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1, i>5TaOOOCTION

Rearing o£ ducks is one of the important and popular 
occupations of farmers in the state of Kerala. The geogra
phical location and the climatic profile are ideally suited 
for rearing ducks. Although, duck rearing has not developed 
as an industry in Kerala, there are very large number of 
farmers who earn their livelihood 37/ maintaining ducks.

The ducks by nature are hardier than chicken and there
fore, they are not prone to develop a large number of diseases 
But the practice of rearing ducks carried out in Kerala is 
peculiar in that they are moved from place to place and arc 
maintained on pasturing in paddy fields. This nomadic habit> 
therefore, exposes them to different micro environment and 
chances of getting infection arc great and this perforce alno 
contributes to the spread of infections. The duck farmer in 
Kerala did not consider disease problem in ducks as an 
important factor that hindered profitable duck farming, untiJ 
the duck plague outbreak in Kerala In 1976. This was an aye 
opener to the farmers and scientists engaged in duck disease 
surveilanee and control programmes. Over the years, the duck 
plague epidemic has been the only solitary instance in the 
history of duck farming in Kerala which caused considerable 
mortality of ducks in the state and threatened to choke the 
duck farming enterprise, since this epidemic, considerable 
attention has been paid to the management of diseases of ducks
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apart from the losa In floeJt duo to infectious diseases, 
the loss toy way o£ impaired growth and loss of production due 
to nonspecific factor® are of paramount consideration in 
projCitaolQ farming and such looses although they may appear 
small in eerpscfc of individual holdings, would certainly canfcri-* 
bate to severe national loso due to wasting of food and labour 
on unproductive sfcoch. The duchs are mainly roared Cor pro
duction of aggs and any disorder that affects tho reproductive 
system will have a great hearing on the production potential 
of the ducJc. In ordor to ensure persistent and tnaximm pro
duction in the floch it is imperative to investigate into the 
disorders affecting tho reproductive system in order to under
stand the prevalence, natures and significance of those dis
orders. Eventhough, tho more acute and generalised infections 
.aid epidemics uMch cause damage to the reproductive system 
can s3S recognised by tho clinical manifestations and by 
bacteriological OKcnisafcions* conditions which arc slow and 
insidious in •choir onset and are without detectable clinical 
manifestations pass unnoticed for a Iona tiros thereby causing 
impuirod production no well aa vorraitting cryptic spread of 
such diseases, 'This group o£ disossoc continues to bo a poorly 
attended field o£ investigation and research in India and 
abroad.

Although, systematic investigations havo boor, carried 
out on the pathology o£ too reproductive organa in clilclxn, 
no planned investigations have fcoen undortaton to study the
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disorders encountered in the reproductive system of ducKs.

AfXs&oxin is a potent hepatotoaetn in large doson and in low 
doses it causes varying degree ofi degenerative and necrobiotic 
changes in various organ systems. The adverse biological 
effects of this toxin have more relevance particularly in the 
case of ducks which have been demonstrated to be very suscep
tible to this toxin. Because of the favourable agrociiraafcic 
conditions in Kerala, fungal growth in feed commodities is 
very common end fcha fesao of dueJss ora often contaminated with 
aflatoscin, Besides this, inveacigatims undertaken in the 
Department of Pathology havo also shown that Oehratoxin, 
anothor toxic fungal metabolite Id aloo present in many of the 
feed samples, Tho undesirable effect of these mycotaxincs on 
the growth and production of the ducks is bound to ba tremen
dous, particularly in lou doses. Since the myootoxins are 
regularly consumed by the dueKs along with th® Seed in low 
dosoa it was decided to undertake an experimental study to 
3 5 0 0 3 3 the effects of aflatoxin and echratoxin on tho repro
ductive organs of euolis, The results obtained havo been 
documented and analysed. It is presumed that the observations 
made on the reproductive disorders of ducks will go a long way 
to snake it possible to advocate affective methods to combat 
various reproductive disorders and this would help to promote 
better egg production sad enhance the profit of the farmers 
engaged in rearing of ducks.
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2,0. REVIEW OF UWERttrURfi

2.X, Pathology a£ tlxs female reproductive system in 
chicken

2.1.1. Functional right ovary and oviduct.
Kaupp <1982} reported the presence of functional ovary 

and oviduct on tha right side along with the presence of fuac- 
tional left ovary and oviduct in a hen. Morphological changes 
in gross appearance o£ th e persistent right oviduct were 
reported. Cyatie mnnaats of the right mullorian duct wore 
reported by several workers (•Ji’lior, 1127; Webster, 1949} 
Blount, 1949} Van Srarihovan. 1957} Scxsa, 1964}.
2.1.2. atrophy1 and Hypoplasia,

Valsala and Slvadas (1971) encountered atrophy and 
hypoplasia of the left ovary and loft oviduct in 7.5 % of the 
hens autopsies. Eighty-olgbt per cent of the cases of hypo
plasia end atrophy were noticed in birds between six months 
and one year old, while the rest appeared in the older birds.

2.1.3. Impaction.
impaction of the oviduct and egg bound were probably 

the most frequently described clinical conditions of the 
female reproductive system in Chicken, Oas and Biswal <1946}, 
FecJshfiSa (1965), Valsula and SivasSas (1970) and Keyset (1950) 
described this condition in chicken. In these cases, the 
oviduct was occluded by masses of inspissated yolk, coagulated 
alfetsnen or by tho presence of fully formed egg in its lower 
portions, A fully formed ogg lodged in the lower end oS the
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oviduct superimposed by inspissated material in the rest oS 
the oviduct, was also observed. They oven spilled over into 
the peritoneal cavity, it was more frequent in the older 
laying hens than in others, cross-bred birds were reported 
to bo more prone to develop egg bound than the other breeds. 
Clinically these birds were observed to adopt the egg laying 
posture and strained in an attempt to discharge the egg into 
the oviduct, fife autopsy, one or mare eggs in various stages 
of formation ware seen in the oviduct.

2.1.4. internal layers.

Internal laying was reported toy Valnala and Sivsdas 
(1970) in four hens out of 570 autopsies conducted. Thin eggs 
of varying shape and sise ware recovered from the abdominal 
cavity of one bird. Three of the eggs were fully formed and 
had hard shells, while the others ware soft shelled.

2.1.5. cystic conditions.

Valeala and Sivadas (1970) reported various cystic con
ditions of the right oviduct. The cyst differed in shape and 
sice, ware borne on narrow otalke, thin walled and usually 
distended with clear watery fluid which in some instances 
appeared cloudy. Multiple discontinuous cysts were also 
observed, appearing as blind saccular structures connected 
by intervening greyish White bonds. Such eyote did not mani
fest any luminal communications with one another. They also 
encountered Parovarian cysts, as solitary structures '.Jhieft



occurred la the rassosalpiroc of the left oviduct towards the 
region o£ the iafiundituium. Jiaemorrhagic cysts of tho ovary 
were red cyst like structures borne on twist®.! stalks.
Associated with the stalks these were moderately distended 
and tortuous vessels. The fluid content of the cysts was 
deeply haomorrhagic and turbid, goraatisnes with clots of blood 
included, Hacrotic flakes were adherent to tho cyst wall.
The cyst contained bluish pink staining material mixed with 
erythrocytes.

2.1,6. Bacterial diseases.

The reproductive system may be involved in many of the 
bacterial infections affecting birds. These conditions may 
either be acute infection causing sudden mortality without any 
detectable manifestations at chronic infections with, localisa
tion of Infection in the reproductive organs,

in chronic cases of fowl cholora in birds, Thorp et al. 
(1931) observed ruptured yolk oae, ovarian abscess formation 
and accumulation of cheesy material with peritonitis.

Among the specific bacterial diseases of poultry, 
involvement ofi the reproductive aystem was reported to be 
common in Salmonellosis. Dfexit (19S2) and Singh (1967) observed 
that the ovary and the oviduct manifested pronounced changes 
in chronic pulloruHi disseise. According to them discoloration 
and changes in thfe shape and consistency of tho ova were 
very perceptible in tho carrier hen. Besides toeiny misshapen.
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discoloured or cystic, the ova developed also long stalks 
instead of the normal short attachments.

Stifbb (1965) reported involvement ©£ tho ovary and 
oviduct la row! Plague, These were in the nature of severe 
hyperaemis of the larger follicles and greyish exudation into 
fete oviduct, the wall of which was edematous,

Volsala sad sivadaa (1971) recovered ^sqherlohla 
intermedia and ftlkallcene faocalia from the oviduct of five 
birds with salpingitis. They observed severs diffuse con
gestion of feta* ovary and turbid, blood tinged exudate in the 
abdominal cavity. They induced salpingitis experimentally in 
progesterone treated birds on nubseguent infection with 
culture of Escherichia intermedia. Shacms and Joshi (1983) 
studied the lesions in tho reproductive organa experimentally 
induced by Escherichia coll. The gross lesions wore swollen 
dark red ovaries, mis-shapen and congested ova and inflaussea 
oviduct. Microscopic lesions were congoatiesi.miid hawwurrhagcB, 
fibrinous exudate and foci of lymphoid and plasma cells.
2.1.7. Viral infections.

Reporta on viral diseases having direct hearing on tho 
reproductive organs were very few. Among the viral specific 
diseases, how Castle DiaoasQ produced pathological changos la 
the ovary and oviduct. Abnormalities os the egg like thin 
and imperfect shell were reported by Clugg and mller (1951) 
and attributed to the malformation of the shell producing 
portions of the oviduct.
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la e>!perimont3l studies with the Net# Castle Disease 
Virus, nigwal m &  norril (1954) observed marked decrease An 
the shell vedg&t, and shell thickness ©£ tho egg An the birds. 
She lesions in the oviduct were characteristic of a mild 
inCltfsnatory reaction with pronounced involvement o£ the 
altounen: secreting portion. i*ates ot ai. (1054) reported egg 
drop syjidrwe An chicken characterised by hepatitis, aplastic 
anaemia, haemorrhages, alia respiratory disease and a decrease 
in egg production;,

infectious srmchitls, a viral respiratory disease, might 
affect chicken o£ all ages and chielaaB undoc two wocta of age. 
The virus s/as hn&m to cause permauene. damage to the oviduct 
which subsequently lead to conditions lAis soft shelled age,s 
or to a decrease la egg production <te£atad, 13G5). Haiti 
ot al. (1985) reported the isolation of infectious bronchitis 
virus from the ovaries and oviduct of tens with a history of 
drop in egg production.

