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INTRODUCTZION



INTRODUCTION

Infertility or sterility in animals has been known to
bro&uce severe economic'set backs in the livestock industry
ali over the world, Though Zschokke, as early as 1900, opined
fhat the bull played an important role to cause infertility
in cattle, there were not many to agree on this. Poulson’
(1506) and Albrechtsen (1968) reported that the problem of
1nfertilify was extremely uncommon in bulls, Richter (19?6)
attributed the failure of conception even with ohe normal
gervice, solely to some defects on the female aside. However,
Stalfors (1912), Sand (1914), Hess. (1920) and vester (192:1)
expressed the view that males could also érobably play a part,
though insignificant, to bring avout infexrtility in enimals.
it was Williams (1921) who stated,catagorically that the bull
was probably as great an offender as the cow to cause
infertility in dairy herds. This seemed to have inspired the
interest to study the problemé of male infertility in U.S.4.
and during the next few years some good work was published
particularly concerning improved methods of investigation of
seminal micropathology of bulls (Williams, 1922; Williams and
Saﬁage, 1925; 1927). The line of investigation ti1ll then was
limited to sewmen evaluation with special reference to the
| presence of abnormal sperms, and no attempt was made to

correlate the semingl changes with the histological changes



of the testis. In 1529, Lagerlof initiated research, linking
the morphologiecal changes of the sperm with structural
alterations of the testicles of sterile and subfertile bulils.
The series of devoited research work subsequently carried out
by him, not only laid a sitrong foundation for the study of
male infertility but also established uneguivocally the role
of malee in producing subfertility in animals (Lagerlof, 193%4;

19363 1928),

with the ever increasing use of artificial insemination
in all specles, many more fémales are being exposed‘to the
potentialities of individual male. Therefore, the degrees
of fertility in male become correspondingly more important.
Since cattle continue'to occupy a pivotal position among
livestock, most of the work relating to male infertility has
been done in this species (ILagerlof, 1934; 1936; 1938;
Blom & Christensen, 1947; 1956; 1960; Galloway, 1961}
Iagerlof, 1963, Blom & Christensen, 1972; Ladds et al. 1973).
Humphrey and Ladds (1975) have done a yeoman service in
compiling the reports published over a period of ten years
on the pathological conditions of testis and epidjdymis of
bulls,

Several studies have also been carried out, especially

in Australia on the problems of infertility in rams (Gunn,1942;



loule, 1950;‘Hiller -: Moule, 1954; Osborne, 1959; Smith, 1962;
Murray, 1969; Watt, 1970; 1971; 1972; Galloway, 1973). In an
exhaunstive review on this subjeet, Watt (1972) revealed that
the pathological conditions of testis and epididymis played

an imporitant role to produce infertility in rams,

The problem of infertility was répoi%ed to be very common
and severe in bucks (Lagerlof, 1938; Williams, 19433
Blokhuis, 1962; Mcintee, 1973). Still surprisingly enough,
there are only very few reporte concerning the incidence,
nature and magnitade of prevalence of infertility of bucks,
in English literature (Rollinson, 19503 Fraser & Wilson, 1966;
Praser, 1971). However, a good amount of work on this subject
has been done in Geymany and other mneighbouring countries
(Ricﬁter,{1919; Ott, 1937; Rosenberger, 1651; Schonherr,
19565 Uidmaier, 1957; Loliger, 1957; Haugen, 1960; teber,
1969),

Richter (1919) contributed a highly informative
monograph on the problems of sterility in male goats, and
showed clearly the need for maintaining the reproductive
health of the bucks in goat husbandry. Ott (1937) reported
infertility in 20-25 per cent of male goats. Of 501 bucks
studied by Rosenberger (1951), 11.8 per cent were found to be
sterile, Blokhuis (1966) stated that the incidence of

infertility of bucks in the Netherlands was about 10 per cent,



The magnitude of prevalence of infertility in males of
different breeds of goats in Germany was recorded by
Ioliger (1957). The incidence was 15.3 per cent in white
Cerman Improved, 18 per cent in Fawn German Improved,

2443 per cent in Toggenburg and only 2.4 per cent in Swiss .
Verzasea goats. Out of 966 young bucks of three polled
breeds, examined by Wber (1969), 16,8 per cent were
sterile but he could not identify a single case of
infertility among 175 bucks of the horned black Vergzasca
breed, It was believed that some linkage existed betweern
sterility condition and polledness (Aedell, 1946; Koch, 1963;
Weber, 1963), |

Goat husbandry is an important livestock enterprise

~in Kerala. According to livestock census (1972), goat |
population in Kerala is 1.5 lakhs, which stands second to
cattle population. Thevone.and only breed of livestock

that Kerala possess is a'breed of goat viz., Malabari goat.
Recenily g lot of emphasis has been given for the improvément

of this breed by cross—breeding with Szanen aﬁd Alphine.;

Studies pertaining to reproduetiqnlof‘ﬁalabari buckg
were mootly confined to fix the norm on the physico-chemical
characteristics of semen (RKurian & Raja, 1965; Patil, 19?0;
- Patil & Raja, 1973a; 1973b) and to evolve a suitable diluent
for its preservation (John & Raja, 1973). Recently
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investigations on the post natal development of testis
(Unnikrishnan, 1975) and epididymis (Harshan, 1975) were
undertaken. No work has hitherto been conmducted to study

the problems of infertility in dbucks,

The pfesent work was therefore taken up with the
object of assessing the incidence and nature of pathological
conditions of testis and epididymis of bucks by groses and
histopathological examination of the organs collected at -

random. from the abattoir.



REVIEW OF LITERALURE



REVIEW OF LITERATURE

¥pior to the work of Lagerlof (1934) siudies on testicular
- pathology were generall& confined'to the nmore obvioug and
severe clinical lesions such as orchitis and fibrosis. A
mejor break through in the studies pertaining to male inferti-
lity was achieved when Logerlof (1936) conclusively established |
the siznificant correlation between the semen characteristics

and the conditions of the seminiferous tubules of the testis.

Iagerlof (1938) classified the causesn of infertility in
males ast Reduced to complete lack of sexual desire; Incapacity
te copulate (Impotentia coeundi) and Incapacity to fertilise
(Iﬁpétentia generandi). O0Of these impoteﬁtia generanii
characterized by the insufficient number of functional
spermatozoa passing off in the ejaculste was considered to be

the most important from the point of view of breeding.

Of the various developmental anomalies that bring about
impotentia generandi, testicular hypoplasia assumes paramount
importance. Testicular hypoplasia has been observed in all
species of domestic animals, However, most of the work
pertaining to hypoplasia was done.in bulls (lLagerlof, 193%4;
19363 1938; Blom & Christensen, 1947; laing & Young, 1956;
Eanagawa, 1961; Ponaldson, 1963; Carrol et al, 1963;
Rodagali, 1966; Kodagald & Kerur, 19683 Carrol & Ball, 1970
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¥odagali et al. 1971; ILadds et al. 1973). Lagerlof (1938)
observed testicular hypoplasia in 23 per cent of total
testicular affections in Swedish bulls. The incidence of
testicular hypoplacia in bulls in other countries was

reported to be only low and sporadic (Roberts, 1971).

Guan et als (1942) observed testicular hypoplasia/atrophy
in about 3.4 per cent of 9,000 rams examined in Australia.
The eondition was noted in 0.7 per cent of 16,665 rams by
Miller & Moule (1954). The incidence was reported tc be
0.9 per cent by Smith (1962). vwatt (19T1c) estimated that

1.3 per cent of 2,281 Merino rams had testicular hypoplasia.

wester (1915) reporied tesﬁicﬁlar hypoplasia as an
important cause of sterility in bucks. Richter (1919)
observed that eighi out of twenty sterile bucks studied by
him had testicular h&poplasia. 0f 501 males studied by
Hosenbergzer (1951), 59 were sterile, 25 owing to hypoplasia
of the testis. Schonherr (1956) stated that one third of
sterility problems in young male goats was on account of
testicular hypoplasia. Fraser (1971) described testicular
hypoplacsia as a principal factor to produce lowered fertility

in goats.

There is general agreement among the workers that

testicular hypoplasia is congenitael and possibly hereditory
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in origin, In Swedish Highland breed the condition has been
reported to be due to a single recessive autosomal gene with
incomplete penetrance (Eriksson, 1943) and with linkage to
white coat colour (Settergrem, 1963), A hereditory basis
for the condition in cattle was also suggested by Laing &
Young (1956) and Bischop (1972). The possibility of certain
exogenous factors such as hormonal disturbances, vitamin
deficiencieés, toxic¢ factors etec., operating intra-uterine

or post natal life was suggzested by Cohrs (1966). Bruere
et al. (1969) observed testicular hypoplasia in rame in
asgociation with XYY sex chromosomes, a condition resembling
Klinefelters syndrome in man. Richter (1919) attributed
testicular hypoplasia in bucks largely to heredity.

The hypoplastic testis was emaller than normal. The
congi stency was normal or soft in mild and intermediate
degrees of hypoplasia, but with extreme degrees it tended
0 be firmer than normal. The histologlcal changes were
found to vary depending on the extend of hypoplasia.
Beficienéy of few, most or all functional tubules were
observed'in mild, severe and extreme degrees of hypoplasia

respectively (Jubb & Kennedy, 1970).

