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_STUDIES ON TANNIN CONTENTS OF LOCALLI' AVAILABLE TREE 
LEAVES COMMONLY FED TO GOATS IN KERALA 

K. Ally and N. Itun•jikutty 

Department of Animal Nutrition 
College of Veterinary and Animal Sciences 
Nlannuthy, Trichur, Kerala 6~0 651 

Tree fodder can play an important role in 
mitigating the fodder shortage in the country. 
Over 60 per cent of the fodder requiremnts of 
goats are normally met from shrubs, tree leaves, 
weeds etc. Many palatable fodder species, 
however, contain one or more anti-nutritional 
factors and/or inhibitors. Plant tannins which 
are complex phenolic polymers are reported to 
depress the nutritive value of needs (Patel et al., 
1972, Lohan et al., 1980 and Ahn et al., 1989). 
Though there are many reports on the 
deleterious effects of total tannins on the 
digestibility and nutrient availability in feeds 
and fodders, studies on the nature of tannins 
present in common tree fodders available in 
Kerala are scanty. Hence an investigation was 

taken up to assess the nature and extent of 
different types of tannins in common tree leaves 
available for feedings of goats in Kerala. 

Materials and methods 

Fourteen different locally available tree 
leaves commonly fed to goats were collected 
and analysed for their proximate principles, 
(AOAC, 1990), total tannins (Folin and Denis, 
AOAC, 1990) and condensed tannins (Kumar 
and Patnayak, 1986). 

Results and discussion 

Data on the percentage chemical 
composition and the total tannin, condensed 
tannin and hydr•olysable tannin contents of the 
leaves analysed are given in Table 1. 

Table 1 Percentage chemical composition and tannin contents of locally available tree leaves 
commonly fed to goats (on dry matter basis)" 

Forage DM CP CF EE Total Ash NFE Ca P Total 
tonnins 

Condensed 
tannins 

Hydro-
lysable 
tannins 

ARAYAL 
firusre/igiosa 30.20 13.00 21.30 1.80 04.90 53.0 1.18 0.20 5.30 4.80 0.50 

KIRINI 
Manilkhra 
hexandra 

28.30 15.30 08.30 1.40 06.50 b8.5 1.30 0.15 b.00 2.40 3.b0 

KAINI 
_.Brideliarhelusa 32.50 08.20 24.90 4.60 04.20 58.1 1.20 0.10 5.20 3.20 2.00 

POOVAM 
Srhleirhera 
Iiijuga 

29.50 11.50 15.90 3.10 04.80 64.1 1.21 0.14 5.10 1.20 4.50 

ATHI 
Firusraremosa 32.b0 10.40 14.10 0.50 04.b0 10.4 1.10 0.20 3.b0 3.00 0.60 

,._...., 
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Forage DM CP CF EE Total Ash NFE Ca P Total 
tannins 

Condensed 
tannins 

Hydro-
lysable 
tannins 

PERAL 
ficus 
benegalensis 

35.00 21.30 10.30 1.90 04.50 62.0 1.28 0.10 2.60 1.40 1.20 

AMAPATTY 
Tremooiienlalis 37.00 12.00 21.40 6.70 09.40 44.5 1.32 0.14 4.20 2.20 2.00 

THANNI 
Terminalia 
be%rira 

30.80 16.40 14.20 4.10 11.40 53.3 2.00 0.61 3.80 1.50 2.30 

SAPOTTA 
Achras zapola 36.80 11.50 23.50 4.60 05.10 55.3 1.20 0.12 1.80 6.30 1.50 

STAR APPLE 
Donella 
roxhurgdi 

34.80 08.80 21.30 3.10 05.00 55.8 1.20 0.42 3.60 0.90 2.10 

SUBABUL 
[eucaeno 
leucocephala 

34.50 23.90 18.40 1.40 10.40 39.9 1.70 0.24 5.50 2.90 2.b0 

JACK 
,4riocarpus 
heterophyllus 

54.50 15.10 18.00 4.00 10.40 52.5 1.40 0.32 4.00 3.40 0.60 

VENGA 
Plerocarpus 
morsupium 

58.30 14.90 2b.30 4.20 10.50 44.1 1.50 0.21 4.70 3.00 1.10 

BANANA 
Musa 
paradiosiaca 

25.90 12.10 23.00 5.80 01.70 51.4 1.20 0.52 3.10 1.60 2.10 

* Average of four samples 

It can be seen fi•om the data on chemical 
composition that the various tree leaves are, in 
general, higher in dry matter, crude protein and 
calcium and lower in crude fibre and 
phosphorus when compared to the common 
grass fodder•s as reported by James et crl. (1977), 
Ranjhan (1980) and 'Thomas et al. (1981). 
Further, the results on the chemical composition 
of subabul, jack, venga and banana leaves reveal 
that the values obtained in the present study ai•e 
in general agreement with those reported by 
other workers in this regard (James et al., 1977; 
Ranjhan, 1980; Kumar, et al. 1987; James and 

Gangadevi, 1991). Minor differences observed 
in the chemical composition are attributable to 
tl~e location, stage of maturity and seasonal 
variations (Cohan et ccl., 1983; Kumai• and 
Vaithiyanathan, 1990; Makkar and Singh, 
1991). 

A perusal of the data on the concentration 
of total tannins, condensed tannins and 
hydroIysable tannins indicates that the tree 
leaves are rather high in total tannin content, 
the concentration ranging from 2.6 to 7.8 per 
cent on dry mattes• basis, the observation in this 
regard being in agreement with those of James 
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et 'al. (1977), Kunjikutty, et ~rl. (190) and 
Thomas et al. (1981). 

Slight variations observed by different 
workers in this regard may be due to the 
location, seasonal differences and the stage of 
maturity of leaves at the time of collection for 
analysis (Dogra et al., 1986; Kumar and 
Vaithiyanathan, 1990; Makkar and Singh, 
1991). The results also reveal that a greater 
proportion of the total tannins in majority of 
the tree leaves studied is in the form of condensed 
tannins. This observation is in keeping with 
those of McLeod (1974), who reported that the 
principal forage tannings are of the condensed 
type. 

Summary 

Fourteen different locally available tree 
leaves, commonly fed to goats were analysed 
for their chemical composition, total tannins, 
condensed and hydrolysable tannins. The 
different tree leaves studied are found to be 
higher in dry matter, crude protein and calcium 
but lower in crude fibre and phosphorus when 
co►npared to the common grass fodders. The 
total tannin content in the different leaves 
ranged from 2.6 to 7.8 per cent on dry matter 
basis with condensed tannins predominating in 
majority of the fodders. 
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LYMPHATICS IN RELATION TO PEYER'S PATCHES Ilv INDIAN BUFFALO 
CALVES (Bubalus brrbalis)~~ 

P.S. Lalitha 

Histology and Histocliemistryunit 
Department of Pathology+ 
Madras Veterinary College 
Madras, Tamil Nadu —India, 600 007 

Ileum of Indian buffaloes was described to 
have both dome projections of lymphoid 
follicles of PP's of submucosa into mucous 
membrane and non-dome areas (Lalitha, 1993). 
Non-dome areas of ilea) mucosa were 
represented by typical villi with associated 
lamina propria where lymphatics commence as 
lacteals (Trautmann and Fiebiger, 1957; 
Dellman, 1981). There is paucity of literature 
on the distribution of lymphatics in tl~e dome 
areas. The distribution of lymphatics in dome 
areas is necessary to understand the transfer of 
self and nonself antigens absorbed through the 
follicle associated epithelium (FAE) of dome 
areas, which serves as part of local immune 
system of gastro intestinal tract. Hence a study 
was done to elucidate the same as the first of its 
kind in Indian Buffaloes. 

Materials and methods 

Ileum fi•om 24 buffalo calves aged upto 
one month were collected in buffered foi•malin 
for• paraffin blocks. 4mm sections were cut and 
stained by haematoxylin and eosin and silver 
orcein staining for reticulin fibres (Humason 
and Lushbaugh, 1960). 

?C J;C 

Two newborn calves were fed with 5°Io 
lithium carmine. Eight hours later they were 
sacrificed and samples of ileum were procured 
and processed by routine method foi• paraffin 
embedding; 6mm sections were cut and stained 
by haematoxylin and eosin. 

Results 

The presence of domes in the mucous 
membrane of ileum, contributed to the 
significant variations in the pattern of 
distribution of lymphatics of mucosa. The 
mucous membrane of ileum consisted of both 
dome, which appeared as a blunt projection of 
lymphatic nodules of peyer's patches, devoid 
of villi and non-dome areas comprising of villi. 
Non-dome areas had typical lacteals forming 
the central core of the villi. The domes were 
associated with submucosa) peyer's patches. The 
lamina pi-opr•ia of domes had dense lymphoid 
tissue and was lined by a specialised layer of 
epithelium called follicle associated Epithelium 
(FAE). In the lamina propria of dome, a net 
work of lymphatic capillaries was present. A 
few lymphatic capillaries were running parallel 
to the surface epithelium closely following the 
indistinct baseme~lt membrane (Fig.). 

Part of "Research Work c~ndertake~a under TANUVAS playa scheme Histology and Histochernistry 

of intestinal ~aaucosa of Indian buffalo i~a relation to firnctio~aal disorders ". 

Part of paper presented in the National Symposium and VIII Annual co~ave~atio~a of hadia~a 

Associatio~a of Veteri~aary Anatomists, Molaruapur, West Bengal, 1993. 

x*~` +Retired 
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~~ 

Fig. Schematic drawing of section of ileum-Villi (V) with lacteals, Dome (D) line by FAE 
(Follicle associated epithelium). Lymphoid tissue of Peyer's Patches (ALN) forming lamina 
propi•ia of D. Lymphatics of Villi (L) dome, I,aminapropria (LP), Submuscosal infiti•ation 
(SLI), intei•follicular lymphoid tissue (ILI) Aggregated lymphoid nodules (ALN), 
perifollicular lymphatics (P) Tunica muscularis (T1VI). 

Lacteals were absent in domes. The 
lymphatic capillaries from lamina propria of 
dome reached submucosa establishing 
communication with PPs, submucosal 
lymphocytic infiltration (SLI) and lymph 
vessels of submucosa and interfollicular 
lymphocytic infiltration (ILI). 

The submucosa of ileum due to the presence 
of PPs in the antimesentric wall and absence of 
PPs at the mesenteric attachment, revealed a 

peculiar ai•i•angement in the distribution of 
lymphatics. 

In the antimesenteric submucosa of ileum 
of buffalo calves, lymphoid tissue presented 
three types of arrangements, (1) a continuous 
sheet of Submucosal Lymphocytic Infiltration 
(SLI), (2) Aggregated Lymphoid Nodules 
(ALN) forming PP, (3) Interfollicular 
Lymphocytic Infiltration (ILI). Due to this 
peculiar arrangement, lymphatics coursing 
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through SLI, PPs and interfollicular zone, were 
observed ~rnd described at appropriate sites. 

Submucosal Lymphocytic Infiltration (SLI) 

A thick zone of SLI formed a continuous 
sheet, subjacent to muscularis mucosae in the 
submucosa. In the dome areas as the lymphoid 
follicles of PPs were in continuation with the 
dome, muscularis mucoua was absent. In the 
absence of rnuscular•is mucosae the SLI merged 
with the PPs wherever• domes were present. 
Thus muscularis mucosae formed demarcation 
between Lymphocytic infiltration of mucous 
membrane and submucosa in non-dome areas. 
SLI reported in this study formed arches with 
the concavity facing towards tunica muscularis. 
The junction of arches, at certain sites, projected 
into the interfollicular zone and were in 
continuation with ILI. Lymphatic capillaries 
were abundant in SLI. The lymphatic vessels 
arising from dome traversed SLI forming a rich 
network of lymph vessels. Frorn tl~e tips of 
arches of SLI, large lymphatic vessels were seen 
extending into the interfollicular• zone, 
communicating with lymphatic capillaries of 
dome, lacteals, SLI and of ALN. 

Peyer's Patches (PP) 

PP were confined to the submucosa ofanti-
mesenter•ic wall. T'he surface of the lymphoid 
follicles of pp was closely invested by lymphatic 
capillaries which can be termed peri-follicular 
lymph capillaries. The parenchyma of pp had 
narrow lymph sinuses, which communicated 
with the perifollicular vessels, with those ofSLI 
and of inter follicular zone. Lymph vessels from 
dome also entered into the follicles. 

InterfollicularLyrnphocytic Infiltration (ILI) 

The interfollicular zone with ILI had 
abundant large lymphatic vessels. Lymph vessels 
arising from SLI, perifollicular• vessels and 

domes communicated with each other• and also 
with large lymphatic vessels in the inter-follicular 

zone. SLI in most of the areas extended deep 
into submucosa forming part of ILI in the 
interfollicular zone. In certain areas the junction 
of arches of SLI dipped between the follicles. 
These vessels formed extensive plexus at the 
base of PPs inner to the tunica muscularis. 

At the mesenteric attachment domes were 
absent as PPs were not present at this site. 
Submucosa was narrow containing blood and 
lymph vessels, the latter• draining the lacteals. 

Tunica muscularis revealed oblique course 
of lymph vessels and tunica serosa revealed a 
rich plexus of lymph vessels along with blood 
vessels. 

The red lithium carmine granules ingested 
were seen adhering to the surface of FAE, within 
the lymph capillaries of dome, in PP, 
perifollicular lymph capillaries and also in the 
blood vessels in the peripheral part of 
submucosa. 

Discussion 

The transport of macromolecules or antigen 
was described to be through the FAE and the 
intercellular space of lamina propria (Kagnoff, 
1987) and same pathway from epithelial cells 
to the vascular system through tl~e underlying 
connective tissue (Copanhaver, 1961) for• 
nutrients. Passage of colostral protein 11as been 
identified to be tl~r•ough epithelial cell~s~ and 
lacteals and PP with dome having all the 
components required to mount an immune 
response (Tizar•d, 1987). The course of 
lymphatic capillaries parallel to the surface of 
dome and their• close association with the 
indistinct basement membrane r•epor•ted in this 
study might be indicative of tr•anspor•t of either-
antigen or• intr•a, epithelial lymphocyte into the 
lamina propria and peyer's patches through these 
lymph capillaries. These might also serve as 
channels for migrating lymphocyte into FAE. 
Apart from transport through intercellular space 
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(Kagnoff; loc-cit) lymph capiliai•ies also might 
play a role in transporting lymphoblasts to dome 
and antigen fi•om FAE to lamina propria. 

Pet'er's patches lack affei•nt in man 
(Thomas and Jewell, 1979; Shorter et al., 1982). 
The presence of carmine granules in FAE in 
the lymphatics of dome and PPs is suggestive 
of the existence of afterents to PPs, as carmine 
granules could have reached the PPs only 
through the afferents in the dome. Some of the 
lymphatic capillaries extending between dome 
and PPs might be efferent also, for homing of 
lymphocytes into the lamina propria after 
systemic circulation (Tomasi et al., 1980). 
Homing of sensitised T&B lymphocytes from 
mesenteric lymphnode and thoracic duct into 
the gut as immune competent effector cells of 
both B and T cell types, as previously suggested 
(Craig and Cebra, 1971; Manuel and Tomkins, 
1986). 

ALN (Chu et al., 1979) had three main 
components germinal centres (of PPs) referred 
to as B-cell region, inter• nodular areas known 
as T cell region and dome areas which may be 
associated with the immuno competent B-cells. 
The SLI and its extension — ILI into the 
interfollicularzorae reported in this study might 
be part of inter nodular areas with T cells region 
(Chu et al., loc city. The presence of a dense 
zone of SLI which is reported in this study 
might be due to heavy antigenic load especially 
in young ruminants. 

Further work on the type of lymphatics in 
close association with lymphocytes indifferent 
sites, enumerated in this study on Indian buffalo 
calves would throw light on the nature and 
ability of local immune response of 
gastrointestinal tract to respond to antigenic 
stimuli and deficiency diseases. 

Summary 

Presence of dome, the extension of 
lymphoid follicles of Pet'er's patches (PP}, in 

the mucous membrane of antimesenteric wall 
of ileum, contributed to the variations in the 
pattern of distribution of lymphatics. Lacteals 
were absent in domes. Lymphatic capillaries 
closely associated with the basement membrane 
of dome epithelium, ran parallel to the surface 
and continued down in the lamina propria, 
forming a rich plexus of lymphatics along with 
the continuation of lacteals from adjacent villi. 
Small vessels emanating from this plexus coursed 
through muscularis mucosae to form a rich 
plexus in the dense submucosal lymphocytic 
infiltration (SLI). submucosal lymphatics 
existed as plexus in the SLI, perifollicular 
lymph capillaries, large lymph vessels in the 
intei•follicular zone and as extensive plexus at 
the base of follicles. In as much as PP were 
absent on the mesenteric side, domes were also 
absent. 
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CLINICAL FINDINGS FOLLOWING XYLAZINE-KETAMINE-QUAIFENESIN 
ANAESTHESIA IN EQL~ ~~ 

Jaisimha Rangaraj, B.N. Ranganath, S.M. Jayadevappa, C.L. Srinivas and A. Krishnas~vamy 

Department of Surgery and Radiology, Veterinary College 
I~ebbal, Bangalore-560 024 

The effect of anaesthesia by administering 
a single drug being not safe, a combination of 
anaesthetics is chosen for good anaesthesia. In 
this experiment a combination of xylazine-
ketamine-guaifenesin were used for induction 
and maintenance. This type of combination is 
necessary as a general anaesthetic where 
anaesthetic machines are not available for 
conducting surgery under field conditions. The 
present study was undertaken to record the 
clinical changes following anaesthesia. 

Materials and methods 

Ten horses weighing 60-200 kgs were 
utilised for the study. 

Irtductiort: Xylazine was administered 
intravenously at the rate of 1.1 mg/kg body 
weight. After the onset of sedation ketamine 
was administered intravenously at 2.2 mg/kg 
body weight. 

Mairttertartce: After the animal attained 
surgical plane, anaesthesia was maintained for• 
one hour with a mixture of xylazine, ketamine 
and guaifenesin at the rate of 0.6 drops/kg/min. 
The mixture comprised of 250 mg xylazine, 500 
mg ketamine and 25 gms guaifenesin in 500 
ml of 5% dextrose and was administered 
intravenously. 

During the experiment, the time for the 
onset of anaesthesia, recovery fi•om anaesthesia, 
clinical parameters viz. temperature, heart t•ate 

and respiratory rate were recorded at 0, 5, 20, 
40, 60 min. during anaesthesia and after the 
termination of anaesthesia at 30 min. and 24h. 
The ocular and pedal reflexes were also assessed 
during the course of anaesthesia. 

Results and discussion 

Onset of sedation was observed in 1.3-2 
min., and it was characterised by lowering of 
head, ataxia and drooping of eyelids. These 
observations were due to the profound 
depression of the CNS by xylazine (Mcashin 
and Gabel, 1975). 

After injecting ketamine, onset of 
anaesthesia was attained in 1.6-2 min. and it 
was characterised by smooth sinking of the 
animal on to the ground. Subsequently the 
animal was positioned to lateral recumbency. 
Similar observations were recorded by Hall and 
Taylor (1981). The palpebral reflexes were 
sluggish, and the eye ball was fixed in the center 
throughout the period of anaesthesia. Pedal 
reflex was absent. The muscle relaxation was 
adequate and this was attributed to the effect of 
guaifenesin (Davis et al., 1970) and xylazine 
(Hall and Clarke, 1991). 

Recovery from anaesthesia was smooth and 
the period varied from 27-38 min. after the 
stoppage of the administration of the mixture. 
The values of mean temperature, respiratory rate 
and heart rate are given in the Table 1. 

'` Part of the M.V.Sc Thesis submitted to the University of Agricultural Science, 
Bangalore — SGO-024, by the first author: 
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Table 1 Mean values of'femperature, Heart rate and Respiratory rate at different time intervals 

Time interval 
(mins.) 

Temperature 
(degree Celsius) 

Heart rate 
(pei• minute) 

Respiratory rate 
(per minute) 

0 37.19 ± 0.02' 46.7 ± 0.53a 21.5 ± O.Sa 

5 37.27 ± 0.03 38.8 ± 0.27b 1 S. l ± 0.35b 

20 37.16 ± 0.07a 41.6 ± 0.51b 15.4 ± 0.34b 

40 37.39 ± O.OGb 42.4 ± 0.27b 15.9 ± 0.43b 

60 37.46 ± 0.03b 43.6 ± 0.49b 15.5 ± 0.17b 

90 37.21 ± 0.03a 43.9 ± O.SOb 15.6 ± 0.27b 

24 hrs. 37.13 ± 0.03 46.4 ± 0.49 18.8 ± 0.33b 

Note: Cells with different superscripts indicate significant difference (P<_0.05) with the base value (0 min.) 

