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LISP OF ILLUITIRATIONS

Hypoplastie ovary and oviduct,

Trpackion of oviduct - Impaction extends
from the infundibulun and 4t is more severd
i the portion of the magnum.

Hoemorrhagle oyst - gvary ~ cyst contalned
lysed blood - wall cunsists af fibrovolla-
genous tissuc. HeE % 160

Salpingo poritonitis ~ salpine - Infilira-
tion of submucosa with héekerophils and
monoruclear cells - congastion of the
vopscls and desguamstion of the lining
epithelium are sise evident.

uED x 160

Salrdngo peritonitis « aslpiny - coystic
dilokation of the glands of the submucosa.
He x 18D

Mycotie salpingivis « Numerous greyish uhite
ncdules in the oviduck.

Mycotic salpingitis - gentral area of
capeation neorosis « infiltration of mond-
nuclear cells and foreign body glant cells.
H&EB x 250

fMycouic salpingitis - presence of geptate
hyphae of the fangus in the granulomatous
reaction.
NS w250

Mycotic salpingitis ~ proscnce of funual
spores and gepiate hyphae.
PAS »x 1000

Dophoritis « congestion of blood vossels and
fonal areas of heencrrhage.
nen % 160

Dophorltis ~ extensive infiltration of
heterophlls and plagha cells.
B&E x 160



81. Photocraph
Ho. No.

iz 13 Oophoritis - moderate flhrosisz and lymphoid
infiltration.
HEl w250

i3 14 Cystis right oviduct.
14 is atrophic testes.

15 16 agrophic testis - seminiforoun tubules lined
R by a singly layer of atrophied ecils -« luamen
of the semindferous tubnles are devold of
spermatozta - intergtitial tissue woll
developad,
H&R = 160

16 17 Seminoma - testis = Irregulsy greyish vhite
mass of growth in the loft tastes - The
ricun testas shows gmall nodulor growth.

17 e Seminons - wostis ~ £ine ¢rabeculas divides
the masses of cells into irregular tubules -
large polyhedral cells with prominont rownd
nuclegs are sesn dn the tubules.

HEE x 180

18 21 Exmperimental aflstoxicosic « duck - woaknoess
and duliness.

19 22 xperimental aflatoxnicasls ~ Tastes - small
gsize of the tegtes in the experimental duchks o
when compared o the controls.

20 24 Drperimental aflatoxicosia - Testis - depletion
of opermatogonial culls - vacuoalation of
eytoplasn in the cells of supsrficial ond
intermediate zone - odena of interstitisl
siosus.

HEE 2 400

23 25 Pxperimontal aflatoxicosis - Testis - abisoace
of operm bundles - inactive germinal epl-
thelium - debrig £illed lumen - degeneration
of tho basoment acihnbranc.

HEE 2 600

22 29 Zxperimental ochratonicosis - Tastis - marked
déplebinn of spermatozos within the lumeon of
the semlniferous tubules.

HEY % 400



3l. Photograph

Ha, o,

23 30 Experimental ochratoxicosis - Testis -
extensive degenerative changes in the cells
of the seminiferous tubulos.

HED = 400

24 31 Dxperimental oohratoxicosis - Tastils Glsw
appearanes of superfieial and intermedlate
zong - intact bhasemont moenbrang.

HEE x 400

25 1 Provaloence of digoases in the Duck Farm,
Miranam - 1875 to 1885,

26 jA-] Foad intake of duecks in experimontal
aflatoxicosis.

27 26 Foed Insake of ducke in experdmentol
achratocleosia.

28 20 Dody welcht of ducks in experimental
aflatoxicosis.

29 27 Body welghi of ducks in experiméntal
ochratonicosis.

39 Z3 wWeicht of testls and liver of ducks in
expordmentsl aflatoxicosis.

31 28 Walght of testis and liver of ducks in

enparinantal ochratoxicnsds.
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1, ENTRODUCTION

Rearing of ducks is one of the important and popular
cocupations of £ w5 in the state of ¥evals., The 400gra-
phical locatlion and the climatic profile ave ideally sulted
for rearlng ducks. Although, duck rearing hus nob doveloped
as an inductry in Korala, there are voary large number of

farmers vho earn thelr livelihood lry maintainlng dueks.

The ducks by naturc are hardisr than chichkon and thore-
fore, they are not prane to develos e large nuiber of disearcs.
But the practice of rearing ducks carried out In Ferala is
peculiar in thol thoy aro moved from place to place and ave
maintained on pasturing in paddy fields. This nomedic habat,
therefocre, exposes them to different micro environment and
chanaaes ot gebiing infoction ave great and thde reriorce alow
contrlbukes to the spread of infections. The dusk farmar in
Kerala did mot consider disease problem in ducks as an
Amportont factor that hindored profitoble due™ farming, until
the duck plague cutbreak in XKeorala in 1376. This vas an aye
opener &0 the farmers and sclentists engaged in duahk disoesc
suzvellance aml eonirol programmes. oOver the years, the duch
plague epidemic has been the only soldbary dastance in the
history of duck farming in Kerala vhich causcd considerghle
mortality of duocks in the state and tihreatensd £O choXe the
duek farming enterprisc. Since ehis epidamic, tonsiderable

ateention has been pald €0 the managsment of discages of duclis,



apart from the loss in {lack duo to infcotlous dlseases,
the loss by way of impaired grouvth and loss of projuction due
#0 nonepeeifle factors are of pofomount consldezation in
profitanle farming and such lossos although thoy may appear
small in gerpoct of individual holdiangs, would certoinly coatrl-
bute to severe national loss due to wasting of food oad labouw
on wproductive stogk. ‘The ducks sre mainly rasred for pDroe
duation of agne and eny disorder that affects the repwoductlvo
grotem “eiil have a groat bearing on the productlon potenbtlal
of the duck. In oxdor to ongure porsistont and savirum pro-
duction in the Flock it is inporative to investigate into the
diserders aficeding the roproductive systér in ordef Lo undcr-
stand the pravslionce, nature and signlflcance of thoge dis-
ordors.  Dventhough, tho more ocute and gonarcelised infections
~nd opidonies vhdch couse danncge to the reproductive gyoten
can e rocomisod by dhe clindcal monifestotions and by
bastariclogioal oxordnations, condltlons which are siow and
ingidioun in choir onget and are without dotoctable clinioal
riandfostations pass unnoticcel for a lona time therchy cousing
depalend protustion oo well as woomltting aryutic spresd of
snch Aoozses, This groun of discaass continues to o a poorly
attended field of Anvestigation ond research in Indls and

absond,
Aiuaough, systewatic invostigatlons have hoen garried
cut on tha pechology of the Yeproductive grgans in chlcien,

no mianned lnvescigations have hoen uonlorbaken e eihudy tho



disordors encountorad in the ropreductive system of duoks.

Aflgtoxin iz a potent hepatotoxin in large doses and in low
doses 1t causes varying degree of degenerative and necroblotic
shanges in verious organ systoms. The advorse biologlesi
effects of this toxin have move rolevence partioulagly in the
case of duocks which have been demonstrated to be very cuscep-
tible to this toxin. Decause of the fgvoursble agroolimetic
conditions in Keralos fungal growth in feed commedibies ig
very gommon snd the fesds of ducks are often contaminated Jith
aflatozin, Resides thils, invesclgations underbaken lo tho
Dopartment Of Pathology heve olso shovm thet Ochyatoxin,
anothor doxie fungal metabolldte do aloo prosent in many @f tho
feod samples. The undesirobls effect of thege myoctoxing on
the groweh and production of the ducks 45 bound to be tromene
doun, particulariy in lov doses, Singe the mysctoxing ars
reulariy consumed by the ducks slong with vbe feed in dow
doges 1t vas deoided o undertake an experdmontol study o
assoss the offects of aflatoxin and oshraboxin on the ropro-
dustlive organs of duolks, The rosults obiained have boen
dosumented and analysed, IL is presused that the obcervations
made on the roproductive disorders of duchks will go o long way
4o meke it possible to advogate affeccive metheds o combat
various repyoductive disordors and this would holp bo promotc
better opg producstion and enhancs the profits of whe Lormeys
emaged in reapring of dugks.
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2+0. REVIEW OF LITERATURE

2.1. Pacholoyyy of the fomale reproductive aysten in
chicken

2.1.1, Funetional zdaht ovary end oviduct.

Kaupp {1982} rxeported the presenge of functional overy
and oviduct on the right side along with the presconce of func~
tional left ovary and oviduck in a hen. (!lorphological changes
in gross anpearance of the persistent sight oviduat wero
reporgeds Cystle roamants of the right mullenian duct wire
reported by sevoral workers (Yillder, 12327 Webster, 1548;
Blount, 19493 Van Trenhoven, 1257; Domu, 1964).

2.1.2, dtrophy sod Brooolasis.

valssla and Sivadas (1271) encountersd atxophy and
hypoplasia of the left ovary ond lofh oviduce in 7.5 % of the
hens sutopeled, Eighty-sight per cant of the cases of hypoe
plasia and agrovhy were noticed in bizde betwesn six months
and one year Hld. While the resi appeavred in the older birds.

2el.3. Zmpaction.

Impaction of the oviduct sl egg bound were nrobably
the most frecuently deseribed clinical conditiona of tho
female reproductive system in crnickens Dos and Blswal (1248),
veckham {1965}, Valgala and Sivades (1970) and Keymow (1980)
dageribed this condition in chicken. In these cages, the
oviduct was oncluded by masses of inspissated yolk, coagulatod
albumen or by tho prascnce of fully formed eoy In ivs lower
poxtions, A fully formed ogg lodocd i the lower ond of the



oviduct supsrimposed by inspiseated materizl In the rest of
the ovidust, was siso observed. They oven spilled ovey into
the peritoneal cavity. It vas more £reguent in the older
laying hens than in sthers. Cross-brad birds wers reporited
to be more prone to develop ey bound than tha othor breeds.
Clinfcally these birds were obsorved to adopt the egg laying
posture and atrained in an atgenpt to dischange the egg into
ghe oviduct, b aulopsy,., one of ore eggs In various stages

of formation were soen lo the ovidaot.

2.1.4. Internal lavers.

Intormal laying was roporied by Valssla and Sivadas
(197G) in four hens out of 570 sutopsies conducted. Thin eois
of varyilng shape and size wsre yecoversd from the sbdominel
cavity of cone hird. Three of thoe oggs were fully formed ond
hed hexd shellp, while the others were soft shelled.

2.1.%. Cygtic conditions,

Valsala nnd sivadas (1970) zoportad varlous oystic con-
Aitions of the right oviduck. 7The oyst diSfered in shape and
slze, were borne on nalvow otalks, thin walled and usually
distended with clear watory fluld which in some instascas
appeared cloudy. Multiple discontinuomus oysts were also
sbrerved, apparing as blind saodtdar strustures colooted
by interveniny greyish wiltc bands. Sach gyohs did not nand-
fest any lundnal comrawiostions vith one ancther, They also

enemuntered Parcowarisu aysts, ap scolitary structhures vhich



seourred in the nasocalpink of the left ovidugt tovards the
region of the infundibtulum. Haemorrhagic oysta of tha ovary
were red oyst like structures boma on twisted stalka.
rasaciated with the stalks there wero moderatoly distended
and tortuous vessels. The £luid content of the cysts wag
deeply heemorrhagic and turhid, sometines with globs of blocd
inciuded, Necrotlc flakes were adheront to tho oyst wail.
The oyst oontained blulsh pink staining material mixed with

spytbrocyles.

