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TATLLOUCIIO0N

the tuyroid 18 aa supord.ab eagdeerine glond wkien
pluys & pivetal pole sn mudabtaiaiog the gozusl (Toguh
anu ragouwstion of toe aniwale The gload ig anique a8

iv coatasns 70 to 80 pur cent of twe Lobdal body .odluw

il

4 488 produed whyconalive It nas peen woll eslaslished

200 jousge and teyroad fuactiens are closely rolated

o

and e defiviens, of thio clcment could cnane Ciflerent

tuyroad dlsuprders.

ine existence of endwqic geitre in mau cad aninals
uue to abaoluto or rolstive deilicienoy of i0dine nas Leen
recognises eince long. Kelly and bnedden (1960) whille
docunenting ihe peograsalcasl distribusion of endeunic
goitre in Asia lnve demarostsd certain repgiocns in Indis
ap endonio wones of zoitre eud this included tne cootal
area ia Kerala, It is krown that endeniciiy of geditre
parallels icdine deficient soil zones ond it is slaeo
knowa tiaé tue icdiuse content of tne acil vurles wits the
poocraphy of tue lone anu eli otie comditioan, In neavy
rawx foll recions lake Iey:ila losa of ioding que to
leaching of swrinee ooil 15 bound t0 Laspsne Jurilior,

tne modern practico of adding synthetic niliogsencus
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fertilizers containing no lodine is likely to cause
iodine deflcient socil, DBosides this, the role of
golitrogrenic substances, widely distrituted in nature,
cannot also be overlooked in preclpiteting a byporayroid
atate in nen end eaninale, Thereiore, it is justifiable
1o surnise that icdine deficiency does exiot in Herale,
althouoll no authentic roporis have appeared on this

aubject,

Goltre, as a eliudcnl syndrome in goats, hus been
recogniged in ceriain paris of India me early as 1935.
However, information on thyroid pathology ia domestic
anivala in Indis is still very meagre and the basic
mechanigna involved in the biclogical effecta of khypo~
thyroidiem still romain to be elucldatéd. Sreekwmaran
(1976) while studying the pathological features of
experimentaly induced clinicel hypothyroidiem in kide
indicoved that the yeproductlve orguns were also affected
in hypotbyroid state, Lowover, he did not make an
in-depth study on the reproductive pathology in experi-
mental hypotbyroidism, A sub~olinleal bypothyroid state
ocan perforce cause subtle degenerative changes in the
reproduetive orgons amt this could be an important factor

leading to subfertility and infertility in livesiock,
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Tnere nas not boen sny reported Iavestipation in this
direction porsicwl.rly frow tudo country. lnerciore,
t.ere 28 need to make o desnlled javecil;aotion on tuia
provies Lo delineate tie ilnflacnce of sub=cliascal aypo=
by raid state on aowt: anl reproduotion. deco.nition
oL tae exiwvente of subecliniesl oypotuyicid state in we
anl.nl poruwlotion 2aucan, lowersu productlo, g cased
succestanadity to iufectuion snu zubfertil:ty is of
paranowtt sa.crienee tor adopding saitalle preventave
nepsures o reduce ropeoduchive diserdere and lospes due
1o lowered production and mortelity in amnal fuadwsirye
X Luery ovines have Leen pointed oub a5 a £ood experis
meatal vodel to stody hunan Lyrothyrold state sinee the
responge in tnle spscios in hyrothyroid state closely

pirallels the human {soy et al. 1904),

Agarnet this cacxrroww an experiaental sodel of
conivrolied hypotayroid stute was indused iln foats, using
difigrent dose regimeco of thaourea vwith the sbgeciive of
atudy log bae Sey.ance oz paysionatuologisul changen ia
difzerent sue.es of hypoibhyzelid mcate with special
rafore.ace to Lt8 wniluence on repodustione Jfhe revults

outasnes L.¥e veen doocunensed ond discussed.
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REVIOH UP LITERATURE
2e%e Higtoricel resume

The neme "thyroid” for the ¢land was first sascented
by Wharton (1656) though tne diseases of the thyroid were
recognized by ibe chinese ssuroe as carly as tue second
nilleniun B,C, Eing (1836) recognised thyroid as am orgun
i lInternal georesidon, Ius relaticashlp between the
thyrodd an. vardows body funeticne wac studied by experi-
mental thyroidectomy (Looper, 1836). .ocher (1563)
cbuerved develoyoont of myxoecema like syndrome Tollowing
thyroidsciosy. ounann §1896) cenonstrated the preseuce
of oongidsrible gaantivies of thie element louine in the
toyrold end its apscolouvion with toyroid fuacuvion. Tie vork
of dendall (i91%) lead to the isolabion, ousracterdeation und
finally synthesis of {aoyironiae rrom taoe ikyroid glund.
Spath wnd owtn (1922) Zirst aenonstrated thal e wuyroiu
sctivity wms regulated by sue pitaitury borvuwors. Chemioal
otrueture of thyrozine wag identaized by hariuswon and
Jerger (1927), aimbal (1937) nesed ihe oowovaction of
hypothyrcidisa and cndenie goitre, Lioed ond Zitt-iivers
(195¢) identified thifodothyroxane (T3) ia pleson, Sayzo-

globulin was olasged ae a glycoproterr and moot of the
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cartohydrate was found accounted by glucosanine and
manncse (Sottsohsll: and Ada, 1954). Lall et al. {1964)
digoussed the chnemiesl characterisilics of purified
thyroglabulin,

242+ Thyroid pltuitary relationship

The first oboervation that poinsed out wne relation-
ehip beiween the thyroid and pituitary was pade by biepce
in 1851. Suvbseguenily, experinmental removal of the
thyroid showed hypertrophy of the pitti:tary and atropbhy
of the thyroid afier rguoval of the pitultary. These
studies indicated that the pituitary and the thyroid were
related {Ragowitsch, 1£89), The aetivity o. the buyroid
gland was found to be controlled by the bayroid stimulating
hormone (TSH) secreted by the basophil cells of the
anterior pituitary (Saelser, 1544 and Adams, 1946). Adome
{1556) and MoKeonzie (1950) discovered thyroid stinmulating
faotor (TSF) in serun. Ito action on thyroid was long
gtending ond 1t Gioep_eared from the LLood slowzr than
the thyroid releasaing tactor (Tul'), 7The lodins level in
the bioed ondé thyreid also effected the control mechanism.
I5H wae not essential for seoreticn of hormone but was
easontiel as o stinulating feesor (Murves, 15064). The
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seoretion of Toll Ly tne piiuitary was dependenit upon the
lavel of wabpund fyee rodine in the plood (V.iloen et gl.
1968), Certoin vegions in the nypotaalacus ond pltultary
responded 0 1ncreased thyroaine level by depredsing Lol
refouss, Lelease of Lol was sleo iniluenced by LW
rroduced &qa che hypotaalonus end il stinulated pltuitary
to relsage .bh woen wie level of free thyroxin (TIJ wag
low (nanelo, 1970). I B wee found o bave a auaber of
effects on tne tuyvord glond. Iue to bthe action of Tuiy,
the plond inereaced in aige, tae houht of ithe acllicuiar
epituelial cello was dacroaced and there was loss of
colleid (Koneko, 1970). Iuf hormone otimuloted tue
accumuiation ol lodude, %9 orgunification and releacve of
thyroxine (Jubb and Aeanedy, 1970). Ine respoawe oi tne
toyroid to Wbl was clgo indluenced by tue level of atable
acdine iatoke., loen this lovel of stable iodine inteke
wag lov thexe was an inereace in the nwawer ana suize of
tne ecolls and in the upiake and release of iocaine and
toeae csenges werce atiribu.ed to ithe increaced level of
Il in eirenlation., Iodine was also reported 10 enaonce
the Lydrelysic of ithyroglobulin, liberaved from tle gland
{Jubb and Romnedyg, 1370). Defesl gt al. (1979) recorded

naxinun increase in the pituitary weight after thyroid-
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ectomy in rats. Jacred.o in soth pliutary ulA content
amd towal pituitory cell aunker was observed in iayroiu=

cotouised rabo waen cosycxod to subthyrodd aninals.

2¢3s tuyroid tormone synbuesis

lodine enteriag ihie glond was rapidly iacorporated

into the eolloid of tayroglobulin whica wis the wmivinl
subltrate for twoe ivdination process. ihe sodinated
thyroslobulin wasnin the colioid of thyroid follicle
ragpresented the gtored horuone. [ithin the thyroid picnd,
tue active protease ciouvoed the sodinated asano acid from
t.yroglobulin (Ve dobertis, 1941). A1l tisoues tLov b,
coataxnod aodine, 25 to 35 of the totel ingested iodine
wog concentrated in the thyicid glomd (Lioru, 1952).
llwan and vodinssy (1955) indicated thot the togro-
elobulin wao formed in tho oollodd ratner than in tae
epitaerial celin o1 he thyroide fayroglobulin was found
to Love a molesulay uveiget of aboubl 6,060,000 (&lollcern,
1980}, the thyroglowvlin wae ideotified to be & poly-
peptiue, mode up of about HO5L0 anine acld resioues, oi
Witk obout 125 were tyrosyl wntoe (kdelhoeh and ‘all,
19645, push (1969) reported taat T3 foras vere in gruater

proportion ia ihe 1633l horuons. Jue Sono and di-iodo-
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tyrosine were coupled for the syathesis of triwiodo=-
thyronine (T3) and tLyroxine (4 4). ihree major steps

were desoribed im the synthesis of thyroxine. The iirst
atep was the concentration oi ledide by the giand from

the blood; this lodlde was enzynatically oxidised to
lodine. Tnen it combined witi the proteinr, thyroglobulin
and thus synthesis of thyroxzine wac initiated (dong, 1971J).

2e¢4e Panctions of thyraid hormone

The primary functioa ofi the thyreid hormons was
considered as regulation of cellular oxidasion and
stinulation or oxygen consuaption for mormal growth and
developument (Barker, 1951), The thyroid hormene regulated
the rate of energy turnover in vital organa and this
helped in maintaining bassal metabolic rate of the body.

It exerted influence cn the developnent of hair end
plgmentation in sniuels {(Jerman, 1560). In conjugation
with other hormones it exerted a comtrol, by its action at
the cellular level, over growth and development of young
aninaly temperature rog.lation, intermediary metabolism
and reproduction (dush, 1968). There was a olose iink
betwsen the catecholanines and peripheral affects of
toyroid hormene (Jubb and Kennedy, 1970). TIhyroxine
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exorted meximun crowth rete in the presence of grouth
hornone, In the cheence of thyroid hormone the effect

of frowth hormone was greatly reduced. It was also
involved in the produsction of ribonucleic acid, nito-
chondriel activity and cytoplasmic protein syntibesis,
Darker (1971) reported that thyrexine was essential for
211 translation of genetic uessage into the ribonuoleic
acid and ribosomsl synthesis of proiein. In addition,
wany retabelic processes were accelerated such as protein
break (Jown, carbohydrate and lipid turnover and calciwm
metabolima, Nervouws Iunciicns at ell levels were influ-
enced by the thyroid., Exchange of water and salte between
the cell and body fluide, spontaneous electricnl notivity,
threehold of eeusaitivity to voriety of stinuli, and reflex
time motor behaviour were all influenced by ths thyroid
{Gorman and Dern, 1974). Andorson ond Hevness {1975)
observed that for every unit increase in body weight tiiere
was 8 69 wilt inoyease iv the thyroid hormone secretion
rate. Iouvet et al., (1979) pointed out that hypofunction
of the thyroid, evidenmced by low T.j and T4 caused
anovulation and sterility.

245+ Thyroid pathology

The thyroid gland is prome to variety of disessas
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other than hypo and hyper sotivity. lor several reasons
the glond gets anlarged and show a largs spectrun of groso
and vicroseopical pataclogical changesu.

Ihyroid disessos capaible of produsing elinical signs
vare olaseified as (Bueh, 1969)s

1o Godtro

2. Hypothyroidien
3o dyperthyroidiem
44 Thyreoiditin, and
5e Thyroid neoplasia

24541 Goitys

Cohrs (1966) desaribed Coiire =g 2 non-inflamzatory,
non-melignont enlarge.ent of the tbyroid glund aprd olassf=
fied goitre on the basis eof the aorphelegy as @

1. Atoxic golirs : inoludsd wwost sporadic forms

2 Coitre with funoticnal changes

a) Mayroid or bypotuyroid goitre

b) Byperthyroid goitre (Farenchymatous)

Kaneko (1970) recognised two typss of goitre on the

baeis of Ifunctional aoctivity.

1. Hon toxio goitre s Frodueed normal ocmount of
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norsone {sinple poitre) or lesc tnon noroal

arount of hormone {(Dypothyroid)

2. foxie goitee § Cnaracterised by exceswive

production ol ncinone (Lyperiuyrord)

On wornaclogionl nuin goitre wae elassiilec inve
(

with at al. 197273,

P

four po.lternas

1. Colloruy goli.re
2, Jyperplastic goi.re (Farenosyratous)
3. dodular goitre

4e Txoptnelmic goitre

2e5¢1sle Bndgnic gaitre

Goitre due to rodine dedsciency was reparited in «ash
(araine and Ievhorit, 1310)e  Tae eariy cat.ical studies
of YoCarrison on the lodlde ecnteni of soll cnd witer
provided no ovieense to san-ort toe ledins wosziisacy
pypctuesig (Mevarracon €% al. 1927/). Stott gt al. (1930=31)
noineed out the ascecicbion vebtwaon algh goltre vates nnd
tne dolwitie lime is Indin, Tee work of WeCarriason (1033
drew atiention not caly to the cxient of niamalicyan endeaic
goltre but alge to tue cawle and reacticy 01 tho Lgroid
to vericus noxioas invluences - nulr.tic.al, toxie or

4RLeotive, MHeCarrison (1933) introduced the ceazest of
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goltre “Noxa™ and tkoaght in torme of "life line” of the
thyroid glange.

The co-existence of ondemic golitre and cretinisa wos
recognised in the mid 16th cenbury and a concrste deseri-
ption of cretinism ig Switgerlend was made in the early
17tn century. An absclute or velative deficiency of lodine
wes found moinly responsible for endemic goitre. Stott
8t 8}, (1931) conoluded that drinking of hard water cont=
atning excessive asmount of calciuz was of etiologlcal
importance in Himelayan endemic zone. Inis supporied the
bellief that caloiuw may be a goitrogenic factore ILsevine
et £le (1533) reported that the clement iodine and inorganic
iodine themselves, in lexrge doses have goltrogenic proper=—
ties, Wilson (1941) supnested that excessive iatake of
flurine migot be & causative factor in Punjeb, where he ‘
found a close aspcciation between the inoidence of enaemé
goitre ond flurosis. Hurrey st ail. (1943) indic.ted that
tlere is & relationship between the distributlon of goltre
and cnleiun coneentration oi drinking water in Ingland.
Geveral antitayroid subatances bave been ismolated Irom
plaants and fodders responsible for endemic goitre, Creer
(1950) made a comprehens.ve review of subutunces which have

becn reported goltropenic to exporimental aniasls
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and discussed their inportonce.

Stanbury et nl. (1954) studied on the metasbolisa of
iodine in endemic golitxre cascs in Western Arpentina,
enploying radicactive iseine and indiccted that laock of
fodine in the diet was the most probable cause. Further,
the work of Ltembury et al, (1954) threw lishi on the
mechaniam oY adaptation of man to iodine deficiency., 7he
aocuntain elopes of limalayae, Alps, Fyrenees, and Andes
have been the world's most notorious foci for endemic
goitre (Kelly snd Snedden, 1960)s In the Indian subconti-
nent, the northern frountiere extending from Kashmir in the
west t0 Benpal and Assam in the Bast formed the extensive
Simalayan goitre beit (sRemalingnowani, et al. 1961).

In addition to these factors genetic constitutlion
was ougpested 6 play & role eampecially ia repions vhere
ondenie goltre oxioted for gonerations (Loche and ILiesitzhy,
1960). Cold climate wae reported to iniluenca the prevae-
lence of endemic goitre in repgions of borderline lodine
pupply as 3 rosult of inoreaced denande for thyroid
horacne (Borinsbaw, 1964), Suzuwcd gt al. (1965) reorted
endeaic geitre in Jopan due io excesaive iodine intake.
The geogravhicnl distyibution of this condition has beon
well otudied. On the tasic of the mnture of ocourrsnce
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of the discass, t.e terms endeaic and sporadic atoxie
goitre have been used., An endenic goitre aren was definsd
as one in which more than 10y of the populetion showed
elinical signs of thyrold enlargement (rpuiras, 1971).
Balik ond Zavadoly (1578) recorded muss outhreak of
golire in breeding rews in an endemic golire srea., ine
thyrold glande were enlarged and diffuse colloid goitre
was evident histolopically, The golitre regressed afier
the suninistratioa of lodine preparations. walbon and
dumphirey {1979) discnosed congenitel goitre @s a cauge
for premature and stillbirth in owes in an ares of high
altitude ond high rainfall in Uew Guines,

2454142+ Colloid poifre
Colloid goitre wap considered ae an involutionsty

phrae of hyporplastic godtre (iollis, 1953). fThe gland
wag un<ble to revurn ¢ ils normsl size, when the demand
of ticoue for thyroxine wao net or inoroased in oige due
to the acowsulation of colioid in gusntities coumuounsarate
wita ihe lncrease im thyroid epitaeliua, Iulilcles ware
racked witn colleid, and there wanm pgreater variation in
tnelr size und come times thay comlesved Lo form cysts,
All follicles ware filled with deeply staiuing colloid
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{Jubb and Hennedy, 1570). The folliocular epithelium
recoined teller than nornnl and much of the increased

vascularity perelated (¥Wilson, 1975).

2eBatlede Parenﬂg’mggtogg gOi QI'G

According to Jubb ond Kenmedy (1970) the morpho-
logical indicavion of increased otimulatioa of the thyroid
gland by the thyrold stimulsting hormone was hyperplasia
of the thyroid epirvheiiume In this condition, the vasou~
larity os the glend was grently inoreased as also the
total volume of tne glend whioh sometime became enermous,
Tae follicular lumins were emaller and many disapjoared
and the collold wae reduweed in amount wlta variuple siain-
ing awiliniity or wig conpletely abaeni., An early and
cusracterisvic .ign of stinulation was tue appearance of
vacwoles sround the peripnery of the collold or peripneral
gonlooping {ilacay 1875).

2e5elede Hodular goltre

according to walth et ake (1972) this type was
frequent in old aniuclo, hey deseribed well deiined
nodulen ia one or hota thysold lobes. Theue nodules were
clearly demarcated from the rest of tue thyroid tissus

and the histoleogioal appearamee of the noduler goitre
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wauslly varied from modile to nudule, Hamy follicles
were greatly distended with colloid. Wiile others were
email ond devold of colloid, In the simplest fozm, the
epluhelisl ceils were inective and colloid was deeply
siained. In some follicles the hyperplastie lining
cells vere torown inio smsll papillary folds. Hetyo-
frasoive cLanges were yeported as comuon in neduler

coLire (Snith es al. 1972).

246, Lypotayroidisw

auminant hypotbyreidisa mainly ccours in areas of
endenic goitre repion (o jer, 1951}, Jubs and Zennedy
(1370) reported thet in domestic enimnls hypothyroidism
was gensxrally caused by congenital goltre and was encount=
ered an vhe new borne Goals woere cousidersd poruiowlarly
susceptidle to both deveiorment of corgenitsl golire and
aspoLiated el.ects oi wy, otayroidiem (Mason and Milkinson,
1973)e ihey classlified Lypothyroidism l.xo tho following
categories, Tue lost Live categories were associoted with
tuyrodd gland enlurgement.

1y Irimary hygotsyroidiam dus 10 lzex of iuanciloning

hy10id.

Decon.ary aypobtinroidica due to pitultary
lnsufficiency.

3
.
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3, Hypothyroidisam dus tc extrems degree of lodine
deficienay.
4. Uypotnyroidism due to golitrogen
Se Hypothyroidiom due to dyshormonogenssis
6, Bypothyroidlsm due to amtolmmune thyroiditis
7+ Bypothyroidiam due Lo neopiasia,

hypotiyroidien was more severe inm young growing
aninals and it caused interference with overall develop~
nent than in mature adulte {Ferguson gt sl. 1956).
Calderbank (1958) reported osses of infertility asscciated
with iodine deficiency., A elose esoooiation between the
tnyroid and gonedal functions and the loee of libido in
males and suboeatywy in females was reported (Calderbank,
1963). Wallach (1965) pointed out thmt hypothyroidiesm was
generally characterised by lowered body temperature,
increased sensitivity to low environmental temperature amd
retardation of growth., In hypothyreid domestic aninals
the gesiation was significantly prolonged. New btorn goats
showsd myxoedema, alopecia and high mortality rate (Jubb
and Kennedy, 1970). Underwood (1871) indiccted that
reproductive fallure was a common feature of iodine
deficiency. Tne essentinl feature of nypothyroidien was
an abuoraally low basal wetabelic xate, Resterdation of
growth wlih regerd to stature and sexusl developusnt was
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& com.on finding in the young, Eleveied cholenterol
level in tho blood serum was ususl (Smith gt al. 1972).
Wilson (1975) sumserised the effcote of hypothyroldisa

an runinants, Iney were

1e hatention ol placema

2  Infertilivy

3. JYowered nilk produetion

4. Iowsered resistance to infection

S« Inorcased susceptibllity to ketcsis and

6, late abortion, still birth and weak off springe

In goats Sressunaran (1976) observed incroased eerum
ciolecterol and protein levels and decreased protein bound
iodine in experimental hypothyroidisa in goats.

