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ADAPTABILITY AND PHYSIO-CHEMICAL CHARACTERISATION OF 
CELL CULTURE ADAPTED VACCINE STRAIN OF DUCK PLAGUE VIRUS* 

K. Senthilkumar, K.T. Punnoose and S. Sulochana 

Department of Microbiology 
College of Veterinary and Animal Sciences 
Mannuthy, Thrissur - 680 651 

Duck plague (DP) is an acute, highly 
contageous, fatal disease of ducks caused by a 
herpes virus. It causes great economic losses to 
duck farmers. The conventional chicken embryo 
adapted vaccine is used throughout the country, 
but outbreaks are being reported in several 
vaccinated flocks. Chicken embryo vaccine is 
reported to have lower titre and poor 
immunogenicity (Bordolai et al., 1994). Since 
the chicken embryo vaccine is live vaccine, there 
is every chance for the vaccine to act as 
disseminator of egg borne infectious agents. In 
view of this, an attempt was made to adopt the 
vaccine strain of Duck Plague Virus (DPV) into 
cell culture, as cell culture vaccines have some 
added advantages over the chicken embryo 
vaccine (Rovozzo and Burke, 1973). The 
present study was undertaken to assess the effect 
of adaptation of vaccine strain of DPV in 
chicken embryo fibroblast (CEF) viz. time 
taken for development of cytopathic effect 
(CPE); titre of the virus and also on the 
physiochemical properties. 

Materials and Methods 

The vaccine strain of DPV obtained from 
Veterinary Biological Institute (VBI), 

Palode, Kerala was used in the study. 
Eleven day old embryonated chicken eggs 
obtained from University Poultry Farm were 
utilised for preparation of cell cultures and 
titration. 

Revival of vaccine virus 

The lyophilised vaccine was reconstituted 
in five ml of Calcium-Magnesium free 
Phosphate Buffer Saline (CMF —PBS) and 
inoculated into 11 day old embryonated chicken 
eggs at the rate of 0.1 ml per embryo by chorio 
allantoic membrane (CAM) route and incubated 
at 37°C. Embryo mortality was monitored at 
24 hr. intervals. Dead embryos were collected 
and chilled at 4°C over night. 

The embryos were harvested and 
amnioallantoic fluid, chorioallantoic 
membrane, liver and spleen were collected and 
processed. The suspension was stored at -20°C 
until further use. 

Preparation of chicken embryo fibroblast 
cell culture (CEF) 

It was achieved by serial passages in CEF 
cell cultures. The materials received from 
infected monolayer was used as inoculum for 
the next passage. This process was repeated 
upto l0t'' passage. 

Cytological studies 

Cell culture grown on cover slips were 
infected with DPV of different passage levels. 
The infected monolayers were examined at 
different time intervals after fixing in 10% 
formal saline and stained by May Grunwald 
staining method. 

* Apart of M. V.Sc. thesis submitted by first author to Kerala Agricultural U~ziversity, 
Uellanikkara, Thrissur 
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Titration of the virus 

The CEF passaged vaccine strain of DPV 
at 5`'' and 10`h passage levels were titrated in 
both chicken embryos and CEF cell culture. 

Chicken embryo 

Serial ten fold dilution (10•' to IO-') of 5`'' 
and 10`'' passage viruses were made in PBS. This 
was inoculated into 11 day old embryonated 
chicken eggs at the rate of 0.1 ml/embryo, four 
embryos were used per dilution. The 50 per 
cent chicken embryo lethal dose was calculated 
as per method of Reed and Muench (1938). 

In tissue culture 

CEF monolayers were infected with S`''and 
10`'' CEF passaged virus from 10-' to 10•' using 
four tubes per dilution and incubated at 38.5°C. 
When CPE were observed, 50 per cent infective 
dose (TCIDso) was calculated as per Reed and 
Muench (1938). 

Thermostability 

The thermostability of 5`'' and 10 h̀ CEF 
passaged virus was conducted by exposing the 
virus to 56°C for 30 min. and rapidly cooling 
to -20°C. The infectivity of heat inactivated 
virus was determined by inoculating it into the 
cell culture tube. The infectivity titre was 
calculated as per method described by Reed and 
Muench (1938). 

pH Sensitivity 

The 5`'' and 10`'' passage viruses were 
exposed to pH 3, 7.2 and 11. One in four 
dilutions of 5`''~ 10`'' passage viruses were 
prepared in citrate phosphate buffer (pH 3) and 
PBS (pH 7.2 and II). These diluted samples 
were kept at room temperature for three hr. The 
samples were neutralised with either 0.1 N 
sodium hydroxide or 0.1 N hydrochloride 
solution as the case may be. The degree of 
inactivation of 5`'' and 10`h passage virus at 
different levels were determined by titrating the 

residual in CEF cell culture tubes as per method 
Reed and Muench (1938). Suitable controls 
(Uninoculated cell culture tube and untreated 
virus) were incorporated in the test. 

Results and Discussion 

Revival of vaccine virus 

The DPV vaccine strain inoculated embryo 
died during 70-120 hr. post inoculation showing 
extensive congestion on all over the body and 
on CAM, necrotic areas in the liver and 
congestion of spleen. These lesions were similar 
to the observations of Jansen (1961). 

Cytopathic effects in chicken embryo 
fibroblasts 

The confluent monolayer of CEF observed 
at 20-24 hr. showing elongated, sphindle shaped 
fibroblast cells. The infected monolayer showed 
rounding and clumping of cells at 48 hr. PI, 
similar to CPE described by Wolf et al. (1974). 
Extensive cytoplasmic vaculation at 72 hr. PI 
was similar to the findings of Panisup et al. 
(1990). Bridge formation and syncyticum 
formation noticed at 96 hr. PI was in agreement 
with observation made by Kalaimathi and 
Janakiram (1990). Desquamation of cells was 
noticed at 120 hr PI in this study, was similar 
to the one reported by Kalaimathi and Janakiram 
(1990) in the same cell culture system. The 
stained monolayer showed eosinophilic, 
intranuclear inclusion bodies, which is in 
agreement with findings of Panisup et al. 
(1990). The CPE produced by vaccine strain 
of DPV were more pronounced at 38.5°C than 
37°C, which agrees with the findings of Burgess 
and Yuill (1981). 

Adaptation of virus 

When the virus was serially passaged in 
CEF cell culture, the time taken for appearance 
of CPE and desquamation of cells are shown in 
Table I. 
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Table 1 Time for appearance of CPE and desquamation of cells at different passage levels 

Serial passage Appearance of CPE in hr. Desquamation of cells (in hr. PI) 

1 48 120 

2 40 100 

3 36 100 

4 36 90 

5 30 90 

6 30 85 

7 28 85 

8 26 85 

9 26 80 

10 24 80 

As the number of passages increased, the 
time taken for appearance of CPE reduced from 
48 hr. at first passage to 30 hr. at 5''' passage 
and 24 hr at 10`'' passage. Similarly the time 
required for desquamation of cells also reduced 
from 120 hr. at first passage to 90 hr. and 80 hr. 
at fifth and lOt'' passages respectively. This 
finding corroborated with the findings of 
Kalaimathi and Janakiram (1990) and Bordolai 
et al. (1994). This indicated adaptation of virus 
into CEF cell culture. 

Titration of virus 

The titres of 5'h and 10''' passage virus are 
shown in Table 2. 

The results showed that the titres of virus 

in both chicken embryos and tissue cultures were 

increasing as the number of passages increased. 

These findings corroborated with the findings 

of Kalaimathi and Janakiram (1990) and 

Bordolai et al. (1994). The results also showed 

that the cell culture system yielded higher titre 

than chicken embryos. Increasing titre of virus 

as the passages progressed indicated adaptation 

of the virus into CEF cell system. 

Table 2 Titres of vaccine strain DPV at 5th and lOt'' CEF passage 

Passage level ELDS~, TCIDS~, 

Vaccine 10~ lOs

5~' passage virus 10~~'s l Os.6' 

lOt'' passage virus lOs~" 10~~" 
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The infectivity titre of 5''' and 10''' CEF passaged virus after heat inactivation and pH treatment 

are shown in Table 3. 

Table 3 Effects of temperature and pH on the cell culture titre of 5'h and 10'h CEF p passaged virus 

Treatment TCIDso of 5'h passage virus TCIDso of 10'h passage virus 

1. Control 105.67 106.67 

2. Heated to 56°C 
for 30 min.nil nil 

3. pH 
3 

7.2 
11 

nil 
105.67 

nil 

nil 
106.77 

nil 

Thermostability 

The results indicated that the 5''' and 10'h
passage viruses completely lost their infectivity 
when exposed to 56°C for 30 min. This was 
more evident as the virus could not produce 
cytopathic effect (CPE) even at 10° dilution 
when compared to untreated virus samples. 
These findings coincided with observations of 
Hess and Dardiri (1988) and Kunst (1968). 
Sarmah et al. (1997) also reported that the 5''' 
CEF passaged local isolate completely lost its 
infectivity, when subjected to 56°C and 60°C 
for 30 min. 

pH sensitivity 

The 5''' and 10''' passage virus was 
completely inactivated when exposed to pH 3 
and 11 at room temperature for three hours. 
This is evidenced from failure of virus to 
produce CPE in cell culture. This is in 
agreement with the findings of Hess and Dardiri 
(1968) and Kunst (1968). Similarly Sarmah et 
al. (1977) also observed a reduction in titre of 
5''' CEF passaged virus when it was exposed to 
pH 3 and 11. However, when the virus exposed 
to ph 7.2, retained its infectivity as it showed 
the same titre as that of control. This indicated 
that there was no change in this characters when 

the virus was serially passaged in CEF cell 
cultures at 38.5°C. 

Summary 

Vaccine strain of DPV produced typical 
lesions on chicken embryo and characteristic 
CPE in CEF cell culture like rounding and 
clumping of cells, cytoplasmic vacuolations, 
bridge formation, syncytium formation and 
intranuclear inclusion bodies. When the virus 
passaged in CEF the time required for 
appearance of CPE reduced as the number of 
passages progressed. Similarly titre of virus 
also increased as the passages increased which 
indicate adaptation of the virus to the CEF cell 
culture. The 5''' and 10'h passage viruses, 
completely inactivated at 56°C for 30 min. and 
lost its infectivity at the pH 3 and 11 but was 
stable at pH 7.2, indicated CEF passages of virus 
did not influence the physico-chemical property 
of virus. 

References 

Bordolai, G.K., Boro, B.R., Mukit, A., Sharma, 
A. and Dutta, G.N. (1994). Adaptation and 
alternation of duck plague virus for vaccine 
production. I~tdian Uet. J. 71(7): 639-644 



Adaptability and Physio-chemical characterisation of cell culture adapted vaccine strain ofduck plague virus 5 

Burgess, E.C. andYuill, T.M. (1981). Increased 

cell culture incubation temperature for DPV 

isolation. Avian Dis. 25(1): 222-224 

Burleson, F.G., Chambers, T.M. and 

Wiedbvaick, D.C. (1992). Virology — A 

laboratory Manual Academic Press. I~tc. 

California pp. 8-32 

Hess, W.R. and Dardiri, A.A. (1968). Some 

properties of DP virus. Arclt. gas. Virus 

forsclz. (Uet. Bzcll. 38(11): 4592) 24: 148-

153 

Jansen, J. (1961). Duck plague Br. Uet. J. 117: 

347-359 

Kalaimathi, R. and Janakiraman, D. (1990). 

Propagation of DPV in which embryo 

foroblast cell culture l~tdian vet. J. 68(1): 

10-15 

Kunst (1968). Isolation of DPV in tissue 

cultures. Tijdsclir Dierge~teesk. 92 7 1 3-7 14 

Panisup, A.S., Mukit, A. Mohanty, G.C. and 

Varma, K.C. (1990). Ultrastructural studies 

ofduck embryo fibroblast culture inspection 

with a field isolate of DPV (Uet. Bull. 

37(11): 4746) 

Reed, L.J. and Muench, H. (1938). A simple 

method of estimating of 50 per cent and 

points Am. J. Hyg. 37. 493 

Rovozzo, G.C. and Burke, C.N. (1973). "A 

manual of basic virological techniques" 

Prentice Hall. Inc. Engle Wood. Cliffs. N.J. 

38 

Sarmah, R., Sarmah, A.K., Sharma, P.G. and 

Sharma, K. (1997}. Physicochemical 

characterisation of a local isolate of DPV. 

Indian J. Virol. 13(2): 119-I20 

Wolf, K., Burke, C.N. and Quimby, M.C. 
(1974). Duck viral enteritis: microtiter plate 

isolation and neutralization test using the 

duck embryo fibroblast cellrine. Avia~z Dis. 

18(3): 427-433 



Journal of Veterinary and Animal Sciences, 30 (1999) 6-8 

CERTAIN CLINICAL CHANGES FOLLOWING KETAI~'II1~TE 
ANAESTHESIA IN EXPEI~;IMENTAL CALVES 

O. S. Prakash, B. N. Ranganath, C.I. Srinivas and S. M. Jayadevappa 

Department of Veterinary Surgery and Radiology, Veterinary College 

Hebbal, Bangalore - 560 024 

Introduction of dissociative anaesthetic 
ketamine hydrochloride in veterinary 
anaesthesia had led to the replacement of 
barbiturates as a general ana esthesia in dogs, 
cats and horses. The advantages of this 
compound are in producing a state of general 
anaesthesia with retaining ot•opharyngeal and 
occular reflexes and short post anaesthetic 
recovery time. The present study has been to 
evaluate ketamine hydrochloride alone as an 
induction and maintenance agent for general 
anaesthesia in experimental calves. 

Materials and Methods 

Twelve crossbred bull calves aged six 
months to one year were divided into two groups 
of six animals each. 

Group I :Anaesthesia was induced with 
ketamine hydrochloride at the rate of 2 mg per 
kg body weight intravenously and further 
maintained with saline containing 2mg of 
ketamine hydrochloride per ml as continuous 
drip with flow rate of 10 ml per minute. 

Group II : Premedicated with xylazine 
hydrochloride intramuscularly at the rate of 
0.1 mg per kg body weight. After a lapse of 15 
minutes anaesthesia was induced and maintained 
as per the procedu~•e followed in group I. 

In both the groups anaesthesia was 
maintained for one hour. Time for onset of 
anaesthesia and recovery time were recorded. 
Clinical parameters viz., rectal temperature, 
heart rate and respiratory rate were recorded at 
0, 20, 20, 40, 60, 90 minutes, and 24 hours on 
termination of anaesthesia. 

Results and Discussion 

In both the groups induction of anaesthesia 
was smooth, animal attained recumbent position 
without excitement. Comparing both the 
groups, time for onset of anaesthesia was 
quicker in group II. Return of head righting 
reflex and support on legs were much delayed 
in group II compared to group I (Table 1). 

Table 1 Mean values of onset of anaesthesia and recovery time (in minutes) in 
experimental groups I and II 

Observations 
Groups 

I (n=6) II (n=6) 
Onset of anaesthesia 3.26 ± 0.08 # 2.87 ± 0.09 

Head righting reflex during recovery 18.00 ± 0.96 25.50 ± 0°.96 # 

Supporting on legs during recovery 25.50 ± 0.96 43.50 ± 1.12 # 

* Part of the M.V.Sc. thesis submitted to University of Agricultural Sciences, Bangalore 560 024 by the 
first autJtor 
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This could be attributed to the potentiating 
effect of xylazine (Rings and Muir•, 1982). 
During the course of anaesthesia in both the 
groups there was good muscle relaxation. 
Throughout the period of anaesthesia palpebr•al 
reflex was present and the eye ball was fixed in 
the centre. Similar observations were recorded 
by Tadmor et nl. (1979) and Ramakrishna 
et al. (1981). Observations on rectal 
temperature, heart rate and respiration rate were 
tabulated in Table 2. 

There was no significant change in rectal 
temperature in both the groups. The respiratory 
rate significantly reduced in both the groups. 
This was due to the effect of ketamine. Similar 
observations were recorded by Ramakrishna 

et 

al. (1981). In group I there was significant 
increase in heart rate which could be attributed 
to the outflow of sympathetic nerves for• cardio-
vascular system (Lumb and Jones, 1984). 

However, in group II there was significant 
decrease in heart rate. This reduction could be 
due to the car•diopulmonar•y depr•essent effect of 
xylazine. Similar observations were recorded 
by Amresh Kumar• and Harpal Singh (1979), 
Campbell 

et al. (1979) and Waterman (1981). 
From the above observations it can be concluded 
that ketamine could be safely employed as a 
general anaesthestic in bovines. 

Summary 

Induction and maintenance of ketamine 
anaesthesia was employed in two groups 
(I and II) of experimental calves. In group II 
xylazine was administered as a pr•emedicant. In 
both the groups induction and recovery was 
smooth and there was no variation in rectal 
temperature. The respiratory rate was 
significantly lowered in both the groups. Heart 
rate was elevated in group I and in group II it 
was significantly lowered due to the effect of 
xylazine. 

Table 2 Mean values of rectal temperature (°F), Heart rate and Respiratory rate in experimental groups I and II 

Time Rectal temperature Heart rate Respiratory rate 

Group I (n = 6) Group II (n = 6) Group I (n = 6) Group II (n = 6) Group I (n = 6 Group II (n = 6) 

0 min. 101.68 ± 0.18 101.48 ± 0.25 78.66 ± 0.33 78.83 ± 0.6 20.33 ± 0.42 20.50 ± 0.43 

10 min. 101.72 ± 0.16 101.36 ± 0.18 79.83 ± 0.51 *# 75.33 ± 0.042* 18.83 ± 0.30* 18.33 ± 0.42* 

20 min. 101.78 ± 0.13 101.22 ± 0.19 81.33 ± 0.67 *# 73.66 ± 0.61 * 18.33 ± 0.42* 17.50 ± 0.43* 

40 min. 101.86 ± 0.03# 101.18 ± 0.18 81.50 ± 0.62 *# 73.33 ± 0.42* 17.66 ± 0.33* 17.33 ± 0.42* 

60 min. 101.88 ± 0.10# 101.08 ± 0.21 81.50 ± 0.62 *# 73.33 ± 0.42* 17.33 ± 0.42* 17.17 ± 0.48* 

90 min. 101.82 ± 0.12 101.20 ± 0.18 78.60 ± 0.44 75.50 ± 0.50 17.83 ± 0.42 17.43 ± 0.42 

24 hours 101.64 ± 0.13 101.32 ± 0.16 78.50 ± 0.22 77.60 ± 0.63 20.00 ± 0.58 20.17 ± 0.30 
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HAEMATOLOGICAL CHANGES DURING VARIOUS WAVE FORMS OF 
ELECTRO ANAESTHESIA IN GOATS 

M.V.N. Naidu', O. Ramakrishna2 and R.V. Suresh Kumarz

Department of Surgery and Radiology 
College of Veterinary Science, Tirupati 517 502 (A.P.) 

Electroanaesthesiayroduces rapid induction 
and quick recovery of the patient without the 
body system (Lumb and Jones, 1973). It has 
been used as an anaesthetic agent in cattle (Short, 
1965), buffaloes (Rao and Rao, 1978), dogs 
(Herin, 1963 and Venugopal Reddy et al., 1989) 
and sheep (Chandrasekhai•, 1990). As there is 
paucity of literature on its effects in goats, in 
the present experiment electro-anaesthesia was 
produced in goats and its effects of various 
haematological parameters were studied. 

Materials and Methods 

Eighteen goats of either sex weighing 
20-30 kilograms were divided into 3 groups of 
6 animals each, electroanaesthetized with sine, 
square and triangular wave forms of current. 
An integrated circuit electroanaesthetic 
apparatus delivering a current of 12 
milliamperes was used. Anaesthesia was 
maintained at 700 Hertz per second for 1 hour 
and discontinued. Blood samples were collected 
from Jugular vein in oxalated vials prior to 
induction, during anaesthesia and 24 hours after 
discontinuance of electric current. Total 
erythrocyte count, total leucocyte count, 
haemoglobin, and packed cell volumes were 
determined as per the standard procedures. 
Differential leucocyte counts were made on 

blood smears prepared without any 
anticoagulant and stained with Wright's stain 
(Schalm et al., 1975). The data were analysed 
using students `t' test (Snedecor and Cochran, 
1967). 