2.1.0. Bogherilal disesses,

The reproductive system may be invelyed in wany of the
hacterial Infections affecting bixds., These conditions may
either be acute infection causing sudden rortallty without any
detactable monifestations or chronic Anfestions with losslisge
tion of infection in the reproductive organs.

In ¢hronio casss of fowl cholora in birds, Thorp gt al.
{1931) observed ruptursd yolk sas, ovarian absgess formotion
and aecumulation of cheesy naterial with peritonitds,

Ameong the specific bacterlal diseascd of poultsy,
fovolvement of the reprodustive oystem wag reporked o he
gosveon 4n Salmonelloslis. Dexit (1952) and Singh (1967) cbserved
that the ovary sad the oviduct mandfested prowsunced changes
in chronic pullozum disease. hecording to them discolozation
and changes In the shops and consistoncy of the ova were

very porceptible in the ¢arvier hen., Besddes beiny misshapaen,



@iscoloured or oyotic, the ove dovelopad also long stelks

instead of the normal short atbachimeniis.

Stybh {1965) reported invoivoment of &ho ovary and
oviduct in Fowl Flague, These uere in the noture of severe
hyperasmie of the larger folllcles and greyish esudstion into

the oviduan, the wall of vhich wan sdematous.

Yolsala and Sivadas (1971) recovered Lscherichia
interaeddis and plkelicgens faccalis from the oviducy of five

hizds with salpingitis. They observed sovers diffuse con-
gestion of the owary and turkid, blood tinged esudate in the
abdominal cavity. Thoy Iindueed salpingitis ezmpesimentally in
progesherone tregbed bdirds on dubseguent infaction wlth
culture of Dschorichia intawmedis, Shatms and Joshi (1983)

atudied the lesicns in the reproductive orgens exporimentally
induced by Becherichis coli. The ¢rogs leslons wore swollen

dark red oyaries, mis-shapen and congosted ova and Anflamred
oviduot,. Migrasacopic lesicns werce congestion,nild haemoxrhages,
fihrinogs exudete nod focd of lymphoid and plasma cells.

2elee ¥iral infections,

Reports on virsl disesses hoving direct kesring on tho
ropraductive organs wexe very fov.  Among the viral spoclfilc
diseasss, Now Cagtle Disesse produned pathological changes in
the ovary and oviduct. »Amormalizies of the egy iike thin
apd inperfect shell were roported by Clugg and muller (1951)
and artributed o the malformation of the shell producing
portions of the oviduct,



in operimontal studics vith the New Cagstic Disease
vizns, Niswal and riorril (1954) observed marked decrease in
the sholl woloht, and shell thickness of the egy in the birds,
Tha lesions in the oviduct were charackeristic of a nild
aflewetory reacklon with proncuncod involvement of the
albunen seuceting portion. Yebes o al. {(3954) reported egy
drawe gyndeore in chicken charschevised by hepatitis, aplastic
annomias, hacmorrhoages, mlld regplrotory diseagse and a decraase
in eqg production,

Infestious Irmchisls, a viral rosplratory dicease, night
nffert chicken of all ages and chilcken wndor two wooks of ago.
The virus vas nem £0 gause permmionk damoge o the oviduct
witlch sebsequontly lead wo conditions 1ike sefe shellod &es
or to a decrease In egg praduction {(Hofstad, 10635). Malst
2% al. (1983} repogted the ivolation of infeptious hroachdtis
virys €rom the ovaries and oviduct of nens with a history of

drop in ege produciion,

2.1.8. Parasitic infectionn.

Parosites of the ovidunt and the ovary are rare vhen
compared to the parasitic conditions of e gestro-intestiaal
track in birds, The £luke Prosthogonisus bolonging to tho
order Plaaiorehddas was obsorved in the oviduct and burvas of
radricfus of ohicken, duck and othor avian spogias (Pwice,
1965). Valsals {1968) geportzd the invidence ¢f Proathoconimus
dad'ectdon of the oviduct in chichen, Affooted pdrds weat off
araduntion. laid kain ahclled oona or ooos withosut gheil and



bocame omaciated and anaemde. Fibrinous peritonitis with
adhesion and fibwino~purulent salpingitis with rupbure of
tha srgan and ddscharge of ltc contents into tha abdominal

cavity sloo were seen.

Zel.9. Protozosn infechions.

The heomorrhagic digease {Bangkok Faamorrhagic Dipeaso)
of chickon cherasterised by diffuse cvsh formaetion ia the
aiffarent orgens of ¢he boly was fixst doseoribed by Caompbell
(1954} in Bangrok, Jusssquontly it was reporied fron tndia
by Sivedas gt gl. (196%) and Valsaln (39268). Minube whitish
gilstening transivcont globular gysls of wnifomn oine were
ogerved fu all che ormans.  Tho nooosa of the ovidust was
praguically showorsd with gysce many of vhich appesred hae-
morrhagic. Tha lagions were rwre roncunced in tho lowaey
poctions of ¢ha oviduct. [ougver, medavate nunhor of oysts

worg sesn in the ovary.

Ze1.300 Chl%él if'ifeﬂ"&iﬁ'
Cyatic ovaxies, egg pordtonisis and Silweals of the
oviduct woere observed ly dao (1265) in acute ormithosia.

2.1,11. Neoplastic conditions,

Jackson {1936) and Narayann gf al. (1966) meported
ovarism teratons in ochicken. The grewths were yellowish to
poarly white in appearancd, rounded and varded io size £rom
1-3 om in ddameter.



Hayor (1968) cbeerved that the majorisy of the tumouw
occurying in the fowl axtge from the oyery. Ho observed fimm,
pink, coulifiower like growth and often therxe was asuoites in
the hird and gecondary dmplantetions were frequently obsexved.
Sharmz and Singh {1968} reported neoplasm of the ovary and
ovidust in 105.5% of thely material. Out 0f 20 neoplosms
examined seven were gramilosa ooil twmur, 11 were leuwkacis
complex, ono, a loiomwomn and opk, a Siboolelomyoma.  Acocoxding
Lo Valaala (1968) tho mos. frcguent cause of doath ameng the
adult han was nsoplagns oF the reproductive orgons. Avian
roucosis Comploss wita dnvolvenent of the ovary ond cariduct s
recerded in che Universdity Poultzy Tasm, Mowmuthy, oond this
conpgtituted nearly 0% of the casaep. Heoplsows of (he
reproduntive systen snotuniered wors ledompoms, cdanocaroinoma,

cystadonama and hemangiong {(Valsola, 1968)1.

2.1.12. Salpingoperttonitis,

Thic conddtidn saen in laying hons asprard to be prevalent
all over the vorid, wuhere intensive systen of broeding and
rearing ave da vaiut. Aoule ond chrople monifgotations of the
disease werd repovted, Selpdngoporitonilds uas roported to ba
a woaplication of en initial selpdngitls or ocophowitis.
salpingoparitonicis heg boen regognissd as an Amporkant I not
the sormenest causa for loss of production and for mortality
among adult, laying stook {Ldndgron, 1954 and Valzals, 1968).
They attributed high lovel of sestrogen producticon in the body
as a factor Influoncing the onced of this disoase.
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2.,1.13. Cophoritis and Ssirdnaftis.

singh ot als (1977) examined 1246 laying hens for the
avidence of reproductive disordexe. They found that 27,523
of the bdxds had pathologieal changss in the reproductive
aystenm and this included egy peritonitis, salpingitis and
cophoritis,

Batra and Siagh (1978) exemiped 2180 adult hons., They
found oophoritis, scalpingitis, ilmpaotion of oviduct, oystic
aviduct and egy bound conditions 4n 375 birds. Major mapro-
ductive problems in chicken and turksy were low egg productlon,
poor egy shell quality, low Sortllity and low hatchabdlity
{opel, 1979). Reymex {1980} recoxdod oophoritis, sslpingltis
and yuptured oviduct in poultry. The disorders were freguont

in domestic fowl than dn non-domesticated specles.

2.2« Pathology of fenale raproductive
system 4n ducks

Published data on the fncidence and pathology of tho
raproductive systen of ducks are only few.

2elels Bk Qﬁitic B! f%&%mﬁv

Mooy (1934) dasoribed cessation, decrossed egy produc—

tion, formatien of soft-shelled egy epd manifostation of egg
peritonitis ag a pathogenle offect of Prosthogonimus infection.
Distwrbaxes in ogg preduction, discharge of caloaraoous

asubstance, and prolapse of wkorus were reported in Prosthogonirug

infection in the oviduct of ducks (Sreckumaran, 1968).



2¢2.2. Neoplastic gonditions.

Rae gt gle (1980) reported the incidence of paplllary
adencearcinoma and cystadenoma of the overy in ducks.

242.8, Misoolleneous disordera.

Shoumdk §{1983) indicatod chac the main reason for or-
tality in adulé ducks was edg peritonitis (11,532 followed
by nenespogific ontorditds (9.88%), post-vaceinal pavalysis
{7.54%) and Ampaction of ovdduct {2.54 0.

2.3« Pathology of the mals regrodustive systen in chicken

Batraand Singh(1978) zreocorded hypoplastic and noeoplastia tostes
in four out of 84 male birds which wete subjected for post-
morten examination. Tarstoma arising from the left tosticle

in a Kedaknath broed of poulfry was soperted by Raocte (1906).

Ho foporus arg svailabila describlng the pathological
features encountored in whe testis of duchs.
2e¢4d. Bffect of aflatoxin on the reproductive
syston
2eded, Chicken.

Bims gt al. {1970} stated that dietary aflatoxin caused
decline of sgy production in laying heas. Gerdick ot al.
{1973} hypothesised that the redured guantitics of yolk
precursprs wore prefexentially chennglled to ovs alrcady
condited o maturation. Thoxeioge, tho decline in egg produs-
wion was delayed bacause, aflatorin dnhibltsed phe commibmont

of ova £0 mpturation rather than affeécting the maturation
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procons fueelf. In broilor brocders allatoudn deprossed
fatby acid synthesls (Donaldson gk al.s 19272) and &mpalred
Lipdd transport £rom the liver to the bloed (Tung g al..
1973}, By freding dietary aflatoxin at the raye of 20 w/g
fet for four wecks,; it vas observed that although she bivds
exhiblted signs of aflatoxicosis like decreasc in body welche,
gorum total protein and sexum total ilpid, Increased livor
uedght and liver fat, thore wao no significant offect on somen
volume, oporm count, DA, RNA and proboln ¢oncent of aparm,
testicular histology or welght of testis {(Wyatt e al., 1973).
Jacobgon and Bisomen (1974) shoued that aflatomin fed to

brollor breefars was transforred to the g yolk and vhite.