2+601. lypothyroidism due %o jodine deficiency

ihe main cause of simple hypothyroidism was lodine
deficiensy ian the environuent (Eoutheott, 1945).
Goldsohmidt (1954} surveyed the factors influencing the
iodine content of the soil. IThe lodine requirenenis wers
also infiuvenced by the ¢ooposition of diet as & whole
(Scott &b al. 1961), Calderbunk (1063) sugzesied that
altbough soll io the aocurce for iodine ifor both water
and crops, there may be littlie or ne correlation between
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the lodine content of the soili and pasture growing on

it. BSoil in the nelgnbournoed of the sea are nvt always
richer in leodine Laap thvse in iside but was dependent
upon ihe prevailing wind, the amount of precipitstion and
the nacwre and reaction of the soil. The geopgraphle and
olisatic hlaloxy of ihe land determined the diotributicn
of lodine lu soil and water gupriied to soue extent, Iiae
effect ol heavy roin was aleo a deternining factor
(Serimshaw, 1964), Hokhina (1970) stoted tnst scae micro-
eleconts may also iaflusnce the mavailauility cf Lodine.
High protein intake was found io iaterfere with uwtili-
zation of fodine (Wilsom, 1975). Walton and Humphrey (1979)
reported that the icdime doficiency in soil in the Ligh
lands of Papua, Hew Guines was due to high snnual rainiall
leconing the iodine from the z20il.

2e6e24 thyroidi ne joitroge

rYreaense of goitrogens in the feed stuffs was de.oribed
as anowher iaportunt cause for hypothyroidism in aniwmals.
Many plants ond forages have been known to contain goitro-
gens, COalderbank (1563) desoribed two malnm i{ypes of
goltrogens. A tldoccynate type whioh inhibited thyroidal
untake of jodlnme and thia bloocking effect was overcome by
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glmulataneous administrativn of lodine, A thicuracil
tyoe which interzered vith the organic bindipg o1 the
jodine ia the thyroid ami thes ei1fect wig reveroed by
the sdninistzration ol tLyroxine., IThicoyanate was about
25 tiueg nore potent thon nitrete in inuibiting thyroid
runotion (Greer ek sl. 1961). The goitrogsns lile tue
thiooyanate ware Jdesgeribed as anionic molirogena and
those like thiourneil were designated am orjanic goltro=

eng (Catt, 1970}.

2s6Ge2e1e  Habumd cozicosens

Cneaney 8% al. (152u) observeu developzent of soltre
in raboivs fed on c¢abbage diet. 1hey delected ‘the pre=-
sence of goitrogen La ihe oaboige. Saarpiess et ak. (193y)
demonsiraied tue poitrogenie acuiva of Loyasean flour meel
in rate by produsing enda ped wayrelid oy feedang apysbeen
floure Jenualy «no Furyes (1941) produced soitre in rats

fed Deamsdisa Uoecs, Lg JCe b8 €2 5.8 glonus ware round

o

Lo be dacreamed by 300 iines oad wlsnoruocicddly toey
obgerved hyjerplosia of tie tuyroid glanda. dxacination of
pilurtery showed a rapld increane in iue basopnil cells and
thas wad acooeaated wita hyalimissztion cad vacwelation and
loruation of ‘ougavs ring' cells. There was ales sioule

tanecun Lows i acadorbli colls i the rats treated with



21

Rragsica seed dist (Grieabaeh%“i'lfjﬂ). Bapid proliferative
chonges ecourred in the second and tuird week after treat-
menbe All tne balogens, if prescnt in escess wers capable of
displocing iodine and coused iodine deficiency. Fluoride
was reported os one of the factora responsivle for goitre
An Pongab (Wileon, 1941). Sharplese end Hetzger (1341)
gnowed that arsenic et 0,02 level in the diet in rous
caunged decrease in growih, increase in thyroid weight und
decreace in jodineg concentration of the thyroid glang.
bstwood ef ol. (1945) found in the seads of cochlearia
and Conwingim orientaiis pregence of §5,5-Gimethyl=2=tnic=

oxazolidone, a goitrogenic substance., Astwood et sl. 1949)
lmolated a goitrogen ImB=vinayl~Z=thicoxagolidone (doltrin/
from rutabegas and turnipe. A marked decrease in folli-
eular colloid and decrsase of follicular epithellus were
observed in speep and poats fed cauliflower leaves (bLpisnd
and Gravarlia, 1954}, Cutler et al. (1857) observed a
decrease in total iodine content of thyroid and also
inhibition of the conversion of inorgunic icdine to orgs=
nically Lonnd iodine in sheep feid white clover. Sincleir
and Andrews (1958) noted that a veavy diet of kole to
pregnant ewen caused high incidence of goitre and hypo=~
tayreidism in new born lambs. Setchell gt al, (1360)
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reported the goltrogesic action of peremnial grass,
[
Creer and Whallon (1961) derived Sephenyl=2=-thiooxazolidon

from the seede of Iarlarea vulgaris and from the seasda,

leaves, otems and roots of hesedes luteols by enzyuie

aydrolyuio. %ais compound ond the J-phenyl ond 4=phenyls?
analogous were deuoanetrated to have entitoyroid activity.
Greer (1962) reporied t.at goiirin weu present 28 an
incetive thioglycoside, progoitein and it was released by
the soticen of enuyme nyrogingse contaiuned in the plancs.

& nigh ireidence of golire 1ms ohserved in new borp loabg
of eves and wheop grozing on pasture doainaied by white-
clover {(Ceorge ot sl. 1866). ThLyroid glends wers heavier
than acrrel wud showed oevere hyperplasis of the lining
epithelinl cells of the Joliicloe end couplete aboorwe of
collofd in lughs wosch hod gromed roaps (Huscel, 1967).
Simple goitre und Hynolhyroidiso were olumerved in ruminants
when fed frogoica peeds cad russels sorints (Wood znd
uendercony 1968), Akiba ond Meteuatoso (1977) cossrved
Z=5 times enloargemcnt of the thyrolds ia chieks fed
rapeng~d meal ecoparad to the controls and taey demonstrgtea
that goitrin in rape-sced inhibited bilosynihesis and

ralesse of thyroid horaone from the glond.



2.6.242¢ Chenical rolbtrorens

Goltrosenic caenicals lize taicured and acllied
ooRpowds Lave been frequently euployed as exnorizental

gortrogens in aninale $0 supress thyrold aotivity.

Haﬂ
C = & Ubhiourea
BN
A dioccrete chepienl toot produced goltre was firat

reported by barker @b al. (1841) who found that trestuent
of uypertonsion uvith. thiooymnte sope times produced
goltre and Lypothyroiden in man, liac Xenzie and llao densire
(1941) found ilhat goitre in the rot resalted frow eulpha=
guarldine adainwstration, Hensedy {1u42) obaorvoed enlarged
tayrolds in rate ireated wibtn thioures, Tac glendn were
whreo tined necvier buan novual and al.ost compleotely
devoid ¢f collosds Tituismry siowed aa fuorcuose iu banophul
cellys ond loss of acidojhil cells. A decroace im adreasl
sige anong rats fed thiouracil was sepeorted (lawsann and
Yarine, 1945). Jones et al. (1946) cbaerved resorprloa
of 100tus in rats fed bolouraeil, ey indiccted that
thyrold aorpone wis necesuary Lor full utilagation of

cestrosen Or proresterone., Jomnes (1946) obaerved



24

hypertrophy of the thyrord ;lond, congeotioa of veatels
and dsplotion of eolloid ia rats traated wlth repeoted
doses o 1000 mp/ke body welpht of toliouwran. Davolnucion
pf was gdreanl corvtexn ccewrred im yrats wroated wiith
thiowraedil (Zoarrow cnd Foney, 1948). ZFhe involuviic. of
the adrenal covtex after thiouraeil itrootuent wae toth
moy pnological and bLysiologicel in n.ture. ~ellers a2nd
Yerguson (19499 cboerved exopthiolmos in rats treited with

thiouracil.

D'angelo gt al. (1851) reported thyroid hy erplasia
in gulnea ples troated with pre,, thiowracil, uisto-
logical chenges vore uniformly evidens afier 15 to 8 days
treainent and were s.urscterised by inereagsed vasculority
and inerence in the hedg b of tho scinar epitaelial cellu.
Colloid rescrption was o conetant feabure, ke niere-
seorec chonges ia prolonged dosing with propyliaiouracil
were cocllodd resorption aud nich vascularity. Iue
follicular epithelinl cells asouned cord like fornaticn,
Holdl (1952) roporied rodustion in gerwa caleiwdm level in
rano dooed witn thiouracil. OSwonson and Lowtmen (1953)
obaepved synptous of Lhypotayroidasa in two ,oung und ©ae
old duiiry bullc after treutmenc with thiouwrooil. dne

welght of the thyrold glond in the treated aniuuls were
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twice the welght o the normal. Histologlenliy the
folliclen were filled with collodd and lined by low
ouboidal epithelial cells, Irolonged aduministyation
of thicuraeil to rate resulied in maorgscopical and
microscopical changes sinilating the iate fibro-
lymphoid stage of struma fibrosa {Clausen, 1954 2.
Harkneos gt gl. (1954) recorded the effeots of oral
admindstratlon of thisuraeil on the collagen content or
thyroid of rats, Increased weight ond collagen content
of the thyrcid gland wore notlced during the treatment.

Goldberg et ole (1957) obsarved in propylthiocuracil
troated rats enlarged thyroid glands with tall columnsy
celle, nmumercus mitotae figures, scanty colloid, papi=
llary intoldinge ond incremsed vascularity. In the
piiultary by perplasis and hypertrophy of beto colls with
a charaoteriatic gramdority and vaewolation and complete
abseace of granulated nlpha cells were observed.
Iasenlles and Setchell (1959) aduinistered melbylihiouracil
at the doee rate of 0.5, 1.5 and 4.5 g daily to six Merino
sheap after conception, The offsrrings hed goitre and
rotardation of oscification centres, A reduction in
protein vound lodine and inecrease in cholesterol valuse
were roported, In bamstery oolloid goitre vas produced
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by thiouracil sduinisvration (Follis, 1959). Extencive
tnyroid hyperplasia snd loss of collold accompanied by
an increase in vascularity were ncticed in the first
week after thiourceil administration, wWausn thiourea
wazs removed from the diet, the folliecles got filled up
with colleid und the epithelial cells became Ilatiened,
but some bad residunl epithielial sgrings projsciing into
tne oolloid vhen compared to the norual. lHest ol the
follicles wers lorge ia size, MaCartay et al. (1959)
reported adrenal atrophy aneng rats fed golirogens,
woloaracil and tapzole, In addition %o the cuanges in
the adrenal smong thiouracil fed rate, Lazo-w#asem {1960)
observed toyrold and pituitapy hyperivophy with a con-
comitant reduction in the adrenceorticotrophic noraone
(ACIR) level.

Mayberyy and Astwood (1961) decuribed the mode of
action of thiouren und related conmounds to inbiblit the
fornation of fodothyroxine and their courling to forxrm
iodothyronine, They were found Lo diminssh whe inorgame
icdide content of hyreid and hod a slight inhibliowy
sffect on icdide pusp (Denowski, 19623,

Bangio eb al. (1975) oboerved high blood lavels of
protela and cholesterol it methimagole tr:nted birde.
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Nangia and Gulati (1576) recorded retarded growth in
methinagole induced hypotnyroid birds., Sreekumaran
(1976) induced aypotbyroidienm in kids using thioureca.
Bistologienl piciture vas characterised by hypertropny
of the epitheliun in the thyroid gland, hypsrironny and
nyperplagia of the bhagophils eells in the pitultary ond
depletion of fat and foenl arcss of haemorvhoge in the

adrenal glande

Fragad and Sinph {(1979) reported decreased plasma
protein bound fodine im methimazole treaved hypothyroid
birdc. heplacenent therapy wiih togroxine counteracted
the effects of netbimazole. Eurstein gt ale (1975)
recorded considerable ioss of weight in hypethyroidisa
in rats induced by propyltilourceil. & significent Grop
in ke growth bormone level was descelibed ms the cause
for the veighl loss. Javidson gk ai, (1979) deronsirated
thal doges of thiouves in rate insibited in vivo protein

boune jodine foxmatione

2.64%s Byohioymonopenssis

Falooner (1966) reported the ocourrence of congenital
golitre due te a inherited defect in the biosynthesis of
thyrold hormone lending to incremsed production of thyroid
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stimolating noriuone in shespe Ihig caused hyperplssia of
the thyroid gland. ligh seraa protean bound icdine con-
cceutration aud low avrmeonal iloulne wegse reporied ivom

thege goitrous oninnls tasn the controlse Lhe coucen-
tration of thyroid siimululing hormone was also signifi=-
cantly high in goitrous sheep. «ac gf al, (1968) in tbeir
study on econgenital goitre iun Merino sseep observed enlarge-
ment of the {thyrodd glands in aifected oninais, i1he
enlargedent wow 25 dimes uwore than the control, Ihere wae
significunt inereace ia the cholesterol lsvel in affecied

sLeeDa

CaOuds Surg.cal tlwrotdectomy

Marston and Feirce {1932) recorded reduction in growth
rate and metabolic rate {n thyroidectomised Merinc sheep,
Degranulation of acidophil cells after thyroldectony was
oteerved in rate (Zechwer et sl. 1935). Silberg and
bilherg (1940) iudiccted a delay in endochiondral oesifi~
cation in thyrecideotomised immature guinea piges. In rato,
Contopoulos st gl, (1958) reported that after thyroidectomy
in rats tnere wae atroghy of the pliuitary and the plasma
conteined only decreased ancunt of somatoirophic hormone
and the anterior pituitary conteined only decreased amounts
of thyroid stimwieting hormcne, interstitial cell
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stimulating hormone and growth hormone, After thyrold-
ectony the acidophil cells bscame more gronulated and
there was concomitant increace in the number of cells
accompanlied by enlargenent ond vacupiation of the cell
eytoplasm. A significant decreace in the nunber of acldo-
phil cells was oboerved in thyroidectomised rats (Lolomon
and Ureep, 1959). Yatvin et 8l. (1964) noticed a ueorease
in protein : deoxyribonucleie acid ratio in thyrodectomined
rata, DLelonje (1967) reported an incresse in plaswa glo=
bulin and sedimentation of red celle in tnyro-parathyroid-
ectomlsed Merine rava, In thyroidevtomised goais ihers
wad redwetion {in phosphorus excretioa ingo long bones and
endogenous expretlon of puosphorus, Tais wes accoapanied
by hypophosphatemie (Symonds, 1963, 1970). Mo Intoasb st al.
(19739) obaorved goumtic changes like delayed omeeous
development in the limbe and incrsase in the pliultary
welght after footal thyroideciony. <The thyroidectomised
lanbe failed to survive for more than few houre after
birth,

2.6.5. Hadio thvroidectomy

Goldberg sund Chaikoff (1950, 1951) produced an early
state of hypotbyroidiso in rats by injecting vorious
dopes of 1131 in rats, They obperved hypertrophy and



30

hyperplaesia of the bapophil ovells mocoapanled by degranu~
lation of the acidophbila, & drop inm protein bound lodine
from 6.7 to 0.8 ug ¢ waso sbserved in a Jersey bull after
subeutaneous injection of carrier iree ' (lewin, U56).
Tuyrpid adenoma, fibroma, and fibrosarcoms were produced in
sheep Isilowing deily sdministration of 1‘31 at different
levels (Bustad st sl. 1957). Interfollicular fibrosie,
ocedens and arterisl damsge were also reported (Marks et ai.
1957)s Totter st nl. (1960) indicated papiliexy end folli-

cular carcinoma in rato by single injeoction of 1151.

Ayoub
(1968) roported dumarge of the tnyroid gland cnd reuuction
in the vate of rodio setive lodine uptake by the thyroid
and 1to relesse inte blood plasma in goats on aduinistrat-
ion of racio jodine, Cons @b al. (1975) recorded high
plasne tuyroid stimuiating hormone level in radio thyroid-

ecvoniged rats.

247+ Thyreid statue and male reproduction

MoHenzie and Berliner (1937) observed that in rom
eunner sterilily was influenced by the thyroid. Turner
and Cupps (1940) noted reduced snterior pltuitary gonade=
trophin conient in thyroldestomised male rats. wimilarly
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a redvetion in Vhe gonedotropiic poicney of the pituitary
following thyroigdsotomy was reporied avonget young oale
gonts (ieineke gf ol. 1941). lelwltze wed Javis (1946)
pbserved increased coucepdion rute, high spern rotility
ana greater roslatupeo of sporuxtozos in bulls f6d

jodinnted oasein.

Kunoran and Turner (1949) induced mild hypotLyroidiem
in birds by feeding 0,6% thiouracil. luere was, progrecsive
depression of the secretion of ithe interstitiel cell sviua-
lating hormone (ICSH), without any effect on the sscretion
of the pituitary gomadotrophin and foliicular stliuulating
borrone (ISH), 1ild bypertuyroidism on the otkher rand had
allght stinuiotory eifeot ou tne secretion of Psh wnd sore

proncunced effset on ICSH,

Magscod (1952) obssrved that the thyroid glend had an
important role in the maintenance of nale fertility. In
hie study on the effect of thyroxime supplementation on
the reproductive performance of nammals recorded pre-
ooclous sexunl Qovelopuewut, increaced sex libido and
improvement in senen picture of o bull treated with thyro-
xine. ignstt (1952) noted a decijne in libido and deter~

loration of semen guelity in iodine desicient bulls.
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Mukhaxrjee et al, (1953) observed that tue offect
of high ambiont temperature on the semen quolity of bucks
could not bs eliminated completely by feeding gamaa thyro-
vrotein daily. The apparent inecrease in the coneentratien
of sperme wa2 offeot by decrezse in the volume, Jovanovie
et al. (1953) reported decreased libido and high percentage

of sterility in males asnociated with engootic golitre.

Lewia (1956) recorded a significant drop im the plasua
protein bound iodine (FPI) level from 6,7 ug » to GeB ug %
in the blcod merwn of bulls within 53 days followlng inactie
vation of the thyroid gland by subcutansous injection of
carrier free 1131. Denon and Mizner (1958) obmerved belﬂrez‘
reproduwtive performance in lolstein cattle associated
with high PBI values,

Brooss and Bogs (1962) observed thal exogenous aduini-
stration of Iethyroxine in feed at 042y 0.5 and Oe4 ug 5
concentration failed to have any significent effect on the
adverse influence of high ambient tenperature om the senen

quality in rona,.
Balcclonue et al. (1963) reported that administration

of jodinated salts conleining 0.87 mg/kg in feed in raas
at tae rate of 0.5 nglkg day for 14 days, Lavourably
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inoreassd the sjaculate voluwie, sperm concentraztion,
notility and resisiance vith a significant decreace in
the percentage of abnormnl spermatoszon, Daryean (1966)
correlated the increase in iodine (1131) uptake directly
with the sperm concentration and voluvme in bulls end
ipndirectly with tho sperm resistance,

Habtiev (1966) recoxded an improvement in Pertility
and gewen picture foilowlng iodine supplensntation in
infertile rams maintoined in iodine deficient eress, Sperm
concentration, motility snd ferdilizing ability increased
and the number of pathological sperms decressed in treated
iodine deficient anitals,

Prasad and Singh (1971) observed the effects of
propylthiowraoil and thyroxine cn testis., 4 fowr fold
increase in the wvelghy of the testis was noted when compared
with normal clicke et 8 weoks of age, Teotin of propyl—
thiouracil treated birds showed o compact arraugement of
seminiferous tubules, sgainaé logse arrangenent of sueh

tubules in povmal bivdas,

Zapoor et al. (1974) correlated the PBEI level witb
different semon charocteristics. Significant positive
corselation was observed between the PBI level and the
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live apern perceatage and total fructoss, and nesyative
correlation between the !BI level and the caslcium ia
semen. ilowsver, no relationship between the PLI and
other attributes of semen such as volume, mass activity,

motility und spern concentration was stated,

Sharpa and Singh (1975) recorded more coiled senind-
ferous tubules lised witi: two or more layered germinal
epatheliva in hypothyrold birds as against single layer
of epitnelium in $the control group. The leydig cells
were noro aggregated in olunps in the interiuvbular space
and cagiilaries were nore uide opened in metnemazole

treaied birds.

Sreekunaran (1976) observed that the seminiferous
tubulea contained only few primary angd sscondary spermato-
cytes in experimentally induwced hypothyroid atate in male
kido. There was complels sbience of sperumiozoa and
germinal layer in suvde tubulem. Tie lumen of the yubuies
contalined only & net work of filbres and mo.tlered round

cells. “here was clso moderate interstiiizl cedexa,

Peczely gt al. (1979) reported tuat thyroidectomy or
treatoent with thyroxine did not affect the baszal concent-
ration of teotosterone in guails. Inere waa, novever, 8

atrong inbibitiou of tue prowth of the testis.