Results and Discussion 

The total erythrocyte counts were increased 
non-significantly during the anaesthesia in all 
the animals subjected to different wave forms 
of electric current. The base level haemoglobin 
values of 11.6 ± 0.37, 11.13 ± 0.46 and 12.07 
± 0.53 grams per cent in three groups 
respectively increased non-significantly during 
anaesthesia. Contrary to these findings Herin 
(1968) observed a significant increase in 
haemoglobin levels only in sine and triangular 
wave forms. Though there was a rise in packed 
cell volume values during anaesthesia, the 
alterations were non-significant. The increase 
in packed cell volume values was related to 
increased total erythrocyte count and 
haemoglobin values. The total leucocyte counts 
recorded a significant (P > 0.01) increase in all 
the three groups from the base values of 10.15 
± 1.03, 6.62 ± 0.71 and 9.63 ± 0.76 to 13.00 ± 
1.27, 9.47 ± 0.71 and 12.79 ± 0.62 thousands 
per cubic millimeter in sine, square and 
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triangular wave forms of current 
correspondingly. There was significant 
neutrophilia and lymphocytopenia during 
anaesthesia. The changes in eosinophil and 
monocyte counts were not significant. Short 
(1965}, Kumal• et ~rl. (1982) and Chandrasekhar 
(1990) also reported similal• observations duI•ing 
their experimental studies. This might be due 
to increased adrenal activity and stress. 
However Herin (1963) reported no significant 
changes in diffel•ential leucocyte count in dogs 
during electroanaesthesia. These changes are 
suggestive of safe usage of electroanaesthesia 
for various surgical operations on goats. 
Though significant leucocytosis and neutrophilia 
appealed during anaesthesia these changes did 
not affect the patients undergoing surgery. All 
the animals recovered immediately after 
discontinuance of anaesthesia. 

Sutnmai•y 

In the present study 18 goats were subjected 
to different wave forms of electroanaesthesia. 
Haematological changes before, during, and 24 
houl•s after discontinuance of electric current 
weI•e estimated. All the three (Sine, square and 
triangular) wave forms produced similar 
haematological alterations. Haemogl•ams of all 
the thI•ee groups showed anon-significant 
increase in total erythrocyte count, haemoglobin 
and packed cell volumes with significant 
leucocytosis, neutrophilia and lymphocytopenia 
during anaesthesia. These alternations I•eached 
nearly base levels following discontinuance of 
the electric curl•ent. 
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SEDATIVE EFFECT OF XYLAZINE IN CROSSBRED CALVESI 
P. Regi Varghese George2, K. Rajankutty, P.O. George, S. Ravindran Nayar 
and K.N. Muraleedharan Nayar 

Department of Surgery 
College of Veterinary &Animal Sciences, Mannuthy 

Xylazine had been used as a sedative and 
analgesic in buffaloes (Sharif et al., 1991), 
sheep (Doherty et al., 1986), goats (Kokkonen 

and Erikson, 1987) and cattle (Kumar and 
Singh, 1976). The present study was undertaken 
to evaluate the sedative effect of xylazine in 
crossbred calves and the results are presented in 

this paper. 

Materials and IVfethods 

The experimental study was conducted on 

12 apparently healthy crossbred male calves, 

aged six to twelve months and weighting 47 to 
80 kg. They were divided into two groups viz., 

Group I and II, each consisting of six animals. 
Feed and water were withheld for 24 h prior 

to the experiment. The trails were conducted as 

follows: 

Xylazine=~ was administered at the rate of 
0.20 mg/kg and 0.30 mg/kg body weight 
intramuscularly in Group I and II respectively. 

Rectal temperature, pulse rate, respiration 
rate and electrocardiographic changes were 
recorded before and at 30 min., 60 min., 90 
min., 120 min. and 24 h after the administration 

of xylazine. The onset and duration of sedation 

were recorded. 

Laparotomy was performed on two animals 
fi•om each group, at the left paralumbar fossa, 
30 min. after the administration of xylazine. All 
the animals were kept under observation for 10 
days after the trials. 

Results and Discussions 

The clinical signs observed were 
incoordination movements, salivation, 
protrusion of tongue, sluggish palpebral reflex, 
relaxation of abdominal muscles and sternal/ 
lateral recumbency. 

Profuse salivation was observed in all the 
calves. Blanching of the conjunctival mucous 
membrane was observed in some of the animals. 
Similar observations were reported by 
Raptopoulos and Weaver (1984) in steers. The 
sternal recumbency posture assumed by the 
calves resembled that of a cow suffering from 
milk fever. This is in agreement with the 
observations of Peshin and Kumai• (1979). 

After the administration of xylazine, 
decrease in rectal tmperature, pulse rate and 

respiration rate were observed in both the groups 

but the variation between the groups were not 

marked (Table 1). 
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Table i Effect of administration of xylazine on rectal temperature, pulse rate and respiration rate in calves (Mean±SE) 

Interval 
Rectal temperature (°F) Pulse rate (per min.) Respiration rate (per min.) 

Group I Group II Group I Group II Group I Group II 

0 min. 101.73 ± 0.14 101.63 ± 0.11 55.35 ± 2.29 51.00 ± 2.86 20.83 ± 0.16 21.00 ± 1.03 

30 mi n. 101.10 ± 0.11 101.10 ± 0.27 48.00 ± 2.36 52.33 ± 2.96 19.00 ± 0.41 20.33 ± 2.23 

60 min. 100.57 ± 0.21 100.40 ± 0.14 45.83 ± 1.26 47.33 ± 3.01 11.67 ± 0.81 1 b.00 ± 1.25 

90 min. 100.17 ± 0.25 99.50 ± 0.21 45.61 ± 1.31 48.67 ± 2.52 11.67 ± 1.10 16.00 ± 1.33 

120 min. 100.20 ± 0.24 100.00 ± 0.38 47.33 ± 0.61 50.00 ± 1.63 11.33 ± 1.02 11.00 ± 1.03 

24 hours 101.58 ± 0.10 101.63 ± 0.06 51.00 ± 1.13 53.33 ± 2.04 19.61 ± 0.56 19.33 ± 0.38 

This is in agreement with the reports of 
Peshin and Kumar (1979) in buffalo calves, 
Raptopoulos and Weaver (1984) in steers and 
Lele and Bhokre (1985) in dogs. 

Sedation was observed by 8.50 ± 1.47 min. 
in Group I whereas in group II it was 4.67 ± 
0.56 min. and persisted for 107.17 ± 5.22 min. 
in Group I and 115.67 ± 10.03 min. in Group 
II. 

Response to pinpricks at the paralumbar 
fossa was not fully abolished but relaxation of 
the abdominal muscle was good in both the 
groups. Sharma et al. (1985) had reported good 
sedation, analgesia and muscle relaxation in 
bovines, following IV administration of Xylazine 
at the rate of 0.25 mg/kg body weight. Sedation 
was good enough in both the groups for preparing 
and handling the animals for surgery. During 
laparotomy, signs of pain were observed, but to 
a lesser extent with the higher dose. 

Electrocardiogram revealed decrease in 
heart rate, depression of T wave and QRS 
complex indicating myocal•dial depression in 
both the groups during sedation. All these 
alterations were spontaneously corrected. 
Hence, it may be inferred that the effect of 
xylazine on heart rate and myocardium were 
transient. 

Recovery was smooth and uneventful in all 

the animals. They resumed feeding and drinking 

soon after recovery, eventhough they appeared 

dull for a few hours. 

From the present study, it was found that 

administration of xylazine, at the dose rates of 

0.20 mg/kg and 0.30 mg/kg body weight IM 

produced satisfactory sedation but the analgesia 

produced was not deep enough to perform 

laparotomy and it would be desirable to resort 

to local anaesthesia also. 

Summary 

The sedative and analgesic effects of 

xylazine in crossbred calves had been reported. 

The sedation and relaxation of abdominal 

muscles were good, though the analgesia was 

not deep enough to perform laparotomy. 
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STUDIES ON SERUM MAGNESIUM LEVELS IN GOATS AFFECTED WITH 
SUB-CLINICAL PARATUBERCULO5IS* 
K. Vinodkumar'~*, M.R. Saseendranath, K. Baby, V.S. Batakrishnan and P.C. Alex 

College of Veterinary and Animal Sciences, Mannuthy, Thrissur, Kerala 

Sheep affected with Jollne's disease was 
reported to show a reduction in serum calcium, 
phosphorus and magnesium levels (Reddy et al., 
1982). Low levels of serum sodium and 
potassium with normal levels for other minerals 
in animals affected with paratuber- culosis were 
also reported (Zahinuddin and Sinha, 1984). In 
this study, the serum magnesium levels of goats 
having subclinical paratuberculosis were 
compared with that of paratuberculosis-free 
goats. 

Materials and Methods 

Twenty-two adult goats belonging to the 
Goat Farm, Kerala Agricultural University, 
Mannuthy, were utilized for the study. Serum 
magnesium levels of eleven goats having sub-
clinical paratuberculosis were compared against 
serum magnesium levels of eleven goats free 
of the disease. The disease status of the animal 
was determined by histopathology and staining 
of mesenteric lymphnodes. 

A Perkin-Elmer 2380 atomic absorption 
spectrophotometer was used for the estimation 
of serum magnesium (User's Manual, Perkin-
Elmer, 1989). Statistical analysis was done as~ 
per the methods described by Snedecor and 
Cochran (1967). 

Results and Discussion 

The mean serum magnesium level of 
diseased and healthy animals were 3.4 mg/dl 

and 3.74 mg/d 1 respectively. Though the mean 
serum magnesium level in diseased animals was 
lower the difference was not significant 
statistically. These results agree with the 
observations of Negi et al. (1963) and 
Zahinuddin and Sinha (1984) but are in contrast 
to Reddy et al. (1982). These findings also 
tend to agree with Patterson et al. (1968) in 
that the biochemical changes in paratuber-culosis 
affected animals are not specific enough to be 
utilized for diagnosis. The low levels of blood 
minerals in paratuberculosis affected animals 
have been attributed to interference with their 
absorption and assimilation in the intestine 
(Negi et al., 1963). In the present study, none 
of the animals were having advanced 
inflammatory changes in the tissues. The normal 
levels of serum magnesium as observed during 
this work may thus be explained. 

Summary 

Serum magnesium levels of eleven goats 
having sub-clinical paratuberculosis were 
compared against that of eleven paratuber-
culosis-free goats. A decrease in the serum 
magnesium levels of diseased animals was 
noticed which was statistically not significant. 
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COMPARATIVE EFFICACY OF THREE MICROFILARICIDES AGAINST 

Diro~laria repens IN DOGS* 

R. Radhika, H. Subramanian and M.R. Saseendanath'~* 

Department of Parasitology 
College of Veterinary and Animal Sciences 
Mannuthy, Kerala 

Different microfilaricides are available 

against microfilarial infection in dogs and their 

efficacy varies considerably. Efficacy of 

Ivermectin, Milbemycin oxime and Levamisole 

against microfilaria of Dirofilaria repefas were 

compared in this article. 

Materials and Methods 

Dogs heavily infected with microfilaria 

[++++ in wet film examination and 3000 and 

above microfilaria/ml of blood in Modified 

Knott's Technique (MKT)] were divided into 5 

groups of six each and were treated with 

Ivermectin (two doses), Milbemycin oxime (one 

dose), and Levamisole hydrochloride (two 

doses). 

Subcutaneous injections of Ivermectin 

("IVOMEC") were given as single dose to 2 

groups at the rate of 200 µg/kg (1 ml/30 kg) 

body weight respectively. 

Milbemycin oxime ("INTERCEPTOR") 

was given orally as a single dose at the rate of 

0.5 mg/kg body weight. 

Subcutaneous injections of Levamisole 

("HELMONIL") was given as a single dose of 

7.5 mg/kg body weight in one group and the 

same dose repeated daily for upto 7 days in the 

other group. 

The efficacy was evaluated on the 15t, 7~'', 

14''' and 215 days on the basis of reduction in 

number of microfilariae obtained in wet film 

and MKT. 

Results and Discusion 

Ivermectin at 200 µg/kg body weight was 

found to be the most effective drug on 15t day 

after treatment followed by Milbemycin at 0.5 

mg/kg oral dose and Ivermectin at 333 µg/kg 

body weight. Eventhough these three drugs 

showed slight differences in efficacy, it was not 

statistically significant (Table 1 &2). 

'~ Part of the MVSc thesis submitted by the first author to the Kerala Agricultural University 

*'~ Department of Preventive Medicine, College of Veterinary and Animal Sciences, Mannuthy, 
Kerala 



Comparative efficacy of three microfilaricides against Dirofilnria ►~epens in dogs 

Table 1 Efficacy of different drugs on 1 s', 7'~, 14'b and 21 f' days of treatment in the severe groups 

t~ 

Drugs 
Efficacy (%) 

1 ~ day 7'~ day 14'~ day 21 ~ day 

1 Ivermectin 200 pg/kg 
b.w. s/c single dose 99.00 99.b0 99.90 99.90 

2 Ivermectin 333 pg/kg 
b.w. s/c single dose 98.33 99.50 99.80 99.80 

3 Milbemycin 0.5 mg/kg 
b.w. oral single dose 98.86 99.22 99.93 99.93 

4 levamisole 7.5 mg/kg 
b.w. s/c single dose 50.30 68.10 69.50 69.95 

5 levamisole 7.5 mg/kg 
b.w. s/c daily for 7 days 43.58 99.38 99.60 99.70 

Table 2 Comparison between different drugs in the severe microfilaraemic dogs (efficacy on l f' day) 

Drugs Mean clearance rate on 1 ~ day (R sin values) Critical difference Remarks 

1 Vs 2 86.527±2.670 Vs 87.517±2.030 11.53 NS 

2 Vs 3 87.578±2.030 Vs 87.177±2.670 10.68 NS 

3 Vs 4 87.177±2.670 Vs 44.178.4.280 11.53 ** 

4 Vs 1 44.178±4.280 Vs 8b.527±2.670 12.33 ** 

4 Vs 2 44.178±4.280 Vs 87.517±2.030 11.53 ** 

1 Vs 3 86.527±2.671 Vs 87.177±2.670 11.53 NS 

Drug 1 -Ivermectin 200 mg/kg b.w s/c single dose 
Drug 2 -Ivermectin 333 mg/kg b.w s/c single dose 
Drug 3 -Milbemycin 0.5 mg/kg b.w oral single dose 

Drug 4 -levamisole 7.5 mg/kg b.w s/c single dose 
~`~ -Highly significant (P£0.01 } 
NS -Non significant 
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These three drugs showed significant 

difference (Pd"0.01) with single s/c dose of 

Levamisole at 7.5 mg/kg body weight which 

gave very poor results. 

On the 215 day after treatment, it was found 

that Milbemycin oxime was the most effective 

drug (99.93%). Ivermectin at 200 µg/kg and 

333 µg/kg were almost similar in efficacy (99.90 

and 99.80 per cent respectively). Daily 

subcutaneous dose of Levamisole at 7.5 mg/kg 

b.w. was the next in effectiveness (99.7 per cent) 

(Table 1}. The differences in efficacy of these 

four groups were also not statistically 

significant, but they showed significant 

difference when compared with single s/c dose 

of Levamisole at 7.5 mg/kg b.w. 

Oral tablets of Milbemycin oxime was easy 

to administer while Ivermectin and Levamisole 

are administered as subcutaneous injections. 

Further the dogs under Levamisole treatment 

had to be brought to the clinic daily for 7 days 

for the continuation of treatment. The practical 

snags and shortfalls of the other drugs make 

Milbemycin oxime the drug of choice against 

microfilariasis caused by D. repe~:s. The 99.9 

per cent efficacy of Ivermectin at 200 µg/kg 

body weight on the 215 day is in accordance 

with the findings of Jackson and Seymour 

(1981} as well as Suderman and Craig (1984). 

The significant effect of Milbemycin oxime as 

a microfilaricide was also reviewed by Blagburn 

(1994). 

Levamisole was tried at lower dose below 

7.5 mg/kg by various workers viz. Carr and 

Bessmer (1975), Bradley (1976), Bradley and 

Alford (1977), Hayasaki et al. (1984) and at 

higher dose rates by Bradley (1976), Atwell and 

Baldock (1979), Chaikin (1979), Carlisle et al. 

(1984). 

The present findings suggests that the use 

of Levamisole at an optimum dose rate of 7.5 

mg/kg body weight daily for 7 days is only 

required to attain maximum efficacy against 

microfilariae of D. reper:s. 

Summary 

Single oral dose of Milbemycin oxime at 

0.5 mg/kg body weight was found to be the 

most effective drug for microfilariasis. 

alternatively single subcutaneous injection of 

Ivermectin at 200 µg/kg body weight or 

Levamisole at 7.5 mg/kg s/c consecutively for 7 

days also proved very useful. 
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CHEMICAL COMPOSITION AND I11~ SIT U DEGRADABILITY OF PRAWN WASTE 
COLLECTED FROM DIFFERENT FISH LANDING AREAS IN KERALA* 

George Varughese**, Maggie Menachery and T.V. Viswanathan 
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Mannuthy 

Significant quantities of valuable 
proteinaceous materials are discarded by prawn/ 
shrimp processors. Prawn waste consists of the 
waste from shrimp peeling industry viz., the 
head, appendages and the shell. Annual 
availability of prawn waste in Kerala is 
estimated as 0.91akh tonnes (Fisheries Statistics, 
1991). The major portion of the waste is 
discarded and presents a waste disposal problem 
or is marginally utilised as a fertilizer either in 
fresh or dried form. Prawn waste was found to 
be a potential source of nutrients such as 
proteins and minerals for poultry (Menachery 
et al., 1978) and cattle (Zikakis et al., 1988; 
James, 1993; Ramachandran et al., in press). 
Chemical composition of shrimp meal was 
reported to be highly variable (Meyers et al., 
1973; Fox et al., 1994). Literature on in situ 
degradability of prawn waste is rather sparse. 
Patton and Chandler (1975) found rumen 
degradation of shrimp meal to be 17 .4 per 
cent for dry matter (DM) and 27.5 per cent for 
crude protein (CP). The objective of this study 
is to determine the chemical composition of 
prawn waste from different fish landing areas 
in Kerala and the DM and CP degradabilities 
using rumen fistulated adult cattle. 

Materials and Methods 

Prawn waste samples were collected from 
the peeling centres at three major fish landing 

areas in Kerala, viz., Kochi, Kodungalloor and 
Kozhikode and dried in a hot-air oven at 60°C 
for 48 hours. Six pooled samples from each 
area were analysed for CP, acid detergent fibre 
(ADF), total ash, acid insoluble ash, calcium 
(Ca) and phosphorus (P) as per standard 
procedures (AOAC, 1990). Ca was estimated 
using an atomic absorption spectrophotometer 
(Model 3110, Perkin-Elmer, USA) and P by a 
photometric procedure using a Spectronic-20 
(Milton Roy Co., USA). 

The in situ degradability studies were 
conducted using three fistulated, adult, non-
producing cows. The animals were maintained 
on standard concentrate mixture (BIS 
specifications) and paddy straw. Pooled prawn 
waste samples from each area were dried in a 
hot-air oven at 60°C for 48 h, ground in a mixer 
grinder and passed through 1 mm seive. Six 
grams of prawn waste in duplicate from each 
area were weighed into polyester bags of 10 x 
23 cm size with 59 ± 2 Nm porosity. The bags 
were closed using a double knot, tied to 75 cm 
long nylon strings, pre-soaked in water for 15 
minutes (Rodriguez, 1994) and were introduced 
into the ventral sac by hand. The time intervals 
for incubation were 0, 3, 6, 9, 12 and 24 h. 
The bags were introduced in the rumen in the 
reverse order. After 24 h all bags were retrieved 

* Part of the MVSc. thesis work of the first author submitted to Kerala Agricultural University 

* ~` Veterinary Surgeon, Veteri~tary Dispe~tsary, Kulukkallur, Palakkad, Kerala. 
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and washed thoroughly in running tap water 
until rinse water was clear. Bags were dried at 
60°C for 48 h and were weighed to calculate 
the DM disappearance. Residue in each bag 
was subjected for nitrogen analysis by Kjeldahl 
method (AOAC, 1990). Another set of 
estimations were carried out with same animals 
after an interval of two weeks. 