Brigos & al. {(1974) conoluded that aflatoxin 414 nob
affect the reproductive syston of tho mature wmple by the
generally accepted mechanism of inhihition of DEA dapendent
RiA polywerass sinee the DVA, R and proteln conbemt of the
goamm wore unaffecsted. CQulvenor (1974) doscribed that the
meximum permissible dose of aflatoxin in chicken was .20 ppn
{200 pobl. The pathological changes ¢ounsed by aflatoxin wors
characterised by deterdoration in condition, ducrcase in
ortowkbh, £all 4n ogg production, subcubanoeous hasmorrhago and
doath (Dutler, 1974).

Aflatoxin was showm b0 be detrimental 10 botohability in
preflor brecdars (Howamth amd “lyatt, 876} and they concluded
that tha repld effect of aflobexin on hatehabllity was duo to
a sudden vransfor of afiztoudn or a potent bhreaidown produck



into the eqgy. Hwpbrimeontsily aflatonin B (8.1 ppm) srd €

{1.0 port) were incorporatod dato the feed of five luydng hons
and in moture cooks fox thwes weoks (Hafos of al.s 1978).  Bgg
laying ceesed durding tho vhole poriod. Histopothivlogy chwrsed
follicular atrecls 9Ff ovary but festicles wvore unsffooted,
Sharlin gf al. (1980) obscrved that aflstoxnin added to the
fecd at the rate of 20 pe/o diet for five weoks in naturc
Whito Loghorn males, résultsd in decrmasaed geren voliwee and
westin veldht and a disruption of gorminel epdthellium. Dut

it had no offoct on per pent dertile agga of peyr conb hatoch of
fertilc egod, Tro decling 4n sonen volure was precoeded by
deenaase in body velont ad docnmonse in fead consumption,
wWhite Leghorn mzlos sppesrod to be more guscoptible to aflas
torin than broiler moles. Feeding of 200 pg of allatoxin to
mela ohicks from the day old upto 38 days rosulibed in inoreased
sexum alkaline phosphatase, enlarged congested iiver and
atrophied testis. %Tho saminiferous subulos vere leas well
developed and smallor. Thore was more coanective tissue between
them and thove was no histopathological evidence of spernato-
genasls {Fohiddin, 1%82). Hablipal and Haushik {1983} doscribed
the pathological conditions including rodiced food consurstion,
reduction in growth, deoreased production and oarcinogenicity
in ehe liver of birds. They oboerved that 1£ the foed cone
tedined aflatowin more than 30 ppb, the hoalth and peodustivity
of pouliry £locks woro severely sffocted. Chicken fod diot
aontadnioy growndnut meal was nore offeosed by sddition of



afletoxin By ot the Joso raio of SD-400 pg/kg {eed than thooe
fad Fich meal (Ostrowski Meissnor. 1984). Jegadoosh gh als
[1986) roported that aflavonin fod at 30 ppn of the dlet
adversely affequed sewn chorvactoristics in White Zeghorsn
cookes when fod for cloht voels. Juah adyorse affocts wero
not soen in the cocha fed zeh pme #£ aflatowdn in the dAdet.
volwek eb als (1936) encountered pale liver, calargsd and
naenorrlagle ovaries which vens signlifilcantly smaliex tham
rhoso from the control nens. Thig ovary contained oaly oualld
ova in hen fed a diet vhich contadned 3310 py/kg aflatordn 2y
and 1630 pg/kg aflatoxin By.

2+4.2. Jopanege guatl.

Detary aflatoxin ¢ousesd a dolayed onset in the degline
of egy production in Japanese quall (Sawhioy gb gl.. 1073).
Docrr and Obkinger (1960) fed afistomin (10 po/y dieb) wo
Japanooe quail from l-3 and 2~4 woeks of ago. After two woeks
of foeding toxin, body welght and sestes walights vore apppoxie
mately 30% less than the coonbrals. Serum testodtercne level
in both treastmont groupd vwag nonesismificantly difforent Lrom
controls at five weeks of age. Hoover, in malss fed aflatowdin
from 2«4 weaks of age, the westosterone lovel was deprossed
by 50% when compored o values ot six wesls of aue. Ameng the
fenslies fed aflckoxin, follloulsy developrant was grootly
reduced dn both treatmont grours even o six wooks of agoe.
It was concluded that saxual maturity in bisde fed aflatoxdin

from Z2-4 woeks of age was delayad lomger than hirds fed
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Slatoxin from i-3 wooks of age, aend fomalaos vore more

gensitive £o the rosldusl effects of aflatesin thon molee.

in a relative study. Ottdngor and Doorr (19G0) obhserved
that on exoocted Inorcage in testostorons level and wescicular
veliht was dolayed longev among male Japaneso quails fed
aflgtostin (10 poly dlet) Srom 2-4 weeks of age than owong
qualis Sed aglatoxin from 1.3 woeks of ago. Compored to
sonbrels, the delay in the onsot of sexual beshovious was the
same for poth groupd. Dlankford gh al. (1981} repozeod zotardecd
growth, lowersd body welght and significent deprescion of
gonedol body wedghk in mixed sex juvonile Japaneee guall, when

fod 10 ppm of aflakoxin for 14-28 days.
2ede3. Ducles.

The roximem ponadsoible dose of sflatoxin in the duekling
was roporkad 4o be 0.03 ppa (Culveaor, 17374). tulde and
Fwatra {1978) recomded a nutwral case of aflatoxicosis in
Mhaki Cermpbal ducks in Assan, charachberised bw o modorako
reductlon in hoemoglobin comcontretien, tolal svythrooyts
count and a moderale leukooytosis duo to an inoresse In the
oiroulating heterophils. Abdullaba and Lee (1981) fod stazbor
pellet containing atflatoxin ot the rate of 80-100 ay/ka of
feed and thils resulted in nervous sympboas, Aop in 85 DEO-
duction and death in a £look of 2000 ducks. J4in gg oi. {1983)
roported heavy losc enong Bedjing dughs is a duok form in
China, whore tho cause vas feeding of mouldy matue unich cone-

talned more then 100 pg of afiavoxla por k. The syrptoms
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seen in ducidings wove nervous sdgns, diasthoea and yotavrded
grouvth and in oider dudks, diapvhocs, dmeciption, dopp in egy
production, ocsasfonal duaths in kreedors. In ducklings, the
prondnent histologleal featurcs were toxic bopasitls with
biliayy hyparplasia, and da Dreeders cherhosls and carcinong
nf the lver, Raplatorngnt of deteoriorated malzs with fresh
atock stopped the loss. In ducks addition of aflatonin By
{40400 po/ke foed) 4n diets containing groundnut moal gave
more toxis effecta like reduction, in growkh and proteln
w=ilizaklon and liver damage, than in diets with €lsh meal

{Cstrowski-Meissnady 1504).
234 Hechanism of action of aflatovin

Aflapouints prinesy action disrupted carbohydrate and
1lpid metebolism and inhibited protein syntheeig {Hsdah, 1972).
These mechantems ganach explain all tho offcety of aflatoxdn
in ¢he natwre broiler breoder or ¥hite Looghorn malo nor account
for the diiforences in rosponse betueon these two tyoes of
birda. & veview of literacure rovealod threc othar axplanae

tions for the offecks of afiztowin on thoe mabure male £owl.

2ol ls Aflatosicoots, A nubriciosal deficionoy,

Mature broiler brecdars vore more resistant than thdge
loghomo sined they vwers 2.5 times heavier and had 2.5 times
more crude body fat than roture Whise Leghorn males (iitchell
et als, 19265 1931) and cheprofors worg toleyant Lo wecreased

food gonsupbion. Parker and MoSgadden {1943) veporced



iB

Goerpased sonen volumes and fortility in Rbodoe Island Reds,
after an 18% loss in body welght due to restricted feed con-
sumphion. In g study using paired feeding te examine the
affoots on essentiol fabby acid deficicnoy on matuse White
Laghorn malas shoved that reduced conb sige, testis sime ond
pituitary gonadotropin levels vere cauged by a decrase in
appotite and encergy intoke rather than the defliclenny wox 38
{Engster et al., 1978)¢ A redugtion in pitaitary gonadotropins
would sxplain the reduced tostisz size and semen volume cbsernved
in aflatoxin treated White Laghorns. Furthermore; a detreasne
in body woight wan linked ¢o lowered plasma testosterons lavels
by viison gt al. {1972}, They obsorved a B3N decressa in
clirculating tostosterone sfter an 18% loss in body walght in
mature White Leghorns fed a 2% protein dlet. Yhe primany
evidonoe to explain thy effect of aflatoxin on nubtrition vas
the significant decrcase in feed conoumption and concomitant
loss in body welight obgerved in aflatoxin troated White Leghorno
{Sharlin gt al., 1980).

25«2 Nflatoxin - an antd androoen,

cructaral simflarity botweon aflatonin end stercoid
hormenes was first noted by Hilliliamo and Rabdn (196%). In o
later study, Rebin gt al. {1970) concluded that sflatoxin gan
copnpete with gsexw steoroid hommones for bimniing sites on che
ondaoplesnic reticulum of el Liver gells. Hogre regontly,
Fatterson and Robexts (1972) showed that androstenadione, a
testostorone precursory conpatitively inhibited the in witro



reduction of aflskoxin By to aflatemicol in the avien Liver,
According to them certaln engymatdc systems could hot distin-
guiish .S"’::ﬁ srerolds from aflatoxin. Tharefare; & sbouctural
aaﬁm.lari by existed, This they opinedy ralsed the poseibility
that aflatoxin could act ag an antd-androgon. Antil-sndrogens
affected the action of tostostorons b’g mﬁéﬁﬁeﬂim} with the
bolism, o binﬁmg ol mataboﬁtess to the oytopiasnde skerold
receptor comples (fziamtsfaringm 1977)s The &%mil,ﬂ;,isy of aflatoming

or its notabdiibes, to gross thae 3::1 3d < tostis bavrier has not

been investigated,

2543, Zphibivion of swr@idma gsis ~ A socondaty offect
- of aflaboxin. -

&au@inizmg Hopmone wag shown o sstmulaw the conversion
of cholesterol Lo pregnonolond {(Sulismovic and Boyd, 1969).
Bik-Nes (1970} stated that ghe male gonad was copable of syne
thesising cholesterol thereford, a degrease in cholestersl
m:ecmrsams. nmmlv acamte ooourred hofors sterold gynthesis
aw_as impatrad, Sinee m&rﬂﬁm lovels inﬁlumcm% notabelid
machinery in the teéstes; the prosence of androgen was more
importent than the avelisbility of shereld precurscfs. Pro-
curgor lovels and the rate of storcidogensslis weie g‘mﬁtmﬁ&ec‘i
by androgenss  Uyatt el gl (1973) noted g 3-E61d dnsroase in
Liver lipid and a ﬂmmaw in sedhwa totald 1ipid dn broiler

braeder malés fed sflatoxin and suggested thay lipld trensport

£rom the liver was dopadved wnespectedive Ho adgnificant

Gifferences in the sefun dhwlestarol b

Eeden trostsd and
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ponkrsl groups vas ohserved. Jince chelesiarol Was § pretulsor
o storold hormones, any intorferernce with cholestarsl netom
belion affected storold Jevels, Accepting the hypothosic that
the primary effect of aflatoxin vas 3 nutrdnional defledoney,
any changes in lovels of sndvogon procursors ware attyimsted
to a decssase in L3 and o corrooponding dror dn andeegon coused

by an insfomquate dien (Sharlin gk al.. 1980).