The mean temperature showed a significant 

increase in the 40`'' min. and continued till the 

60`'' min. This increase could be attributed to 

the stress during anaesthesia (Muir et al., 1977). 

Mean respiratory rate and mean heart rate 

significantly dropped after induction. This was 

due to the cardiopulmonary depression effect 

of xylazine (Mc cashin and Gabel, 1975). 

Summary 

The induction of anaesthesia with zylazine-

ketamine combination was smooth and rapid. 

Maintenance with a mixture composed of 

xylazine, ketamine and guaifenesin produced 

good depth of anaesthesia with adequate muscle 

relaxaton. Recovery from anaesthesia was 

uneventful without any side effects. 
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OBSERVATIONS ON THE RESISTANCE OF CALVES TO THE CATTLE TICK, 
Boopliilzzs azzfaulatus FOLLOWING REPEATED INFESTATIONS= 

R. Sreekrishnan' and K. Itajainohanan 

Department of Parasitolog3~ 
College of Veterinary and Animal Sciences, Mannuthy 
Thrissur - 680 b51, Kerala 

Tick infestation in domestic animals is 
responsible for a wide variety of harmful effects 
both directly and indirectly. Boopltilccs 
awu~latus has been reported to be the most 
prevalent cattle tick in Kerala acting as the 
principal vector• for babesiosis (Rajamohanan, 
1982). It is also responsible for• considerable 
damage to hide, apart fi•om causing severe 
anaemia in calves. 

It is now known that hosts develop 
resistance to particular species of ticks following 
sensitization (Willadsen, 1980; 1987). Since 
B. ~uz~tulatus is the predominant cattle tick in 
Kerala and literature on the resistance of cattle 
to this tick is not available, an attempt was made 
to study the effect of host resistance on cet•tain 
biological pai•ametei•s in its life cycle and the 
host cellular reaction at the tick feeding site. 

Materials and methods 

Five cross-bred tick-naive female calves 
aged two months constituted the experimental 
animals. They were housed in tick-free 
individual pens and maintained on routine diet 
of milk, commercial concentrate feed and green 
grass. They were subjected to thorough clinical 
examination and dewormed with albendazole 
(Valbazen — Eskayef) prior to the start of the 
experiment and repeated at monthly intervals. 

The seed ticks were maintained in the 
laboratory for apre-release period of seven days 
to starve. They were then released on the back 
of each calf at the rate of 3600 per calf. Three 
weeks after they became tick-fi•ee and a second 
infestation was given which was repeated a third 
time as before. 1'he calves were totally confined 
to indoors during the period of tick infestation 
without grooming or washing. 

The etlgorged female ticks were collected 
from the body of the hosts as well as from the 
floor of the pen after• 21 days of tick feeding. 
They were counted, weighed individually, 
placed in individual vials and incubated at 318C 
and 85~/o relative humidity. The weight of tl~e 
egg masses laid by individual ticks as well as 
the corresponding number of eggs were 
recorded. A representative sample of 100 eggs 
from individual ticks were placed in separate 
vials and the number of hatched seed ticks were 
counted. The data with regard to these 
parameters were subjected to analysis of 
variance (ANOVA). The data regarding mean 
percentage of hatchability were subjected to 
aresine transformation prior to analysis of 
variance. 

For histopathological studies, pieces of skin 
of about 1 sq.cm. were collected from the site 
of tick-bite on the host during the latter part of 

~` Part of 1VLV.Sc. Thesis sacbmitted Uy the first author to Kerala Agricarltarral U~iiversity 

1. Present address: Depart~lte~Tt of Parasitology, Rajiv Gandhi College of Ueteri~uc~y and A~timal 
Scie~ices, Kttrtunbapet, Po~tdicherry GDS 009 
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engorgement. They were fixed with 10 per cent 
formalin and stained using standard 
1laematoxylin-eosin technique. 

Results 

The number• of engorged female ticks 
obtained fr•orn each calf in first infestation ranged 
from 39 to 141. In the second and third 
infestation these were between 23 to 114 and 4 
to 37, respectively. There was significant 
reduction between the number• of female engorged 
ticks obtained in the first and third exposures 
(P <0.05),whereas this reduction was not 
significant between first and second infestations 
or second and third infestations (Table 1). 

The mean engorged weight of ticks 
obtained in tl~e tl~r•ee infestations ranged between 
119.2 ± 7.27 rng to 161.4 ± 4.OSmg in the first 
infestation. In the second and third infestations 
these values were 74.8 ± 3.51 rng to 149.7 ± 
3.92 mg and 115.0 ± 9.19mg to 150.6 ± 8.39mg 
respectively. The results did not show any 
significant difference between first and second 
exposures, but significant differences were 
observed between the weight of ticks in first 
and second exposure, and those between second 
and third exposure at P < 0.05 (Table 1). 

The mean weight of egg masses laid by the 
engorged female ticks following first infestation 
was in the range of 47.5 ± 2.14mg to 59.6 ± 
3.32mg. During the subsequent infestations, 
the weight recorded were in between 32.6 ± 
2.23mg and 62.0 ± 2.Omg, and between 42.2 ± 
7.67mg and 53.4 ± 6.93rng respectively. There 
was no significant difference between 
infestations with regard to the egg mass weight 
(Table 1). 

The mean egg number recorded were 1194 

± 25.26 to 1710 ± 35.29 in the first,. 1346 ± 

118.73 to 1632 ± 38.92 in the second and 885 
± 86.5 and 1616 ± 118.57 in the third 
infestation. The difference in this case was not 
significant (Table 1). 

The mean values for the percentage 
hatchability were in the range of 67.5 ± 4.70 to 
99.5 ± 3.16 in the first infestation, 83.4 ± 5.33 
to 92.6 ± 3.04 in the second, and 62.0 ± 16.15 
to 91.0 ± 1.77 in the third infestations. These 
values did not differ significantly (Table 1). 

Tick-feeding sites on the skin of calves 
during first exposure revealed a low degree of 
diffuse infiltration with neutrophils and 
eosinophils. Focal degenerative changes were 
observed with progressive necrosis. 
Degenerative changes in hail• follicles, 
hyalinisation and slight fibrous tissue reaction 
were observed in the dermis. In the second 
exposure the reaction was much more 
pronounced. The prominent cells involved were 
lymphocytes and to certain extent macrophages 
and eosinophils. Distinct perivascular 
lymphocytic infiltration and nodular• 
accumulation of lymphocytes and macrophages 
were noticed around the blood vessels. 
Hyperkeratosis and acanihosis were visible with 
slight dermal fibrosis. The lesion in the third 
exposure revealed diffuse infiltration of 
lymphocytes and neutrophils with a 
predominance of the former•. A few eosinophils 
were also present. Moderate degree of dermal 
fibrosis with degenerative changes in hair 
follicles were observed. 

Discussion 

The reduction in tick yield following 
repeated exposures were significant enough to 
show that resistance developed against B. 
a~rnulatus in calves so exposed. This was in 

confirmity with the results obtained by Trager 
(1939), Allen (1973) and Wikel and Allen 
(1976) in respect of Dennacerttor anderso~ti -
Guineapigsystem. Similar results were obtained 
with Boophilus microplres -Cattle system by 
Amin - }3abjee and Riek (1986) and Mir•anpuri 
(1989). 

The engorged weight did not significantly 
differ between. first and third infestations, 



..~ 
r 
U 
C 
.~ 

C 
O 

C 

ao 
►~i 
.j 

O 
.:w 
c~ 

ryi 
V 

...~ 
r..~ 

W 
0 

C,> 

CJ 

G'3 

G3 
n 
w 

.~ 
-a~ 
U 

":7 
O 
L. 

~~/ 
W 

'C 
C 
C3 
bA 
e-+ 
.~ 

v 

L, 
.--c 

C~ 

,Q 

14 Journal of Veterinary and Animal Sciences, 31 (?000) 

Ha
tch

ab
ilit

y (
%

)M
ea

n ±
 SE

 
~ 

o 

~ 
.— 

~ 

1"~ 

to 1~ 

T 

^ O

~O 

^ ~ 

~O 

N ~ 

00 

N ~ O

~: 

O ~ '~ M ~O N O ~ G I O N ~' ^ .~.. 

~ 
._ 

00 N W N ~ 
N 

~ 'd - pi p N 
~ •—
O 

}I 
~ p ~ a ~ ~ ~ ~ +~ ~,rj M ~ W

~ ~ 
O 

~ ~' ~ ~--~ ~ M ~ 
~ 

~ 
6n _y 

C 

Eg
g n

um
be

r M
ea

n ±
 SE

 

F— ~ 

c 

~ 
M W 

O 
~D 
O 

\C 00 ~ O '~V' 
M M M 

r 

~ o +I 
a ~ ~.~, o~ r~ +I ~ ~ c~ ~_~ . c

o ~ 

c 

O ~' 'cf- O ~ ~ M ~ c'~') 
M 

try 

p ^ O ~ N +~ O 
V'+ '' N Q I 

M 

^ 

~ OD 

~ 

c 

'c7' O ~ ~ M M O~ ~.l1 tOn ~O N 

Eg
g m

as
s w

eig
ht 

(m
g)

 
Me

an
 ±

 SE
 

+I ~.-~ +I ~,., +I 
+I 

"O :~ 

c 

~ ~ ~O pp `~ p~ N .̂ p v Vim- ~ 

`cf" 

c 
,~ a ` _ ~ '~' CMV ~ N nj M O ~ ~ OO 

'~; 
~p ~' ~ N m N ~ 00 ~ N ^ trl ~ 

-~ ~ 

~ ^ ~ +I N +I a +I .~- ~ ~ +I ~ ~+ a O M `a M CO M ~ •— N O ~p  N 
tL C 

~ 
N 

~ 
M 

~ 
N 

~ 
N 

~ 
M 

~ 
N 

En
go

rge
d W

eig
ht 

(m
g)

 
Me

an
 ±

 SE
 

o +~ +I +I +~ ~ o ~ -- o o~ oo c^ o~ a~ o~ ~ N o0 
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though there was significant difference between 
the first and second infestations. T11is 
phenomenon could be due to a possible tick-
induced immunosuppl•ession (Wikel and 
Whelan, 1986). 

The mean egg mass weight and egg number 
did not differ significantly between infestations 
and indicated agreement with the observations 
of Brown et al. (1984) and Amin-Babjee and 
Riek (1986}. There was no significant relation 
between acquired resistance of host and 
hatchability of tick eggs as illustrated by the 
insignificant difference between the infestations 
for the percentage hatchability. This was in 
agreement with the observation; oi• I~ujisaki 
(1978) and Anun-Babjee and Rick (I ~.~,,>6}. 

The tissue reaction around the site of tick-
bite revealed the occurrence of definite 
inflammatory reaction, which is progressive 
from an acute neutrophilic reaction to a chronic 
lymphocyctie one with repeated infestations. 
The significant reduction in neutrophilic 
infiltration in latter infestations is suggestive 
of a transformation to chronic tissue reaction. 
Mbemba (1983), Gill and Walker• (1985), Gill 
(1986} and Abdul-Amir and Gray (1987) also 
reported the predominance of mononuclear• cells 
in the latter• stages of tick development and latter• 
infestations. 

Summary 

An attempt was made to study the resistance 
of cross-bred calves to the cattle tick, Boo>>Itiltcs 
a~tctaclatces following repeated infestations with 
respect to cet•tain biological parameters in the 
life cycle of ticks such as the mean number of 
engorged female ticks obtained, engorged 
weight, egg mass weight, egg number• and 
percentage hatchability of eggs, and also the 
cellular reaction around the tick feeding site. 
There was significant reduction in the number 
of engorged ticks and to a lesser extent in 
engorged weight of ticks following repeated 

infestations. The sites of tick-bite revealed a 
progressive inflammatory reaction from an acute 
neutropi~ilic one to a chronic lymphocytic one. 
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In vitro EFFICACY OF AQUEOUS EXTRACTS OF Stylosanthes scabra 
AGAINST IXODID TICKS 

Mohamed Khudrathulla and M.S. Jagannath 
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Hebbal, Bangalore 560 024 

One of the most common arthropod pest 
and vector of animal diseases is ticks. Ticks 
and tick-borne diseases are major inhibitory 
factors on livestock production all over the 
world including tropical countries like India. 
Traditionally, the control of arthropod parasites 
of livestock has depended upon the use of 
chemical pesticides. The control of certain ticks 
using aqueous extract of St)~losa~rthes scabra was 
attempted in this study since its secretions were 
reported to possess acar•icidal property (Sutherest 
et al., 1982). 

Materials and Methods 

A. Cultivation of Stylosarttlies scabra 

Seeds of Sr)~losa~rtlres scabra were sown 
and grown in 20 cm (top) diameter• pots. 1.5 g 
of urea and 0.7 g of superphosphate were added 
at the time of sowing and thereafter every 4 
months and the pots were watered daily. The 
plants thus grown were utilised in the present 
experiments. Six and seven months old plants 
of S. scabra were selected for i~r vitro trials, 
since they showed highest acaricidal property 
(Khudrathulla and Jagannath, 1998). 

I3. Collection and maintenance of different 
stages of ticks 

Engorged female ticks of Boophilus 
microplus, Hemaphysalis i~itermedia and 
Rliipicephalres sa~igui~aeus were collected from 
naturally infested cattle, sheep and dogs 
respectively. The specific identification of ticks 
were based on the keys adopted by Arthur 
(1960) for BoopJril us, Trapido et al. (1964) for 

Haemaphysalis and Sharif (1928) for 
Rlripicephalus species. Individual ticks were 
placed in different petr-i dishes for egg laying. 
Eggs laid were transferred to glass tubes tied 
with muslin cloth and rubber band and kept for 
hatching. Larvae and nymphs raised on rabbits 
by the ear• bag method were preserved in a 
desiccator containing saturated potassium 
chloride solution at room temperature of 25°C 
and relative humidity of 80%. 

Aqueous extraction of Stylosar+itltes scabra 
leaves 

Aqueous extraction of leaves of different 
concentrations was prepared by triturating 0.5, 
1.0, 1.5, 2, 3, 4, 5 and 6g of fresh leaves 
separately with 100 ml of distilled water. The 
extract was then sieved to remove fibrous 
material. The different concentrations of the 
filtrate thus obtained was stored separately for 
later use. 

I~t vitro trials were conducted by tea bag 
method (Gladney et al., 1972). Teabags 
containing known number of larvae/nymphs 
were dipped in different concentrations for four 
minutes. Their• mortality were recorded after 
24 hours of the trial. The control group was 
dipped in distilled water. 

Results 

The percentage mortality of larval ticks is 
presented in Table 1 and 2. 

Significant differences (P d" 0.01) were 
seen in the mortality of B. nricroplus larvae in 
aqueous extract when exposed to different 
concentrations (Anova Table 1). 
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Anova Table 1 Efficacy of aqueous extract of S. scabs plant against larval and nymphal stages 

Source df MSS F 

Larvae Nymphs Larvae Nymphs 

B. microplres 

Extract concentration 7 199.78 255.06 57.24"` 57.71 ~"` 

Age of the plant 1 3.66 0.57 0.88 NS 0.13 NS 

Error 7 3.49 4.42 

H. internaedia 

Extract concentration 7 119.13 69.57 11.28"` 23.50~`~ 

Age of the plant 1 10.57 72.26 1.00 NS 24.41~'~ 

Error 7 10.56 2.96 

R. sang►ci►ieus 

Extract concentration 7 981.13 303.56 47.88~"~` 133.14°'~ 

Age of tl~e plant 1 68.07 45.57 3.32 NS 19.99~"~ 

Error 7 20.49 2.28 

'~~` (P £ 0.01) NS - Not significant 

A cent pet• cent mortality of larvae was observed in 3.0 per cent concentration and above followed 
by 99.50 ± 0.50 per cent in 2.0 pet• cent (Table 1) 

Table 1 Percentage mean larval mortality of aqueous extract of S. scab►•a leaves 

Extract concentration 
(per cent) 

B. nricrohlus 
Mean ± S.E. 

H. i►ztermedia 
Mean ± S.E. 

R. sa►tguinet~s 
Mean ± S.E. 

0.5 73.50 ± 1.50 34.00a ± 5.00 41.SOa ± 1.50 

1.0 84.00b ± 3.00 39.001b ± 2.00 48.50~'b ± 4.50 

1.5 91.50` ± 1.50 47.00` ± 2.00 53.00~b ± 6.00 

2.0 99.504 ± 0.50 54.00` ± 1.00 60.00` ± 3.00 

3.0 100.G04 ± 0.00 49.50` ± 1.50 75.00c4 ± 3.00 

4.0 100.004 ± 0.00 49.00` ± 1.00 85.004c ± 3.00 

5.0 100.004 ± 0.00 54.00` ± 1.00 95.50 f̀ ± 4.50 

6.0 100.004 ± 0.00 56.00` ± 2.00 100.00 ± 0.00 
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whereas lowest mortality (73.50 ± 1.50) was 
observed in 0.5 per cent. 

The mortality of larvae of H. i~~termedia 
was 56.00 ± 2.00 per• cent in 6.0 per cent 
followed by 54.00 ± 1.00 in 5.0 per cent 
(Table 1). The lowest (34.00 ± 5.00) mortality 
was observed in 0.5 per cent concentration. 
Significant differences were not seen in the 
mortality of larvae when different age plant 
extracts were tested (Anova Table 1). 

A cent per cent mortality of larvae of R. 
sangceineacs was observed at 6.0 per cent 
followed by 95.50 ± 4.50 in 5.0 per cent (Table 
1). The lowest (41.50 ± 1.50) was observed in 
0.5 per cent. The effect of age of plant on larval 
mortality of the 3 species of ticks was not 
significantly different. 

A mortality of 41.00 ± 2.00 was observed 
in 6.0 per cent followed by 41.00 ± 1.00 in 5.0 
in nymphs of B. microplats (Table 2). 

Table 2 Percentage mean nymphal mortality of aqueous extract of S. scabs leaves 

Extract concentration 
(per cent) 

B. microplus 
Mean ± S.E. 

H. iitter»rediu 
Mean ± S.E. 

R. san.gceineus 
Mean ± S.E. 

0.5 10.00 ± 2.00 12.50 ± 0.50 18.00' ± 2.00 

1.0 15.SO~b ± 1.50 17.00av ± 2.00 21.SO~v ± 2.50 

1.5 20.SOb` ± 0.50 16.SOab ± 2.50 27.00b ± 2.00 

2.0 22.00` ± 1.00 18.SO~b ± 3.50 27.00b ± 3.00 

3.0 26.00`d ± 1.00 21.SOb`~ ± 1.50 30.00b ± 1.50 

4.0 31.SOd ± 1.50 25.50`~e ± 2.50 39.50 ± 0.50 

5.0 41.00` ± 1.00 27.00~e ± 2.50 45.50 ± 1.00 

6.0 41.00e ± 2.00 29.50` ± 2.50 54.00 ± 2.00 

Means bearing any orte co»rnto~i superscript in colunt~r do tot differ with each other 

The lowest (10.00 ± 2.00) mortality was 
observed at 0.5 per cent. A high mortality of 
nymphs of H. i~atermedia (29.50 ± 2.50) was 
observed in 6.0 per cent followed by 27.00 ± 
3.00 in 5.0 per cent (Table 2) and the lowest 

(12.50 ± 0.50) in 0.5 per cent. A mortality of 

23.13 ± 2.31 was observed in tl~e extract of 

leaves of 6`'' month old plants and 18.88 ± 1.88 

in 7`'' montf~ old plants (Table 3). 

Table 3 Percentage mean nymphal mortality in aqueous extract of S. scabs leaves 

Age of the plant (month) H. i~tterntedia Mean ± S.E. R. sa~rguifteus mean ± S.E. 