The DM and CP degradabilities and escape 
of protein were estimated by applying the 
models proposed by Orskov and McDonald 
(1979) considering the ruminal passage rate kpb. 

B x Kab 
= A +  

Kdb +Kpb 

where, 

D = DM or CP degradability, (%) 

A = Fraction A, readily degradable, (%) 

Kdb x B 
Escape =   + C 

Kdb +Kpb 

B = Fraction B, slowly degradable, (%) 

C = Undegradable fraction, (%) 

Kdb Degradation rate constant of 
degradable B 

Kpb = Rate of passage 

Kdb was obtained from the regression of 

the natural log of residual DM or CP remaining 

in nylon bags minus undegradable fraction 

against time. Kpb was assumed to be 5%/h. The 

data were analysed using a completely 

randomised design as per method suggested by 

Snedecor and Cochran (1967). 

Results and Discussion 

Chemical analysis of prawn waste procured 

from different localities revealed on an averagge 

21.9, 37.6, 24.4, I7.4, 8.91 and 1.72 per cent 

DM, CP, total ash, ADF, Ca and P respectively 

(Table 1). 

Table 1 Average chemical composition of prawn waste (percentage on DM basis) 

Area of 
collection 

Dry 
matter 

Crude 
protein 

Total 
ash 

Acid 
insoluble 

ash 

Acid 
detergent 

fibre 

Calcium Phosphorus 

Kochi 26.6 ± 35.3 ± 30.0 ± 1.5 ± 20.8 ± 10.01 ± 2.34 ± 
1.03 1.31 2.94 0.21 1.44 1.25 0.59 

Kodungalloor 18.5 ± 38.6 ± 23.7 ± 2.6 ± 15.7 ± 8.86 ± 1.48 ± 
l.11 0.87 1.25 0.57 0.52 0.45 0.04 

Kozikode 20.6 ± 39.1 ± 21.6 ± 2.8 ± 15.9 ± 7.84 ± 1.34 ± 
0.73 0.93 0.79 0.58 0.17 0.48 0.10 

Mean ± SE 21.9 ± 37.6 ± 24.4 ± 2.3 ± 17.4 ± 8.91 ± 1.72 ± 
1.01 0.75 1.30 0.32 0.77 0.53 0.12 
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The ADF content of prawn waste represents 

the chitin fraction (Stelmoch et al., 1985). The 

chitin N forms about 20 per cent of total N of 

prawn waste and overestimates the true protein 

content of crustacean meals (Rutledge, 1971). 

Prawn waste from peeling centres of Kochi 

contained more of DM, total ash, ADF, Ca and 

P and less of CP in comparison with the other 

two areas of collection. The difference in 

chemical composition between areas is attributed 

to the variation in the proportion of head, shell 

and appendages in the waste. Considerable 

differences in proximate composition of shrimp 

meal was reported by Meyers et al. (1973) due 

to variations in species involved and difference 

in processing and recovery techniques. 

The percentage DM disappearance of prawn 

waste at various intervals of incubation in rumen 

viz., 0, 3, 6, 9, 12 and 24 h were 32.6, 39.0, 

41.4, 42.5, 44.0 and 47.5 respectively. (Fig. 1) 

Time, h 

~' P W1 -` PW2 ~ PW3 

Fig.1 In situ dry matter degradability of prawn waste samples 
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while that of CP at the above time intervals were 42.0, 48.5, 50.8, 51.9, 53.7 and 58.8 respectively. 

(Fig. 2) 
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The data on the fractions, A, B and C of DM and CP (Table 2 and 3) show a high soluble fraction A 

Table 2 In situ degradability of prawn waste -dry matter (Least-squares mean) 

Item Area of collection 

Dry matter fractions % Kochi Kodungalloor Kozhikode 

Soluble A~` 27.83 38.16 31.9 

Degradable B* 12.33 14.13 18.26

Undegradable C** 59.9 47.86 48.96

Degradation rate constant Kdb (%/h)* 10.13 9.33 10.03

Degradability, %*~` 35.73 47.26 44.66

* Significant at 5% level 

** Significant at 1% level 

a, b, c values in the same row with different superscripts differ 

Table 3 In situ degradability of prawn waste -crude protein (Least-squares mean) 

Item Area of collection 

Crude protein fractions % Kochi Kodungalloor Kozhikode 

Soluble A* 37.43 46.46 42.36

Degradable B~` 14.5 15.63 20.16

Undegradable C~`* 48.13 38.06 37.66

Degradation rate constant Kdb (%/h)X 5.93 6.Oa 10.16

Degradability, %*'~ 44.6 54.46 55.36

Escape **, % 55.4 45.66 44.76

* Significant at 5% level 

*~` Significant at 1°Io level 

a, b, c values in the same row with different superscripts differ 

for dry matter (27.8 to 38.1%) and crude protein 
(37.4 to 46.9%). The dry matter degradability 

of prawn waste samples ranged fi•om 35 to 45 
per cent and crude protein degradability from 
44 to 56 per cent. Prawn waste collected from 
Kochi area had lower (P < 0.01) DM and CP 
degradabilities than those procured from the 
other two areas. 

The results of the ira situ studies do not agree 
with those reported by Patton and Chandler 
(1975) who had observed that the percentage 
dry matter disappearance of shrimp meal at 12, 
24, 36, 48 and 60 h were 11.9, 15.5, 20.4, 
21.6 and 22.3 per cent respectively with an 
average dry matter degradability of 17.5 per 
cent. They had also reported that the average 
CP solubility of shrimp waste protein was 27.5 
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percent. Madsen and Hvelplund (1994) found 
considerable variation in in situ degradability 
of feed between laboratories which may be 
attributed to the bag type, pore size, sample 
preparation and processing. 

The zero hour losses denote the rapidly 
soluble dry matter or crude protein fractions. 
The high zero hour losses obtained in this study 
may be partly attributed to the considerable 
differences in mean particle size between feed 
ground through the same sized screen (Michalet-
Doreau and Cerneau, 1991). 

Ruminal dry matter degradability of prawn 
waste was lower (35 to 45°l0) when compared 
to that of CP (45 to 56%). The low 
degradability of DM relative to CP might be 

,due to the high level of ash which may be poorly 
soluble in the rumen. A similar trend was 
reported by Velez et al. (1991) and Viswanathan 
(1995) for crab meal. 

The difference in degradabilities between 
prawn waste samples collected from various 
areas may be explained by the differences in 
sample type and the proportion of shell and head 
in the sample. Samples procured from Kochi 
had a higher shell content as denoted by their 
lower CP and higher ADP and ash contents, 
consequently degraded to a lesser extent. 

The high escape potential (45-SS%) 
obtained in the present study coupled with 
relatively high CP digestibility in intestine by 
sheep (Nicholson et al., 1996) suggest it as a 
good source of digestible undegradable protein. 

Summary 

An investigation was carried out to 
determine the chemical composition and iii situ 
degradability of prawn waste collected from 
different localities in Kerala. Prawn waste 
contained on an average 21.9, 37.6, 24.4, 17.4, 
8.91 and 1.72 per cent DM, CP, total ash, ADF, 
Ca and P respectively. Dry matter degradability 

of prawn waste samples ranged from 35 to 45 
per cent and crude protein degradability from 
44 to 56 per cent. Prawn waste procured from 
Kochi area contained more of DM, total ash, 
ADF, Ca and P and less of CP than those 
collected from other two areas and was degraded 
to a lesser extent in the rumen. 
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CONTRIBUTION OF ENVIRONMENTAL FACTORS ON LITTER 
TRAITS OF MALABARI GOATS 

K. C. Raghavan, K. Anilkumar and P. Nandakumar 

Regional Agricultural Research Station 
Kerala Agricultural University 
Pilicode 

Kerala is situated on the south west of India 
and is one of the smallest states. Average 
monthly temperature is 25-300, humidity 
75-80%, rainfall 337.5 cm. 

Malabari breed was developed in old 
Malabar district of Madras state and their 
evolution traceable to centuries back when Arab 
merchants came to this region along with 
Mesopotamian goats which were crossed to local 
and Kutch strain in large numbers along the sea 
coast around Badakara, Tellichery, Kannur and 
Ponnai. The contribution of Jamnapari and 
Surti to the development of this breed appears 
to be substantial (Kaura, 1952). The 
adaptability and prolificacy of Malabari goats 
in humid tropics of Kerala, offer unique 
possibilities in the development of meat and dual 
purpose strains of goats suited to the region. 
currently there is an augmented interest in the 
conservation of the valuable germplasm. With 
the above background an investigation into the 
environmental factors which influence the litter 
traits of Malabari goats in their home tract was 
undertaken. 

According to Devendra and Burns (1970) 
the prolificacy of goats, expressed by the number 
of kids per birth (litter size) or number of kids 
born/doe/year, is one of the most important 
economic traits in goats. As early as 1957 
Shanmgasundaramreported onhigh prolificacy 
of Malabair goats, having 58% of twins or 
triplets. 

Pattabhiraman (1955) reported that the 
average birth weight of male Malabari was 2.07 

kg and that of female was 2.25 kg. The 
difference was not statistically significant. 

Materials and Methods 

The data on 188 kiddings of Malabari goats 
maintained at Regional Agricultural Research 
Station, Pilicode for a period from April, 1994 
to April, 1977 formed the materials for the 
present study. The farm is situated in the natural 
breeding tract of Malabari breed of goats. 
Breeding of animals is done in the station by 
natural service. The date of service and date of 
kidding with other information are recorded 
periodically. 

The date of breeding and date of kidding 
were classified as long and short days based on 
length of time between sunrise and sunset. 
According to this classification, the period fr om 
March 25''' to September 24''' was having a day 
length of twelve hours or more and was 
designated as long day. Rest of the period was 
having day length less than twelve hours and 
was classified as short day. 

The date of breeding and date of kidding 
were classified into four seasons. The months 
June, July, august and September were classified 
as monsoon; October and November as post 
monsoon; December, January and February as 
winter and March, April and May as summer. 

The parity of doe, litter size at birth, litter 
weight at birth and average birth weight of kids 
were recorded. The percentage of singlets, twins 
and triplets were worked out. The effect of 
parity, day length and season of date of kidding 
and date of breeding on litter sizes at birth and 
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litter weight at birth .were analysed using 
Harveys Least Square analysis. The statistical 
model used was 

Yijklm=u+pi+aj+bk+cl+dm+eijklm 

Where Yijklm is the litter of i°i parity, j''' day 
length of date of breeding, k''' season of date of 
successful service, i''' day length of date of 
kidding and m''' season of date of kidding. U is 
the overall mean, p is the ii'' effect of parity, a is 
the effect of j''' day length of date of breeding, 
b is the k''' effect of season of breeding, c is the 

i''' effect of day length of kidding, d is the m''' 
effect of season date of kidding and eijklm is 
the random error. 

Results and Discussion 

The percentage of singlets was highest in 
the first parity with about 80%, which began to 
decrease from second parity onwards. 
Percentage of twins was lowest in first parity 
which began to increase continuously reaching 
above 70% in fourth parity. Highest percentage 
of triplets (12.5%) was seen at 5''' parity 
(Table 1). 

Table 1 The least squares means for the effect of parity, season of date of breeding, day length 
of date of breeding, season of date of kidding and day Iength of date of kidding on 
litter size at birth of Malabari goats 

Variables ~ Classes Number Litter size at birth 

Parity One 60 1.253 + 0.082 

T~vo 43 1.349 + 0.090 

Three 26 1.476 + 0.116 

Four 15 1.742 + 0.147 

Five 8 1.584 + 0.198 

Six 2 2.060 + 0.388 

Unclassified 34 1.620 + 0.100 

Season of date of breeding Monsoon 85 1.433 + 0.149 

Post monsoon 41 1.741 + 0.176 

Winter 32 1.820 + 0.178 

Summer 30 1.340 + 0.168 

Day length of date of breeding Long day 110 1.720 + 0.139 

Short day 78 1.447 + 0.123 

Season of date of kidding Monsoon 46 1.748 + 0.138 

Post monsoon 36 1.609 + 0.172 

Winter 58 1.553 + O.I59 

Summer 48 1.423 + 0.128 

Day length of date of kidding Long day 77 1.551 + 0.121 

Short day 111 1.615 + 0.102 

Mean 188 1.583 + 0.081 
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Litter Size at Birth 

Least squares means on the effect of parity, day length and season of date of breeding and date of 

kidding are presented in Table 2. 

The effect of parity was found to be highly significant (P <0.01) on litter size at birth. The 

highest least squares mean for litter.sizes at birth was seen at fourth parity. The mean value 1.742 + 

Tablc 2 The least squares means for the effect of parity, season of date of breeding, day length 

of date of breeding, season and day length of date of kidding on birth weights of 

Malabari kids 

Variables Classes Nu~rtber Litter size at birth 

Parity First 60 1.998 + 0.140 

Second 43 2.193 + 0.153 

Third 26 2.516 + 0.198 

Fourth 15 2.702 + 0.250 

Fifth 8 3.027 + 0.336 

Sixth 2 2.872 + 0.660 

Unclassified 34 2.943 + 0.170 

Season of date of breeding Monsoon 85 2.612 + 0.254 

Post monsoon 41 2.798 + 0.299 

Winter 32 2.732 + 0.303 

Summer 30 2.285 + 0.286 

Day length of date of breeding Long day 110 2.655 + 0.237 

Short day 78 2.560 + 0.207 

Season of date of kidding Monsoon 46 2.719 + 0.234 

Post monsoon 36 2.610 + 0.293 

Winter 58 2.750 + 0.270 

Summer 48 2.350 + 0.217 

Day length of date of kidding Long day 77 2.594 + 0.206 

Short day 111 2.619 + 0.173 

Mean 2.067 + 0.137 
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0.147. The other factors which were included 
in the study were found to have no significant 
effect on the litter size at birth. 

The high prolificacy of Malabari breed had 
been reported by Shanmugasundaram as ealy 
as 1957. He reported 58% twins and triplets in 
this breed. Krishnappa et al. (1994), reported 
that the lowest percentage of singlets and highest 
percentage of twins were in 5`'' parity in 
Malabari goats. They observed that highest 
percentage of triplets was in second parity. 

The results of present study, probably the 
first in its home tract endorses reports on the 

high prolificacy rate of this breed, which has 
the tremendous potential to be exploited in the 
evolution of the meat and dual purpose strains. 
Though the results of the study are in agreement 
with Pattabhiraman (1957), it is in slight 
variance with the study of Krishnappa et al. 
((1994), possibly due to the regional difference 
in the study. 

Litter weight at birth 

Least squares means for the effect of parity, 
season and day length of date of breeding and 
day length and season of date of kidding are 
presented in Table 3. 

Table 3 The least squares means for the effect of parity, type of birth, season and daylength of date 
of breeding, season and day length of date of kidding on litter weights of Malabari kids 

Variables Classes Number Litter weight at birth 

Parity First 60 2.787 + 0.129 

Second 43 2.843 + 0.137 

Third 26 3.001 + 0.160 

Fourth 15 2.858 + 0.188 

Fifth 8 3.356 + 0.249 

Sixth 2 2.566 + 0.470 

Unclassified 34 3.233 + 0.144 

Season of date of breeding Monsoon 85 3.155 + 0.195 

Post monsoon 41 2.945 + 0.222 

Winter 32 2.781 + 0.224 
Summer 30 2.916 + 0.221 

Day length of date of breeding Long day 110 2.830 + 0.182 
Short day 78 3.068 + 0.168 

Season of date of kidding Monsoon 46 2.879 + 0.176 
Post monsoon 36 2.906 + 0.221 
Winter 58 3.127 + 0.205 
Summer 48 2.884 + 0.176 

Day length of date of kidding Long day 77 2.981 + 0.165 
Short day 111 2.917 + 0.146 

Type of birth Singlet 114 1.844 + 0.111 
Double 68 3.183 + 0.107 
Triplet 6 3.820 + 0.277 

Mean 188 2.941 + 0.126 
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The effect of parity on the litter weight at 
birth was found to be highly significant (P 
<0.001). The litter weight increases 
continuously from 1.998 + 0.140 kg for first 
parity to 3.027 + 0.336 kg for the 5`'' parity. 
The trend was of a consistent increase form 15t 
to 5`h parity and showed a decline after 5`'' parity. 
This trend possibly reflects the increase in litter 
size from 151 to 5`'' parity and also the attainment 
of full reproductive maturity of the doe. 
Reports on litter weights of Malabari goats are 
scanty. 

Summary 

Malabari breed of goats possesses 
tremendous scope for development of meat and 
duel purpose strains suited to the humid tropics. 
Pro9lificacy being the most important 
economic trait, in the development of such 
strains of goats an attempt was made to evaluate 
the effect of parity, day length and season of 
date of kidding and date of breeding on litter 
size at birth and litter weight at birth of Malabari 
goats in its home tract. Least squares analysis 
revealed that the effect of parity on litter size at 
birth and litter weight to be highly significant. 
(P <0.001). The overall least squares means 
for litter size at birth was 1.983 + 0.081. Least 
squares mean for litter size at birth for first 
parity was 1.253 + 0.082 which continuously 
increased to reach a mean litter size at birth of 
1.742 + 0.147 at 5`'' parity. Least squares mean 
for litter weight at birth was 2.607 + 0.137 kg. 
The least squares mean for the litter weight at 
birth during first parity was 1.998 + 0.140 which 
continuously increased to reach a litter weight 
at birth of 3.027 + 0.376 at 5`'' parity. The 
effect due to day length and season of date of 
breeding and date of kidding on litter size at 
birth and litter weight at birth were not 
significant. 
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PERFORMANCE OF WHITE LEGHORN LAYERS IN CAGES 

P. A. Peethambaran and K. Narayanankutty 

Department of Poultry Science, College of Veterinary and Animal Sciences, 
KAU, Mannuthy 

There is an increased trend in our country 
to switch over from the conventional deep litter 
to cage system of rearing layers for commercial 
egg production. The performance of layers are 
influenced by system of housing, stock density 
and also by weather conditions. 

The weather conditions are known to have 
a critical role in determining the production 
efficiency of the birds and have considerable 
effect on egg production and livability of 
chicken. While information on influence of 
different housing systems and bird densities on 
layer performance are available in the literature 
(Reddy et al., 1981, Prasad et al., 1984, Bhat 
and Aggarwal, 1989) but the performance of 
commercial egg type chicken under cage system 
is very limited (Kansal and Gangwar, 1983). 
Therefore the present study was carried out to 
examine the effect of age on the performance 
of White Leghorn strain cross layers (ILM-90) 
under cage system of rearing. 

Materials and Methods 

The experimental birds consisted of White 
Leghorn strain cross layers (ILM-90) and were 
received from AICRP on Poultry Breeding, 
Mannuthy Centre. All the birds belonged to a 
single hatch and were housed at the age of 18 
weeks. The experiment consisted of 120 birds 
on cage system of rearing with floor areas of 
700, 560 and 420 cm'-/bird with a density of 
four, five and six birds/cage respectively. Each 
group consisted of eight replicates. Cages were 
identical in size of 60 x 45 x 45 cm. The 
allotment of layers to different treatment groups 

as well as different replicates was made at 
random. Standard management practices were 
followed routinely in all treatment groups 
identically. Feed and water were provided ad 
libitum to the experimental birds throughout the 
study. Commercial layer mash was fed 
throughout the experiment. The proximate 
composition of the ration was estimated 
according to the procedure described in 
A.O.A.G (1970). 