248 Thyroid status and female reproduction

2.8+.1s lbyroid and ocetrus eycle

Reproductive perforaance in animals and huuen beings
is dependent on the functional state of the thyroid gland.
Dunt (1944) observed that in young female rats tlhe mitotic
activity of tize thyrcid imcrcased somewhal in early oestrus,
wago maximal during metestrus and was ninimal durlng ihe

dioostrus interval,

Soliman and Hdeinelke (1950) in iheir study on the uptak:
of radioactlive iodine by the tuyroid ian rats recorded naxiawm
iodine concentration in the thyroid during osestrum with a
cradual decline through meloesirum and dioestrum. Oeytrogen
in owoall doses consistently increased the level of thyreld
1odine and progesterons had the opposite effects It was
poatulated that rhybtimic alterations in tpe thyroid during
the oestrus cycle were probably controlled by changes in the

levels of gonadel hormones,

Soliman and Dadawi (1956) reported thol the thyroid
activity In rats incrcased during the cestrus phase when
compared to the other ihreo stages of the cycle and that the
level oX thyrotropic hormone in the nlood closely parallcled

the staie of thyroid.
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Boberteon and Falconer (1961) recorded a oyclio
varisvion in tho degree of the thyroid activity, iodine
uptuke and concentration of PDI in different stags. of
the oestrus cyole in ewss, All these were meximun during
cestrun, In cows the levels of thyroid hormons were
gignificantly higher during oestrus as compered to that
of dloestrus (Seliman ot al. 1564),

Toruaow et al. (1971} correlated the chunges in PBI
concentration witn ehanges in the vaginal exfoliative
cytology in women and veported the maximum eoncentration
of PBI at the ovulation time and tse lowest level with the

formation of corpus leuteum.

Solimsn et ml. (1973) recorded a progressive decrease
in the fresh and dry weight of the thyroid in buffaloes
during different stoges of cestrues cycle. The respective
weights were 25,17 a2ud 7.12 g. Felly gi al. (1974) faxled
to record any significant influence on the serum thyroid
hormone levels on the state of cestyus eycle in mares, |
Ine deoresse in serum thyroxine fellowing ovulation wes not
signifiocunt.

Sheyme and Sharma (1976) recorded the DBI level in the
serun in osstrum 88 5.9%1 vg/100 ml. Vadodavia @t al. (1977)
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in thelr studies on thyroid activity in relation to
yeproductive performance of Surti buffalo heifers found

a mean gerum TBI level of 8.88 ug % fhe lowest PLI
level (5.46 ug 9) was obgerved during the medium breeding
period ie., July to October., The highest perun FPEI level
was observed just before ovwlation (10.6 ug ) whereas the
lowest level was obmerved immediately afier ovulation
(8,17 ug »)e The serum PBI level was high at the folli=
oular phase (9,45 ug 7)) than at the lateal phase (8.3 ug ).
Further Vadadars gt al. (1980) observed increased activity
of the thyroid follicles during ovulation tnan during '
luteal phase.

248.2, Ibyroid and prepgnancy

Ainnison and Lewie (1959) observed limited changes in
the thyrosd mctabolisn of preguont ewes. The 2ate of tuf'm
over ol tayroxine was sligutly inoreased, but was not |
accoupanied by incr.ased levels of plasme PRI or fayroxine
binding protelin,

Splinon gt al. (1963) in tneir studles on the levels
of thyreid and thyrotropiic horxmones in the blood of Friilunian
cows durlng pregnoncys cobserved in inerease in ithyroid
hormones during the mintb month and abundance of thyreirophic
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uorgmone during tue first four months of preguancy. After
parturition fne thyrold Lormone level was low while the

lavel of thyrotropghic hormone was incrensed.

Gacton (1968} observed increased tnyrold asctivity as
evidenced by the raole of uptake of lodine, in lote pregn+
aney in rats. Jigalficant increase in the thyrotrophic
hormone level durdng the firgt and second trimester of
pregnancy whuch returned to norasl at term was rvecorded in
rats (Malkastan et al. 1969).

Fluishy ok gke (1973) cboerved that the total gonado=
trophin and thyrotrephin levels in the bleocd of buffaloes
were low after calving, Ile level gradually increased by
tre third wesk, On the othor hand, cows had higher levels
with 2 simllar pattern, the peak being during the first
posteparburient week. Veaimosuyez (1573) recorded the PHI
level as 18.1 up/100 ml, 2.1 6g/100 ol and 8.0 ug/100 ml
ab the sixth, seventh cnd eighth month of pregnancy in cows.
After parturition, the serun PBI was 7-8 ug/100 nl end
within 30 to 60 days from calving the PBI level rose and
the cows conceived. Hassan and Askam (1960) observed linear
incrcase in PBI level upto the fourth month of pregnancy
in crooce~bred cows., It remained consiant upto the seventh

noath and there after increesed up to the and of pregnanoy.
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1k yield decressced linesrly terougheut pregmaney and
thig aindicated o negubivo corrolation betvween sul ond

lactatron.

2e8e3e Dayrold ond iutertility

Cuu ond You (1944) rerorted that feeding €121l dogen
of desleeated toyroid ito ihyroidectonmised roouits preveated
the hypertrophy of ovaricn follicles, while large dogsa bhaa
Lusivatory action, Hinilar ftreataent in nornal raobbite had
no eifsct on wie ovary; cnd large dogeo caused ilucouplete

annabitaesn of ovarss aotivity.

In deiry aniuale there was oignificont redaction in
the gynptoms unenifosted by tno cows ia esabrus, .owever,
tne prodadlicn of ovun wao noroal (bpieluen et al. 1946).
Aranow ot al. (1946) observed menstrvel irve ularity with
frequent oocurrence of aneuorrhoen in tuyroldeotomised and

thiorzacildl troated snesus nonkey.

drohn (1947) fornd that daily subcutgneous cdainiotrate
ion o provylihiowacil disturbed “he ocotrus rogthen of
adult albine oice, cauning lenothenling, irre, ularity or
compleve disapsearance o5 cvoless Kroon and Lhite (1950)
oboerved longer ocnd voriable ocestyus ¢ycles in hypotiyroid

rato. Conception wag nurnol bub wialk a smaller licter aice
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and high foetal resorption.

Ihlouraeil fed mice showed continuous cestrus as
judged by vaginal smears, while olightly hyporthyroid mice
exnlibited repular cesirue cyclea, Sexunl maturation was
nceslerated at all lsvels of thyroprotela feeding ue
evidenced by chengss in genitalis, The thiouracil fod
grovps had ovaries packed witi: follioles, but no corpora
lutea (Soliman cnd Reineke, 1052J),

Zrovastond and Powler (1953) roported that the ovulat-
ion rate tended to be lower sumonz sows meintained on 0415k
thiouracil., Moberg (1959} described retention of placenta
in bovines associated with subwoptimal iodine intake, The
incidence of retention was reduced by 47% in herds which
ware supplemented by the inhelation of vapour from iodine
eryotals placed in fronb of ench animal. Kovalskil et al,
(1970) troated anestrous ascociated with iodine deficiency
in dairy oowo by supplementing potassium fodide, Cestirum
with nornal oyalotion and fertilisation wes induced within
an average pexiod of 148 days, vhen troated with 1,75 mg
of potassiwa lodlde per kg

Barakat et al. (1971) recorded no deviation in total
thyrold lodine content in normad fenale buffeloes and 1o
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buifaloes with coystic overy, inactive ovary, bydrosalpinx
musometra, perimetritis with salpingitis, netritias, peri-
metritis with salpingitis and oorhoritiws.

Srinivas (1979) reporied very low concentration of Pl
acongst buffaloes with oystic ovoerisn degeneration. The
mean value was 1.68 s 0,04 ug #. The highest concentrate
lon of serun £BI was sesn lun a2niuals with ulerins lnfect-
fons, The average valuss were 10.45 & 0.6 ug % and 9.40 &
0«3 ug & for endometritis ond meiritis respectively.

2¢%¢ Incldence of goitre in sheep and goate

The incidence of goitre and Lypothyroidisn has been
reported by several workere in sheep and gontes. Love
(1942) studied changes in the thyroid gland of four new
born kide, He noticed parepesymatous goitre in all the
four kids and clopecia in two still born kide, licintosh
(1943) reported that in hypothyroidism the new born lambs
were weak and the wool growth was poor with focal areas of
denuvdetion.

Soutncott (1945) recorded congenital goltre in lambs.
Tne lombs wers weak or born deed., Histologically follicles
were depleted of colleid and were filled with finger like
processes of the lining epithelium, The epithelial ceils
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werd low cuboidal or coluwnnar type.

Baunan (1948) deseribed goitre in new born kide. In
aix cases myxodems and complete anirles.ness were noticed.
distologically two were parenchymatouws type and fowx mixed
type. Andrews et pl. (1948) noticed hyperplasis of the
thyroid epitiielium and depletion of csolloid in the thyroid
gland of new born jlambs fronm the dams which were fed a diet
free of jodised spite

In Serbia, Jovanovic et al. (1953) investig.ted on the
incidence of goitre in goszto, shesp, cattle, pig and horses.
The incidence of goltre in animuls cund humen was parallel.

The number of aninals affeoted with goitre wes large.

Otomatus (1954) made a atudy on the incidence of goitre
in sheep in Japan. He rocorded congenital goitre in 25% of
new born lemba, In adults ne docunented on incidonce of 33%.
The gestation period of goitrous sheep was nuch longer than
that was cboerved for noraal sheep, Tue new born lambs were
weak and dled withan few hours. The thyroid glonde exiibited
various forms of onlergements Iypical stroma parsucuymatoss

was noted hietologically.

Jovanovie (1955) investiznted on the nature and incid-
ence of goitre in domestic animals, The dlffuse colloid
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type of goiire was the comrmonest in sheep and goats.
The parenchysatous goitre was observed only in goats,

Setchell et al. (1960) reported neonatel mortality
associsted with thyroid enlargement in lambs, Ke obaer-
ved that ithe affected lambs wers weak and letharglc
bearing coarse coat, The glends showed varying degree
of colloid change histologically,

Crowth €1962) recorded bypotnyroidism in sheep, ie
oboerved adverse effect on wool growth and increased
inocidence of alopecis ond otlll borm lambs and kida.
Watson et al. (1962) observed in congenitel goitrous
Loorset Horn lambs an incoresased sipe and weight of the
thyrold glonde and decrease in the lodine content of the
glands. Ibere was proncunced byperplasia of the thyreld
epithelial celle in these anicals.

Wallach {1965) reported goitrogenic hypothyroidian
in feeder lambs. In the lambs he ooserved low basal mita«
bolic rate, retardation of growth rate and increased
sengitivity to low environnental tempercture, There wam
significant enlergement of the glends and they were
palpable, Tall colwmnar opithelianl cells were aeen
lining the follicles,
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Ceorge st ol (1966) scudfed tue tuyreid glonds
of dead lembs histopathologienlly «nd observed parei

cnyuatous and tronsitional parencaymabons goatros
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2410, Incidence of goitre and hypothyroidism
in gheep and goats in India

B¢ far the endoorine syotem has not been a aubject
of detailed pathological investigation in this country.
Only very few reports have appeared on the incidence of
endocrine disordere in domestlic animals from Inaiz.

Iall (1952) reported congenital goltre in three xide
with enlerged dhyroid, The thyroid glendo histologiocslly
showed hyperplasia of the lining eslls of the follicles.
The acidophils of the pltwitary were few in nuuber amd
there was increase in the nuaber of buaophil cells. In
the testis the saminiferous tubules were found imiature.

Dutt and Kehar (1959) studied 1000 thyroid slonda
collected Irom skeep und poate from Barelly slaughter hiouses,
The incidence of soitre wms coucon in goats (107), parti-
cularly in female goate., lot a single case of goitre was

observed in sheep,

Dutt and Vasudeva (1363) described a caoe of hypo-
thyroidiem in & rem. Inere wae loss of weight, irregulayr
appotite and intermitient diarrhoes. At autopsy the
thyroid glande were found to be cystic and slightly enlexy-
ged. On histologicaul exenmimntion the follicles were found
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t0 be atropbic and limed with low oubelidul spilnclium.
Seminxferous tubules in the testis were atropulic and soume
of the tubules showed mulitinuoleated gidy celle. Pltule
tary showed short cords of bypsrirophied epithelial celis
pro jecting as finger like procesces in some places ond |
alsc nyperplasia of the besophilse.

Loy ot al, (1964) nade a comparative ptudy of Lke |
thyroid glends of 25 hun.n wnd 50 goais, collected from a
geverely endenic aroa la the uimslayan veli. The thyroid
glands of goats were large, pale snd hyperplastic with
intense lobular Lyperplosia. In ousen thyroids groscly
viosible, well elrcumsoribed, greyish white nmuitligle nodules
weare noticed, Thers was oxireme reduciion of orgenic
lodine content of thyroids in man and sninale fron endemic
arca. slercscopleslly the epithellal cells were tall
colwmnay type and they wewe thrown into pupillary folds.
follicles contained little oy no colloid, HHumen thyroid

showed intenie epithelial and stroual hyperplasia.

bajikamar (1970) obsurved enlergenent of the thyroid
glands in 16 kids out of 29 Darbari kida in a Govern.ent
Iarn in Uttar fradesh, Teking gross salargexent of the
thyroid gland as the eriterion for the diagnosis of goitre
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in viliage flock, he recorded an incldence of 0,54 & in
looal goats, 7.02 ¥ in Barbari X Iocal ang 16,67 %
Alpine X looal gomtis.

Sreckumaran (1976) decoribed the clinioco-paticlogical
features of experisentnl bypethyroidisa in kido., Disto=
loglenlly tbe thyroid glond showed formation of colloid
depleted microfollicles and the pliuitary wae hypertroph%ed
withh hyperplosia of basopbil cells. both male ang Jemuls

gonads showed degensrative cranges.



CHAPTER Il

MATERIALS AND METHODS



AT AL AaD Ll BLDS
3ele Survey studies

Wood sanples (5 nl) fronm the jugwler vein wers
collected at random fron goate (21) maiutalned at the
All Iadia Co=ordinoled wesenrch Froject on CGoats fLox
iilk Production, Muonotby wish normal reproduotive
per Zoruance and frow all reats (29) that were diagnosed to
have reproductive disorders. Tre protein boand icdine
(PuBI) of all these aninulo wao eatimated to assess the
tayread status, 1le animnals studied were categorised

into the following groups.

1. sdoroal mmles {7)

24 Joraal females in cestrum (7)

3e Pregnant (7)

4e Anizele ouowing postpartua anoesirwz (&)
5. hapoat brocdera (15)

He Aninals wh.ch showed delayed puserty (6)

3e2¢ Exporimental gtudies

3e2e%e Jegion of the experimental scudy
Clinieally heelthy, croso~bred kids of the ace group
between wwe to five months and cross~bred adults between

12 to 24 months conprasing of both sexes were raoudonly
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gelected from the AIChP on goaty, Herala Asricultural
Lnoversity, Mannatoy ond tee Governnent gous fura,
Gomneri for tne sludy. ALL the uniaals were houged in
pens under nygoonLe coadiliond, separately, il Youts
accord«ng 6 tho 0Ee Wil sex. Tue annols in oll the

croups were gub=d.vided into thwee different oroisQ.

Srouping:

Group I : Adult watse oass (12)
1e O = Cowzrol group (4)
24 4= Treatnent croup I.(4])
3. T2~ Trsataent group LI (4)

#ale kide (11)

1. ¢ =~ Cemurol group (3)

2, 11 - wreatwent groupild)

e 12 ~ Irentment group II (4)

Group I1

)

Grouwp III ; Hduit female goats (11)
1e © = Contrel group (3)
2, 71 - Treataent grous I (4)
3. T2 = Ireatment grous II (4)

Group IV : Peanlo kids (1%)
1, ¢ = Comirel group (3)
2, 1 = .zeatzent group I (4)
%, T2 = freataent group 1T (4)

Exoept the comtrol group of aniaals ell the aniuals in

ovhey two groups I ond T2 were d2ily awrinwsiered
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thiourea orally (L, NCS Hil,~Savabhal -MeCaemicals) at
different dose levels, Group T1 waa given 50 ng/kg and
group T2 100 mg/kg body veipght respectively. Ihroughout
the experiuent male cnimals were nod allowed to have
access with the fenmles and were maiutained on concen=
trates and gLreen Jock tree leaves., bWater was piven

ad libltuwm. On the 90th day of the expsrimeniel period
voth the control and experimental mnimals were sacrificed
leaving at least one aninel in cach subegroups Tuey were
marntarned without troaiment with thiourea for a further

period of 90 daye and gecrificed.

Bndy welght, haenogran (Totel RBO, WIEC, Differential
leukocyte count, Pooked Cell Voluma, Hasuozlobin content)
sertm chioleoterol, proiein bound fodine and townl serua
protein valwea of =ll the animels were recorded before
comneacenont of the experlusnt and subseuuently at fori-
nightly intervels, fthe goata were osserved daily and
¢linieal symptoms, 1f any, manifested were observed and
recorded. ihe fenale animals were specially watohed for
aymptons of hest and the males ror libido.

The study covered the following aspsctss

1o Ciinical sym tons and rerroduetive behaviour
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2. Growth rate

3. Determination ol protein btound iodine
4+ Estimation of totel serum protein

Se bavimation of serun cholesterol

6o Laemogram = Total BEBO, WBC, Difrerentiel leucocyte
count, packed cell voluns, Hremoplobin coutent.

7o byaluation of memen

8. Blometrice and Uross patbolugy of emdecrines and'
reproductive orgons

9s histopathologienl and histocnemical examination of
tdesuds,

%3« Teouniques

3eBsle Clinical s.uptoms and reproductive behaviour

411 the aninels were daily observed closely for
elinicid aymptomay if any. Ihe adult fecale gonta were
apecially watched twice daily for oeatrum using a teaser
buck. Adult males were observed for libido st the time

of senen colledcivn,

3¢%e2« Crowth rate

A1L the experigentel and conirol group of animals wers

welghed at the coumencement of the experimsnt and thereafter
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at fortnightly intervailm. The live weight was taken
as the criterion to study the growth rate of the animals.

BeSeTe od _ch oty

Dlood mamples (5 mi) for analysie were collected in
8 sterile test tube witboud adding any anticoagulants.
The blood was allowsd o olot and then serun uae meparated
by ceatrifugation for blood chemistry.

3e3e3e s Protein bound iodine

The protein bound lodine in the serum was estimated
employing the nethod of Faulkner gt al, (1961).
Je3eJe20 Total serum yrotein

The Biuret assay method of Inchiosa (1964) was adopted
foy the sotimation of total protein content in blood serum.
ZeBebe3e Serum cholesberol

Serum cholestorol was ssiimaled employing ine notuod
of Zak (1857).
Je3ebe Enematology

I'ive miliilitres of blood were collected separately
from the Jugular vein using reagent grade Uthylene
diamine tetra scetic acid (disodium eslt) (EUTA} as the

anticoagulant at the rate of 5§ mg for every 5 ml of blood
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for haematological studies.

Ze3edets Eryihrooyte count

Epythroeyie counts were made following the techniyues
of Schaim (1965),

360420 He.emoglob_i_,n

Zhe method of kiale (1967) for the determination of
haenoglobin wae rodified in this estimaticn. The cyan=
methenoglobin was prepared ae detailed by Misle (1967).
But the readings wove token in Ima uasmophotomeicr as

sgalnst Spectronle 20.
3-344-3- Packed Og_ll !Q;!ﬂe

Ihe wethod deseribed by Wintyobe (1961) wen adopted.

J+3+444s leucocyte coupt
encoeyten uvere emsaerated by the method described
by Sehalm (1983).

Ze3es4e5e DiZferential ieucocyie coun
The teehnique of Jchalm (1865) was adopted.

TeDe5e Seuen charncteristica

(e gemen scaples were collected ueing the artificial
i
vogina for sheep and goat from gix bucks (two Lfrom cach

sub groaple On the 50th doy of the experiment half the
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manber of ine enimale were sacrificed snd from tae xest
samen onmples were collected till the end of the experi-
nente Senen characterititics were recorded bofore tue
comuenconent of the experimont and subseguenily at fort-

nigutly intervals,

Tue ngaculaled volume was roted directly from the
gradusicd collection vial, The inltizl notility of ihe
ppermy wae sosessed by exenining a small drop of undiluted
sonen, imuedistely nfter coliection wader high power of
the microscope at 37°C, fTie notility was expressed in
perccntege, Cperm coucentration was peasurcd using the
haenoeyioneter. The percentage of live sperns was estiucated
by @ilffereatial stnimng uethod using fHagrosin-iosin stain
a8 desoribed by Wlem (1950)s Tue snears used for differ~
entinl eounts of ifve and dead sparmatozoa wore also made
use 0f for assessing the sperm abaorsmalities, TFor dcteoting
the protoplasaic droplets sessn samples fixed In buffered

formal ealine (Lunceoox, 1957) wore ussd.

3e046. Spstaorien exaringtion

Yhe contyol and vhe exerimeniel groups of animale
were sacrificed by exsansuiaation at the end of the experd-
moube The coroass wag weilieds A debuiled autopey wme

conducved foslowniy, tho suvupd, procedire advocited by
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PAG/LIDA (1968).

