaches and therapies 
for kidney diseases.
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Zebrafish, an alternate animal model to study the pharmacokinetics of drug 
substance by various routes of administration
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Venkateswaran K. V.
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E mail : drsakthivelduraisamy@gmail.com

Zebrafish is an emerging alternative animal model used for screening pharmacological effects and 
safety studies. One of the bottlenecks for the lack of PK data in zebrafish is the inability to collect the 
volume of blood required for bioanalysis. In order to make zebrafish a suitable alternative animal model 
for mammalian species, we have used the musculoskeletal tissue, an alternative to blood as a matrix 
for bioanalysis. Hence the current study was undertaken to assess the comparative pharmacokinetic 
profile of a test substance, viz. Enrofloxacin administered by oral route, intraperitoneal and exposed 
to aquarium water. The fish were euthanized and the musculoskeletal tissue was collected at various 
time points. Assay of Enrofloxacin in musculoskeletal tissue was done using a validated HPLC method. 
The AUC (ug/g*h) values for oral, intraperitoneal and exposed water routes are 2.82, 2.91 and 4.34 
respectively, Cmax (ug/g) values are 0.71, 0.64 and 0.30 respectively. The results revealed that the oral 
and intraperitoneal route showed better PK profile than exposed to water. Hence it is reasonable to 
conclude that zebrafish can be used as an alternative model to mammals for understanding the PK 
of a drug. However further studies are required to ascertain their utility as an alternative to study PK 
or TK of drugs.   

Effect of  methyl mercury on lung histological architecture in rat

Nagamalleswari Y, Reddy Dhyana V, Karunasri V and Annapurna P*
Dept. of  Veterinary Anatomy & *Pathology

NTR College of  Veterinary Science, Gannavaram, Andhra Pradesh, India
E mail : malleswariyn@gmail.com

The present study was conducted on 36 adult male Sprague Dawley rats of six weeks of age.  These 
subjects were randomly assigned into three groups as control, 2.5 ppm and 5 ppm methyl mercury 
exposure.  Methyl mercury was fed in the form of methyl mercuric chloride through drinking water 
ad- libitum daily.  Exposed individuals were sacrificed at 14 and 35 days and lung tissue samples were 
collected and studied the effect of short time and longtime exposure on lungs.  Histological study 
of these samples revealed that the degeneration of alveolar architecture,  disruption of respiratory 
epithelium and increased proliferation of collagen and elastic fibres around respiratory bronchiole 
in 2.5 ppm methyl mercury at 14 days post exposure group than 5 ppm group.  Some individuals 
showed severe congestion of blood vessels, mild edema with no septal thickening of alveolar septa 
and congestion of alveolar capillaries in 2.5 ppm group at 14 days.  Whereas in 5ppm group, inter 
alveolar septal thickening in focal areasand at some places emphysematous changes were present. 

 Some individuals showed haemorrhages and mononuclear cells in capillaries and septal thickening 
of alveoli,  atelectiasis and cellular infiltration within the alveoli at 2.5ppm in 35 days of exposure.  
While in 5 ppm group congestion of alveolar capillaries and blood vessels in the lung,  mild thickening 
of alveolar septa and infiltration of cells in some   respiratory bronchioles.
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With advancements in transgenic technology, the laboratory mouse has proved to be an 
excellent model to study the processes involved in hematopoietic development. Analyses of several 
transgenic mouse models harboring mutations have complemented and extended studies of human 
hematopoiesis. Maintenance of blood cell homeostasis is a complex process and has multiple levels of 
regulation. Earlier, work done in our laboratory has shown that Asrij, an endosomal protein, regulates 
Drosophilahematopoiesis and its depletion results in a fly leukemia-like phenotype. In mouse, Asrij is 
expressed in a majority of the bone marrow cells. To assay for its function, we generated asrij knockout 
mice and found that they were viable, fertile and showed no obvious differences when compared to 
their wildtype littermate controls. However, knockout mice showed increased circulating blood cell 
and bone marrow stem cell counts from six months of age, mimicking the features of myeloproliferative 
disorders in humans.  In vitro colony forming unit assays showed that the knockout bone marrow is 
hyperproliferative. Bone marrow repopulation experiments are in progress.  Older mutant mice had 
osteolytic lesions in the bone and splenomegaly. Molecular and biochemical analyses show that Asrij 
regulates known signalling pathways that operate in hematopoiesis. Given the paucity of models 
available for studying myeloproliferative disorders, asrij knockout mice will be a valuable tool for 
understanding human hematological malignancies.  
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findings.
 Ĕ Limit discussion of study findings to those that have 

been presented in the Results.
 Ĕ Address any limitations of the study and directions 

for potential future research.

Tables
Tables must be prepared using the Table feature of the 
word processor. Tables should not duplicate information 
given in the text, should be numbered in the order in 
which they are mentioned in the text, and should be given 
a brief title. Each Table should appear on a separate page 
at the end of the manuscript as part of the text file. Vertical 
rules and/or background shading should not be used. The 
legend of a table should be concise and enable the reader 
to understand the data without excessive reference to 
the text. The Table should be designed in such a way so 
as to convey the information without extensive footnotes. 
Authors are encouraged to convert Tables into Figures 
whenever possible and appropriate.