2.1,0, Parasitic infections.

Parasites o£ the oviduct and the ©vary are rare when 
compared to the parasitic conditions of feb© gestro-inteatinal 
tract ia birds. The fluke Psosfahoaoaiaus belonging to tho 
order Placlorchldaa was observed in the oviduct and bursa o£ 
rabrlcius o£ chicken, duck and otter avian species (Price-, 
1905). Valeala (I960) reported the inctdaaca of Pcoathacionlrauo 
infection of the oviduct in chicken* Affected birds wont off 
oroctucfeion. laid fcnin shelled ecscs or eoaa without shall and
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became emaciated and anaemic. Fibrinous peritonitis with 
adhesion and fiibrlno-vurulent salpingitis with rupture of 
the organ and discharge of its contents into tho abdominal 
cavity also were seen.
2.1.9. Protosoan imfectlons.

'The haomorrhagic disease {Bangkok Haemorrhagic Biseaso} 
of chicken characterised by diffuse evst formation in tho 
different organs o£ tlm body was first described by Campbell 
(1954) in Bangkok, Subsequently it was reported firm India 
by Slvauas gt g^. (196S) and Valsaln (1963). Minute whitish 
glistening translucent globular eystu ©£ unified alto were 
observed in all the organs. Tho mucosa ofi the oviduct was 
practically showered with cysts nany of which appeared hae- 
morrhayia. V m  lesions were store pronounced in tho lower 
portions ofi the oviduct* However, moderate number ofi cysts 
wore seen in the ovary.

2.1.10. ghlaHydlal infection.

Cystic ovaries, egg peritonitis and fibrosis ofi the 
oviduct were observed by Sac (1965) in acute ornithosis.

2.1.11. Meonlaetlo conditions.
Jackson (1336) and Haravana efc al. (1966) reported 

ovarian teratoma In chicken. The growths ware yellowish to 
pearly whit© in appearance, rounded and varied in sia® firm
1-3 cm in diameter*



Mayor (1968) observed that the majority of the tumour 
occurring in the fowl arise from the ovary, ho observed firm, 
pink, cauliflower like growth and often thc.ro war, asoltes in 
the b ir d and secondary implantations wore frequently observed. 
Shams ana singh (1968) reported neoplasm of tbs ovary and 
oviduct in 10.3% of their material. Out of 30 neoplasms 
examined seven wore granulosa cell tumour. 11 were leukosis 
complex, one, a lolostwJma and can, a fibrolaAonyama. According 
to Valsala (1953) tho most frequent cause of death among the 
adult hot was neoplasms of the reproductive organs. Avian 
Leucosis ccraplox wita involvement oS tho ovary and oviduct was 
roootaoa in the University Poultry ram. Mannuthy, and this 
constituted nearly 70% of tho casao, aeopleows of the 
reproductive system snoouatorad wore heiaaycraa, odanooarcinona, 
cystadonoma and fcmangicraa {Valsala, 1963).

2.1.12. Salpingoperitonitis.

This condition seen in laying hens appoara to be prevalent 
all over the world. Where Intensive ayctsn of branding and 
rearing are in vague* Acute and chronic nDnifeotutiono of tho 
dlseasa were reported. CalpingquOB'itOBitls was royorted to be 
a complication of qb initial salpingitis of oophoritis, 
salpingoperitonitis has bean recognised as an important if not 
the cwmoneat causa for loss of production and Cor mortality 
among adult laying stock (Lindgrssn. 1956 and Valsala, 1968). 
They attributed high level of oestrogen production in the body 
as a factor influencing the onset of this disease.



11

2.1.13. Oophoritis ana S&lrincitla.
Singh nl. (197?) examined 1246 laying hens Cor tho 

evidence oC reproductive disorders. They found that 27.52K 
of the birds had pathological changes in the reproductive 
system and this included egg peritonitis, salpingitis and 
oophoritis,

Batsa and Singh (1978) examined 21SQ adult hons. They 
found oophoritis, salpingitis, inspection o£ oviduct, cystic 
oviduct and egg hound conditions in 375 birds, Major repro
ductive problems in chiChen and turkey fare low egg production, 
poor egg shall quality, low fertility and low hatchability 
(opal, 1979). Keymer (1980) recorded oophoritis, salpingitis 
and ruptured oviduct in poultry. The disorders were frequent 
in domestic fowl than in non-d«sestie«ted species.

2.2. Pathology of fcr.ale reproductive system in ducks
Published data on tho incidence and pathology of tho 

reproductive system of ducks are only row.
2.2.1. Parasitic infections.

Macy (1934) described cessation, decreased agg produc
tion, formation of soft-shelled egg and manifestation of egg 
peritonitis as a pathogenic offset of Prosthooonimas infection. 
Disturbances in egg production, discharge of caiaarsous 
substance, and prolapse of uterus were reported in Proothogoninua 
infection in the oviduct of ducks C Sseekunsaran, 1966).



S.2.2. Neoplasties oondltiona.

Rao at <19Q0) reported the incidence of papillary
adenocarcinoma ana cyatacienonia of the ovary in ducks.

Shonaik <1933) indicated shat tka main reason for mor
tality in adult dusks was egg peritonitis (11.53^) followed 
by non-specific enteritis (9.83«)» past-veooinal paralysis 
(7.54?S) and inaction of oviduct {2.54 '.),

2,3, Pathology of tho raalo reproductive system in chicken 
Baird and Siryh{ 1973) recorded hypoplastic and neoplastic testes 
in four out of 64 male birds which were subjected for post
mortem examination. Teratoma arising from the left testicle 
in a Kadakaath breed of poultry was reported by Uaot© (1906),

No reports arc available describing the pathological 
features encountered in ths testis of due!®.

3,4. Effect of afiatoxin on the reproductive 
r.ystcm

3,4.1, Chicken.
Sims efe al. (1970) stated that dietary aflatoxin caused 

decline of egg production in laying hens. Garlieh ot al. 
(1973> hypothesised that the reduced quantities of yolk 
precursors were preferentially channelled to ova already 
comitted to maturation. Therefore, tho decline in egg produc
tion was delayed because, aflatoxin inhibited tho commitment 
of ova to maturation rather than affecting the maturation
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process itself. I« broiler breeders ufl&teKift depressed 
fatty acid synfcSieois (Donaldson ot a|.. 1972) and impaired 
lipid transport Iron the livar to the blood (Tung ot al..
1973). By feeding dietary aflatoxin at the rate ot 20 ip3/<3 
diet for four weeks, it was observed that although the birds 
exhibited signs of aflstoxicosia like decrease in body weight, 
soruo total protein and aermi total lipid, increased ilvar 
weight and liver fat, thore was no significant offset oa scraon 
volume, qperm count, J3IIA, SffitA and protein Content of sperm, 
testicular histology or weight of teatia (Wyatt efe al., 1973). 
Jacobson and Wlsorm&n (1974) showed that aflatusEin fed to 
broilor breeders was transferred to the. egg yolk and whit®.

Briggs ejj gl, (1974) concluded that aflafeuxln did not 
affect the reproductive system of tho mature male by the 
generally accepted mechanism of Inhibition of DM?, despondent 
»  polyjBsras© sineo tho bw, nttt awl protein content of the 
sperm wore unaffected. Culvenor (1974) described that the 
maximum psrwlaaibla dose of aflatoxin in dictea was 0.20 ptsa 
(200 ppb). Tho pathological changes Caused by aflatosiin wore 
characterised by deterioration in eoaditioa, docraase in 
growth, fall in egg production, subcutaneous haemorrhage and 
doath (Butler, 1974).

Aflafcoxia was shown to be detrimental to hatchaSsllity in 
toroiior brsodera (Bowarth and "yatt, 1976) and thsy concluded 
that the rapid effect of aflatouin on hstehabilifey was due to 
a sudden transfer of gflatoxin or a potent breakdown product



into the egg. Experimentally afilatcwtin B (3.1 para) and 0 
{1.0 ppn> were incorporatoG into the feed o£ five laying bens 
and in mature cocks for thras wecte (Hsfes 19785. Egg
laying ceased during tho 'whole period. Hisfcapafchology chafed 
follicular atreaia <?£ ovary but testicles ware unaffected. 
Shorlin al, (19805 observed that aflatcodn added to the 
feed at tho rate of 20 yg/g diet for five weeks in mturc 
whito lioghora nsales. resulted in dscraeaed semen volume and 
testis weight and a disruption of germinal epithelium. But 
it had no effect on per sent fertile eggs as cor coat hatch of 
fertile eggs, ■The decline is scmea volume waa isrecoeded by 
decrease in body weignt and docreaaa An feed consumption, 
white heghom ratios appeared to he mote susceptible to afla- 
toxin than broiler nslee. Feeding of 200 ^jg ©£ aflatosiin to 
male chicks iron the day old uyto 35 days resulted in increased 
serum alkaline phosphatase, enlarged congested liver and 
atrophied testis. The seminiferous tubuloa were less well 
developed and smaller. There was more connective tissue between 
them end there was no hiotopathological evidence of spermato
genesis (nohiddin* 1982). Mahipal and y-ausfaik <1933) descri?sed 
the pathological conditions including reduced food consumption, 
reduction in growth, decreased production and carcinogenicity 
in the liver of birds, They observed that I S  the feed con
tained afilatosjin more than 20 ppb, the? health and productivity 
of poultry flocks woro severely effected. Chicken fed diet 
containing groundnut meal was more affected by addition of



aflatoxin 14 at tbs Joso rate o£ 30-400 pgAg feed than those 
fad fitb meal (Ostrovski H eiesnoir, 1984) * .lagadoosh g^
(1986) raported that aflatoxin fed at 20 ossa o£ the diet 
adversely affected sc Ten cbsractorintias in tfhite ijeghom 
cocks chan fed for eight wooks. dush adyorse affects wore 
not seen in the cocks fed ten pram o£ sflatcscirj in the diet. 
Wolaak gt g^, (1935) encountered pale liver* enlarged and 
naeaorrnagle ovaries which ware significantly smaller than 
those from the control neas. The ovary contained only email 
ova in hen fed. a diet vWeh contained 3310 fig/kg aflatcadn 
and 1680 \ng/kg aflatoxin Bg.