Immediasely afior slowchier tie endocrine glonds
{ihyroid, pltult:ry und adrenals) were dissecied out and
weipaed after reooving tae loose fat «nd fascis. Yestie
ware sepurated from tme e~idldyuls ond their welsais
wvare recorded, Gwarles and tubuler genitalia exciuaing
the vegina were separsted from the broad ligament and

other suryouwndiny tissues and wel ced independently.

30307+ Histopatholo

lae endoorine glands and Gae reproducitive org.nu were
incised ono exsmined for gross lesions. Appropricie samples
of tisuue wers ooplleetad ln 10 buffered neutral foranlin
ior histojuthologicnl exumination. Tiscuee were processsd
by routine yaraffin embeGding secinique (Araed forces
Inctitute of lmthwlogy, 1968). Feraffin cssciions cut at
5 to 6 miorons t:icdness were stained routinely wlth
haexatoxylin and eosin method of larris as vesoribved by
Disbery and sack (1970), setioulin staln (James, 1467)
and periodic acid schiff staia ap detuiled by Armed rorces
institute of Fathology (1968) were suplo)ed waersver

HECEILATY »
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RESULTS

4.1, Burvey of thyrold status in goats

The dats on the level of protein bound lodine (FL1)
in goats with normal and impaired reproduetive performance

are presenisd in figwe 1.

Tne PBI level in pregnant aninals was higher than in
Females in oestrum and feritile males reapectively. The
level of PPI in animels wath reproductive disordors was
aignificantly low (Table 1), Animals with postpertum
anoestrun had the lowegt lavel of P5I, In repeet breeder
animels the level of PLL was lower than in animals with a

history of delayed pubezrty (Fige 1)

442, Expsrimsntal studies

42,1 Cliniozl signs and reproduetive behsviour

The experimental aninmals in alli the groups, dosed with
thiourea showed pinilar symptoms with slight variation in
the dogree of manifestation of syumptoms. The animala
showed progreasive weakness and atunted growth from the
second fortnight onwards tlll the 6th fortuight (Pig. 2, 3
ond 4). Suboutaneous cedema of mederate degree was evident
on the face, periorvital space, syelids and lower portion
of the limbs (Fige 5)o The unimals vere not active and
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Table 1, Analysis of
bound iodin
reproduotiv
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variance : The level of protein
@ in goots with normal and impalred
8 perforgonce

o

sourece az 35 1155 P
;;;atmeat 4 6545356 1643840 42,7329"
~ITOor 38 Yo 7024 0.3571

;;;al 42 L0e2244

* . iznsifreonce 23 5 level

LAl treatuents are

Hoan values

-

Te Feualce 31 6,29

2. Tzegnont 1 6,91

5.

Ge
€2
1onl 2 1 0,577
1 and 4 0,702
2 and 3 : 0.552
2 and 5 t 04577
3 end 5 : D652

signizvicoantly daifferont

e Fool peritum =goeciras : J.51
4+ Repent breador : 4.7

Delayad puborty 3 403

i"ales t 6,09
1and 3 s 0,652
tand 5 ; D074
2 and 4 : 0,608
3 und 4 s 0001
4 and 5 s 0,702
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conmzption of feed was considerably reduced, Ifhe hair
coat ues rougk (Tide ) aad tvere wap slight to modercile
witery discuprge Ivon tae oyes (Duge T)e Sysptous shown
Ly the ani_als iu groups 1II ond IV were sligntly move
gevere tnan those ghown by the aginals in grouny I wnd
Iil. sne kids vere ileilargio snd carried tuosr Lead in
drooping vosition, TIney remained ifsoluted from othere
and did not show any tendency to uove aboub like Loe

coatrol anluale, lte galt was waocteady.

Thore vne logs of 1ibido in bucke Ly the 3rd and 6tk
Jortnight following tue ouminiolrutics of thigurea., (ne
anilzl ezch xa grovp IT1 and T2 of growp I refused o
egaculate tre sexen even in the rresence of a feunls in
cestruile iIn 11 anisale wlhere was cnly slight vrotrusion
of the penis Zrox She oriiice wity weas ersctile viovemento,
weale in T2 aniwals no erectale noveweniu and penicl
protrusion were noticed, Anloale in group III bscame
apoestrus fron the Jrd forvinipht onwvards. On discontinuu=
tion of troatment with thiourea, the vlinical synptong
maliiested craduszlly disaprecred. Anluals in all the
exporiuontal £rowns appeared alosst soraasl by the 12th
fortnigut, OGroap I ani.ls showed sormal libiuo by the

Sth fortnighs ane group IIX snirals sbowed signs of head



39

by the Yith fortnight.

442.2. (Growth rate

ihe data on growth rate are presented in figure 8 and J.
Broup I (Adult aales

There was sharp reduction in waight during the tet
fortnight in 71 aniwels and on the otherhond 12 anlmals
showed & slight increase, TIhereafier, the rate of redust-
don of weight in both 01 and T2 groups wes progressive till
the 6th fortmght., On discontinuailon of treatment with
thiocurea in both the gyoups there was slight increzse in
the weight 4111 the 12th fortaishs (Fig. 8).

Gro I (e kidg

The T1 animnls showed moderate increase in welirht
doring the st fortnight and scbaeguently the welght
reaained almost constlaut, Thereafier a slignt reduction
in weight i1l the 6ih fortnliht wae observed., The &2
aninals did not gain any body weight and the initial
welsht remained constant $411 the 6th fortnight. un
diascontinuation of oral administration of thiourea there
was steady weight gain in both T1 and 12 animels t111 the
12th fortnight (Fige 8)e
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gro i Aduld fevnlen)

In T1 animols thiere was sharp decresse in weight
during, the 1ot fortuight but in the I2 animals thers waa
inerease in body weight. Thsreafier, a ateady dccrease in
weicht wes recorded in T1 apimals till the 6th fortnight
while in I2 animels the welht reacimed almost constant
till ihe 6th fortmight. On discontinuation of treatuent
with talowrea thore woe prosressive gain in wel ht in

animals in both the groups $311 the 12th fortnight (Fize 9)«

Group IV (resole rigs)

There was slighi increaas in welght during the 1at
and 2ad fortnight in T1 animnls and in T2 animals there
wag iuorcase 311l the 4ith fortnight snd thereafter the
walpht remeined oonstent 41l the 6th fortnight. On dis~
continuation of treatment with thiouvrea a sileady gein in

weipght wam observed till the 12th fortnicht (Pig. 9J.

4,243« Hoocd chepiptyy
4.2434%s Erotein bound fodine (PRI}

e data on serwn ¥BI level are presented ia fipure
10 and 11,

There was & murked deorease in the PBI level in all
the eninale dosed with thioureas. A eteep fall in the MBI
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level was observed in I2 animcls., lLowever, Yeduction of
PEI was gradual in animale in 71 group. Iower PDI values
wers noted in groups II and IV. On discontinuation of
troataent with thiourea theve was gradual but progresasive
increase in the PRI level and it reached slmest the norwel
level by the 12th fortnight. 1In the group T1, the PEI
lovel returned to almost normsl level when compared to the
2 group. In animils in the I2 group the PEI level was
slightly lower than iu the T1 group by the 12th fortni ht.

442,342, Zotal serum mrotein (TSP)

Ihe data on toial serun protein level mre givea in
Tigure 12 and 13,

A progreacive increase in tha TSP level was observed
in all the experlmental animals dosed with thiowres. The
increase in the T8P level was slightly higher in group T2
than in T, Group I snimels rocorded incressed IGP level
over group (1l. On discomtinuation of ircatment thioures
thera was gradual fall in the ISP level t1l1ll the 12th
fortnight. During the 12th forinight the T8P levels of
1 group was comparable with that of the control group.
However, in the I group, the recorded values were alightly
higher than the initial values.
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4.2.3e3s berws cuaolegtersl (LC)

ine data on geruwn cuoleotersl level dwiin,, whe

experiusntal period are ssota sa figure 14 and 1H.

Aningls in all the proups dooed with thiowres suoued
narked proswescive inercase ia the SC level t111 the 6th
fortnicht. The .0 was kigh in 2 anwals or (woun I and
11T from the 1ot Lortnisnt owwards ond it reached tuae
hipnegt level ong above btae lovel recorded ia group II
durins che 6th fortnirht, On disoontinuation of treatuent
vith toiowrea the 3C level came down gradazlly. ‘Ine
reguctioa was marked in I2 snicels. fHowever, the o0 level
renained hacher thon ia the conwrel animals by she 12th
fortnicht.

4e2+46 :ipematolony
4.2444%s Dryturocyte coung
The data on eryturceyte count are snown il table 2.

Inere was sl.ght reduction in the er,tarcoyite count
by the 6th for.night 1n 0ll the sminals dosed with thiocurea.
On dipeontinantacu of thicwrea the erythrooyle Count
inercosed progreasively and was conparable with the sry-

throoyte count of control andials by the 12th fortnight.
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fable 2., Jdotal er,throc,ve epane dorin- sae ex erimentel pericd (196/cm3}

1 -efore Fortnigat

;;0 : Growp exp:ri« Admindzirition of thic.ren "dsoundinasbion of thicurea
LG -
1 b5 3 4 5 6 7 & Y 10 11 42

Group I ~ Adull aslen

Z2e 11 19647 14244 14438 12087 1218 1740 17123 12.81 12492 15435 19665 1542 15.66
3. I2 15013 13T 1572 13465 1185 10,07 1087 1138 11630 15442 1324 14,03 14.97
Groupn II - dode 2ids

1. ¢ 15052 14:78 1500 14053 15620 15410 15,42 16,00 16442 16425 15425 1020 12420
2. I 5033 1001 15,73 1480 1244 12402 10,79 11.88 14483 15,03 1338 960 1040
3. I2 15296 1579 1572 1137 11052 12410 0465 17465 13450 16400 14403 D00  GoG0
Sreup I1f - Adulp feuajes

1« © 1098 13.04 13,12 1280 1325 1440 1455 15.25 15434 1519 15,02 14.52 1§. 10
2. 1% 1732 10,79 1087 5485 01T 11225 1192 1437 145632 1530 1485 1488 1307
30 T2 10665 11483 10400 8017 11482 1385 1013 1583 1567 1867 15417 1587 15468
Sroun IV - Ferale kidg

1« & 1511 13460 1525 15419 14483 14edd 15235 14484 01 1560 15424 15.08 16.17
2e 41 1477 1950 1o5T 14306 12,58 1117 1100 1350 15470 14480 15.67 1537 16428
5. 12 400 15490 13627 1297 1418 10,00 977 14,00 1337 14480 15483 1587 16,00
¢ : Contyol 1 1 freatncat Lo thioures (50 wy/up) 12 ¢ irent omy nitn thiourca (100 wg/dg)

The data wre oo valaes

=l
w
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4e2ete2s Haesoglobin
The dato on haszogloldn level during the experi-

nensal peraod are preoented in talle J,.

inore was progresoive redustion in wae leemoglobin
level in all the anionls dosed with itldoures $ill dhe Gia
fortnicut, The lowest value vaa obsmerved in groap I,
un wathdrewal of thiourea, the haenoglobin lovel returned

to aluost iaatial level by whe 12th fortnmight.

4o2440%s FPaczed cell volume (FCY)

ihe datn on TCV are prsgented in table 4.

There wao gracual reduction in POV tall the Oth
Tortnight in all the groups of animols dosed with thiourea.
Ioweut values for B0V vers recorded in group 1I., All she
aninals in T2 groaps bad low XV values., On disconwinuation
of tratment witi thicurea tue YOV volues cane bLuce t0 the
verual level by the 12th fortnicht an both the DY and 12

and.salo.

4e2s4 ¢4 Zotal leucooyie count

The dava on leucoeyie sownt are paven ju taoble 5.

taere was na signifiecgat drfference in the lewcoo,teo

ecunt of contrel oniculc and aninais dosed uith t.doured



Iable 3. The baeuoglobin vaelus during the experimental period {g/100 ml)

51. Before \ Porinight
Yo . Group experi- Adminisiration of thiourea Discontinuvaticn of ithiourea

ment 1 o 3 4 5 6 7 a8 9 10 " 12
Sroup I = idult mnlee
1 ¢ B.95 9,80 1030 10.50 G285 9.25 9420 9.40 Ge00 1050 10,30 10,60 10.30
2 T1 10600  B60  B.T5  BebS 580 500 5465 6410 5490 S0 9440  Ged0 G50
3. I2 B3eB) Ba35 GeU5  TeTS 835 Ge05 5435 570 5480 T30 . T80 8460
Sroup 1Y = Male kide
1« £ 11027 10433 Q.87 1013 12.33  §,30 580 10420 10,480 11,40 10,70 1020 12,20
2. T1 10630 CudB5 10,10 Ted0 ToBT 5047 5400 6420 6,40 10,50 950 5460 10,40
3- f2 12:50 9.25 10.05 6*50 6.20 60 4050 .20 ?«20 9.20 &.20 3. 9.80
Sroap II¥ - Adult fennles
1. ¢ Be20  Bu00  TudT  Te6T 727 800 8447 8,60 3,80 8,70 562 BHD 9.00
2. T1 TeTO 4,25 450 4,45 430 5.10 5.7 64,60 80 B0 8B40 GO0 10460
Ze 12 B8.55 5020 4475 433 5,00 6,65 5.20 00 8,20 10420 9,00 S.00 10.00
Sroup IV = Fenale kidg
7« © 13  Tu93 9453 90‘57 BeBO B.15 8440 800 Tl  Gu49 8440 9.00 GaTO
e 1 B80 7455 900 5485 6,40 4,70 5040 7420 1000 9,20 8,60 10.40
3. 12 Be75 TeO0 2407 'I.BO 7«40 4,00 4,80 . Be60 900 10420 9,20 G440

¢ 5 Comtrel

fue data are meen values

71 : Treatsent with tifoures (50 mg/kg) T2

+ Treatzent wath thiourea (100 mg/kg)



Table 4. 7The packed cell wvolune during tre experimcnial period (w)

Slea Croun Before Fortnigut
doe “ experi- Adnimistration of toicurea Hscontinatien of bthiourea

nent

2 3 4 5 6 7 g 9 10 11 2

Sroup I = Aduii zoles
1. € 3225 30,75 31,00 30,00 33,25 31,25 34450 954.50 3F.50 39,00 37.50 34,00 35.00
2e T1 33.00 28,50 28,25 2%.25 24.25 22,25 21,75 23,00 275,50 32,50 33,00 32.50 34.00
3. 12 31,00 28,75 20625 26450 22,00 21,50 21.00 21,50 22,50 26,50 26,00 28,00 23,50
Group I -~ Male kids
te © 33.00 30,67 30.00 20,00 31,33 31,00 32,00 36,00 38,50 37.50 31.50 33.50 37.00
2 T% 33,50 35,50 33450 27.75 24,67 17.33 17.33 22,00 28,00 35,00 26,00 33.00 323,00
3« T2 T5.25 34425 24,50 2100 19,67 20,00 16,67 22,00 27.00 30,00 29.00 30.00 32,00
Group 11T = Adult femmnles
1. © C4,67 26400 27,00 27.00 30433 28,67 2067 31.50 32,00 31,50 29,50 32.00 30,50
2. Ti ZA.G0 20,50 21.25 15.50 20,50 3100 2%,50 25,00 26,00 32.00 29.00 32.00 ;4.00
3. 12 21,00 23475 20600 13,00 23,50 2150 18,50 22,00 24,00 28,00 3100 34.00 34.00
Group IV - Feaagle ikids
i« C 30467 32435 3167 31433 30433 28,67 32.00 29,00 30.00 33.00 31,50 30.50 25.50
2 T 29,50 37,50 20,50 20,50 2450 20.67 21,00 2700 30400 30400 35.00 34.00 36.00
J. T2 29,50 31425 26,33 25,00 28,00 18450 17.50 24400 26,00 30,00 34,00 34,00 36,00

¢ 3 Control  T1 3 Greatment uilk thioures (50 me/kg) T2 & ireataent with toiourea (100 ag/kg)

The data ars mean values D
-3



Tabie 5, Lotsl leucocyis counl durang toe exgerimental period ( 103/cmm )

L Refosc Fortnimt
nc: Group expLrin Adaminxstrotion of thiourss Disoontinaation of {udourea

Lend 1 2 3 & 5 6 7 8 g 10 11 12
Sroup I = Aduit naleg
1e € 1375 12,83 13,20 12,73 1271 12:19 1350 1350 12,95 12,70 12,75 14.98 1Z2.80
2. 11 12,03 11,33 12,07 1241 11,590 9,71 10.27 12.40 39497 11,58 14.00 933 12,38
5. T2 12679 12.76 1244 11,73 1225 10,98 9u81 11,69 12,55 7.23 1,10 12.58 11.63
Group 11 - ale xids
1. C 1183 11,07 1167 12432 1025 1168 G 77 12:85 14,23 14.70 11.63 13,22 12.15
2 T1 1325 14437 15.25 12444 15425 15,03 13.25 1245 1315 13240 1180 13,30 13.75
5. T2 1184 1156 10487 12,93 12,78 1313 Go62 10495 1125 1525 G440 14.60 2.40
Group 111 ~ Aduit feuales
1« C 12482 1058 13407 12.98 11440 11607 2442 12.55 11438 10,58 13,900 4415 1255
2e It 12446 1043 1575 el 575 13,50 14.50 11,50 12,25 10.80 13,10 12,15 1115
3. 12 13093 12424 14,64 14,95 11443 13.53 15,10 15.50 15485 13.70 11,35 16,25 164,70
Sroyp IV = Feusle kids
1. © 1083 957 19455 12,85 1135 1315 1352 12,43  BelB 13455 13,20 12448 11.22
2. T1 11e21 1450 16423 16,228 14,66 12.08 14.38 10.30 400 10.85 14425 15.56 11.35
3. 12 11472 12,75 M08 15,58 1188 1420 14468 1055 11,80 11,20 13,55 13.10 13.55

C : Cobiral T1 : Treaiment witn thiowrea (50 mg/fkr) 12 2 Trestaent with thiourea (100 mg/zg)

The data are wean valuse 2
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during boe szporimeutal periou. fowever, groups [II
und IV showed sliphily hirper leutocyte count than the
«nitial valwes.

402405, pifferentinl lewsogyte ecount

Tue date on differentinl count are set oub ia

table 6.

There was no sipmuflcant variation in the difier=
ential leucocy le cownt of animnls aa ine oxpeorigental and
control group. However, o eiighi aeutro hilia wno obser—

ved in snindds doged with thiourca.

442e5. Sguen casragturissles

442901, Ejpgulate voluge

The dats og ojacunlate volume are documenced in

figurc 16

there was deecreace in tie seaen volume iyon the
4th forinight (0.15 nl) onwards till the 6th fortulght
(0.1 0l) in all the unigals dosed with thiourca. On
discontinuation of tne lreatment with thiourea cemen
volume in &1 onlosdo reburned to the initial level by the
8tn forinicht and trere afier remasined within the nornal

lever while in tke 92 anicals the volume retwrned to



fable 6, Bifiorenticl leucocyte count durisg the exrorincatal perdicd (o)

?%‘ Group giﬁi;ﬁ_ Adniniseretion of tuioarce Tortmigut Discontinaszion or tricurea
"t ans -
farg= “ORE 2 ) 4 5 6 7 a g 10 1 12
nater. [
Group I = 2dult naleg
1.Control
K 33650 £1a79 14075 48475 40625 40075 20400 43450 49.50 43«00 57450 46450 48.00
b 55450 49450 51475 4825 5655 L6450 50400 53450 4750 43450 40,50 951,50 44,00
,‘{ *a 0075 0075 e .9 G.SO LY 0050 s .. LX) e O.F)O
Y S5e00  Bel0 2,75 3400 3450 2425  S5.00  F.50 6450 TS50 2,00 2,00 250
2.Treatnoav 1 (1)
N 45425 5075 40475 36425 41,00 32,50 26,00 55450 62450 54400 45.50 43.00 54,00
L 52025 44400 55,70 0175 57425 6725 45625 43050 16450 43450 51.50 50450 37450
by D50  2.2% 2,50 (o295 0450 0,25 025 1,00 .e .e S0  ae .e
E 2.00 @003 4.0‘3 2.03 1.25 2-50 0050 .o 1.00 3.50 ve 5-50 8050
3.iroatient 2 C12)
i 47475 50685 50,00 44425 4B.TS 46400 50000 5150 55.00 17.50 48.50 49.50 59,00
L 50,00 44450 46478 57425 51475 52.00 4050 40450 43,00 50400 5450 5050 4000
Y 025 .e (.25  (Ga25 0425 P 625 e 0450 0,50 (.50 e Pys
B 100 2,25 5400 2485 1625 2,00 130 P 150 2400 P e 1.00
i1 Ireatuont 1ata thiovrea (50 nr/ig) T2 ¢ roecsent v ath tmacarcs (100 me/ke)

is

dectrophil L s
Tbe data wye Leon volues

Tynipuocyte

Iy

lignoey te

£ :Bonimophil




Teble 6. Continued
Sle Group Bafore Fortnight
lo. and oxpari= ddministration or thiourea Digeontinuation of thioursa
FaraT pent
metar 1 2 b 4 5 6 8 ke 30 11 12
Group IT = Hoje kidg
1. Control
.1 28s67 39433 4533 50.53 37633 20¢33 0467 3800 42.00 57450 50,90 30,00 42.00
L 7100 58,00 5133 474« 100 69¢33 68400 6050 58,00 41:‘50 46,50 63,00 5500
.4 Qe33 0BT 0u33 0.67 0,67 1233 Tad2  ae . e 2,50 (.50 o
8 D33  1e00 3,00 3,00 1,00 ae 130 0,50 .. 100 3450 50 2,00
2. Treatment 1 (11)
. { 3000 4100 39a75 3700 40,67 4100 30,00 42,00 47.00 47400 54,00 48,00 38,00
L 67 :75 800 60.2; 61.25 58:67 5733 60450 55,00 50,00 53,00 44.0 52, 60,00
H 1 075 006? LX 4 Olﬁo 0033 0-67 0.50 2000 3.08 (X 1.% *® e
B 0.50 1. aw 1.25 00337 1.00 1.69 1 e e 1.00 . 2.00
3+ Treatment 2 (I2)
5 3125 $5Ve25 2750 I7.50 3733 42467 42,00 30,00 52,00 54.00 47.00 43.00 32,00
L 56425 57.25 7175 60.50 6%.57 55.33 55.00 59.00 43.00 i4.00 42.00 57.00 86100
M' 1075 0050 % 1.50 0.67 7 1,00 1.00 1.00 00 L] aw -l
B 0250 1,00 0275 150 G333 O. 33 200 1.00  1.00 1.00 e 100
21 3 Ireatoent with thicures (50 mg/kg) T2 @ Treatoent with thiocurea (100 mg/kg)
¥ : SHeutronnil L s Igmphocyte 4 ¢ lenseyte E Eosinophil

Ihe data are gean valuss
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Lable 6.