2,04 Difect of ochyatoxin on the repréductive system

2:8a 16 Cﬂiek(&o

Hugl gt al. (I08D) observed that the simulismecus precsence
of ovhratonin and aflatoxin i pomltry foeds at o level of
2 pom vas found to exetht synergla toxic ofifectss  Although, the
geowth inhibition and increasce in liver welights vere she gare,
whe ton yellow colouyr of tho livor, characterishic of oflatoxd-~
coasls vas nesked o lost In the intersction group, dosidos
affcoting the carcese quality duc to the intestinol rustures
cousing ononendc loss o the industry (Harron aud Hamilton,
1980}. Xabens eb al. (1983) veported aigniiicant roduction
in body wedight and feed officicncy, when day old mole bhrodler
chicks were fad ulth ddot containing 3 som OF scheatonin 2,
Feeding of ochratoxin at 0, 0,28, 049, 1 and 2 miy/ky feod o
hens for 12 wecks reouliad in lovering of psroontage ol hon
day ogg production, Detweon #-12 weeks, there was sicnlflcant
reduction of egy welght. Porcontage ©f blood gnd meatl. Spoka
in the oy ot oloht weeks were marhedly inerased nt 0.5 to

2 my/kg level. Tohala (1983) and Fuff gi pl. (1934} observed



that the effeqt of sohratoxin A povsisted longer than ofla-
toxin. Dwiveda and Burns {1985) indlcated a reduction in the
slre of the {hymus and burss and this vas assoclaked with
reduction in the population of lyiphoid cells, and increasne
in size of the livor, proventriculus znd kidney. Haxdirceym
chanyes were seen in the prosimal convoluted tibalces and most

o€ these shousd the presence of hyaline hodies in the lumen.
2aGels BULCES.

Borinareiull and Xagprul (1984) oboppvod 427 mortality in
duedsa aftor an illtwess for 2 o 6 daye due to the presence of
sonratoia & in the feods Msemorrhoge dn vordous biscues,

catarrhal ¢caserditis and enkoritio vere the lesions ooen.
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Jede HATERIALS AND MITHODES
i W Smey studics

retrospootlive survey on the various diseaso conditiions
provalent in dusks in Kerala Btake vas undoreaken based on
the records raintained gt the Goverrmont Duck Famm, Hiranam.
The data recorded durdng ¢ 11 vear perlod {ron 19758-1980 at
the duck £amm, Wironan wore collected and onalysed. Tho
discases gnoountared wers classifisd and the pargontagh of
mortality due to various disonses ves estimaied. Based on
thes analysis of che datas documentsd an asceoenent of tho
disenst mitunstion proavalent was made. Statistdesl onalysis
was garried ouk to reveal shy causeo of moreality, yearly
incidonee of dismages and noture of diseases provalent

{Steol and Rorzde, 1960},

FeZe Shudies on sponuancous disorders
of the reprofduative system

3.2.1. Source of material.

o hundred and slety-five foneloo and iiftcon nale
culled Khakt! Canpbol ducks were brought €rem the duck fatm,

Tiranam Sor tha study.

Dueks brought for poptemorbten oxgminatlon at the
Departrent of Pathology, College of Veterinary and iniwal
Bodlonces, Mamitathy, from vorlous parts of the State and from
the University Pouliry Famn, Moonubhy vere alac included for
the study.



3eZ4 By Huthod of examdnation.

The ducks wore szerificed by decapitation and emsangul-
nacion. Mutopsy was performed as pgr the protocol preseribod
{s1D8, 1984). The gross lesions encountersd were rocordsd.
The reproductive organs were dissected out for further

invegtigation.

3.2.3. Collicetion of matorials,

The ovary was sollected oopacately and the salpins and
uterus as one pleca. They vere woicghed, 'The organs wore
axamined In detadl erposing the salpinz ond utorus and gross
losions 1f any were roecordeds Roprosantatdve samplos of
tiseuos JZrom the overy and different parts of whe oviduct
{isthmua, Iinfundibulum, magoum and wterus) wars progserved in
10% formalin for histopathologioal axamdnation.

3e2.4. Histopathologicoal studies.

Tiassucs gollected as mentioned above wora proaessed by
zoutine paraﬁ.:?in ombedding technique {Atmed Forcos of Institute
of pathology, 1968). Paraifin sections cut at 4 p thickness
were stained routinely with Hoemaptoxylin and Essin moetned oL
Harrds {Bancroft and COOK1984). Ssctions were also stiained wita
P,A S 4 Van CA€son's and Acid Tashk, whareever reguirel

{Bancrofit and CoOK,1984),
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Ab esmerisontol

£,

3 # 3l ) ﬁnolq:v 01 ﬁh& . m_pg*@;ﬁ%wa ...,

345,11, Expe

Twelve, healthy mole, 3 to 4 month old aresembrod ducks

were purchased from & locel fermers They were managed accordlng

o the standard reccmmendotions. The feod was tested and found
ﬁz:ee eﬁ aflatoxin and whm’cmm The ducks were randonly

Sucks.

divided into two groups, Sach group contsined aiwx

3.3.1.2 Source of tho oxlin.

Crystalline aflatonin By was obtained from Makor Chemicals
Ltds s ITaraels

3¢3+3+3. Mode of administration ond doss schedules

Group I gontained oix ducks and aflatoxin B, was adninde
stered at the vats of 25 ug por bird dally for a period of
three monghs. Thé toxin was digoolved in 2,5 ml of propylene
glyeol and injetted into the crap.

Group IT contalned six ducks and they sorved ag contwolg..
They were given 2¢8 mi of propylene glyeol as injoction into

the crop dally for a poriod of three montho

323eledy ¢

Paily feed intake was ¥ocordeds The bedy welght was

Tecarded once in every fosu
were gecorded. Detailed post mortem sxaminatien was conducted

on the ducks died during the course of the expariment.



3.3,4.5. Mode of collection of tissues,

The dualks wore sacrificed ab the end of tho thivd rwe.h,
by decapliation and evssnguination. Auvtopsy was perfomed as
per the provoool described (SIDh, 1984). The gross legions

were reoorded and the roproductive ordgans wore wolghod.

Representative sumples of tissues from the testis wore
preserved in 10% formalin. Thoy vere provcssed by routing
paraffin erbadding tochnique (Armed FTorces of Institute of
Pathology, 1968). Paraffin sections aut at 4 p thicknoss vere
stained routinely with Hsematoxylin and Desin mothod of Ihwrig
{Bencroft and Cook, 1084) ,

3341054 -AYIQLEBIS of datae

Humerdesl data were aaslysed according to the procodures

descriped by Stecl and Torrie (1980},

3,3.2, Pathology of the reproductlve system
in eyperimental ochratoxicosis

3.3.2.1, Experimontal duckSe

Tuelve, healthy nale crose-brod ducsks aged 3«4 mondhs
vera purchased £rom a loczl faxmer. They were molntainad
according to the standard recomendations. The food was
testod and found frec of aflatoxin and ochratoxin. The ducka

were randomly ddviddgd into tuwo groups of six esol.

3e3.2.2. Soures of the koxin.

Ophratoxin A wag obtainnd fxom Makor Chemicals lhd.,

Iaraal.



Be3.243. fiode of adminiatration snd dose sohedule,

Group I, zonsoined sily duchs.Qchratoxin vas adrministorad
daily at the rate of 25 pg per blrd for a perlod of thres
montho. The toxin was injected, in 2,5 ml of 4.24% soddun-

picarbonate solution into the ovop.

36352444 Qbseg E&ﬁiaﬁs ¥ Eﬁe'

Dally fead intake was recordod. A record of body waight
was neted ence in gvory fortnighe. Clinical symptons 1 any

manifosted vere alve oboerved.

343.2,5. Method of collection of tisoues.

"

Tho Jucks wvare sacrificnd ab the and of tha third sonth,
by Geganitation and oXssnguination. Autepsy was porformod as
o Lhe protogol descrihed (3IN6, 1984). The grooss losions

vare reoorded aad who testes nore uslghud.

Representative samples of Licsues £rom the beatls were
preserved in 10% Zoraaliv. Thoy were progessed by zputine
poraffin erbedding techniqua (Arrwd Forces of Institute of
Pathology, 1968). faraffiin cectioms cub ot 4 i thickness vere
stained routinely with [oemstonyiin and Dosin method of
Harris (Bancroft and Cook, 1984).

3,342,656, Jnalvels of data.
fumerical dota werg analyged according to the procedures

deserdbod by Steel and Torrie (19250},
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RESYLTS
4.3, Survey studies

A Aetailed sarvey on the vardous disense oonditicns
prevalent in Susks was conductesd based on the racords naine
tainged ot the Governmoni Duck Farm, Nirsnam. During the
pericd from 1875 to 1903, 8746 ducks Alad in the farm due €O
various diszasts, The disesse osanditions encrunteiod were
classifiod a8 hopotosin, Popakitle, enteriiis, tuverculosis
and mizcecllancous Cisorders. Tho latler category included
pulnonary odema, omphalitds ond tronsport strean.  The overall
profile of the disordors cuoountorcd has boen graphically

represantad in Plolle

A high incidence of hopatosis was seon in the year
1575, 1976, 1977, 1978, 1979, 1284 and 19385, The highoat
inctdonce was recorded (90.18%) in khe year 1985, During the
year 1986, 194 fomale ducks wore brought free the Riranow
farn ond sacrificed. ALl these had lesions of hepatosis and
this was conficred by histological oxamination. Hovever, in
tha2é male ducks, the liver lesions ware minlemal or ashsent.
The provalonce of onteritis was very high {36.86%) in 1980,
whon comparad to all other yoars. Tubsroulosic was firvet
rrported L the ypar 1975 {2.084). The higoost incidence
was recended in the yoar 1980 (12.3%3%). The miscellencous
disorders wors found to b high {41,5%) in 1981, The incidence
of hepstislo (66.18%) was high in 13832.
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The prevalence of reproductive disordery Sncounterdd in

males and femgles is shown in table 1.