The study was performed during the period 
from 21 to 56 weeks of age during June to 
February and the entire period of experiment 
was divided in to Monsoon and Cold seasons. 
The South-west monsoon (June-September) and 
North-east monsoon (September-December) was 
followed by the cold season (December-
February). The data pertaining to hen-housed 
production, feed consumption, feed efficiency, 
egg weight and mortality from 21-56 weeks of 
age were recorded for all the treatment groups 
and the pooled data for each of these seasons 
were compared. Ambient temperature 
(maximum and minimum) and relative humidity 
(Forenoon and Afternoon) were recorded daily 
throughout the experimental period. 

The data were analysed as per the method 
of Snedecor and Cochran (1967). 

Results and Discussion 

The analysed data on egg production, feed 
consumption, feed efficiency, egg weight and 
mortality are presented in Table 1. 
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Table 1 Production performance of White Leghorn strain cross (ILM-90) layers under cage 
system of rearing from 21 to 56 weeks of age 

Production traits (Mean} 

Age in weeks 

Monsoon Cold season 

(49-56) South-west 
(21-36) 

North-east 
(37-48) 

Hen-housed production (%) 61.74b 61.66b 70.883

Feed consumption (g/day) 131.34 126.50 129.29 

Feed efficiency 2.753 2.503 2.20b 

Egg weight (g) 50.48b 55.533 55.923

Mortality (%) 5.8 3.2 3.3 

Means bearing the same superscript in the row did not differ significantly (P < 0.01). 

The mean per cent hen-housed production 
averaged to 61.74, 61.66 and 70.88 for caged 
layers in South-west monsoon, North-east 
monsoon and Cold season respectively and these 
values were found to be significant statistically 
(P < 0.01) suggesting that the egg production 
was influenced by the periods studied. The egg 
production was found to be better in the cold 
season inspite of advanced age at production. 
This can be attributed to low minimum 
temperature coupled with the low relative 
humidity during this season. The findings in 
the present study agree with those of Kansal 
and Gangwar (1983) who indicated the seasonal 
effects on egg production in White Leghorn 
layers at different ages. 

The mean daily feed consumption was not 
influenced by the age of the birds whereas the 
mean feed efficiency was found to be influenced 
by age. The better feed efficiency was observed 
in the third phase inspite of the advanced stage 
of production. This can be attributed to the 
low minimum temperature coupled with the low 
relative humidity during the cold season in the 
year. The values obtained in the present study 

for feed efficiency agrees with those of 
Jalaludeen and Ramakrishnan (1989) who 
conducted experiments using the same strain 
cross (ILM-90) layers under cage system of 
rearing. 

The mean egg weight was found to be 
significant statistically (P < 0.01). The 
significant difference in egg weight was not due 
to the influence of season but attributed to the 
age of birds. During South-west Monsoon birds 
were at pullet age and hence the lower egg 
weight. The values obtained for egg weights 
in the present study agrees with those reported 
by Mathew et al. (1979). 

The mortality per cent in all seasons were 
within the standard limits and the livability was 
not affected adversely in this study. Mortality 
per cent was higher in South-west monsoon. 
Observations made in this study agree with that 
of Reddy et al. (1981). 

The maximum and minimum temperatures 
were ranged from 28.2 to 30.8 and 24.7 to 
25.3°C respectively. The per cent relative 
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humidity was 82.9 to 87.0 in the forenoon and 
75.6 to 80.3 in the afternoon in the South-west 
monsoon period. The maximum and minimum 
temperature was ranged from 30.3 to 31.9°C 
and 24.4 to 25.2°C respectively with relative 
humidity per cent of 73.8 to 78.5 in the forenoon 
and 66.3 to 71.7 per cent in the afternoon during 
North-east monsoon period. During cold 
season, the maximum and minimum temperature 
was ranged from 29.9 to 31.5 and 22.6 to 22.7°C 
respectively with relative humidity of 65.1 to 
67.4 per cent in the forenoon and 44.9 to 54.9 
per cent in the afternoon, in the present study. 

Summary 

An experiment was conducted to study the 
seasonal variations on production performance 
of White Leghorn strain cross (ILM-90) layers 
under cage system of rearing. The study was 
performed during the period from 21 to 56 
weeks of age during June to February covering 
three seasons viz., an extended rainy season split 
into two monsoon periods, the South-west 
monsoon (June-September) and North-east 
monsoon (September-December) followed by 
the cold season (December-February). The 
study revealed that the egg production in the 
later period from 49-56 weeks of age in the 
cold season was superior over early periods of 
production in the monsoon season. 
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CHEMICAL PROFILE IN BROILER CHICKEN 
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Department of Pharmacology &Toxicology 
College of Veterinary Science, Tirupati 517 502 

Use of monensin, a Na+ selective 
monovalent ionophore, as a coccidiostat feed 
additive in poultry is now on increase because 
of its high efficacy and slow development of 
resistant strains to it, compared to other 
anticoccidial agents. Though, monensin is safe 
at approved level (121 ppm), toxicosis can occur 
even with slightly higher levels because of its 
narrow safety margin. Further, difficulty of 
ensuring an even distribution of the drug 
throughout the feed aggravates this problem 
(Dowling, 1992). Data on serum bio-chemical 
profile during monensin toxicosis are scanty. 
Therefore, the present investigation was 
undertaken to study the serum biochemical 
profile in experi- mentally induced monensin 
toxicosis in broiler chicken. 

Materials and Methods 

A total of one hundred and twenty, Cob 
broiler chicks of one day age from the same 
genetic stock were randomly assigned to four 
groups each consisting 30 chicks. Chicks in 
group-I served as control and received standard 
broiler diet. Chicks in groups II,III and IV were 
fed with standard broiler diet containing 
monensin (Coban-100' containing 10% 
monensin sodium) at 121, 363 and 726 ppm, 

respectively, for• 8 weeks. All the birds in four 

groups were provided with 24 hours of light 
and free access to water and feed. They were 
also protected against common poultry diseases 
by preventive vaccination. Blood samples were 
collected by venesection from 10 randomly 
selected birds in each group at the end of 4th 

and 8th week of the experimental period. Care 
was taken to prevent haemolysis of the blood 
samples. Serum was seperated from the blood 
samples and aspartate transaminase (AST) 
(Reitman and Frankel's method), alanine 
transaminase (ALT) (Reitman and Frankel's 
method), lactate dehydrogenase (LDH) (King's 

method) and creatine phosphokinase (CPK) 
(Modified method of Hughes) were determined 

by using commercially available ready to use 
kits2. The data were analysed by using t-test as 
per Snedecor and Cochran (1967). 

Results and Discussion 

Mean values corresponding to the activity 
of serum aspartate transaminase, alanine 
transaminase, lactate dehydrogenase and creatine 

phosphokinase in all the groups at the end of 

4th and 8th week of the experimental period are 

presented in Table 1. 
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Table 1 Effect of dietary monensin on serum enzymatic activity (Mean lU/L ± S.E.) of broilers 

Group 
(Monensin ppm) 

Age 
(Weeks) 

Serum aspartate 
transaminase (AST) 

Serum alanine 
transaminase(ALT) 

Serum Iodate 
dehydrogennse(LDN) 

Serum creatine 
phosphokinase(CPK) 

(0) 4 109.4A± 1.31 15.Ob± 0.46 170.00"± 0.82 457.00A± 0.29 

8 107.0"±0.59 lO.aA±0.52 154.00"±0.84 454.00"±0.93 

I (121) 4 141.0' ± 1.06 22.0° ± 0.12 243.008 ± 1.00 693.008 ± 6.60 

8 168.06 ± 1.Ob 28.26 ± 0.70 221.006 ± 1.08 560.00` ± 1.90 

III (363) 4 352.Q<± 1.34 52.0`± 1.66 959.Oa<± l O.Ob 1991.00`± 140.17 

8 298.0` ± 1.05 35.Q~ ± 0.77 623.00` ± 16.70 161.Oa< ± 1.75 

lV (726) 4 421.0° ± 1.37 64.0° ± 0.77 1050.00° ± 21.68 3097.00° ± 252.5b 

8 321.Da ± 1.56 38.334 ± 0.50 891.664 ± 33.77 1217.004 ± 87.21 

While the serum AST activity was unaltered 
in group-I, there was a significant (P`0.05) 
increase in all the monensin-fed groups. 
Elevated serum AST activity is in concurrence 
with the reports of Horovitz et al.(1988). 
Increase in the serum AST activity can be 
attributed to damage to the hepatic cells and 
myocardium by monensin. Muylle et al.(1981) 
stated that serum AST activity was increased 
because of injury to muscles and hepatocytes 
since monensin was stored and metabolized in 
liver. 

Serum of birds in all the monensin-treated 
groups revealed significantly (P`0.05) elevated 
activity of ALT while there was no change in 
the control group birds. Similar reports were 
also made by Horovitz et al. (1988). However, 
Sawant et al. (1990) did not observe any 
consistent alterations in the activity of serum 
ALT in monensin fed quails. 

Birds among groups II, III and IV showed 
significantly (P<O.Oi} higher activity of serum 

LDH when compared to that of control group. 
Such findings were also reported by Horovitz 
et al. (1988). Increase in the activity of serum 
LDH in monensin-fed birds is suggestive of 
myocardial damage during monensin toxicosis 
(Langston et al., 1985). 

Greatly elevated activity of serum CPK was 
observed in all the monensin-fed groups. This 
elevation in the serum CPK activity was 
significant (P`0.01) when compared to that of 
control group birds. This effect of monensin 
on serum CPK activity is in close agreement 
with the findings of Horovitz et al. (1988). 
Emaciation and damage to the skeletal muscles 
might be the cause for elevated serum CPK 
activity since the enzyme CPK is relatively 
specific to striated muscles (Freedland and 
Kramer, 1970). 

Significantly elevated activities of various 
serum enzymes viz., aspartate transaminase, 
alanine transaminase, lactate dehydrogenase and 
creatine phosphokinase in monensin-fed birds 
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in the present study might be directly related to 

the cell necrosis and cell death. Langston et al. 

(1985) stated that monensin carries Na+into the 

cells to be exchanged for a proton, thus causing 

acidosis and loss of K+from the cells. Increase 

in Na+concentration of the cell increases Ca++ 

influx and increased Ca++concentration produce 

mitochondrial swelling early in the disease 

process. As the cell become saturated with Ca++ 

cellular phospholipases and proteolytic enzymes 

get activated which finally affects the cellular 

membrane integrity. 

Summary 

Monensin, an ionophore antibiotic fed to 

broiler chicken at the rate of 121 (recommended 

use level), 363 and 726 ppm produced a 

significant and dose dependent increase in the 

activity of serum aspartate transaminase (AST), 

alanine transaminase (ALT), lactate dehy-

drogenase (LDH) and creatine phosphokinase 

(CPK) indicating hepatic, cardiac and skeletal 

muscle damaging potentials of the compound. 
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EFFECT OF DIETARY SACCHAROMYCES CEREVISIAE ON THE SERUM 
BIOCHEMISTRYANDCRRCASS CHARACTERISTICS INAFLATOXICOSIS 
IN BROILERS 

R. Richard Churchil**, B. Mohan and K. Vise;~anathan 
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Namakkal — 637 002 

The aflatoxins are a group of closely related 
toxic metabolities produced in feedstuffs by 
Aspergillus•flavus (Ciegler and Lillehoj, 1968). 
Aflatoxicosis represents one of the most serious 
diseases in broilers. A variety of physical, 
chemical and biological methods of aflatoxin 
detoxification have been reported (Goldblatt and 
Dollear,1975). But yet, practical, cost—effective 
and large scale methods foi• detoxifying aflatoxin 
in feeds and feedstuffs are currently not 
available. The present study was aimed to assess 
the effect of live Saccharorriyces cerevisiae (SC), 
a species of yeast in counteracting aflatoxicosis 
and its consequent effect on selected serum 
biochemical parameters and carcass 
characteristics. 

Materials and Methods 

Aflatoxin was produced by culturing 
Aspergillus parasiticus `NRRL 2999' on rice 
(Shotwell et al., 1966). Estimation of aflatoxin 
Bl in mouldy rice was done as described by 
Romer (1975). After screening the feed 
ingredients for aflatoxin and ochratoxin, 
starter as well as finisher basal diets were 
prepared as per BIS (1992) specifications. 
Mouldy rice powder containing known quantity 
of aflatoxin B~ and a commercial yeast culture 
containing 5 x 109 live cells of SC per gram 
were incorporated either alone or in combination 
to prepare the following four treatment diets. 

T~ - Control diet, without any aflatoxin or SC 

T2 - Basal diet +aflatoxin (1 ppm) 

T3 - Basal diet +aflatoxin (1 ppm) + SC 
(0.1 per cent) 

T4 - Basal diet +aflatoxin (1 ppm) + SC 
(0.2 per cent) 

Two hundred and forty unsexed one-day 
old commercial broiler chicks were randomly 
divided into four treatment groups with two 
replicates of each thirty chicks. The chicks were 
fed ad libitum with the respective experimental 
diets till eight weeks of age. All other standard 
managemental practices were common to all the 
chicks irrespective of the treatment. 

At the end of the experiment serum samples 
were collected from six birds of each treatment 
for the estimation of serum total protein, 
albumin, cholesterol and glucose. Six birds (3 
males + 3 females) from each treatment were 
randomly selected at the end of the experment 
to study the eviscerated carcass yield and the 
weight of the visceral organs like the 
proventriculus, gizzard, heart, liver and kidney. 

All the data obtained in this study were 
subjected to analysis of variance under 
Completely Randomised Design (Snedecor and 
Cochran, 1989). 

~` Part of tlae M. V.Sc tlzesis submitted to the Tamil Nadu Ueteriraary arrd Animal Sciences University, 
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Results and Discussion 

The results of serum biochemical parameters are presented in Table 1. 

Table 1 Effect of aflatoxin and combination of aflatoxin and Sauhoromyres rerevisiaeon the serum biochemical values 

Treatments Total proteins** (g/1 OOmI Albumin** (g/1 OOmI) Cholestrol** (mg/1 OOmI) Glucose** (mg/1 OOmI) 

T, 4.49° 1.4306 174.82° 204.26a6

T2 2.646 1.13° 94.81 ° 128.79` 

T3 4.04° 1.346 120.746 170.026

T~ 3.86° 1.336 125.186 178.296

Mean values within each column bearing atleast one common superscript do not differ significantly (P < 0.05) 

**Highly Significant (P < 0.01) 

In agreement with earlier findings of Raina 
et al. (1991) and Kumar (1995), aflatoxin was 
found to decrease the serum levels of total 
protein, albumin, cholesterol and glucose in this 
study. The reduced level of total protein and 
albumin might be due to the binding of aflatoxin 
to the DNA and thereby impairing messenger 
RNA synthesis and selective inhibition of the 
enzyme activity of RNA polymerase. Damage 
of the liver, the major cholesterol synthesising 
organ could be attributed to the lowered serum 
cholesterol level during aflatoxicosis. The 
decrease in the blood glucose level could be the 
sequel of poor feeding status of birds, decreased 
glycogen reserves in the liver, decreased 

absorption of monosaccharidesfram the intestine 
and failure of tubular resorption of glucose 
leading to its excretion in the urine. All the 
serum biochemical parameters studied were 
significantly (P < 0.05) elevated when SC was 
included in the aflatoxin contaminated feed 
supporting earlier observations (Stanley et al., 
1993, Devegowda et al., 1994 and Sudarshan 
et al., 1995). A possible explanation is that SC 
protected the birds from aflatoxicosis through 
chelation, by binding the aflatoxin which is then 
eliminated from the intestinal tract. 

The present study revealed that the 
eviscerated carcass yield (Table 2) of broilers 

Table 2 Effect of aflatoxin and combination of aflatoxin and Sarrharomyresrerevisiaeontbe relative organ weights and carcass yield 

Treatments Relative organ weight Carcass 
yield* Proventriculus* Gizzard"S Neart"s liver** Kidney** 

T, 0.376 1.92 0.43 2.13 0.706 61.74° 

T2 0.46° 2.21 0.41 3.04° 1.13° 59.406

T3 0.41 ° 2.05 0.4b 2.6506 0 876 0 82°6

T4 0.44° 1.99 0.47 2.516c 0.876 60.9006

Mean values within each column bearing atleast one common superscript do not differ significantly (P < 0.05) 

** Nighly Significant (P < 0.01) *Significant ([<0.05) "S Not Significant 
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fed aflatoxin (T2) was significantly lower than 

the control (T~). The above finding is in 

agreement with the results of Reddy et al. { 1982) 

and Doerr et al. (1983). The. reduced carcass 

yield might be a sequel of general reduction in 

the growth rate due to wasting of musculature. 

The results of this study showed that the addition 

of SC did not have any significant (P < 0.05) 

effect in counteracting the adverse effects of 

aflatoxin on eviscerated carcass yield. 

The organ weights presented in Table 2 are 

expressed as relative organ weights (Grams 

organ per 100 g body weight). The relative 

weights of the gizzard and heart did not differ 

significantly (P < 0.05) among the experimental 

groups. However, Chen et al. (1985) observed 

increased relative weight of the heart during 

aflatoxicosis. The chicks fed aflatoxin 

contaminated feed (T2) had significantly (P < 

0.05) higher relative weights of the kidney, liver 

and proventriculus. The findings of this study 

are in agreement with those of Huff et al. 

(1992). Enlargement of the liver and kidney, 

the major organs involved in the excretion of 

xenobiotics indicates the edema and 

degenerative changes caused to them by 

aflotoxin. Enlargement of the liver might also 

be due to the deposition of lipids in hepatocytes. 

The increased relative weight of the kidney 

during aflatoxicosis was restored to normal with 

the supplementation of SC at 0.1 and 0.2 per 

cent levels (T3 and T4), while that of the liver 

was restored only by 0.2 per cent SC (T~). 

However, the inclusion of SC had no significant 

(P < 0.05) effect in resorting the relative weight 

of the proventriculus. The findings of this study 

agree with those of Devegowda et al. (1994) 

who also observed protective effect of SC on 

the liver against aflatoxin but differed with the 

beneficial effect of SC on the proventriculus 

reported by Stanley et al. 0993). 

Summary 

The effect of Saccharomyces cerevisiae 

(SC) in counteracting the toxicity of aflatoxin 

in broilers was studied. Aflatoxin (1 ppm) 

caused significant (P < 0.05) reduction in the 

serum concentration of total protein, albumin, 

cholesterol and glucose and in eviscerated 

carcass yield. Relative weights of the gizzard 

and heart did not differ significantly (P < 0.05) 

among different treatments. Relative weights 

of the liver, kidney and proventriculus increased 

significantly (P < 0.05) during aflatoxicosis. 

SC counteracted the toxic effects of aflatoxin 

on the serum biochemistry and relative weights 

of the liver and kidney. However, eviscerated 

carcass yield and relative weight of the 

proventriculus remained unchanged with the 

addition of SC. 
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The influence of egg quality parameters and 
factors influencing them are required to bring 
progress in the productivity. Information on 
the influence of floor density on egg quality 
traits in layers reared under deep litter system 

and cage system are numerous and contradictory 
(Chand et al. 1977; Mathew et al. 1979; Bhat 
and Aggarwal, 1991 and Geo et al. 1992). 

Research studies on the effect of floor 
densities on egg qualities in layers reared under 
wire floor system are limited or scanty. 
Therefore, the present study was aimed to 
investigate the influence of bird density on egg 
quality traits in White Leghorn strain cross 
layers (ILM-90) under wire floor system of 
rearing. 

Materials and Methods 

Single comb White Leghorn strain cross 
pullets (ILM-90) at the age of 18 weeks were 
used for the study. The experiment consisted 
of 99 birds on wire floor system of rearing with 
two floor areas of 1170 and 930 cmz/bird each 
with three replicates of 15 and 18 birds 
respectively. All the birds belonged to a single 
hatch. The allotment of pullets to different 
treatment groups as well as to different 
replicates were made at random. Feed and water 
were provided ad lib. Uniform managemental 
practices were followed throughout the 
experimental period. 