Convinued

ulie Uroup fefore Portnight L
o, and  experi— aGmanistration of tudcwrea Discoatimation of tlaocurea
raraw oent - e
ueter 1 2 3 4 5 6 T 8 9 10 11 1z
Group 113 -~ Léull foaclen
1 Comtrol
it 365,67 38435 45033 44033 5235 3707 45400 45450 41450 46,00 50,00 42.00 50.00
L B3.33 5467 53400 40.67 46.00 60.00 50433 52400 55400 49450 46,50 54450 41,50
4 06T .. Deb7  Qe67 ea 033  0433% TeO0 .. 3.50 150  uU.L0 2e
B 0633 6,00 100 6433 167 2,00 1633 150 3450 300 2400 3s00 050
2« Jrcatment 1 {I1)
g 35,75 38,50 32425 28,25 3750 36,15 42,00 52090 63.00 72400 45.00 51,00 52.00
L B5u2B 57.00 B£7.00 T0.00 B0.50 59.00 45.50 4G.00 36,00 27.00 45,00 34.00 4700
I'E ".3.75 -n 0.25 0.75 0050 1.50 (3] 1.00 . s .o . 1'{)\5 .e .
B D75 4400 Q.50 Q.75 1.50 100 12200 %00 100 100 6,00 4,00 100
3., sreat.ent 2 (T2)
§ 2he 34450 36425 35433 45.U0 4US0 4550 45400 43.00 T0.00 48400 38400 42410
L 6‘;’-5’?8 543:25 61.’5(57 55433 54,00 57450 52400 5108 59,00 3000 48,00 54.00 57.00
Zl 1‘00 *0 0050 26 QOEO LX 2 *® 3.00 . L2 1.'\)0 /"' .
L 2000 2025 1075 1033 2050 2.00 2-50 2.00 2.00 eo 2.00 0.0{} 1-00
11 1 Yreationt itk thiocwren (B0 up/egl 42 @ srexigen. vith weiouwrca (W ag/kg)
s deutrp ail L 2 4y BaOC,E 2 3 loaweyie L ¢ Jooimoji.al =3
pe data ave mean valuRe



Zaple 6. Coatinucd

bl, Lroup Before

pie Fortnighy
bos 3233- S:ngri Adnimiatraetica o1 thiourca drocontlauation of tulowrea
meter
i 2 3 4 5 6 Vi a2 3] 16 11 12
Group IV ~ Tsinle wids
1. Gontrol
K 53467 49467 39467 26433 23,67 306437 42400 42,00 50,590 43.5J 51.00 48,50 39,00
L 63.67 66,33 609,00 66,07 04,33 60,00 55,00 57.00 57.50 53.50 44.50 50.00 59.00
M 1.00 .. 0.67 1667 3433 100 ke 100 1LD e 100 1.0( 1. G0
E 1033 .2 100(‘? :.GO 4.3§ 206? 3;00 (X3 1000 3;00 5.59 2050 1.00
2e Sreatnent 1 {I1)
N 27,75 38.50 27650 £6a50 31eTH 40400 47.00 42,00 46,00 47.00 46,00 40,00 40.00
I 60,50 56425 T1.00 TlrT5 G550 57.6T 52,07 55,00 53,00 53,00 57,00 55.0C BO00
H 1.00 0,25 2,50 3040 11425 1600 Q.50 2400 100 .a 100 TeOU  oe
I 0.T5 . 0,50 175 1.25 1.67 0,50 180 e .e . .o .e
3. Treatment 2 (72)
b} 42,00 50450 3167 33400 31450 33,00 20,00 36,00 85.00 46.00 44.00 55.00 46,00
L S7.00 AT.00 66,00 £6.30 6050 53,00 T9al0 €2.00 61,00 54400 53,00 40.00 4,00
Iy 1. .o 1,07 1.00 «e 100 . .s 2400  ea 1.00 100 1,00
g e e 6067 ‘Ogﬁ? 2.‘:‘{' 1.00 1;(}) 2.00 2.00 . Y 4.‘\:0 5'00
1 : Treotaoni wita thicw oo (50 wpfkg) 0 fre Jbaeat with thicwrea (100 ngfkp)
H 1 Jeatrowhbil I ¢ Ty oweyle .4 lorceyte L 3 Dosinornil
e data are nean vhiuves

2l
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slightly lower normal level (0,3 ml) during the 12th
fordnighte.

4.24542+ Initinl potility

The datas on the percentage of motile spermatozoa |

are given in figurs 17,

The percentage of rotile sperms ia 11 and 72 aniuals
vas low by the 4th fortnighkt., Tho lowest percentage of
motile sperms was recorded imn I2 animels during the S5th
and 6th fortnight, On discontinusiion of thicurea admirndi=-
stration tae percentage oi notile aperms inereased grodw-
ally and recched the pormal level by the &tk and 11th
fortuichbte in T1 ond 72 enimals respeotively.

42,5436 Sporm goncentration

The data on spers concentsration during the experi=~
mental pericd are shown in f£igure 18,

the sperm concentration decreased gradually and the
lowest values were recorded between the 4th and 6th fort~
night in anipals doged with thicurea. The aperm conceni~
ration was only 1,14 bililons per ml during the 6th forte
night in 72 aninals. On discontinustion of thiourea

treatnent, the aperm concentration increased cnd reached
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the initial level by the 9th and 12th foritnights in

T1 and T2 groupa roapeotivoly.

4e24544+ Livability of sperrstozoa

Zha data on theo percentode of live gperme ave

presecuted in ilgure 19,

lhere wos grodusl reduction it the percentage of

live sporms in animels in group II deged with thiourea.
It rcached the love.3d level by the Bth foritnigat in 11
anirnals ond duwrlag the 4ih fortmisht in 12 anipals, The
lovest nwaver of live gperns were obgerved dwwing the Hta
Lortnicht in T2 anwimols,. On diacontinuation of odmini=
etration of shiourea the percontage of live sperus incre-
ased cnu almost reached ine pnorvmal level by the Tin wnd

9tn fortnights respeciavely in f1 and 12 groups,

442505« Abnornal spermatborcs
44245e50 s _Abmornal heads

Iue data on ooacrnal spern heads are guven in
figure 20.
Slight increase 1 the number of asbnornal Leads wus

ochoerved in T1 and 12 aninals. Hignest number of abuorcal

neads were moted Jurin’ toac 6th forunight in T2 group.
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On discontinuation of treatment with thiourea the
percentage of abnormal hends graduslly casue down and wes
almosat absent by the 10th fortnight in 71 snimale and
durlng the 11th fortnight in T2 aninmels.

4e24505424 Free loose eads
The datn on tailless free heads during the experi-

mental period are presented in figure 21.

A high incidenee of free looame heads in T1 and T2
aninala of group I was noted during the 2nd fextnight.
Tnereafter, the increuse was gradusl 141l the Oth fort=
night. [ighest nunber of free looge heads was recorded
in animals in the 92 group (Fige. 22). After discontinu=
atimof oral feeding of thioures the presence of free
loose heads becams low by the 12th fortanignt in both 119
(4.29) and T2 (8,45) groups,

44254503 Hiddle piene abnormalitie

Ihe data on the percentage of abnormal sperma with
middle plece abnornalities during the expeximent are
given in figure 2%,

Abnormolities in the middle plece was encountered
during the 3rd fortnight. Thereafter, a gradual incresse
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in the percentage of sperms with middle piece abtnor-
malities wes ohbssrved till the 6th fortn.ght, Highest
nunber of abnormal middle piece was noted in I2 aniwols
(Fig. 24). On withdrawel of thiourea, the incidence of
abnormal middle piece graduslly decreased and returned
t0 the noruael levol,

402-5.5.4; Tail ab tie

The data on ithe incidence of tall abnormalities ave
given in fizure 25,

in group I animals dosed with thiourea thers waes
progressive inorease in ths percentege of tail sbnormali-
ties during the 1ot ond 2nd forinighte respectively in
31 and T2 snimals and thereafter remsined high till the
6th fortnight (Pig. 26), Animals in the 12 group saowed
hirhest number of teil abnormalities, On discontinuation
of thiouren aduninissration the perceniage of abnormelities
gradually dacreased and the psrcentage of sperms with
abnormsl tail wers comparable to the normal level by the
12th fortnight.

44205550 Froxipal protoplesmic dyropleis

The data on sperms with proxiwal protoplaamic droplets
are given in figure 27.
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Sperms with protoplaesmic droplets wers high during
the 4tk to 6th fortnignt in T1 cnicals and during the
4rd to 11th fortnight in 2 animals. On discontinuation
of treatment with thiourea the percentage of aperms with
proxinal protoplasuie droplete gradually came down and
reached the noroal level by the 11th fortnight in 1
aninals, However, in T2 aniuale the level wes slightly
higher even at the end of the 12tk fortmight.

4.246. Autopsy findings
Geuerai

ihe cercases of a1l the exporimental animala dnsed |
with thiourea were very much emaclated. &subcutanescus !
oederny of the fauclal reglon was evident., There sas gelati-
nisatlion of vhe suboutaneous fat in the regions of the
neck, hind and fore iinmbe. uHydropericardium of moderate
derree wop obgserveds There wes alight hyperirophy ond
dialastation of the lefi ventricles. Gelatinisatioa of

the coroncry fat wns also evident, The cavcases of animsls
vhics were sacrificed after discontinunation of admini~

siration of thiourea did not show any gross lewlona.

4e2e641¢ The thyroid cla
Ihe data on the reiative welputo of the ihyroid
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gland are presented in figure 28,

Inera was increase in the relative weirhi oI the
tayroid glang in sll the apimals dosed with thioures.
The increase was poye mariked in grouge II and IV, Zhe
inorense in the weight of the gland in 72 cnilsnls was
5 to 8 times more thon the welgbts of the thyroid gland
of age matohed conirel aninale, 4he tuyrold gland weighed
much less in aninals mointoined after discontinuatisn of
thioures when comnsred with anjuals dosed with thicures,
tiowever, the weight wao slightly above the relative
weight of the thyroid glond of control aninals. Maxiaun
welght was observed in the thyveid glondas of 41 and I2

aninala of the group IV.

Gross appcaratice

The thyroid rlonds ig animals dosed with thiourea
vere elongated and markedly enlarged and were puleo to
dark brown in colouwr (Fig, 29),

Histopathology

Tae histological plioture was characterised by the
progsence of nunerous microfolliclues of varying sige.
Jdoot of tvhe follicles were develd of colloid and a few
contalned pale steining vacwlated colloid. The follicles
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wore lined by tall columnur epithelial oells (Dig. 30).
iness cells were hypsrirophic end nad ebundant pale
acidoghilic eytoplaan cnd a large byperchrcmatic basal
nucleun, Secwme of the cella showsd vacuolar degenerat-
ion of the cytoplasm. In a few of the foiliclea the
lining ocells had the tendenoy to foxr: more thon one laysr
and oeccaslonally the proliferated epithelial celim pro-
Jected into thie lumen of the follicles. iHarely 4t filled
the lumen of the follicles. In some of the follicles
there was peripheral scalooping of the colloid. FPew of
the follicles contained masses of deyenerated desguanated
epitielial cells. 3%be content of the follicles gave
negative rescoilon withh PAS, In foecal areag folliclea

were sbsent and only groups of denss dark steining nuclear
material amidet a mage of homogenous elightly basophilic
granuler naterial were seen, This wes more proncunced

in anigals in T2 groupe The stroma was scanty, Vescels
wers moderately ensorged. !liany of the follicles contained
thin pale collold in I1 animals in groups I and IIX whille
most of tue follicles were devoid of colloid in I1 aninals
of groups Il and ill. 1In 81l the anjcale in the T2 group
nuwnerous miorefoilicles without any colloid were cvmontl
(Fige. 21). The hyperplastic changes in the thyroid were
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wore gevere in xido tuon ia wie adult aninale ocnd ia

the groups gavon uwcnoy doge of thisurea. lae toyroid
glond in endnels after discoutimwation of ire.iueat

witn busoures was ¢laracierlsed by well delined [olllcles
witn wniiors pale stulnuing colloid, Sne Iollicles were
linad with cuboxdul to Llov eolumnar epiiaelial cells,

Sore of ww follicles were disteaded and were lined with
flatlened epituellal oells {lip,. 32)s The cells uere
wostly vacuclated, Im €2 aninela the size ol the follioles
were relatively layge, and lew of them contained Jesqua~

wated eplthelial cells.

4.2.6.2: JA) ”uifagi taﬂ
ihe dato on the relative weighto of the pltuitary

gland ars presented du fiswe 35.

There was increase in the relaetive weipht or the
prbuitory glond of all anluals dosed witi: thlourca. Tue
aninals ia groups II wnd 3111 chowed pronoanced inercase
in the relative velgul of the nituitary. Tne maxinum
increcce wos observed in 2 animels of jwoup II. On
discontinuation oif thiourea there was decrecse in the
relative welsnt of itne pituitary aud the wel_ht o: the

plituitary in these aninelo wao comparable with the weight
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of the pltuitary of the coantrol aniuals.

Sross appearance

The pituitary glands were slightly enlarged in all
the animols treated with thloures.

Hisygopatholozy

Listologlcally there was diffuse byperplasia and
hypertrophy of the basophils and chromophobes in the pars
distelin. Acldophils were proportionately much lesa,
There wes degranulation and wvacuolation of most of the
basophils. The hypertrop.ic bosophils were flattened
epithelial ceils with deeply stoining basophilie granular
cytoplacn ond hyperchrountic centrally pleced nucleus.
The PAS staining rovenled deep purple cytoplasms In 12
aninals more severe dogree of hyperplasia of ihe basopbil
cella and chromophobes charecterised by vacwiutica and
fermation of oyats in fooel areas waa evident (Fige 34).
Nedular hyperplasia of the cbromophobes and baspphils
wag also evident in all the animals in the T2 group.
Vessels ware moderatoly engorged. Animals in all the
groups showed similar histological changes in the pituiw
tary. After discontinuation of treatnent with thiourea{

the bapophlles as well se the chromophobes were less in
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nunber and the acidophils appeared in normal proportions
The aoidopbile were hypertrophle and hyperplastic and bad
dense acidophilic cytopleem, Vacuolaticn in a few baso=
phils was 53111 evidemt in some areas (Figs 35). However,
the histological picture was almost normal in all the
groupe of aninals.

424643, Ihe adrgmel gland
The data on the relawive weisonts of the adrensl gisnd

are presented in figure 36,

Animele in &ll the groups dosed with thioures showed
ai luorecase in the relative welght of the adrenal gland.
The lncrease was morked in groups III and IV. The highest
increase in the relstive weight of the adrenal wes obser'vud
in 71 animals of group IV, Tuere was »light increase in
tha relative weight of the advenal in 12 animels over 1
anloels of groups I ond Il. In snivales efver disconiinue
ation of trestnent with thiourea, the relative weizht of
the adrenal gland was almoet the same e the weight of
adrenal glands in the conirel anicals,

Sroes aprearance

The sdrenal glands weie moderately enlarged in all
the aninals dosed with tolowrea,
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Bigtorathnloosw

Taere was aoderass Jdiffuse hyperplasia and nyper—
trophy 0f tie cello of the zon? fasciculabtme. I Jocal
arean the collo were deploted of fot and in certain otuer
areas thers were many fatbly vacusles ian the cytoplasma and
ceeaauionally there were ccatiered falty cyets in the zonma
foserculate (ig. 37). TYooal areas of hyaline degeneration
and neprosis were evidendt inm the cortico-gedullary junction.
lew acceomory corticsl nodules cLaracterised by groups of
zona fasiculata cells encapsulated by Jfibrous tisoue were
evident. Tas adrenal giands in animals after discontina-
ation of troatuent with tldocuree revecled recducition in
tae wadtu of tlLe zona fascloulate. Thore was no eviacnoe
of eny degencratlve changes. 1I-e capsule a.owed a few
accesoory cortical mounles, Taere was no difference in
the mistolo deal pictwe of adrenal glands of nnigals in

dlfferant groupde.

442.60ds The testin

The data oo the relative woiihto oL tue testis are

Bnown in {igsure 39.

All the aninnlo in groupe I ond II wosed with tuiowrea

phowed decrease in tue relative weicht of the tectise The
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dugrezse (as nore pronouncod in group 11 wien comparey
to grow Ie ihe reduotion in the weiphi o1 the teuils
wag more ia I2 aniools thon in T1 aninulse Afuer dis~
sontinuation 07 treawnent viph thiourea there s increase
in the relative welpht of the tesntis snd it reoachked sluost

tre sLoe werght 2o biat of tae age watched conirol animals,

Srogs o pearancs

-

Tnhe testis of animals in groups I wnd IT wos sacll
in sigze, soft Iln concistaney and was pale in colowr
(Fag. 40 and 41).

Histovatbolo,

Ine seminiferous tubulss wero smell aand were lined
by single leyer of spermatogoninl cells vhen econ ared Lo
the normel tubules. he tubuleg coavalinva only o few
innctive pranary and secoudary spernatovytes (1ige 42).
Speranto _enesis was completely ubsent. Lome ul tae tubules
eoniained degenerated ong desguamaled cells without any
evidence of s-ormp (Tige 43). Hany tubules contained pink
stoined granular notericl, Only a few oi the tubules
conbained sperans and noot of tue tubules werc devoid of

any gporus. There wae noderate degree oy inberativial
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cedean. The luterstitial cells were ocatiered and few
1a nuzber. Thers wae ns evidence of sertoli cells in
most of the tubules., however, & few of them contained
genttersd sertuli celiss Only o few scattered epsraato-
gonial cells close to the hapement membrane were evident
in the testis of animels in prowp II (Fig. 44) when come
pared to group I animals, The testis of animsls in the
I2 group showed sevexre degree of degeneration than in T4
anizsls of group I. After discontinvation of treatment
with thiourea the gpermniogonial cells in the aeminiferapn
tubules were active and the mitotic activity in the cellws
wag gvident, Tae tubules were well formed with organised
layering of spermatooyies and spermatids (Fig. 45). Meny
of the tubules contained spexms. In 12 aninmele sone of
the tubules 2till showed degeneration and desguauation of
epithelial cellse The lining celis of the seminifercua
tubules wers active in group II.

424645, The erididymis
The data on the relabive weights of the epididymis

are ghown in Ligure 39,

There was decrease in the relative welght of the
opididymls in animale dosed with tbhiourea. The reduction
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in the wei Ll of tne epididynmis was worged in Jroup Il.
In 72 anicals of grouy I, the relative weight of the
eprdidymnis wag aligchily low after discontinuaxion of

treautent with thiocwea,

Crogs apnearaice
ihe evidadyous la cnduwaels dosed witih thiowrea was
susller in size (I'ig. 40 ond 41) vhen conpared 4o lhe

conirol anliala.

iigtovatholosy

The tubules vere cmaller in vize and sons of the
tubulos ¢id not contain ony anerme (Iig. 46). Dub wost
of tue tubuies contained sperms bhut were only few in
nwiber, Inere wvng deeilioction of the epatheliel lining
of tue tubules and tie epitielial oelle nad desguasated
in foenl areas, Sone of the tusules contained scattersd
desguamated degenerated cells, ITue lining cells were
lov cuboidal te fluttened epithelial cells sad ke in.er-
sletial sizoue wac predondinant (tige 47). The ausber of
tubules were ieas, <hexre was sligdt iambterstitial vedema,
In rroan II onimols thoce was no evidency of sperme at

alli. On dlacontimetion of triatment with thiourea, the
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epithalial iining of the tubuwles wae found to bs intaect
and the tubules vontoined oparas (Fige. 48), Thore was no
evidence of dogscnerative coanges. liowever, a fow tubules
in I2 anicels containad desguapated epitnelisl cells.
Inere was alight interstitial cedepme. The changes in

§he caput, Corpus sud cauda of the epididymis were similar
(Fig. 49 and 50),

4424646, Tha geninal vesioles
The data on the relative weights of the seminal

vesicle are presented in figure S51.