Hypoplasia of the epididymis accompanied testicular
hypoplasia (Rollinson, 1950; Jubb & Kennedy, 1970; Fraser,
1971). Fraser (1971) described the morphological changes
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in the hypoplastic epldidymis of bucks as loss of detéctable
lobuletion in the caput epididymis, which could be seen in
normal ones. Histologically there was marked underdevelopment,
narrow lumen and subnormal depth of épithelial sheets of the
epididymal tubule (Rollinson, 1950).

Cryptorchidism or incomplete descend of the testis has
been.observeq in all domestic animals, either unilateraliy
or bilaterally. It was seen most commonly in stallions,
boars, dogs, less commonly in rams, bucks, and uncomronly
in cattle (Roberts, 1971). The low incidence of cryptorchidism
in dbulls was reported by other workers also (Blom & Christensen,
1947, Carrol gt al, 1963; Bishop, 1972; Ladds et al. 1973;
Galloway, 1974).

The condition was observed in less than one per cent of
rans (Gunn et al. 1942; Ibule, 1950; Miller & Moule, 1954).
Imsh et al. (1930) recorded that 5.5 per cent of Angora goats
were affected with cryptorchidism. It was further obaerﬁéd
that the condition was usually unilateral affecting almost
always the right testis, In an extensive survey covering
about 8,000 bucks of Angora breed, Skinner et al. (1370)

found an incidence of 1,98 per cent of the condition,

The etiology of cryptbrchidism was attributed to a
hereditary factor. In most of the animals except horses,
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this was considered to be a recessive character (Roberts,
1971 5. Abnormal gubernacular development in site, direétion
or extend could also be attributed to several forms of
eryptorchidism (Wensing, 1973). Defects of the inguinal
ring, the gpermatic cord, persistence of the processes
vaginalis could aleo @robabl& produée the condition
(Farringbon, 1967). <The possibility of hereditary
predisposition to cryplorchidisnm in goats was suggeoted by
Iush (1930) and Couvreux (1943). ‘arwick (1961) was able
%o eleninate this defect in a flock of Angora goails by
adopting scientific breeding and rigid culling of parents

and close relatives of the affected animals.

The cryptorchid testis was usuvally small insize, flabby
and darker in colour than normal (Jubb & Kennedy, 1970).
The histologic picture of cryptorchid testes revealed |
varying degrees of structural alterations. Generally the
seminiferous tubules were present only in traces and the
testicular tissue consisted solely of fixm connective tissue
with scanty or posslibly numerous interstitial cells. In
few cases the seminiferouS'tubules were almost norusliy
developed but the spermatogonia showed no signs of

differentiation (Cohrs, 1966).

The changes in the epididymis associated with cryptor-

ciridism has nolt been well sﬁudieﬂ in animals, Roberts (1971)
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stated that the loosely attached epididymis in the cryptorchid

horses often descended into the inguinal canal.

| Ecto@ia of the testis with location in the fgmoral ecanal,
<‘perinea1 region or close to the penis was occasionally found
(Cohrs, 1966), Cross and histopathological findings resembled
those in eryptorchidism (Humphrey & Ladds, 1975).

A perusal of available literature does not reveal any
report on testicular aplasia in bulls and rams, But the
eondition hac been recorded in bucks, stallions and dogs

(Rosenberger, 1951; Runnels et al. 1965; Cohrs, 1966).

Multiple heterotopic testis formation in the form of
-numerous emaller or larger nodules with characteristic
appearanee of testicnlar ticsue, scattered over the entire
peritonium was observed in pigs (éohrs, 1966). There

appeared to be no such reports in other species.

" The sensitivity ofAtesticular epithelium to any
adverse inflpence'is well recoghized énd, in part at least,
explains the observation thét testicular degeneration is
the nmost frequgnt cause of reduced fertility in male”animals
(Jubb & Kennedy, 1970). On the basis of an extensive study
conducted oh male infe:tility; Lagerlof (1963) reported that
the tésticular degeneragtion accounted to zbout 50-60 per cent

of all testicular disorders in domestic animals,
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The causeg of testicular degeneration are reported to
be quite numerous. Testicular degeneration most cozmonly
occurred as a side effect of more generalised disease
processes making it difficult to locate the primary cause
in certain cases (Roberts, 1971). A weak endocrine consti-
tutlon which was generally hereditary might predispose for
degeneration (Lagerlof, 1963). Thermal degeneration due to
high external heat (ILagerlof, 1938; Gunn et al. 1942;

Smith, 1962; Rao, 1963; Waites & Ortavant, 1968); scrotal
frost bite (Paulkier et al. 1967); testicular inflammations
(Lagerlof, 1938; Gassner & Hill, 1955; Turnbull & Hokay,
1973); post vacéingtion pyrexia (Radhakrishnan et al. 19?5)
etc., were often reported in the literature. Nutritional
disturbances inciuding under-and-over feeding and deficiency
of vitamine and miherals were af times cited as etiological
factors to cause degeneration (Hag, 1949; Ghahnam et al. 1966;
Underwood, 1966; Moustgard, 1969). O0ld age might be another
factor as degeneration was mere frequently observed in aged
animals (Gunn et ai, 1942; Moule, 1950; Miller & Moule, 1954;
knudsen, 1954; McEntee; 1958; CGalloway, 1961; Carrol et al.
19633 Bichop, 1970; Ladds et al. 1973). Other miscellaneous
factors which werelreported to cause testicular degeneration
were, obetructive leisons of excretory ducts (Blom &
Christensen, 1947; Ashdown, 1958); irradiation (Erickson, 1965;

Sexena & Mathur, 1975); autoimmunization or isoimmunisation
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. with seminal or testicular materials (Losos et al. 1968;"
Menge & Christian, 1971; Parsonson et al. 1971); experimental
administration of chlorinated naphthalene, cadmium chloride
and estrogen (McEniee & Olafson, 1953; Powel et al. 1964#
Cupps and Briggs, 1965; Pate et al. 1270).

In degeneration the testicles become soft and flabby,
sometimes firm in cases where the size of the testicle
becomes considerabiy reduced. The cut sufface &oes.mot
bulge and lacke naimal turgor (Jubb & Kennéd&, 1970). The
commonly reported histological changés in degeneration ‘
include, cytoplasmic vacuolation, germinal desﬁuamation,”
pyknosis of the spermatic nuclei, giant cell formation,
spermiostasis, calcification of the inspissated tubular
countents, tubular atrophy, fibrosis, wave-like thickening
of the basement mefibrane, fibrosis aﬁd interstitial éell‘
hyperplasia (Lagerlof, 1938; 1963; Bishop, 1970; Jﬁbb &
Kennedy, 1970; Humphrey & Ladds, 1975). Konig (1964)
recognized the basement membrane changes as the most helpful
sign in differentiating testicular hypoplasia from

degeneration.

Orehitis or inflammation of the iestis, occurs in all
species of animale. The reported incidence in bulls ranged
from 0.2 to 13.3 per cent (Blom & Christensen, 1947; Van Qer
Sluis, 1953; Xanagawa, 1960; 19613 Galloway, 196%1; Bellenger,
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19715 Ladds gt al. 1973). The incidence of orchitis in rame
wag reported to be 0.6 and 1.6 per cent by Moule (1950) and
Miller & Moule (1954) respectively. The condition was
recorded in bucks also (Richter, 1919; Ioliger, 1956;

Helmy, 1966).

According to Runnells et al. (1965) traumatic injuries
and infeetious agents were mainly responsible to produce
orchitis in animalé. Logerlof (1938) reported that testicular
infection especially that caused by Brucella species, formed
the most common cause of testicular inflammation. Out of 6
cepes of orchitis in goats studied by lelmy (1966), 4 were
due to corynebacterium pyogenes, one each due to Brucella

melitensis and staphylococci.

Two types of orchitis viz., interetitial and necrotic
were recognised by Konig (1964). There might be difficulty
to identify interstitial orchitis macroscopically. However,
histologically the condition was characterized by mononuclear
ard giant cell infilteration of intertubular stroma with
subsequent fibrosis, The ptructure of the tubular outline
vas obliterated and replaced centrally by meutrophils and
detritus, Necrotic orchitis was characteristic of brucellogis
but might result from other infections also. Total necrosis
of the testis with thickening and adherence of the tunics

was the common outcome of brucella infeection., HMicroscopically
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there was total coagulation necrosis bordered by fibrosis
and mononuclear cell infilteration (Xonig, 1964; Cohrs, 1966).

Periorchitis or inflammation of the tunica vaginalis
wao observed to an extent of 0.5 - 2,1 per cent in bulls
(Galloway, 1961; Ladds et al. 1973). The nature and extend
of the condition in rams and bucks was not well studied.
Brucellosis was reported to be the most frequent cause to
produce the condition. Tuberculous periorchitis was also
observed at times (Cohrs, 1966). Infection due to Brucella
organism was found to produce a serous, serofibrinous, |
 fibrinous, haemorrhagic or purulent inflammation leading to
adhesion of the tunics. In tuberculous periorchitis the
_ tunica vaginalis would be studded with pearl like structéres,
resembling the tubercle nodule (Cohrs, 1966).

Adhesion between parietal gnd visceral layers of the
tunica vaginalis w¢s reported to be very common in_bullsi
(Donbam & Sims, 1931; Kanagawa, 1960; 1961; Gallo%ay, 1961;
Ladds et al, 1973). Increased occurreﬁce of the condition
in bulls with advancing age was observed by Galloway (1961)
and ladds et al, (1973). Watt (1971c) recorded the condition
in 20,6 per cent of 2281 Merino rams examined. The adhesion
was believed to be due to infeectious or traumatic inflammations

(Gunn et al, 1942; Miller & lMoule, 1954; Galloway, 1961)§
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Pesticular atrophy has beemn occasionally recorded in
bulls (Webster, 1932; Lagerlof, 1938; Hooker, 1944; Blom &
Chrisotensen, 1947; Barker, 1956; Lancaster, 1956; Willet & .
Ohms, 1957; Knudson, 1958; lMcEntee, 1958; Galloway, 1é61),
in rams (Gunn et al. 1942; Miller & lMoule, 1954; Uatt,
1971¢) and bucks (Richter, 1919; Ioliger, 1966). The
condition occurred as a result of testicular degeneration

(Runnells et al, 1965).