Table i Provalence of yoproductive discrfers
Femalat
Total numbay of dushs axamined & 124
duotdve disordcrs vere regorded — 02007
Nunmber Prevalence Pergentage of
of gases rake the reprodug~
tive aloorders

Hypoplagia 6f the left s g o
ovary and oviduct B 2457 0

Digorders snoountered

Impaction of the oviduct 3 1.548 Be45

Haemorrhagice cyst in the i o o ae
ety , 4 %06 7,27

Salpingoparitonitis & ‘ .08 10.9
Daphoritis 27 13.92 49,09

Cystic Tight oviduct : o o
mycotic salpiagitis * 0- -
Tuberoulous saipingitis 2 1403 368
Hatey '

 Total number of ducks examined = 26

Total number in which reprodug- . 4
tive disorders were regorded D

Atrophde sestls 2 o868 666
Seminoma & 3.84 330 3
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4.2. Disordors of the female roproducklye systan

4e241. Hypoonlasia oFf the loft oynry and oviduct.
Cross Lo oy

at of 194 femple duoke exanined, in 10 instences lefé
ovary and oviduot were poorly developad. In all these instancgo
the bisds wore fully grown aduli duoks. Dut the reproductive
organs wore very swall in size (Fig.2). Mature follicles vero
not sten in any of these cases, Scattercd small greyish
white granules copstitutad the only ovidencw of the ovarian
Iamnch. Althoush, thege ducks were over 10 months in age, tho
ovary grossiy sppoared like thak of -3 ronth old duck. The
lefe oviduct was poorly doveloped and appoarsed ags a thin cond
in all. The Aiffevent ryeglons vere poorly Aefined, the luven
was parrow. There was absence of any activity in any woglon
af tha oviduct and tho mscylay portion of the wall of the

aviduct appesred thio in all instanges.

Histovethology.

Histologically the overy in these birds was charactorisod
Wy the gresence of & few follicles lined by a single layox of
more or lous flattened sells which vere acuasionally dise
continuouk. The cells wore low cuboidal end had shyemken
nucieus. The follicles contained pale thin asllold. Thers
were foosl sreas of intsrscitinl Librosis ap well 25 scattered

oooumulation of mononuclear qolls.

In the oviduet, the rucoss vas thrown into minute folds.
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Thore vas no glandulary scbiviby in the seowcetory tubuler glands
vhich were by chomselves very fow apd scactored in dlsteibua-
tdon, Another charecteristic foature wes focal Libwosis of

the submucosa and abroghy of tho susoular layoka

4+2.2, Immaction of the sviduct.
Grogg patholoay.

Irpaction of tha oviduct wag obporved in thres sut of
194 adult female ductg exsmined. The location and tho degrce
of imnaction varisd with Afforent cases. The lmpackion of
the svidust wos in the magnum and uterdnoe portien in two
dastonosa and In tho Anfundibulin in ono case ond was gharode
tevised by the preseace of inspilsgated cacseous, cheesy o
modoeratoly hard onlon paal shaped yelleulsh whilte material 4n
the lynon (Fig.3). The wall of the oviduck was thin and tho
vessels of the oviduct wore modorately and diffusoly cengerged.
The ovary was qobive and conteined three o four mature follicles

and murerous devolaping folliclos.
Bistonatholaoyr.

“Hotopothological exanination of the offected portlion
showed fosel arpas of degoneration, neorssio and descuarmation
of epiztielial liring, Thore uas severa infiltsation of the
sulymesas with lymphooytes ahd heterornils, Toore wos
glandular hyperplagis in foonl arveas. The inflammatery rtec-
tion was scen extending into $he musculer coat gpusing partial
destruction of the muscular leyers.
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44203, Hocmerrhaclo ovab 4n tha ovony,
Graso pathology.

This condinfon was charocterised by oyots contalning
masgses of blocd clot or by who presence of large blood glots
in the ovary. It was ohserved in four Kheki Comphoell dusks,
In one duok, 3 browvnish grey ptalk of about 1 om in length
was ecen to arise from the niddle of the ovary, end lts distol
end ended in a large dark hoowm qyst which congainad rodorate
quantity of dark brown turkdd fiuld, browndsh yellow ascrotic
wascas ond dark rod blood Slaots, The nacrotic material cloca
£ the oyot was adhersnt Lo it. The oviduct was moderately

devaioped and wag vary pale,

In other cases phe ovary was found to contaln four to
£ivo dapk brown glictentng oystsof -2 om in Mameter wikh
short, narrow stalk. The oyst wall wes swsoth and hrowndsh
and contained derk brown £roe rasses of lysed Hlood ond daseous
material. Desides the oysts, thoe overy contained aature
follicles and numerous developing follicles. The owiduct vas
well developod and normal in sisze.

Histcmatholooy.

e wall of the haemorrhegic oyet vas composed of thick
wavy oands of collagenous tissue; and wao lined by a single
layer of columnar epithceliun which shoued degeneration in
fosal oreas. TDxternslly & sorosal lindng was evidont. Ide-

sributed profusely iun thoe collagenous laycr vore mEmorous



capiliaries af varying dimonsions, all of vhich were oungorged
with bleood. The cavity of the oyst contained free ayytihvo-
oybes, partially oraganised blood and purple stelning nass of
yolk matexdial (Fid.4).

4+2.4. Salpingoparitonitis,

Sross patholony.

Dun of 194 ducks examingd six ducks showed selpingitis,.
In all the ¢eses salpluglils was asgoglated with poritonitic
as a complex group of inflonmabory reaction. The constant
Linding in theso duchko was o prooounced Seposit of poritoneal
fat walon appeared abnormal in amounts The intestinal serosa
and megeabtric folds dn betwasn the intostinal loops were
coyered by redosabely Shick deposlies of fiorinous makardal
whioh oleo oxtended ovor Lhe poritoncsl walls llodorate diffuse
hyporacmia of the peritonsal and mesenterle vessels was
ohaarved.

The gorosa of the oviduet was hyperagmic and the vessole
in the mososglping vere engorged. Moderate guantity of Flbrle
nouyd plastic esudata often covered the ourver sucface of the
oviduct. 7Tho rueosy of the oviduot fovarlably showcd severs

diffuse hyporaomise
I’g at&!zﬁ-&m&ﬂ» iﬁ'.
in the oviduct, pronounced changes ware chserved In the

infundibulum and magnums Decliliation, degonerstion and

desguanmation of the epithelicl lining were marded. The lumen
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aontained homogenous pink staining exudate in which thore
ware numerous hoeterophils asd mononucleay ¢olla. Thore was
sevare odema of the summcosa and fibrinous exudate caunsed
dlgtonsion of the submucosal layer end this resulted in zhe
separation of musgulsr loyor of the owiduck. Doosl or
diffiuge axess of necrogis of the seoreting glands ware a
congbant feature, Infiltradion of the subnueoca with hotero-
phils end mononuclear calls was diffuse and severs (Plu.8).
and in sope ingtancos gystio Adlstotion of the glands in the
sulmmacoss was oboerved (Tlg.d). The cellular resction was
very meagre and uniformly sproad over the submusous loyew.

The gaplllary encoprgenent in the submucasal laysy was o
constant £inding and in some ingstances £lbrin thyoobd appeared
to ocolede the luren of the aspdillarics in ¢he gviduct. There

was proliferation of swooth muscle £ibres.

4,245, WMygotio salningitia.
Grogss natholoay.

Qut of 194 ducks examdned, one duck had myaotic salpin-
gitig and the orgoniosm was identificd 3s dgpergillus Sudcatus
on ealtural exaninscion. Numercus grevish whiie nofuleg of
2-3 mm in diameter were seen sosttored throughout the soross
of the oviduct (Tig.7)« Similar nodulaes wore saon in the
lungs also. The oviduct was poorly developed and differenc
reqiong woere poorly defined and £ho lumon Vas HUCLoRd
Elgtonnthology,

Histopothological examination of the oviduct revealed the






proconce of multifocal gronulomas invelving tho seross and
maposa.  The oonkral area of cascation necrosis was surrownded
by dnfiltration of fow mononucalesy oells and a mamtlc of
foroign body glant colls. The whole sgruchure was govaretdl

by fibroblasts {Fig,8). P03 staining reveslcod the presence

of acptate hyphas of thae fungus in the gentral coosoous mabexial
in the submucoss (Pig.g and Flg.10).

4.2.6. Tubcraulous galpdinoitis.
Groga pathology.

trong the 18 cases of wubsrculosis regorded while
exanining 194 ducks in two lnstances tho aviduct wos seen
involved, There wese many millet sized, medevately hard
nodulos ocattered in ¢he megosalpine in the veglon of the
magmen of the oviduct. Similar nodules wero distribubed in
#he lungs and peritoncum also. Cut sections of these noduleo

ravaaled yallowish casoous necrotlc mass at the centre.

Hisvonatholomr.

Histologically the tubsrole chowed fypdgal structure
of a granuloms. A conbral casecus ma2sg was surrovnded by a
zone of lyrwhocytas and rononucloar oglls. The whole strusture
was eagapculatad by connective tisgue of varying thickness.
a0id Zaot staining rovealed nunerous soid fast booilli in the
iesion.
4,2.7. Qophoritis.
Sross patholoby.

Oophoritis was regorded in 27 cases cut of 194 ducks






oxamined, Thoe follicles wore covered uvith thin greyish white
shooets of nocrotie materisl, which in cerbaln instonces couscd
the ovarian folllcles o Do matted togethor. The surface of
the follicle shaoved diffuse congestion, with the vessela
shanding out prominently. Besides Lhe nogrotic tiosue Qovor-
ing the follicles there was ofton a thick £ilm of pale yellow
chieagy ingpizsaved mass of yolk enveloplng the ovezy as well
a8 layered over the adjaccont peritoneal aurfate,. A few ova
were nisshanon, groonish or groy in colour and appesred o be
fused. Some follicles vere hacmorrhagic. The discoloured
misshapen follicles contained small amounts of visceid Wwwownish

yallow opagque fiuld,

Histopatholooys

In Lhe ovary there was Aiffuse gocumilation of o purple
steining homocenows oxudate. This inflliroted into tho
evarian =arcnchyma. Sovere engorgerment of tho capillorics
was often sean, togethor with focsl sxeas of hoomorzhaye
{Fiu.11). Thove waes focal degonerstion and dosguamation of
tho ovarion germinal epitheliun whioh in geortaln plecas in
the subcortiaal reglon had procesded Lo necrosis. In tha
susrounding aresz thore vas nononuolear and hetorophilic
infiltration. The primary follicles in some inskances wnder-
went necroslis. The cellulay resction in the ovary was chiefly
ong of plasma colls and hobercphils. MNoderste fibrosis and
Jymphodd Infiltration, sclorosis of the blood wessels and
proliforation of smooth musglaes were ocgesionally okeerved

in feu cases {(Fig.12 and Pig.13).



442480 Cystig richt oviduat.
Gross washoloy,

Only ane lnstange of ayctic right oviduct was observed
out 6f 194 duoks axawdined. The cysk vas 6 om in Jdlameter and
contalned o cloer serous fluid. The left ovary and oviduct
were normal in appesyance ond size. The closal portion of
thoe ayst served as 2 tubular stelk vhich had no cosmunigation
with the cleasae (Fig.14). The lelt overy and oviduct vere

normal in aypearsnce and Siza.