In aninals in groupe I and II dossd witn thiocurea,
there was qecrease in the relative weighi of tha veminal
vesicles, Ine redustion in the velgnt was marked in 12
anivols of group Il. After discontinuatien of treatuent
with thiourea tue relative weight of the seminal vesicldg
increased and was almost ihe same as that of the seminal
vegiclen of the control enivals,

Gross _sprearance
The seminel vosicles were slightly emeller in sine
in anioals treated with thiocures.
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Histopathology

Ine glaads were very amell and lined by low columnar,
cubolidel ox flattened epithelial cells. The cellm iining
tae glonds were small und inactive., The sesretory acti-
vity was not evident in the lumen of the acint (Flg, 52).
“he oells wera vacuslated and hyelinised (Dige 53)s Soze
of them contained corpera anylaces. In I2 amunals of
group I the piromz was abundant and tbe glanduler uaema!
wad only lese wnen coupsrod to the enimals in I1 group.
In group I animalsg the acini were ansll in sige, The
sominal vesicles in enimale afier discontinustion of thio-
urea revealed active glands lined by tall columnasr epithe—
lial celis. Acini contained szecretory material, Jiroma
wos less. In 12 anluals omly few acini contained secretory
material.

442,6.7« Zhe prostnte zliand

The data in the ralative weighip of the prosinte
gland are presented in fipure Hi.

There was ucrkod reduction in the rolative waight of
the prostate pland in animels doged with thiourca. Ihe
redaction in welght was moxinum in T2 animale in Lhe

group II vhen coapared to the anlmals in grouwp I. Alter
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diseontinuation of treatment with ihiourea the relative
weight of the prostate was slmost the same as the weight
of the prostate gland in the control anioels of both the
groups, However, the proatate gland of T2 amwnals in
group I woighed oniy slightly leas than that of the
contrel animala.

Ggoga angearancs

There was alight reduction in the size of the proatate
in 8]l the aenimale doped vith thiourea.

Histo holo

The cells lining the glunds siowed veouwolation and
the secretory material was only little in the lumen of the
acini, [B3jority of the ascinl were small and showed degen~
arative changes and deayguwamated ocells filled the lunen
(Fige 54). fThere was hyaliniention of the epithelial
lining ecells. There was no evidence of any secretory
sotivity particulerly in animale in the 72 group (Fige 55).
After discontinustion of treatment with thiourea the
prostote histologicaily sbowed well formed acini, lined
by tall colunnar epithelial cells. Host of the acini in
I1 aninals were more well formed amd ths cells were intact
than in I2 anizals,
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4e2e6e5s  Tha ovozy

The data on the rolabive welgnto of the ovury arc

given in figure $6,

Tere was deorense in the relative welght of the
ovaries in aniaale in groups II1I cnd 1V dosed witn thiow
uroca. Joximwn reduction in welipht was oboerved ia i2
aol.als ol group I11 when coupsred to 1 ond 72 anincle
ol group IV, 7The relotive weicht of tie ovaries in
aninals naintained ofter discontinuabtion of treutment
wita tadourea increased and toey weighed aloont the sane

ag tiomt 01 the control sni.mls,

Grosp grpearusnce
he ovaries lu anizals trcated with thiourea were

snall, ple, smooth and anective (Flg. 57 and 581,

Listopathology

i@ ovaries were inactive. {ne gerainal layer was
peorly developed and tho cells were of insctive iow
cukoidal type (.ig. 59). Only a 7ew poattered rcimary
follicles wvere geen 1. thie covrtex., There wers only a few
isolated well developed secondory follicles. Moot of the

folllecles showed degenerstion of iie granuvlosa cells
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(Fig. 60), Mature follicles were relatively few. In
some of the follicires degenerating ovum wes seen, The
stroma vag slightly cedeantuse Inere were uany degener-
ated follicles wivh partis) or complete hyslinisation of
granuloea cells and the ovun in T2 aunimals (Pige 61).
While in T%1 animals the graffion follicles were small iu
gize and contained only little liquor folliculi. Cells
in the thecs externa and interna were fow, Stromal tiasue
conaiating of closely pocked oelongated apindle shansd
cells was abundant (Tig. 62) in T2 animals then in 9
aninals in group IV, In onizals after diascontinvation of
thiourea adwinistration the nistological pieture of
ovaricg revezled active stroma with many developing
folliolsne HMawure fellicies contained ovume In 32 aninals
the ovariss revealed sllgut Zfibroais ond . few mature
follicles,

4.2.6c9¢ The nter

The datza on the relotive welghts of ihe uterus are
given in Ti_ure 63,

All the experimental animals of growp IiI and IV
dosed with thicurea showed norked aecrease in the rela-
tive woizght of the uterus. In experimental animals of
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grovp IV the raduction in weight was pronounced. Ihe
decrease wag greator in I2 snimals than in 21 cnimals.
The relative welght of the uterus in animals after dis-
continuation of treatment witi: thiourca was olmost the
same a8 tne weighi of the uterus inm control snizalgs. JIoe
weight of the ubterus wae higher in T1 animals when
conpared 40 T2 animals on discontinuation of treataent
with toniouren.

Grosa annegrance

The uterus was smoall and resembled infantile uterus
(Fige. 64 ona 65).

Hstopatholony

Jie mascular coat was relabively thin and the mucosal
giande wore few and inactive (Iige 66), The lining epi~
thellal cells did not show active mitosis. The slandw
were waall in sige and were lined with low cuboidal iype
of eipthelium {(ilge 67)s lbore wss no evideucs of &eore~
tory activilye toderate degree of submucosal and inter=
stitial oudema was svident. Iin 12 anlo.ls ihe ohanges were
pevere aad e glends revealed noe sewretory activity in

the fewule kide., Jthe lundes were glid like ond the lining
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cells were flattered epithelicl cells (Jig. 68). Uhere
was 6light luaterstitial oedemm. In aninols cn aiscontie
avatlon oY treatment with talouresn, the aterus sliewed
wall doveloped aotive endsaetvial plands lined by tall
colunnar epithelivn. Theso was evidence of secretoxry
potivity. Jae glands wove active aad dividing cells vere

chseivoile



CHAPTER V

DISCUSSION



BISCUSLION

Survey studies coan the thyroid status in goats employing
protein bound iodine (£BI) as toe parker have established
tue prevalence of Lypothyroid state in goata, Furiher, the
study bas yielded valumble information on the incidence
of reproductive disorders in bypothyroid anipals and nas
helped to focue attention on the role of bypothyroldima in
raproductive disordors, A significant increase in the PBEI
level in preguant enizale wnen compared to normal males and
femnles has been documented. In thic coatext it may be
pointed out that an ineresse in the FBI level bas been
reported in the pregnant laboratory animals (Van Zyl, 1957 bhdls
and Schindler, 1970), wonen (Singh and Morton, 1956, Stofter
et ale 1957) and cows (Vzaimomuyaz, 1973)e This increase
in the concentration of PBl duwring pregnancy has been
attributed to the increased metabolie demande It is rele-
vant to point out thot Gelton (1368) obmerved incressed
thyroid aeotivity ss evidenced by the rate ol uptake of
lodine in pregnant rats, Significeantly low level of PEI was
recorded in goate with reproduvotive dieorders. Animals
with postpartun ancestrum had the lowest level of PBI. Simie
lar obeervaticn has bagn reported in buffaloes (dncble and
Gupta, 1980), In repeat breeders and in enimsls with =
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kiastory of delayed puberty ales the level of PRI was low,
Similar low PBI voluem hiave besn reported in ropeat ireedsr
cows (Lewis sud Ealton, 1953}, in infertile suman patients
(Sorne and Znibult, 1961) and in infertile cuitle (Alleroft
et al. 1954; Veaimosuyaz, 1573)e 4 perumal of the literas
ture did not reveal any vepcrt on this aspsct In goate and
tiis appsars to be the first report, The results of the
present study bzve indioated s subnoxrmal thyroid funcvlon

in animals with reproductive diszorders and these observations
have coavinocingly established the rslationship between hypo=
thyroddism and reproductive disorders, Ihis would sub=
gtantiate the experimental studies undertaken to ascess thf
effeot of hypothyroidiam on reproductive org.ns ia this
investigation. Immed on tnis cbeervation it cvand be supgested
that serun Bl level of goata particularly with reproductive
disorders anhould ve eotimated and icdine supplementation or
thyroxine tuerapy should be inetituted Lf the level of FBI
is found low, a8 a itrectment nesswre, in reproductive dis=
orders, Thie is a finding that should be a,plied in the
field and adeguate data shoald be gathered to elucliate the
effect of such a line of sherapsutic approach 4n the traatuent

of subefartility and infertility cases,

Bxperimentally bypothyroidiem was induced in goats
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employing low dosea of tuicurea to study the effsots of
aypotayroidien on reproducilve orgung, Laers are no
reports on experimensai tiypetlyroidisa in goats excert
that of Ureesumarnn (1970). He eaployed thiourea at the
rote of 100, 150, 200 end 250 mp/kg vody wel.nt and did
2ot underiake detailed imvestigation on the changos in

the reproductive aystems In the pressnt eitudy thdcurea
was dninistered et the rate of 50 mg/kg and 100 wp/ig
body welight to induse hypothyroidism and to study ito
effects on reprcduntion, dIne study kes yielded volunble
information on the manner in wnich the growth and Xepro=
duction are a¥fected in goals by hypotbyroldlan. Thiourea
end related eompounds hove been used to induce sxperimental
hypotiyroidisun in different species of snimals. lIn this
gtudy it hae been poesible to induse uypothyroidise of
varying degree experimentally oy fesding thlourea to goota'
at low dose levaels. Tao observations made during the
coursa of this invectigation bave clesrly shown that thio-
ures oould be used as an exporimental goilcogen in goats
to induce & model of hypothyroid oiase even at very low
doss levels withoui ony side effectss Cliniecslly, ouperi-
mentally induced hypoligroid stute was characteriassd by
Géisturbance in gvowib und health, There wes stunted growth‘
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and weight los@ in all the groups of apimals dosed with |
thiourca, Ibis abaarva%inﬁ‘elearly points @ut‘tha% |
noruslly funotioning thyroid is essentiel for normal

p&yg;mlogieal grovth and development to take place in
goatss Similar oboervations were nade in goate by j
Sreekumaran (1976). However, Lombardi gt al. (1962) aid
net obeeyve any ualeter&ous offeot on the growth in daga
doged with thiourea, Thic wae attributed to the fook tmiz
metabolic pzaceéas& ih the dog are ieas ﬁgpenﬁehﬁ on thn%

1
|

thyroid hormone,. |

Suboutaneous aa&ema af varying dagrae wag observed ip
‘a1l the aninale ﬁc&eﬂ with thiouress: OUnly & fewerpartsl
have appeared ﬁaaeribing such myxoedenatous changes in i
goate in ﬁygathyroiﬁiﬂm althouzh thia is conmon ohange zn
hyyothgreid state in man. Sreekumaran (1976) eleo ahserveﬁ
aimilar changes in hypcthyr@id kids, Clinically the caat
of the aﬂimala was rough and matied evea al the Jose level
ef 50 mgjxg body weiphte The spildermsl layer wes Gﬂnﬁiﬁ?
 ared so an importast target oxgan to the agtion of ﬁhyxaxina
(Freadberg, 1971) and thorefore significent paahelagiaal'

ah&nges could be expected in the skin. |

Tue poor condition and gelatintsation of body fat
: I
cbeerved in exporimental goats would again highlight the
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deleteriouvs efiectn of hypothyroldiem, Slailor finding
has been repsrted in gldo by Sreelumaron (1976). This

ikt bave been due to the reduced feed consumpiion and
faed coaversion in the abeence of thyvozine, &Sugosll

(1943) indioasted thob _out energy demends were met fryom
preformed lipid inm hypolhyrcid rats. Therefore, gelati-
nisaticn of body rel obzerved in hypothyrodid .cats might
bve due to utillsation of fat for vitul functions of the

vody and energy reguirements of whe snimale

It 1s noie worthy that all goets showed dilatation
and hypertrophy of the left ventricle and showed woderate
degree 0f hydropericardium. Similar fincings bave wveen
reporved in nunan beinpa in nyxoedema (Zondek, 1918).
Pericardial effusion presumbly resulting from Lne increased
eaoillery permesbility might asve causes aydropericurdium,
Cardiae bypertrophy amd dilatation co.ldé be considered as
pathologlical changes vesalting from the #fiprt on the part
of the heart to compenvete the function in ihe luce of
reduced cardiac out-ut and decreased velocity of blood
flow in hypotiuyroldism,

A faw of the ondmals besides being lethargic, weak
and deyressed showed 2 tendency to hold the head down as

reported by Sressumaran (1976). He atiributed cerebral



89

oedema as the cause for these clinicel menifestation. Ihe
disappearance of syoptoms and laslons in animals afier
discontinuation of treatment with thiouree indicated the
establiohnent of normal metabolic proocess in thess animals
in the presence of thyroxine synihesis and clarified that
the changes are tronsisni and reveraible if the ceausative

factors are elininated.

fae regrodaciive benavicur of hypothyrold goats wvas
ssudied in detail, iypothyroldism caused decreagsed liblde
in malee, Inis is in agreement with the reporta in bulls
Ly biguett(1952) and Jovanoic et al. (1953). Ibe loss of
libido can ounly be g olinical manifestaiion of lowwred
testontercne produnidon in hypothyroidiem. The Listological
demonstration of gparse distribution of incerstitial cellwe
in the testis of hyjothyroid goate would suppgort this
conelusion. Jbe obsurvation of Kumaran and Twner (1249)
thet there is reduced oubput of IC3H in hypothyroidism

would also support this explsnution.

Manifestation of oewtrum woe week in does. Ine fallure
of uorcal function of the thyroid-pltuitary snd ovarian axis
in bypothyroidism might be vewponsivle for this, In this
context it may be pointed oub tnat Drownstsnd and Fouler
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(1959) reported low ovuletion in scws f£8d thiouraeil.
Izds is an observotion in support of tle present finding.
Wgak oestrum hes also besn reportsd in hypotiyroid cows by
Splelman et al. (1946) ond Calderbank (1963). IThe appear
ance of normal oestrum in snimals on discontinuation of
treatnent with thioures clearly establishad this necessity
for a normel funotioning tuyrcid for clear wanifestation
of symptoms of oesirwus, This observation has clinloal
significuncs bevauge in praoctice gilent heast is an import-
ant problem in livestocke Hypothyrold state might ve
reaponsible for such weak cestrum and lodine supplement~
ation might help in indueing well defined symptoms of heatl
and to deteot Leat.

It is oignificant to observe that animals in aimost
all experimesntal groups recorded gain in body weight during
the first fortnight, This wo.ld suggest that there has
baeen some anabolic efiect at lcowor dose level causing gain
in weipght. The slow onset of hypothyroldism lowers the MR
and causes the redjuctlon in catabolism of protelas and
utilization of ensrgy for body funoticns and this would
normaily lead to o transient poeitive anabolic effect caus-
ing gain in welght. Thus 1t would appear that in low doses
thiourea has transient bensficlal effeot in increasing body



welght wihien given for shorter periodss It is relevant to
nention hore that im pige thipurea in low doses has besen
used for fatiening (Fearson, et al. 1966), The obaserva-
tion made in this siudy, therefore, indiccutes that in
goats also low doses of thiourea could be of use in fatten-
ing poata intended for slaughter. During tie subseguent
fortnizhts stunted growih ocharacterised by reducticn in
welght gain and sizture vas a constant feature in all goats
doged with thiourea. Continuwous supprescion of thyroxine
production would naturally csuse lowered BMR, cell ¢xowth
and consequent welght loss. It is relevant to mention hare
that goitrogens h-ve been found to retard growth in sheep
(Iascelles and Setchell, 1959) and poultry (Singh et gl.
1568). Retardation of grouth in hypothyroidism has been
attributed to defective synthepis of new proteine by
Metzgear and Freinkel (1971)., Kimberg (1971) has reported
diminution of absorption of autrients ia human beings in
the abasence of thyroxine. Unere was reduction in feed
intoke of sniumls dosed with thiourea and this might asgain
te a cause for retardation of growth. Similer observation
bag been reported inm pige dosed wit. thiourea (Pearson st sl.
1966), Stunting in growth in experimental hypothyroidism
has been reported in lambs {(Marston and Peiree, 1932), in
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zate (Green @b al. 1974) wuad in goste (Sreelumarun, 1976).
b way be poanted out tunt wuere pos veen a Conocistant
igcrease an welsht godan wad rowbth of amunls after dise
contituation of tWwonmens with talouzrea. Ihe blocking
arfect of aypoiliyruldisn on growlh rate pus been clarified
by twas otservation, LLis wodla ouv est t.at there has
been gyntaesis of tayroxine following discomsimuition of
treotaent ity tilourea and tne elfect of inicurea was

trangient and revergi.lee

The gerun protein boand iodine lovel, in anicols dosed
vith thlourea wos significantly leow. IThis cbaervation is
in close apreement with tue resulis of exporimental hypo=
thyroloigm in sheep (Lsccelles and betouell, 1959}, in
ball (levis, 1955) and in lkids (Sreesumsran, 1976). From
tue obpervatlons made during the course of tius investle
sation 1t le rocesonoble to conclude that the P8I level
e0.1d bve used as a reiiable morker to soreen thie ezistence
of sypotayroid gtute iu eoats., The data will truly rezleot
tne de_yee of hypothyroid state io the enimal, L iourea
inhibits the orgomificatios of jodide and icdination cewsing
requced asyntnesis and releuns of thyroid cormone (thyroxine)
from the glund (Coiderbsns, 1963), .eduction in the PUI

level was very much pronotnced an tne nipgh Jdoge level grow.
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sugrecting that thicuren adminisiored atv the higher dosge
hns mparkefly suppressed lodination in the thyroid gland
nnd caused pronounced deficiency of thyroxine. A sigule
ficant observation, worth noting is that kide and females
in all the grouns showsd lower values than the males.
Tnis ig 2n observation wnich would support the view that
kids and femnles are more prone to develop bypoutnyrolidisam
and are more supceptible to the actloa of the antithjyroid
druga (Underwood, 19713 ‘reekumaran, 1976)s Lnere was
inorecse in the PAI level after discontinuation of admini~
atration of thicarcva. This wuld suggest that thiourea
is an offective antithyroid drug ond it blocks the bio=
synthesia and release of thyroid hormone, Ihe blooxing
elfect was idenitified to be reversibla since on disconti-
nuing the administration of thiourea the PBI level ocane
back to ths norual,

frere was incrcese in the total serum protein level
in aninals dosed with thioureca. Similar increcscs in the
peruu proteia level was reported in hypothyroidisn iz hunan
beings (Lamderg ani Srasbeck, 195%). An increuce in tae
serum globulin level wag reported in thyroideotomised
Merinoe rams (Belonje, 1967) and in experimental hypothyrolid=
ism in culcken and poats (Mangia et el. 1975; Sreexwuaran,
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1976)s Crispell and tilseon (1964) documented reduction

in both anabolism and eateboliss of protein in hypo-
thyroldias in man and they observed that catavolism was
wore reduced than anabolisum of protedn in hypothyroidisa.
Thio may be pointed out as mu explanation for the increased
protein level in hypothyroidism, Besides this, the defeot-
ive utllisation of nutrients in the absence of thyroxine
cauges acoumulation of protein (Hangia et al. 1975)e &
deorecss in the gorum protein level o normal values after
discontinuation of treatment with thiourea is indicative of
syathesis of thyroxine in the thyroid gland. In cvhe presence
el adeguate quantity of thyroxine there is perforce a higner
netabolic rate and this will undoubtedly couse aceeleration
of engyme turnover with a resultant ifacrease in the demand
for coeuzymes and proteins es well as an ineresse in the
break down of thess essentlal materials, The etimulating
effect of thyroprotein on the metabolism uas been convine=

ingly established by McCartney ond Shaffaer (1550).

Hypercholestaraenin vas a caaracteristic finding in
aninals dosed witn thiourca and could be oconsidered as an
laportant biockemicul perancter in Lysetbyreidisms Increase
in the scrum cholestercl level uzg been reported in experi-

mentel bynothyroidiem in sheep (Iascelies and Setouell, 1959;



105
Belonje, 1976) in calcasa {(Bangla gt ale 13750 wud in
Fonbp (wroskooniun, 1976). Do proment fiandlag, toeca~
fars, is iu agrecment .Jleo 8¢ owservaiiode ol garlier
workerg., Iue inereoss ia the swrun gnolesuerol lovel
his besn consideved 4o o opecific coatke in lipid geta~
volism by Pelers und Mon {1,500 40 husy yeceyowd.
Fieurner ud Myams (1958} iudloated e althougn in hypo—
thyread rats the nepatic synthesis and ralecse of ovole~
pterol fron acetate was pebnormel but the paripherel
braax down and pilisry erxovetion is lowsered £till mose
and tals toey aserased os the reagon for lacrease in the
seran cholestercl devel, It i resgonable to ascues

tuat the sone mecoanisn wrovails in goals alace.