Atrophied testes were firmer than normal with decreased
pize, welght and turgidity. (vatt, 1972). HMicroscopically,
the ftubular epithelium was single layered or entirely
abgent, There was thickening of the membrana propria
with incPeased intertubular connective tissue. The
interstitial cells of leydig might be normal or increased

in number (Runnells e} al. 1965).

Tesﬁicular‘ealcification usually occurred as a result
of degeneration ard fibrosis. This could also occur
ingidiously (Humphrey & Iadds, 1975). The reported
incidence of caleification in bulls ranged from 1.7 to
31 per cent (Webster, 1932; Barier, 1956; Galloway, 1961;
ladds et als 1973). HMaurya et é;. 1968 reported 9.5 per
cent of calcification in buffaloe bulls. The incidence
of calcification was reported to be only 3 per cent in

vams (Fraser & VWilsom, 1966). Richter (1919) described
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the frequent occurrence of calcareous degeneration of the
seminiferous tubules of sterile bucké, In gdats, Trager &
tilson (1966) reported an'incidénce of 40% caleification
which appeared to be verythigh when compared to other
ruminante. Fraser & Wilson (1966) considered thet calci-
fication was established by way of saponification with
grannle formation in the sperm masses. Venkataswami &
Pattabirammn (1970) described four stages in the development
of calcinosis viz., desquamation, coalescence of desguamate,
byalinization and subsequent calcification of the hyalinized

mnas.

Testlculay haemorrhage occurring in association with
ecertain infectious diseases, due to disturbances in clotting
rechanisms, or in mechanical injuries of the testicle has

been occasionally recorded in animals (Runnells gt al. 1965).

There seems to be no report on melanosis of the testis
proper in domestic animals, But the condition was reported
to be comumon in wild birds, chickens and Turkeys. The
pigments were seen in the interstitial connective tissue.
Spermatogenesis in the affected testis was reported to be
badly affected (Runnells gt gl. 1965; Cohrs, 1966;
Valoala, 1973). .

Tegticular neoplasms were unusual in most domestic
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specles except the dog and possibly old bulls (Roberté,
1971). In bulls, interstitial cell tumour of a benigﬂ

type has been reported frequently (Inﬁes, 1942; McEnfée,
1958- 19595 Cupps et als 1964; Dabholkar et gl. 1967);
Sertoli cell tumour and seminoma were only rarely recorded
in bulls (WbEntee, 1959; cgtchin. 196903 Dabholkar et al.
1967; Bhagwat et al. 1972; ladds gt al 1973. Nigam, 1975).
in rams, isolated cases of sertoli cell tnmours

(Shortridge, 1962) and seminomas (Jensen & Flint, 1963. »
Shortridge & Cordes, 1969; Watt, 1971b) have been recorded,
Ko reference could be traced on thgioécurrénee of teséicular

neoplasms in bueks,

Innes (1942) stated that benign interstitial cell
tumour seen in old animals might be related to hormonal
imbalance. 'Dugn & HcEntee_(1964)]observed distinet breed
differences in the frequency of occurrence of testicular
neoplasms in cattle. The experimental studles on mice
conducted by Steves (1964) showed that, testicular tumours
waere largely genitically meéiaﬁed. Moreover the actioh of
genes appeared to be confined %o teétis, the zenotype of
the somatic tissues playing only a minor role. The gross
amd microscopic features of different types of testicﬁlax
neoplasms were well described by Cohrs {1966) amd Jubb &
Xennedy (1970).
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Hermaphroditism or intersexuality occurs most_com#only
in-goats and pigs (Roberts, 1971). True hermaphrnditiﬁm
was only rarely reported bﬁf conpared to other speciespits
incidence was high in goats (Asdell, 1946; bivekar, 19§3;
Jamdar, 1955; Kalkini & Puranik, 1964; Raja, 1965). Hale
pseudohermaphroditism has been very often seen in hornﬁesa
breeds of goats; its incidence being about 5-15 per ceﬁt
(Baton & Simmons, 1939; Eaton, 19433 Paget, 1943; Asdeil,
1944; Buechi, 1957; Brandsch, 1959; Laor et al. 1962;
Koch, 1963; Soller, 1963)., The reported incidence of Ehe
condition in horned breeds of goats was less than 0.1 per
cent, (Asdell, 1942; Paget, 19433 Divekar, 1953; Kaikini &
Puranik, 1964 ).

Studies by Eaton (1939), Asdell (1942) and Buechl
(1957) have led them to suppose that hemaphroditism in?
goat might be due to a receseive factor linked with thé
gene for hornlessness, Komdo (1955) also held the vieﬁ
that higher incidence of intersexuality in Japanese goéta

was due to selection of polled animals for breeding. |

Detailed study of the anatomy of the genitalia in
pseudohermaphrodite goats was made by Crew (1924), Eaton
(1943) and widmaier (1958). Affected animels showed a

wide range of avnormalities from phenotypically normal
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males through many intermediate gradations to almost normal
females. Despite the variability in the moxphology of
external genitalia and the accessory organs, the intersexes
possessed only testicular tissue (Biggers & McFeeley, 1966).
The majority of male pseudohermaphrodites were also.

cryptorchids (Koch, 1963).

Asdell (1944) was the first to make the suggestion
that in goats the genetic sex of Male pseudohermaphrodite
was female, His argument was based on the fact that an
approkimately normal sex ratio was obtained in goats, with
high incidence of intersexuality, if.the intersexes Qere
counted as femaies. Some preliminery work on this line,
using direct cyfogenetic techniques was in support of this
view (Iuers & Struck, 1959; Bielanaka & Osushowaka, 1960;
licFeeley, et al. 1966),

‘_ Among the various pathological con&itions affecting
the epididymis, spermatocele and spermatic granuloma formed
an important entity especially in'bucks (McEntee, 1973).
Blom & Christensen (1960) reported an incidence of 3 per
cent spermatoceles in Danish bulls: Spermatoceles in the
testicular tissue and epididymes have been observed in
rams (watts, 1972), The condition was reported to be very
frequent in bucks. Richter (1919) observed the condition
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in many young sterile male goats. Ott (1937) reported that
20=-25 per cent of all male goats born in breeding herds in
Germany 1atei became sterile due to the development of

sperm granuloma, Of 501 males studied by Rosenberger (1951),
59 were sterile, 27 as a result of abnormal stasis of semen,
Sehonherr (1956) stated that two third of a large number of
sterile young male goats had sperm granulomas, Xoch (1963)
stated that, sperm retention as a cause of sterility
oceurred Lh 10«30 per cent goats of hornless breeds, whereas

in horned goats it was very uncommon,

Rosenberger (1951) believed that an unduly high
protein content in the ration of young animals, insufficient
grazing and deficiency of Vitamin A and ﬁ predisposed.

- Loliger (1957) suggested that spermaxié granuloma in zoats
vas caused by local infection with endemic bacteria. But
many regaerded it as an inherited congenital malformation
(Richter, 1919) Blokhuis, 1962). Spermiostasis in one or
more aberrant ductulee. me sonephric tubules closed at one
end but retaining communication with rete testis or
epididymal duct, causing subsequent sperm grénulomé was
stillla very attractive theory as to the etiology of the
condition in bucks (McEnteé. 1973). Evidence has been

aecunnulated in recent years to indicate that sperm granuloma
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nigzht be due to a variety of factors which damage the wall
of efferent ducks thereby releasing the sperm from the
duet (Erikeson, 1970; Pe son et al., 1971; McEntee, 1973).

The striking macroscopiec feature of spermatie.
granuloma was the enlargement of the head of the epididymis,
less frequently the body and the tail of the epididynmis
{Cohrs, 1966),. Spermateceles and spermatic granulomas were
macroscopieally similar (VWatt, 1972). The histologic
features of spermiostasis was the distention of lumen of
gfferent tubuleé with darikly staining masses of spermatozoa.
large lymphocytic focl in the adjoining connective tissue
might alsc be noticed (McEntee, 1973). The histélagy of
the sperm granuloma closely resembled that of a tuberculcus

granuloma (Jubb & Kennedy, 1970).

in spermatoceles or spermatic gramuloma, the testis
was generally not affected but occasionslly it might become
small and fibrotic with the presence of smaller or larger

areas of caseation and calcification (Cohre, 1966).

The segqental aplagia of the Wolffian duct was first
degeribed by Blom & Christensen (1947) in bulls, The
¢ondi%i§n was subsequently reported by several others
(Aahﬂpwn. 19585 HcEntee, 1958; Galioway, 19613 Kanagawa
&t als 1961)é Blom (1972) summarised that the overall
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incidence of the condition came up to 0.56 per cent in bulls.
Segmental aplasia of the Wlffian duct was also reported in
ranes (Bruere, 1970). But there seems to be no report of

this condition in bucks.

Segmental aplasia of Wolffian duct was reported to be
a hereditary condition (Blom, 1972), Kdnig et als (1972)
considered an autosomal recessive gene to be involved.
Unilateral and bilateral involvements were described, with
spermiostasis anl increased pressure reesulting in spermatocele
formation and degenerative tubular changes, the severity of
which was proportional to proximity of the apalstic seguent
to the testie (Kemney, 1970).