6 23.13a ±2.31 31.31±4.52 

7 18.88b ± 1.88 34.SOb ± 4.20 

Means bearing any one common superscript in column do not differ with each other 
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Mortality of 54.00 ± 2.00 was observed in 
6.0 per cent followed by 45.50 ± 1.00 in 5.0 
per cent in nymphal stages of R. sa~tguirteus 
(Table 2) and lowest (18.00 ± 2.00) in 0.5 per 
cent concentration. The mortality of 31.13 ± 
4.52 per cent was observed when extract of 
leaves of 6 month old plant was used and 34.50 
± 4.20 in the 7`'' month plant extract (Table 3). 

Discussion 

There are vario~.~s methods of controlling 
ticks as reviewed by Wharton and Norris (1980), 
Sutherst (1983), and Young et al. (1988). The 
control measures included methodologies 
ranging from brief repellency to more 
permanent control. Traditionally, the control 
of ticks has depended upon the use of chemical 
acaricides. Widespread use of acaricides for tick 
control has its own problems such as the 
development of resistance. In addition the 
presence of chemical residues in animal products 
and its effect on environment, warrants greater 
care and therefore, their usage should be 
minimized. 

Stylosanthes scabra which is used as grass/ 
legume mixture in cattle feed and it has an 
acaricidal property. S. sccabra produces a sticky 
secretion which immediately immobilizes the 
larvae of ticks and are poisoned within 24 hours 
by an unidentified vapour from the secretion 
(Sutherst et al., 1982). The secretion appears 
to have the potential to substantially reduce the 
populations of all species of ticks because of 
the acaricidal property and therefore, in this 
study the effect of its aqueous extract was 
studied. 

Varying degrees of mortality of larval stages 
of Boophillus microplus, B. decolorattcs, 
Rhipicepltalus appendictclatus and Antblyontnta 
va,-iegatum on exposure to plants of S. scabra 
had been reported (Sutherst et al. 1982, 1988; 
Zimmerman et al., 1984; Wilson and Sutherest, 
1986; Wilson et al., 1989). Similar results on 

mortality of B. microplus, R. sa~zguineus and 
Hae~rtapltysalis intermedia were reported 
(Khudrathulla and Jagannath., 1998). 

In the present study aqueous extracts of S. 
scabra leaves has been tried on larval and 
nymphal stages of B. frticroplus, H. irttermedia 
and R. sa~tgtc~tetcs (Table 8) on 6`'' and 7`'' month 
old plants, since they showed high acaricidal 
property and no published reports are available 
on these aspects. 

In aqueous extract hundred per cent 
mortality of B. »ticroplus larvae was observed 
at 3.0 per cent and above and same in R. 
sanguineus at 6.0 per cent. Maximum mortality 
of 56.00 ± 2.00 was seen in H. interf~tedia larval 
stages at 6.0 per cent concentration. In nymph 
the highest mortality of 41.00 ± 2.00, 29.50 ± 
2.50 and 54.00 ± 2.00 was seen at 6.0 per cent 
in B. micropus, H. intermedia and R. 
sa~tgtci~teus respectively. Significant nymphal 
mortality was noticed at various age of the plant 
23.13 ± 2.31 per cent mortality was observed 
in six month plant extract and 18.88 ± 1.88 in 
seven month in H. intermedia. In R. sanguinets 
31.13 ± 4.52 was seen in six month plant extract 
and 34.50 ± 4.20 in seven month plant extract. 

Summary 

In vitro acaricidal efficacy of aqueous 
extracts of 6 and 7 month old plants of 
Stylosa~ttltes scabra against larval and nymphal 
stages of Boophiltcs microplus, Haentapliysalis 
irttermedia and Rltipicephalus sanguineus was 
assessed. 

Significant variationn (P d" 0.01) on the 
mortality of larvae and nymphs in various 
concentrations of aqueous extract was observed. 
One hundred percent mortality of B. microplus 
larvae was noticed in 3.0 per cent and above, 
whereas 6.0 per cent in R. sartguiraeus. 
However, highest percentage mortality of 56 ± 
2 was observed in H. iftter~rtedia at 6 per cent 
concentration. 
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Highest percentage of nymphal mortality 
was noticed in 6 per cent concentration viz., 54 
± 2 in R. sanguirteus, 41 ± 2 in B. rnicr-opltts 
and 29.5 ± 2.5 in H. i~ttertnedia. Mortality of 
nymphal stages of H. i~tterntedia and R. 
sa~tgui~teus differed significantly (P d" 0.01) 
in extracts of 6 and 7''' month plants. 
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HAEMATOLOGY OF ANAEMIC DOGS UNDER THE INFLUENCE OF 
ANTIANAEMIC DRUGS 

V.S. Gomathy and Mohamed Nayeem 
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Anaemia in dogs may be due to several 
causes. Usually animals infested with ecto and 
endo parasites become anaemic due to loss of 
blood or it may be due to malnutrition or any 
systemic disease. However, certain cases of 
anaemia remain refractory to treatment as 
~•epoi-ted by Tacker et al. (1969) who found that 
in Basenji dogs aged between 3 to 7 months, 
showed progressive anaemia even after• treating 
with haematinics and tonics for more than one 
month. 

Enzymes like Glucose-6—Phosphate 
de}lydrogenase (G6PD), Pyruvate kinuse (PK) 
and Glutathione (GSH) play important role in 
maintaining supply of energy and cell 
membrance integrity and protect haemoglobin 
from irreversible damage. Screening of enzyme 
deficient animal is therefore of paramount 
importance in maintaining propel• health of pet 
dogs. Hence this work was undertaken to 
identify dogs with Pel•sistant anaemia and to 
estimate haemogram and enzyme level of blood 
in city dogs reared as pets. 

Materials and Methods 

Twenty six dogs (14 male and 12 female 
aged between 3 months to 3 years belonging to 
Alsatian, Dobei•mann and Pomerenian breeds) 
were identified with the condition of persistant 
anaemia having a haemoglobin value less than 
6 g/dl and free from ecto, endo parasites and 
all systemic diseases. From these dogs blood 
samples were collected (5 ml fi•om each animal) 

in sterilised vials containing heparin (5000 IU/ 

ml) by venupuncturing the saphenous vein. 

Then the dogs were subjected to antianaemic 

treatment with Belamyl 0.5 ml and Vibelan 3 

ml daily for one month. During this period 

four blood collections were made at weekly 

intervals. Based on the after treatment values 

of haemogram and enzymes, 15 anaemic dogs 

were grouped into responding to treatment or 

group A-I and remaining 11 anaemic dogs in 

the not responding to treatment or group A-II. 

All the samples were subjected to estimation of 

packed cell volume (PCV) by Wintrobe's micro 

haematoci•it method, Haemoglobin (Hb) by 

Sahli's acid haematin method, Red blood cells 

(RBC) using Hayem's dilution fluid and 

Reticulocyte count (RC) as per• the standard 

methods described by Schalm et al. (1975). 

The enzymes Glucose-6-Phosphate 

dehydi•ogenase (G6PD) and Pyruvate Kinase 

(PK) were estimated as described by Motulsky 

and Yoshida (1966) and Tanaka (1962) 

respectively, using red blood cells. The 

Glutathione (GSH) was estimated by using 

whole blood as described by Beutler et al. 

(1963). The values were statistically analysed 

as per the methods described by Snedecor and 

Cochran (1968) and presented in Table 1. 

* Part of PhD thesis sccbmitted by the senior acsthor to TANUUAS 
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Table 1 Haematological parameters of normal and anaemic dogs before and after treatment 

Blood parameters Normal dogs 
(10 Nos.) 

Anaemic dogs 
before treatment 

(26 nos.) 

Anaemic dogs 
after treatment 

(26 nos.) 

Anaemic dogs 
respond to 

treatment - AI 
(15 nos.) 

Anaemic dogs 
not respond to 

treatment -All 
(11 nos.) 

PCV (per cent) 43.82 ± 3.72 16.12 ± 2.08 31.22 ± 1.64 26.88 ± 2.56 15.84 ± 1.62 

Hb (g/dl) 12.b8 ± 1.71 4.08 ± 1.27 8.48 ± 1.12 9.92 ± 1.84 3.26 ± 0.74 

RBC (106/cu mm) 5.82 ± 0.92 1.61 ± 0.81 3.24 ± 0.92 3.66 ± 0.16 1.58 ± 0.12 

RC (per cent) 8.12 ± 2.52 3.72 ± 0.78 14.42 ± O.b8 

G6PD (IU/gHb) 13.04 ± 3.62 12.42 ± 3.14 16.12 ± 2.10 18.94 ± 1.72** 5.46 ± 1.08 

PK (IU/gHb) 4.4b ± 1.32 6.18 ± 1.88 5.96 ± 1.04 4.76 ± 1.12 8.72 ± 2.48 

GSH (mg/100 ml 
of RBC) 67.42 ± 12.42 180.94 ± 17.28 92.78 ± 8.32 110.52 ± 5.84** 247.56 ± 28.56** 

**Highly significant 

Results and Discussion 

The haemogram value for dogs of group 
A 1 were PCV 26.88±2.56 per cent, Hb 
9.92±1.84 g/dl and RBC 3.66±0.76 x 105/Cu 
mm and for A-II the values wet•e PCV 
15.84±1.62 per cent, Hb 3.26±0.74 g/dl and 
RBC count 1.58±0.72 x 105/Cu/mm. Similar 
observation of low haemogram values were 
reported by Tacker et al. (1969), Prasse et al. 
(1975) and But•man et al. (1982) in anaemic 
Basenji dogs. 

The G6PD activity recorded in group A-I 
and A-II anaemic dogs were 18.94±1.72 IU/ 
gHb and 5.46±1.08 IU/gHb respectively and the 
difference was highly significant (P<0.01). 
When compared between these two values, the 
group A-I showed increased G6PD activity, 
which could be on account of release of 
reticulocytes into circulation which are the cells 
possessing increased G6PD activity as reported 
by Tacker et al. (1969). Similar opinion was 
offered by Searcy et al. (1979) that the 

erythrocytic glycolytic enzymes displayed 
increased activity in anaemic Basenji dogs when 
compared to normal Basenji dogs. But the 
G6PD activity recorded for Group A-II was low 
and the haemogram values were also low. 
Similar low G6PD value of 6.53 IU/gHb was 
estimated in three Basenji dogs having 
progressive unresponsive anaemia reported by 
Tacker et al. (1969). In the present study the 
anaemia group A-II may be considered as G6PD 
deficient category. 

The PK value estimated for A-I and A-II 
anaemic dogs were 4.76±1.12 and 8.72±2.48 
IU/gHb respectively and the difference were 
highly significant (P<0.01). The increased PK 
activity in gt•oup A-II may be for the 
maintenance of integrity of the red cell which 
prevent the Hb becoming methaemoglobin 
because the functional integrity of the red cells 
was affected by the reduced G6PD activity 
already recorded. 

The mean glutathione (GSH) value 
estimated in anaemic dogs of group A-I and 
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group A-II were 110.52±5.84 and 247.56±28.56 
mg/100 ml of RBC respectively. The difference 
was highly significant (P<0.01). These values 
are higher than the normal value of 67.42±12.42 
mg/100 ml of RBC recorded in normal healthy 
dogs. Similar increase in GSH activity ranging 
from 85 to 340 mg/100 ml of RBC was recorded 
by Maede (1977) in dogs with acute haemolytic 
anaemia. This increased GSH concentration was 
in response to reduced haemoglobin content in 
anaemic animals, in which each haemoglobin 
molecule gets more fi•equently oxygenated and 
deoxygenated as described by Gohil et nl. 
(1988). 

Summary 

It was found that the anaemic dogs group 
AI which responded to treatment showed 
response with the release of reticulocytes into 
the circulation, but anaemias of longer duration 
showed increase in enythrocyte enzyme activity 
especially G6pD and GSH followed by PK. 
This showed that the enzymes are interrelated 
in keeping the haemoglobin in the functional 
state. Whereas in the nonresponding anaemic 
group All G6PD enzyme deficiency was 
identified and the PK and GSH activities 
increased twice as that of responding group 
which may be a compensatory mechanism. 
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SUBSTITUTION OF BUTTERMILK POWDER IN ICE CREAM` 
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Ice cream and other frozen dairy products 
are very popular throughout the world. Out of 
68 million tonnes annual production of milk in 
India, nearly 1°I~ is being utilized for the 
manufacture of ice cream. Ice cream is generally 
prepared by using milk and milk ingredients, 
resulting in increase of production cost. 
Replacing the costly dairy ingredients with that 
of less costly ingredients will be of great help 
to the ice cream makers to boost up the sales. 
In India, 200 million kilograms of butter• milk 
powder is being produced and this can be a 
valuable substitute for• replacing milk solids not 
fat (MSNF) in ice cream. An attempt was made 
to prepare ice cream by substituting BMP at 
different level and comparing with regular• ice 
cream for their acceptance. 

Materials and Methods 

Milk and cream was obtained from the 
University dairy plant. Skim milk powder 
testing 5% moisture and 95r10 solubility was 
purchased locally. Sodium alginate was used 
as stabilizer•. Comrner•cially available good 
quality cane sugar• were used. 

The guideline prescribed in IS 5839 (1970) 
and flow chart given by Sukumar De (1980) 
was followed in the preparation of regular ice 
cream and experimental ice cream as given 
hereunder. 

MBo - taken as control ice cream 

MBA - With 25~Ie of substitution of butter 
milk powder 

MB2 - With 50% of substitution of butter 
milk powder 

MBA - With 75°Io of substitution of butter 
milk powder 

MBA - With 100cIo of substitution of butter 
milk powder 

Titratable acidity was estimated as per ISI 
Procedure IS 1479 (1960). Specific gravity and 
percentage of overrun were calculated by 
formula given by Sommer (1951). Melt down 
time (min.) of ice cream was estimated by taking 
100 gm of ice cream, placing it on glass piece 
rested on a funnel, and allowing it to completely 
melt. Viscosity of mix was estimated by the 
formula recommended by Plummer (1979). 

Organoleptic quality of the different 
categories of ice cream was assessed by a panel 
of five judges using the score card adopted by 
ADSA. 

The experimental data were subjected to 
statistical analysis as per• Snedecor• and Cochran 
(1967). 

Results and Discussion 

From the data presented in the Table 1, 

• Part of M. V.Sc. thesis sirhnzitted b~~ the first airtlror to Tamil Nadu Ueter-i»ary and Ani~rral Scie~rces 
Universih~, Chen~uci GOD 007 
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Table 1 Physico-chemical properties of ice cream 

Type of 
Mix 

Titratable Specific Viscosity Melt down Over r•un Organo-
leptic score 

MBO 0.18 ± 1.1044 ± 42.77 ± 43.83 ± 27 ± 96.6 
(Control 0.003 0.003 0.021 0.477 0.518 

MB 1 0.18 ± 1.1045 ± 43.238 ± 43.3 ± 31.5 ± 90.6 
(25%) 0.002 0.003 0.075 0.494 0.681 

MB2 0.18 ± 1.1045 ± 43.53 ± 43.1 ± 38.1 ± 87.4 
(50°l0) 0.002 0.0035 0.043 0.401 0.705 

MB3 0.19 ± 1.1046 ± 43.66 ± 43.8 ± 38.6 ± 80.1 
(75°Io) 0.003 0.0025 0.033 0.477 0.501 

MB4 0.19 ± 1.1048 ± 43.86 ± 43.3 ± 44.6 ± 80.0 
(100%) 0.002 0.0036 0.033 0.494 0.762 

F Value 0.9375NS 2.32``s 22.92Y" 1.376"S 112'`x` 

Mean value with similar• superscripts do not differ• significantly (P <_ 0.01) 

NS -Not significant 

the titratable acidity, expressed as lactic acid, 
of the ice cream mix with increasing level of 
butter milk solids ranged from 0.18 ± 0.02 to 
0.19 ± 0.02. This indicate that change in level 
of substitution of milk solids by butter milk 
solids had no influence on titratable acidity. 
This is because of use of fresh butter• milk solids. 
These findings are in accordance with the 
observation of Arbuekle (1972). 

It was also noted that mean specific gravity 
of different categories of ice cream mix ranged 
fi•om 1.1045 ± 0.003 to 1.1048 ± 0.0036 and 
substitution of butter milk powder was not 
significantly different from each other. These 
results are in agreement with the observation 
of Hanumantha Rao (1986). 

Results indicated that replacing milk solids 
not fat with butter milk powder caused a slight 
but insignificant increase in the mix viscosity. 
The viscosity values of ice cream mixes 

containing different levels of butter milk 
powder ranged from 43.28 ± 0.075 to 43.86 ± 
0.033. 

It was also observed that over run increased 
proportionally to increase of the replacement 
of milk solids not fat by butter milk powder•. 
The over run of ice cream ranged from 31.5 ± 
0.681 to 44.6 ± 0.762. This may be due to 
increase in amount of incorporated air. Butter 
milk solids had a beneficial effect on the 
whipping ability of the mix presumably due to 
their content of phospholipids. These results 
are in agreement with Vadickova and Forman 
(1984) and Hanumantha Rao (1986). 

The mean melt down values of different 
categories of ice cream ranged from 43.3 ± 
0.404 to 43.3 ± 434. On analysis of variance, 
the level of substitution of butter milk powder• 
had •ao significant effect on the melt down of 
tl~e ice cream samples (Hanumantha Rao, 1986). 
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The increase in butter milk solid contents 
of ice cream mixes resulted in slight decrease 
in the score of flavour of resulting ice cream 
but the score for body and texture increased to 
some extent. The mean value of organoleptic 
assessment score of different categories of ice 
creams ranged from 80 to 90.6. Observations 
on organoleptic score of ice cream with 
replacement of 25% of buttes- milk powder for 
MSNF was rated to have identical organoleptic 
qualities with that of control ice creams. 

Summary 

Tl~e effect of butter milk powders on some 
preparations of the resultant ice creams was 
studied. 

Titratable acidity and specific gravity of 
ice cream mixes containing butter milk solids 
were almost same as the control. Viscosity values 
of ice cream mix were significantly affected 
when butter milk powder was used. Over run 
as well as body and texture of tine resulting ice 
cream could be improved through the use of 
butter milk solids. Melting resistance of ice 
cream containing butter milk solids was nearly 
the same as the control. 

It is suggested that ice cream with partial 
replacement of 25% butter milk powder foi-
MSNF could be rated as identical organoleptic 
quality with that of control ice cream. 
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HISTOMORPHOLOGY OF THE THYROID GLAND IN THE DOMESTIC 
FOWL (Gallus domesticrrs) ~= 

K. Balasundaram and M. IVlookkappan 

Department of Anatomy 
Veterinary College and Research Institute, Namakkal 

Thyroid is an unique endocrine gland, 
having a widely separated pair of thyroid lobes 
on each side of the trachea at the level of the 
clavicle in birds. The literatua•e regarding the 
histomorphology of the thyroid gland in the 
domestic fowl is scanty, which prompted to take 
up this study. This study forms a basis for 
correlating the possible functions of the thyroid 
gland in relation to growth, production of layer 
and broiler chicken and the diagnosis of 
deficiency syndrome. 

11~Iaterials and Methods 

Thyroid glands were collected from six 
male al~d six feil~ale layer chick at day old, 4`'' 
week and 8`'` week, growers at 12°i week, 16`'' 
week and 20`'' week and layers at 28`'' week, 40''' 
week and 72"~ week old fi•om a local poultry 
farm at Namakkal Thyroid glands were also 
collected fi•om six male and six female broiler 
chicken at 2"d week, 4`'' week and 8''' week from 
a local poultry i~arm at Namakkal. 

The materials were fixed in different 
fixatives, processed and sections of 5-6mm 
thickness were cut and used for different 
staining techniques. The following staining 
techniques were used for this study. 

1. El~i•lich's haematoxilin and eosin staining 
method 

2. Silver, Orcein and aniline blue staining 
method 

3. Masson's trichrome staining method 

4. Van Gieson's method 

5. Verhoeff's staining method 

6. Masked metachromasia method 

7. Singh's modification of the Masson-
Hamperl argentaf~fin technique 

Results and Discussion 

The thyroid glands were encapsulated by a 
capsule which consisted of well developed 
collagen fibres, reticular fibres and very few 
elastic fibres. It was frequently thickened in 
areas where small arteries, veins and nerves 
were present on the surface of the gland as 
r•epoi•ted by I-Iodges (1974). The capsule was 
made up of three layers. The external layer 
was a mesot}lelial layer• lined with simple 
squamous epithelium, the middle layer was rich 
in fat cells, blood vessels and nerves and the 
inner layer was closely adherent to tl~e gland. 
Yaswant Singh and Bharadwaj (1982) i•epoi•ted 
the same three layers as outer "Capsule serosa", 
middle "Capsule adiposa" and the innermost 
"Capsule fibrosa" in the White Leghorn chicken. 