The data were collected for nine 28 periods: 
Data on egg weight, shape index, shell thickness, 

albumen index, yolk index and Haugh unit 

scores were recorded. The eggs fi•om each 

replicate during the last three consecutive days 

of each period were weighed and recorded 

individually and mean egg weight was 

calculated. Three eggs from each replicate were 

taken at random during the last three days of 

each period and were marked, weighed 

individually and stored in refrigerator for 

internal quality studies on the next day. The 

breadth and length were measured using Vernier 

Calipers and height of thick albumen and yolk 

were measured using Ame's tripod stand 

micrometer. From these data albumen and yolk 

indices were calculated. Shell thickness was 

measured using Ame's shell thickness measuring 

gauge. Haugh unit sco~•es were obtained directly 

fi•om Ame's tripod stand micrometer. Ambient 

temperature (maximum and minimum) and 

relative humidity were recorded daily 

throughout the period of experimental study. 

The data collected were subjected to 

statistical analysis (Snedecor and Cochran, 

1967). 

Results and Discussion 

The analysed data on egg weight (gm), 

shape index, shell thickness (mm), albumen 

index, yolk index and Haugh unit score were 

presented in Table 1. 
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Table 1. Influence of bird density on egg quality traits in White Leghorn strain cross layers (ILM-90) under Wire floor 
system of rearing (overall mean) 

Wire floor system 

Floor areas tested cm2/bird 930 1170 

Birds/group 54 45 

Egg weight (gm) 54.48 53.40 

Shape index 74.97 75.24 

Shell thickness (mm) 0.38 0.37 

Albumen Index 0.09 0.08 

Yolk index 0.45 0.45 

Haugh unit score 81.71 81.96 

The mean egg weights were not influenced 
statistically by the different treatment groups 
and the values fell in the normal range. Higher 
egg weight was observed in groups provided 
with less floor space. Chand, et al. (1977) and 
Mathew, 

et al. (1979) also observed higher egg 
weight in groups provided with less floor space. 

The data on mean shape index were 
statistically comparable among the two different 
treatment groups and fell in the normal range 
indicating little influence of floor density on 
shape index. The findings of the study agrees 
with that of Chand, et al. (1977). Geo, et al. 
(1992) observed that the shape index ranged 
from 73.48 to 73.88 in their study conducted 
using the same strain cross layers (ILM-90). 

The data on mean shell thickness of egg 
were not influenced by the two different 
treatment groups and the values were found to 
be within the normal range. Chand, et al. 
(1977) and Geo, et al. (1992) also reported lack 
of density effect on shell thickness. 

The mean albumen index for different 
treatment groups fell in the normal range and 
there were no statistical difference among 

treatment groups. The albumen index value was 
higher for those groups provided with less floor 
space. This finding agrees with that of Anitha 
(1991); Geo, et al. (1992) and Chand, et al. 
(1997). 

The data on mean yolk index values of eggs 
from birds reared on different floor densities 
did not reflect any appeciable difference. This 
suggested that floor space allowance for bird 
studied did not influence yolk indices and the 
values obtained were well within the normal 
range. The findings agree with those of Bhat 
and Aggarwal (1991); Anitha (1991) and Geo, 

et 

al. (1992). 

Statistical analysis of the data on Haugh 
unit values measured showed that the 
differences observed among the treatment 
groups were not significant. Similar results 
were reported by Bhat and Aggarwal (1991) and 
Anitha (1991). Geo, et al. (1992) studying the 
influence of litter floor densities on egg quality 
traits using ILM-90 reported that the Haugh unit 
values ranged from 83.0 to 83.b8 for the 
different treatment groups and were not found 
to be significant. 
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Summary 

Egg quality studies of White Leghorn strain 

cross layers (ILM-90) reared in two different 

floor densities (930 and 1170 cm2 per bird) 

under wire floor system of rearing were carried 

out. The results indicated that none of the 

quality traits studied was influenced by the 

different floor spaces. 
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Many factors influence the production 

performance of chicken. Among those, the 

season has significantly measurable effect on 

yields of eggs from poultry. While information 

on the influence of different housing systems 

and bird densities on layer performance are 

available in the literature (Carew et al., 1980; 

Rao et al., 1983; Prasad et al., 1984), 

investigations dealing with the effect of different 

seasons on production performance of layers 

under wire floor system of rearing are limited 

rather scanty. Keeping this fact in view the 

present study was undertaken to determine the 

effect of seasons on the performance of White 

Leghorn strain cross layers (ILM-90) on wire 

floor system of rearing. 

Materials and Methods 

The experiment consisted of 99 birds on 

wire floor system of rearing with two floor areas 

of 1170 and 930 cm=/bird each with three 

replicates of 15 and 18 birds respectively. Single 

comb White Leghorn strain cross layers (ILM-

90) were received from AICRP on Poultry 

Breeding, Mannuthy Centre and housed at the 

age of 18 weeks. All the birds belonged to a 

single hatch. Standard managemental practices 

were followed routinely in all treatment groups 

identically. The allotment of pullets to different 

treatment groups as well as to different 

replicates were made at random. Feed and water 

were provided ad lib to the experimental birds 

throughout the study. Commercial layer mash 

was fed throughout the experiment. 

The study was performed in three seasons 

viz., an extended rainy season split into two, 

the South West Monsoon (June-September) and 

North-East Monsoon (September-December) 

followed by the cold season (December-

February). 

The data pertaining to hen-housed 

production, feed consumption, feed efficiency, 

egg weight and mortality from 21-56 weeks of 

ages were recorded for all the treatment groups 

in each season and pooled. 

Ambient temperature (maximum and 

minimum) and relative humidity (forenoon and 

afternoon) were recorded daily throughout the 

experimental period. 

The data were analysed as per method of 

Snedecor and Cochran (1967). 

Results and Discussion 

The analyzed data on egg production, feed 

consumption, feed efficiency, egg weight and 

mortality are presented in Table 1. 
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Table 1. Influence of season on production performance of White Leghorn strain cross layers (ILM-90) at 20-56 weeks 
of age under wirefloor system of rearing 

Production traits (mean) Wirefloor system 

South-west monsoon North-East monsoon Cold season 

Hen-housed production (%) 62.00 61.b3 64.96 

Daily feed consumption (g/bird) 132.17 149.95 164.80 

Feed efficiency 2.47 3.06 3.07 

Egg weight (g) 50.022 56.34° 58.02° 

Mortality (%) Z.0 3.0 - 

Means bearing the same superscript with row do not differ significantly {P<0.01) 

Eventhough the mean per cent hen-housed 
egg production was not influenced by the various 
seasons, better production was observed in cold 
season compared to other two seasons. This 
can be attributed to the low minimum 
temperature coupled with low humidity during 
cold season. The values obtained in the present 
study agrees with those reported by Sharma et 
al. (1985) and Mohan et al. (1991). 

The mean daily feed consumption per bird 
was found to be more for birds in cold season. 
The trait was not influenced significantly by 
the different seasons. The feed efficiency, even 
though was not influenced by the seasons, was 
better for birds reared in South-West monsoon. 
The values were in agreement with those of 
Prasad et al. (1984). The egg weight was 
influenced significantly (P<0.01) by the seasons. 
Egg weight was found to be more in cold season. 
The values obtained in the present study are in 
agreement with those reported by Mathew 

et al. (1979). 

Livability percent was 100 in cold season. 
Mortality percentages were 2.0 and 3.0 
respectively inSouth-West monsoon and North-
East monsoon. The trait was not influenced by 
the season and the mortality rate in all seasons 
were within the standard limits. Observations 

made in the present study agrees with those of 
Rao et al. (1983) and Prasad et al. (1984). 

The maximum and minimum temperature 
(°C) ranged from 28.0 to 29.6 and 23.8 to 25.1 
respectively and per cent relative humidity 
ranged from 83.2 to 87.4 and 75.8 to 80.5 
respectively in "the forenoon and afternoon 
during South-West monsoon season. 

During North-East monsoon season the 
maximum and minimum temperatures (°C) 
ranged fi•om 30.2 to 31.0 and 24.1 to 24.9 
respectively and relative humidity (%) in the 
forenoon and afternoon ranged from 72.6 to 
78.9 and 68.3 to 71.1 respectively. The 
maximum and minimum temperatures (°C) 
during cold season ranged from 29.4 to 30.8 
and 22.3 to 22.6 respectively and the per cent 
relative humidity in the forenoon and afternoon 
ranged from 64.2 to 68.5 and 46.7 to 55.2 
respectively inside the experimental shed. 

Summary 

An experiment was carried out to study the 
effect of seasons on productive performance of 
White Leghorn strain cross layers (ILM-90) 
reared on wire floor system. The study was 
performed in three seasons viz., on extended 
rainy season split into two, the South-West 
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monsoon (June-September) and the North-East 
monsoon (September-December) followed by 
the cold season (December-February). It was 
observed that mean per cent hen housed egg 
production, egg weight and livability were 
better in cold season. 
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The capital investment for housing is one 
of the important items of non-recurring 
expenses in new poultry enterprises. Reductions 
in floor space allowance per bird minimize the 
construction cost without adversely affecting the 
production performance. Apart from egg 
production, quality of eggs produced is also an 
important economic factor. 

Eventhough research work conducted on 
the influence of litter floor densities on egg 
quality traits, are numerous (Reddy etal., 1981; 
Moran, 1986 and Lee, 1989), reports on the 
effect of cage density on egg quality parameters 
are limited and contradictory (Mathew et al., 
1979 and Bhat and Aggac•wal, 1991). 

The present work was undertaken to study 
the effect of cage density on egg quality traits 
of commercial White Leghorn strain cross 
(ILM-90) layers. 

Materials and Methods 

One hundred and twenty (120) single comb 
White Leghorn strain cross (ILM-90) pullets at 
the age of 18 weeks were randomly distributed 
to three floor density levels of 420, 560 and 
700 cm'- per bird in identical cages of 60 x 45 x 
45 cm. Each group consisted of eight replicates. 
All the birds belonged to a single hatch. The 
allotment of birds to different treatment groups 
as well as to different replicates were made at 
random. Feed and water• were provided ad lib. 
Commercial layer mash was fed throughout the 
experimental period. 

The data were collected for nine, 28-day 

periods. The data pertaining to egg weight, 
shape index, shell thickness (mm), albumen 

index, yolk index and Haugh unit were 
recorded individually and mean egg weight was 
calculated. Three eggs from each replicate were 

taken at random during the last three days of 

each period. The eggs were marked, weighed 
individually and stored in refrigerator overnight 
for internal quality studies on the next day. The 
breadth and length of eggs were measured using 
Vernier calipers and shape index was calculated 

using the fo~•mula Bi•eadth/Length x 100. 

Width of thick albumen and diameter of 
the yolk were measured using Vernier calipers 
and height of thick albumen and yolk using 

Ame's tripod stand micrometer. Albumen and 
yolk indices were calculated using the formulae, 

height of thick albumen/average width of thick 

albumen and height of yolk/diameter of yolk 
respectively. Shell thickness was measured using 
Ame's shell thickness measuring gauge after 
removing sheI1 membranes. Haugh unit scores 
were recorded directly fi•om Ame's tripod stand 
micrometer. 

The data were analysed as per method of 
Snedecor and Cochran (1967). 

Results and Discussion 

The analysed data on egg weight, shape 
index, shell thickness, albmen and yolk indices 
and Baugh unit score are presented in Table 1. 
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Table 1. Mean values of egg quality traits in strain cross (ILM-90) layers as influenced by different floor densities in cages 

Paremeters Floor space cm1/bird 
420 560 700 

No. of birds/cage 6 5 4 

Egg weight (gm) 53.29 54.20 54.46 

Shape index 75.31 14.66 75.01 

Shell thickness (mm) 0.37 0.37 0.31 

Albumen index 0.11 0.10 0.10 

Yolk index 0.45 0.46 0.45 

Haugh unit score 87.05 84.81 85.03 

The mean egg weight ranged from 53.29 
to 54.46 gm and revealed no significant 
difference between the three treatment groups 
and the values fell within the normal range. The 
results obtained in the study are in agreement 
with those reported by Moran (1986) and Geo 

et al. 

(1992). 

The data on mean shell thickness of eggs 
from birds reared on different cage densities 
did not reflect any appreciable difference 
suggesting that floor space allowance per bird 
studied did not influence shell thickness. The 
mean values obtained were within the normal 
range. These findings agree with that of Reddy 

et al. (1981) and Geo et al. (1992) who had 
reported lack of bird density effect on shell 
thickness. 

The mean values of albumen indices 
obtained in this study for different treatment 
groups were found to be within the normal range 
and the trait was not influenced statistically by 
the treatment groups. The results of the study 
are in agreement with those reported by Lee 
(1989) and Anitha (1991). Geo et al. (1992) 
observed that the albumen indices were ranged 

from 0.090 to 0.091 in experiments with the 
commercial White Leghorn strain cross (ILM-
90} layers under deep litter system of rearing. 
The improvement in the albumen values 
recorded in the present study might be due to 
the refinement made by breeding for this 
parameter. 

The data on mean yolk index values 
obtained in the study for the treatment groups 
were found to be within the normal range and 
the trait was not influenced statistically by the 
treatment groups. The results of the study are 
in agreement with those reported by Anitha 

(1991) and Bhat and Aggarwal (1991). 

The Haugh unit scores obtained in the 
present study were not influenced by the 
different treatment groups. The higher Haugh 

Unit score was obtained for those provided with 

420 cm2 floor space per bird. The values 
obtained in the study were well within the 
normal range and are in agreement with those 

reported by Reddy et al. (1981) and Bhat and 
Aggarwal (1991). The Haugh unit values that 

were reported ranged fi•om 83 to 83.68 in a study 
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conducted using ILM-90 strain cross layers 
(Geo et al., 1992). 

Summary 

Egg quality traits of White Leghorn strain 
cross layers (ILM-90) reared in three different 
floor densities viz., 420, 560 and700 cm2 per 
bird under cage system of rearing were 
evaluated. The results indicated that none of 
the egg quality traits studied in the experiment 
was influenced by the different floor space 
studied. Therefore a floor space of 420 cm2/ 
bird is recommended for cage system of rearing 
ILM-90 strain cross layers. 
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The occurrence of amylase in the crop 

mucosa of fowl had been reported by Nitsan 

and Madar (1978) and Rodeheaver and Wyatt 

(1986). The amylolytic activity of pancreatic 

extracts has been extensively studied in different 

avian species at varying levels of nutrition by 

Hulan and Bird (1972) and Moran (1982). 

Famer (1960) and Rodeheaver and Wyatt (1986) 

reported the occurrence of amylase in the avian 

bile. The role of intestinal amylase has been a 

subject of controversy, though its occurrence 

has been reported by Ariyoshi et al. (1964), 

Pisharody (1970), Osman (1982) and Rideau et 
al. (1983). 

Perusal of available literature revealed that 

study on the levels of amylase activity in 

different regions of the digestive tract of 

Japanese quails has not so far been conducted. 

So it was thought worthwhile to study the 
amylase activity of different regions (crop, 

pancreas, bile and small intestine) of Japanese 
quails of both sexes so as to have an assessment 
of amylase activity in different regions of 
digestive tract and the relative importance of 

these regions in starch digestion. 

Materials and Methods 

The amylase activity at a particular region 
was studied in a set of 24 Japanese quails (12 

males and 12 females) selected from Kerala 
Agricultural University Poultry Farm, 

Mannuthy. Therefore, for studying the amylase 

activity at four different regions, four such sets 
had been utilised. Ninety six, six week old 
Japanese quails (equal numbers of males and 

females) were selected at random and reared in 

separate compartments of the cage for a period 
of two weeks in order to get familiarized to the 
experimental conditions. They were reared on 

standard adult quail ration (Panda, 1990 and 

Philomina, 1994). Feed and water were 

provided ad libitum. 

The birds were sacrificed as they attained 

eight weeks of age by decapitation. The body 

cavity was exposed and the whole of the gastro-

intestinal tract was dissected out. The organs 

such as pancreas and gall bladder with bile were 

taken and weighed immediately. The crop and 
intestine were exposed, washed out with ice cold 
normal saline, mopped off the moisture from 
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the innerside, mucous membrances were 
carefully scrapped out from these regions, 
weighed immediately and homogenised in 
Potter-Elvehjem glass homogeniser in 
appropriate volumes of ice cold physiological 
saline. The amylolytic activity of different 
regions was estimated by the method of King 
and Wootton (1959). 

Statistical analysis of the data was carried 
out as outlined by Snedecor and Cochran (1967). 

Results and Discussion 

The amylase activity of crop, pancreas, gall 
bladder bile and small intestine of male birds 
were 47.98±10.49, 59.89±3.36, 156.23±27.72 
and 234.38±38.96 somogyi units/g of tissue 
respectively. The corresponding values in 
female birds were 13.26±4.46, 38.72±2.59, 
87.65±13.36 and 103.23±8.08 SU/g of tissue 
and the overall mean value when the results from 
both sexes pooled were 30.62±6.65, 
49.30±3.03, 121.93±16.86 and 168.81±23.78 

SU/g of tissue. Amylase activity was highest 

(168.81±23.78 SU/g of tissue) in the small 

intestine (duodenum) and lowest (30.62±6.65 

SU/g of tissue) in the crop of both male and 

female quails. Though the occurrence of 

amylase in the crop has been reported by various 

workers they were of the opinion that crop 

amylase had relatively a minor role in the 

enzymatic digestion of carboydrate. Hans 
Fisher and Weiss (1957) were of the opinion 

that extirpation of crop in chicken did not 

interfere with the normal development or egg 

production. According to Turk (1982) crop was 

primarily a storage organ. The lowest amylase 

activity observed in the crop mucosa of Japanese 
quail was suggestive of a relatively minor role 
of the crop in starch digestion. 

The pancreatic amylase activity 

(49.30±3.03 SU/g of tissue) in Japanese quail 

was comparatively lower than that of the bile 

and small intestine (Table 1 and Fig.l). 

Table 1 Amylase activity indifferent regions of digestive tract of eight week old Japanese quails 

Birds 
Amylase activity in (Somogyi units/g of tissue) (Mean±SE) 

Crop Pancreas Gall bladder bile Small intestine 

Males' 47.98±10.49 59.89±3.36 156.23±27.72 234.38±38.96 

Females2 13.26±4.46 38.72±2.59 87.65±14.36 103.23±8.08 

Overa113 30.62±6.65 49.30±3.03 121.93±16.86 168.81±23.78 

t values 3.0464" 4.9908" 2.1965' 3.2953" 

1 &2 -Average of 12 birds; 3 —Average of 24 birds (12 males and 12 females); 

4 —Comparison between males and females 

"P<0.01 'P<0.05 
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Fig. 1 Amylase activity of crop, pancreas, bile and intestine of Japanese quails 
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Osman (1982) observed that in chicken 
amylase activity in the pancreas was higher than 
in the intestine which was not in agreement with 
the observations of the present study. 
Rodeheavei• and Wyatt (1986) reported that 
sonication of the pancreatic homogenates 
significantly increased the apparent activity of 
alpha amylase 35 fold over unsonicated 
homogenates. In the present study, homo-
genisation might not have liberated all the 
intracellularlyaecumulated enzyme, which may 
be a reason for the lower amylase activity 
observed in the pancreatic extracts. 

Birds are unique in having the presence of 
the digestive enzyme amylase in the bile. The 
bile fi•om the gall bladder of Japanese quail had 
a higher amylase activity (121.93±16.86 SU/g 
of tissue) when compared to pancreas and crop 
in Japanese quails (Table 1 and Fig.l ). Major 
portion of amylase activity in the intestine might 
have been contributed by the gall bladder bile 
as recorded by Ariyoshi et ~l. (1964). According 
to them, relatively high digestability of starch 
in panci•eatectomised chicken was related to the 
contribution of amylase fi•om the intestinal 
mucosa and bile. 

In the present investigation, the highest 
amylolytic activity (168.81±23.78 SU/g of 
tissue) observed in the small intestine. 
According to Fai•ner (1960) studies involving 
entracts of intestinal mucosa lead to possibly 
incorrect conclusions because of contamination 
with enzymes of pancreatic, hepatic orbacterial 
origin and also by tissue enzyme which we~•e 
not secreted into the lumen of the intestine. 
However, it can be inferred that though amylase 
was present in the secretions of upper digestive 
tract the major site of action of amylase was in 
the small intestine. 