The epididymal melanosis was described by yarious
workers in bulls (Blom & Ch#istensen. 1956; Galloway, 1961;
Ladds et al. 1973). HMcEntee (1973) stated that the
gpididymis of black faced ram contained melanin giving it
a black colour. There seemed to be no report of epididymak
melancosle in bucks. The pigmentation might be single or
double sided and might comprise the whole epididymis. Most
often, however,»only part of the organ was pigmented, The
intensity of pigmentation varied from Indian ink black to
lead gréy. The pigment occurred in melanopho?es in the
connective tissue as well as in the epithelial cell (Blom &
Christensen, 1960), | |
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Two congenital cyatic conditions of bovine epididymis,
vizs, paradidymiec and cystic persistent mesonephric tubules,
have been observed by Blom & Christensen (1956). Cystic
persistent mesonephric'tubulee waas reported in raums
(Quiniivan, 1970; Vatt, 1971a) and Boars also (Thomas &
Raja, 1974). But perusal of available literature does not
reveal any report on the oecurrence of the condition in

bucks,

| Epididymitis was occasionélly observed as an acquired
lesion in all species of animals (Roberts, 1971). The
incidence of the condition in bulls ranged from 0.1 to
2+,4 per cent (Blom & Christensen, 1947; Van Der Sluis, 1953;
Galloway, 1961; Cerrol et al. 1963; Iadds et al. 1973).
The condition was extensively studied in rams (Gunn et al.
1942; Noule, 1950; Simmons & Hall, 1953; McGowan & Shultz,
1956; Buddle, 1956; Kennedy et al. 1956; Bibverstein &
MeGowan, 1958; MeGowan & Define, 19690; Biberstein et al.
1962; Biberstein et al, 1964; Biberstein et al. 1966;
Swift & Makl, 1968; Murray, 1969; Swift & Weyerts, 1970;
Guinlivan & Lin&aay, 1971). The incidence of epididymitis
in rame ranged from 3¢9 %o 18,6 per cent. The epididymitis
wae occasionally repoited in bucks also (Williams, 1946;
Loliger, 1957; Cohrs, 1966)s. |
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' Epididymitis arises chiefly by spread of infection in
the genitourinény passages, less freguently by haematogenous
metastasis, seidom by trauma (Xonig, 1964). Infection of
Bfucella speciés wags the mosat important cause of epididymitis
in all species of animals (Roberts, 1971)+ Other organisms
like corynebacterium, Pasteurella, streptococcus, staphy-
lococcus, Actinobacillus speciés were also fbund to cause
the condition (Gunn et al. 1942; Simmons & Hall, 1953;

Bdgar, 1959; Shortridge, 1962; Galloway, 1966; Helmy, 19663
tatt et al. 1970).

The gross lesion of epididymitis was enlargement of
tail of epididymis accompanied by varyiﬁg degrees of
adhesion of the layers of tunica vaginalis. Fibrosis and
spermatic granuloma were also present. The characteristic
histological findings were papillary hyperplasia and focal
hydropic degeneration with the formation of intra epithelial
cyats in the lining of ebididymal ducts. Ieucocytic
infiltration at the site of inflammation might also be
present, (Kennedy et al. 1956; Biberstein et al. 1964;

Jubb & Kennedy, 1970; Swift & Weyerts, 1970).

Primary tumors of the epididymis were extremely rare
in domestic animals (McEntee, 1973)s Testieular tumours

might invade the epididymis and spread through the epididymis
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to the vas deferens and cord. Occasionally metastatic

tumours might develop in the epididymis (Roberts, 1971).

In bulls several workers have reported the occurrence
of spermatozoan tail abnormalities.as a result of
pathological éompoaition of epldidymal plasma consequent
4o primary functional disturvances of the epididymal
epithelium (SWanson & Boyd, 19623 Hopwoecd et al. 1963;
Cupps & Brigegs, 1965; Gustafsson, 1965; 1966; Gustafsson
et al, 1972; Raja et ale. 1974; Rao, 1976), But the

qonditionihas not,been reported in other species,
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MATERIALS AND METHODS

The materials for the study compriesed of 1000 pairs
of testicles with the appendanges, of goats, collected

at random from the Municipal slaughter house, Trichur.

The animals from which the organs were collected
were approximately in the age group of 6 to 12 moatha.
The materials from grossly undersized and weak bucks were

not used for the present study.

The testicle with epididymis was removed from the
gerotal sac and transported to the laboratory in separate
polythene bags within an hour of-slaughter, In case of
cryptorchid animals, the retained testis were removed

after opening.the body.

Grosg Examination.

The testis and epididymis were exposed by ineising
the parietal iayer_of tunica vaginalis. Fresence of any
adhegion betwéen tunics, epldidymis anl testis was noted.
After trimming the epididymis from the testis proper both

the orgens were separately subjected to detziled examination.

The testis was examined for any deviation in gpize,
shape and consistenecy. It was then cut into two halives by

a midsagittaliincision along the long axis. The degree of
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bulging, the colour and gross lesions of the cut surface
were noted. The testis was then cut into several transverse
sections of 1 em. thickness and each piece was carefully

examined for any lesions,

Vas deferens was separated from epididymis at the
Junction with the tail of epididymis. The epididymis was
then carefully examined for any abnormality in size, shape

and consistency,

Histopathological examination.

Representative samples of tissues, 0.5-1 cm. thickness
from the dorsal, middle and ventral regions of the grossly
affected testes and from those suspected to be affected
were removed and transferred to Bouin's fluid. Similarly
pieces of tissues from caput, corpus and cauda of epididymis

were also transferred to the fixative fluid.

Bouin's fluid -as modified by McEntee (1973) was
prepared by mixing 750 ce. saturated aqueous picric acid,
250 ce. commercial formalin and 25 cc. of glacial acetic

acid and used as fixative.

The tissue pieces were fixed in Bouin's fluid for

36 hours, dehydrated, cleaned and embedded in paraffin.
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Sections of 5=7 micron thickness were cut and stained by
Haenmatoxylin-Eosin (regressive method) and Van Gieson's

stain (Humason, 1971).

3pecial staining préceduree were adopted for identi-
fication of calcium deposits (Von Kossa's Method),
Hemogiderin (Pearls stain) and Melanin (Lillie Nile Blue
Method, Ferric Perri cyanide Method) as described by
Humason (1971)..
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RESULTS

The various pathological conditions of testes and
epididymis of bucks, observed during the course of the

ptesent study are listed in Tables 1 and 2.
Hypoplasia

Incidence.

" There were 58 cases (5.8%) of hy@oplasia, of which
56 (96.6%) were biléteralrand 2 (3.4%) unilateral. 1In
both the unilateral cases the right testis was affected.

Macroscopic Pathology,

In bilatéral hypoplasia (Fig. 1) the size and weight
of the testicle ranged from 2.2 x 1 x 1.4 cm. to 3 x 2 x
2,2 cn. and 4 to 7.5 g réspectively. The consistency
appeared to be slightly softer than that of the normal
testis. The degree of bulging of the cut surface was
poor. The colour of the parenchyma varied from dark

brown to reddish brown.

The size of the hypoplastic and normal testicles in
one'case of unilateral hypoplasia was 3.5 ¥ 2.3 X 2.5 cn.
and 5.3 x 3.2 x 3.82 cm,. respectively. The corresponding

weights of the organs were noted to be 14 g and 48 g. 1In
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the other case, the affected testicle had the size and
weight of 3.8 x 2.6 x 2,8 cm, and 20g. The corresponding
measurements of the normal testicles were 5.5 x 3.6 x 4.4 cm.

The weight of the epididymis in bilateral hypoplasia
vanged from 9,9 t0 1.8 ge¢ The weight of the epididymis
in>uni1atéfa1 hypoplasia ranged from 4 g and 8.1 g.

Microscopie Pathology.

Under~development of the seminiferous tubules of
varying degrees and magnitude was the characteristic
lesion observed in bilateral hypoplasia. In most cases
the seminiferous tubules were lined by a single layer of
supporting cells. Towards the .centre oﬁ\fhe.luman, normal
or degenerating gonocytes could be seen (Fig. 2 and 3).
Certain degree of spermatogenic activity as revealed by
the presence of spermatocytes was observed inh some cases.
But many of the spermatocytes showed pyknotic nuclei (Fig.4).
Mild fibroplasis of the interstitial connective tissue and

proliferation of Leydig cells were noticed.

In unilateral hypoplasia varying'degrees of spermato-
genic activities were evident, In some tubules even

spermatozoa could be seen, In the majority of the tubules,
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however, differentiation proceeded only upte the formation
of spermatocytes (Pige 5)« Completely hypoplastic tubules
with g single layer of supporting ecells, which were very
common in bilateral hypoplasia were only rarely seen,

Some tubules revealed slight desquamation of epithelial
cells., Intertubular giant cell formation was absent.
Histologlic pieture of the normal testicles showed progressive

aspermatogenic aetivity. .