The vtleoking eoffeet oxr thiourse on iliproxine synuaesis
was elininoted on disnontinuntion of itreetwsnt viith thivurea
ond this wes soon follcwed by decrenmce ju tne serw cholest-
erol ievel., Thisg ousevvation elncidntes the stimulsiory
piffset of tuyrozine on degredation of lipide, JMncuraing 0
fanglo et al. (1975) netsbolic reeotiony of lipide azve sti-
mulased by whyroid nsrmones. From tay sbaervatio s wads
aacring Whe cowrse of thuo favesiigatica 3% dev roasenabls o
canclude tngt tue lovel of choleaterol in conjuneticn with

T2 level counid o Lsed as yvelicble test to gcreea the
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existance of hypothyroid state inm goutn. In practice
these disguostie puramebers can ve effectively exploited

to oareen goute te devect hypotuyroid state.

Ihere was decresse in the total eryiixocyto count,
asnaglonin level and pecked eell volume in all the experi-
montal animala, ike blood plotw's rovealed nmieracytic
hypoouromic amasmia, Ihie ie in accordance withk the find=
ings of breesumarcn (1976) and indicates tast thyroxine
deficiency would isod to angemic state, Rividn {(1971)
obgervea that tue m08t significant efiect of hypothyroidism
in man is recuction of intestinal absorption of Vitamin Bype
sowfar this will be applicable to runinante has o be clari=
fied by further detoiled iavestigstions. It 1o relevant to
mention here that Adenson «ud Iineh (1966) have demonote
rated decreagsed productica of erythropoistin in hypothyrodd-
isme. On dimcontinustion oz thioarcm there wae improvenent
in ibe heenopren volues ond almost reached the pgormel level,
Ihis con be attributed to the shimulatory influence of

thyroxine on haeuspoiecis.

& sijoa¥icant gecroace in the guanbity ond quality of
senoh Lla eapuramentally anducaed nypothgzold swase an goate
ig a vlgnilicent csservation and is a dirsct evidence to

eatablien the eifescio of Lypotbyroidisn on tite ropreductive



107

perforuance ia goatm. Decrease in the ejaoulate volune,
apern coucentration, motility and an increase 1n the
incidence of shnormsl spernstoges were the lmportant
adverse offects obgerved in the semen in hypotbyrold
gtate, Similar deterioration in semen quality hizs been
reported in iodine deficient bulls (Liguneth 1952) and in
hypotayredd bulls (Swancon and Fostman, 1953), There wae
significant petholegical changes in the aocessory sexual
glands of hypothyroid soevs on histologleal examination
ard these otructural abnormalities weald naturally lead
to impoired secretory activity. %he decrenos in the

e jaoculate volune, aould therefore, be explained ae an
effeat of impalred secratory setivity of the accessory
sexual glands in hypothyroid astate. BSignificant reduction
in spsrm cencentration, motility and vwiability are ine
apnifestations of 4the derangement in the testicular funct~
ion and the presence of hewd abnormalities im apexns is
an indioation of disturved sporcatogencsis, According to
Rolligon 1351) and Hobezrts (1571) increcsed numbar of free
loorme hisads and o bBigh incldence of niddle plece and tail
abnornclities ave suggestions of testiowlar degeneration
and epldidymial dyafunction. The high ineidonce of speras
wita proximal protopissmie dropleta acoording to Hoberta
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{1971) is definitely an imdication of failurs of maturation
of apsruatozoa. The histopatoological examination of the
tesids and accegsory sexual organs have revealed significent
pathiological chonges and these changes would sccount for
the ciinical abmoroailties, IThe evaloation of senen chara-
cieristiocs of hypothyroid goate ham clesrly indicated that
the tostins, epididynie and secessory sexual orguns are
adversely afiectad in the aboence of adequate quantity of
tuyrozine. There wos significant improveuent in tha quality
and quantity of the sagen in hypothyreid anizale after dle~
convinuatioa of trootment with thloures. This observation
ia in clooe agresment with the results reported in iodine
deficient rams and in rame following iodine suppleweatation
(baicoianuos 8% Bl. 1963; Mahliievw, 1966). It i relevant
1o point our that thyroxine supplementation has been shown
to improve tie gemen yunlity in bulls (Magmood, 1552).

The results cbtained during the present investigaeiion,
therefore, drawas attention to the fact tuat hypothyroldiem
could be an impartant factor assocluted with poor quallty of
gemen, Iurther the reversibility of the demmglng eifects

clarifies the scope for lnatituting corrective measures,

It is gertinent o point out that the changes observed

in the semen were significant and oould adversely effect
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the reproductive efficiency of tne animals. The sub-
fertility and infertility cobmerved in goats in matural
aituations nigat also be 4ue to hypothyroid otate
iaduced by absolute iodine deficiency or due to intske
0i goitrogenv. Il is an observation which has sisnie
Zicent practiesel avplicaiion ond showld he thought of
vhen ocbnlking out progr.mes to coutrol infertility ia

live.took.

Tnere wae olznificant incresse in the relative
vwelght of the thyrold glond in all the goats dosed with
thaourea, The increcse was more prouwounced in goals
fed lover dose of thiowea. This is an evidonce to shoy
that thore has besn reactive hyperplagtic respouse in the
thyrold under the influence of thiourea, Ihe incresse
in the weight of the tayroid ig s manifestation of a
compensatory hyperplastic reepouse medieted througa the
pliuvitary under the influence of low thyrozine level. It
would appear that the gtimulatory effect wns mors effecth=-
dive wnen the thyroxine level wes not very low, It ia
slgnificant to observe that there was correlation between
the aces doee and degree of enlargement. Ihers was
pronounced enlsrgenent of the thyroid cland in kids tban
in aduvlts demonssrating that arowing animsls are more
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thyroxine depsadent thon adulte, JSinilarly sympboos

of hy,otnyroldisn were moie sevore ln .ide woen the

same Jope was aduinlstered to kids and adalte. laese

are facts which would support the coaclusion thet ithe
effect of tnlourca is dose and age depcruent. o doubt
irrespective of other fostors tLeie hLas been coupens.tory
kyperplastio t:yroid response rwedicted efficlently tnroucu:
pituitary., rowover, functionally it wes not fownd 1o be
coupensated aince tlhe FDI values in the thiourea dosed
roats were mush lower wien compared to euthyrold animais.
Al toougn toere wvas ocimmificant lacrcave in the weight of
the gland in sxperimentsl cniunsls, the enlargenent was
not appreciable oa palpatlon durang uhe clinical exania~
ation. Tuils coboorvation is pertlaent aud has to ve
giresaad oince this points to the faet tuod susclinical
nypotoyroidisn can ezist an wnivels without gross evidence
of thyroid enlargoment. [nerefore, paipable tuyrold
enlargessnt, oconudd ve token as & oxiterion for diagnosing
sabclinical hypothyroid state in onimala. However,
thyrold cnlargement Las been reported in experimental
Lypothroliion in differeat species of animals (Keunedy,
1942; Jones gt al. 195463 Uarsness gt al. 1954; Goldberg
et ole 1957; ILaocelles and cetohell, 19539; ILazo-wasen,
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1960; Syeskunaren, 1976) end in spountansous bypothyroi~
dien in sheep and goats (Southoott, 1945; ILall, 19523
Dutt and Kehay, 1959), Enlargement may be a feature
when the conditioa is long stonding. There was redus~
tion in the wedight of ths thyroid glond after disoonti=
nuntion of treatment with thiouwrea. This obeervation
shows that increacs in the level of thyroxine following
discontinuation of thiowres administration has prevente(
the pltuitary from relessing %9H and stimulation of
thyrodds

Resotive hyperpissia was the characteristic uisto-
logioal ploture obzerved in the thyroid gland., In hypoe
thyrold stote this io an enpsoied patihological change.
This is a direct histologiccl evidence wbich shows that
pltultary medlated conmpensatory hyperpiaeia has taken
place. Thyroid byperplasis has been reported in spon-
taneous hypothyroddise in cheep (Growth, 1062; ‘allmch,
1965; Qeorge at al. 1966) in goate (Tall, 1952; Dutt
and Kehan, 1559¢ Hoy @ ale 1964) and in experimental
bypotuyroidisnm in loboratory aniusls (Jones, 1946;
D'ingelo ek ol. 195 Durdach et al, 1954; Goldverg gt al.
1957) and an goate (Sreekumaran, 1976)s Ihe hyperplastie

reapoise was more severe in femoles than in males. Inie
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is another evidence which would support the conclusion
that females are more seinsitive to hypothyrolidiem than
males. The most important Listolozical observaiion was
the complets abseuce of colleid in most of the follicles
of the thyroid. It was aifficult to identify the tissue
as thyroid on hiestological exemination. This would
suggest tnat, altbough there was stimulation by I8H and
nyperplasia of thyrold epithellum, thers was no synthesis
of thyroglobulin due %o the non-availability of lodine in
the presence of thiource. IThis would support the obser~
vation thmt thiourea has effeciively blocked the thyro=-
globulin production and .ss lowvered the FEI level, Formas-
tion of new small foliloles without baving colloid indi-
cates thot T8H etimulation wes very severe and blocking
of iodide uptake and incorporation of iodine were effective.
Digtended follicles lined with euboidal to low coluanar
epituelianl cells were the charactsrisiic histological
plcture of the thyroid glaend ia animale after discoutl-
nuation of thicurea asdministrstion. IThis is en evidence
to conclude that synthesis of thyroglobulin has resuned
wvhen the blocking factor was removed and iodine was
available,

Thera was ingroase in the relative weignt of the
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pituitary glaad ian all the anlmcls dosed with itualourea
irregpective of the dosags. Similor observatilons hinve
been reported an experimental hypotayroidisn in luboratory
sninales (Kenuedy cnd Purvea, 1841; OUrieshbach gt al. 1941
Goldberg e apl. 1957; laso-wasen, 1960), in goote
{breakunaran, 1976) and in srontanecwus byvcthyroialisu

in .oats (Lall, 1652). The lncresse iu the Tclative
weight of the pituitary was much more in anila given
highor doue of thioures, The thlouria Interferes with
organic binding of iodine and conseyuent deficliency of
tuyroxine shlouniates the basonhil cells to prowuge ore
. The stiawlotion leads to hyperplasia cnd nypertrophy
of the bapophil cells to .neet the inereased dsmand for
Tolle This hyperplostic respouce is refliocted in tue
increase in toe weiglht of the pituitary. l:ere was decre~
age in the rolative weight of the pltuitury ia animale
ofter discontinustiou of thiourea adninistr.tion, This ie
an antieipoved chenge since feed back irbilitioa of pitui-
tary is bound to hampper when the tayroxins level reaches

the mormael lovel.
In the pitaitary lons bthere was hygerirophy and

Lyporplugia of tao basopbils. Dasophil cell byp.wplasia

is on evidence o sunport the concluasion thwt tnyroid
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a0tivity was diminished by the adninlstration of thio~
ures to goats because bosophil hyperplaeim 18 a physio=
logleal reapcnse to stinulate ithe thyreid in the absence
of adequate quentiiies of ithyrozine in the blood. With
inoreasolng thyroid dysfunction in the geats the initial,
hypertro.hy of the basophil cells assoclaoted with siorage
of gronules vae foilowed by thg loss of granuies in many
of the caells and finally ocomplete depronwation ang vacyo=
lation of the bmesphil eolls, These vacuolated basophils
have been desoribed in rate as "fiyreideotomy cells"
(Zeckwer et al., 1935). %he eytoplesmie vaouclaticnm
socording to them rxepresents an exhauvsticy stage in the
rsactive byperglosiic procees. <These changss have besn
desoribed in experimenisl hypothyroidisn in doge (ILippinsott
et al. 1957), in xats (Coldberg and Chaikeff, 3951) and in
goats (Sreskusaran, 1976). The hypertroyhy of basophil
cella hrop uloe bsen roported fa spontanecus iy polhyroidism
in geats snd sheop (Iall, 1952; Dutt and Vesudeva, 1963),

Ihe acidophils showed degranulation and degensration.
This might be due to the feed back inhibition of the
acldopuils regulting from ineffiolent utilisation of growth
hormone nroduced by the pliuvitary in the absence of
thyroxine, Similar histological ochonges were decoribed
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in the pltuitery scidophil eelie ia hypothyroidicm,
induced by thyroidectomy and golirogens in laboratoxry
animels (Zeokwer et al., 19353 Goldberg et al. 1957
Contopoulos &t sl. 1958) and in goato (Sreekusnaran, 1976).

There was significant increace in the relative
welght of the adrenasl) glands in animals treated with
thicurea. 7This observation is in coatrast to the reports
of atrophy of sdrenal glands in laboratory anicals dosed
with thiouracil undé allied compounds by Imumann and
Marine (1945), Zarvow and Money (1949) angé HoCarthy st ai.
(1959). however, the present observation ie in agresuent
with the findiange of Durlach et al. €1954) who have
reporied an increase in adrenal weight in guinea-pigs
dosed with propylibiouracile. Similar observations have
been reported in sxperimental tayroideotomy in leaboratory
aniesie (Gley, 1923) wnd in goats (Sreekumaran, 1376).
The anfmals with induged bypothyroid siate was under the
influence of ntreass and this streass might have been
responaible for tue enlargecent of the adrenal glands.
Hicroscople changes like depletion of fail, focal areas
of hac¢morrhags, degeneration and necrosis of gona faaci-
oulata ceen in ithe adrenal glonds of goats desed with

tuiourea are all histological features desorlbed by
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Symingtosn (1949) in otress resotion in the adreual ginnd,
ine relatively more increase in the adrenal weight in
fenales would suzpest that the siress reaotion is more
pevere in fewales than in roles, Tue resuction in the
rolotive texght of bt.e adreonal rlends in goats afier dia-
continuation of thisurea gugpests that the aninals were
relicved of siress resypouse when tnyronine gyathesis was

nocmalised.

There wae oignificont decrease 1n toe rolative wveigit
of the tewtis cnd epididynio in oll the jomte dosed with
thioures, an observasiou which uas nod veen previcusly
reported and hos o divoeet bearing on tho reproduotive
perforanes of poots. ihe Gecrsace in wne weislit wes mete
pronounced in Lido apd adulds clven hijuer coce of thio-
wren, Altkough no reports have appeured deseribing the
enonges i the epididynis ol goats iun ayputhyreidism,
pimilar observotions were made by Jel wo ey al. (1473)
in tLyrodeotemndned roatm. On the contrary Frasad and
Singh (1971) and Gherma and Jingh (1975) recorded lnoreane
in the woight of the teotis in chicks dosed with thioures.
Lowevery the present fiadings are in apreemcnt with the
obeervauion of feozely eb ole €1979) in quails. shey

observed low lovel of testosterone in hypothyroid atate
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in queile and postulated thot this would cause {ailuve
¢f synerglcsn between thyronise and ltestositerone and thie
they sttributed as the reccon for reduced prowih and
developoent of teotla in oy othyroidiom. Inere was
incroace in tae rolative welgnt of the testls in hypo-
thyreld animale ofter discontisuation of ndministration
of thicuwrea. Tois is an observation whioh woald suppord
the conclusioa that tayroxine is essentinl for the norwal

grovth and development of the ronade.

hacvologionlly the tentis reveuled ouly a fow opermae
togonial cells and soattered spermatocytes in the senint-
farous tubules and thore was no evidence of mitotic ooti~
vity in the spermatogonial layer., Uoupled with this arrcet-
od 0Cuwavity thers was degeaorative cncngez. Ine hisjo=
Joproal changes world weereiore suggest a basle deiect in
speraatogenesis and maturation of epperas. The cenind-
fersue tuowles were small in size and the sertoll cells
vere sparse and interestitinl cells wece only few and
gontiered, The.s owservitions provides histologlesl
evidencs to conclode thot all the cellular compon.ntc of
the toatis are alrected in hy othyrold state. eoiailar
chouges nave bech reported in experimenzal nypotuyroidism

induced by thiouracil in rape and raviits (Hagwood, 1951).
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According to Gorbtman cnd Bern (1974) thyroxine hea a
prining effect on the action of hormones on ¢ells and
they indicated that in the mbsence of thyroxine, the
gonadotrophic hormones of the pituitery will mot function
effsotively and thie may lesd to degenerative changes in
the teatioular tiscus., Erocks st al, (1964) obmerved
reduction in gonadal and gonadoiropric hosoones in
thyroidectomised ewes, Denides this the lowered protein
synthesio and bosal metabolis rate in hypothyroldies amay
alao contribuie to the development of degenerative changes
in the gonads. In this context it ia pertinent Yo point
out that no reports hove appeared desceribing the changes
in gonnde of both young and adult goate in experiacenial
bypotbyroidisn of gub-clinical nature end thio would de
the first report on this eapects These obeervations ars
of utmost importanoe, Although elinical aymptons may not
be proncunced in hypothyroid state of low degree there
conld be significant degenerntive changes in the testie
and tkls basic defect can cause subfertility in goats.

On disoontinuation of administration of thiourea
there waa evidence of organisation of spermatocytes and
spernatids in the geminiferous tubules and actively
dividing speruatogonial cells, Tnerefore, the changes in
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the aale sex organs wers slso Lransisnt and reversikle

ag in the camge of clher organs and the regsnerative
changes were cloost complete. This is an fmportant obser-
vatisn which would clarify the scope for therapy in repro=
ductive discrders ssecoliated with hypotbhyroidism.

dhere wad signizicant reduction in the ralative
welght of the accesscry sexual glundsy the seninel vesicles
and the prosiats gland in animals dosed with thlouwrea.
Tais obseryution hzs clearly demonetreted the adverse
effect of hypoihyroldism on the structure and funotion of
thie acceasory sexual organe. Ine reduction in the welght
of the glands wag sasocicted with degenerative changes in
the gland. The chauges okserved could be caused by the
failure of thyroid, pituitary and gonadel azis, It le
relavant to wention here that low levels of FiH, LH and
testosterone were reportsd in thyroidectomised hypothyroid
rats by Del Ric et gl (1979). Further, on dimcontinuation
of thioures the secemsory glands ohowed secretory activity

egnd the lining cells were norwal confiraing this surnise.

There wag sign:ifivaut decrease in the reluiive weight
of the ovaries in all ihe sulmale dosed with thicurea., In
ocontrast Frasad and Singh (1971) reported an incrsecse in
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tne weirht of the ovary in experimentally induned hypo=
thyroidisa in ci:icksn., Ihe increase la the welgnt vwaa
attributed by them to the presence of large number of
growing follicles under the inlluence of low dose of
prapylthiouracil. Gowever, no sush reports are avcilable
ceuoribing toe ovarian changes in hyyotbyroidisn in goatls.
ihg ovaries la Lygothyzold goats contzaned caly & few

sc. ttered developia, srictey b0 seceadary follicles dn
3¢ arast o lergs nanber of folidcles seen in hypoikyroid
ehdchen,  Mhoenee of aeturs follicles 2and ccrpora lutea
woLld Buzceet tuat tac gverien tars luactive ond tinds
iaeativity can be reagonably assured 1o Laove been caused
by th? inad.guzte sgutiosie of thyroxdne in the rresence oY
whiourer. ihc faddupre of di,rvexine gyatheois ana conse=
qaent fallure of bes pliwdtory ovari o axis miskt hove

Lol W00r £10: LB ong devel.iment ox the ovaries. In

o

tbis comtext it mw, te poin.ed ouh that Yeng gb gl. (1980)
L.ws regported low L8 nd il levels in nypotoyroidisao
iaauced by propgittiowracil iz rals. {a &i.comiinuaticn
of jbiocuren thers was ei-aificont increoee in tue weight
of tla ovaries and tuis was acsocizted wiiu normal deve-
lopaent of folliclen and Lormation of eorpors luten unger

the influcage of Jonadovrophle -né gonzdal Lornene in the
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presence of porual thyroxine syntheesis. Similaer ovarian
regansrative activity Los eeen reporied in anoesirun
asncolated vith iodine deficisncy la cows after iloldine
suppledentetion by "wvalexii gi al. (1970). lhe reversi-
pality of ovarian dsgemerutive clanges indlcates that reypro-~
ductive divcrders assoclated witu hypotoyroldisn can ce
gorreaved, Inis fiding btag preat signiiiconoe beocawse

b reurodactive dicerdsrs asssoiated with oyvothyroidisn
L2 dotected and & pystecmtic me,awonoir for control ia drowa
wp in ke country econonic loss Jus to subfertility and

infertiiity coused by hypothyroidism con be comtrolied.