The reticular fibres were more in younger 
aae groups than in older and were replaced by 
collagen fibres with aging. Hence in older age 
groups the collagen fibres predominated at the 
expense of reticular fibres. The increased 
production of thicker collagen fibrils masked 

"Part of the Ph.D thesis srrl»>titted by the first author to Tamil Nadic Veteri~uuy and Animal 
Scie~tces U~iive~sit)~, Clrennai 7 
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the relatively smaller and static number of thin 
reticular fibres formed at an early age, thereby 
giving an appearance of abundant and increased 
amount of collagen fibres. The capsule which 
was thickened at the posterior pole of the gland 
might be due to its contact with the parathyroid 
gland. The capsule was thinner• in the female 
birds than in the male birds as observed by 
Yasawant Singh and Bharadwaj (198?}. The 
trabeculae radiating from the capsule were 
dividing the gland into incomplete lobules as 
r•epor•ted by Fitzer•ald (1969) in cotur•nix quail. 
The capillaries and nerve fibres in the stroma 
surrounded each and every one of the follicles 
in a basket like manner. It might be a provision 
for easy emptying of the follicular secretion into 
the blood stream. A distinct basement membrane 
was lacking in all the age groups as reported by 
Fitzer•ald (1969) in eotur•nix quail. Tl~e 
interfollicular eonnectivetissue was scanty. Isler 
et al. (1968) described it as an incomplete 
wrapping of follicles by connective tissue in rat, 
rabbit, guinea pig, hamster and dog. 

The micrometric studies revealed that there 
was a general trend towards the increase in the 
follicle size with age and follicles of older age 
groups were distended and irregular. This is in 
agreement with the observations made by 
Mathur• (1971) in the thyroids ol~ mammals. It 
has been postulated that the variations in the 
size and shape of the follicle depend upon 
various factors like species, age, sex, diet, 
clirz~ate, season and hypothalamo-hyophyseal 
system. Besides the diversity in the type of the 
epithelium as well as the shape and size of the 
follicles observed in the present study might also 
be related to the functional activities of the 
thyroid follicles. The change in the follicular 
epithelium due to aging may be attributed to 
two factors. Firstly, the mechanical pressure 
causes the distension of follicles and secondly, 
the altered density of basement membrane and 
increased collagen fibres which may act as a 
barrier in the way of exchange between the 
plasma and epithelium. These factors are in 
addition to those generally assigned to 

histomorphological changes, the thyroid 
follicles undergo, under different physiological 
status. Thus there was a gradual and steady 
accumulation of unutilised colloid within the 
follicles and the follicular epithelium underwent 
forementioned changes with age. 

Pantie (1974) had described five types of 
follicular epithelial cells in the thyroid gland 
of mammals. Those are follicular (including 
par•al'ollicular) cells, colloid, ciliated AR and U 
cells. Out of these five types of cells, the two 
main glandular cells producing biologically 
active hormones, viz., thyroxin (follicular cells) 
and thyrocalcitonin (parafollicular cells) were 
observed in tl~e present study (Fig.). 

_..v.u.~.u;~ 
Fig. Photomicrograph showing the active 

thyroid follicle in the thyroid gland of a 
6 week old male broiler chicken. 

F- Follicular• cells, PF -parafollicular cells 

Small and medium sized follicles 
dominated the larger ones which is in accordance 
with the findings of Yaswant Singh and 
Bharadwaj (1982). The cytoplasmic granules 
observed in the supranuclear zones of follicular 
cells resembled the per•ipher•al colloid in staining 
behavior. Derobertis (1974) reported the 
intracellular colloid in the folllicular• cells of 
the thyroid gland in rat. Ingbar and Woeber 
(1968) described the secretion and resorption 
of thyroid hormones in man at or near apical 
surface of the follicular cells. Williams (1944} 
reported that the follicular cells secrete the 
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hormones towards the lumen of the follicle in 
rat and mice. Nadler et al. (1964) found that in 
human being the thyroglobulin is synthesized 
within the thyroid from its precursors and move 
progressively towards the apex, to be discharged 
into the follicular lumen. Among the follicular 
cells, occasionally large spongy unstained cells 
were noticed. Hoyt et al. (1973) considered 
such cells in pigeon thyroid as the poorly fixed 
epithelial cells. The thyroid follicles were flat 
in the central zone and spherical in the peripheral 
zone of the thyroid gland. This indicates that 
the functional heterogenicity of the thyroid 
follicles in the thyroid gland. 

The diameter of the thyroid follicles in the 
right and left thyroid was almost constant both 
in layer and broiler chicken. This suggested 
that the thyroids were equally functional in all 
the age groups. The height of the epithelium 
reflects its stage of activity. In aged birds, the 
height of the follicular• epithelium was low which 
might be due to poor activity of the thyroid 
gland. 

The thyroid follicles were filled with a 
homogenous colloidal mass. In the follicles 
which were lined with simple cuboidal or low 
columnar epithelium the colloid was 
predominantly basophilic, while those follicles 
lined by simple squamous epithelium had 
acidophilic colloid. Stein (1940) reported that 
the freshly secreted colloid in human thyroid 
assumed a blue colour and later, on aging it 
became pink. Beresford (1983) recorded that 
the thyroid colloid was acidophilic when dense 
and basophilic when dilute. The present study 
also confirms the earlier findings. 

The quantity of the colloid varied according 
to the activity of the thyroid gland. In the 
inactive follicles it was mo~•e and thick due to 
accumulation of large amount of colloid without 
being utilised, whereas inactive follicles it was 
lesser and thinner due to regular production and 
consumption. The solid form of the colloid 

observed in the older age groups might probably 
be due to prolonged stasis of colloid in the 
follicle. The colloid was supposed to be 
amphoteric because it exhibited different colour 
reactions by different staining procedures. 
Physiological significance ascribed to this 
multiple staining reaction appeared to be due 
to difference in the concentration of protein that 
depended upon the direction and rate of 
penetration of fixatives into the tissue. 

The parafollicular cells were large with 
spherical nucleus and faintly stained cytoplasm. 
They were found singly or in small clumps 
along the follicular cells and also in the 
interfolliculai•spaee which is in accordance with 
the findings of Yaswant Singh and Bharadwaj 
(1982) in White Leghorn chicken and Roy et 
al. (1983) in mammals. In Masson Hamperl's 
silver• stain, it showed argyrophilia. Roy et al. 
(1983) recorded that the parafollicular cells 
exhibited argyrophilia when stained by De 
Fano's and Devenport's technique. The 
parafollicular cells showed metachromatic 
property by masked metachromasia stain as 
recorded by Petko et al. (1976) in rats. In aged 
birds, the parafollicular cells were having 
eosinophilic cytplasm due to the staining of 
granules. 

The lightly stained eosinophilic cells, often 
observed in the intercellular space as cluster of 
large sized cells could be considered as the 
parafollicular cells with different functions. 
Hoyt et al. (1973) reported similar 
parafollicular cells in pigeon also. The cluster• 
of polyhedral cells in the interfollicular zone 
resembled the follicular cells in their histological 
and histochemical details. These cell clusters 
were the tangental cuts of the thyroid follicles 
in which the section passed through the 
follicular wall close to the colloidal mass. Hoyt 
et al. (1973) reported the interfollicular cells as 
the tangental section of small follicles in the 
section. 
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Summary 

The histomot•phological study of the thyroid 
gland was carried out using 156 birds in both 
sexes of layer chicks, growers and layers as well 
as in broilers of different age groups. The 
thyt•oid capsule was made up of collagen, 
reticular and a few elastic fibres. The reticular 
fibres were more in younger age groups than in 
older and were replaced by collagen fibres with 
aging. The thyroid follicles varied in size and 
shape both in layer and bt•oilei• chicken. The 
diameter of the follicles showed tendency to 
increase in size and became irregular in outline 
with advancing age. The follicular epithelium 
consisted of two types of cells namely the 
follicular cells and parafollicular cells. The 
active follicles were small and spherical in shape 
which were lined by cells varying from cuboidal 
to low columnar. The inactive follicles were 
large, swollen and lined by simple squamous 
cells. In the follicles lined with cuboidal or 
low columnar• epithelium, the colloid was 
basophilic whet•eas in the follicles lined with 
simple squamous epithelium, it was acidophilic. 
The parafollicular cells showed argyrophilia in 
Masson Hamperl's silver stain and 
metachromasia in masked metacht•omasia stain. 
In aged birds they had eosinophilic cytoplasm. 
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INFLUENCE OF BUTYLATED HYDROXY TOLUENE ON GROWTH RATE 
OF BROILER CHICKEN 

G.V. Sudhakar Rao', K.R. Parthasai•athi and A. Sundararaj 

Department of Pathology, Madras Veterinary College, Madras — 600 007, India 

Butylated hydt•oxy toluene (BHT) has been 
repotted to have ameliorative action on the liver 
over the damage caused by aflatoxins (Larsen 
et al., 1985). So, a study was undertaken in 
broiler chicken on the effect of different levels 
of BHT. 

Materials and Methods 

One hundred and five commerical, day old 
broiler chicks of either sex were procured, 
weighed and randomly allotted to seven groups, 
and maintained in battery brooders, with ad 
libitcmi supply of feed and water. The basal 
feed was commercial broiler• mash without any 
added synthetic antioxidant. The group I was 

given only the basal diet whereas the group II 
was given Dimethyl sulphoxide (DMSO —
vehicle control) with basal diet. The BHT 
dissolved in 0.2 m1 of DMSO was given to each 
bird daily at the rate of 130, 260, 520, 1040 
and 2080 mg/kg bodyweight to groups II to VII 
respectively from 0-6 weeks. Body weight, 
feed consumption and feed conversion were 
measured at weekly intervals. The results were 
statistically analysed (Snedecor and Cochran, 
1968). 

Results and Discussion 

Effect of BHT on growth rate 
parameters is given in Table 1. 

"Treatment 
groups 

Average body 
weight gain (g) 

Feed 
consumption (g) 

Feed 
conversion 

I (Feed control) 1173' 2446' 2.085 

II (Vehicle control) 11673 2445) 2.091' 

III (BHT 130 mg/kg) 1237' 2357 1.9053

IV (BHT 260 mg/kg) 1159 2402° 2.0723

V (BHT 520 mg/kg) 1126' 2437 2.164 

VI (BHT 1040 mg/kg) 1065 2450' 2.300b 

VII (BHT 2080 mg/kg) 980'' 2222b 2.267b 

Means bearing the same superscript do not differ at one per cent level of significance. 

1. Part of the M. V.Sc. thesis of the first author 
Present address: Assista~rt Professor, Department of Pathology; 
Ueterin~uy College and Research Instinrte, Namakkal — G37 001. 
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There was significant (P < 0.01) decrease 
in body weight gain in group VII. Though the 
treatment groups IV to VI showed a reduction 
in weight gain, the changes were not statistically 
significant. A highly significant (P < 0.01) 
reduction in feed consumption was observed in 
the group VII ie., 2080 mg/kg level and a highly 
significant {P < 0.01} effect on feed conversion 
was observed in the groups VI and VII given 
BHT at 1040 and 2080 mg/kg levels. Larsen et 
al. (1985) observed the inhibition of weight gain 
in chicks given BHT for six weeks. Takahashi 

et al. (1981) reported a decrease in body weight 
gain in rats dosed with a lower level of 918 mg 
BHT/kg/day for a week. Better weight gain 
observed in the group III fed BHT at 130 mg/ 
kg level might have been due to hepatic 
microsomal enzyme induction at lower doses 
as also opined by Larsen et al. (1985). 

Summary 

The effect of Butylated hydroxy toluene 
(BHT) on growth rate, feed consumption and 
feed conversion was studied in 105 broiler 
chicken dosed with 130, 260, 520, 1040 and 

2080 mg BHT/kg body weight for six weeks 
period. A significant reduction in growth rate 
(P < 0.01) and feed consumption (P < 0.01) 
was observed at 2080 Ing/kg level while feed 
conversion was affected significantly (P < 0.01) 
at 1040 and 2080 mg/kg levels. 
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El~'~'~;CT OF FLOOR SPACE ON EGG WEIGHTAND EGG QUALITY TRAITS 
OF JAPANESE QUAILS REARED IN CAGES AND DEEP LITTER 

B. Padmakumar, G. Reghunathan Nair, A. Ramakrishnan 
A.K.K. Unni and N. Ravindranathan 
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The importance of quails in the poultry 
scenario of India was 7ecognised and quail 
production has registered a remarkable progress 
in India since its introduction during the mid 
seventies. 

Layer• type and broiler type strains of 
Japanese quails have been recognised and 
published work in the area of egg weight and 
egg quality traits is very meagre. Hence a study 
was conducted to assess the effect of the systems 
of rearing and floor space allowance on egg 
weight and egg quality parameters of Japanese 
quails. 

Materials and Methods 

_Three hundred and twenty eight Japanese 
quails of five weeks of age from the same hatch 
were housed in cages with floor space allowance 
of 100, 150, 200 and 250 sq. cm. per bird and 
in deep litter providing 150, 200 and 250 sq 
cm with four replicates in each treatment group. 
Feed and water were given ad lib. A standard 

quail mash was provided throughout the 
experimental period following standard 
managemental practices. 

Egg weight, based on weight of eggs 
produced during the last three days in each period 
and egg quality parameters such as shape index, 
shell thickness, albumin index, yolk i~ldex and 
Haugh unit were studied during the experiment. 
All eggs fi•om each replicate during the last three 
consecutive days in each period were weighed 
and mean egg weight was calculated. Two eggs 
from each replicate were taken at random during 
the last three days of each period. They were 
marked, weighed individually and stored in 
refrigerator over night for conducting internal 
quality studies in the next day. The data were 
analysed as per standard statistical procedures. 

Results and Discussion 

The results obtained in the study are 
presented in Table 1. 

Table 1 Summary of egg weight and egg quality traits in Japanese quails in cages and deep litter 

SI.No. Parameters Overall mean value 

Cages Deep litter 

1 Mean egg weight 10.61±0.09X 10.19±0.1 ly 

2 Shape index 78.89±O.15X 78.85±0.28X 

3 Albumin index 0.100±0.002x 0.103±0.002X 

4 Yolk index 0.477±0.0005" 0.449±O.00SX 

5 Shell thickness (mm) 0.224±0.002X 0.221±0.008X 

6 Haugh unit 52.64±0.82X 54.19±0.77" 

Means bearing same superscript did not differ significantly (1'<0.05) 
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Quails r•ear•ed in cages laid significantly 
heavies• eggs (10.61 g) in comparison to those 
from deep litter reared one (10.19 g). This 
finding is in agreement with that of Chidananda 
et al. (1986) and Mahapatra et al. (1988). 

It was further observed that housing density 
significantly influenced this trait. But Nagarajan 
et gal. (1990) reported that there was no 
significant difference in the weight of eggs 
among the birds r•ear•ed in different densities. 
In deep litter, the analysis revealed that the 
different floor space allowances did not 
significantly affect egg weight. 

The various egg quality traits like the shape 
index, albumin index, yolk index, shell thickness 
and Haugh unit were not significantly affected 
by the system of housing. These findings were 
in agreement with that of Mahapatra et al. 
(1988), Bandyopadhyaya andAhuja (1990) and 
Viswanathan (1992). In both the systems of 
rearing the different floor space allowances 
provided significantly attacked the shape index 
of eggs. Bandyopadhyaya and Abuja (1990) 
also had similar findings. Same was the trend 
of findings in respect to albumin index. 
Viswanathan (1992) reported similar findings. 

As for the yolk index, the present study 
has shown that in both the cages and deep litter• 
system of rearing, the different treatments did 
not significantly affect this trait. But Nagarajan 
et al. (1991) and Viswanathan (1992) observed 
highly significant (P<0.01) differences in yolk 
index values between the different floor space 
allowances studied. Differences in the strains 
utilised for• investigations by the workers might 
explain for these contrasting observations. The 
different floor density treatments in cages and 
deep litter did not significantly affect the shell 
thickness. But Viswanathan (1992) reported that 
difference in floor densities in cages 
significantly affected the shell thickness, but not 
in deep litter•. Neither the system of housing 
nor the different floor space allowances 

significantly affected the Haugh unit score of 
Japanese quail eggs. 

But the observations of the present study is 
in variance with that of Bandyopadhyaya and 
Abuja (1990) who observed that cage density 
did significantly affect Haugh Unit Score. This 
can possibly be explained by tl~e strain x ]lousing 
density interactions. 

Summary 

In order• to suggest a suitable system and 
optimum floor space allowance for Japanese 
quail rearing so as to have better egg weight 
and other egg quality traits, a study was carried 
out to evaluate the performance of quails reared 
in cages and deep litter with different floor• 
densities. 

In the cage system of rearing the floor 
densities evaluated were 100, 150, 200 and 250 
sq cm and in deep litter• system 150, 200 and 
250 sq cm per bird. The experiment was carried 
out from fifth week to 50''' week of age under 
uniform managemental practices and the data 
were recorded for nine, 3S day periods. , 

Quails reared in cages laid heavier• eggs 
compared to those in deep litter•. But the egg 
quality traits like the shape index, albumin 
index, yolk index, shell thickness and Haugh 
Unit were not significantly affected by the 
system of housing. In both the systems of 
rearing, the different floor• space allowance 
provided significantly affected only the shape 
index of eggs. 
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EFFECT OF FLOOR DENSITY ON PRODLTCTION PERFORMANCE OF 
JAPANESE QUAILS REARED IN CAGES AND DEEP LITTER 
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A.K.K. Unni and N. Ravindranathan 

Centre for advanced studies in Poultry science 
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Quails ar•e blessed with several desirable 
chat•actet•s like fast growth, eat•ly sexual 
maturity, high rate of egg production, short 
generation intet•val, requirement of less floor 
space, short incubation period and less 
susceptibility to diseases. Generally quails at•e 
reared in multi-tier cages both dut•ing gt•owing 
and laying periods. The convenience in handling 
and conservation of space and energy at•e major 
advantages with this system. However, quails 
are also being reared on floor equally well. The 
research work carried out on the stocking density 
of quails under different systems of management 
under tropical conditions is scanty. So the 
present study was carried out to evaluate the 
effect of floor density on production 
performance on Japanese quails reared in casges 
and deep litter• and to suggest the ideal system 
of tearing and the optimum floor space to elicit 
the maximum response. 

Materials and Methods 

Three hundred and twenty eight Japanese 
quails in the cage group of five weeks from the 

Table 1 Summary of production performance 

same hatch were housed in cages providing 100, 
150, 200 and 250 sq.cm. per bird and in deep 
litter providing 150, 200 and 250 sq.cm. Fot• 
each treatment gt•oup, four replicates were 
provided. The quails wet•e on a standard quail 
mash throughout the experimental pet•iod. Feed 
and water were given ad lib. and standard 
managemental practices were followed 
throughout the period of study. 

The production performance of the birds 
were studied for nine, 35 day periods from five 
to 50 weeks of age during the period fi•om April, 
1992 to February, 1993. Body weight, age at 
first egg, percentage egg production, feed 
consumption, feed efficiency, and per cent 
livability wet•e the major• traits considered for• 
evaluation. 

Results and discussion 

The t•esults obtained in the study are 
presented in Table 1. 

in Japanese quails in cages and deep litter 

Sl. 

No. 