2.4.2, Japanese entail.

Dietary aflatoxin caused a delayed onset in the decline 
of egg production in Japanese quail (Sawhncy ct al». 1973), 
Doerr and ottinger (1980) fed aflatoxin (10 fig/g diet) to 
JopanecQ quail from 1-3 and 2-4 woe’ts of ago* hi ter two weeks 
of feeding toxin, body weight and testes weights ware approxi
mately 30% less than the controls. Sarum testosterone level 
in both treatment groups was noa-significantly different from 
controls at five weeks of age. isoi'Gvor, in waloo fed aflatoxin 
from 2-4 weeks of ago, tho testosterone love! was depressed 
by 5055. when convporad to values at six weeks of age, Among the 
females fed aflctoxin, follicular development was greatly 
reduced in both treatment groups even at six weeks of ago.
It was concluded that sexual maturity in birds fed aflatoxin 
fran 2-4 wosko of age was delayed longer than birds fed

15
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aSl&taxta from 1-3 wooka os age, end females wera more 
sensitive to the residual effects of aStafcoxin than males.

In a relative study, ottlngor and Docrr (1980) observed 
that ass ewoeefced Increase In testosterone level and testicular 
weight was delayed longer among male Japanese quails fed 
arlafcoxin {10 }ig/g diet) Srm 2-4 weeks OS ag® than among 
quails fed aflatoxin from 1-3 weeks ox ago. Compared to 
controls, the delay In the onset o£ sexual behaviour was tho 
sane for both groups, BlanJsSord §fc (1981) reported rotardecl 
growth, lowered body weight and significant depression oC 
gonadal body veig'nt in missel sex juvenile Japanese quail, when 
fed 10 op® of a£latoxic Cor 14-28 days.
2.4.3. •puc'ca.

She maximum pertwlaolble doge of aflatoxln la the duckling 
was reported to bo 0.03 ppra (Culvanor. 13745. MuJclt and 
Kwatra (1978) recorded a natural case of aflatoxleooie In 
Khaki Csiapbol ducks in Hasan, characterised by a moderate 
reduction in haemoglobin concentration, total erythrocyte 
count and a moderate leukocytosis duo to aa Increase in tho 
circulating heterophils. AMullaha and fee <1981) fed starter 
pellet containing aSlataxin at the rate of 80-100 fag/kg of 
feed and this resulted in nervous symptoms* drop in egg pro
duction and death In a Slock of 2oOQ ducks. Jin ̂ S, ©!• (1983) 
reported heavy lose among Beijing ducks la a duels form in 
China, where tho cause was feeding oi mouldy matiae wnieh con
tained more than 100 yig of aflatosdn per tej. The eynptoms



seen in ducklings ware nervous signs, diarrhoea and retarded 
growth and in older ducks, diarrhoea, emaciation, drop in egg 
production* occasional deaths in breeders* In ducklings, the 
prominent histological features were toxic hepatitis with 
biliary hyperplasia, and in breeders cirrhosis and carcinoma 
of the liver. Replacement ©£ deteriorated main© with £resh 
stock stopped the loss. In ducks addition o£ sflatemin 
(40-400 pg/kg fioedi in diets containing groundnut moal gave 
more toxic effects like reduction, In growth and protein 
utilisation and liver damage, than in diets with fish meal 
(Ostrowslci-Mei saner, 1^04)*

2.3. Mechanism of action of eflatoxln

%£latojd,n*s primary action disrupted carbohydrate and 
lipid metabolism and inhibited protein synthesis (Hsiah, 1979). 
Those mechanisms cannot explain all the effects of aflatoxin 
in the mature broiler breeder or White leghorn male nor account 
for the differences in response between these two tyoes of 
birds, ft review of literature revealed three other explana
tions for the offsets of aflatoxin on tho mature male fowl.

2.0.1. &£latt>xleaois. a nutritional deficiency.

Mature broiler breeders wore more resistant than White 
Xioghorna since they ware 2»S times heavier and had 2.5 times 
more crude body fat than mature White leghorn males xKitchelt 
et al., 1926s 1931} snd rherofor® wore tolerant to ascreosed 
food consumption. Parker and. Mcspadden (1943) reported

17
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decreased semen volumso ohf2 fertility in Rhodo Island Hods* 
after an 18% loss in body weight duo to restricted feed con
sumption. In a study using paired feeding to examine fete 
effects on essential fatty acid deficiency on mature Whits 
leghorn males showed that reduced comb sice, fcestis sis® and 
pituitary gonadotropin levels care caused by a decrease in 
appetite and energy intake rather than the deficiency wer ac 
(Engster gt, al.. 1378}. a reduction in pituitary gonadotropins 
would explain the reduced testis siso and soman volume- observed 
in aflatoxin treated White leghorns. Furthermore, a decrease 
in body weight was linked to lowered plasma testosterone levels 
by Wilson ot ol. (1979). They observed a 53% decrease in 
circulating testosterone after ah 18% loss in body weight in 
mature White teghoms fed a 2% protein diet. The primary 
evidence to explain tho effect of aflatossin on nutrition was 
the significant decrease in feed consumption and concomitant 
loss in body weight observed in afl&toxin treated White teghorno 
(Sharlin ot al.« 1980),

2.5*2. Aflatoxln ~ an anti androgen.

structural similarity between aflafeoxia ami steroid 
hormones was first noted by Williamo and Katoin (1969). In a 
later study, Rabin et gl. (1970) concluded that aflatoxto can 
compete with sex steroid hormones for binding sites on tho 
ondopiesmic reticulum os rat liver calls. Karo recently, 
Patterson and Roberts (1972) showed that androstenodiono, a 
testosterone precursor, competitively inhibited the in vitro



raduetieh ©£ efiahostin. B| to in-the m & m  liyet*
moozMnq to thorn certain ensy^fciq systems c©«id m %  distil 
guish ©®& steroids tom aflto^n* Thereiare* $ atreqtural 
Simi.latiby eselated. This they opined* t&& passIMllfey
that afiatoFJ.s couM set as: $$ aatl~ahdr©g©n. ?ntl^aparagens 
atoofead the action of betosteroaa by inharierlng «tbh the 
eptai® ©i testosterone iy target qellli* mete*
holism* or binding ©£ metabolites a© the dft<K5|aSrni© steroid 
receptor comply (Mainwiwrlng;,. 1377}. The ability ©t afl&toain# 
©p its metabolites* to qross the bl©©d * testis $&$£&&& has: aft 
hom investigated.
2.S.3. .inhibition at. steroidogenesis m  .k ,.sh©onda£y'-eiieet

ol^allatoEin.:...iliiirtwiiN#<**n._«iirri« i .îr'/i-m am «« ni*HM**«Jf.

Lantlnlsing Mormon© ̂ as .shown. to stimulate 'the q̂ vetsiofi'. 
©£• o'Splesterol to- pregnenolone (Sulimovicl and Boyd*- 1969), 
Sih-ses Ci&7G> .stated $&$£ the maia gonad -sias cap^i© of #yn«* 
fchesising cholesterol therefore* a decrease in oholesteroi 
precorsorsi namely acetate oeour^pd baigre: steitsM synthesis 
was impal:fed» Sinoe ..anirogen levels intitiemee® mababqil# 
machinery in the testes# the present;© - of androgen was saq$e 
impotent than the aYBilaMiity ©f stetold fb*
cursor levels and the rate of steroMogenesls worn controlled 
by- andregens. %ath ail* C1973) noted Increase in
liver ilpM and a decrease- in serum total iipid in broiler 
breeder males fed a£iatossia and suggested that lipid transport 
frosts th© livet wee impaired unê se©teiiif-i- ■%& slfsitic.ait 
differences- in the semes ©h©Xest©r©i iserwaen treated and
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control groups wao observed, dines qhtsieotctol was a precursor 
to storoifi hormones, any interference with chQisatoKcl :vic:ts~ 
bsliam affected steroid levels. Accepting the hypothesis that 
the primary effect of aflatonin was 3 nutritional doiieicncy, 
any changes in levels of androgen precursors ware attributed 
to a decrease in tM and a corroopondlng drop to androgen ceased 
by an inadequate diet (3harlin g£ al.. 1980).