Histopetholoay.
The cyst vall was composed of baade of arwoth muscele
Zibres whilch had a tendasey for longiwudingl crrangonent.
dning the cavity of the oyst vas a single loyswr of ciliated
golumnay episheliwn, To hetucon tne coluysnar epltholial cells
share were & {ow scattered goblot colls which gontained small
amount of rucinous matorial. The cavity of the cyst concalnod
homogenous eosinophilic material. The oyst wall was covercd

by serous coat,.
4.3 Tisorders of the mele roproduckive syshem
ut of 26 nele ducks Gxomined, the condiclons ancountored
ware atrophilo fostlis and seuinomae
4.3.1. Mirochic sentis.
Proes patholagy,
Tostes were very smwll grevish white and fizm (Fly.15).

The walght of Lhe tostes ig showm in tobhic 2.






Prble 2, Roproductive disorders in malen

Live waight “oluht of Percontage of Cross lesion
5] tastis (o) pody welght
Lo 3 0. 256 atrophlo testls
1430 a 0272 Abrophic teatds
2240 280 12.3 Sarinong

Histanatboloonyr,

The Cobules vore narvow svd vero lined by a singloe Llaver
of £lzttened atrophded cells which id not show ony slitoilc
ackivity, dencting sesuption of sremrstogomesin.  Thore was
shagnce of spormpbonse within vhe lwron.  there was incrcaced

porisubnlar connective tisswe (Plg.l6).

4,3.8. Zomdnome,
Grogs matholoss.

This was reconded in onc duelt. Thoe suwour involwved
ath tne teoncdo. Dobh tha bostis togothey welgned 280 .
Theyy was 2 iarge gyevisa whikc mass davolwlng the loft teotis
and this slodst £1llad up U poritonesl cavity. The surfecg
wvas coavsely granuinr, and was modorately fiom o ouk. The
owrouth in o oight tostis was olguer than the lofe ono
{Fig.17) ond weighod 210 g
Histopathology.

Thedto wate rony seniniforous tubules of varying sizes

with large, closely vacked colls. Tho cedls uveve round and
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polygonzl in shope and had o contral roughly gphewvdical hypete
chromatic nugleus and & vardobio but abundert apount of
sosinophilic oytoplasm. In certsin ovess the oolls wore not
arrenged In eny defined architcosural patbern, and Aid not
produce an osvious intracellular mabrix {(Fig.1B). Flne
trabeculae divided the nass of calls into norparéments.
Sestiered fool of kymphooyton vere prosonk in Bho nidst of
the neoplastic cells, Tubules did not show any spermo but
some of fnem coaboined dogenerahed, desguamnated eplthelial

calls,
4.4 Ixperimental aflatonicosis

Croup I, contained six ducks., Aflazozin 8, vas admind-
sheved ot the rabte of 23 pg per bird daily for o porded of
three months, The tonln was injoegted ints the orop in 2.5 =3

of provylene glyook.

Croup I, contained six dueks, and they served as control
and were given 2.% ml of nropylene glycol as injection into

the ocrop daily for o pordod of thres monthe.
4841, Feod intake.

The dota on the feed intake of ducks during the eupori-
meatal puriod are given in Fig.l2. Drom the third week onvards
considershle reduckion in facd intake weas obsegved in Lhe
exporinentel ogvoup, whore as in the omtrol ducke, the foed
intake was stasionary.
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4.d.2. Yedoht gain.

Thoe data on the body wolght of dunks during the expord
mantal period are given in Filg.20. ALl the bixds gained body
welght till the Ffourth week. But the zate of weight gain waa
more in the gontrol bimds. Subsequontly thoere was a steady
reduction in the hody veight in both the groups towards the
aixzth woek. From the sixbth wack cnuwards, there was appreciable

increase in body welight in the control gooup,

Statiotical analyals caploving ‘%' test to £ind cut the
cffoct of toxin on the body welght shiowed that the effect wao
not siondficant (P<0.L).

4,403, Clinigal swantoms,

The ducks wers apparently noxnal and healthy doxdng tho
first six vecks. Subseguently there was progrepsive listlongs
ness, unthriftiness and wealkness and they were unsble to walk
(Filg.21). Those gymptoms progressively incceased in intouneily
snd they appoared very weak whon thoy were sacriflced on the

thind month.

4.4.4. Dutonsy findings,

The ducks were saarificed on the 30th day. MNegronsy
examdnation revesled reductlon in the size of the testls
(Fig.22). Host of the ducks Iin the experimontal group hod
sfgnificantly low testicular weight but higher liver woight

than the gontrol group {(Fig.23).
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Statiotical analysis yevoaled that the offect of toxin
on the weiqght of testls was hichly significant {(P<0.01}.

4.4.3. Hlatopatbology.

Thera was pronounced histological changes in tro tistio
of the sxporimental group of ducksuhen compored to the ctnbrol
birds., The testis from Who aflatoxin fed dacks chowed no
changos in the size of tho seminilercus tubules, but thero
was mavked Jdisyuption in tho organisation of Lhe germinal
opithelliwn. Ablence of spoxm bundlcs, a reduced germingl
gpleholivn and debris £111ed lumen were seen., Vacuslation
of the cytoplost of the colls of intermediaste zone and scouri-
lation of edmptous £luld in the iastersticial tissue were also
ohserved (Ig.24). 7Tha basgnent mexbrane appsared degensrated

and disrupted in sone of the tubulos (Flg.a5),
4.5, Dzperimontal cochratoxicosis

Group I, contained six ducks, Orhratoxin was adninistered
at the rate of 25 py per bird deily for a peried of three
months. The toxin van injected inuwo the orop in 2.5 ol of
4.24% sodiwa bloarbonate solution as injection into the oxvop
dally for a pariod of throe months.

4.541. Tead dntako.

The dety on the foed intake of Guoks durdng thn omeri-

mentol peried are gilven 4n ric.2%. From phe S1£th woer onvards

a gradual reduetion in the feed intake was noticed in the

exporivental group.
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44543, Holahs ooin,

Tha data on the bhody walght of aucks during the apori-
mentel period are gilven in 0Mg.27. The control group of
blxdg redorded an apprecisble increast in the kady walghb.

Statistlical analysis cmploying 't test wo find out the
affack of toxin on the hody welaht shgwed that the offest wase
not slgndficant {(P<.0L}.

4+5.3. Clindos) svmotond.

The ducks were appoveatlly aprawal and bealthy during the
Clzot ten weeko. Subsesuently thore wae slichy wnthriftiness

and by the 12th wook noderabe weakness g Sucorvad.

deBede i\gt@ﬂfig fiﬂf}iﬁﬂgﬁ

The dunlys wore saceiflced on the 90th day. Neoropsy
exzmination ravealod roedugtion in the size of che toesuls.
Hosl of che ducks in the cperinental group had signlficontly
gmalior goestle welght but higher liver welght tnon the ducks
in the oontwol group {Filg.2).

Statlstical annlyols employing '¢' tost, rovealed that
ehe offect of the toxin on the testis was highiy signiiicant
€?<Oeal}i
4e5.5« Hlatopatholooy,

The microseopieal lesions in the tostis vers poninont.

Tho testiz of the Guclhs fed cchretoxin showed "o changes in
whe slze 6f tho seninilfercus tubules. But Lhore wag mavied






deplotion of spermabowos within the lLwsen of the seminiforous
tubelas {Flgn28) . Degoperation of oslls io the suporficial
and intermediste zones ond diseppoargpce of Intezmediste and
superficial zonos wore scen (Fig.30). The basemont membrans

of the semindferous tubules vas found Lo be unaffected (Flg.31).
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DISCUSHION

of the reproductive organs in ¢hicken. However, no planned
investigations have been wadertaken to study the dlsordern

encountered in the reprodustive system of ducks, The present

study, thorefors is & plonvering investigation undertaken Lo
elucidate the valicus reprofuctive disorders encountered in
ducks.

A retrospective sufvey was conducted in order to gaugo

the prevalence of various discase condlelons encountored at
the Duck Parm, Nizenams Analysis of the data, on the varicus
diseage gonditions prevalent in ducks, at the Govermment Duck
Parxmy Nizraunom showed that durdng ¢he pevied 1975 Lo 1985,
hepatosis wag the mest important disesse encountered. The

Aneildence of the condition showed progressive increase parti-

cularly during the period 3983 to 1985 and this condition has
¢aused great cvonénde loes. Besides the econcmie loss caused
by mortality, the presence of dumks With damoged liver im the
faxm will perforee seriously hamper productivity in ducks,
The susvey studies undertaken, thereZore, indlcated thet
hepatosis besides dausing mortality is aim an important factof
vhich will thresten profitable duck famming,.

Seiraman ot gl. (1978) from thedr ctudies alse concluded
that hepatosis do an dmportant disease condition in ducks. Is

i 48 one of the

iz pertingot £ polnt oul that dictary sElavos
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important sotiological factors apsoglated with hepakosis in
ducks. Thongh growdnue cale was excluded am g fowd ingve-
Adfent in the rabion of ducks reaved in the favm, thoe prosonte
of aflstoxin in othor feed Ingredignts as reported by
Hagyormma gh gl. (1932) may bo ropponsible for causing hepatosio.
The oxemination of the livey of khe ducks brought €rom the
Miransm tarn for studying the reproductive disordsys bisd also
reveplead henetosls end the histological changds Wem: SUgEeS-
tive of aflapodeodis. This observation is lmportont ond it
points out thw nead for requisr ooreeniny of the Secds for
the prosonce of mycotoxing. Tubtroulosis gppears o be andomio
dn dho famm. The incidonce was wore during the pesy 1976,
1978, 1980 and 1981, 80 far thore hag nov becn any rooosd of
tubsroulesis In ducks 4n Kegala. mHougves, Sindh b al. (1963}
and Srivaman gt gl. (1379 recomdod the prevalence of tuber-
culenls in ducks fa India. Hacyemma gt al. (1971) recotded
tuboreulesis in & orow from Rerala. In “hls eonbtest it may bo
pointed oyt thob crow Osn oot a9 4 agend yesponsibile for
sproading the infootion, as they are in thoe hobit of visiting
aek ponse  This iz a most wdooizdble sitvstion In & {amm
singe in a cenfined f£lock of duols, tho Jdisense will sproad
Iike wild Zire. Tho siination prevaiont 16 the farm, mokes it
mandetory to govreci 2l ¢he ducks for bubsrculesis apd dgorous
eulling has 4o be practised. T& 45 nob desizable to koop oven
& single infected duck, beonuse this will contaminate the
wholo area and this venld result in porpotuation of infootion
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and heavy losp in tha Llocks Ib would also be worth vhile

zo doflcck tho farm and restock 16 after some tidmo.