Parameters Overall mean value 

Cages Deep litter 

1 Body weight (g) 168.80 ± 4.38 167.79 ± 5.18x 

2 Age at first egg(days) 57.44 ± 1.OSX 70.33 ± 3.84Y 

3 Age at 10 per cent production (days) 61.75 ± 2.30x 73.42 ± 3.85}' 

4 Age at 50 per cent production (days) 88.75 ± 4.SSx 103.75 ± 3.59y 

5 Per cent egg production 46.71 ± 3.37X 38.90 ± 4.25 

6 Mean daily feed consumption/bird (g) 23.24 ± 0.32x 23.38 ± 0.40x 

7 Feed efficiency(kg feed per dozen eggs) 1.32 ± 0.38x 1.34. ± 0.41X 

8 Livability (°Io) 97.23 ± 0.56X 97.26 ± 0.69 
Means bearing the same superscript did not differ significantly (P<0.05) 
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The overall mean body weights were not 
significantly influenced by the two systems of 
rearing. But the birds in cages had a tendency 
to achieve more body weight than those in deep 
litter. Viswanathan (1992) observed that cage 
reared birds .had significantly higher• body 
weights compared to deep litter reared ones. 
The age at sexual maturity, as measured by the 
age at first egg and the age at 10 per• cent 
production, was earlier in cage than on litter. 
Moreover, when the age at sexual maturity was 
reckoned as at 50 per cent production, cage 
rearing was found to be superior. By and large, 
the floor density allowances provided either 
under deep litter system or in cages had very 
little effect on the age at sexual maturity arrived 
at any three of these yardsticks. Chidananda et 
al. (1986) and Viswanathan (1992) had similar 
findings with respect to the age at 50~Io 
production in their study comparing the systems 
of management. The per cent egg production 
was comparable in the two systems of rearing 
eventhough a numerical advantage was 
obse~•ved in the cage system. 

In both the system of rearing, increase in 
floor space had a significant effect on egg 
production. The results of this study are in 
agreement with those of Ernst and Coleman 
(1964), Bandyopadhyaya and Ahuja (1990), 
Nagarajan et al. (1990) and Viswanathan 
(1992). 

The overall average feed consumption in 
cages and deep litter were 23.24 g and 23.38 g 
and the difference was statistically 
nonsignificant. These values were similar to 
those observed by Panda et al. (1977) and 
Viswanathan (1992). 

The average feed efficiency (kg feed per 
dozen eggs) in cage and litter reared birds were 
1.32 and 1.34 and were statistically not 
significant. The observations of Ernst and 
Coleman (1964) and Chidananda et al. (1985) 
are comparable with the present study. But 

according to Narahari et. al. (1986) and 
Viswanathan (1992) there is highly signif7cant 
difference in feed efficiency behveen cage and 
deep litter reared quails. In cage and deep litter 
system of rearing, floor space allowances did 
not significantly affect the feed consumption 
and feed efficiency. 

Rearing systems and different floor space 
allowances have failed to exert any significant 
influence on the livabilit}~ per cent in this study. 
Chidananda et al. (1985) was also of the opinion 
that systems of rearing had little effect on the 
livability per cent in Japanese quails. 

Summary 

To suggest a suitable system of rearing and 
optimum floor space allowance for Japanese 
quail rearing so as to reduce housing cost and 
to achieve better efficiency, a study was carried 
out to evaluate the production performance of 
quails reared in cages and deep litter with 
different floor densities. 

In cage system of rearing the floor densities 
evaluated were 100, 150, 200 and 250 sq cm 
and in deep litter• system 150, 200 and 250 sq 
cm per bird. The experiment was carried out 
from the fifth week of age to 50`'' week of age, 
each group with four replications. Except for 
the difference in floor densities, all the 
managemental practices followed were the same 
and the data were recorded for nine, 35 day 
periods. 

The system of housing had no effect on 
the body weight, but an increase in floor space 
resulted in a hike in body weight. Age at first 
egg, at 10 per cent production and at 50 per 
cent production were not influenced by the type 
of housing. In deep litter system, they were 
significantly affected by the different densities, 
but not in cage system of rearing. System of 
housing did not affect the egg production. But 
in cages, different floor densities significantly 
affected this trait. The mean daily feed 
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consumption was not ai-f•c~ted by the system of 
housing. But tl~e different floor densities in 
cages and deep litter had significant effect on 
feed consumption. System of housing and floor 
density vat•iation had no effect on feed 
efficiency and per cent livability. 

Assessing the overall results obtained it is 
concluded that layer quails can be raised with 
advantage either in cage or in deep litter not 
withstanding the slight edge that cage system 
has with a floor space allowance of 200 sq.cm. 
per bird. 
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STRUCTUREAND POSTNATAL DEVELOPMENT OF MAGNUM 
IN JAPANESE QUAIL (Cotiirnix coturnix japonica) 
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Department ofAnatomy 
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Magnum is the longest region of the avian 
oviduct and is concerned with the secretion of 
albumen. There are many reports regarding the 
structure of the magnum in the domestic fowl. 
Irr the case of quail, recorded observations are 
very few (Fertuck et al., 1970 and Pageaux et 
al., 1986). In the present study, the histology 
of the magnum of the Japanese quail was studied 
at various stages of postnatal development. 

Materials and methods 

Magnum was collected from freshly 
sacrificed 72 quail chicks (six in each group). 
The material was collected at three days interval 
upto 15 days, five days interval upto 30 days 
and ten days interval upto 60 days of age. The 
live body weight and the weight and length of 
the oviduct were recorded. For the last two 

age groups (50 and 60 days of age) the length 
of the magnum was measured. The tissue was 
fixed in formol saline and processed for paraffin 
embedding. The sections cut at 5 mm were 
stained by Haematoxylin and Eosin (H&E), 
Periodic acid Schiff's (PAS), van-Gieson's, 
Verhoeff's haematoxylin and Gomori's 
reticulum methods. 

Results and discussion 

In the day-old quail chicks, the oviduct was 
a narrow white translucent tube towards the left 
side of coelom and the various segments of the 
oviduct were not differentiated. Portion 
corresponding to the future magnum consisted 
of innermost epithelium and subepithelial 
connective tissue (Fig. 1). 

Fig. 1 C. S. of the cranial region of the oviduct (day-old). (H & E x 400) 
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Different tunics of the wall of the oviduct were 
not developed. The lumen was characterized 

by low primary mucosal folds lined by simple 
columnar epithelium. Subepithelial connective 
tissue layer was made up of densely packed cells 
supported by a fine collagen and reticular• 
framework. Externally thet•e was a thin 
collagenous coveting. Reports on the magnum 
of the day-old quails are not available for• 
comparison. 

The oviduct was supported by peritoneal 
folds —the dorsal and ventral ligaments 
consisting of collagen fibres and fibroblasts. 
Ventral ligament possessed smooth muscle fibres 
also. At 15 days of age the height and number• 
of the primary folds were found to be increased 
and were more regular in their• arrangement. 
Structural changes in the oviduct were more 
evident between 30 and 40 days of age. An 
increase in the height of the mucosal folds and 

the number of luminal epithelial cells indicated 
the begining of a rapid growth phase. This 
obser•vativn supports the findings of Pageaux 
et ccl. (1986). Lamina pr•opria was made up of 
collagen fibres, fine reticular fibres and 
glandular tissue. 

Differentiation of the magnum was 
completed at 50 days of age. The region of the 
oviduct succeeding the infundibular neck 
increased in size to form the magnum which 
became the longest and the most coiled segment 
of the oviduct. The contribution of the magnum 
to the total length was 48.3 per• cent. In the 
terminal region, the diameter gradually reduced 
tv that of the isthmus. 

In the adult bird, mucosal ridges of the 
magnum were considerably taller and wider than 
the infundibulum, the greater part of this 
development being due to the intense 
development of the tubular• glands (Fig. 2). 

Fig. 2 C. S. of the magnum showing well developed mucosal folds and tubular glands 
(60 days). Gomori's rapid one step trichrome method x 60 



42 Journal of Veterinary and Animal Sciences, 31 (?000) 

A similar• observation was made by Das and 
Biswal (1968) in duck and Wyburn etrcl. (1970) 
in fowl. In the present study, 14 to 19 primary 
mucosal folds with a few secondary folds were 
noticed in the magnum. In the fowl, Mc Lelland 
(1990) distinguished on an average 22 well 
developed primary folds with no secondary 
folds. 

The epithelium lining the magnum was of 
a ciliated columnar type with goblet cells 
(Fig.3). Aitken (1971) also made a similar• 
observation. The columnar• cells possessed 

spherical basal nuclei and basophilic cytoplasm. 
Goblet cells presented broad apical regions 
containing numerous PAS positive granules. 

The tubular glands of the magnum were 
lined by pyt•amidal cells with basal spherical 
nucleus and an eosinophilic cytoplasm as 
observed in the fowl by Davidson et al. (1968). 
Aitken (1971) reported that these cells secreted 
the bulk of egg-white pt•otein. Core of the 
mucosal fold was formed of dense collagen 
fibres and fine reticular and elastic fibres 
(Fig.3). 

Fig. 3 C. S. of the magnum showing epithelium and core of mucosal fold with collagen 
fibres (60 days). Gomori's rapid one step trichrome method x 160 

Musculature was very thin and circularly 
arranged with blood vessels in between the 
bundles. Externally thel•e was a thin collagenous 
serosa. 

Presence of scattered lymphocytes in the 
wall of magnum of the quail oviduct agrees 
with the findings of Kimijima (1989) in fowl. 
However, Das and Biswal (1968) did not find 
lymphocytes in the magnum of duck. In the 
magnum region of quail oviduct, ovum spends 
2 - 21/z hours were the bulk of egg albumen is 

secreted (Woodard and Mather, 1964). The 
mucosal folds of the magnum were higher and 
thicker than those in other parts, increasing the 
surface area of the mucosa. 

Summary 

Postnatal development of the magnum in 
the coturnix quail was carried out using 72 quail 
chicks from day-old to 60 days of age. Different 
segments of the oviduct were not clear in 
day-old subjects. The portion of oviduct 
corresponding to the future magnum consisted 
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of Iow primary mucosal folds lined by simple 
columnar epithelium and subepithelial 
connective tissue. Rapid growth of the organ 
took place between 30 and 40 days of age. At 
50 days of age, the wall of the magnum was 
markedly thicker due to the intense development 
of the tubular glands in the lamina propria. The 
epithelium consisted of ciliated columnar cells 
and goblet cells. Tubular glands showed 
pyramidal secretory cells with eosinophilic 
cytoplasm and basal spherical nucleus. 
Musculature was very thin and consisted of 
circularly arranged fibres. Magnum was the 
longest and the most coiled segment of the quail 
oviduct. 
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HISTOLOGY AND HISTOCHEMISTRY OF THE DUCTULAR AND STROMA,L 
COMPONENTS OF THE POST HATCH EXOCORINE PANCREAS OF 
JAPANESE QUAIL (Coturtirx cotzcrnix~aponica) 

M. Sivakumar, T. A. Kannan, S. N. Parida, O. R. Sathyainoorthy and C. Vijayaragavan 
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The avian pancreas like that of other 

vertebrates combine both exocrine and 

endocrine portions. The exocrine component 

is of the tubulo-acinar type with ducts of varying 

orders in the interspaces of the lobes and lobules. 

Perusal of the available literature revealed that 

not much work has been done on the 

microarchitecture and histochemistry of the 

ductular• and stromal components of the exocrine 

pancreas of the Japanese quail. Hence an attempt 

has been made to bring to light the histological 

components and histochemical features of the 

ductular and stromal components of the post 

hatch pancreas of the Japanese quail. 

Materials and Methods 

Sixty post batch Japanese quails of day old 

to twenty eight weeks of age, procured from 

Poultry Research Station, Teynampet, Chennai 

wet•e used for this study. Pancreas fi•om tl~e 

splenic, dorsal, ventral and third lobe were 

collected in 10% Neutral buffered formalin, 

Bouin's fluid and Chilled formal calcium (4°C). 

Sections of 5-6 mm thickness were obtained after 

routine pat•affin embedding for histological and 

histochemical studies. 

Hai-ri's haematoxylin, Masson's trichrome, 

Mallory's PTAH and Alcian blue-PAS methods 

were followed to record the following 

observations and inferences. 

Results and Discussion 

The post hatch pancreas of Japanese quail 

revealed a very thin connective tissue capsule 

constituted mainly of collagenous fibres which 

extended into the parenchyma to form lobes and 

lobules. Fine strands of connective tissue were 

seen to extend from the stroma to get associated 

with the acinar• units and the smaller ducts as in 

mammals. The supporting frame work of the 

ductular system made up of fibroelastic and 

reticular tissue wec•e found to traverse the 

parenchyma to encapsulate the acini and some 

of the islets in al (the age g~•oups of the Japanese 

quail studied as reported in vertebrates (Banks, 

1993). 

Tlie ducts found within the lobules were 

small, lined by a single layer• of cubical cells 

and had a limiting collagenous layer outside 

(Fig. 1), as in chicken (Hodges, 1974), duck 

(Das and Biswal, 1967) and birds (Stinson and 

Calhoun, 1993). In some of the lobules, these 

ducts contained a homogenous material 

(Fig. 1) 
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Fig. 1 Photomicrograph of the ventral lobe of a day old Japanese quail showing 
intraIobular duct. (H & E x 500) Ct-Connective tissue; Id-Intralobular duct. 

as in duck (Das and Biswal, 1967), indicating 
the functional status of the particular region of 
the pancreas. 

The interlobular ducts, the ducts of the next 
order, were lined by a low columnar epithelium. 
Their thicker wall contained reticular fibres in 
addition to the collagenous fibres. The ducts 
of the intei•lobai• spaces were the largest among 
the collecting ducts and the epithelium was 
formed by columnar and goblet cells. Presence 
of mucosal folds was a regular feature in the 
ducts of this order. In addition to connective 
tissue components their wall revealed the 
presence of smooth muscle fibt•es also. The 
above findings agree in toto with the findings 
of Hodges (1974) in chicken, Das and Biswal 
(1967) in duck and King and McLelland (1979) 
in fowl and eagle. 

The main excretory ducts were lined by 

tall columnar cells and their thickest wall 

revealed an inner circular and outer longitudinal 

layer of smooth muscle fibres. A thick layer of 

adventitia limited their outline similar to fowl 

(Hodges, 1974), eagle (King and McLelland, 

1979), and other mammals of higher order 

(Banks, 1993). 

The lining epithelium of all the ducts, 

immaterial of their• size, calibre and position 

was PAS-positive indicating the presence of 

glycogen as reported in human (Conklin, 1974). 

Positiveness for Alcian blue as described by 

Bancroft and Stevens (1996) in mammals could 

not be observed in the present study (Fig 2). 
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Fig. 2 Photomicrograph of the interlobular duct of a twelve week old Japanese quail showing 
PAS-positive columnar epithileum (arrow) (Alcian blue-PAS x 250) Ct-Connective tissue. 

Summary 

The interspaces of the lobes and lobules of 

the exocrine pancreas of the Japanese quail 

hai•boui•ed different orders of ducts covered by 

varied amounts of connective tissue. The lining 

epithelium of the ducts ranged from cubical to 

columnar type and was positive to PAS. 
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CORRELATION OF BLOOD GLUCOSEAND LIVER GLYCOGEN PROFILE 
OF JAPANESE QUAIL AT DIFFERENT STAGES OF GROWTH 
K. Raji', K.P. Surendrauathan2 acid P.T, Philominaz 
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Although considerable informations are 
available on the carbohydrate metabolism of 
mammals, that pertaining to avian species is 
scanty. According to Ganong (1991) liver 
functions as a sort of glucostat maintaining a 
constant circulating blood glucose level. The 
present study was undertaken to assess the 
normal concentration of blood glucose, liver 
glycogen content and their correlation to 
different stages of growth in order• to find out 
the carbohydrate status of the bird and the role 
of liver in carbohydrate metabolism of birds in 
general and that of Japanese quail in particular•. 

Materials and methods 

The study was carried out with 360, day 
old Japanese quails of the same strain (egg type) 
and hatch procured from Kerala Agricultural 
University Poultry Farm, Mannuthy. The birds 
were provided with pr•e-layer ration from the 
day of hatch to six weeks and layer ration from 
six to sixteen weeks (Panda, 1990; Philomina, 
1994). At fourth week of age the quails were 
sexed and divided into G1 (males) and G2 
(females) groups and were Doused in separate 
compartments of the cage with 20 birds in each. 
Tl~e levels of blood glucose and liver glycogen 

were estimated in twenty male and twenty 
female birds from the day of hatch to sixteen 
weeks of age at fortnightly intervals. For day 
old quail chicks blood a~ld liver from two chicks 
were pooled for a sample. At two weeks of age 
the birds were sexed after sacrifice, by noting 
the development of testes in male birds. The 
estimations were car•r•ied out at fortnightly 
intervals from day old to sixteenth week of age. 
Blood was collected using sodium flouride as 
anticoag~rlant (10 mg/ml of blood) and the blood 
glucose was estimated by the method of 
Hyr•avinen and Nikila (1962). After recording 
the weight, samples of liver were frozen and 
the liver glycogen was estimated by the method 
of Scifter et al. (1950). Data regarding blood 
glucose and liver• glycogen were subjected to 
statistical analysis (Snedecor• and Cochran, 
1967). 

Results and discussion 

The mean blood glucose level on the day 
of hatch in Japanese quails was 244.425 ± 2.204 
mg/dl. After• sexual maturity in females, the 
value ranged from 173.217 ± 6.996 mg/dl to 
206.959 ± 6.513 mg/dl (Table 1 and Fig. 1). 
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Table 1 Mean blood glucose level of Japanese quails at different ages (fortnightly intervals) 

Age in weeks 

Blood glucose level in mg/dl (Mean ± S.E.) 

Males' 
G1 

Females'- 
G2 

Pooled= 
(Males &Females) 

0 244.425 ± 2.204 unsexed 

2 228.548 ± 7.241 241.308 ± 7.221 234.928 ± 0.219 

4 218.372 ± 5.613 202.619 ± 3.575 210.496 ± 0.150 

6 165.534 ± 7.959 206.959 ± 6.513 186.247 ± 0.191 

8 168.934 ± 3.544 181.009 ± 5.326 174.972 ± 0.354 

10 189.297 ± 7.032 176.444 ± 4.678 182.871 ± 0.148 

12 161.826 ± 3.734 176.833 ± 4.120 169.330 ± 0.243 

14 184.264 ± 3.023 193.250 ± 9.184 188.757 ± 0.643 

16 151.851 ± 5.992 173.217 ± 6.996 162.534 ± 0.246 

1 & 2 -Values of 20 birds; 3 -Values of 40 birds 

Fig. 1 Blood Glucose level of Japanese quail (0 to 16 Weeks period) 
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A decreasing tendency was noticed for blood 
glucose level with the advancement of age 
(Table 1.1}. Kundu et al. (1993) supported the 
observation who recorded a lower erythrocyte 
count in young quails than their adults and they 
also recorded the glucose content in the red 
blood cells. As the number of erythrocytes 

increased with the advancement of age the 
glucose eoncenti•ation in whole blood also got 
dect•eased. This may be the reason for the 
decreasing tendency of blood glucose level with 
the advancement of age. In the present study 
female quails had higher blood glucose level 
than their males (Table 1.2) 

Table 1.1 Comparison of blood glucose level of male and female quails between age groups at 
fortnightly intervals from day of hatch to sixteen weeks 

Weeks 0 VS 2 2 VS 4 4 VS 6 6 VS 8 8 VS 10 10 VS 12 12 VS 14 14 VS 16 

Males t value 2.0715* 1.1012 5.4250** 0.3902 2.5859* 3.4503** 4.6709** 4.8297** 

Females t value 0.4128 4.8014** 0.5842 3.0854** 0.6439 O.Ob23 2.4424* 2.4427* 

P__<0.05 Y =~ P<_0.01 
Table 1.2 Comparison of blood glucose between male and female Japanese quails at fortnightly 

intervals from day of hatch to sixteen weeks 
Age in weeks 

2 4 6 8 10 12 14 16 

Blood glucose 1.2392 2.3671 ** 4.0279** 1.8875 1.5217 2.6990* 1.7742 2.319b* 

may be due to their lower erythrocyte count in 

blood. Greenman and Zarrow (1961) had 

reported about the effect of testosterone, on red 

cell count and blood glucose level. The lower 
~.s 

~s 

o.s 

blood glucose level in male quails may be due 
to their higher red cell count. 