In bilatéral hypoplasia the section of the epididymis A
showed sﬁall siged tubules with narrow ani empty lumen.
Structural integrity was always maintained. But there were
varying degrees of intertubular fibrogis, this being
pronounced in certain cases. The etrucfure of the epididymis
in unilateral hypoplasia appeared to be normel except for
the aﬁsence of sperms in many of the tubules, Some tubules .
in the caput contained large number of seminiferous
epithelial cells intermingled with giant cells having
4=12 nuclei (Figs 6). In some tubules spermatozoa were
alsp present (Fig. 7)e The canda epididymis contained
mostly eosinophilic granular materials with occasional
aperééxozoaaﬁd degencrated seminiferous epithelial cells.
The section of the normal epididymis in casée of unilateral

hypoplasim revealed normal picture.
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Cryptorchidism

;Inci&ence.

out of 1000 pairs of genitalia examined 29 (2.9%)
shoﬁed cryptorchidism., The unilateral and bilateral
occurrence of the condition was noted in 23 (79,3:) and
6 (20475) cases respectively. In unilateral condition
the vight teestis was always involved. The testis was
reteined inside the abdominal cavity in all except one
in which the'érgan was located in the inguinal canal.
In 12 cases, fhe epididymis had its attachment with the
testes at the region of the caput only. In seven of these
cases, the detached part of the epididymis alone was
descended down to a distance of about 3-8 cm. from the

external inguinal ring.

Macroscopic Pathology.

The size and weight of the retained testes ranged from
1eT x 15 x 141 Cme 10 404 X 2.8 X 3.5 cm, and from 1.5 to
25.2 g respectively, The testes had a flabby consistency.
Bulging of the cut surface was poor. The colour of the cut
surface ranged from chocolate colour through varicus shades
of red and brown to almost normal fleshy white. The size
(445 X 3 X 342 Cle t0 546 X 4o1 X 4,2 cm.) weight (30,3 g

to 62 g) and consistency of the descended testes were within
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the normal range (Fig. 8).

The weight of the epididymis ranged from 0.95 g to
%¢8 g« In cases where epididymis alohe‘was desacended, the
detached part of the epididymis was stretched to a length
of 5-12 cm. (Fig. 9)e

iHicrogcopic Pathology.

Microscopic picture of the testicles showed varying
degrees of degenerative changes. The basement membrane
was thickened and wavy. In most cases, the seminiferous
tubules were lined by a single layer of supporting cells
only (Fig. 10). Normal or degenerating gonocytes were
occaeionally met with at the basement membrane and the
centre of tubule. Many tubules were distorted and few
even destroyed and partially replaced 5y fibrous tissue
(Pigs 11). Varying degrees of intertubular fibrosis and

leydig cell pfoliferation were also obgsexrved (Fiz., 12).

Except for an.increase in .intertubular connective
tiasue no structural alteration was present in the epididymis.,
The intertubular fibrosis was very marked in certain cases
(Fige 13 and@ 14). The lumen of the epididymis was empty in

all the cases.
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Eetopic Testis

Incidence,

There were 4 cases (0.4%) of unilateral ectopic testis
of the right side. Of these one was seen in assoéiation

with Male pseudohermaphroditism.

Macroscopic Pathology.

In all céses the testis were located below the askin,
glightly posterior to the external inguinal ring, close to
the penis, Iﬂ one case the testis was rotated on its long
axis (Fig., 15). The size and weight of the affected testes
:anged Prom 2.7 X 1.7 X 2.2 ems t0 3.3 X 2.1 X 2.4 cms and
4.6 to 11 g respectiwly, The éonsistegcy'wgs noted to be
softer than that of a normel testis. The bﬁlging of the
cut surface was not pronounced. ‘The weight of<the epididynmis
ranged from 1.1 to 4 g. | |

| Microscopic Pathology.,

The egmihiferOQS‘tubu;es were lined by a single layexr
‘of suppprting eel;s, with few gonocytes scattered towards
the centre. 'Eegenerative changes charactericed by
vacuolation and hyperchromatosis of the lining c¢ells were
also noticed, An appareunt increase in the interstitial

cells was present (FPig. 16).



36

The epididymis of the ectopically placed testes revealed
_ increased ig?ertubular connective tissue. The one which
was»assoeiated with Male pseudohermaphroditiem in addition,
showed vacuolation, desquamation and haemorrhage of the
epididymal tubules at the region of the caput. The normally
descended testis and epididymis did not reveal any structural

elteration.
Degenerstion

Incidence,

Extensive degenerative changes of the seminiferous

tubules were obgerved in 4 cases (0.4%).

Maeroscopic Pathologye

The Bize and weight of the testicles were within
the normal range. The.consistenéy was very soft with
praetically no bulging of the cut surface. The cut
surface appeared somewhat granular énd more reddish in

colour,

lderoscopic Pathology.

The mieroscopic changes showed wide variation not
only between the organ but also between the tubunles,

Extreme degeneration characterized by very prominent
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desquamation (Fig. 17) and vaeuolation (Fig. 18) of the
seminiferous epithelium were observed 1n;a11 the four
testicles. In many places the tubuies were lined by a
single layer of epithelium (Fig. 19). The basement
membrane were thiekened and hyalinized. Harkgd increase
of 1ntertubu1gr cdnnective tissue and apparent increase

in the number of Ieydig cells were also observed.

The epididymis revealed varying degrees of pyknosis,
vacuolation and desquamation of 1in1ng cells together with
intertubular fibrosis (rFig. 20).

Adhesion

Incidence,.

There were 18 cases (1.8%) of adhesions. Of these,
13 (87+) were found to be bilateral and diffuse and the
remaining (13%) pnilateral and localised., Three cases of
gnilateral adhesions were seen in the right testes and two
in the left. In bilateral cases, the adhésian with

epididymis was also present in all except oﬂe.

Macrogeopic Pathology.

In diffuse adhesion, the testicles were noted to be
hard and atrophied. The tunics were firmly adhered to the
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testis and epididymis. In localised adhesion the testicles
appeared to be normal in sige and consistency. The area of

‘adhesion ranged from 0.5-1.5 sq. cm.

Microscopic Pathology.

Ppronounced fibrous tissue proliferation at the site of
adhesion wag the characteristic changg,presently observed
(Fig. 21), It was difficult to differentiate the tunica
. albugenia from the layer of tunica vaginalis., In 2 cases
of diffuse adhesion and in one case of localised adhesion,
“infilteration of mononuclear cells especially lymphocytes
wao noticed (Fig. 22). The testicular tiosue below the
rezion of adhesion revealed varying degrees of degenerative
changes.. In diffuse adhesion the.eﬁtire testls chowed

atrophic changes.

In one case of 16calised adhesion,.metaplasia of the
£lat, mesothelial cells of the visceral layer of tunica
vaginalis was observed. The cells appeared cuboidal or
round in chape with large round nucleus., At some places
these cells got organised to form small groups of tubules
and attached to the external surface of the tunica
albugenia (Pig. 23). These jubules resembled normal
seminiferous tubules except for the absence of spermatid
énd apermatozoa. In some other areas unorganisged clumps
of seminiferous epithelial cells were observed near the

visceral layer of tunica vaginalis.
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Atrophy

Incidences.

' The incidence of testicular atrophy was observed to
be 1.3 (13 cases), All the cases were bilateral in

ocourrence.

-Mﬁerdeconié Pathology.

The size (Fig. 24) and welght of the testicle ranged
from 2,2 x 1 % 1.4 om, t0 3.7 x 2.1 ¥ 2,5 cm. and 4.2 to
14 g reapectiyély. There was diffuse adhesion with tuniée.
The testicles‘appeared to be hard in consistency. The cut
surface was brownish yellow in colour. 3 e¢ases revealed
g?ittinoue due to calcification. The celcified area
appeared yellowish white. The epididymiz was harder in
-GOnsistency aﬁd weighed from 1.2 to 3 ge.

Mieruscogic Pathology,

Eleven cases of testicular atrophy ﬁere characteriged
by complete necrosis and hyalinization of the parenchyma -
with pronounced fibrous tissue replacement in the periphery
of the testes (Pig. 25). The interstitial cells were almost
alwaye hyalinized. Two cases however showed proliferative
changes, Frominent mononuclezr cell infilteration especially

with lymphocytée, in the tunica albugenia and periphery of
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the testicles was observed in two other cases (Fig. 26).
The biood vessels in the tunieca albugenia appéared to be
gelerotic. Three cames revealed célc;fication of the
seminiferous tubules. Calcification occurred mestly on
the desquamated contents 6f the seminiferous tubules
(Fig. 27), but in some tubules calcification of the
epitheliun occurred in situ aleo (Fig. 28). |

The microscopic picture of the testicles in two cases
showed diffuse fibrosis of the entire testis. The semini-
ferous tubules were found to: have thick, hyaliniged -
basement membranes: 1ined internally by a.single layer of
degenerated ceils. Marked proliferation of the intersti-
tial cells was noticed in one case (Fig.i29).

Mieroscopic picture of the épididymis revealed varying
degrees of pyknosis, vacuolation and desﬁuamation of the
lining epithelium and praminent.intertubﬁlar fibrosis
(Pig. 30).

Testicular Haemorrhage

Incidence,

Haemorrhage waé observed in the right testis in one

case (D415%).
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Macroscopic Pathology.

The affected testis appeared to be normal in size,
shape and consistency., On the medial aspect of the testis

a dark area of about 4 sq. cm. was observed.

Microscopice Pathblog[&

The section of tpe testicle revealed a thick band of
tiseue - Orange with H & E stain and Yellow with Van
Gleson's stain ~ underneath the tunica albugenia (Fig. 31).
It was composed of closely packed, degenerated and hyalinized
red blood cellss At some regions the blood was seen
penetrated into the testicular parenchyma (Fig. 32), In
these, RBCs were present in the intertuhulan amd intratubular
spacese The seminiferous epithelium below the region of
haemorrhage showed marked degenerative changes, characterized
by desquamation, vécuolatian and hyperchromatosis with

practically no gamatogenic activities.
- Male Pseudo Hermaphroditism
Incidence,

One case O0f Male pseudohermaphroditism (0.1%) was

_ noticed in the present gtudy.
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" Macroscopic Pathology.