Enteritis was prevaleont in thoe farm all the yoars under
investication and it nay agedn bo considexed as pawt of tha
ploture of mycotoxicosisc. Uowever, whether those are prirary
bactorial or viral infegtions, comwot boe ruled oub sinee no

efforte were made to identlfy the couse of this condition.

tub of 194 Gucks systeretlconlly examined eleven Juohs
showed hypoplamia of the lelt ovaery and oviduct. The ovary
and oviduot wera very small and thera was ne indleation of
earlier functlonal sobivity on grosg or higeologicsl examinge
klon. This observation leads to the conclusion that these are
hypoplastis cases ond not casesg of strophy. Valsala (12630
reported thio condition in ohickaen, and she explained that
rhis condition might be duc ho failure of stimulation of growth
and development of the roproductive ongans dug o deficioncy
of folllole stimuistion from the pltulbary, This susmlss,
however, needs furthor clucidetion both on bilochenical and
histological bazis,

Impaction of the oviduct was obsarved in 1,554 of the
ducks autopsied. %This gompares with the verconkays of
incddenco in chicken roported by Das snd Rlswal (19481,
Prckhom (1965), Valsala and Sivades (1971) ond Keymer (1980).
In searching for the couse of inmpactien, the possibllity that
pre-gxisting Inflammatocy conditions of the oviduct might be



rasponsihle, would sugaest luself, ospecdisliy bocause in many
of theso ingstonges of ingpoactlicon, inflewratory changea wore
aloo observed, However, not all casosg of solpinglitis mani~
fested ovidence of lmpaction, which should be the case if
salpingitis zlone was capable of cansing lmpactlon. Obhstruoe
tion by external pressure, elther by the enlarged bursa of
Fabricius or nooplasns on the mesosalpinu mighi ohvicuuly
pregiplsate impaction by intorfering with the nomel paszage
ef ogg through the oviduct. A lacsk of tonc ol the susculor
wail of the oviduot is more likoly to bo the incdeiug faotor
for these osoec. Such lagk of tone might result Ifom pressurc,
oxnaugtion, nukriticnal deficiencdy, hovmonsl inbelonce,
dohydration and othor formors. Inertla ol the ovidust asso-
alated with age and senility oald probsbly applarx 1o be

capable of inducing Impaction.

The appearance of haomerrhagie cystic stiucturcs in the
ovary doscrves speclal mention, hotouse of the @iffsrenco they
manifest £rom other types of ovardan agysts, In ail the four
ducke in which this condibion was met with, involverent of the
vasoular gtructures of &he ovary was common. This cbhgerva~
tion is sinilar to thai reported in chichken by Valsala and
Bivadas (1570), Based on the gross and histologic character,
these oysts appear t6 have Toymed as i resuit of haemorrhage
into the folligles from engorged varicose veins, Hence
varicosity of the overian vesssls would appear to bz the prinery
defect from which the hoomorshagic follicle vesultia.



ggmritmimﬁa wag observed in six ducks. This

observation resonciles with the reported inding of Lindgren
(1956) and Valsala (1968) in chicken. She indicated thot the
high pmﬁucti@n Induced Aey;h&ﬁ%im o the ovidugt and ovary
and the nonspeclfic strese that accompanied such exhaustion
predisposed to iafsction. She also observed high incldence
of salpmgmp@ﬂitenius in g:,méi lavers in which #he oegtrggen
activity was naturally very high. Lindgren (1936) raported
Ehat the uterine defence mecheniom ih mammslien species has
beon shown to be adversely affected by progesterone adnind-
ibite phagooybic astivitys Tt is possible

seration, which im
 that & sinflar ﬁam@m@y for suppression of the reticulo~
eﬁé@ﬁh&ﬁ& reaction in the wicmcﬁ unﬁar progastorons i%&imeme
provalls dn ducks alsos In ﬁﬁﬁkﬁ; the bursa regregses bbfore

r formakdon mioh

saywal mabtwiity, and the natursl antibod

lncomplote and such duchks would thaerefore be more susceptlible

o infection which might £lare uwp az the progestevone level

hecons high with conseguent inhibition of uberine deféinee
mochanisms Mo attemph was made in the present study o €ind
ous whothor the ducks menifested any varlation in the develop-
ment and regreselon of the busa that woul® acsount for the
fnopdased sveceptibility o iameﬂ@m Howavers 1t 1S postus
lated that in domt groups, burss developmont sy nobt reagh
sommlete p::crmrt.i‘:m nefore rogression bhereby exposing these

kirds &2 the pisk of infection in the production peried.

Oophoritis wag obgerved in 27 duchs autopsiad. This was



invarlably asooolated with peritionitis. This gould have
resulted from the high production shress loedlng to tho
oxhaustion of the ovary. The non-specifle stress assoclsted

with production may predispose to hocherichia goli infoctlon.

Similar condition was dcoupanted in chloken by Valoala (1948).
She reported that Sscherichia inkemmodis do of setlologle
significance in salplnuitis and eophoritis. Sharwe and Joshi
(1982} roported that swollon dar® red ovsries, nic-shepen ond
congasted ova and inflammed oviduct wers whe logions in
exxrirentally dnduced salpingoperivonitis in chicken by
Bgcherichis goli. The lesions observed in this gtady vere

simdloy o those woporbed by them and Lsghesichila goll michs

be the cansative factor. Howevar in this Investigation ao
efforts wore made ko identify thie organisms involved by
cuitural oxanination,

prnormalities zolasting to the porsistence of the right
oviduct and its trancformation into aysts weore obsofved. Tho
nature and purpose of regression of one of the palred gonadal
structures in meny of the avian epccies hag not beon correctly
understood. Agsuming that it is an sfaptation to help the
birds in flight, the persisgtence of such a ghruotury must be
considored as o retrogfade nazndfestation. The right ovary and
oviduct aio Inown t0 e potontlally prosent in che developing
ombryo and they regress after having dnttiolly shown come
development. llenco, rompants of those structuras may naturally

e ofpected ko remadn ez ninute bodies and such instancos
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would not strictly constibute obhormalition in development.

It ig only when thoeso ghyuotures are gropgly 400 large, thoy
anbrack aktantion. Ono Instanco of oystis wight oviduct was
shegrved in g duck, Sdnilar wondition was reported in ohicken
by wmany workers (Koupp, 1922; willler, 1027; Disuny, 15949
Valsala, 1288). They observed that long inbeosding might
regult in refvogrode renifestations dn oviduotal developments

in soro flocka,

hnony the pogsible fastors Zozr the porsistence and cystle
trangformation of ehe zight ovidust, Morghan and Crob {(1959)
heve mentdoned hogwonal, fbalonce or unldentifided suppTossorg
of pissud regressioca. The role of cestrogen in caucing
parpigtance of rdght oviduwrt in doy old dhicksn hwo been
exporimentally demonstyaved by Wiilidompon {1964). Lowever,
this dosd not Eplaln the porsistence of these structuros in
the adult bilrdg. Bat horxe, it is popeibis thet 4n thio
instonce, thers has boon an Inléds) and cacly phase of hypor-
oostrogenisn wiich esused pedracy manifostation of partdsl

development of the right ovlduct.

iyeotdie salpingitie due o jgperaiilus funlogbus weo
obeerved in ong Suck. Theve wag infostion in the alr sac and
the losion night hove ooreed fyom the aly god o the salpioxs
Thore Was extonsive nedular lesions in the sslpine and the
histolopical csamdnation shoved hhat tha losions wape opdgl-
natdng in the ssicsa and extendad into the nusoular goot,

Thic ohservation is & proof to conclude thet she Involvomont
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of the calping was the rosult of exténsion of infection f£rom
she ainssac, So far thare has not been any report of mygotic
salpingicvis da ducko,.

Tubarculosis involving the ovidush wos observed in two
dugks. On porusal of the evaillable Literature, no [epoHres
vers geen describing tubereulous salpingiels in dushs. In
these twe instences the livew, spleen ond peritoneur wors
Anwolved end the involvenent of the salvink was only a manle

feotation of genexalisabion from che poriioneun.

The dlotribukion of leaions in tuborculosis obsorved in
this investigstlon wao similer to thak reporied by Sinch ¢t al.
{1968) who reportaed invelvemenk of the liver, lumg and Bidnoy
in wwsroulosis An ducks. Zrxiraman g gl. (1978) aleo veported
tubsroulosis of liver, lung, sploon and kidnoy in duoka.
Hovever, those vorkars 4id pot zocord the involverent of the
oviduct,

The pothoiogloal chongop oncountaored in the festic wore
anly few. broohy of tho Logtis was goen In two instoncen
and pomdneaa in one duslt.  Tho seninoma wos biloteral and the
growths wore relatively big and hishologleoslly the hubulay
patzorn was mointadned. Thoze hms not boen any resord of
serndnoms of the testis in dugks and ehis vould sumeasr O be

thae first ronoTi.

n oxpordmental afiztonicesis adwdaictrotlon of afintosin
By at the rate of 25 py por bird reculted dn decvonsed Seed



ang roduced weldght gein. Ottinuer abuith

intake
Feported decreased body wolght in fmmature Japanese qualls,
gl {1980) indicated
n By wien fed at high levels (20 po/g diet) to

which were fed aflatoxin. sharlin eg

that aflatond
immatursd Whits beghorn male chicken depressed appstite or

made the feed unpalatable and this they sstribuked ag the
reason for deoreased foad fnteke and reduved welcht gatn.

Later they observed that chidcks and adules could overcome the
appetite depressing offects of dictary pflatonin afber fouy
weeks of ingesting contominated feod. - Bub how aflatoxin caunses
a tempovsry decresse in feed consumpiion remalns szz;&mlssﬁive,;

polin and Wolford (19737 hypsthesgised that appetite 1o cone

trolisd by receptors in the ovrop interscting vith the

A L

thalanus and the whole systom - can be moxiified by metabolice
plivrations arising clsewhcord in the body. Aflatondn. sould

thercfore affect sppotite a5 & mesult of its influence on the

hapatie metabslism. Hore 1t moy be pointed out thek & both
the exporimental and control groups theve was & pieady xeduge
tion in body weight from the fourth woek onwards, upto the

sizth veslk, (These is no other cplanstion for this except

for the fact that this reduction may be dué to a change in the

heend of feed that was gffocted during the exporimontal pordod.

Tn this exporinent, theve vas appavent indocage In the

velght. of the liver and & geduction in the body weight, Hows

satiotlcally they ware not aignificant (P<LO40L).

Wyath e L. (1973) observed enlargement of che livor sfer



gour wosks of dictory aflataxin in brolloy beseders, Thoy
notad a threowfold increase in iiver 1ipid sed » docreass in
sexun totel 1dipid in beodilar hreeder males fed aflabonin and
suggested khat lipdd tmmmsport from the liver was impairod.
Trds ehoy attribubed as the veason for the liver onlorgomont.