2.6. Effect of ochratoxin on tho reproductive system
2.5.1. Celeron.

Kufif gt, gl,. (1960) observed that the simultaneous presence 
of ochratoxin and sflatoxdn is parj.try Seeds at a level o£
2 ppm was found to exert synergic tootle effects* Although, the 
growth inhibition and increase in liver weights wore the or.:'C, 
the ton yellow colour of tho liver, characteristic of oflatoxi- 
qosic was nested or lost In the interaction group, besides 
affecting the carcase quality due to the intestinal ruptures 
causing economic loss to the industry (Warren and Hamilton, 
1930). Ktfbena oft al. (1983) reported significant reduction 
in body weight and feed efficiency* when day old mala broiler 
chicks were fad xjith diet containing 3 pom of oehratoxin A. 
Feeding Of oohratcscin at 0, 0.25, 0*3, 1 and 2 mfy'tej feed to 
hens Cor 12 weeks reoultod in lowering of percentage o.„ ton 
day egg production* Between 8-12 weeks, there wa3 significant 
reduction of egg weight, percentage of blood and meat spots 
in the cog at eight weeks were markedly increased at 0.5 to 
Z mg/kg level. Tohala (1933) and BUSS at. al, (1304) observed



that the effect o£ echr&tcuela a persisted longer than ofla- 
toxin. Dwivecla and Bums ' 19SS) indicated a reduction in the 
site of the thymus and bursa end this was associated vith 
reduction in tho population o£ lymphoid colls, and increase 
in siza o£ the liver, provcntrlculus and kidney. tiswimum 
chanyea ware soon in the proximal convoluted ttftwies and most 
of those showed tbs presence of hyaline bodies in tho lumen,

2.6,2. "neks.

BodnacetouSt and Kaopruk (1984) oboervod 4271 mortality in 
ducte after an illness Cor 2 to 6 days due to the presence of 
oanratosctn & in the- feed, fiaanorrhacr© in veriouo tissues, 
catarrhal gastritis aid enteritis were the lesions seen.
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3.0, mrnxxAie am  musmas

3.1. survey studios

introspective survey on the various dioeaso conditions 
prevalent in ducks in Kerala State was undertaken based os 
the records, naintainad at the Government Buck ?asn, Uiranam, 
The data recorded during a 11 year period from J9?S-198j at 
the duck farm, Nironan wore collected and analysed. The 
diseases encountered were classified and the percentage of 
mortality due to various diseases ;k s  estimate*!. Based on 
the analysis of the data doctzoonted an asooosnwnt of tho 
disease situation prevalent was made, statistical analysis 
was carried out to reveal tho causeo oC mortality, yearly 
incidence of diseases and nature of diseases prevalent 
(steel and yorrle, i960},

3.2. Studies on opancanoous disorders 
of the reproductive system

3.2.1. source of material.

Oao hundred and sixty-five fonaioa and fifteen mala 
culled Khaki Canpbel dueka uer® brought from the duck farm, 
Piraasn for the study.

Bucks brought for post-mortem examination at the 
Department of Pathology, College of veterinary and Animal 
Sciences, Hannuthy,fress various parte ofi the state and from 
tho Waivers! ty Poultry Farm, ttanmithy were also included for 
the study.



3.2.2. HBtehoa of examination.
The ducXs wore sacrificed by decapitation and exaongui- 

naxion, Autopsy was porforased as per the protocol prescribed 
(SIDA, 1934). The gross lesions encountered was® recorded.
The reproductive organs were dissected out for further 
investigation,

3.2.3. Collection of materials.
The ovary was collected separately and the salpiir; and 

uterus as one piece. They were weighed. The organs wore 
examined in detail exposing the salpinx and uterus and gross 
lo3iono if any were recorded, Representative samples of 
tissues from the ovary and different parts of the oviduct 
(isthmu3* inrundibulum, magnum and uterus) were preserved in 
1055 formalin for hiotdpathological examination.
3.2.4. Hietoaatholooical studies.

Tissues collected as mentioned above were processed by 
routine paraffin embedding technique (Armed Forces of institute 
of Pathology, 1963). Paraffin sections cut at 4 p thichness 
were stained routinely with Haematoxylin and Eoein iqotned ot 
Harris (Bancroft and Cookjl984), Sections were alao stained witn 
PjA 3 , Van Gteson4s and Acid fast* wftareevetrequired 
(Bancroft and Cook} 1934) •



i?w@Xu% healthy male,* $ ho 4 month old er#$$«hred dusks 
were purchased Mam a local farmer* They wore. managed according 
ho the stimdurd reeomi^naationa., The feed m $  tested, and found 
iree o£ aiiahoxA.rs and ©elxrafcexia., The duals Were randomly 
divided- jfi&Q- two groups*, each group contained six duels.
3.3.i*g* Source o£-. the toxin»

Crystalline aflatoxin Bj was obtained from Male# theraldais 
lixU* Israel.,
3.3.1*3.,Mode. a£,â lnlsfc3aatlan,,aa<i, dose.. adhadula*

Croup I contained: six dusks and afiakeuAsr was adsuihi*»
shered at the rate si' 3i- fig per bird .daily for a period of 
three months* The toxin was dissolved in i*$ mi of j#©pfiene 
glyeol and in jested' into the crop*

Croup 11 contained six: duels and they soirvecl a# eshtf SIS* ■ 
■They were given t*Sal #f propylene flyeeX m  Asjeetleii into 
the crop daily for a period ©£, three mentha...
3.3.1.4* Observations. .made*, '

m A i y  ^ o e d  i n t a k e 1 w a s  » s o r $ a d * . ' T h e  b o d y  ' w e i g h t  w a s  

recorded once in every fortnight*, eiinisax symptoms* if any 
were recorded, detailed post mortem examination Wad conducted 
on the dusks died during the course #i the experiment*
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3,3*1.5. Mode of collection o£ {.issues*

The ducks wore sacrificed at the end of the third rmJa, 
by decapitation and exaanguinatlon. autopsy was performed as 
per tha protocol described (5S0t, 1934). Tho gross lesions 
were recorded and the reproductive organs were weighed.

Representative samples ©£ tissues from the testis were 
preserved in 10% formalin. They were processed by routine 
paraffin embedding technique (Armed Forces of Institute of 
Pathology, I960). Paraffin sections out at 4 |4 thickrsca3 t«uro 
stained routinely with Slaematoxylin and Bosia method of Storris 
(Bancroft and Cook; 1904).

3.3,1.5. Analysis of data*

numerical data were analysed according to the procedures 
described toy Steal and Torrie (1950),

3*3.?. Pathology of tho reproductive system 
in experimental cttl'iratoxicosis

3*3.2.1, Experimental ducko.

Twelve, healthy nale cross-bred ducks aged 3-4 raondta 
were purchased from a local fames. They were maintained 
according to the standard recorsnandafeiona. Tho feed was 
tested and found free of aflatoxin and ochratoxin. Tho ducka 
were randomly dividdd into two groups of six each.

3.3.2.2. source of the toxin.

octeatoxin a was obtained from Makar Chemicals ltd., 
Israel.



8.3.2.3. Mode. of administration.sad dose schedule.

Group 1, contained six duolts- Ochratoxln was administered 
daily at tho rate q£ 25 y.'s per bird for a period of! three 
months. The toxin was injected, in 2,5 ml of 4.245S sodium- 
bicarbonate solution into the crop.

3.3.2*4. Observations nacto.

Daily feed intake was recorded. A record c£ body weight 
was noted anco in every fortnight. Clinical symptoms if any 
manifested t;ero also observed.

3.3.2.5. Method of collection of tissues.

Tho ducks uara sacrificed. at the end of the third month, 
by decapitation and csaangninati on. Autopsy was performed as 
per the protocol described (sxda, 1934). The gro30 lesions
were Recorded and the testes were weighed.

Representative samples of tissues from the testis were 
preserved ±n 10% formalin. They wer© processed by routine 
paraffin embedding technigus (Amci Forces of institute of 
Pathology, 1968). Paraffin sections cut at 4 (i thickness wero 
stained routinely with liaesietorylin and Rosin method of 
Harris <Bancroft and Cook, 1984).

3.3.2.6. Analysis of data.

Numerical data were analysed according to tho procedures 
described by Steal end Torrie <I960).
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4.1. Survey studios

A detailed survey on tha various disease conditions 
prevalent in ducks was conducted based on the records main
tained ot the eovarautent Duck Farm, Mlrsnam. During the 
period from 1975 to 1905, 8746 ducks died in the S a m  due to 
various diseasoa. The disease conditions encounterod were 
classified as hcpatasia* hepatitis, enteritis, tuberculosis 
and miscellaneous disorders* The latter category included 
pulmonary edema* omphalitis and transport stress. The overall 
profile of the disorders encountered has boen graphically 
represented in Fig,I*

k high incidence of hepatosis was aeon in the year 
1975, 1976, 1977, 1978, 1979, 1984 and 1985. The highest 
incidence wes recorded (90.19%) in the year 1985. During the 
year 1986, 194 female duetts ware brought from the Rlranom 
farm and sacrificed. Ail these had lesions of hepatosis and 
this was confirmed toy histological examination. However, in 
the26 male ducks, the liver lesions war® minimal or absent.
The prevalence of enteritis was very high (36.86%) in I960, 
when compared to all other years. Tuberculosis waa first 
reported in the year 1975 (2.08%). The hignost incidence 
was recorded in the year 1930 (12.39%). The miscollcnoqus 
disorders were found to be high (41,5%) in 1981, Th© incidence 
of hepatitis (66.18%) was high in 1982.
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4,2. Disorders of the fiemal® reproductive system

4.2.1. Hypoolaala of the loft, ovary and <svidtxet.
Gross pathology.

Gut of 194 female ducks examined, In 10 instances left 
ovary end oviduct were poorly developed, in all those instances 
the birds wore Cully grown adult ducks. But the reproductive 
organs wore very small in alas (Fig.2), Mature follicles woro 
not seen in any of these cases, scattered small greyish 
whit® granules constituted the only evidence of the ovarian 
bunch. Although, these ducks war© over 10 months in ago, the 
ovary grossly appeared like that of 2-3 nonth old duck. Tho 
left oviduct was poorly developed and appeared as a thin cord 
in all. The different regions were poorly defined, the lumen 
was narrow, there wa3 absence of any activity in any region 
of the oviduct and the muscular portion of the wall of the 
oviduct appeared thin la all instances.

Histologically the ovary in these birds was character!sod 
by the presence of a few follicles lined toy 0 single layer of 
more or less flattened cells which war© occasionally dis
continuous. the cells were low cutooidal and had shrunken 
nucleus, the follicles contained pale thin colloid, there 
were focal areas of interstitial fibrosis as well as scattered 
oeouraulation of mononuclear colls.