RN

The affected animal had external genitalia resembling
that of a femgle with prominent teats and mammary glands.
A greately enlarged clitoris with an imperforate wulvar
configurationiwas present. The internal genitalia also
resembled that of female (Fig. 33). But the gonads located
on elither side of the uterine horns appeared to be like
eryptorchid téstes. The right gonad was located ectopically
under the skin slightly posterior to the external inguinal
ring and the left, in the abdominal cavity. At the region
of the righf-caput epididymis, there was a cyst of about

1 om, diameter.,

The uterus, cervik and vagina formed a single destended
cavity containing about 300 ml of clear mucous fluid. The
déetended uterine on either side was seen originated from
the re&pectivé cauda together with a struéture resembling
vasa defferentia, The vas deferens initially passing along
the lateral border of the respective uterine horn, turned
ventrally at about the middle and travelling further down,
it became thickened and enlarged like ampulla at the region
of the anterior vagina., Beyohd thig, the structure could
not be palpated, The uterine horn and vasa defferentia on
either side was observed %o be bound together by connective

tissue.,
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Microscopic Pathology.

Sections of the gonads revealed densely packed semini-
ferous tubules, lined by a single layer of supporting cells.
Mild degeneration of the lining cells was present in both
the itestess The 1nterstitial cells showed proliferative
changes. Seminiferous tubulesg and interstitial cells were
present inside the wall of tunlca albuginea at different
lccations (Fig. 34).

The epididymig revealed a marked increase in the
intertubular connéctive tissue, The structural integrity
of thg lining églle was maintained in the left epldidymis,.
But the right epididymis especially at the region of
.efferent ducts showed vacuolation and desquamation of the
lining cells. At some regions haemorrhage was also noticed

between or within the tubules,

- The microscopic characteristics of the vas deferens,

ampulla,uteruq and vagina appeared normal (Figs. 35 & 36).
Spermiostesis

Incidence,

Spermiostasis in the efferent duct was observed in

11 cases (1.1%)§
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Macrascopic Pathology..

The epididymis was normal in all recpects except for
the stasis of 'sperms in one or two efferent ducts.
Macroacopicaily the affected ducts appeared like thick
yellowish~vhite coiled lines.

Mic;oscdpic Pathology.

The efferent tubules were distended with closely
paclked sperm masses. The lining of the tubule wés intact
(Fig.'37). In two casep large groups of lymphocyies were
observed in the intertubular connective tissue near the
distended tubules (Fig. 38), The sections of testes and
_ epididymis were found to be normal.

Spermatic Granuloma

Incidence.
One case (0.1%) of spermatic granuloma was observed.

Macroscopic Pathology.

A large number of yellowish-white nodules of varying
pizes (oome upto 2 em, in diameter) were noted at the region
of efferent ducts on both sides (Fig. 39)., The weight of
the right and left epididymis were 16,5 g and 16 g respecti-

vely. Both the testicles were also found to be larger in
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slze and softer in capeistencys The right testie had a

pize and wéighﬁ of 7.1 x4 x 4.7 cm, and 93.2 g respectively,
while the left testicle measured 645 x 3.6 X 4.1 cme and
weighed 72 g.

Fhw The noduies when incised revealed thick yellowish-
white caseated material resembling inspissated pus. Clear

watery fluid oozed out from the cut surface of the testicle.

Microscopic Pathology.

The tubular lining of the affected ducts was completely
destrayed resulting in the extravasation of sperms into the
interstitium of the ep;didyyis. Around this accummulated
mase of sperms, a typical foreign pody granulomatous reaction
charaeterized by the presence of a lzrge number of macrophages
an@ few gianticells was geen. The zone of granulomatous
reaction was walled off by a thick band of fibro-collagenous
tissue, The lumen of the destoyed tubules showed the presence
of thickly packed sperm masses together with cellular depris,
macrophages and giant cells, Most of the giant cells revealed
ingested sperms in their eytoplaam (Fig. 40), Isolated groups
of lymphoid cells amidst the fibrous tissue were also observed
at mgﬁy places. ASome of the efferent tubules were densely

packed with.séerms, but the lining epithelium was intact,
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The seminiferous tubules were separated from the
surrounding connective tissue, resulting in the formation
of a clear vacant space all around the tubules. Host of
the tubnles were shrunken and completely packed with
saminiferqus epithelial cellsg intermingled with spermatozoa.
Pronounced desquamation of the seminiferous epithelium was

also present.
Epididymal Haemorrhage

Ineidence.

There were 4 cases (D.4%) of unilateral epididymal
haemorrhages Two cases were observed in the right epididymio

and 2 in the left epididymis.

Maeroseopic Pathologye

The haemorrhage characterized by brownish black dis-
eolouration was confined at the region of efferent ducts.

The affected epididymle appeared to be normal.

Microgeopic Pathology.

Haemorrhage was observed mostly in the epithelial
lining of the efferent ducts (Fig. 41), Red blood cells

could be located in the lumen in certain areas, Heemorrhagic
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tubules were very much dilated. The integrity of the
epitheligl lining was lost at.some places. There was no

pathological lesions in the testicles or epididymis,
Epididymal Melanosis

Incidences

- 43 ecases (4.3%) of epididymal melanosis was observed,
of which 37 (86%) were unilateral and the remaining
bilateral (3451), Asmong the unilateral cases, 22 (58.5%)
were aeeniin ﬁhe right epididymis., Iocalised and diffuse
type of melandsia was observed in 21 (46.5%) and 22 (53.5%)

cases respectively.

Haerogeopic Patho;ogy.

. Iocalised melanosié characterized by a brownish black
discolouration was confined mostly at the region of efferent
ducts. The diffused type chowed varying degrees of black
pigmentation ét different rezions of epididymis. Sometimes
4the whole epididymis was involved, | '

Microacopic Pathology.

In localised melanosis the pigments appeared as dark
brown rourd masses within the epithelisl cells of the

efferent ducts (Fig, 42)5 No structural alteration was
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géneraiiylobserved. But in sole cases, the epithelium of
the efferent ducts was destroyed at certain places. 1In
diffuse type.Athe brownish black elongated or spindle
chaped pigment masses were seen seattered in the smooth
mdseleavand connective tissue layers of epididymis (Fig.43).
Struetural iniegrity of the epididymis was maintained in

all cases.
Cystic Persistent Mesonephric Tubule

Incidences

89 cases (8.955) of cystic persistent mesonephric
tubules were observed, of which 41 (46.1%) were seen on
thé right side, 35 (39.3%) on the left and 13 (14.65) on
both sides. ‘

lacroseopic appearance.

Majority éf'the cysts appeared as round or oval
gtructures meésuéing about 9¢2-0,5 mm. in diaméter, located
at the anterior aspect of caput épididymis near its ventral
border (Pig. 44). Very rarely cyets upto 1 cm. in dimsmeter
were observed., Infrequently 2 or 3 cysts were observed in
the same location, A few (4 cases) were observed within

the tunica albugenia about 1-2 cme below the usual location.,
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The cysts contained a clear watery fluid. The testis and
epididymis did not reveal any macroscopic changes in any of

the caseas.

Microscopic appearance.

Histologiéally the cysts were found to be lined by low
columnar c¢iliated epithelial cells (Fig. 45). In all cases
except ohe, the testes and epididymis did not reveal any
inflammatory dr‘pathological changes. -In one case in which
the eyot was located within the tunica albuginea (Fig. 46),
_ teaticularuparenehyma beneath the c¢yst, showed marked
degeneration of the seminiferous tubules., In this area
dilatation and rupture of lymphatic channel were also

obgerved,
Appendix Epididymis

Incidence.

in 1000 pairs of organé examined, 147 (14.7)) showed
appendix epididymis, Of these 89 (61,3%) were right sided,
32 (21+85%) left sided and 26 (16,95%) bilateral. 415 (78.2%)

. cases appeared haemorrhagic in type.

Maercseopie appearance.

The appendix epididymis wae a small, flat, dipc-chaped
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ptructure attached %o the anterior aspect of caput
epididynis near its ventral border. Its dismeter ranged
from 0.,2=0.6 mm, Two types were observed one reddish and

the other, whitish in colour,

Microscopic appearance.

Ffhese bodies were found %o be lined by a layer of tall
columnar cells on the exterior. The lining cella blended
with the visceral layer of tunica vaginalis. The body
contained tubule similar to +he epididymal tubule in
gtruciure, surrounded by connéctive tlssue. The serial
sections revealed that the tubules ended blindly, with no
mechanical connection with the epididymal tubule (PigedT)e
The appendices which appeareé haemorrhagic grossly, were
found to be closely packed with RBCs masking the tubular

ptructure within (Fig. 48).
Cystic Remnants of Mullerian Iuct

Incidence,

22 cases (2.25) were observed. The frequency of
ocecurrence of the condition in the right and left organ
was found o be 9 and 8 cases respectively. In © cases,

both the orgens were involved,



Macroscopic appearance.

The size of the cyst varied from U.3-1.2 cm, in diameter.
The cysts were located either in the cauda near the origin
of vas deferens (Fig. 49) or anyvwhere in the vas deferens

(Figs 50).