The amylase activity in male and female 
Japanese quails when compared, male birds 
exhibited significantly higher amylase activity 
in all the regions studied than the females 

(P<0.01 in case of crop, pancreas and small 
intestine and P<0.05 in case of bile). No reports 
have been traced out to compare the influence 
of sex on the amylase activity of the avian 
species. An interesting observation noted in the 
study was that the while the quails were reared 
in sepal•ate compartments of the cage for either 
sex, birds exhibited a difference in their feeding 
behaviour. The male quails preferred the 
comparatively coarser maize particles of feed 
while the females preferred finer particles of 
oil cakes. According to the Hulan and Bird 
(1972) the avian pancreas adapted not only to 
dietary regimes, but also to the predominance 
of the particular substrate in the diet on which 
the enzyme acted. They also noticed that 
whenever a greater• amount of carbohydrate was 
ingested, the amylase out put per milligram of 
protein secreted by the pancreas was also 
increased. Taking these aspects into 
consideration, the increased amylase activity 
observed in different regions of digestive tract 
of male birds could be explained as a normal 
response of the bird to the increased intake of 
carbohydrate rich diet. 

Summary 

Ninety six, eight week old Japanese quails 
(equal numbers of males and females) were 
utilized to quantify the amylase activity in crop, 
pancreas, gall bladder bile and small intestine. 
Amylase in each region was quantified in a set 
of 24 birds (12 males and 12 females). Among 
the various t•egions studied small intestinal 
mucosa exhibited the highest amylase activity 
and the crop mucosa exhibited the least activity. 
Amylase activity of gall bladder bile was greater• 
than that of the pancreas. It can be concluded 
that the initiation of starch digestion occurred 
in the crop, continued even in the small intestine 
and small intestine acted as the major site of 
starch digestion utilising amylase of small 
intestine, pancreas and bile. The higher amylase 
activity observed in the various tissues of male 
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birds may be a response to the preferential 
uptake of carbohydrate rich maize particles by 
the male birds when both sexes were provided 
with the same ration. 
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STRUCTURE AND POSTNATAL DEVELOPMENT OF THE 
PROVENTRICULUS IN JAPANESE QUAIL* 

S. IViaya and Lucy Pally 

Department of Anatomy, College of Veterinary acid Animal Sciences 
Mannuthy, Kerala 680 G51 

There are many reports regarding the 
anatomy of proventriculus (the glandular 
stomach) in domestic fowl (Calhoun, 1954, 
Aitken, 1958, Bradley, 1960 and Hodges. 
1974), but there has been only very limited 
systematic study on tl~e structure of 
proventriculus in Japanese quail (Cotarr~tix 
coturnix japo~zica). Solis and Quitazol (1964) 
made an account of gross anatomical 
observations on the digestive system of Japanese 
quail. The present study is aimed at studying 
the morphology and histology of the 
proventriculus of Japanese quail at different 
ages. 

Materials and Methods 

Seventy two Japanese quails were used for 
the present study. The quail chicks were selected 
randomly from a single hatch and reared from 
day-old to 60 days of age. After recording the 
live body weight, the proventriculus was 
dissected out fi•om six freshly killed quails each 
at three days interval upto 15 days, at five days 
interval upto 30 days and then at 10 days interval 
upto 60 days of age. The weight, length, 
diameters (anterior, middle and posterior 
diameters) and gross features of proventriculus 
were recorded. The material was fixed in 
formol saline and processed by routine 
histological methods. Paraffin sections of 5 m 
thickness were taken. The sections were 
stained by Haematoxylin and Eosin (H&E), van 
Gieson's method, Verhoeff's Haematoxylin, 

Periodic Acid Schiff's (PAS) Reagent and 
Gomori's one step trichi•ome method. 

Results and Discussion 

Gross observations 

The proventriculus was an elongated, 
spindle-shaped organ with the mucosa studded 
with mi►~ute nodules as observed by Solis and 
Quitazol (1964) in quail. It was continuous with 
oesophagus in front and gizzard behind. Tlie 
mucosal folds of oesophagus were found to 
terminate at the oesophago-proventricular 
junction. The wall of proventriculus was thick 
and the junction of proventriculus with 
oesophagus was not obvious externally. But at 
the junction of proventriculus with the gizzard, 
there was a distinct light-coloured constriction, 
the isthmus. Tl~e isthmus connected proven-
triculus with the craniodorsal sac of gizzard. 
The nodules on the mucosa were absent at the 
isthmus. 

The proventriculus was related on the left 
side and on the ventral surface to the left lobe 
of the lives• and on the right side to the spleen. 
On the dorsal surface it was related cranially to 
the left lung and caudally to the left testis in 
male and ovary and cranial part of the oviduct 
i n female. 

The average length and weight of 
proventriculus at different ages are shown in 
Table 1. 

Part of M. V.Sc. thesis submitted by the first author to Kerala Agricultural University. 
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Table 1 Mean (± SE) body weight and length and weight of proventriculus at different ages 
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Age in days Body weight(g) 
Proventriculus 

Length (cm) Weight (g) 
Day-old 6.197±0.295 0.667±0.033 0.0480±0.004 

3 9.690±0.550 0.783±0.031 0.0795±0.006 
6 14.300±0.699 0.850±0.034 0.1250±0.005 
9 18.900±2.353 0.883±0.054 0.1477±0.019 
12 25.662± 1.983 1.033±0.033 0.2053±0.014 
15 32.822±3.046 1.217±0.054 0.2675±0.043 
20 41.348±2.183 1.267±0.056 0.2708±0.019 
25 62.107±2.766 1.383±0.031 0.3283±0.030 
30 79.167±4.053 1.433±0.056 0.5520±0.027 
40 121.667±7.379 1.500±0.045 0.6300±0.006 
50 134.167±5.689 1.630±0.033 0.8765±0.019 
60 149.833±5.431 1.717±0.048 0.9263±0.008 

The length of the proventriculus increased 
2.6 times in 60 days from 0.667 ± 0.033 cm to 
1.717 ± 0.048 cm. The weight of the 
proventriculus increased 19.3 times from 0.048 
± 0.004 g at day-old to 0.9263 ± 0.008 g at 60 
days of age with a higher growth rate between 
25 and 30 days of age (Fig. 1). Upto 15 days 
of age, the rate of increase was more than that 
of body weight. The contribution of proven-
triculus to body weight was a maximum of 0.87 
per cent at six days of age and it reduced to 

0.62 per cent at 60 days of age. The weight 
had a significant correlation with length (r = 
0.931) and body weight (r = 0.986). According 
to Ziswiler and Fanner (1972) the size of the 
glandular stomach in birds was significantly 
correlated with the volume of food intake. 

The middle portion of proventriculus had 
a greater diameter than anterior and posterior 
portions and tl~e posterior part was wider than 
the anterior part in all the age groups 
(Table 2). 

Table 2 Diameter of the proventriculus at different ages (Mean ± SE) 

Age in days 
Diameter (cm) 

Anterior Middle Posterior 

Day-old 0.200±0.000 0.375±0.021 0.245±0.017 

3 0.2?5±0.017 0.467±0.033 0.233±0.017 

6 0.250±0.013 0.500±0.000 0.325±0.017 

9 0.267±0.031 0.530±0.033 0.330±0.036 

L 0.275±0.021 0.608±0.020 0.342±0.020 

1S 0.308±0.020 0.633±0.049 0.350±0.037 

20 0.317 .017 0.650±0.022 0.392±0.008 

?5 0.325±0.017 0.683±0.040 0.433±0.025 

30 0.358±0.020 0.717±0.031 0.458±0.020 

40 0.375±0.017 0.792±0.020 0.483±0.017 

50 0.383±0.031 0.800±0.052 0.517±0.031 

60 0.408 .027 0.900±0.000 0.567 .021 
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Fig.1 Weight of Proventriculus at Different Ages 
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Histology 

At the oesophago-proventricular junction 
the lining epithelium changed abruptly from 
stratified squamous epithelium of oesophagus 
to simple columnar epithelium of proven-
triculus. The lamina propria was heavily 
infiltrated with lymphoid tissue and contained 
some oesophageal mucous glands and many 
blood vessels (Fig. 2). 

The longitudinal layer of muscularis 
mucosa of oesophagus became continuous with 
the tunica muscularis of proventriculus. 
Submucosa was very thin or even absent in some 
places. The outermost layer consisted of loose 
connective tissue with many blood vessels and 
nerves and was covered by a serous layer. 

The mucosa of proventriculus was thrown 
into folds, the plicae, of varying height with 
intervening depressions, the sulci. The surface 

,~~, 
,: 

Fig. 3 Cross section of proventriculus (60 days). Trichi•ome x 250 

(1) Epithelium (2) Lamina propria (3) Compound gland 
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Fig. 2 Oesophago-proventricular junction (60 
days). H & E x 160 (1) Lymphoid tissue (2) Grand 

epithelium of mucosa consisted of columnar 
cells with basal nuclei and foamy cytoplasm. 
Most of these cells contained PAS positive 
supranuclear mucin granules as in the fowl 
(Aitken, 1958 and Hodges, 1974). The granules 
were few or absent in the surface cells and in 
the deeper laying cells. The height of the 
epithelium diminished towards the bases of the 
sulci (Fig. 3), where the cells were cuboidal in 
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shape. From the bases of the sulci, many simple 

tubular glands extended into the lamina propria. 

These glands were lined by columnar cells with 

large, spherical basal nuclei and PAS positive 

supranuclear mucin granules. Bradley (1960) 

observed that these cells had features of 
hydrochloric acid production in fowl. Ziswiler 
and Farner (1972) reported the secretion to be 
mucous and merocrine. But Hodges (1974) 
noticed that these glands were absent in a 
proventriculus which was well expanded on 
fixation. Fat vacuoles were observed in these 
superficial proprial glands and epithelial cells 
but not in the submucosal compound glands, 
which was also noticed by Wight (1975) in both 
fasted and control domestic fowls. As there was 
no evidence of lipid secretion by these cells, 
the lipid might be accumulated during fasting 
as a readily available energy store for re-

alimentation. 

Lamina propria consisted of collagen fibres 

and very few elastic fibres with diffuse and 

aggregate forms of lymphoid tissue as in chicken 

(Calhoun, 1954 and Hodges, 1974). Below the 
propria, isolated longitudinal bundles of smooth 

muscle made up the muscularis mucosa in this 
study. 

According to Calhoun (1954), Ziswiler and 
Farner (1972), Hodges (1974) and Czarnecki 

(1977) the compound proven-tricular glands in 
domestic fowl were mucosal in position as they 

occupied a major portion of lamina propria. In 
the present study, these glands occupied the 
submucosa similar• to reports by Aitken (1958), 

Bradley (1960) and Toner (1963) in domestic 
fowl. Submucosa, the thickest layer, consisted 
of loose connective tissue of collagen and elastic 
fibres which surrounded the glandular lobules 

and contained many blood vessels and nerves. 

The compound tubular glands were arranged as 
numerous rounded or polymorphic lobules, 
which were larger in the middle part of 
proventriculus. Each lobule consisted of 

numerous straight tubules radiating from a 
central cavity. Between the tubules there were 
blood capillaries. The glandular epithelium 

consisted of a single layer of cuboidal to low 
columnar cells which made contact with adjacent 
cells towards their base and had a dentate 
appearance. Most of these cells bulged into the 
lumen, showed intense acidophilia of the 

cytoplasm and had spherical or oval nuclei. 

Toner (1963) stated that the dentate appearance 

represented an artifact due to shrinkage during 

fixation and was made possible by the basal 

location of the terminal bars plus absence of 

desmosomes. The basal location of terminal 

bars allows the use of most of the lateral and 

apical surfaces for secretion. Chodnick (1947) 
considered that the shape of the cell varied 
according to the degree of functional activity. 
The cells of the glands were oxyntico-peptic 
cells which secreted both hydrochloric acid and 
pepsinogen hence combining the functions of 

both chief and pal•ietal cells of mammals and 

resembled the amphibian's gastric gland cells 

which are not differentiated into acid and enzyme 

secreting types (Toner, 1963). 

Groups of tubules joined together to form 

a short tertiary duct, which opened into the 

cavity of the lobule. From the central cavity, 

secondary duct originated. Secondary ducts of 

several lobules joined together to form a 

primary duct, which passed up through the 
mucosal nodules and opened into the lumen of 

the proventriculus (Fig.4). 
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Fig. 4 Cross section of proventriculus showing glandular duct opening to the proventricular 
lumen (60 days). H & E x 250 (1) Glandular duct (2} Lumen of proventriculus 

The duct was lined by tall columnar cells 
with spherical nucleus and foamy cytoplasm. 
The secondary and tertiary ducts were mucin 
free. 

The tunica muscularis consisted of a thick 
inner longitudinal, middle circular and a much 
thinner outer longitudinal layer of smooth 
muscle as observed by Bradley (1960) in fowl. 

Tunica adventitia was composed of collagen 
and very few elastic fibres, blood vessels and 
nerves, The outermost was the serosa. 

At the isthmus, the glands and the outer 
longitudinal muscle layer of proventriculus 
disappeared and the inner longitudinal muscle 
layer merged with the middle circular Iayer to 
form the muscles of craniodorsal sac of gizzard. 
A thin layer of koilin, lining the lumen of 
gizzard, and glands resembling gizzard glands 
were present. Similar findings were reported 
by Hodges (1974} in fowl. 

Summary 

The structure and postnatal development 

of proventriculus in Japanese quail were studied 

using 72 quails aged from day-old to 60 days. 

The proventriculus was spindle-shaped and had 

a mucosa studded with nodules. Lamina propria 

contained simple tubular glands. Muscularis 

mucosa consisted of isolated bundles of 

longitudinal smooth muscle. Compound tubular 

glands were present in the submucosa. Tunica 

muscularis consisted of inner and outer 

longitudinal and middle circular layers of 

smooth muscle. Outermost was the serosa. 
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OVIDUCT IN JAPANESE QUAIL (COtYcrnix coturnix japonica) 
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Department ofAnatomy 
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Avian oviduct is a highly convoluted, 
muscular duct which is concerned with the 
transport of ovum along with the fertilization 
and deposition of albumen, shell membranes 
and shell, to form the finished egg. Morphology 
of the oviduct of the domestic fowl had been 
extensively studied by many workers (Ramanoff 
and Romanoff, 1949; Woodard and Mather, 
1964 and Nickel et al., 1977). Developmental 
changes in the chicken oviduct had been studied 
by Hafez and Kumar (1955). In the case of 

Japanese quail, recorded observations are very 

few (Fitzgerald, 1969 and Pageaux et al., 1984). 

The present work was undertaken to study the 

morphology of the quail oviduct at different 

stages of growth. 

Materials and Methods 

In all, 72 quail chicks were used for the 

study. Based on age, the birds were divided 

into groups as given in Table 1. After recording 

Table 1 Age and number of birds used for the experiment 

Sl. No. Age of birds Number of birds 

1 Day-old 6 

2 3 6 

3 6 6 

4 9 6 

5 12 6 

6 15 6 

7 20 6 

8 25 6 

9 30 6 

10 40 6 

11 50 6 

12 60 6 

Total 72 
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the live body weight, the birds were sacrificed. 
Body cavity was opened and the position and 
relation of the oviduct were studied. The 
following measurements were also recorded. 

1) Weight of oviduct 
2) Length of oviduct 
3) Lengths of oviduct segments viz., 

infundibulum, magnum, isthmus, uterus 
and vagina for the last two age groups 
(50 and 60 days of age). 

1. Lungs 

5. Kidney; 

Results and Discussion 

Oviduct in the day-old quail chicks 

occurred as a straight, tiny, white translucent 

tube along the left side of the coelom extending 

from the level of fifth segment of the 

lumbosacral mass to the cloaca. (Fig. 1) 

Fig.1 Oviduct in day-old quail chick 

2. Aorta; 

6. Oviduct; 
3. Ovary; 

7. Uterus; 

4. Infundibulum; 

8. Cloaca. 
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It was supported by peritoneal folds, the dorsal 
and ventral ligaments. A similar observation 
was made in the fowl by Nickel et al. (1977). 

The oviduct was a straight tube upto 20 
days of age and the signs of coiling were evident 
from 25 days of age. In the adult bird, the 
oviduct was highly convoluted and occupied the 
left half of the body cavity. But, the oviduct 
containing a developing egg extended towards 
the right side also, displacing the intestines 
ventrally and to the right. Dorsal surface of 

the oviduct was related to the ventral surface of 
left kidney and part of right kidney. Ventrally 
on the left side, it was related to the dorsal 
surface of gizzard and cranially with the spleen. 
The caudal part was located dorsal to the 
intestines. 

Growth 

The live body weight and the weight and 
length of oviduct at different ages are given in 
Table 2. 

Ta61e 2 Body weight (g), oviduct weight (g) and oviduct length (cm) of Japanese quails at 
different ages 

Age in days Body weight Oviduct weight Oviduct length 

Day-old 6.07 0.0043 1.47 

3 9.43 0.0053 1.87 

6 13.90 0,.0061 2.08 

9 19.39 0.0131 2.41 

12 24.99 0.0163 2.60 

15 33.35 0.0227 2.93 

20 39.99 0.0282 3.22 

25 59.69 0.0341 3.47 

30 79.19 0.0495 3.97 

40 117.00 0.1930 8.63 

50 133.33 0.3420 18.73 

60 163.33 6.6230 27.05 
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The increase in weight and length of oviduct 
was slow and in accordance with the growth of 
the bird upto 30 days of age. Rapid changes in 
the development of the organ occurred between 
30 and 40 days of age. Weight of the oviduct 
increased about 17 times between 40 and 50 
days of age. The adult weight was attained 
between 50 and 60 days of age. Fitzgerald 
(1969) reported that the quail oviduct attained 
functional maturity by six to seven weeks of 
age, which is in agreement with the present 
results. Contrary to this, Pageaux et al. (1984) 
reported that the oviduct in quail started to grow 
very rapidly between 21 and 28 days of age 
and reached adult weight by 45 days. These 
variations might be due to the difference in 
managemental practices. The contribution of 
oviduct to body weight was 4.05 per. cent at 60 
days of age. 

The various segments of oviduct viz. 
infundibulum, magnum, isthmus, uterus and 

vagina were not clearly differentiated upto 40 
days of age. Similar reports in the quail are 
not available for comparison. 

Infundibulum 

Infundibulum consisted of two parts, 
funnel and neck. But in day-old chicks, this 
differentiation was not clear. The infundi-
bulum, magnum and isthmus regions were 
continuous without any line of demarcation 
upto 40 days of age. In the adult birds, the 
funnel region was very thin and its flared lips 
lay in close proximity to the ovary at the time 
of ovulation to receive the ovum. But Rao 
Saheb and Iyengar (1945) stated that 
infundibulum was not fimbriated in fowl. The 
funnel was converged to form the narrow neck 
region. Infundibulum was relatively longer and 
contributed 17.1 per cent of the total length of 
oviduct. (Fig. 2) 

X60 tlaya n80 days 

Fig. 2 Comparison between the length of oviduct segments at different ages 
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In chicken and turkey, Woodard and Mather 
(1964) observed a relatively short infundibulum. 

Magnum 

Mgnum was undifferentiated during early 
stages. In the adult oviduct, magnum was found 
to be the longest and most coiled segment 
contributing about 48.3 per cent of the total 
length. (Fig. 2) Similar observations were found 
in most of the domestic birds by many workers. 
Rao Saheb and Iyengar (1945) noticed that 
magnum made up more than 50 per cent of the 
total length of oviduct in fowl. The overall 
diameter was considerably greater than that of 
the neck of infundibulum the increase being 
mainly due to a marked increase in the thickness 
of the walls. 

Isthmus 

The junction between magnum and isthmus 
in quail was marked by a narrow translucent 
zone as noticed by Anita (1971). Isthmus 
contributed 17.7 per cent of the total length of 
oviduct. (Fig. 2) Woodard and Mather (1964) 
observed that the isthmus was relatively short 
in chicken and turkey. This may account for 
the thicker shell membrane of coturnix egg 
when compared to that of the chicken since the 
developing egg spends more time in the isthmus. 
The diameter of isthmus was less than that of 
the magnum. 