Quail chicks on the day of hatch had a 
normal mean liver glycogen content of 2.039 ± 
0.102 per cent of wet tissue (Fig.2, Table.2). 

o i a b a ~o ~2 to ~6 
Fig. 2 Liver Glycogen level of Japanese quail (0 to 16 weeks period) 
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Table 2 Mean liver glycogen level in percentage of wet tissue (Mean ± S.E.) of Japanese quails 
at different ages (fortnightly intervals) 

Age in weeks 

Liver glycogen level in percentage of wet tissue 

Males' 
Gl 

Females2
G2 

Pooled 
(Males &Females) 

0 2.039 ± 0.102 unsexed 

2 1.953 ± 0.184 1.199 ± 0.131 1.576 ± 0.160 

4 1.647 ± 0.182 1.684 ± 0.251 1.666 ± 0.317 

6 1.040 ± 0.117 0.795 ± 0.072 0.918 ± 0.144 

8 1.099 ± 0.159 1.168 ± 0.107 1.134 ± 0.156 

10 1.441 ± 0.174 1.232 ± 0. i 77 1.337 ± 0.213 

12 1.068 ± 0.105 1.007 ± 0.076 1.038 ± 0.166 

14 1.363 ± 0.153 1.386 ± 0.148 1.375 ± 0.228 

16 1.016 ± 0.133 1.098 ± 0.152 1.057 ± 0.260 

1 & 2 -Values of 20 birds 

As age advanced both male and female quails 
had a lowering tendency for the liver glycogen 
content (Table 2, 2.1). Hazelwood and Lorenz 
(1959) also observed a lowered concentration 
of glycogen in adult chicken compared to day 
old chicks. The lowering of liver glycogen 

content with advancement of age~may be due to 
the increased utilization of this energy fuel to 
cope with the increased demand during growing 
period. No significant difference was noticed 
in liver glycogen content because of sex 
(Table 2.2). 

Table 2.1 Comparison of liver glycogen level of male and female quails between age groups at 
fortnightly intervals from day of hatch to sixteen weeks 

Weeks OVS 2 2VS 4 4YS 6 6US8 SVS 10 1OV112 12VS14 14 VS 16 

Males t value 0.4091 1.1851 2.8140** 0.2995 1.4565 1.8373 1.5835 1.7140 

Females t value 5.0539** 7.7191 3.4080** 2.8894 0.3113** 1.1659 2.2753 1.3533* 

Table 2.2 Comparison of liver glycogen between male and female Japanese quails at fortnightly 
intervals from day of hatch to sixteen weeks 

Age in weeks 

2 4 6 8 10 12 14 16 

liver glycogen 3.3430* 0.1211 1.7192 0.3608 0.8427 0.4742 0.1078 0.4120 

P__<0.05 ** P5O.O1 
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Narasimhan (1971) made a similar• observation in chicken and ducks. 

Correlation studies revealed an indefinite relation between the levels of blood glucose and liver 
glycogen in both sexes (Table 3). 

Table 3 Correlation among blood glucose and lives• glycogen in male and female female 
Japanese quail during 16 «~eeks period and feed restt•icted periods 

Weeks 2 weeks 4 weeks 

2 4 6 8 10 12 14 16 feed 
restriction 

feed 
restriction 

Blood glucose and liver 
glycogen (Male) 0.161 -0.372 -0.133 0.117 0.243 -0.320. 0.282 0.344 0.584 -0.177 

Blood glucose and liver 
glycogen (Female) 

-0.250 0.173 -0.117 0.843 -0.221 0.195 0.211 -0.021 0.457 0.040 

According to Ganong (1991) the liver 
functions as a sort of glucostat. Tlie net uptake 
of glucose by liver is increased, when tl~e 
concentration of glucose in plasma is increased 
and vice versa. This type of relation between 
the levels of blood glucose and liver glycogen 
was not recorded in the present study. According 
to Narasimhan (1971) chicken depended mainly 
on gluconeo-genesis for maintaining blood 
sugar level. Later, Watford et al. (1981) 
proposed that in chicken, kidney had a major 
role in net gluconeogenesis. Thus in addition 
to liver, kidney may also have a major role in 
controlling the normal blood glucose level in 
birds, which maybe the reason for the indefinite 
relation observed in the study between the levels 
of blood glucose and liver glycogen. 

Summary 

In order to evaluate the carbohydrate status 
of Japanese quail the level of blood glucose and 
liver glycogen of male and female quails were 
estimated at fornightly intervals from the day 
of hatch to 16 weeks of age. The highest level 
of blood glucose and liver glycogen were 
recorded in the day old quails. 

Female quails had a higher blood glucose 
level than their males. Sex had no influence on 

liver glycogen content. Correlation studies 
revealed an indefinite relation between the levels 
of blood glucose and liver glycogen. Over and 
above the informations on certain aspects of 
carbohydrate status of Japanese quail gathered 
fi•om this study further studies are required to 
highlight the factors controlling blood glucose 
level and lives• glycogen content in birds 
particularly the role of kidney in gluconeo-
genesisand it's impact on the carbohydrate status 
of birds. 
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EFr,ECT OFAGEAND SEX ON THE BLOOD SUGAR PROFILE IN JAPANESE 
QUAIL (Coturnix cotur~zix japonica) 

K. Raji', K.P. Surendranathan-' and P.T. Philominaz 

Department of Physiology and Biochemistry 
College of Veterinary and Animal Sciences 
Mannuthy, Kerala 

Avian carbohydrate metabolism differs in 
several respects from that of mammals, some 
of which include the bird's relative insensitivity 
towards high doses of insulin and the ability of 
birds to maintain their blood glucose, at a higher 
level, where the value is normally almost double 
than that in most mammals, even during 
prolonged starvation. Eventhough, informations 
are available on the blood glucose level of 
various species of birds, data on blood glucose 
level of Japanese quail are meagre. However, a 
few studies concerning with the blood glucose 
level of Japanese quail were recorded by Shibata 
and Watanabe (1981) and Poyraz (1988). The 
pt•esent study was performed in order to 
investigate the influence of age and sex on the 
blood glucose level of Japanese quail. 

Materials and methods 

The experiment was conducted in 360 
Japanese quails of the same strain (egg type) 
and hatch procured from the Kerala Agricultural 
University Poultry Farm, Mannuthy. In the first 
phase of study blood glucose level was estimated 
in 40, day old quail chicks. Twenty pooled 
samples were taken for the estimation of glucose 

content in blood. The remaining 320 birds were 
provided with the quail chick 1•ation (Panda, 
1990) upto the age of six weeks. At the fourth 
week of age the quails were sexed and grouped 
into Gl (males) and G2 (Females) groups. 
From sixth to sixteenth week of age the birds 
were provided with quail layer ration (Panda, 
1990 and Philomina, 1994). Twenty each of 
the male (G1 group) and female (G2 group) 
birds were sacrified at fortnightly intervals from 
day of hatch to 16 weeks experimental period. 
Blood was collected using sodium fluoride as 
the anticoagulant (10 mg/ml of blood) and the 
concentration of blood glucose was estimated 

by the method of Hyravinen and Nikila (1962). 
Statistical analysis of the data was carried out 
as outlined by Snedecor and Cochran (1967). 

Results and discussion 

The mean blood glucose level of Japanese 
quails on the day of hatch was 244.425 ± 2.204 
mg/dl, a higher value than the value reported 
by Shibata and Watanabe (1981). From the data 
recorded vide Table 1 

'•` Part of the M. V.Sc. thesis strb~ttitted vy the first atrtlior of Kerala Agrictcltt~ral University, Tlzr-isstrr 

PreserttAddress 

1) Veterinary Surgeon, Special Livestock Breeding Programme, Ir-injalakuda Circle, Thrissttr 

2) Professor a~td Head, Departitteitt of Physiology and Biochemistry, College of Veterirttary and 

Animal Sciences, Man~tuthy, Kerala 

3) Associate Professor, Department of Physiology and Bioche»tist~y, College of Veterinary and 
Animal Sciences, 1Vlannuthy, Kerala 



54 Efi'ect of age and sex on the blood sugar profile in Japanese quail (Couriu•nix corrtrnir japonica) 

Table 1 Mean blood glucose level of Japanese quails at different ages (fortnightly intervals) 

Age 

in 
weeks 

Blood glucose level in mg/dl (Mean 6 S. E.) 

Males' 
G1 

Females'- 
G2 

Pooled= 
(Males &Females) 

0 244.425 ± 2.204 (unsexed) 

2 228.548 ± 7.241 241.308 ± 7.221 234.928 ± 0.219 

4 218.372 ± 5.613 202.619 ± ~ 3:575 210.496 ± 0.150 

6 165.534 ± 7.959 206.959 ± 6.513 186.247 ± 0.191 

8 168.934 ± 3.544 181.009 ± 5.326 174.972 ± 0.354 

10 189.297 ± 7.032 176.444 ± 4.678 182.871 ± 0.148 

12 161.826 ± 3.734 176.833 ± 4.120 169.330 ± 0.243 

14 184.264 ± 3.023 193.250 ± 9.184 188.757 ± 0.643 

16 151.851 ± 5.992 173.217 ± 6.996 162.534 ± 0.246 

1&2 Values of 20 birds, 3 Values of 40 birds 

(blood glucose level of quails fi•om the day of 
hatch to sixteen weeks of age of both sexes), it 
was observed that the blood glucose level was 
maintained above 200 mg/dl upto an age of 

fourth week in the case of males and sixth week 
in the case of females, where after there was a 
lowering tendency for the blood glucose level 
in both sexes (Tables 2, 3 and Fig). With the 

Table 2 Comparison of blood glucose level of male quails between age groups at fortnightly 
intervals from day of hatch to sixteen weeks 

Weeks 0 VS 2 2 V54 4 VS 6 6 VS 8 8 VS10 10 VS 12 12 VS 14 14 VS 16 

t value 2.0715* 1.1012 5.4250** 0.3902 2.5859` 3.4503** 4.6709** 4.8297** 

*P<_0.05 **P<_0.01 

Table 3 Comparison of blood glucose level of female quails between age groups at fortnightly 
intervals from day of hatch to sixteen weeks 

Weeks 0 VS 2 2 VS4 4 V5 6 6 VS8 8 VS10 10 VS 12 12 VS 14 14 VS 16 

t value 0.4128 4.8014** 0.5842 3.0854** 0.6439 0.0623 2.4424* 2.4427* 

*P<_0.05 **P50.01 
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Fig. Blood Glucose level of Japanese Quail (0 to 16 weeks period) 
advancement of age the blood glucose 
concentration of both sexes of quails, showed a 
decreasing tendency. Young quails had a lower 
erythrocyte count than their adults (Kundu et 
al., 1993). The glucose content in the red blood 
cell was very low. As the number of erytrocytes 
increased with the advancement of age the 
glucose concentration in whole blood also got 
decreased. Blood glucose level estimated in this 
study was in the whole blood. The increase in 

red blood cell count (Kundu et al., 1993) may 
be the reason for the decreasing tendency of 
glucose level in the whole blood with the 
advancement of age. 

Influence of sex on the blood glucose level 
was also observed in Japanese quail. Female 
quails had comparatively a higher blood sugar 
level than tl~eii• males at all age levels except 
for the fourth and tenth week of age (Tables 
1 and 4). 

Table 4 Comparison of blood glucose between male and female Japanese quails at fortnightly 
intervals from day of hatch to sixteen weeks 

Age in weeks 

2 4 6 8 10 12 14 16 

Blood 
Glucose 1.2392 2.3671`'`* 4.0279~~ ~` 1.8875 1.5217 2.6990" 1.7742 2.3196'i` 

Higher blood glucose level i n female quails was 
also reported by Poyraz (1988). Male birds had 
a higher erythrocyte count under the influence 
of the testosterone (Greenman and Zai•row, 
1961) which may be the reason for their lower 
blood glucose concentration when compared 
with females. 

Summary 

The experiment was conducted to study tl~e 
influence of age and sex on the blood glucose 
level of Japanese quails fi•om day of hatch to 
16 weeks of age. The study was performed in 
360 Japanese quails of the same strain and hatch. 
In the first phase of study blood glucose was 
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estimated in 40, day old quail chicks. There 
after the estimations were conducted in twenty 
each of the male and female birds at fortnightly 
intervals. The highest concentration of blood 
glucose in Japanese quail was recorded on the 
day of hatch. A decreasing tendency foi• the 
blood sugar level of quails was noticed with 
the advancement of age. Female quails exhibited 
a higher blood glucose level than their males. 
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INFLUENCE OF MATERNAL FACTORS ON PREWEANING GROWTH AND 
VIABILITY OF TEMPERATE RABBIT BREEDS 

P. Nandakumar and Marykutty Thomas 

Department of Animal Genetics and Breeding 
College of Veterinary and Animal Sciences 
Mannuthy 680 651, Thrissur, Kerala 

Considering the tremendous potential of 
broiler rabbits as an alternate source of meat, 
they were introduced into the humid tropics of 
Kerala state. Studies on the performance of 
broiler rabbits revealed a low litter size at birth 
(LSB) and a high preweaning mortality (PWM) 
(Sundaram and Bhattacharya, 1992; Mukundan 
et al., 1993). 1'he considerable variation on 
the litter traits and mortality among different 
breeds necessitate a detailed investigation on the 
factors influencing these traits. In a study on 
New Zealand White (NW), Soviet Chinchilla 
(SS) and Gi•ey Giant (GG), Nandakumar and 
Thomas (1998) reported significant effect of 
breed on LSB, while Khalil et al. (1995) could 
find no significant association between breed 
and LSB in Egyptian tropics. Adult body 
weights were found to be associated with litter 
size and litter weights (Bironi et al., 1989). 
Nemeth et al. (1989) observed a significant 
association between adult body weight (BW), 
PWM and litter traits of the doe. Significant 
association between litter weight traits and PWM 
has been reported by Khalil et al. (1986) and 
Farghaly (1996). Teat number (TN) of the doe 
was reported to have a significant association 
with litter traits, growth and PWM among 
neonates (Lukefahr et al., 1984; Feischhauer et 
al., 1985; Szendro et al., 1992). With this 
background it was attempted to analyse the 
association between breed, BW, TN, LSB, litter 
weight at birth (LWB), litter weight at three 
weeks (LW3), litter• weight at weaning (LWW) 
and PWM among broiler rabbits. 

Materials and methods 

A pure breeding experiment was conducted 
using three broiler breeds of rabbits viz., NW, 
GG and SS. All animals were maintained under 
identical conditions of feeding and management. 
First kindling performance of 81 adult does of 
six to twelve months of age were studied. BW 
and TN of the doe were recorded at the 
beginning of the experiment. LSB, LWB, 
LW3, LWW (four weeks) and PWM were 
recorded. Tl~e percentages of PWM were 
subjected to sin•' tc•ansforrnation. Based on the 
TN, does were grouped into three classes (8, 9, 
10) and based on LSB they were classified into 
nine groups (1,2, 9). 

Least squa~•es analyses (Harvey, 1985) were 
performed to assess the association of breed, 
TN of the doe and LSB on the BW, LWB, LW3, 
LWW and PWM using the statistical model, 

Y~~►:i = 

where Y~~kl = 

m+b~+t~+l~+e~~~i

observed trait on the doe of i'h
breed with j°' TN and with k''' 
LSB 

m =overall mean 

b~ =effect of i''' breed of doe 

t~ =effect of doe with j`'' TN (8,9,10) 

1~ =effect of k''' LSB (1,2, 9) 

e~~~ =random error 

Phenotypic correlation between BW, LWB, 
LW3, LWW and PWM were estimated. 
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Results and discussion 

Least squares analyses of variance for the 

asociation of breed, TN and LSB on BW, LWB, 

LW3, LWW and PWM aT-e documented in 

Table 1. 

Table 1 Least squares analysis of variance for the effect of breed, teat number and litter size at 
birth on the adult bod3~ weight, litter weights at birth, three and four weeks and 
pre-weaning mortalit~~ in broiler rabbits. 

Source of 
variation 

df Adult body 
weight 

litter weight at 
birth 

Litter weight at 
three weeks 

Litter weight afi 
four weeks 

Prevreaning 
mortality 

Breed 2 0.1103 0.0005 0.0647 0.5456 1379.0097 

Teat Number 2 0.0927 0.0005 0.0996 0.2737 44.7820 

litter size at birth 8 0.0641 0.0547 0.4961 1.0170 1097.1842 

Breed was not found to have any significant 
asSOClat10T1 Wlih 13 W, LWB, LW3, LWW and 
PWM. TN also had no significant association 
with BW, LWB, LW3, LWW and 1'tiVM. LSB, 
BW and PWM were not found to be significantly 
associated. However LSB had a highly signi-

ficant (P[0.01) association v~~ith LWB, LW3 and 
L~'V W. 

Least squares means for the effect of breed, 
`1'N and LSB on the BW, LWB, LW3, LWW 
and PWM are presented in fable 2. 

Table 2 least squares means for the effect of breed, teat number and litter size at birth on the adult body weight, 
litter weights at birth, three weeks and four weeks and pre-weaning mortality in broiler rabbits 

Classes n 
Adult body 

vreight 
Litter weight 

at birth 
litter weight at 

three weeks 
Litter weight at 

four weeks 
Preweaning 
mortality 

PUSS SE MSS SE MSS SE MSS SE MSS SE 

Breed (P=0.3787)"S (P=0.7056)"S (P=0.6936)"S (P=0.2600)"S (P=0.2306)"S 
Nevr Zealand White ~1 2.9257 ±6.1007 0.2477 ± 0.0113 0.9060 ±~3 1.4241 ± 0.1897 23.5379 ± 9.1304 
Grey giant 26 3.0606 ±0.0868 X2513 ± 0.0697 0.1980 ± 6.1088 1.1355 ± 0.1635 38.6010 ±1.8101 

Chinchilla 28 3.0289 ± 0.0840 0.2568 ± 0.0094 0.8501 ± 0.1053 1.1760 ± 0.1582 35.0151 ±1.6130 __Soviet 
Teat number (P=0.4411)"S (P=O.b9b3)"~ (P=0.5703)" (P=0.554)"$ 

1.2549 ± 0.133633.6280 
(P=0.9525)' 

± 6.4012 8 49 3.0726 ± 0.0706 0.2514 ± (j0019 0.8545 ± 0.0885 
9 19 2.9482 ± 0.0961 0.2463 ± 0.0108 0.9316 ± 0.1204 1.3758 ± 0.1809 33.0681 ± 8.7082 
10 13 2.9937 ± 0.1156 0.2581 ± 0.0130 6.7686 ± 0.1450 1.1049 ± 0.2178 30.4639 ± 10.4809 
litter size at birth (P=0.7967)"S (P=0.0000)" (P=0.0092)~~ (P=0.0167)" (P=0.3164)"S 
1 4 3.0916 ± 0.1119 0.0726 ± 0 193 0.2151 ± 0.2155 0.397 ± 0.3237 24.5921 ± 15.5801 
2 7 2.8186 ± 0.1447 0.1131 ± 0.0162 0.5012 ± 0.1813 0.8333 ± 0.2724 22.3662 ± 13.1115 
3 16 2.9787 ± 0.0904 0.1813 ± 0.01 1 0.6247 ± 0.1134 0.9311 ± 0.1103 24.7092 ± 8.1967 
4 5 3.0079 ± 0.1635 0.2228 ± 6.0183 0.5005 ± 0.2049 0.1342 ± 0.3078 50.8716 ± 14.8161 
5 25 3.0054 ± 0.0689 0.2731 ± 0.0071 0.7914 ± 0.0864 1.1809 ± 0.1298 40.1923 ± 6.2488 
6 12 x.8612 ± 0.0984 0.2937 ± 0.0110 0.7546 ± 0.1233 1.0889 ± 0.1853 45.2489 ± 8.9169 
7 10 3.1053 ± 0.1086 0.3340 ± 0.0122 0.9001 ± 0.1362 1.3092 ± 0.2046 46.3836 ± 9.8459 
8 1 3.2389 ± 0.3447 0.4007 ± 0.0387 1.4079 ± 0.4321 1.8045 ± 0.6492 41.1530 ± 31.2441 
9 1 2.8758 ± 0.3446 0.3762 ± 0.0387 1.9685 ± 0.4320 3.0091 ± 0.6484 4.0349 ± 31.2338 

'* Significant at 1 % leve NS -Non significant 
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BW of different broiler rabbit breeds averaged 

3.011 kg. The average BW of NW, GG and SS 

does were 2.93±1.00, 3.06±0.09 and 3.03±0.08 

kg respectively. The mean PWM among 

different broiler rabbit breeds was 37.01 per 

cent and it averaged 23.55±9.13, 38.61±7.87 

and 35.02±7.61 per cent among NN, GG and 

SS breeds respectively. As expected the lowest 

LWB was for LSB of one which increased 

continuously reaching the highest LWB of 

0.401±0.039 kg for the LSB of eight. LW3 

was also the lowest for the LSB of one showing 

an increased trend reaching the highest LW3 of 

1.968±0.432 kg for the LSB of nine. Vii•oji 

Rao et al. (1994) could find no significant effect 

of the breed type of the litter weight traits. 