A pleuificant rewwtion LR the rllative vealt of
the wtarus in cll toe awi.al. doced widl, thicarea waas
euoy. er inpirsomt iaci.g. il 16 an cbpervition eiuddar
to toat regoricd In oypot.yrold rote by <iraland gt ale
{1901)e  Tne puocuwlay iayer ueos rolotively thin oud Lo
nues..al gio.ndo were Jew and ianctive and reve led no
weoretory activiiy. olhese ore cdenr iandicotiore of
arvested growin ond cevelo-awnt of the ulerus in the
sheooucs of adequate quanbily of tuyroxine. Theae findings
are sinlicr to thet reroried by treshumaran (1976) in
aypottyredd kids., Tne 1iidns cells of tue glonds did nod

ci.ow ootive mitoats ~o observed by Flridlend (1961) in
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the uterwe of hyrotoyroid rats. The redwctioa ia weisht
aceording to them was dus to tae poor grouth response of
tho ticeue onused by lowersd IUA synthesls and 20w aitotic
index in hyrothyreid anianlea, There wns increcse in the
relative weight of the uterus after discontinuation of
treatnens with tniowroca. Bisgtclogically the wooriue
glonds wers ootive and chowed nitotie figuires. Ihin can
pe abtribue.ed 10 the effeci of onaet of thyrozine oynthesis
ana its gynergesiom wlih pitultary and .onadasl horaones.
Wone @% 22. (1960) obaserved an inorcase in she pliudtoary
concentywtion of ¥84 ond IH in hyroehyrold rats following
teaatoent wilhk thyroxine, The somae mecnenism will operate
in gosls whaa the awdnigtrniion of thiourea is disconti~

PN Ti

Signilic.as puibologlioal chansen were coboerved in the
roprouatbive org.ns of bvoth cnles and fexalew ir hypo-
thyrold siave and chese obacyutions have cotegorically
epvablished one rolo of hypothyroidiam in reproduntive
digorders. i%t wasg olso opiaslishaed that youkg aninals
are more susceptible t¢ the sifacts of hysotayroidism ithan
adalta. 3o the resulte of thio investimiion 14 can be
conclwded taai ia the geal populoticn sub~elinicul hypo-

Sryenid glate is exirting ong this is bound to camwe
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infertility proklem in both mules <nd feanlem. Toe
inportance of hypothyroidiom ia sublertility and fajer-
t1lity 1.4 goats was besa establisbed and the reversi-
bility of tue conditior uas been conviacingly proved
by this inveetigation. Thls is ar iagortant consri-
bution 4nd thas will greatly help in shalking out pro=
gromme Lo ldentify and institute therapsutic snd
prophylactic ue.sures for couwtrolling infertility in

livestoeize
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SUMMARY

Eaployny the proveln ooand lodine lovel in the
#erwa 85 a uprker a swrvey ctudy was conduowed Lo agoees
toe thyroid status of gonte with differemt typso of
roproduotive dlgorderse ijpothyreidisa was encouwntered
in postpastun anossirus aninals, repeat brosders aand in

aniuais with g hintory or deloyed cukertys

Hypothyroidism was induced in both wole and fewmale
goate of dafferent oge groups enploying low dozes of
thaoures (50 mp/he and 100 ng/ke) to svudy the eifects of
gubolinleal hypothyroidism ob the reproduttive Orgons.

Toiourea was found to be a useful experinmental
goitrogen to induce o model of hyustnyroid stote lu goatls

at very low dose levels vithous any side eifecia,

leainess, lethargy, depression reduction in feed
inteke, subcutanscus osdemn of varying degyse, losu of
libigo in meles und ancestrum in femalss were the luportant
elinical features obeerved in hypsthyroid animals. ALl the
olinicnl manifestutions groduslly disappesred on disconti~

neagion of tregtnent wito thiowrea.

Stunted growth ond apprecisvle reduction in welght

vas a coneistent feature ia ull bypotbyroid goots.
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Howewer, in the firpt fordnigunt o galin in weifht wae
egoordsd, IThio ipoicated taab feeding tnlowea fox
short perlods wae welul for fattenins goute, Yn wrg~
continwation of treatoent ity thicuren soats recerded

propresoive gain in weisht.

A gignificont doovease ln ihe serwn P4l wae recorded
in 81l groups of orimals dossd with thicarea. Young
aninals shoved much lower voluwes of 203 than adults.

Ihere was increase in the serum protein and oholeaterol
level in hygothyroid poota. On discontinuation of thiouwrs:
administration the level of serun I'BI, totsl proteln und
total onolestezol resched the normal level, The results
of the .tudy indicated thut ectimation of gorum cholestercl
level snge PUI could he ugsed ns reliable markers for deteot-

ing hypsthyroidion in goats.

Tne heeaogran voluss rovecded misrecytic bhypochromie
annenis in Lypothyrold goots. Shere was luproveuent in
heeusrwam valuss on dlascontinuation of treatment with
thiourea,.

there was siznificant decyesse in the guaniity and

guality of semen in hypotkyroid goata, Tonore wae decreuse

in ejaculate voluas, apern congestretion, wotility, and



126

viablilaty with an inerzasase in the iucidence of abaorual
pperactosoa. Thepe was algniticant iaprovenent in the
cuniivy end gquenudty of toe pepen vhen the snluals Lecane
euthyreid vfoor witbirawsd of tbioares. This eptablished

trat the meninal chongey were reversible.

Hydropszicardiuwn, left venirlicular nypsriropby and
dilatation of varya:s ceverity were observed im hypothyrold
goate, Celatinicntion of cuboutansous fat wao 2iBo &
counslstant featwwrd at autovey in hypotsyrold anlsals.

Thege legions woere not seen in animals sacrificed aftor

discontinoaticn of sindnistration of thioured.

Ireve wad significant inercace ia the relative wel it
of the toyrold glond in hypothyrold soatse lowever, tho
tayrerd enlargelent wvas nat palpable by gross oxiination.
ldgtologienlly vhe xaorcaso in weicht was associnted with
hyporplastic oimngss. Uyperplasia was charneterised by
fermation of colloid depleted miorofollicloss Iiniug ceils
ward hypertropbic and concomitant degsnerative cauanien were
also obperved. Abgence of colleld formation wee considered
es a definite indication of blosking of thyrvoxine formaticu
by thioures. The effect of thiowrend weo dose and age

dependsnt. Dismtended folliocies contslning pale thin collodd
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and lined with cuboldal Vo low columnay epdthelial cells
wers charactevintie histolopical foature ol the ihjroid
in oaimals alter diseconvinaation of awunlaistration of

thiourea., Thio incicated synthesis of thyroglobulin in

the glunde

fl.erg was incrosse in the relative weisht of the
pltultary slnad in g1l ino andiols dosed with thicurea.
The predominent histoclogicel ploture was bypertro .ny amd
hyperplasia of basophils, Vacuwlation and formation of
cyots in focal nreas were slgc evident. On disconiinunsion

of thiourss there wae roversal of histological lesione.

In 2ll the animnls dosed with thiourea edrsnal glande
showed signiiicont lnoressce in the relative weight., The
pathological enauzes dn itao adrensl glands were sinilar to
that Been in sitreso reatiion. It was therefore concluded
that coots Jdosed vith thlouren were in a state of swress
and on discoatinuation or treaiment with thisurea tne

atreas regponse in the advenal glond was aot evident,

A& signsficont decrense in the relative weight of ihe
testis was cbserved in all the Joats dosed with thioureas
flistolorically the nemanifercus dubules were smell und

were lined by a single layer of ggermalogonlal cells.
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Sperontocensnia was comnietely absent., OJome tubules,
contelined degenerative ond desqupaated cells withoat any
evideace of sperma,. Thece degenerctive changes wer@
transient and on disvonstinuntion of edministration of
talopren there wus gpermatogencais and degenerative
changes were not evident. Iherefore it was concluded

tLat the festicular ehanges were reversible.

Tuere was decronse in the rolative welzght nf the
epidldynis in 211l the goots dosed with thiocwrea, Listow
logicolly whe tubules wero sunll in sige, the liling
epithelia showed decilistion ond desguanation., There wap
no evidence of wperps in some of the tubules. On with~
drawal of trdourea treatusat there wes increass in the

welsht ef the epldidymis and tme tubules appesred norual.

ine acecessory gexusl plonds{seminsl vesicles and
prootote ) weigned less ia hypotoyroid goats. 1istolo-
gieally vhe celle linang the clandy were smell, inactlve,
vacuwolateq und syaliniseds The depenerative chunges in
the neceslory Sexusl slonds were coasidored as the canaa-
tive factor for rouuted quantlty of pemels Yhre reparative
procecs was alnoot conplete en digcontimwation of admini-

ctration of tilourea.
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There wan signivicant decrease in ths relative
weight of tue ovaries im anll the snimale dosed with
thiourea. Tae ovariee wers suooth snd inagtive. Laslo-
logieally the ovarles contsined only a few scaltered
jnamatore foliicles end devaloping foilicles, The Folli~
e¢len ooatained degenerated cvum., On Gleconitinuaiion of
treatzent with thisures tnere wes inorencs in the waight
of the ovary and histologiomlly mature follioleu end

corpors lutea were evidend.

ine weigit of toe w.erus was signifiecantly low in
eil the goots Gowed with thiowrea. Hizbtoclogically tue
musoplar cuat wan relatively thin and glands wexre few
and inective, The lining epithelisl cells did not show
active zitosis, IThere wap no evidenss of secretoxy
aotivity. ¢n discontinuwation of treatment with thloures,
the waight of the uterus increased and histologically
the musculsr coat and the endometrial glands appeared

norngle

Signifivent patbological changes were obssrved in
the repreductive crgene of both males and females in hypo~
thyroid state. It wag Blso established thai kide and
Leunle goats were more susteptidle than adults and males
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40 the effecto of bypothyroidinm, The imporicace of
mypothyroidisn in fudusing aubfertiiity sad inleriility
was olarified ond the reversibility of the cuannes was

rroveds
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{roup I = Stunbed prowth in experiuental
Lypothyreidion = Ino bucxk on tine left
side is stunted in grouwth and dwll ond
Lo oatted bBaire lne age matoened
Bty eclurel Qadral is on the ra .t
nide.

Croup 17 = dtunted rrosta Sn ids in
ex-arivental bynothyroidism. sxperi-
menial £id is siunted in growth comp-
ared to the a_e maiched control andnmil
o tee 1ot olue,









Fige 4. Group IV = btuoted grouiu in expori~
meutlsl hypothyroldiss. Tue conizcl
anical is on toe left side.

Pig. 5. Clinicol syanrtous = Sxperimentel
amiral eoowing periorbital oedeaa
end rough ratted Lalr coat.



Fig. 6. Clinzcal gymptoms = wxperinontal
aninal = The anisal is weak, has
loose skin ond matied rougn oair
caat,.

Fige 7o Clamuonl synptoms = uxperiuental
aninal snowingz lacrimation and
favial oedeus.






rige 2B. Dbnorwal speriatozcz = Free locse
Leads. X 1000,

Fige 04, YV -10rran Srer atozed = "1 Jle uece
L0z datye X 1000,






Pige 266 Abnorusl s,etwstogzoa - Abnoronlities
in tail. X 1000,



Fig, 28. +.yroid glsnd = Inlarged toyroid
clands of the exnoprinental grc)ﬁ.
iue glomdes of the eontrol aaine
are sean on Lim right oido.
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Pilg, 504 Sroup 21 = uyrold = tollicles are
saoa lineo by bell coluwmar eplthee-
1isl cells. Lusen is devoid of
coiloide fa s X 160.

Tage 31e Group 22 ~ Tagroxd = Humoerous suall
Pollicles are seen linsd by tall
coluniay epituelinl cells. Tolli-
owlor lasen iz soall ool dovead of
eolloid, 0 & E & 160,
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Pige 32, Iuyrcad = Discontinuvation of treat-
nent with thiourea =~ liistended
follicies axve geen lined with
flatiernd epitheldsl ceilo.

HE& 32X 160,

Figs, J4e CGroup 32 = Ditwrtery -~ Levere degvoee
of wyperplasia of bogephile and
ehronophobeg. Vacuolotion and fore
aation of oynte are alac evidsnte
21153250.
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Pige. 55, Piuvditary = beiwoiphils are seen in
roral prepovilons Vacuclation in
feow 0i the busophils io atill evident
after Jdigcoatinostion of ireataent
with thiowreas i & B X 250,

Fige 37« Adrenal = Group 71 ~ Lyperplasia and
bypertropiy of cells ol tne zona
fasiculata, In focal areas the
oelis were gevoid of fat, L & & X 160.






Fige 38s ONdveucl -~ lroup 22 - ypertrophy unmd
hyperpleasis and scattered fatty oysis
in tee pona fosmclculata, H & - & 160,

Pilee 40, Testie and Epividyaee - Croup I -
seduotion in she size of the testie
~nd epididymis, tho tesbil amd
epididynis of tue coatrol snimuls
are 04 the left slde,
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Fige 41,

Fige 42,

Togtia and dpicidymis « Group Il =
heductivn in the size of the testds
aind epidadynis i experiueniul
enianlos  1e0iie wa eprueid,.io of
the ofatrol wrracle are seen on the
left sidse,e

Testis « Croup T1 = seminiferous
tubules showing vacuolaer and
hyaline degeneration. Priossy
Qs » LOLCURGLYY BPerustoc,vey ars
6lud Tewe Lo 4 & 250,
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Fiﬁn L 299

lo3tis = T_oup I2 = A few soatbered
grerontogonial celle close to ihe
baggnent necbrane are seen in the
seainifercus tubules, liv evidence
of spermartogeaesis, L o« 85 X 400,

Tentis = Group 11 - Severe dogree
of Liyoline degeneiration in tne
sedniferous tubules. OSpornasto-
ceaesio 4o abuent. A few scatlered
ioterstiticl cells are seele.

Lo 0 Xl;-QO.






Lice 45

?1{}'0 46.

fastic - After discoatinuntion of
trectnont wh: thioursa - weqini=
ferous tubules are cctive and
organined layeriug ef spermatocytes,
speraatide and gperns is seell.

wligant deeenszation s still evicont.
£l X 4000

Lpauet, A = Aubales soouwing abseace
of pperng. Inccrstitacl viasue is
redo.inent, H & L X 160,
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Fig, 48.

Snfuidyuds = Subules shoving, dogensre
ative G.iwa,88. ILudre is deciliation
ga the epilaellal lipin.s. L.e cells
are ot 1ow cukoadad fli fvenwe eniougw
liel oypes  smceretitial tiosus is
cedenatous, H & B X 180,

B icidymip =~ Yubuley arc intaot wita
uild depenerntion, Sperts are 5een
i w.e Lubdles. 0.0 X 180,
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Fige 49« Caput epididymis = lecilistion of the
epltuelial linin. of toe tubules. ioe
lining collo are lov cuboldal to
flattened epithelicd Typo.
hi B X250,

7ig. 50. Corpus epididynds ~ fubules snoulny
degeneravive chanpen, Interstetial
tigeas 1o cedenstowss B o 8 X 250,






¥ige 52, weminal vesicles = Group It - ire
sells lining tne clonds are small
ang xnactave with no evidence of
georetory actdvaly. 4 . 3 X 250.

Figs 53. Leninul vesicies = Group 12 = ihe
giendn are dllntod and cells lindng
Ve flands are vacwilated cnd
hyaliniged. No secratory «ctivity
ig geen. Te interstitial tissue Ls
cedeantous. &« ¥ X 260,
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Fige S54¢ Jyootone « (roup i1 = 4.8 cellr i.ning
t..2 plonds show vaCc.wilntiod,
& & X 250,

Fige 55e IProstate = Growp I2 - Jie acind
are sunll wnd degenerative cianges
zre seens B & o X 250,






Qvariea - Incetive ovavries ia grouwp 1lil.
The sunll ovarles o enl.rged toyrosds
are zeen on tie side. e orponns aro

£ron tae coatrol ani oid in e niddle.

Plee Sf:e Owaricn = Smooth and amall ovaries io

grovp 1V are sesn at tue bottou along
with ealarged shyroid glarnde, Aotive
Lvareeg an' o e teyrcie glends Iron

tue conwrol grouo are geen on the 1L0D.
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Pige 59+ Ovary = Cortex - showlng loose
cellular otroaa md few atrophie
follicles. H & B X 250,

Fige 60s Ovary = Follicles sbowing degener-
ative ahanzes in gronuioss cell
leyor. H& I X 250,






Fig. 61 Ovary = Cortex = looss, cdedatous
celliuiayr strona, Degenersting
folliclon gre also seen, H & E X 250,

Pig. 62, Cvary = stroual tisoue consisting
of closely prosed vacusiuvled
elongoted spindle sheped cslls.
Corpas albicens io aleo seen,
ne.e B X 250.
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Fig., 64, OGroup 111 = Zbe bypoplastic ovaries
and uterus of tne ex)erimeatol suimals
are seen on tue top. The norual
ovarios anl uterus of oge matched
conbrol are at the sotiom.

Fig. 65. Croup IV = Lypoplostic uterus from
the exgerinental aninal on the top—
Uterus from the contrel uninal at

ths bottodn.






Fig. 66,

#ige 67

Sroup LIl - I1 = Otecus ~ Ihe glands
ore ancil in aice, inmctive and lined
by iow ounwidal type of apithelium.
l.o evidenoce of secratory activity is
poen. lHederate interstitsal oedeua
ig niso evident. H & I X 160,

Sroap I3l~ T2 - Uterus - The glands
are onoll in size and the linang
celle are euboldal to {luttensd
eplivelial typs. Moderate inver=-
B8iiuicl oodema le alac gesn.

Qe X 160
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Flg, 68, uroup IV - uterus = Jicrine plongs
are ameil ond slit Like. Sirane ia
relat.vel; oore. b & s X 160,
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ABSTRACT

A survey study wao conducted 10 escess the role
of hypothyroidism in the etiology of reproductive
dimorders iun goats. Iowered Fuuctional activity of the
tayroid was associzted with postpartum ancestrum, repeat
breeding and delsyed pubertye. An experimental model of
controlled hyrothyroid state was induced in goats, uslng
differemt dose reginmes of thiourea with the objective
of etudying the sequance of physiopathological changes
in hypothyroidism and its $nfluence on reproduction.
Clinically healthy young and aduli oross-bred goats of
both gexes were eauployed for the atudy. The animala
wvere dlvided into control, Treatment I (T1) and Ireat-
ment II (72) groups. Groups T1 and T2 were administered
thiourea orally at the rate of 50 wg/kg snd 100 mg/kg
body weight respectively, Clinical symptoms and growth
rate were gtudied, Protein bound iodiney totel eerwm
protein and serum cholesterol were estimated. Hasuato~
logicul data were colleoted ond the semen character=
iotics were evaluated. On the 50th day of the experi-
went boih control end experimenial snimals were sacri-
ficed leaving at least one animsl in each groupe IThess
aninale were msintoined without treatment wita thloures
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for a Turther period oi 40 days und sacrificed. Uross
lesican end hictorotlologlecl changes in tioosues were

rocorded.,

Veahness, letunrly, dopressicd, reduced feed intake,
subcutaneous codema of varging decree, lows of libide ifn
nales pad anvestrun in fencles wese the loportant oliml-
eal feuvures cbuorved, Ihere was stunting of frowil enu
agparent reductionm in weight of the animales dosed with
toloaron. On discontinuvatioc. of trectment with ithiourea
a1l the clinical elpns menifecied digsppeared and the
animels gained weicht progresuively. Zhere wus sigui-
fleont uecreage in the protela bound iocdine, ond increase
in the to.w2l serws protein .nd eclolesterol level in all
the animols donsed with thiourea., Tha values reachec the
nor.al level on discontinuation of treaitcent with thiocurea,
hioroc, tie hypochronic mucenia was evident in Lypotuyroid
coats, There vas improvoeisnt ia naewegren valuss on
withdrawal eof thioursn aduinistration. &edusilon in
guantity ond qouaiity cf cenen was oboexrved in hypeithyrodid
goats, The selsl apueored nersal in quality and guantity

0. cisconsinuatioa o H.ulcvures alminintrotios.

Gelatanisntion of oueccutanecws fat and hypertrophy
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and éilatetion of the left ventricle were the common
findings at autopoy. Thore was clgnifieant increase

in the relative weight of ithe thyroid, pitultary and
tne adrencl glande. [idstologically the thyrold glanis
exiibited verying degree of hyperplasia end hypertrophy.
Fredominant bistological oaanges in the pitultary wams
hyperplesia and hypertrerby of basophil cells and
degensrative changes in the acidophils, Adrensl gland
showed hypertrophy aud depletion of fat in the zoum
Zamoioulata., On discoaticuation of treatment with

thiourea all the lesions disappesred.

& significant decroane in ithe relative welght of tha
teatis and spididyma® woe obssrved in all the goata domed
with thiourea. :distologically the seminiferous tubules
were small and lined by single layer of spersmatogonial
celles Soue vubuies contained degeneraved and desgum=
mated ocells without any evidenve of sperms. 7The tubules
of the epldidymis were smsll in sige and tne lining cells
showed decilintion anc deaguamation, These degnerative
changes were found to Le reversible on discontinwmtion ot
treaioent with thioursa. ihe accessory sexual glands,
the sspinal yeololes and the prostate welghed less in
hypothyroid goata., iHistologically the cells lining the
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glandée were saell inrctive, vacwwlosed and nyalinised.
After diccomtinuiriioa ol adminisiratlen of Inlowrsa

tue reparative enlafes were alnosi noroale Iuere wae
sirnlzic-ut decreace in the rolative welght of the

ovar, ad assrus in all the oniszls dosed with thiourea.
Liotologically ovorieo vwere found to e inuctive and
only fow gscotiered inzature follicles were sgen. uterine
glaads weve few cad non aecislery type. Tue lining
spitneliol cells 4id not show active matosis, OUn dis~-
goniiaation of trestgent with toiourea the uelrnt of
the ovary and wberws increared and bictolegleally ovariea
and dberws vese found 1o be poxual. Eide and feaals roatas
were Dore gascepticle wo the elfects of Liyrouiyroldism.
The significaant patacliogicwl caanges cegerved in ihe
reproductive orgong n.ve clariried vas iuporiancs of
bypotbyroidisn lu inducins, suviartility and iuferitility
s ontss The reverasible nnturs of the lesion was aiec

Provad.