In the oviduct, the rateosa was thrown into minute folds.
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Thors wa© no glandular activity in the secretory tubular glands 
which wee© by themselves very i w  •■and scattered in distribu
tion, Another characteristic feature was focal fibrosis of 
the suhmucosa and atrophy of tho muscular layer.

4.2*2. Impaction of the oviduct.
Gross pathology.

Itnpaction of tho oviduct was oboorvod in three out of 
194 adult female ducts examined. The location and the degree 
of impaction varied with different cases. ‘The iropsction of 
tha oviduct was ia the magnum end uterino portion in two 
instances and in the infundlbuiu® in one case and was charac
terised fey the presence of inspissated caseous* chsesy or 
moderately hard onion peal shaped yellowish white material in 
the Jnnon <Fig.35* The wall of the oviduct was thin and tho 
vessels of the oviduct were moderately and diffusely engorged.
The ovary was active and contained three to four mature follicles 
and numerous developing follicles.

Hiatoaatholoq-/.

uiotopothological examination of tha affected portion 
showed focal areas o£ degeneration, nccrocia and desquamation 
of epithelial lining. There was severe infiltration of tho 
sUbrtucoaa with lymphocytes and heterophils* Toare was 
glandular hyperplasia in focal areas. Tho inflammatory reac
tion was aosn extending into tit® muscular coat causing partial 
destruction of tho muscular layers.
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4.2.3. Baomorrhartlc cyst to tho ovary.
Graso pathology.

this condition was characterised toy cysts containing 
masses of blood clot or toy oho presence of largo blood clots 
in tho ovary. Xt was observed in Soar Khaki Campbell ducks.
Xn ana duok, a brownish grey stalk of about 1 cm An length 
was soon to arise from the middle of tha ovary* and its distal 
end ended la a large dark brown cyst which coutainoa moderate 
quantity of dark brown turbid fluid, brownish yellow necrotic 
jnasceo and dork rod blood Clots, The necrotic material eloca 
to tho cyst was adherent to it. The oviduct wa3 moderately 
developed and wag very pale.

Xn other caseo the ovary wan found to contain four to 
£iva dark brown glistening cyotsof 1—2 cm in diameter with 
short, narrow stalk. The cyst wall was smooth and brownish 
and containscl dark brown free nassors of lycod blood and caseous 
material. Besides the cysts, the ovary contained mature 
follicles and numerous developing follicles, Tha oviduct was 
wall developed and normal in size.

Blafcooafcholociy.

The wall of tha hasaorrhagic cyst tJas composed of thick 
wavy nands of collagenous tissues and woo lined toy a Single 
layer of columnar epithelium which showed degeneration in 
focal areas. Externally a serosal lining was evident. Dis
tributed profusely in tho collagenous layer wore numerous



capillaries of varying dimensions, all og which were engorged 
•with blood. The cavity of the cyst contained free erythro
cytes, partially organised blood and purple staining naaa of 
yolk material (Fig.4),

4.2.4. S^loincasoerltonitis.
Grose pathology;.

our. of 194 ducks examined six ducks showed salpingitis, 
in all the cases oalpingitit was associated with peritonitis 
as a complex group of inflammatory reaction. Tho constant 
finding in those duckc was a pronounced deposit of peritoneal 
fat water, appeared abnormal in amount. The intestinal serosa 
and Bffiaesfcric folds in between tho intestinal loops wars 
covered tjy moderately thick deposits of fiorinoua material 
which also extended over the peritoneal wall. Uodorato diffuse 
hyperacasia o£ the peritoneal and mesenteric vccoelo was 
observed.

“Ei® serosa of the oviduct was hjrperaeraic and the vessels 
in tlifi mesosalpinx were engorged. Moderate quantity of fibri
nous plastic exudato often covered the outer surface of the 
oviduct. Tho nucosa of the oviduct invariably showed severe 
diffuse hyperaoraia*

iiiotonatholonv.

In the oviduct, pronounced changes were observed in the 
infun&ibulura and magnum. Deciliation, degeneration and 
desquamation of tho epithelial lining wore marked. The lumen
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contained homogenous plrih staining oxudate in which there 
were numerous hctorophlls and mononuclear coils. There was 
severe edema of the suSssucosa and fibrinous exudate caused 
distension o£ the submucosal layer and this resulted in the 
separation of muscular layer of the oviduct, raeal ©r 
diffuse areas of necrosis of tho secreting glands ware a 
constant feature. Infiltration Of the suhnueooa with hetero
phils and mononuclear cells was diffusa and severe (Pig.5). 
and in some instances cystic dilatation of the glands in tho 
sufemucosa was observed (rig.6). Th© cellular reaction was 
very meagre and uniformly spread over the sufcrmjeous layer.
The capillary engorgement in the submucosal layer was a 
constant finding and in scs® instances fibrin thrombi appeared 
to occlude the lunen of the capillaries in the oviduct. There 
was proliferation of smooth muscle fibres.

4.2.5. Mvootlc Baloinqitia.

out of 194 ducts examined, one duct Jmd mycotic salpin
gitis and the organism was identified as AaoamtlHad finicatua 
on cultural examination. Numerous greyish white nodules of
2-3 sam in diameter were seen scattered throughout the serosa 
of the oviduct (rig.?). Similar nodules ware neon in the 
lungs also. Tho oviduct was poorly developed end different 
regions wore poorly defined and tho lumen was narrow.
Histopstholoav.

Histopathological examination of the oviduct revealed the





presence of multifocal granulomas involving tho serosa and 
mucosa. The central ares of causation necrosis was surrounded 
by infiltration of fow mononuclear cells and a mantle of 
foreign body giant colic. The whole structure was covered 
by fibroblasts {Fig,8), 0 5s staining revealed the presence
of septet® hyphae of the fungus in tbs central caseous material 
in the sufctaucosa (VAg,q and Fig. 10).

4.2.6. Tuberculous aalulncltis. 
dross pathology.

among tile 18 cases of tuberculosis recorded while 
examining 194 ducto in two instances the oviduct won aeon 
involved. There wc-ro many millet sined. Moderately hard 
nodules scattered in the mesosalpinx in the region of the 
magnum of the oviduct, similar nodules were distributed in 
the lungs and peritoneum also. Cut sections of these noduleo 
revealed yellowish aascoua necrotic aass at the centre.

Rigtcaathology.

Histologically tha tubercles ahowed typical structure 
of a granuloma. A central caseous mass was surrounded by a 
sons of lyrfruliocytsg and mononuclear cells. The whole structure 
was encapsulated by connective tissue of varying thlc&sssa.
Acid seat staining revealed numerous acid fast bacilli in the 
lesion.
4.2.7. oophoritis.
Gross pathology.

Oophoritis was recorded in 27 cases out of 194 ducJes





examined. Tho follicles wear® coveted with thin greyish white 
sheets 6£ necrotic material, which la certain instances caused 
the ovarian folllclec to too matted together. The surface at 
the follicle showed diffuse congestion® with the vcase)o 
standing out prominently. Besides us® noerotle tiavue cover
ing the Collides there was often a thick film ©£ pale yellow 
cheesy inspissated mass of yolk enveloping the ovary as well 
as layered over the adjacent peritoneal surface. A few ova 
were misshapon, greenish or grey in colour and appeared to toe 
fused, sense Collides were haemorrhagle. The discoloured 
misshapen follicles contained small amounts of viscid brownish 
yellow opaque fluid.
Histopatholoov.

In the ovary there was diffusa accumulation of a purple 
staining homogenous exudate. This infiltrated into the 
ovarian parenchyma. Savers engorgement of tho capillaries 
was often seen, together with focal areas o£ hsemorrhayo 
(Fiy.ll). There was focal degeneration and desquamation o£ 
tho ovarian germinal apitholiun Which in certain places In 
the sutocortical region had proceeded to necrosis, in the 
surrounding area there was mononuclear and hetcrophilic 
infiltration. The primary follicles in sane Instsncas under
went necrosis. The cellular reaction in tho ovary was chiefly 
one of plasma colls and heterophils. Moderate fibrosis and 
lymphoid infiltration, sclerosis of the blood vessels and 
proliferation of smooth muscles were occasionally observed 
in few eases (fig.12 and Fig.13).



4.2,3. Cvatic right avtduot.
Gross nafehoioav.

Only one Instance o£ cystic right oviduct was observed 
cut of 194 ducfca examined. The cyst was 6 ess in diameter and 
contained a claar serous fluid. The left ovary and oviduct 
were norm! in appearance and si no. The cloncal portion of 
the cyst served as 3 tubular stalls: which had no communication 
with tbs cloaca (Pig.14). The left ovary and oviduct were 
normal in appearance and site.

mss-3ss^pj£m.‘

The cyst wall was composed of bands of smooth muscle 
fibres which bad a tendency for longicuuinal arrangement. 
Lining the cavity of tfto cyst was a single layer of ciliated 
columnar epithelium, in between fcn© columnar epithelial colls 
there were a few scattered goblet colls which contained small 
amount of mutinous material, Inc cavity of the cyst contained 
homogenous eosinophilic material. The cyst wall was covered 
by serous coat,

4.3. disorders o£ the redo reproductive system

Out of 26 nale cfucJta examined, the conditions encountered 
were atrophic testis and seminoma,
4.3.1. Atrobhic ueotie.
Qrpaft pathology.

Testes were very small greyish white and firm (Fig.is). 
The weight o£ the tostcs is shown in table 2.





T.Tola 2-* Reproductive disorders In raolen

idvo weight. -f’lnht of 
(g) testis (g)

Percentage of Gross lesion bo1y weight

1170 3 0.256 Atrophic testis 
Atrophic tootle 
soninana

1430 0.27?
2240 SCO 12.5

Histaoafcholocfy.