Microgcopie appearance,

These c¢ysts, which were embedded in the connective
tissue coneinted of a layer of smooth muscles lined
interiorly with a layer of columnar cells, Thé section of
the testis and‘epididymis did not reveal any pathologiecal

alterations.
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DISCUSSION

A ut of the total 1000 palrs of testicles and
epldidymis examined, 174 (17.4%) revealed various
pathological lesions., The percentage of pathological
‘conditions observed during the. course of the presont
study was comparable to that reported in the literature
(0tt, 1937; Rosenberger, 19513 Blokhuis, 1966; Loliger,
1957; ever, 1969). In addition 258 oxgans (25.87%)
showed minor developmental aberrations of little

significance.

of the tétal 174 pathological éonditions, 147 were
congenital orfﬁossibly hereditary in origin. The
incidence of acquired conditions was only in 28, The
low inecidence of acquired conditions might be due to the
eomparativelyllow age group of the experimental aunimals.
A positive correlatlon between age of the animel and the
oeeurrence of‘acquired pathological conditions of the
gonads has been observed by several workers (Gunn et al.
1942; Miller & Moule, 1954; Mobntee, 1958; Murray, 1969;
Bishop,; 1970)s

Testicular hypoplasia, seen in 58 genitalia (5.8%)
formed the most commonly encountered bathological condition

of the testicles in bucks., The fregquency of occurrence of
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the condition presently observed is comparable to that
reported in goats by the earlier workers (Richter, 1919
Rosenberger, 1951; Schonherr, 1956; Fraser, 1971). In the
present study hypoplasia was noted to be mostly (36.65
biléxeral in néture. In bulls and rams, on the other hand,
unilateral hypoplasia was of more freguent occurrcnce
(Lagerlof, 1938; Bruere, 1970), The bilateral cases
revealed the.grosa and microscopic characteristics similar
to those of total gonadal hypoplasia described in bulls by
Tagerlof (1938). The affected testicles were strikingly
small in size andweight and showed total absence of

ganatogenic activity.

ﬁnilatergl hypoplasia was observed only in 2 cases
(3:4%) arnd in both the right testes were involved. In
contrast lagerlof (1938) repoﬁted that the left testicles
(25) were more prone to be affected with hypoplasia than
the right (15) in bulls. The hypoplastic testicle was
-undersized and hietologically recembled a developing
teaticie, Majority of the seminiferous tubules revealed
‘vaxyingrdegreesvof spermatogenic activities, Section of
the caput epididymis showed spermatdzoa intermingled with
seminiferous epithelial cells and glant cells - a pictuze
-qften‘seen in association with a developing tesfia

(Harshan, 1975; Settergren, 1975), Temporary unilateral
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hypoplasia due to late descend of testis has been reported
in rams (Guon et al, 1942; Bruere, 1970)., It is probable
that the two Qnilatéral conditions presently obscrved might
not have been true hypoplasia but only cases of delayed
onset of spermatogenic activity resulting from thé late

descend of teeticles,

Cryptorchidism was noticed in 2.9% (29 caseg) of the
organg examined. The incidence of the conditione presently
observed is in keeping with that ieported in bucks (Imsh
et al, 1930 and 'Skinner et al. 1970). fThe unilateral and
bilateral occurrence of the condition was noted to be
793% (23) and 20,7% (6) respectiwly. In unilateral cases,
only the right testis was involved: In Angora goats Iush
et al. (1930) also ébseried that eryptorchidism was usunally
~unilateral affecting almost always the right testis,
According to Brodey and Fartin (1958), unilateral cryptor-
‘ehidism more often affects the right testis, possibly
because the right testis develops in the embrys a greater

distance away from the scrotum,

{

ﬁieroscoﬁic plcture of the eryptorchid testis showed
varying degrees of degepepative changes, But extensive
degeneration characterized by fibrosie and interstitial
cell proliferation (Cohrs, 1966; Jubb & Kennedy, 1970) was
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not observed in any of the cases. Sinee the animals in the
‘present study were in the low age group, the organs probably
might have been collected muech before the terminal stage of

degeneration,

In 12 cases, attachment of the epididymis with the

~ corresponding testis waé.confined only at the caput region.
‘Further, there‘was partial descend of the detached part of
the epididymis in seven cases. The condition similar to
this has been reported in horses (Roberts, 1971). Except

- for an increased intertubular comnective tissue no other
gtructural alteration was obseyved in the epididynis. The

dumen of the epididymis was cuply.

In four cases, the right testis was found ectopieally

~ located below the skin, slightly posterior to the external
inguinal ring, close to the penis., Ectopia of the testis
with location in the femoral canal, perineal‘region or
close to the penis hap been oecasionally reporxrted in
domeptic animals (Cohrs, 1966). ‘Groes and histbpathological
changes recembled those of eryptorchid testes. This finding
is eséentiallyvin keeping with that reporteé by Cohrs (1966).
.Aaeording to Roberts (1971) the coﬁdition was seen more
freguently in male pseudo hermaphrodites and attributed

this to the absence of scrotum, Ou'b' of -the four cames
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presently observed, one was seen in association with male

pseudo herwmaphroditism,

Ixtensive degeneration of seminiferous Qubules
characterized by severe desgquamation, wvacuolation,
pyknosis and fibrous tissue replacement was observed in
four (0.4%) testicles. The incidence of testicular
degeneration presently recorded is much lower than that
reported in domestic animals (Lagerlof, 1963). Jubb &
Kennedy (1970) opined that the sensitivity of testicular
epitheliun to any adverse influence might be the reason
for observing high proportion of testicular degemneration
in gnimals. In the present studj, only organs which were
grossly affected and those suspected to be affected were
Included. Since it ls not possible to detect the first
tuwo degree of degeneration clinically (Lagerlof, 1963),
some cases of mild degeneration might have passed unnoticed
and left oui ffcm the study. Further, there are several
reports to indicate the incidenée of testicular degeneration
inereases with increasing age of the animals (Miller &
loule, 1954; Galloway, 1961; Iadds e% al. 1973). The
comparatively low age group of the animals might also
have contributed £or the pregenﬁ low incidence of the

condition,



57

There were 18 eases (1.8%).0f adhesions. Thirteen
(72.25) were bilateral and diffuse and‘seen in association
with testicular atrophy. The five unilateral adhesion was
localised and confined to an area of about 0.5-1.5 sq. cm.
The incidence of adhesion presently observed was much lower
than that reported in rame (Watt, 1972) and bulls (Webster,
1932; Kanagawé, 1960; 1961; Galloway, 1961). Increased
aceurrence of the condition with advancing age has been
reported in bulle (Galloway, 1961; Iadds et al. 1973).

The low incidence of adhesion piesently encountered probably
cculd be'attributed {to the comparatiwely low age group of
the animalg. The microseopic eha:acteristica of the
adhesion observed in.the present study are comparable to
those reported in the literature (Cohrs, 1966; Jubb &
Eennedy, 1970). The testicular tissue below the region

of adhesion révealed varying degrees of degenerative
changese. In diffuse adhesions, the entire testis showed

atrophic changes.

Hetaplasia of the epithelium of the visceral layer of
tunica vaginalis and orgenization of the metaplastic cells
into structures resembling no;mal seminiferous tubules at
different regions, observed in one case’of'localiéed
adhesion seeums to be a new finding. The metaplasie of the

epithelial cells of tunica vaginalis into stratified
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sguanous epifhélium'has been reported in the literature
(King, 1954). The epithelial cells iining the visceral
layer of tunica vaginalis gre known to be the remnants
of the germinal epithelium that covers thg primordiun of
the gonad in the embryo giving rise to the glandular
tigsue (Bloom & Faweett, 1968). The formation of
seminiferous tubule like structures from the metaplastic
visceral layer as observed in the present case could thus

be explained.

There weré 13 cases (1.3%) of testicular atrophy.
Thé fncidence of gonadal atrophy presentiy observed ie
comparable $o that reported in rams-(ﬁilier & Moule, 1954;
Smith,‘1962). - In contrast, Richter (4919) and Eﬁaser {(1971)
exzpressed the view that testicular atrophy was the most
important and ffequently encountered conditiorn in bucks,
However, it is to be pointed that under "atrophy" they
included cases of testicular hypoplasia also. Hence, it
igo probable that some of the cases recorded by them might
not have beén "qtrophic testicles” in the true sense,as

pointed out by Rollinson (1950).

In elevenfcases of testiculgr atrophy there were
ecuplete necrosis amd hyalinization of parenchyma with

pronounced fibrous tissue replacement at the periphery of
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the testis. Interstitial cells were also hyalinized in
most of the cases. Two of the cases showed in addition
cellular infilteration. The lesions in these recembled
those resulting from Brucella orchitis described by Cohrs
(1966). Since the prevalence of Brucellosis in goats has
been_reportedlfrom different parts of India (Nelakhantan
and Pande, 1948; Mathur, 1968; Panda & Pat, 1969; Mathur,
1972; Xumar et al. 1976), it is possible that the two
cases under Teport might have developed as the after
effeet of Brucella infection. Three of the atrophied
testicles (23%) revealed calcification also. The frequency
of occurrence of calcification of caprine testis hae been
reported to bé high (Richter, 1915; and Fraser & Wilson,
1966). Two‘cgses revealed diffuse fibrosis with prominent

interstitial cell proliferation.