Uterus 

In quail chicks even on the day of hatch 
itself, the uterine region could be distinguished 
as a small dilatation located between 14t'' 
lumbosacral segment and third caudal vertebra. 
(Fig. 1) Uterus of the adult quail was asac-like 
expanded region as reported by Romanoff and 
Romanoff (1949) in fowl. Uterus was dark grey 
in colour in the fresh state and contributed 11.4 
per cent of the total length. When compared to 

that of chicken and turkey, this region was 
relatively short as observed by Woodard and 
Mather (1964). This may account for the thin 
shell of the coturnix egg. The wall of uterus 
was thinner than that of magnum and isthums, 
but was more distensible. 

Vagina 

Vagina was observed to be a short 
S-shaped tube. Externally, fibrous bands held 
the region close together. It contributed 5.5 
per cent of the total length. (Fig. 2) It was 
relatively shorter than in the fowl which 
supported the findings of Woodard and Mather 
(1964). Posteriorly, vagina opened into the 
urodeum of cloaca. 

Summary 

Postnatal development of oviduct was 
studied in 72 quail chicks from day-old to 60 
days of age. Oviduct in the day-old chick 
occurred as a straight, narrow white trans-lucent 
tube towards the left side of coelom. The signs 
of coiling were evident from 25 days of age. 
In the initial stages, the increae in weight and 
length of oviduct was in accordance with the 
growth of the bird. Rapid changes in the 
development of the organ occurred between 30 
and 40 days of age and a spurt in growth was 
noticed between 40 and 50 days of age and the 
functional maturity was attained between 50 and 
60 days of age. Infundibulum, magnum and 
isthmus were not clearly differentiated till 40 
days of age but uterus could be distinguished as 
a small dilatation even at hatch. Differentiation 
of the five segments was completed at 50 days 
of age. Uterus was dark grey in fresh state. 
Magnum was the longest and most coiled 
component. Infundibulum and isthmus were 
relatively longer and uterus and vagina were 
relatively shorter than that of the chicken and 
turkey. 
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Broiler rabbit production offers 
tremendous scope and potentiality as an 
alternative source of meat for the developing 
humid tropics. With this view broiler rabbits 
were introduced into Kerala State and their 
productive performance was studied. The study 
revealed a relatively low litter size at birth and 
heavy pre-weaning mortality among the 
temperate breeds introduced into the State 
(Mukundan et al. 1993). Sundaram and 
Bhattacharya in 1992 also observed a reduced 
litter size of 6.00, 6.70 and 5.30 among the 
temperate broiler breeds, Soviet chinchilla, New 
Zealand white and Gray giant respectively when 
introduced to tropical coastal climate of India. 
It would be worthwhile to note that even under 
the poor management the litter size at birth 
among the temperate broiler breeds was 8.60 
in the temperate climate while under the 
optimum managemental conditions it was 9.50 
(Koehl et al., 1994). 

With this background, it was attempted to 
analyze the effect of breed and month of mating 
on the litter size at birth and gestation length in 
the three temperate breeds of rabbit namely New 
Zealand white, Soviet chinchilla and Gray giant 
under humid tropics of Kerala state. 

Materials and Methods 

A pure breeding experiment was conducted 
during the period from May 1994 to May 1995 

using three temperate breeds of broiler rabbits 

namely New Zealand White (NZW), Soviet 

Chinchilla (SC) and Gray Giant (GG). The 

gestation length and litter size at birth of the 

first kindling were recorded. Among a total of 

217 first kindlings 106 were of NEW, 85 of 

SC and 26 were of GG. The data were analysed 

by adopting linear model to include the effect 

of breed and month of mating using least squares 

analyses (Harvey, 1960). 'The statistical model 

used was 

Yijk = m + ai + bj +eijk 

where, 

Yijk is the litter size at birth of the I`'' breed 

in the j`'' month of breeding 

m =general effect 

ai 

bj 

eijk 

= effect due to i`'' breed 

= effect due to the j`'' month of mating 

= rando error 

Results and Discussion 

The mean litter size at birth was 5.04 ± 

0.1528. Least squares analysis of variance due 

to the effect of breed and month of mating on 

the litter size at birth and gestation length are 

presented in Table 1. 
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Table 1 Least squares analysis of variance for the effect of breed and month of mating on the 
gestation length and litter size at birth in broiler rabbits 

Source of variation df Gestation length 
mean squares 

Litter size at birth 
mean squares 

Month of mating 11 4.7899" 5.8365* 

Breed 2 0.5472 13.5528x 

Error 203 0.9486 3.0983 

* Significant at 5°Iolevel *~` Significant at lolo level 

Month of mating had a significant effect 
(P £ 0.05) on the litter size at birth. It was also 
found that, the effect of breed on litter size at 
birth was significant (P £ 0.05). The least 

Table 2 Least square means for the effect of month of mating and breed on the gestation 
length and litter size at birth of broiler rabbits 

squares means for the effect of breed and month 

of mating on the litter size at birth are 

documented in Table 2. 

Independent 

variable breed Number 

Gestation 

length (days) 

(P = 0.5625) 

Litter size at birth 

(P = 0.0138) 

Mean S . E. Mean S .E. 

NZW 106 31.9319 ± 0.1028 4.5435 ± 0.1859 

GG 26 31.9273 ± 0.1161 4.8479 ± 0.2098 

SC 85 31.7694 ± 0.1161 4.8479 ± 0.2098 
Month of mating (P = 0.001) (P = 0.0430) 

January 26 32.0969 ± 0.1949 5.2535 ± 0.3524 

February 18 31.2584 ± 0.2399 4.5898 ± 0.4337 

March 14 33.0839 ± 0.2739 4.5838 ± 0.4952 

April 9 31.9600 ± 0.3326 4.5761 ± 0.6012 

May 17 32.3076 ± 0.2447 4.6838 ± 0.4422 
June 23 31.6040 ± 0.2031 4.7305 ± 0.3671 
July 18 31.1476 ± 0.2368 5.1341 ± 0.4278 
August 12 32.4155 ± 0.2867 4.9670 ± 0.5182 
September 12 31.1245 ± 0.2967 6.8099 ± 0.5363 
October 12 31.9996 ± 0.2817 5.3501 ± 0.5093 
November 27 31.5998 ± 0.1734 4.4671 ± 0.3133 
December 19 31.9162 ± 0.2313 5.3998 ± 0.4182 
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The mean litter size at birth was 4.54, 5.75 
and 4.85 in NZW, GG and SC respectively. 
Sundaram and Bhattacharya (1992) have also 
reported on the low litter size in New Zealand 
white, Gray giant and Soviet chinchilla under 
the tropical coastal climate of India. The litter 
sizes of these three breeds in the present study 
are lower than the values reported by Mukundan 
et al. (1993) and Sundaram and Bhattacharya 
(1992). But both these studies utilized only less 
than 50 kindling performances of the above 
three breeds compared to 217 kindlings used in 
the present study. In this context it would be 
interesting to note the report of Koehl et al. 
(1994) on the litter size of broiler breeds of 
rabbit in the French temperate climate with 8.60 
under the poor management and 9.50 under the 
best management. Thus it should be construed 
that the low litter size at birth in the present 
study is apparently due to an effect of humid 
tropical stress on the temperate broiler breeds 
of rabbits. 

Month of mating had a significant effect 
(P £ 0.05) on the litter size of birth. The highest 
litter size at birth was in the month of September 
with an average of 6.80 ± 0.53 followed by 
December, October and January with mean 
values of 5.39, 5.35 and 5.25 respectively. 
These months are classified as winter months/ 
rainy period (ICAR,1977), warm and wet/warm 
and dry seasons (Somanathan, 1979) during 
which periods ambient temperature is below 30-
32°C. In a similar study Mc Nitt et al (1990) 
could establish a significant effect on litter size 
at birth by the month of kindling with months 
having high ambient temperature lowering the 
litter size at birth in tropical America. Similarly 
Afifi et al. (1992) could also observe the 
significant effect of the month of kindling on 
the litter size at birth. Thus the results of the 
present study are in full agreement with similar 
studies conducted from different parts of the 
world. The present study can be exploited for 
commercial breeding of temperate broiler 

breeds whose litter size is high during the 
months of the year when the ambient 
temperature is less. These breeds had the lowest 
litter size of birth during the months of 
February, March and April when the ambient 
temperature was high. 

Analysis of variance for the effect of breed 
and month of mating on the gestation length 
are documented in Table 1. The effect of breed 
on gestation length among broiler rabbits was 
not found to be significant. The mean gestation 
length was 31.93 ± 0.101 days. The effect of 
month of mating was found to be highly 
significant on the gestation length (P £ 0.01). 
The least squares means for the effect of month 
of mating and the breed on the gestation length 
are documented in Table 2. The shortest 
gestation length was for the Does mated in 
September with the mean value of 31.13 ± 0.30 
days. The longest gestation length was for the 
females mated in March with a mean value of 
33.08 ± 0.27 days. In a similar study Hassan et 
al. (1994) could also find a significant effect 
of the month of kindling on the gestation length. 

Summary 

Effect of breed and month of mating on 
the litter size at birth and gestation length in 
three temperate broiler breeds of rabbits namely, 
New Zealand White, Soviet Chinchilla and Grey 
Giant during different months of mating from 
January to December was analysed. Month of 
mating and breed had significant effects on the 
litter size at birth. The highest litter size at 
birth was during September with a mean of 6.80. 
The results are indicative of a reduction in litter 
size as the ambient temperature increased. The 
results were also suggestive of an effect of 
thermal stress, which had a depressant effect 
on the litter size at birth in the three breeds 
studied. The effect of breed was not significant 
in gestation length in broiler rabbits. However, 
a highly significant effect (P £ 0.01) on gestation 
length was found to be exerted by month of 
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mating with the shortest gestation length in 
September and longest gestation length in 
March. 
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COMPARISON WITH FAMOTIDINE IN RATS 
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Peptic-ulcer is a mucosal interruption in 

the stomach and/or duodenum and is called a 

peptic ulcer, only if it is deep enough to 

penetrate through the entire mucosa. Any lesser 

penetration is called an erosion. Grossly, an 

ulcer is a discontinuity of mucosal surface with 

an inflammed base. 

Ocinurn sanctum is a small herb found 

throughout India. All parts are used for 

medicinal purposes (Nadkarni, 1954). 

A study conducted by Bhargava and Singh 

(1981) found that the alcoholic extract of whole 

plant of Ocin:um sanctum increased the physical 

endurance of swimming in mice and prevented 

stress induced ulcers in rats. 

Singh and Agrawal (1991) found that fixed 

oil from O. sanctum leaves inhibit aspirin, 

indomethacin and alcohol —induced ulceration. 

Mandal et al. (1993) found that O. sanctum 

leaves alcoholic extract at the dose rate of 100 

mg/kg orally has anti-ulcerogenic property 

against experimental ulcers. 

Singh and Majumdar (1995) found that 

fixed oil of O. sanctum seeds possessed 

significant anti-ulcer activity. 

Materials and Methods 

The study was conducted in adult albino 

rats of either sex weighing 150-200 gm to 

evaluate the anti-ulcer activity of powder and 

alcoholic extract of Ocimum sanctum (Thulasi) 

leaf in comparison with Famotidine, a standard 

anti-ulcer drug. 

The gastric ulcer was induced by using 

aspirin at the dose rate of 200 mg/kg body 

weight orally for 7 days with restricted feeding 

and water adlib. Eighty eight rats weighing 

150-200 gm body weight of either sex were 

used for the study with eight rats in each group. 

The rats were treated with powder/alcoholic 

extract of Ocimum sartcturn for 10 days and 20 

days after 7 days of aspirin administration. The 

doses and duration of administration of the 

powder/alcoholic extract of Ocimum sanctum 

is shown in Table 1. 

1. Part of M.V.Sc. thesis submitted to KAU by the first author 

2. Associate Professor, Department of Pharmacology and Toxicology 

3. Assistant Professor, Department of Pathology 
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Table 1 Doses of Ocimunt sartctrcm leaves and Famotidine (in mg/kg body weight orally) were 
fixed as below 

Ocintunt sanctum 

10 day treatment 20 day treatment 

Alcoholic extract G(1) 
250 

G(2) 
500 

G(3) 
250 

G(4) 
500 

Powder G(5) 
500 

G(6) 
1000 

G(7) 
500 

G(8) 
1000 

Famotidine F(10) 
40 

F(20) 
40 

Control group A [ CG(A)] - Aspirin treated control (200 mg/kg b.wt.) 

B [CG(B)] - Natural healing for 10 days 

C [CG(C)] - Natural healing for 20 days 

All the rats were sacrificed on 18''' and 28''' 

day after 10 days and 20 days of treatment with 

powder/alcoholic extract of plant preparations 

respectively. 

The control group A [CG (A)] was 

destroyed on the 8''' day after 7 days of aspirin 

administration alone and ulcer index was 

determined. 

Famotidine, a standard anti-ulcer drug was 

given orally at the dose rate of 40 mg/kg body 

weight for 10 days and 20 days respectively. 

Control group B [CG (B)] and control 

group C [CG (C)] were given aspirin at the dose 

rate of 200 mg/kg body weight for 7 days, and 

from 8''' day onwards they were maintained by 

normal feeding and watering for 10 days and 

20 days respectively to assess the natural 

healing. 

The stomach of all control and the 

experimental groups were dissected along the 

greater curvature and examined under a 

magnifying lens to determine the incidence, 

severity of ulceration and the effectiveness of 

healing of ulcers by the trial plant and 

Famotidine. 

The ulcer index and healing index was 

calculated after sacrificing the rats using the 

method employed by Sahni et al. (1990). 

Severity of ulceration (ulcer score) was 

assessed by the method employed by Gupta et 

al. (1988) (arbitrary scoring system). 

The data obtained were compared with 

those of standard anti-ulcer drug, Famotidine 

and analysed statistically. 

Results and Discussion 

Results obtained were summarised, 

tabulated and presented in Table 2 and Fig. 1. . 
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Table 2 Summary of observations of ulcer index and healing index obtained with O. sanctu»a 
in comparison with famotidine and control groups 

No. of animals 8 

Groups Mean ulcer index` Mean healing index` 

O. sancttcnz 

G (1) 36.560 ± 5.82 36.499 ± 6.37 

G (2) 42.880 ± 5.56 28.718 ± 6.44 

G(3) 41.505±5.13 31.242±5.61 

G (4) 37.560 ± 5.95 35.479 ± 6.4I 

G (5) 38.505 ± 4.52 35.040 ± 4.85 

G (6) 35.880 ± 4.60 37.678 ± 4.99 

G (7) 36.880 ± 4.60 36.978 ± 4.37 

G (8) 36.810 ± 4.09 39.692 ± 4.46 

Control groups 

CG (A) 

CG (B) 44.190 ± 3.86 28.587 ± 4.47 

CG (C) 40.225 ± 4.94 32.767 ± 5.41 

Famotidine groups 

F (10) 24.625 ± 5.22 50.493 ± 5.60 

F (20) 11.005 ± 5.15 67.443 ± 6.03 

')` Significant at 1 per cent level 
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Fig.i COMPARATIVE ANTI-ULCER_EFFECT OF OCIMUM SANCTUM 
WITH FAMOTIDINE AND CONTROL GROUPS 
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None of the experimental groups under 
study with the plant, produced statistically 
significant healing effects comparable to 
famotidine group given at the dose rate of 40 
mg/kg body weight for 10 days and 20 days 
respectively. 

Healing obtained with O. sanctum 
alcoholic extract at 500 mg/kg body weight for 
10 days (28.72 ± 6.44) and alcoholic extract 
of 250 mg/kg body weight for 20 days (31.42 
± 5.61) are comparable only with the control 
groups for 10 days and 20 days (28.59 ± 4.47 
and 32.77 ± 5.41) respectively while O. 
sa~tctacm, alcoholic extract at the dose rate of 
250 mg/kg body weight for 10 days (36.5 ± 
6.37), alcoholic extract at 500 mg/kg body 
weight for 20 days (35.48 ± 6.41), powder at 
500 mg/kg body weight for 20 days (36.98 ± 
4.37), powder at 1000 mg/kg body weight for 
20 days (39.69 ± 4.46), powder at 500 mg/kg 
for 10 days (35.04 ± 4.85) and powder at 1000 
mg/kg body weight for 10 days (37.68 ± 4.99) 
produced significantly higher healing efficiency 
than control groups for 10 days and 20 days 
(28.59 ± 4.47 and 32.77 ± 5.41) respectively. 

Very few studies appear to have been done 
to evaluate the anti-ulcerogenic property of O. 
sanctum in drug induced peptic ulcers. In the 
present study it was found that no groups with 
this plant produced healing comparable to 
famotidine at the dose rate of 40 mg/kg body 
weight for 10 days and 20 days, but in all groups 
the ulcer index was significantly reduced when 
compared with that of aspirin treated controls. 

Among the various groups under this plant, 
O. sanctum powder at the dose rate of 1000 
mg/kg body weight for 20 days produced 
maximum healing (39.692 ± 4.46). But the 
healing produced were not dose-dependent and 
not comparable with famotidine at the dose rate 
of 40 mg/kg body weight for 10 days and 20 
days which indicates that O. sanctum has no 
significant anti ulcerogenic effect. 

Histopathological findings 

Lesions observed grossly were petechial 

haemorrhages, shallow erosions and deep ulcers. 

Microscopically, mucosal ulcers revealed a 

rough wedge shaped zone of coagulative necrosis 

characterized further by capillary haemorrhages 

in the lamina propria, desquamation of the 

epithelial layer and development of asuperficial 
area of ulceration. The lesions whether shallow 

erosion or deep ulcers were covered by an 

exudate consisting of mucous, fibrin and 
necrotic debris. The edges of the lesions were 

raised above the surrounding tissue and there 

was submucosal odema in majority of the cases. 
The ulcers which were largely limited to the 
glandular corpus resolved by granulation tissue 
formation and subsequently by re-epitheliali-
zation. The re-epithelialization was almost 
complete and the junctional morphology was 

almost restored in the Famotiodine treated group 
that to a very less degree in Ocirnum sa~acturn 

treated on groups. 

Summary 

The study was conducted in adult albino 
rats of either sex weighing 150-200 gm to assess 
the anti-ulcer property of Ocimum sallctuni 
leaves given orally at different dose levels and 
frequency in aspirin induced gastric ulcers, in 
comparison with Famotidine. The result of the 
present study with O. sanctacm leaf powder and 
alcoholic extract showed that none of the 
experimental group produced statistically 
significant healing effect comparable to 
Famotidine groups. 
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Gastrointestinal helminthiasis of birds and 

reptiles can cause considerable loss in zoological 

parks. Although many of the helminth~ live 

commensally with their hosts in the wild, the 

stressful condition of captivity may change this 

relationship (Boever and Houser 1977). The 

incidence of parasitism have been reported 

earlier in zoo animals and birds (Tripathy and 

Acharjyo 1971; Chauhan et al., 1973; and Caur 

et al., 1979). As reports of helminthic 

infestation among birds and reptiles in 

zoological parks are scarce, the same is 

attempted. 

Materials and Methods 

Faecal samples were collected routinely 

from 37 species of caged birds and 21 species 

of reptiles during the year 1995 at the Arignar 

Anna Zoological Park (AAZP), Vandalur, 

Madras. The samples were analysed 

microscopically at the zoo lab for the presence 

of helminthic eggs using standard floatation and 

sedimentation methods. The eggs were 

identified by their size, shape and other 

morphological characters and the results 

tabulated. 

For ease of interpretation, the avian class 

is grouped into three. The gamebirds and 

waterfowls which include Doves, Pheasants, 

Guineafowls and other gallinaceous birds are 

grouped together because of their susceptibility 

to the same environmental diseases (Wallach and 

Boever, 1983). Raptors and companion birds 

are grouped seperately. The reptilian class 

comprise the Snakes, Crocodiles, Chelonians 

and Lizards. 