The oslHsles wore narrow and were lined by a single layer 
of flattened atrophied cello which did not show any mitatla 
activity, denoting eesaatloa oC speerratogonesis. There was 
absence of apamatcraoa within the iirrqn. I'hsro was increacact 
pera.rutoalar connective tissue {Tig. 16).

4,3.2.

This was recorded in one dush. The tumour involved 
both tne tea do. Doth the tostis together weighed 280 g»
Thera was a large grsyien white masa involving tho loft teotis 
and this alr>3st filloa up tiso peritoneal cavity. The surfaco 
was coarsely granular, and was nsodarately firm to cut. The 
growth in tho eight, tostis was olgyar than the left can 
{Fig. 17) and weigttoa 210 c:. 
taatomthgicqy.

There wear® many seminiferous tubules o£ varying sites 
with large, closely paclsec1 colls, ThQ cells uc-ro round and
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4.4.2. height rain.
Tho data on the body might of ducks during the experi

mental period are givon in Pig.20. All the birds gained body 
weight till the fourth week. But the rate of weight gain was 
more in the control birds, subsequently there was a steady 
reduction in the body weight in both th© groups towards the 
alxth week. From the sixth wsc'k onwards, t'aora was appreciable 
increase in body weight in the control group,

statistical analysis employing *t’ test to find out the 
effect of toxin on tho body weight showed that tho effect wao 
not significant (P<0.ul).
4.4.3. Cllnioal ayiaptoms.

The ducKo were apparently norm! and healthy during tho 
first six weoka. Subsequently there was progressive listless
ness, unthriftinesa and weakness and they ware utiahie to walk 
(Pig,215. Those synptome progressively increased in intensity 
and they appeared very weak when thoy were sacrificed on the 
third month.

4.4.4. Autonsv findings,

The ducks were sacrificed on the 30th day, Hecroosy 
examination revealed reduction in tho sissa of the testis 
(Fig,22). Host of the ducks In the experlmontal group had 
significantly low testicular weight hut higher livor weight 
than the control group (Fig.23).
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Statistical analysis revealed that the effect ©£ toxin 
on She weight of testis was highly significant <£>-<0.01).

4.4.5. Hiatppatholoav.

Thera was pronounced histological changes in trta testis 
of the experimental group of duchswhea cor^crod to the control 
birds, The testis fro® the aflatoxla loci ducks Showed no 
changes in the also of the seminiferous tubules, bus thsro 
was marked disruption in the organisation o£ the germinal 
opithelium. absence of apom fcundlos, a reduced gorrainal 
qpifchaliuna and debris filled lumen were seen. Vaeuolation 
of the cytoplasm of the colls of intermediate some and accumu
lation of edmatous fluid in the interstitial tissue were also 
observed (rig,24). The basement raemferano appeared degenerated 
and disrupted in some of the tubules (Fig,25),

4.5, Experimental ochratoscicoSia

Group I, contained six ducks. Orhratoxin was aamialstored 
at the rate of 25 pg per bird daily for a period of three 
months. The toxin wan injected into the crop in 2.5 ml of 
4,2425 sodium bicarbonate solution as Injection into the crop 
daily for a period of throe months.

4.5,1. Feed intake.

Tho data on the feed intake of ducks during the experi
mental period are given in rig. 26, From the fifth W t  onwards 
a gradual reduction in the feed intake was noticed in the 
experimental group.
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The data on the body weight oS emcke during tho espor!- 
nasntal period are given in rig. 27. The control group of 
birds record®® an appreciable increase in the body weight.

Statistical analysis employing *ts* test to Sind out the 
effect of toxin on the body weight ohowod that tho oifegt was 
not significant <s<o.ol).
4. S. 3. Clinieal svaofcmiB.

The ducks wore apparently norml and healthy during the 
i'irsfc ten weato. Subsequently there was alight uathrlftiness 
and by the 12th week roderate weakness was observed,
4.5.4. Autonsv findings.

The <3uoko wore sacrificed on the 90th day. Seoropey 
examination revealed reduction in the aisa o£ the testis. 
Most os the duoka ia the eŝ erirsantal groins ted significantly 
snalier tostis weight bat higher lives weight tnsn the duels 
in the control group ?Pig.28).

Statistical aonlyais employing *t' test, revealed that 
tho affect of the toxin on. ths tootle was hi^ily significant 
(P-SQ.GIK
4.3.5. Kiatoaatholoctv.

Tho microscopical lesions ia tho testis ware ortriinont. 
The testis of fete ducks fed ochrstoxin showed no cSwngos in 
tbs sise of tho ssmirsiiseroas tubules. But thora was marked





aepHofclon of sgsrmafcoaoa within the Hasan of the seminiferous 
tumleo (fig*29)* Degeneration ©£ cells In the superficial 
and ItttanaediiSte zones ewS disappearance of intermediate and 
superficial w?nos wore seen (Fig.30). The basement menftjrane 
of the seminiferous feuhules was found to be unaffected {Pig.31).
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^ ta ile d  stndfes have feeer. carried out m  the | a t t e l ^  

of the rejTiroduetî s organs $m. e^ehe%  However* g$ i^anned 

f  nveshi®id.olt0 time been \mdertahen t#  -Qtn% the disorders 

eneotmtered in. the rspfOfiue&IVfc system of anclca. ' W&# present 

ntn ift  therefore to & .pionetrfnf i^ h ti§ ii§ io n  to

oleoMahC h m  various reprednehifs disorders encoimtered in  

ducts.

iv referoGî ecti've survey was eendueted in- order to gauge 
the pmm&erti$h. of various o k & m ^  eeiiil*iehe m & e m m m t I; at 
the ism% Farm#. .t̂ rirrsit# of ttm defto* on the ve?iouo

44m e m  conditions prevalent in clucks* at the Oovamoonfe Puqlc. 
Farm* Hitassm showed that during the period iffs to $90$t 
hepetoaia was the most important, Mhis$e ehhhh^em^»- the 
insidene© of the qonditipn showed pri^esiive- increase psffl** 
qularly during the?' period 3,983 to 19SS and; this condition, has 
dansid gffah emhtmie. loss* m&Mm the mm&m&e loss eeusei 

hjf m o r t a l i t y *  'the j p r e a e n c e  o f  duci-ta, w i t h  d m g $ @ t  l i t e r  i n  t h e  

far®- w i l l  p e r f o r c e  m s i o u s i f ' h a m p e r  p r o c l u c t i v i t 3 ?  i n  d u c k s *  

the survey studies undertaken, tharagefe*. Indicate# that
h ep n tosi#  te©aidaa c a n s in f  m o rta lity  I s  a is #  m . -im pejetm t f a c t o r

which will, threaten profitable duck feintfhf*.

a r l t a m a n  et, a i *  ( i§79)-' f r o m  t h e i r  s t u d i e s  a l s o  c o n c l u d e d  

that hepatosis Is m  Ifspqrhant disease condition in ducka, it
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important aetiologies! factors associated with hepatosis in 
duete. though groundnut aate was excluded as 3 iced ingre
dient in ths* ration of ducks reared in the faOn, the presence 
of aflafcostin in other Seed ingredients as reported by 
Maryansma efc al. (13325 may be mspan&tiA'S £ot causing hepatosis, 
the examination o£ the liver of the ducks brought from tho 
Hironam £ana for studying tho reproductive disorder* had also 
revealed hepatosis end the histological changes wese sugges
tive of o£ latoodcoisia. This observation is important and it 
points out tbs need for regular screening of the feeds for 
the presence of raycotoxins. Tub3rculo3is appears to bs anaenie 
in tho farm. The incidence was tmxm during the year 1076,
1378* 1980 and 1981s So far there has not been any record of 
tuberculosis in ducks in Kerala. However, Singh eJ» $i* (1368) 
and Sriramaa gt â , (137$) recorded the prevalence of tuber
culosis in ducks in India, naryawaa §£ al« (19715 recorded 
tuberculosis is a crow Srcrs Kerala. In this context it Kay bo 
pointed cut that crow can act as an agent resisansible £osr 
spreading tho infection, as they are in the habit of visiting 
duck pans. This is a most undesirable situation in a Cam 
alnco in a confined flock oi ducks, iuw disease will spread 
like vlia Sira. The situation prevalent in the farm, makes it 
mandatory to aoreca ali the ducks for tuberculosis and rigorous 
culling has to ba practised, rt is not deoirofelo to keep cvoa 
a single infected duck, because this will contaminate the 
•whole area and this vanid result in perpetuation of infection
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and heavy lam in the Clock* Ifc would also ha worth tdiile 
to dcflcck tho farm and restock it after scsae time.

Enteritis was prevalent in tho farm all tho years under 
investigation and it ray again bo considered as part of the 
picture of nycotosicosiB. However* whether these are primary 
bacterial or viral infections* cannot ho ruled out since no 
efforts were wad© to identify the cause of this condition.

Out of 194 ducks systematically examined eleven duel® 
showed hypoplasia of the left ovary and oviduct, Ihe ovary 
and oviduct war© very small and there was no indication of 
earlier functional activity on gross or histological examina
tion. Shia observation leads to the conclusion that these arc 
hypoplastic oases and not cases of atrophy. Valsala (1563) 
reported thio condition in chicken, and she explained that 
this condition might bo duo to failure of stimulation of growth 
and development q£ the reproductive organa due to deficiency 
of follicle stimulation from the pituitary, ‘This surmieo, 
however, needs further elucidation hath on biochemical and 
histological basis,

impaction of the oviduct was observed in l.SS-'J o€ the 
ducks autopsied, this comperes with the oorcentage of 
incidence in chicken reported by Das and niswai (1348),
Ppckhsm (1965)* Valsala and Sivafias (1371) and Ksymer (1980),
In searching for the cause of impaction, the possibility that 
pre-existing inflammatory conditions of the oviduct might bo



responsible, would suggest itself, especially because in many 
of thC30 instances of impaction, inflematosy changes wore 
also observed. However, not all eases of salpingitis mani
fested evidence of impaction, which should fee the case if 
salpingitis alone was capable of causing impaction. Obstruc
tion by external pressure, either by the enlarged bursa o£ 
Fabriciuo or neoplasms on the mesosalpinx might obviously 
precipitate impaction by interfering with the normal passage 
of egg through th® oviduct, ft lack oS tone of the muscular 
wall of the oviduct is more likely to bo the inciting factor 
for these cases, such lack of tone might result from pressure, 
osdiaUstion, nutritional deficiency, hormonal imbalance, 
dehydration and other factors, inertia of the oviduct asso
ciated with age and senility would probably appear to be 
capable of inducing impaction.