Figures
All figures should be numbered in the order in which they 
are mentioned in the text. All figures must be accompanied 
by a figure legend. If figures are supplied in separate files, 
the figure legends must all be listed at the end of the main 
text file.

Line drawings should be produced electronically and clearly 
labeled. Graphs may be supplied as Excel spreadsheets 
(one per sheet). Other line drawings should be supplied in 
a suitable vector graphic file format (e.g. .eps)

All photographic images should be submitted in camera-
ready form (i.e. with all extraneous areas removed), and 
where necessary, magnification should be shown using a 
scale marker.
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Digital figure guidelines
To ensure the highest quality reproduction in the journal, 
original digital figures are preferred. When creating and 
submitting digital files, please follow the guidelines below.

Formats
For publication, use TIFF, EPS or postscript (ps) files in 
PC or MacIntosh format, preferably from PhotoShop or 
Illustrator software. We do not accept Freehand, Canvas, 
PowerPoint, Corel DRAW or MacDrawPro files. These 
files must be converted to postscript (ps) format.

Resolution and figure quality
Figure files must be submitted at an appropriate 
resolution for print publication:

Color, 300 d.p.i. minimum, convert all color files into 
CMYK mode.   Grayscale, 600 d.p.i. minimum for black 
& white photographs.

Line art, 1200 d.p.i. minimum for graphs and illustrations.

References
Only essential references should be included. Authors 
are responsible for verifying them against the original 
source material. Automatic numbering should be avoided. 
References should include the names and initials of up to 
six authors. If there are more than six

authors, only the first three should be named, followed by 
et al. Publications for which no author is apparent may be 
attributed to the organization from which they originate. 
Simply omit the name of the author for anonymous 
journal articles – avoid using ’Anonymous’. Punctuation in 
references should be kept to a minimum, as shown in the 
following examples:

Some basic rules applicable to all formats indexed 
by author name(s):
All citation entries are listed in alphabetical order based on 
the first author’s last name

If the same author(s) are cited for more than one paper 
having the same order of authors’ names, the papers should 
be listed in chronological sequence by year of publication.

References in the text are given as the author(s) and year, 
i.e. (Evans, 1961; Smith and Jones, 1990) or Evans (1961). 
Papers with more than two authors are cited as et al. i.e 
Jones et al. (1989).

References in the text within the same parentheses are 
given in chronological order. The final list of references 
should be alphabetical.

The format in the reference list is as follows: author(s) 
name(s) and initials, year of publication in parentheses, full 
title of article, journal title italicized and as abbreviated in 
the World List of Scientific Periodicals, volume number and 
page numbers.

Bugjuice B, Timm T, Cratchet R (1990). The role of 
estrogen in mouse courtship behavior changes as mice 
age. J. Physiol. 62(6):1130-1142.

References by the same first author and published in 
the same year should be labeled a, b, c etc within the 
text (e.g. Smith, 1992a) and listed sequentially in the 
reference list. For example:
Bugjuice B (1970a). Physiological effects of estrogen on 
mouse courtship behavior. J. Physiol. 40(2):140-145.
Bugjuice B (1970b). Physiological effects of estrogen 
analogs: Insincere courtship behavior in female mice. J. 
Physiol. 40(8):1240-1247.

Journal Article: Single author
Bugjuice B (1970). Physiological effects of estrogen on 
mouse courtship behavior. J. Physiol. 40(2):140-145.

Journal: Two authors
Timm T, Bugjuice B (1989). The role of whisker length 
in mouse nose-twitch courtship behavior. J. Physiol. 
61(3):113-118.

Journal: Multiple authors
Bugjuice B, Timm T, Cratchet R (1990). The role of 
estrogen in mouse courtship behavior changes as mice 
age. J. Physiol. 2(6):1130-1142.

References to book articles should be mentioned as 
follows: author(s) name(s) and initials, date of publication 
in parentheses, title of chapter or article, full title of book, 
edition, name(s) of editor(s) if relevant, publisher, place 
of publication and pages referred to: e.g. Robin C (1991). 
Calcium in plants eaten by horses. In: Dietary Calcium, 2nd 
edn., Ed: J. Chalk, Blackwell Scientific, London. pp 195-201.

It is the responsibility of the authors to ensure that all 
reference details are accurate.
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Abbreviations
Symbols and abbreviations should be those currently 
in use. Authors should not create new abbreviations 
and acronyms. References to animal strains should be in 
accordance with current nomenclature. For reference, use 
The International Index of Laboratory Animals, 6th edn. 
(Festing M, 1993); the Mouse Genome database and the Rat 
Genome Database.

Units
All measurements should be expressed in SI units.

6. Proofs and e-prints
Proofs will be sent by email to the designated corresponding 
author as a PDF file attachment and should be corrected 
and returned promptly; corrections should be kept to a 
minimum. A PDF e-print of each published article will be 
supplied free of charge to the author for correspondence; 
hardcopy off-prints may be ordered from the publisher.
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