Results and Discussion 

Out of 77 samples analysed from 37 species 

of birds, 29 samples were found to be positive 

for Ascarid eggs which gives the percentage of 

infestation as 37.66. Ascaridia species of eggs 

were more common than the Heterakis species. 

Among the groups, the Ascarid eggs (Ascaridia 

and Heterakis) were found to be more common 

in the group comprising the gamebirds and 

waterfowls. None of the samples of Golden 

Pheasant and Khaliz Pheasant showed presence 

of eggs. In companion birds, percentage of 

infestation with Ascarids was comparitively 

lesser than the former group. In all Lovebirds, 

faecal samples were negative for helminthic 

eggs. Among raptors, all the samples of Vulture 

examined were positive for Ascaridia species 

of eggs (Table 1). 
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Table 1 Prevalence of helminthic infestation in caged birds of AAZP, Madras 

Birds Number of samples analysed Number of samples positive Helminth infestation 

GROUP I-GAMEBIRDS &WATERFOWLS 

1) White peafowl 4 2 Ascaridia species (2) 

2) Grey silkyfowl 1 1 Ascaridia sp. (1) 

3) Mini Cochin 1 1 Ascaridia sp. (1) 

4) Golden pheasant 3 

5) Khaliz pheasant 2 

6} Black silkyfovrl 4 3 Ascaridia sp.(2) 
Heterakis sp. (1) 

7) Grey junglefowl 2 2 Ascaridia sp. (2) 

8) Silver pheasant 3 1 Ascaridia sp. (1) 

9} White guineafawl 2 

10} Grey guineafowl 2 2 Ascaridia sp.(1) 
Heterakis sp. (1 } 

11) Ringnecked pheasant 5 1 Ascaridia sp. (1) 

12}Peafowl 3 1 Ascaridia. sp. (1) 

13) White dove 1 

14) Manila duck 1 1 Ascaridia sp. (1) 

15) Black swan 1 1 Ascaridia sp.(1) 
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Birds Number of samples analysed Number of samples positive Helminth infestation 

GROUP II —COMPANION BIRDS 

1) Macaw 1 1 Ascaridia sp. (1) 

2) Redbreasted parakeet 2 1 Ascaridia sp. (10 

3) Blue magpie 2 -

4) White cockateil 3 1 Ascaridia sp. (1) 

GROUP I-GAMEBIRDS &WATERFOWLS 

5) Peachfaced lovebird 1 -

6) lorikeet 1 - Ascaridia sp. (1) 

7) Fisher's lovebird 1 - Ascaridia sp. (1) 

8) Roseringed parakeet 3 1 Ascaridia sp. (1) 

9) Splitz lovebird 2 -

10) Alexandrine parakeet 3 1 Ascaridia sp.(1) 

11) Munia 2 1 Ascaridia sp. (1) 

12) Sulphurcrested cockatoo 4 2 Ascaridia sp. (2) 

13) laughing thrush 1 -

14)lesser cockatoo 2 -

15) Whitecrestedcockatoo 5 2 Ascaridia sp. (2) 

16) Chattering lory 1 -

17)Common parakeet 1 -

18) Skybluemaskedlovebird 1 -

19) Blossomheadedparakeet 1 -

20) Parrot 1 -

GROUPIII —RAPTORS 

1) Vulture 3 3 Ascaridia sp. (1) 

2) Barn owl 1 - 
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'The reptilian class showed a 52 per cent infestation rate with 26 out of 50 samples identified 
positive for helminthic eggs. Mostly the eggs belonged to the species of Kalicephalous and Ophidascaris 
but in some, Bothridium (Cestode) and Strongyle eggs were noticed (Table 2). 

Table 2 Prevalence of helminthic infestation in reptiles of AAZP, Madras 

Reptiles Number of samples analysed Number of samples positive Helminth infestation 

SNAKES 

1) Indian cobra 4 3 Strongyle species (1) 

2} Rat snake 2 2 Kalicephalous sp. (2) 

3} India rock python 4 3 Kalicephalous sp. (2) 

4) Reticulated python 9 3 

5} Krait 2 Z Kalicephalous sp. (1) 

6) Sawscaled viper 1 1 Kalicephalous sp. (1 } 

7) Russets viper 
3 3 

Kalicephalous sp. (1) 
Strongyle sp. (1) 

Bothridium sp. (1) 

8) Sand boa 1 -

9) Green snake 2 2 Kalicephalous sp. (1) 

10) Checkered keelback 1 1 Strongyle sp. (1) 

11 }Striped keelback 1 1 Ophidascaris sp. (1) 

12) King cobra 1 1 Kalicephalous sp. (1) 

13}Water snake 1 1 Kalicephalous sp. (1 } 

tROCODILES 

1) Marsh crocodile 9 1 Kalicephalous sp. (1) 

2) Caiman 2 1 Kalicephalous sp. (1) 

3) Saltwater crocodile 1 -

4) Gharial 1 -

LIZARDS 

1) Chameleon 1 1 Ophidascaris sp. (1) 

2) Moniter lizard 1 -

3) Iguana 1 -

CHELONIANS 

1) Starred tortoise 2 - 
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Eggs of ophidascaris species are similar in 
size and shape to the Ascarid eggs of domestic 
animals (Lane and Mader, 1996). This species 
have been collected only in snakes (Sprent, 
1984). Ophidascarid eggs were seen in three 
samples out of which two were that of snakes 
and the other of a Chameleon. Kalicephalous 
species found in snakes are ubiquitous and have 
low host specificity (Wallach and Boever,1983). 
Eggs of Kalicephalous species have been 
identified in faecal samples of most snakes, a 
Marsh Crocodile and a Caiman. The Chelonians 
(Tortoises and Turtles) do not appear to be a 
primary host group for Ascaridoids (Sprent loc. 
cit.). Both the samples of Starred Tortoise was 
found to be negative for helminthic eggs. 

Summary 

Faecal samples from 37 species of caged 
birds and 21 species of reptiles were examined 
for the presence of helminthic eggs during the 
year 1995 at Arignar Anna Zoological Park, 
Madras. From the various species of birds, 77 
samples were analysed out of which 29 samples 
were positive for helminthic eggs; the percentage 
of infestation being 37.66. In case of reptiles, 
out of the 50 samples analysed, 26 samples were 
positive and the percentage of infestation is 52. 
The eggs of helminths recorded were of Ascarid 
including Ascaridia, Heterakis in birds and of 
Ophidascaris, Kalicephalus and Bothridium in 
reptiles. 
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Short Communication 

SURGICAL MANAGEMENT OF PROSTATIC ABSCESS 
IN A DOBERMANN-A CASE REPORT 

Prostatic hyperplasia is common especially 
in uncastrated housebred dogs over 5 years. 
Cysts, abscess and malignancies affect this gland 
(Roberts SJ., 1982). In rare cases prostatic 
calculi have been reported (Lumb, 1952). 
Reported Incidence of prostatic abscess from 
Kerala State is not many and hence one such 
case and its successful surgical drainage is placed 
on record. 

A Dobermann, male, 6 years was presented 
in the clinic (Case No.194) with the history of 
anorexia since two days, difficulty in defaecation 
and micturition with occassional straining. 
Animal was passing dark coloured pasty faecal 
matter with mucous and the urine was deep 
yellow in colour. The dog was in an arched 
back posture with stiff-legged gait. 
Temperature, pulse rate and respiration rate were 
recorded as 103o F, 110/minute and 80/minute 
respectively. Pus cells were detected in the urine 
(10/HPF) and the pH was 4. Differential count 
picture was Neutrophils-56%, Eosinophils-4%, 
Basophils-Nil, Lymphocytes-40%, Monocytes-
Nil. 

Following treatment regimen was given on 
the first day on the assumption that the urinary 

system of the animal was infected. Dextrose 
saline-200m1 with Betamethasone* 1 ml. as I/ 
V, Norfloxacin 400 mg's*. tab and Disodium 
hydrogen citrate'~~`* liquid orally. Next day the 
animal exhibited signs of colic with arched back 
and occassional straining. Careful abdominal 
palpation bilaterally revealed a soft fluctuating 
ball like structure above the region of urinary 
bladder. Per rectal examination with index 
finger indicated abnormal enlargement of the 
prostate gland towards the left side with smooth 
surface. It was decided to perform laparotomy 
and surgical correction. 

The dog was sedated with Xylazine 
hydrochloride' at the dose rate of 2 mg/kg. and 
the site of operation was infiltrated with 2% 
Lignocaine hydrochloride2. Ventral midline 
laparotomy was pertormed under aseptic 
condition starting the incision behind the 
umbilicus extending caudally parallel to the 
prepucial sheath avoiding the penis by parting 
it towards the left. Bladder was exteriorised 
and compressed to evacuate the urine as it was 
distended. The bladder showed muscular 
hypertrophy. The blood vessels were found 
engorged, peticheal haemorrhages over the 

* Betnesol Glaxo Worli, Mumbai. Betamethasone as Sodium Phosphate 4 mg/ntl 
Norf lox Cipla, Mumbai Central, Mumbai, Norfloxaci~t 400 mg 

Citralka Parke Davis, Mumbai, Disodiu~tt ltydroge~t citrate 1.53 gnt/S rnl liquid 114 rnl 

1) Xylaxirt Indian Intmunologicals, Hyderabad 
Xylazine hydrochloride 23.22 mg/ntl 

2) Xylocaine Astra IDL Bangalore 
Lignocai~te Hydrochloride 2% 
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compressed lower portion indicating the signs 
of cystitis. The left side of the neck of the 
bladder revealed a large soft tensed 
hypertrophied prostate gland. The bilobular 
appearance of the gland was lost. The gland 
was grasped and drawn towards the incision by 
traction. The gland was fixed in the position 
by packing it round with gauze. Punctured and 
aspirated about 130 ml. of purulent discharge 
and the prostatic abscess was completely drained 
out. Carefully cleaned the cavity and injected 
5 ml. of Tr.Iodine. Bladder and the exposed 
areas were washed with normal saline. Ventral 
midline incision was closed by placing a double 
row of continuous suture with 2.0 chromic 
catgut. Antibiotic powder sprinkled over the 
suture area and the skin was approximated with 
horizontal matress sutures using silk thread 
No. 1. 

Post operatively administered Metroni-
dazole 50 m13, Dextrose normal saline 250 ml. 
intravenously and Amoxycillin Cloxacillin 500 
mgr, Diclofenac Sodium 1 mis, intramuscularly. 
Antibiotic therapy was continued for 3 days. 
Animal passed faeces and urine and started 
taking food from the 2nd day onwards. Sutures 
were removed on the 10th post operative day 
and the patient recovered uneventfully. 
Castrated the animal after 15 days, on the 
scientific basis that when the testicles are 
removed the activity of gland ceases and it 
gradually undergoes atrophy. 

Summary 

A case of prostatic abscess in a dog and its 

surgical correction was recorded. 
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Short Communication 

BIOMETRY OF SPERMATOZOA OF NATIVE AND EXOTIC BOAR — A 
COMPARATIVE STUDY 

An investigation was carried out on 

indigenous boars of Andhra Pradesh in 

comparison with exotic (LWY) boars of 12-14 

months of age, reared under identical conditions 

of feeding and management. The semen was 

collected in a pre sterilized flask with artificial 

vagina using gilt/sow, in heat. 

The biometry of spermatozoa was done 

using carbol-Fuchsin-Eosin stained semen 

smears. A total of 100 normal spermatozoa were 

measured from each boar for both the breeds. 

(Table 1) The average length and width of the 

head of the native boar spermatozoa was 8.23µ 

Biometry of Spermatozoa (m) in native and 

and 4.S14µ, the mean length of midpiece was 

l3.17µ and that of principal and endpiece was 

33.l4µ. The corresponding values for exotic 

boar semen were 8.21 µ, 4.45 µ, 13.21 µ and 

32.9Iµ. The mean total length of spermatozoa 

was S4.58µ and S4.39µ in native (Indigenous 

boars of A.P.} and exotic (LWY) boars 

respectively. The biometrical characters of 

spermatozoa both in native and exotic (LWY) 

boars observed in this study were similar to the 

observations of Masek (1963), Gamcik (1982), 

Roberts (1971), Venumanohara Rao (1989) and 

Mutha Rao (1989). 

exotic boar (Mean t S~) 
n = 100 

Breed 

Head Tail 
Total 
tail 

length 

Total length 
of the 

spermatozoa length Width 
length of 
midpiece 

length of 
principal 

&' Endpiece 

Native boar 8.21 ± 4.57 ± 13.17 ± 33.14 ± 4b.31 ± 54.58 
0.02 0.05 0.12 0.13 - 0.21 0.22 

Exotic boar 8.21 ± 4.45 ± 13.21 ± 32.97 ± 4b.18 ± 54.39 ± 
0.03 0.03 0.05 0.05 0.08 0.22 

1 Part of the M. V.Sc., thesis of the first author approved by A. P.A. U., Assistant Research Officer, 
Livestock Research Station, Mahanandi Cattle Farm, Nandyal 518 502 

2 Since deceased 
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Short Communication 

PRODUCTION AND REPRODUCTION TRAITS IN DESI PIGS OF KERALA 

UNDER FARM CONDITIONS 

There are three basic genetic groups of pigs 

in our country ie., desi pigs, exotic pigs and a 

non-standardized cross-bred of these two 

(Joseph Mathew, 1997). The exotic pigs are now 

considered to be comparatively superior to 

others and seem to have adapted to our 

agroclimatic conditions. But a clear 

deterioration in various production and 

reproduction traits have occurred in exotic pigs 

which is attributable to the cost of adaptation 

paid by them on introduction to tropical 

environment (Clive Philips and David Piggins, 

1992). The amelioration of this can be achieved 

only through costly breeding, feeding -and 

managemental strategies along with 

environmental enrichments and reduction of 

stress (Pfeiffer and Lengerkan, 1991). In this 

context an investigation on the production and 

reproduction potentialities of desi pigs, which 

form a considerable proportion of swine 

population in rural sectors of Kerala will be very 

much worthwhile. This may also help to make 

appropriate decisions on the changes in the 

genetic make up of present genetic ~ groups of 

pigs available in Kerala. 

Materials and Methods 

Samples of desi pigs procured from various 

parts of Kerala were reared under managemental 

conditions prevailing in Centre for Pig 

Production and Research, All India Coordinated 

Research on Pigs, Mannuthy. The various 

production and reproduction traits were assessed 

for two generations under farm conditions for 

the period 1993-1997. , 

Results and Discussion 

The various production, reproduction and 

carcass traits observed in desi pigs are furnished 

in Table 1, 2 and 3 respectively. 

The fortnightly body weights, average daily 

gain and feed conversion efficiency in desi pigs 
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Table 1 Production traits of Desi pigs 
I. Fortnightly body weights (kg) 

Fortnight Body weights (Mean + SE) 

Male Female 

At birth 0.73 + 0.17 0.72 + 0.13 

1S' 1.71+0.44 1.59+0.50 

2"d 2.67+0.74 2.54+0.67 

3rd 3.78 + 0.94 3.63 + 0.89 

4`'' 5.50 + 1.67 5.22 + 1.31 

5''' 5.97 + 1.63 5.82 + 1.28 

G`'' 6.45 + 1.99 6.72 + 1.25 
7''' 7.30+2.11 7.85+1.31 

8''' 

9°i 
8.34+2.20 

10.21 + 2.42 

9.19+ 1.88 

10.64 + 2.36 
lOt'' 11.98+2.85 12.62+3.53 
11''' 13.76+2.79 14.12+3.28 
12''' 16.00+4.17 16.21 +3.64 
13''' 17.75 + 4.63 18.52 + 5.89 
14''' 20.92 + 5.38 21.17 + 4.62 
15''' 24.50 + 5.68 24.44 + 5.51 
16''' 29.18 + 6.19 27.57 + 5.36 
II Average daily gain (gm) 127.009 119.866 
III. Feed conversion efficiency - 1:7.754 

Table 2 Reproduction traits and mortality rate in desi pigs 
Trait Mean + SD 
1) Litter size at birth Male 2.60 + 1.91 

Female 2.60 + 1.92 
2) Litter weight at birth (kg) Male 2.48 + 1.35 

Female 2.49 + 1.21 
3) Litter size at weaning Male 2.20 + 1.63 

Female 2.37 + 1.65 
4) Litter weight at weaning (kg) Male 15.56 + 7.09 

Female 16.03 + 9.82 
5) Mortality rate (%) Male 17.00 

Female 14.80 
Total 15.80 
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Table 3 Carcass traits in desi pigs 
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Trait Value (Mean + S.D.) 

Live weight at slaughter (kg) 34.94 + 11.18 

Carcass weight (kg) 23.74 + 11.79 

Carcass length (cm) 61.41 + 8.45 

Dressing % (without head) 67.95 

Back fat thickness (cm} 1.73 + 0.79 

Weight of head (kg) 3.41 + 1.18 

Weight of gut (kg) 4.79 + 1.31 

Loin eye area (cm'-) 16.11 + 3.44 

Meat bone ratio 4.911 

Weight of feet (g) , 892.53 + 292.85 

Weight of internal organs (g) 

Liver 794.82 ~+ 264.83 

Kidney 143.10 + 55.77 

Heart 143.89 + 67.80 

Lungs 499.04 + 271.69 

Spleen 106.14 + 51.20 

Diaphragm 62.11 + 64.77 

seem to be lower than that reported in exotic 
pigs supporting the related observations of 
Saseendran and Rajagopalan (1982). The data 

base obtained in this study may be utilised for 

effective utilisation of traits in appropriate 
genetic improvement of local pigs of Kerala. 

Summary 

A study was conducted to ascertain the 

production, reproduction and carcass 
characteristics ofdesi pigs of Kerala under farm 

conditions. The results obtained provides a 
valuable database on the various traits of our 
indigenous pigs for appropriate use in their 

genetic improvement and conservation of germ 

plasm. 

Joseph Mathew 
T. V. Viswanathan 

A. P. Usha and K. M. Syam Mohan 

Centre for Pig Production and Research 
Mannuthy - 680 651 
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Short Communication 

BIOMETRY OF TESTICLES AND SPERMATOZOA OF INDIAN SPOTTED 

LEOPARD (Panthera pardus) 

Leopard, the most widespread member of 
the cat family is one of the five species of the 
genus Panthera. It is distributed in Africa, 
South Asia, Arabia and Far East. Over most of 
their range leopards have no particular breeding 
season. Sexual maturity is probably achieved 
in leopards in about 2.5 y (Macdonald, 1984). 
The biometry of testicles and spermatozoa of 
an adult Indian spotted leopard collected at 
post-mortem is presented in this paper. 

Testicles were recovered from the carcass 
of a leopard brought for post-mortem 
examination at College of Veterinary and 
Animal Sciences, Mannuthy, Thrissur. (Fig. 1) 

The testicles after recovery were washed in 
normal saline and weighed separately. The 
length, width and thickness of both testicles 
were also recorded. Recovery of epididymal 
spermatozoa was effected by aspirating the 
contents using a Pasteur pipette and then 
transferring them to formal saline. Smears 
prepared using the sample were stained with 
eosin-nigrosin and examined under oil 
immersion objective of the microscope. The 
biometry of 100 spermatozoa was recorded at 
random and the average was taken. 

The length, width and thickness of the left 
and right testicles were 3.1 x 2.0 x 1.6 cm and 

Fig. 1 Testicles recovered from the carcass of the leopard 
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3.2 x 2.1 x 1.7 cm respectively and the 
corresponding weights were 16 and 17g. The 
average length and width of the head of the 
spermatozoa were 4.7 and 3.1 um respectively. 
The midpiece and tail length averaged between 
6.28 to 7.85 um and 25.12 to 31.40 um 
respectively. 

Summary 

The biometry of testicles and spermatozoa 
of an adult Indian spotted leopard is placed on 
record. 

G. Ajit Kumar and C.P.N. Iyer* 

Department of Animal Reproduction 

College of Veterinary and Animal Sciences, 

Mannuthy, Thrissur, Kerala 
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