The appearance of hocmorrhagie cystic structures in the 
ovary deserves special mention, because of the difference they 
manifest from other types of ovarian cysts# In all the four 
ducks in which this condition was met with, involvement of tho 
vascular structures of the ovary was common, this observa
tion is similar to that reported in chicken by Valsala and 
Slvadas (1970). Based on the groan end histologic character, 
these cysts appear to have formed as a result of haemorrhage 
into the follicles from engorged varicose veins. Hence 
varicosity of the ovarian vsosala would appear to be the prinary 
defect front which the haeraorrhagic follicle results.



t l s  t h ®  # 3 S 0 r y e d  h l x  d U C h S *  f b i #  

observation reGdnail.es with, the reported finding of mMejmn 
<1956} .an# Vslsala (1968) In cMcKen* She indicated t.lmb the 
h i g h  p r o d o a t i o a  i n d u c e d  e t o a u s t i o n  © i  t h e  © v i t e f h  a n #  bviiry 

and the non3peaifi<i stress that accompanied such -exhaustion 
preaispOsGd. to- infection, She also- observed high incidttc#
Of salpingoperitonifcis .in- .good: layers in tMch the oestrogen 
.activity was naturally very high*- Mndgren, (1956) reported 
that the ut©rto#- defence ise^snioa In itismoiias o^eies has. 
been shown to h© adversely effooted- by progesterone: .aduini- 
strations tdiioh inhibits phagocytic activity, ft is posoihle- 
■ that. %, stotlar tendency for onporossi^ of tho- rotiouio** 
endothelial reaction in tho oviduct under progesterone influence 
prevails to clucks also, in ducks* the buraa. .tofresses before 
m m v M k  K i a t n r i t y *  o a d  t h e  n a t u r a l  a h t f t e s y  i & m m i & m '  h o  

inecswplste end such duck© would therefore be. more susceptible 
to infection Which «i§hf- flare- -up as tb© progestoroho level 
beoOHj© high -with SteBsWsenfe inhlbitiori of uterino 
mechanic* Ho attempt was made in the present study to. sEind 
m m  o h o t h s r  t h e  d u c k s  inahifistod' a n y  yatoatloh to- t h e  . d o ^ i o p * *  

aent, end regression of the Istrsu that m n M  account. for the 
tooreasod sueceptlMXity to infection*; However,. it- is postu^ 
i . a t s d  t h a t  t o  ft$ra& ,§ro%s:^. h u r - s #  d o v o i o paftont s o y  n o t  r o a o h .  

■ocssptofee .proportion boforo .regression thereby exposing these 
.hirsts -%e the risk Of izifectiop in the production .perfect*.

oophoritis was observed, to 27 ducks sutop#tod* This was
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invariably asaoolated with peritonitis. This could have 
resulted gram the high production stress loading to tho 
exhaustion o£ tho ovary* The non-specifics stress associated 
with production may predispose to Escherichia coli infection, 
similar condition was documented in chlchea by Valohla (1968). 
She reported that Csahprichia intermedia ia of aefciologic 
significance in salpingitis and oophoritis. Oharma and Joahi 
(1983) reported that swollen darh rod ovaries. niewshapaa and 
congested ova and inflammed oviduct were the lesions in 
experimentally induced salpingoperitonitis in chicben by 
SseliericMa S2ii* ’Siva lesions Observed in this study wore 
cin.-U.ar to thoso reported by them and Escherichia coll might 
be the causative factor. However in this Investigation no 
efforts wore made to identify the organisms involved by 
cultural examination.

Abnormalities relating to tho persistence of the right 
oviduct and its transformation into cysts wore observed. Sit® 
nature and purpose of regression of one of tho paired gonadal 
structures in many of the avian species has not boon correctly 
understood. Assuming that it is an adaptation to help the 
birds in flight, tho persistence of such a structure must he 
considered as a retrograde Manifestation. The right ovary and 
oviduct arts Jmown to be potentially presents in the developing 
embryo and they regress after having initially shown g o*  
development. lienee. remnants of these structures may naturally 
be expected to remain as minute bodies and such instances
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would not strictly constitute abnosm&litiaB In devalopmeinfc.
It is oply when those structures are grossly tec 1sje@®» they 
attrtet attention. Cno instance of cystic right oviduct was 
Mmrvad in & dueK* Sisiiiar condition wao reported in CfcleJsen 
by many worissrs (Houpp* 1922? willier, 1 s2?j QXoant, 1943} 
Valoala, 1968). Usey observed that long iubroeding raight 
result la retrograde manifestations in ovlduetal devolopenenta 
in scco flochs,

Rnoag the passible factors £or tho persistence and cystic 
transformation of tho right oviduct. t?orghon and crefe 519S9) 
have tsantioaca hormonal ist&aXm m or unidentified suppressor!? 
o£ tissue regression. The role o£ oestrogen in canting 
paralsfeoace of, s ig h t oviduct In day old Ohiefcan fcao been 
exporimenfealiy demonstrated by '.'iliicaffison (1984). However, 
this does not explain tbs jsoraisfeosc® of those structures in 
the adult birds. But hr res, it is possible that to feM.0 
instance, there has boon an initial and early phase os hyper-* 
oestrogen! sm which cauaed primary manifestation of partial 
developnent of the right oviduct.

fiyeofiic salpingitis due to asoernillua fwaloafeaa waa 
observed in one duclt. There was Infoqtion in the sit sac and 
the lesion tai#it have abroad frota the air sac to the gaipirts. 
Thors waa extensive nodular lesions in the salpinx and the 
histological examination shmie& that the lesions wore origi
nating to the serosa and extended into the muscular coat.
This observation is a pvoaC to conclude that tba involvement
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ofi the oalpinx was tho result o£ extension of Infection gran 
the aisrssac. So fat there has not bsm. any report of mycotic 
salpingitis la ducto.

Tuberculosis involving the oviduct was observed la two 
duete. On perusal of the available literature, no reports 
tiers oaen deoorlblng tuberculous salpingitis in duete. in 
those two instances tho lives, spleen and pezitoaewa ware 
involved and the Involvement of fete salpinx was only a mani
festation of generalisation Srm the peritoneum.

The distribution of lesions in tuberculosis observed M  
this investigation was similar to that reported by &innh £Jj al. 
(196S) who reported involvement of the liver, lung and feidnoy 
in tuberculosis in duohs. Sjriraman a& ak. (1978) also reported 
tuberculosis of liver, lung, spleen and Rtdnay la duoRa. 
However, those westers did not record the iavolvensat of the 
oviduct.

The pathological changes eneountored in the teatle ware 
only few, \trobhy of the testis was men in two instances 
ted ooriiswta to one due’:. Tho santeocaa was bilateral and the 
growths wore relatively big and histologies} ly the tubular 
pattern was maintained. There has not teen any record of 
seminoma of the tastio to durdta sad this would hppaer to te 
the first report.

X® experimental agiatcxieasis a&ainisteaticift o S aOateMtn 
Bj at the rate of as pg per bird reculted in dscseasod feed



reported decreased body weight In imraature Japanese quails* 
which w ore seel aliafeosfei* s b a fiib  ^  i^ io sfe e d

■fehsfe e fig fe e ^ o  D j  when fed  afe high  £$#$&-$ (2 0  p g / g  iia fe } fee 

ligature white m 0 m m  m S &  chicken depressed appetite, m  
made the .feed. uppfi e f e h b l e  end this they attributed m  febgi 

m m m  fb f  deps^aptd feed  in ta k e  and £§&U&&$ w eigh t g ain *  

hater they observed that chicks and ̂ dalfes could overcaste the 
a jp e ti te  d ap rssjsiiif o f f s e t s  p i  d i s t a f f  h fiafeb »ih  a f t e r  « W  

weeks of ingesting .coBtamina.t.ed feed* ■ But. how aiiatoxiii pause# 
a isssppa&ary decrease in feed cohpijaipfeiô  remains apetnsi&tiye* 
p o l i h  .and ' S e i f b r d  t w W f  i ^ g t h s g i s e i :  t h a t  a p p e t i t e  i s  a s p *  

trolled by receptors ip the. prop ihfehfaoting with tho hypo* 
thalamus a M  the Whole oyste® ’pah fee modified fey mot.abolip 
hifeoratlpiih a r i s i i i f  i t  th e  body* M i$fc£»s|jw eon ld

therefore affect appetite, a# a result o£ its influence. on the 
h e p a t i c  B e r n  i t  m a y  las p o i n t e d  b u t  t h a t  i h  Sjofeh

the. ssi^riamtai.. and c#hfero| groups there was m steady redue* 
tion ip body weight fro® the- fourth weah onwards* upto the 
sissth. we<ife* /fh ere . m  m  e tiie r  © ^ a n tliQ n  fo#  th is , &&£$& 

for tb® fact thet t!is reduction may he dee fee a change- in. the 
fecrand of feed5 thafe. Was' effected. during the e:eper±rrrmial .period.,

in this ■e?̂ periaehfe*; timte was apparent increase in, the 
weight- of the liver and a reduction in. the hotly weight,- Bow- 
® m $?r stati.stieally they m m  not significant (i?<C0,Ol). 
wyafefc -a& at,. Ofegerv̂ i ehiargesaiiife of the liver after



2sw -wsksHs oC dietary afilafeoxin In broiler breeders# They 
notes a fchree-fold increase in liver lipid aoS a decrsas© in 
sorsrn total lipid in broliar breeder males fed aflatoxln and 
suggested that lipid transport iron the liver was impaired.
This cissy attributed as the reason for the liver onlargeisaafc.