Histologioally, there was significont hopatico degenera-
tion, noorosis and billary hyperplasie in the auwcks doced with
aflatoxin end those sse choratteristic chonges In aflatopicosis
in ducke and has been recorded by ssrlier workers (Asplin and
Corpagoatt, 1981),. This obsorvation supports the conelusion
that the high insidence of hgpatosis observed in Lhe duwk form,
Niranam wdght bo Sue te didtary sflatéxine Significant weduo~
tion In the welght oF the testis was obooyvad in all tae
experimental duacks. This observaticn iz consistent with that
of Dosrr and Ottinger (1880) in dwarure Japamese quails and
Shariin gt al. (1980} in meture White ledhown males. They
podnted out that the decroased feed concuwmption resulting from
the ingestlion of aflotowin and tho accompanying loss of body
weioht wore responsiblo Sog the reduction in the testicular

waighte

Histologically there was significant degenerstive ohanges
in the testls charpotorised by degenarabtion of the subular
epitholivm ond asporpotogenesis. This alee may scooant for
$the raduction of the wedoht of tnstise The stufy underbakon
has thopefare, clearly domonstrated the doletorlous biological

cffosts of aflstoxin on the restin. This has great prectical



relovance slngs duaks ore wegulasly consuming efistosin in
the feed and this will zesult in

sading to lowered for

varloble dogres ¢f tosticular
ciiity and hatohabdl

ity of

eouss  This would be si fnpoitent problem for farmers and moy

artly explain the poor hatohablllty of duok soue ekperionced

ch and Wyatt (1976) ¢learly demons

By dhem. In chic

strated thet afiatoxin is debrimentsl to hatohability. Since

the ducke wege much mord sonsitive to aflatonin than chickeny

aadtude 6F the probléen ls much grester In dugks. This

servation agedn stresses tho need for screening the foud of

Gucks for aflatomin to prevent subfertlliisy and infertiliuy

sdmindstration of ochvatoxin A vesulted ip degreassd feoed

inteke and reduged welght godn. This ds & fipding sindlar to

that observed in aflatouicosis, and givas proof ko the gons

olusion thet hoth aflatorin and ochratowxin have almost slimilar

ot on the growthe Simdler chaervetiong word foporied in

broiler chicks by Xubtna gb ale (1983)« %hey reported signle

edughion in body welght and feed efficloney, when day
0ld male Mroller chicks wers fed o ddet contadning 3 poa of

ochrstoxin A+ Thils they stbribubed to the appetite depressing
offgot of ochrskowin. Prior gt al. (1980) roporied thay

chicks and adulis can overcome the appstite depressing
effects of dlotary cohratoxin after four or five wesko of

Iresving contemdnated fosds



Fhe increasoe in tho valght of the llver and the yeduction
in pody vaight secn in epediqontal duoks vers not found uwo Lo
statistionlly significant (P<L0,01),. Iz both the cuperisenial
and contzol geoupss thérs vas o steady reduction in oy
wadoht Srom the fourth wook onvgrds, upts the sixth wouk.
This weduction In body weight scen both I the 2ontrol and
erporirental groups may be due 1o & ¢hange Io the foed thas
wag rade during tha exporirental potod and sindlar cbserva-
tions were made in tho ducks dosed with aflstoxin during the
sema period.  Sut it moy be pointed out thal whe sdduction in
tha body welght was much rors pronounced in the exparimontel

arsip vhen conparad 0 the oonurol Yroups

In the ducks dozed with ochratoxin there was sigaificant
roedaction in the welght of the testis, Simdlar cbedwvations
wore raported by bwivedd and surns (1285) in chleken dosed
with gohratonin. The zoducstion dn the wolght of ihe teostds
seon in ducoks dosed with aflstoxin and cohratoxin in thuce
oxperiments vas curparable. PMronoweed degenorebive changos
wers seen in the testis and ¢his cen no doust lead bo indorkiw
liey, subfovkility snd poor hatonobdlity of ogose Dwivedi and
Sarng {1985) decumented sirdlay patbokiclogiczal changes in tha
tostis of ondoken dosed with ochratosin. Howover, histologle
cally no changes were geen in tho bagemont membranc of the
gemindforous tubules in oohrastoxin group. Whespss in aflatomin
group, deceneration of the basewent smppbrone of the sendni-

feroue tubules, odoma and absenco of spersm hwndleo uere tho



lasiong encountersd. This is aa oboeyvatdon whish wovld lepd
to th? conslusion that aflstonitn hag more srvere hislortanl
effonts on the toesticular tissue than ovhratoxin ond the
former io to bo considared es a nece notent woetlin which

vold affcet more signdficmtliy the productivity o duclis,

The feod thot is given o ducks in the field situation
iz Likely to contain koth aflatomin and ochratézin and tho
synergestic cfiect of these tio has €0 be borne in wind.
Dventhough, the feed sampld ray contaln ap amount Lalow €ho
porrdasible leval ol those myootonine when both of these axo
rrasont, the synowgestic eficet ic bound to cause extenaive
damege o tho liver and reproductive organs and this con be
a major causo {or peor hatchability In tho farms THS Olperd-
noatsl sowlies cornded oul, therefora focuscoes abtentlion to
tho Amporiant problem of tho darmging effeats of mweotoins
on the reproductive orgons. This implies thebk thera o nend
Lo have romidar sorooning of feod for thate two myootoning
and sinoe the ducks are vory sersiiive thoy should be glven

& feed vhich 4is alnoah free of thase toxing.



gﬂﬂ’lﬂ’ld?ﬁ




SUMMARY

B study onm the pathology of the reproductive systom in
duclks was gorriced out for g poclod of two yesrs from 1983 to
1985. A detailed gurvay on the various dissase conditions
prevalant at the Duck Farm, Birsnam was made based on the
data recorded durdng o 11 year periced from 1975 to 10835. The
gtuddces revealed ithe incidence of the following diseasesn
nerely, hepatosis (64.88%), hepatitis {9,074, entoritis
(8.58%) , tuberculosis (2.61%) and miscellencous discrders
{15.13%)s Tho loger cakegory included pulmonary edema,
omphalitis and transporh stiess.

vuring the study, 194 fomale and 25 wmple ducks uero sube
jected to detalled post rorben examinstion. The repsaluative
dicorders sucounterad dn thoe foaales were hypoplasia of the
left ovary and eviduct {(20%}, impaction of the oviduct (5H.45%0),
haenorrhagic oyst in the ovary (7.27%), salpingoperitoaitis
(10.9%) ; myootdc salplagitis {1.82%), tubspoulows salpingitis
{3,637}, oophoritis (49.0%%) and cvstlc right oviducst (L.82%.
In the ralce abrophic tostis (7.69%) ond seminoma {3.84%) were
the disurders encountereds The gross and histologic features

of these sonditions were desoriled in detail.

Aflatoxln By was administered to sdx ducks at the rete
of 25 py per duck daily for e poriod of thxoe rmonthg, Clind.
cally all the sypordmental dueks showed unthriftincosg and
veaknesse Considerable reduction in feed inkelte was ohserved



o
)

in the oxporimontal group from the third wook smuards,  Tho
sxperimontal ducks showed reduced welght galn compared to tho

conkrol ducks.

There was reduction in tho weichy of the bastis. lse
tologically, degoneration of the basamont merbrane, marked
disyption in the acganisation of vthe germinal gpltheliuns,
ahgence of snern hundles, debria £4iled luman, vacuolabion
of the oytoplasm GFf the c5llio of the dntemnadlazs sons and
acoumlation of sdemstous Jiuld in whe lotorotltdal ticsue

worg &he lesions obsorved.

Ochratoxin A vac adninistersd at the rate of 25 pg per
duck daily for a peried of thre: months. Clindoally, all cho
eyporinental ducln shoved wdorats woskness cnd chowed gradual
reduttion in foed intake from Si0gh uoek omioxdSs LD oppEe-

alsble incrense in bady wolght wvas oboogved in ¢he coulrol

Q0P

Whem ¢he ducks wore sacrificed at the end of the third
month, ducka in the experimental group showed significantly

low testicular welghi then the contool grouns,

Histologicoally, marked depletion of spermsboson within
the lumen of the sendniferous tubules, degoneration of cells
in the cuperficlal and intormediste zone and dissppesrance
of the intermediats and sunerficlasl gones warg obssrved. The

bascment membrane of the seminiferous tubulcos was unaffooted.



The experinental studies undertaken with sflatoxin and
achratoxin showed sicnificant pothoenatomical changes in the
testicular tissue and it vas surmiszed thab these mycotoming
can gause subfercility and dnfertility in ducks,

The obhogrvations made indicated that aflatonin hos more
sevore blological effects on che testicular tisoug chan
achratoxin. The investigations undertaken pointed out the
necd for giving a feed which im {ree of myaotoxing ko ducks

in ozder to onsure waximum productivity.
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2B TRACT

A obwly was eonducted on the wathology of tho posroiue-
wive gystem in duohs. N survey conducted on the provalencs
o discasos Lasad on the data {or a2 rericd of 11 yoars ot
the Govemunont Duck Parn, *Yiranam reveoled the lancidonce cf
horavoals (64.58%), hepaticis (2.074), ontorizis (8.58 %,
tuboreulonds {2,517 and mdsesllpncous dieanders (15.17%5).
Tho logoes onkogo-y loclvded pulmoary odena, omhglltls and

vratonort »iresg.

In a aoparate scudy, thoe reproduckive ordgans of 154
fenale ducks wcnd 26 nole ducks vera cxandned agysteaatlrnlly
and gross and histopethological leslong oncounrerad wera
studied, The digeases encounteored in fonales wers hy.oplesia
of left ovary and oviduct (2035}, drpactiog of oviduot (5.48 4,
haower.haglic gyoe in che ovary (7.27%), Jaloingoperisoaitio

7

(1.9}, ocoshoritds (49,094, cys.le raont oviduct {1.027%,
mycotie calpfuslieio (L.020%) and toercalous salpingites {3.63 ).
Iy nelos atrgshic sestio (66.3%5 ond scranome {33,377 <re

the Jigcacss rocopdoed.

ToerdieT kally, sure allstoxin By and nchrato:in Vv vore
adadndniorad Lo sir ducks ench, ol Lhn Tauo of 43 By ar dash
deily Jow a pociod o7 three sonthe. Tlinde-slly ol o
exverimontel ducks shoed unthrzitiness, Yuk it vas worae
wronounced in aflatouwin grouwp. In Lotn alulatduiin and
oghratomin groaw, L bisde samod reducod welsy ygain and

derroasad feed intako.



Thoere was radaiction in the welght of the testls in both
aflatordin and ochratoxin groups. Histologleallys in the
aflatosdn group, marked dlsruption in tho organigation of
germinsl epithelium, absence of spem bundles and edems of
the interstitisl tissue werce the losions chserved, In the
ochratoxia group, the basenent membrane was found to be
unmafifectad. Both aflatoxin and ochratoxin were found to
cause degoenerative changes in the testigular tissus, Mowevor,
aflgtoxin was Sound %o cause more pronouncad changos than

oghratoxin,.

Froum the studies made, it was concluded that hoth
aflatoxdin and ochratoxin can induce degenerative changes in
the testls and it vas summiscd that this would lead to
subfertility and inforeility. The wood for feeding o dict
free of mycotoxins to ensure proiitable duck farming was

strossed.