Grobner et al. (1995) and Vicente and Garcia 

Zimenez (1992) reported significant effect of 

breed on litter traits under temperate climate. 

Nonsignificant breed effect on BW and 

litter weight traits necessitate further studies to 

confirm the association between breed, BW and 

litter weight traits. The humid tropical stresses 

might have a general depressant effect on the 

growth, among temperate breeds, which might 

influence the association between breed, BW 

and litter weight traits. 

The nonsignii•icant association between 

breed and PWM in this study is supported by 

the findings of Farghaly (1996) who could find 

no significant influence of bt•eed on the PWM 

among broiler rabbits fi•om Egyptian tropics. 

The results of both these studies point out to 

the adverse effect of tropical stresses leading to 

heavy PWM in rabbit bunnies. 

BW, LWB, LW3 and LWW had no specific 

association with the TN of the doe. Similarly, 

PWM of kits were also found to be associated 

with TN classes. TN among rabbits has been 

i•epoi•ted to be correlated significantly with litter 

traits (Lukefahr et al., 1984). Feischhauer et 

al. (1985) attributed tl~e increase in TN to 

superior litter performance. The non-significant 

association obtained in the present study might 

be due to the small LSB 1•anging fi•om 1-7 in 

more than 97 pei• cent of the does studied. This 

small LSB of less ti~an eight teats in the doe 

had insignificant advantage on the growth traits 

and PWM. 

The association between BW, PWM, LSB 

were not significant. Bii•oni et al. (1989) 

reported that a higher BW of the doe with 

increased LSB. Nemeth et al. (1989) attributed 

a higher BW of the doe with lowered PWM. 

The results of this study would probably be a 

result of the detrimental effect of humid tropical 

stress on the BW of the broiler rabbits reducing 

its variability. 

The highly significant effect (P<_0.01) of 

LSB on the LWB, LW3 and LWW obtained in 

this study is in agreement with the earlier studies 

(Khalil et al., 1987; El-Sheikh and EI-Bayoni, 

1994) pointing to the feasibility of selection for 

increased LSB as an important economic trait 

in rabbit. 
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Table 3 Phenotypic correlation between adult body weight, litter weights at birth, three 
weeks and four weeks and pre-weaning mortality in broiler rabbits 

Adult body 
weight 

Litter weight 
at birth 

Litter weight at 
three weeks 

litter weight at 
four weeks 

Preweaning 
mortality 

Adult body weight 1.0000 0.1036"s -0.0451 "s 0.0001 "s -0.0127"s 

litter weight at birth 1.0000 0.3821 ** 0.4827** -0.5181 ** 
litter weight at three weeks 1.0000 0.8830** -0.7769** 
Litter weight at four weeks 1.0000 -0.8388** 
Preweaning mortality 1.0000 

** Significant at 1 %level NS —Non-significant 

Table 3 details the phenotypic correlation 

between BW, LWB, LW3, LWW and PWM 

among broiler rabbits. 

LWB had a highly significant (P <_0.01) 
correlation with LW3 and LWW. LW3 was also 
having a highly significant (P <_0.01) correlation 
of 0.883 with LWW. Earlier Khalil et al. (1986, 
1987} reported a highly significant phenotypic 
correlation among different litter weight traits. 
PWM had a highly significant (P<_0.01) negative 
cori•elationof (-) 0.518, (-) 0.777 and (-) 0.839 
with LWB, LW3 and LWW respectively. 
Similar results were obtained by Farghaly 
(1996) and Krogmeier and Dzapo (1991). The 
higher litter weights at different stages might 
be indicative of a better health status of the 
bunnies contributing reducing P~VM. 

Summary 

Fit•st kindling performance of 81 purebred 
rabbits aged 6-12 months and belonging to three 
broiler breeds namely New Zealand White 
(NW), Grey Giant (GG} and Soviet Chinchilla 
(SS) were studied at the humid tropics of Kerala. 
The effect of breed, adult body weight (BW), 
and teat number (TN) of the doe and litter size 
at birth (LSB) on the litter weight at birth 
(LWB), litter weight at three weeks (LW3), litter 

weight at weaning (LWW) and preweaning.
mortality (PWM) were analysed. Phenotypic 
correlation between litter traits, BW and PWM 
were estimated. Breed and TN had no 
significant effect on BW, LWB, LW3, LWW 
and PWM. LSB had a highly significant 
(P 50.01) influence on the LWB, LW3 and 
LWW. Phenotypic correlation among LWB, 
LW3 and LWW were highly significant 
(P <_0.01). LWB, LW3 and LWW had highly 
significant (P 50.01) correlation of (-) 0.518, 
(-) 0.777 and (-) 0.839 respectively with PWM. 
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A COMPARATIVE STUDY OF ANTI-ULCER ACTIVITY OF Withania 
sornnifera (Amukkiram) ROOT AND FAMOTIDINE IN RATS 

D. Sall~ay', K. Venugopalan~ and Mammon J. Abraham3

College of Veterinary and Animal Sciences 
Mannuthy, Thi•issur 

Gastric ulceration refers to grossly 
detectable defect in the gastric mucosa. These 
defects occur either as multiple, superficial 
mucosal erosions or as large circumscribed 
ulcers that extend through the muscularis mucosa 
and have a firm, raised margin. 

The anti-ulcerogenic activity of W. 
.romnifera has been reported by C.S.LR. (1986}. 

Bhattacharya et al. (1987) also indicated 
the anti-ulcerogenic effect of W. somnifera on 
restrained stress-induced gastric ulcers in rats. 

W. somnifera powder produced dose-
dependent significant anti-ulcerogenic effect on 
aspirin (200 mg/kg oral) induced gastric ulcer 
in albino rats (Sahni and Srivastava, 1993). 

Materials and Methods 

The study was conducted in adult albino 
rats of either sex weighing 150-200 gms, to 
evaluate the anti-ulcer activity of powder and 
alcoholic extract of Withania so~ra~rifera 
(Amukkiram) root 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 W. sontriifera (root) 

foi• 10 days and 20 days after 7 days of 
aspirin administration. The doses and duration 
of administration of the powder/alcoholic 
extract of W. sont~:ifera were fixed arbitarily in 
Table 1. All the rats were sacrificed on 18`'' and 
28`'' day after 10 days and 20 days of treatment 
with powder/alcoholic extract of plant 
pi•epai•ations 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. 
The anti-ulcer activity of Witha~tia somnifea was 
compared with Famotidine. 

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. 

1. Part of M.V.Sc. thesis sub»titted to KAU by the first atethor 

2. Associate Professor, Department of Pharmacology a~td Toxicology 

3. Assistant Professor, Department of Pathology 
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The stomach of all control and tine 

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. 

Table 1 

The ulcer• index and healing index was 
calculated after sacrificing the rats using the 
method employed by Sahni et crl. (1990). 

Sevel•ity of ulceration was assessed by a 
method employed by Gupta et ul. (1988} 
(arbitrary scoring system). 

The data obtained were compared with 
those of standard anti-ulcer drug, Famotidine 
and analysed statistically. 

Doses of Withania somnifera root and Famotidine (in mg/kg body weight orally) were 
fixed as below 

Withalria sonl~riferc~ 

YO day treatment 20 day treatr~te~lt 

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 

Results and Discussion 

Results obtained wet•e tabulated and 
presented in Table 2 and figure. 

Healing obtained with W. .rornnifera 
alcoholic extract at the dose c•ate of 250 mg/kg 
body weight for 20 days (48.473 ± 7.67) and 
500 mg/kg body weight for 20 days (54.586 ± 
5.74) and powder at the dose rate of 1000 mg/ 
kg body weight for 20 days (41.96 ± 6.36) are 
comparable with famotidine at the dose rate of 
40 mg/kg body weight for 10 days and 20 days 
(50.493 ± 5.6 and 67.443 ± 6.03) respectively. 

All other experimental group under study 
with tis plant produced healing comparable to 

famotidine at the dose rate of 40 mg/kg body 
weight for 10 days (50.49 ± 5.6). 

All groups significantly reduced the ulcer 
index when compared with aspirin treated 
control. W. sonlllifera alcoholic extract and 
powder produced adore-dependent increase in 
healing. W. solllltlfera alcoholic extract at the 
dose rate of 250 mg/kg body weight for 20 days 
(48.473 ± 7.67), alcoholic extract at the dose 
rate of 500 mg/kg body weight for 20 days 
(54.586 ± 5.74), and W. sonlllifera powder at 
the dose rate of 1000 mg/kg body weight for• 
20 days (41.957 ± 6.36) produced healing 
comparable to famotidine at the dose rate of 40 
mg/kg for• 10 days and 20 days. 



Histopathological findings 

Lesions observed grossly were petechial 
haemorrhages, shallow erosions and deep ulcers. 
Microscopically, mucosal ulcers revealed a 
rough wedge shaped zone ofcoagulative necrosis 
characterized furtherby capillary haemorrhages 
in the lamina pi•opria, desquamatioi~ of the 
epithelial layer and development of a superficial 
area of ulceration. The lesions whether shallow 
erosion or deep ulcers wet•e covered by an 

G4 Journal of Veterinary and Animal Sciences, 31 (2000) 

The exact mechanism of the anti-ulcerogenic effect of W. so~luaifera was not clearly understood 
but believed that the anti-ulcerogenic effect of W. sontnrfera was due to the inhibition of histamine 
and serotonin activity in CNS (Sahni and Srivastava, 1993). 

Table 2 Summary of observations of ulcer index and healing index obtained with W. sona~iifera 
in comparison with famotidine and control groups 

No. of animals 8 

Groups Mean ulcer index` Mean healing index 

W. sontnifera 

G (1) 40.380 ± 4.98 32.556 ± 5.49 

G (2) 35.005 ± 5.84 38.563 ± 6.37 

G (3) 26.500 ± 6.98 48.473 ± 7.67 

G (4) 20.875 ± 5.31 54.583 ± 5.74 

G (5) 45.005 ± S.GO 26.435 ± 6.25 

G (6) 42.005 ± 5.29 30.419 ± 5.90 

G (7} 37.630 ± 5.62 35.299 ± 6.17 

G (8) 31.750 ± 6.01 41.957 ± 6.36 

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 

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 i•e-epithelialization was almost 
complete and the junctional morphology was 
almost restored in the Famotidine treated group 
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that to a very less degree in Withania sonurifera 

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 Withanra sornnifera 

(Amukkiram) roots given orally at different dose 

levels and frequency in aspirin induced gastric 

ulcers in comparison with Famotidine. 

All experimental groups under W. 

sornnifera root significantly reduced the ulcer 

index when compared with aspirin treated 

control [CG (A)]. Alcoholic extracts of 

Withania sonrrrifera produced adose-dependent 

increase in anti-ulcer activity while healing 

effect produced W. sornnifera root powder are 

not dose-dependent. 
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AN ASSESSMENT OF ANTI-ULCER ACTIVITY OF Musa (AAB GROUP, 
"NENDRAN") IN COMPARISON WITH FAMOTIDINE 

D. Sanjay', K. Venugopalan2 and Mammen J. Abraham3

College of Veterinary and Animal Sciences 
Mannuthy, Thrissur 

Peptic ulcer is a common disease syndrome 
in man and pets. A peptic ulcer develops as a 
result of localised areas of necrosis and digestion 
of'the mucosal lining of the digestive tract. The 
study was undel•taken to investigate the 
effectiveness of Musa (AAB group, "Nendran") 
unripe fruit on expet•imentally induced gastric 
ulceration in albino rats. 

Waalkes et rcl. (1958) reported that banana 
has high content off 5-hydroxy tryptamine and 
norepinephrine. He postulated that serotonin 
was known to inhibit gastric secretion and due 
to this high serotonin content banana can be 
useful in peptic ulcer. 

Vegetable banana (M. paradisiaca) has 
been extensively investigated since 1960's based 
on the report of Waalkes (1958). The anti-
ulcerogenicactivity of unripe green banana was 
first reported by Sinha et al. (1961). 

Sanyal et al. (1961) found that banana 
emulsions introduced directly into the stomach 
reduce gastric acid secretion and also prevent 
chronic ulceration and perforation induced by 
repeated injections of histamine. 

The study conducted by Sanyal et al. 
(1963) cleat•ly indicated that unripe plantain 
banana helps in prevention and healing of the 
phenyl butazone induced ulcers. It was 

suggested that the anti-ulcei•ogenic properties 
of plantain banana may be due to a demulcent 
or antacid effect similar to that of Aluminium 
hydroxide. 

Best et al. (1984) found that various 
preparations of dried unripe plantain banana 
were found to be anti-ulcet•ogenic against 
aspirin-induced ulceration in rats and were 
effective both as a prophylactic treatment and 
help in healing of ulcers already induced by 
aspirin. Ripe fruit bananas were found to be 
ineffective. 

Goel et al. (1986) observed that anti-
ulcerogenicaction of unripe banana was not due 
to inhibition of acid-pepsin but was associated 
with augmentation of gastro-duodenal mucosal 
protective factors. 

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 Musa (AAB group 
"Nendran") mature, unripe fruit in comparison 
with Famotidine, a standard anti-ulcer dt•ug. 

The gastric ulcer was induced by using 
aspirin at the dose rate of 200 mg/kg body 
weight orally for 7 days with restt•icted feeding 
and water trdlib. Eighty eight tats weighing 
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2. 
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150-200 gm body weight of either• sex were used for the study with eight rats in each gl•oup. The rats 
were treated with powder/alcoholic extract of Musa for• 10 days and 20 days after 7 days of aspirin 
administration. The doses and duration administration of powder/alcoholic extract of Musa (AAB 
group "Nendran") were fixed arbitarily as in Tablel. 

Table 1 Doses of Mecsa (AAB group "Nendran") unripe fruit and Famotidine (in mg/kg body 
weight orally) were fixed as below 

Mersa (AAB group "Nendran") 

10 day treatment 20 day treatment 

Alcoholic extract G(1) 500 G(2) 1000 G(3) 500 G(4) 1000 

Powder G(5) 1000 G(6) 2000 G(7) 1000 G(8) 2000 

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 groupA [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. 
The anti-ulcer activity of Mersa AAB group 
Nendran was compared with Famotidine. 

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 
8a' 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 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 figure. 
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Table 2 Summary of observations of ulcer index and healing index obtained ~vith Musa (AAB 
group, "Nendran") in comparison with famotidine and control groups 

No. of animals 8 

Groups Mean ulcer index's Mean healing index` 

Musa (AAB group,"Nendran") 

G (1) 36.225 ± G.12 37.583 ± 6.69 

G (2) 20.565 ± 6.09 55.220 ± 6.75 

G (3) 27.125 ± 4.10 77.312 ± 4.13 

G (4) 14.755 ± 5.00 62.386 ± 5.92 

G (5) 32.875 ± 5.62 40.842 ± 5.94 

G (6) 40.565 ± 4.97 31.967 ± 5.69 

G (7) 40.185 ± 5.68 32.567 ± 6.15 

G (8) 30.060 ± 3.80 44.283 ± 3.82 

Control groups 

CG (A) 

CG (B) 44.190 ± 3.86 28.587 ± 4.47 

CG (C) 40.225 ± 4.94 32.67 ± 5.47 

Famotidine groups 

F (10) 24.625 ± 5.22 50.793 ± 5.60 

F (20) 11.005 ± 5.15 67.443 ± 6.03 

X Significant at 

All experimental groups under study with 
this plant have significantly higher healing 
effects than control groups for 10 days. 

The alcoholic extract of Musa (AAB group 
`Nendran') at the dose rate of 100 mg/kg body 
weight for 10 days (55.22 ± 6.75), 500 mg/kg 
body weight for 20 days (47.312 ± 4.13); and 
1000 mg/kg body weight for 20 days (62.386 ± 
5.92} produced healing comparable to 
famotidine at the dose t•ate of 40 mg/kg body 
weight for• 10 days and 20 days (50.49 ± 5.6 
and 67.44 ± 6.03) respectively. 

Mccsa (AAB group `Nendran") powder at 
the dose rate of 1000 mg/kg body weight oft• 

1 pei• cent level 

10 days (40.842 ± 4.94) ad 2000 mg/kg body 
weight for 20 days (44.283 ± 3.82) produced 
healing comparable to famotidine at the dose 
rate of 40 mg/kg body weight for 10 days 
(50.493 ± 5.6). 

Mccsa alscoholic extract at the dose rate of 
500 mg/kg body weight for 10 days (37.583 ± 
6.69), powder at the dose rate of 2000 mg/kg 

body weight for 10 days (31.967 ± 5.69) and 
1000 mg/kg body weight for 20 days (32.567 ± 
6.15) produced healing comparable with control 

groups for 10 days and 20 days (28.587 ± 4.47 
and 32.767 ± 5.41) respectively. 
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The alcoholic extract of Mccsa (AAB group 
"Nendran") mature and unripe fruit produced a 
dose-dependent increase in anti-ulcer activity 
while healing effect produced by banana powder 
are not dose-dependent but the effects are 
comparable. All the groups produced a 
significant decrease in ulcer index when 
compared to aspirin treated control group (CG 
(A))and healing better than control group for 
10 days. 

Histopathological findings 

Lesions obset•ved grossly were petechial 
haemoi•i•hages,sha1low 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 a superficial 
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-
epithelialization. The re-epithelialization was 

almost complete and the junctional morphology 

was almost restored in the Famotidine treated 
group that to a very less degree in Mccsa treated 

on groups. 

Summary 

The study was conducted in adult albino 

rats of either sex weighing 150-200 gms to 

assess the anti-ulcer property of Mccsa (AAB 

group "Nendran") unripe fruit in comparison 

with Famotidine. 

The alcoholic extract of Musa (AAB group, 

"Nendran") unripe fruit produced adose-

dependent increase in anti-ulcer activity while 

healing effect produced by Musa powder are 

not dose dependent but the effects are 

comparable with Famotidine groups 

administered for 10 days and 20 days 

respectively. All the groups produced a 

significant decrease in ulcer index when 

compared with aspirin treated control group [CG 

(A)] and IZealing better• than control group [CG 

(B)] for 10 days. The present study advocates 

the use of Mccsa powder• and alcoholic extract 

as an effective anti-ulcer agent. 
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attempt was also made to determine the blood 
value changes in rats subjected to uninterrupted 
short duration of low atmospheric pressure and 
the resultant hypoxia. 

Materials and Methods 

A chamber consisting of a large mouth glass 
bottle with a metal screw lid was drilled with 
three holes. One was fitted to a low pressure 
gauge, the next to an exhaust tube and the third 
to an improvised controllable inlet stopper. The 
exhaust tube was then connected to a vacuum 
pump and the pressure was regulated by 
manoeuvering the stopper. (Fig.) 
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HIGH ALTITUDE STUDIES - A SIMPLE TEC~INIQUEX 

B. Hari Prakash and Mohammed Nayeem 

Department of Physiology, Madras Veterinary College 
Chennai 600 007, India 

Laboratory animals exposed to simulated 
high altitude for short duration may experience 
changes in their blood values as it has been 
noted by earlier authors (Stickney and Van Liere, 
1953; Vaughan and Pace, 1956; Timiras et al. 
1957; Smith and Crowell, 1963; Buderer and 
Pace, 1972) in rats exposed to similar conditions 
over longer periods. This change depends upon 
the degree of hypoxia to which rats might be 
subjected to. In this experiment, an apparatus 
was fabricated for high altitude studies up to a 
maximum of 500 mm Hg which corresponds to 
an altitude of approximately 10,000 — 12,000 
feet (Luft, 1965) under natural conditions. An 

3 

I 

1. 80.TTLE USED AS HYP08ARIC CHAMBER 5. EXHAUST TUBE 

2. RAT 6. EXHAUST 
3. LOW PRESSURE GAUGE 7 . ~ MOTOR 
4. INLET TO CONTROL AIR ENTRY 

Fig. Hypobaric Chamber Model 

Paper selected for Dr. P.S. Lalitha Award at the Conference of hidiatt Association of Bio»iedical 

Scie~ttists, 1998 
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TwelveAlbino rats weighing approximately 
150 g of either sex were used in the experiment. 
Six were used for determining the normal values 
and the other six were used for the study. All 
were maintained on rat pellet put•chased locally. 
Each rat in the experimental gt•oup was subjected 
to simulated high altitude conditions separately. 
It was introduced in to the chamber through 
the mouth of the bottle and care was taken to 
make the bottle air tight by using adhesive tapes 
after• screwing the lid. The exhaust pump was 
started and the stopper was manoeuvered such 
that there was a steady pressure of 560 mm Hg 
at room temperature for 5 hours. This pressure 

corresponds to an approximate altitude of 8,000 

feet (Luft loc. cit.). At the end of the 5 hour 

period, each rat was subjected to intracardiac 

puncture to collect blood samples for analysis. 