Histologically, there was oignif leant hepatic degenera
tion, necrosis and biliary hyperplasia in the oucRe doced with 
aflafcoxin and those are characteristic changes in afiatoslcoais 
in dueica and Isas been recorded fcy earlier worlsera (Asplin and 
Carnagnaa, 1981). This observation supports the conclusion 
that the high Incidence of hepatosis observed in the duck farm, 
Hirana® might to due to dicrtary sfilatoxin. significant reduc
tion in the visight of the testis m &  observed in all t*is 
ejgserimenfcal duclss. This observation is consistent with that 
of Ooerr and ottingar 11980) in imaturs Japanese yuaila and 
sharlin 2t fii* (1980) la mature Shite leghorn males. They 
pointed out that the decreased feed consiasption resulting from 
the ingestion of aflatasia and tho aosompanylng loss of body 
weight were responsible for the reduction in the testicular 
weight.

Histologic ally there was significant degenerative changes 
in the testis characterised by degeneration of the tubular 
©pitholium and aspoKnatogeneeis. Thin also may account for 
feha reduction of the might of testis. Tho study undertaten 
has therefore, clearly demonstrated the deleterious biological 
effects of afiatoxin on ths costia. This ha3 great practical
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The increase in the woighfc oZ the liver m &  the reduction 
in body weight seen in axporinental ducks were not found so be 
statistically significant (j»<g,01), in both the e^peeta*?ntal 
and control groups* thsro vaa a steady reduction in body 
weight S ®  the fourth week onwards* uwto the sixth week*
This reduction in body wel$it seen both in the control and 
eŝ porifl'ental groups may be due to a change in the feed that 
was r-ade during tho ©jfporiMenfcal period and similar observa
tions were nads in tho dads? dosed with aflatoxlrs during the 
same period. But it may ho pointed out that the reduction in 
tlia body weight was much more* pronounced in the experirosntal 
group when eosgparod to the control group*

la the clucks dosed with oqhrataxia there was significant 
seduction in the 'Sight of tbs testis* similar Observations 
wore report© 3 by Owivodi and Burns (198 5) In chicken dosed 
with ochratcutin. The reduction An fcha weight of the testis 
seen in ducks dosed with aflsfconiR cod ochratcxin in these 
experiments was cerparabl®, Pronounced degenerative changes 
were seen in the testis and this Can no doubt lead to inferti
lity* subCorfcllity and poor hatanetoility of egos* wive®, m S  
Burns <1S85) documented similar pathohiologicai changes in the 
toatis of cnicken dosed with achratoxin. However, bietoiogi*- 
caily no changes were seen in tho basement membrane of the 
seminiferous tubules in ochratoxin group, whereas in afl&tascin 
group* degeneration of the basemsnt aembrane of the semini
ferous tubules, edoma and absence o£ speaSn touadluo tteea tho



lesions encountered. This ia an observation which would lead 
to the conclusion that oflatoxtn has -vore severs bdolortaal 
effocto on tho testicular tissue than <y;hrstoid..n and the 
former is to be considered to a nor© potent tnjdn which 
would affect more significantly tho productivity os ducks.

Tho feed that is giver, to ducks in the field situation 
is likely to contain both aflatoxin and oehratexin and tho 
synergeatie effect o£ these two has to be borne in (Bind. 
Cventhough. tho feed sample nay contain an amount UsLcv the 
peroioslblQ level of those raycotoxins v t v s n  both a t  then© are 
pinasoRt, the synorgestic effect io bound to cause extensive 
damage to tho livsr and reproductive organs and this can be 
a major causa for poor hatchability In tho £aflo« The osjwr.4- 
moafcal OGUdiss carried out* therefore focusses attention to 
tho important problem of tho damaging ef facto 05 nwrotomins 
cm the reproductive organs. This implies that there to need 
to have regular screening of feed for those two mycotoninn 
and since tho ducts arc very sensitive they should bs given 
a feed which is almost free of those toxins.
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a study on tho pathology of the reproductive system in 
ducks was carried out for a period of two years from 1983 to 
1985. A detailed survey on the various disease conditions 
prevalent at the Buck Farm, BArsna® was made based on the 
data recorded during a 11 year period fron 19 75 to 1935. Tho 
studies revealed the incidence of the following diseases 
namely, hepatosis (64. S8?S), hepatitis (9.07%), enteritis 
(8.5855), tuberculosis (2,61%) and miscellaneous disorders 
(15.13%). Tho latter category included pulmonary edema, 
omphalitis and transport stress.

"During the study, 194 female and 26 male ducts were sub
jected to detailed post n'ortem examination. The repro luctivc 
disorders encountered in tho females were lypopiaaie. of tho 
left ovary and oviduct (20%), Impaction of the oviduct (5.48%), 
haemorrhagic cyst in the ovary (7.27?»>, oalplngoperito.iitts 
(10.9%), nycohic salpingitis (1.82%), tuberculous salpingitis 
(3,03%), oophoritis (49.09%) and cystic right oviduct (1,82%). 
tn the rales atrophic testis (7.69%) end seminoma (3.84%) wore 
the disorders encountered, The gross and histologic features 
of these conditions were described in detail,

Afletoxio was a&nini stared to oix ducks at the rate 
at 28 jag per duck daily for a period of three months. Clini
cally ail the OKpcriRwntal ducks showed unfchri. ftlncsa and 
weakness* Considerable reduction in feed intake was observed
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in the experimental group from fete third week onwardo* ‘fho 
experimental ducks showed reduced weight gain compared to the 
control ducks.

'There was reduction in tho weight a$ the testis. His
tologically, degeneration of the basement membrane, snarled 
diSTsuption in the organisation of the germinal epithelium® 
absence of spem bundles, debris filled lumen, vacuolation 
of the cytoplasm of the colls o£ tho intsrnediata tone and 
accumulation of edematous fluid in the interstitial tissue 
wore tho lesions observed,

Ochratoxin A was administered at the rate of 25 jig por 
duck daily for a period of three months. Clinically* all che 
experimental duck" showed <TOderato waaJcncso end showed gradual 
reduction in feed intake frcan fifth week onuo&ds* An appre
ciable increase in body weight was observed in the control 
group.

when the ducks wore sacrificed at the end of the third 
month, ducks in the experimental group showed significantly 
low testicular weight than the control groups.

Histologically, marked depletion of spermatozoa within 
the lumen of the seminiferous tubulsa, degeneration of cells 
in the superficial and Intermediates »  and disappearance 
of the intermediate and eunarficlal sones were observed. The 
basement membrane of the seminiferous tubulos was unaffected.



The experimental studies undertaken with aSIatoxin and 
ochratoxin ahc*«ea significant pathQanatorsical changes in the 
testicular tissue and it wan surmised that thane suycotoxino 
can cause subi'ertility and infertility in ducks.

The observations mad® indicated that aflatoxin has mar© 
sever© biological effects on the testicular tisouo than 
ochrafcoxin. The investigations undertaken pointed out the 
need for giving a feed which is free of mycotoxino to ducks 
in order to ensure maximum productivity*
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AB^TWACY

ft study wac conducted on the oatHolOvjy of tho reproduc
tive system in ducts., ft survey conducted on the prevalence 
of diseases based on the data for a period of 11 years at 
tho Government, Duck rarm, 'UrarusB revealed the incidence cX 
hepatosis (64.58?S), hGpati&is (9.07 , enteritis (0.5SS),
tuberculosis (2.61?)) and miscellaneous disorders, (IS,tv,).
Tho lcfccr catGyov'y included pulnolary ode7a, omphalitis, and 
transport otrsss.

in a separate study, tho reproductive organs of 194 
fenalo ducks and 26 nolo cluo3;o more oxsr lined systematically 
and gross and histopctholocjical lesions encountered were 
studied. The- diseases encountered in females were hynoplasia 
of left ovary and oviduct (?£>;))» impaction of oviduct (5.45 i>, 
haomorhagle cyat in the ovary (7,?7?S) , aaloingoporitonitio 
<10.9?'.), oophoritis (49.09/.) 3 cysuic rxnnt oviduct {1 .0?"'), 
mycotic taliiiuMltiD (1.82“S) and tsbercalaus Dalpingitxo (3.S3..K 
Ju males als cghic testio (66.3); and wrirnomc (33.3 ’ore 
the Cl peaces recorded,

/■VerAr? itally, pure aflatoxin 8^ and ochrato-xin \ vore 
acliinietorsd to nisi dackt each, at the rate of 25 pg ' or due1; 
doily ■Tor a period o" three months. clinically ail tho 
e:«xDrimontal ducks shooed unthriftincsa. hut it uas aoro 
pronounced in aflatouin group. In Lofu afxato,U.n and 
ocliratouin groao, the birds zaoi’ad reduced weiy: yvtn and
dcc^caoeC feed intake.



2

Thera was reduction in the weight Of the testis An tooth 
aflatoxin and ochratoscin groups. Histologically, in the 
aflatoxin group, marked disruption in tho organisation of 
germinal epithelium, absence of spam bundles and edema of 
the interstitial tissue were the losiona observed. In tho 
ochratoxln group, the basesient membrane was found to toe 
unaffected. Both aflatoxin and oehratoxin were found to 
cause degenerative changes in the testicular tissue. However, 
aflatoxin was Sound to cause more pronounced changes than 
oehratoxin.

From the studies made, it was concluded that both 
aflatoxin and oehratoxin can induce degenerative changes in 
the testis and it was surmised that this would lead to 
subfartility and infertility, The ncod for feeding a diet 
free of inycotoxins to ensure profitable duck farming wan 
stressed.