Blood was collected in heparinised vials and half 

of it was spun down to determine the 

haematocrit values. The other half was used 

for haemoglobin, R.B.C. and W.B.C. 

estimation. 

Results and Discussion 

The results of the blood analysis are shown 

in Table 1. 

Table 1 Blood sample analysis of normal rats (NR) and experimental rats (ER) and statistical 
analySlS 

Rat No. Hb.(NR) 
(g/dl.) 

Hb.(ER) 
(NR)% 

PN 
(NR)% 

PN 
(ER)% 

RBC 
(NR) 

RBC 
(ER) 

X(106) 

WBC 
(NR) 

X(106) 

WBC 
(NR) 

X(103) 

1 14 10 35 36 ~ 5.0 5.2 7000 8000 

2 1 b 12 37 34 5.2 5.2 7500 8000 

3 12 10 39 35 4.9 5.3 7800 6000 

4 12 14 35 36 5.6 5.4 8100 7000 

5 10 10 36 32 5.5 6.1 8000 6500 

6 11 9 35 36 5.3 5.5 7900 8000 

Mean 12.50 10.83 36.16 34.83 5.25 5.48 7716.6b 7250.00 

Student —`t" 1.44 NS 1.44 NS 1.33 NS 1.18 NS 

NS —Statistically non-significant at P > 0.05 

It is clear that there are only marginal changes 
in the blood values of experimental rats when 
compared to the normal rats and these changes 
were found to be statistically non significant 
(P > 0.05). 

At high altitudes, although the air still 
contains the usual 20.95% oxygen (Schmidt-
Neilsen, 1994), it becomes less available as 
atmospheric pressure and consequently the 

partial pressure of the oxygen are lowered 

causing hypoxia, but this hypoxia did not lead 

to changes in the blood parameters as evidenced 

from the experiment. The experimental set up 

is prospective and further studies using the same 

in uninterrupted acute long term and chronic 

conditions may give useful results. It may also 

be used: 
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1) To determine the effect of harmful air 
pollutants for lengthy periods. 

2) To create hyperbaric conditions and study 
its effects. 

3) To study the effect of various gases and 
pollutants at sub-atmospheric pressure. 

The entire set up is cost effective, easy to 
assemble and does not require costly items 
except an exhaust pump, which is usually 
present in any standard laboratory. 

Summary 

A simple experimental set up was fabricated 
to study changes in laboratory anaimals 
subjected to sub-atmospheric pressure. 
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Short Communication 

SL;f n~IlV1ER MASTITIS IN A SHE GOAT -CASE REPORT 

Summer mastitis or Corynebacterium 
pyogenes mastitis is a necrotising suppurative 
inflammation of mammary tissue in non-
lactating bovine. Though summer mastitis is 
commonly reported in bovines (Sol et al., 1985; 
Seinhorst et al., 1991), there is paucity of 
information on goats. This paper describes a 
case of corynebacterium mastitis in a goat. 

Case history and observations 

A nondescript one year old she goat was 
presented with the history of swollen udder, 
inappetance and pyrexia for three days to the 
Veterinary College Hospital, Namakkal. On 
clinical examination the animal had pyrexia 
(408C), depression, respiratory distress, 
abdominal respiration and difficulty in walking. 

The left quarter of mammary gland and 
teat had edematous painful swelling. Milk from 
the left quarter was pasty and purulent in nature. 
The antibiogram of the organisms isolated from 
milk sample revealed that it was sensitive to 
enrofloxcin, ciprofloxacin and gentamicin and 
the bacteriological examination revealed the 
presence of Cory~tebacterium sp. 

The culture and sensitivity were carried out 
as per the method of Bauer et al. (1966). The 
animal was treated with parental enrofloxacin 
and gentamicin and magnesium sulphate-
glycerine paste applied externally for 3 days. 

Discussion 

The term `summer mastitis' is apparently 
a misnomer because cases can occur throughout 
the year in animals of all ages. Coryrtebacteriunt 
pyoge~ies is regrded as one of the principal 
causes of mastitis in non lactating cattle (Sol et 
al., 1985). Goats are much less frequently 
affected by contagious mastitis than cows. It is 
a galactophoritis with only slight primary 

involvement of the acinar tissue. The possible 
predisposing factors and exact mode of 
transmission of summer mastitis remains 
uncertain. The clinical signs reported in this 
case resembles those in cattle described by 
Radostits et al. (1994). 

The foul odor of organic acids and indole 
in the secretion, produced by Peptococcus 
indolicus is seen in summer mastitis in cattle 
(Barragry, 1994). In this case the foul odor is 
absent. Bacteriological examination of milk 
samples taken from cases of summer mastitis 
have most commonly isolated C. pyogenes, P. 
indolicus and obligatory anaerobic bacteria 
(Madsen, 1985). This is in agreement with the 
present report. 

Considerable success has been achieved in 
treating C. pyogefres mastitis with a combination 
of antibiotics and treatment success might be 
increased if treatment were initiated at an early 
stage of the infection. The difficulty lies not in 
the sensitivity of the organism but rather in the 
penetration of the antibiotic through purulent 
masses to the focus of infection (Barragry, 
1994). The failure to respond to treament in 
this case might be due to the late initiation of 
treatment and poor penetration of antibiotics 
through the purulent masses. 

Summary 

A case of summer mastitis or 
Cory~tebacterium pyogenes mastitis was 
recorded in a goat and discussed. 
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Short Communication 

VAGINAL FIBROSARCOMA WITH MAMMARY GLAND METASTASIS 
ASSOCIATED WITH INGUINALHERNIA IN ABITCH -A CASE REPORT 

Of all the canine neoplasms, vulval and 
vaginal tumours constitute about 2 to 3 per cent 
(Brodey and Roszel, 1967) and transmissible 
venereal tumours have been observed to be the 
most common type of all vulvo-vaginal 
neoplasms (Johnston, 1993). Thacker and 
Bradley (1983) reported that 75% of the vulvo-
vaginal tumours were benign. A case of 
fibrosarcoma of vagina with metastasis to 
mammary gland associated with inguinal hernia 
and its surgical correction is reported. 

History and clinical findings 

An eight year old pomeranian bitch was 
presented with a history of tenesmus and 
anorexia for a week. On examination the bitch 
was found to have a small nodule like hard 
swelling in the inguinal and caudal abdominal 
mammary glands on both sides. There was also 
a small soft tissue swelling in the right inguinal 
region suggestive of inguinal hernia. Digital 
rectal examination revealed a hardmass near the 
pelvic inlet. 

Survey radiograph showed a circular• soft 
tissue density in the pelvic cavity and barium 
enema revealed narrowing of the rectum. 

Operative technique 

'I~mour excision: Mid line laparotomy was 
done under general anaesthesia using 2.5% 
thiopental sodium after premedication with 
atropine sulphate and triflupromazine 
hydrochloride. A lemon sized lia~•dmass was 
observed in the vaginal canal. The vaginal cavity 
was opened and the tumour• was excised by blunt 
dissection. The vaginal incision was closed with 

simple continuous suture using 1/0 catgut. 

Ovariohysterectomy: Simultaneously 
ovariohysterectomy anterior to the cervix was 
performed as per standard technique. 

Herniorrhaphy: A portion of omentum 
was seen protouding through the right inguinal 
ring. The omentum was reduced and the defect 
was closed with simple interrupted sutures using 
1/0 catgut. 

Lumpectomy: The small lumps in the 
mammary glands were excised separately. 
Hitopathology of both tumours were found to 
be fibrosarcoma. 

Discussion 

Vaginal fibrosarcoma has been reported 
more commonly in cats than in dogs (Thrasher, 
1961). Metastasis of vaginal tumours has been 
reported to be rare, because most tumours were 
found to be benign. Leiomyosarcomas of vagina 
were reported to have metastasized to regional 
lymphnodes, lungs and cervical spinal cord 
(Johnston, 1937) and reports on metastasis to 
mammary gland were scarce. Ovariohysterec-
tomywas performed since it is known to reduce 
the incidence of recurrnce of mammary tumour. 
Allen and Mahaffey, (1989) reported that the 
mean survival time after both ovariohy-
sterectomy and mastectomy was more than that 
of mastectomy alone. 

Inguinal hernia was an incidental finding 
and was corrected successfully. 

Summary 

Successful surgical correction of a case of 
vaginal fibroma associated with mammary gland 
metastasis and concurrent inguinal hernia is 
reported. 
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A CASE OF PERSISTENT HYMEN AND ITS SURGICAL CORRECTION IN 
A BITCH - A REPORT 

The common congenital anomalies of the 
vagina include rectovaginal fistula, segmental 
hypoplasia, persistent hymen (Wykes and Olson, 
1993) and rarely double vagina (Capel-Edwards, 
1977). Various forms of persistent hymen have 
been reported in bitches, namely a vertical 
septum or an annulus fibrous stricture (Holt and 
Salye, 1981). A case of persistent hymen in 
the form of a vertical vaginal band in a bitch is 
reported. 

History and clinical findings 

A two year old Alsatian bitch was presented 
with the history of intense licking of the vulva. 
Fut•ther it was reported that the bitch, even while 
in heat, did not allow the male dog to mount. 
Vaginal examination revealed a congested 
vagina. A tough fibrous vertical band running 
from the roof to the floor of the vagina was 
palpated on digital examination cranial to the 
urethral opening. It was diagnosed as a case of 
persistent hymen and the bitch was prepared for 
surgery. 

Operative technique 

The bitch was premedicated with 1 ml of 
atropine sulphate intramuscularly and 15 mg of 
triflupromazine hydrochloride intravenously. 
Anaesthesia was induced with 2.5% thiopentone 
sodium to effect. An urethral catheter was 
placed i~t situ until the surgery was completed. 
A dorsal episiotomy was performed to expose 
the vagina and a thick vertical fibrous band was 
seen extending from the roof to the floor 
obstructing almost one third of the vaginal 

cavity. The vaginal band was completely 
excised and removed. After checking for 
bleeding, the episiotomy wound was closed in 
three layers, using simple continuous sutures for 
vaginal mucosa and submucosa using 1/0 catgut 
and simple interrupted sutures for the skin using 
silk. 

The bitch was given 500 mg of Ampicillin 
intramuscularly for 5 days and the animal 
recovered uneventfully. 

Discussion 

The congenital anomalies of the dog's 
reproductive tract are caused by either 
developmental inhibitions of portions of the 
paramesonephric ducts or aberrations in the 
pattern of fusion of each other• or to the 
urogenital sinus. (Wykes and Olson, 1993) 
Wykes and Soderberg (1983) suggested that 
incomplete fusion of tl~e caudal parameso 
nephric ducts with retention of a medial partition 
could result in an elongated vertical vaginal 
band, as seen in this case. Vaginitis has been 
found to be the common clinical finding in such 
cases, which could result from inadequate 
drainage of the cranial portion of the vagina 
and uterus. 

The bitch was mated successfully during 
the next heat and it whelped without 
complications. 

Summary 

A case of persistent hymen and its 
successful surgical correction in a bitch is 
reported. 
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Short Communication 

PATHOGENESIS OF Toxoplasf~aa gondii OOC~'STS IN MICE= 

The suitability of mice as experimental 
model for Toxoplas~ria go~rdii infection has been 
studied by Gupta et nl. (1980), Chellappa 
(1987), Shastri and Mandakhalikar (1992) and 
Mandakhalikar et al. (1993a). Mandakhalikar 
et crl. (1993b) studied the pathogenicity of 
Parbhani isolate of Toxoplasr~ta in mice as well 
as in rats. The present paper deals with the 
pathological changes in experimental 
toxoplasmosis in white laboratory mice. 

Toxoplasma gondii oocyst inoculum 
preserved in 2.0 per cent sulphuric acid obtained 
from Dr•. J.P. Dubey (USA) formed the material 
I~or experimental infection in mice. It was 
reconstituted as per the method followed by 
Chellappa (1987) so as to contain 3000 oocysts 
in the inoculum. Two batches of three adult 
mice, each weighing 20 to 25 gm were 
inoculated orally and subcutaneously, 
respectively, with one millilitre of the 
reconstituted suspension of the oocysts. In both 
the batches, two mice each were maintained as 
non-infected controls. 

The inoculated mice were observed daily 
for the manifestation of any symptom. Mice 
that died during the period of observation were 
autopsied and the gross and histopathological 
changes of various organs were observed and 
studied. Impression smears from the organs 
were prepared in Giemsa and examined 
microscopically. Mice that died at various 
intervals of the observation period were utilised 
for tissue digestion experiments (Jacobs and 
Melton, 1957) and bioassay in mice and cat. 

Results 

One of the mice given oral infection died 
on the tenth day itself while the other mice died 
only after 134 days (4'/z months). Among those 
mice given infection subcutaneously, one died 
instantly. Another one died on the 1St'' day post-
infection while the third mouse was sacrificed 
on the 36t'' day post-infection, due to its 
unhealthy state. 

The symptoms exhibited by the mice of 
both groups were similar like extreme weakness, 
huddling in one corner, off-feed, rough hair coat,,•
sticky eyes, loss of hail• around the eyes and 
nose and circling movements. One of the mice 
orall}~ infected and that died after 41/2 months 
showed corneal opacity. 

The changes observed on the organs of the 
mouse that died 10 days after oral infection and 
in another that died 15 days after subcutaneous 
infection were mottling and haemorrhage of 
liver and lungs and distension of the intestines. 

Impression smears from various organs 
showed tissue cysts in the liver, lungs and 
mesentery of the mouse that died on the l0t'' 
day and in the brains, liver and lungs of the 
mouse that died on the 15t'' day after oral and 
subcutaneous inoculation respectively. The 
remaining mice that died after a period of 36 
days and 134 days also revealed tissue cysts in 
the brain touch smears. The cysts were 12.12 
to 36.36 µm in size. 

The histopathological changes observed 
were focal encephalitis and gliosis of the brain 

* Part of PhD thesis submitted by the first author to TANUUAS, Chennai-7 
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with the presence of a tissue cyst, necrosis and 

diffuse vacuolar degenerative changes of the 
hepatocytes of liver apart from the presence of 

a cyst in the sinusoids, bi•onchiolitis and 
peribr•onchiolar and pei•ivascular mononuclear 
cell infiltration in the lungs, focal mononuclear 
cell infiltration and necrosis of the cardiac 
rrruscle fibres and lymphoid depletion of the 
spleen. 

Peptic digests of the brain tissues of one of 
the infested mice produced T. gorrdii tissue cysts 
in the brains of another set of three mice after a 
period of eight weeks upon intraper•itoneal 
inoculation. However, bioassay of the organs 
of a mouse showing positive symptoms of T. 
gorrdii into a cat was not successful. Oocysts 
could not be recovered from the cat faeces 
either by faecal floatation or by faecal culture 
method. 

Discussion 

The results recorded in the present study, 
correlate with the observation of Dubey (1977) 
wherein mice died nine days and 
Mandakhalikar et al. (1993b) wherein the mice 
died 8 to 12 days after oral infection. Symptoms 
reported are in accordance to the findings of 
Gupta er al. (1980) and Chellappa (1987) who 
also reported of dullness, lacrimation, ruffled 
hair coat, off-feed etc. The corneal opacity and 
circling movements observed in mice in the 
present work are indicative of the presence of 
the organism in the brain (Mandakhalikhar 
et al., 1993a). Gross and histopathological 
changes noted in the organs and the presence of 
tissue cysts in the lungs and brain observed 
presently agreed with the findings of Shastri 
and Mandakhalikar (1992) and Mandakhalikar 

et al. (1993a). Isolation experiment of T. gondii 

in mice were successful as Were those of Dubey 

(1977). In contrast to the findings of Chellappa 

(1987) and Shastri and Mandakhalikar (1992), 

no oocyst could be detected in the cat faeces 

after feeding infected murine carcass. The use 

of an adult cat in the present study could be a 

reason for• this, since age of cats influenced the 

morbidity and mortality rate in experimental 

toxoplasmosis (Dubey and Frenkel, 1976). 

Besides, recovery of the minute T. gorrdii 

oocysts from cat faeces is rather cumbersome 

and there is always a possibility of missing them 

during the examination. 

Summary 

Mice infected with 3000 oocysts of T. gondii 

orally and subcutaenously, showed symptoms 

like dullness, off-feed, loss of hair and corneal 

opacity. Grossly, liver and lungs showed 

mottling and haemorrhage, while in sections 

there were inflammation, necrosis and 

mononuclear cell infiltration in most of the 

organs. Tissue cysts were observed in the liver, 

lungs, mesentery and brain. Isolation 

experiments were successful in mice. 
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Short'Communication 

MORPHOLOGY OF KIDNEY OF SPOTTED DEER, Axis axis, WITH 
RELATION TO ITS ENVIRONMENT 

Environment plays an indispensable role in 

determining much of the morphological and 

physiological adaptations in Mammals; while 

the former is evi-dent from the animals 

appearance, many of the physiological 

adaptations are not so apparent (Mount, 1979). 

According to Sperber, structure and 

concentrating ability of the mammalian kidney 

depend on habitat of that mammal (Abdalla and 

Abdalla, 1979). Based on this, the present study 

was envisaged to determine the existence of such 

correlation in the kidney of Spotted Deer (Indian 

Chital), which usually habitat nonarid places. 

Apparently healthy kidney was collected 
from a Spotted Deer atpost-mortem, which died 
due to trauma at the Arignar Anna Zoological 
Park, Chennai. Sample of kidney was fixed in 
10%formal saline; gross and histomorphological 
studies were made subsequently. The Relative 
Medullary Thickness (RMT) which is an 
indicator of the lengths of the loop of Henle 
was calculated using Sperber's formula (1944}. 

Relative Medullary Thickness (RMT) _ 
Mean thickness of the medulla x 10 

Cube root of kidney volume 

The kidney of the Spotted Deer was 
unilobar with a tough capsule. It measured 8.3 
cm in length and 4.8 cm in breadth (Fig.l). 

Fig. 1 External Morphology of Kidney -Spotted Deer. 



Morphalagy of kidney of spatted deer, A.ris a.ris, with relation to its en~~iranment R7 

The external surface of cortex was smooth and was reddish brown in colour while the medulla had a 
dark purplish outer zone and a paler inner zone. The cortico-medullary junction was easily discernible 
and was marked by puncturing of arcuate arteries at t•egular intervals (Fig. 2}. 

Fig. 2 Cortex and Medulla of equal thickness. 

The ability of an animal to concentrate 

urine is directly dependent upon certain 

anatomical features especially long loops of 

Henle (Schmidt-Nielson, 1994) and RMT is an 

indicator of the lengths of these loops (Schmidt 

—Nielson and O'De11,1960). In this study RMT 

of Spotted Deer was found to be 2.9613, very 

much less than that of Camel, having a RMT of 

7.89 and capable of producing a highly 

concentrated urine (Abdalla dnd Abdalla, loc. 

cit.). Also the average cortico-medullary 

thickness was found to be about 1:1.3272, which 

was almost equal to that of Cattle, which are 

highly water dependent and produce a much less 

concentrated urine than Sheep (Macfarlane, 

1968), which has greater medullary thickness. 

Histologically, the kidney showed both long 

and short-looped nephrons. The inner 

medullary region was characterised by very few 

thin limb loops of Henle among the collecting 

ducts (Fig. 3). 
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I'ig. 3 Inner Medullary region showing a 
L -Thin limb of Hen 

The foregoing discussion suggest the 

Spotted Deer's inability to produce a 

concentrated urine, though the role of ADH 

proven effective in some other mammal, is to 

be investigated. The habitat range of Spotted 

Deer comprise only areas where plenty of water 

is available (Prater, 1971), which corroborates 

the present findings. 

Summary 

Kidney of Spotted Deer shows very few 

thin limb of Henle indicating its lack of power 

to produce concentrated urine. 
Histomorphological study and RMT reveal that 
Spotted Deer cannot survive in grid areas. 

few thin limb of Henle. (H & E x 100) 
le. C -Capillary. 
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