Testicular haemorrhage wasipbserved in one case (0.1%).
Haemorrhagic area was dark in colour and was loceted in the
medial aspect of the right testis, The affected organ was
normal in size, shape and consistency. Microscopically a
thick band of closely packed degenerated and hyalinized
red blood cells was noticed just below the tunica albuginea.
AT some regions, the fed blood cells were present luside
the testicular parenchyma. The seminiferous epiithelium

below the reglon of haemorrhage showed mar ked degeneration.
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 Testieu1ar haemorrhage occurring in association with

. ¢gertain infectious diseases, due to disturbances in
clothing mechanisms or mechaniecal injuries of the testicle
has been ocoasionally recorded in animals (Runnells et al.

1965) .

One cape (0.1%) of male pseudo hermaphroditism was
observed, The condition has been reported to be wery
common in hornless breeds of goats (Eaton & Simmons, 19%9;
Eaton, 1943; Paget, 1943; Asdell, 1944; Beuchi, 1957;
Lgor et al. 1962; Koch, 1963). In horned breeds, on the
other hand, the reported incidence of male pseudo
hermaphroditisn was only less than 0,15 (Asdell, 1942;
Paget, 1943), ialabari goat is considered as a horned
breed (Kaura, 1957) amd this probably may explain for
the low incidence of the condition presently observed,
The morphological and histological characters of the
gonads resembled those of cryptorchid testes. One
peculiarity observed was the presence of testicular
tissue within the tunica albuginea. Except for the
absenee of oviduct, the tubular genitalia of the Jemale
type was well developed, The absence of oviduct night
be due to regression of the eranial portion of the
mullerian duct, Ho attempt has been made to identify

- the genetic sex of the animal under study, Howewver, there
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are reports to indicate that in goats the gemetic sex of
male pseudo hérmaphrcdite is-always fewale (Luers &
Struck, 1969; Bielanska-osushowska, 1960; MHcFeeley et al,
1966), |

éhere were 11 cases (1.1%) of spermiostasis, affecting
t or 2 efferent ducts. The histolcgié picture was similax
to thab described by MeEntee (1973), and was characterized
by distention of efferent tubules with closely packed-
sﬁerm<massee.‘ The : structural integrity of the lining cells
was notb affeefed. In two cases there were large lymphocytic
foci in the interstitial connective tissue near the distended
tubnle. The presence of 1ympho¢ytie;£b¢i in the intératitium
of the epididymis has been observed even in noxrmal animals
(Rao, 1971 and Thomas, 1973) and according to McEntee (1973)
this isvof'no significance, Spermiostasis in one or two
aberrant tubules was not considered important unless it

produced spermatic granuloma (Mctntee, 1973).

There was only a single case (0.,1%) of spermatic
grapuloma. The frequency of occurrence of the condition
was very low when compared to that reported in polled breeds
of goats (Riehtgr, 1919§ btt, 1937; Rosenberger, 1951;
Schohherr, 1956; Koch, 1963). However, in horned breeds,
§§ermati¢ granﬁlbma was observed only rérgly (Koch, 1963;

Weber, 1969). The low incidence of the condition presently
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obgerved might probebly due to the bree& difference, The

. microseopic picturé of the spermatic granuiama was
characterized by distruction of the lining eplthelium,
extravacation of sperms into the interstitium and
granulomatous reaction arcund the sperm masses. This is
essentially in keeping witﬁ*the findings Qf“earlier warkers
(Cohrs, 1966 gna Jubb & Kennedy, 1970). The testicles
appeared largé in size and soft in consistency. On
incision, eclear watery fluid ooged out fram the testicles.
The seminifeidus tubules at certain regions were found to
be separated from the surrounding connective tiséue. A
¢lear vacant space all around the tubules was also present,
Most of the tubules revealed aegenerétiva changés. The
peculiar testicular ehanges could be attributed to the
roetention of fluid within the testicles, probably due to

" blockage of the efferent ductss

Four cases (0.4%) of haemorrhage of the efferent
ducts were obgerVed. The condition waes not seen reported
in domestic animals. Haemorrhage waé'mostly confined
within the epithelial lining of the efferent ducte. There
was no pathological lesions in the testicles or epididymis
nssociated with this condition, The efferent ducts are
known o be verj sensitive to inflammation and injury

(Parsonson gt gl. 1971; McEntee, 1975). It may be possible
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 that epididymal hnemorrhage presently encountered might

have been due ta some traumatic 1n3uxy.

Epi@iﬁymal melanosis was observed in 43 cases (4.3%)s
Blom & Ghristensen (1956) réported an incidence of 5.37%,
epididymal melanosis in bulls. Two morphologically and
histalogicglly different forms of melanosis. viz., localiged
and diffuse were preéently reeOgnieed. The locallised
nelanoeis was haticed onl& at the reglon of efferent duets
and characterized by the presence of melanin pigmenta
within the epithelial cells. -On the other hand, the
diffuse melanosis was observed in the epididymis at
different regl§ns. In this the pigmentation was eonfined
almaa% aglways to the smooth muscles or eénneetive tissue
layers of’the epidiﬂymal,tubule. The péesent findinge
are akin to thgse reported in bulls by Blom & Christensen
(1956). The impoxtance of epididymal melanosis has been
reported to be insignificant (Mchatee, 1973). But im the
pregent stndy';ew_caaes 0f localised melénogis showed
destruction of;epith&liai layers of efferent ducts at
certain aveas. It is difficult to say with certainity
whether theee}changes are of any signifiéanee. It may
hawever be worthwhile to remember that melanosis ~ou1d
| also semetimes be caused by adrenal diseases or hmrmonal
imbalance (Runnella. 1965}_
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Bightynine cases (8.9%) of cystic persistent mesonephric
tubules were observed in the present studye The condition
dogs not seem to have been reported in éoats- ‘But in gheep
and boar, this has been frequently obaervaﬂ'(ﬁhttﬁ 19Ma
and Thomas, 1974). The cysts appeared as round or oval
structures meaéuring about 0.,2~0.5 mm. in diameter, located
mostly in the anterlor aspect of capul epididymis near its
veatral border; In four cases, the cysts were located within
~the tuniea albuginea, 1<«3 cm. below the usual locations The
macroscopic and microscopic characteristics of the cyst
closely resembied those desecribed by Watt (1971a)., Section
of the testicles and epididymis did not reveal any lesion
in most of the cases. However, in one case where the cyst
was present in tunica albuginee, the lymphatie cﬁannel'
below it wae bund to' be very much distended resulting its
rﬁpture and‘effusion of fluid into the testicular parenchyma.
This might ha?g been due to the pressure éxerted by the cyst
in the lymph vessels Moderate degeneration of seminiferous

tubules wae also present at the region,

| Burihg the course of the present study, 147 organs
showed appendii epididymis; 0f these, 89 were right sided,
32 left sided and the remaining 26 bilateral,. The condition
‘ha§ béen deacrﬁbed in man (Bloom & Faﬁceft; 1970) but not
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in domestic animals., The appendix epididymis appeared as

a small, flat, disc-shaped structure; attached to the
anterior aspeét of the caput epididymis near its ventral
berder by a stalk. Most of them were haemorrhagic (reddish)
and the others noh-haemorrhagic (whitish). Microscopically
this body was lined exteriorly by a layer of %all columnar
epithelial cells. Wwithin this, there was a tubule having

a structwre similar to the epididymal tubule., However,

this tubule rémained.és a separate entity without having
any cannection with the epididymal tubule proper. The
haemorrhagiec type showed closely packed red blood cells
masking the tgbular structure within. The tubule which was
present within the appendix epididymis was believed to be
the remnant of a portion of mesonephric body (Bloom &
Taweett, 1970). HNo pathological lesion of testis or

epididymis was noticed ih association with the condition.

_ Cystic remnants of Mulleriazxduct.wére observed in
22 cases (2.2%). Of these, 9 were right sided, 8 lefd
sided and the remaining bilateral. Th;re seems to be no
comparable repbrts in bucks or rams. The condition has
been reported to be very high (24%) in bulls (Blom &
Christensen, 1956), The eyste wexe located. eithar in the
cauda near the origin of vas deferens or anywhere in the

vas deferena., The size of the cyst varied from 0.3-1.2 em.
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in diameter, Hlstologically the cysts were embedded in

" thé comnectiwe tissue. The cyst wall consisted of smooth
masculeture, interioxly lined with a laygr of columnar
cells. fThe mdrphdlegical and histologiéal featurecs
resembled those réporfed in bulls (Blom & Christensen,
1956). No pathologieal changgé of testis and epididymis
was noticed in association wifh the condition. .Hence it
is considered as an anatomical variation of not much

significance,
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SUMMARY '

A study on the incidence and nature of testiculer and
epididymal pathology in bucks was undertaken as an aid to
understand the problem of male infertility in goats. The
study was based on one thousand pairs of testicles and
epididymis of bucks, aged 6-18 months, collected from the
Municipal Slaughter House, Trichur. After noting the
macroscopic changes, the organs which were grossly affected
and those which were suspected to be affected wers subjected
to detailed histological examinations.

Out of the 1000 pairs of organs exemined, 174 (17.4%)
revealed various pathoibgical lesions, In addition, 258
organs (25.8%) showed minor developmental aberrations of
little significance,

_df the total 174 conditions, 147 were congenital or
posspibly hereditary in nature. The various pathologiecal
conditions encountered under this catagory were: Hypoplasia,
nyptorchidiem; Eectopic testis, Male pseudo hermaphroditism,
Spermiostasis, Spermatic granuloma and Epididymal melanosis.
The incidence of acquired conditions such as Testicular
degeneration, Haemorrhage, Adhesions, Atrophy and Epididymal
haemorrhage, was observed to be only 2.8% (28 caées). The

developmental aherrations recorded were: Cystic persistent
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- mesonephric tubule, appendix epididymis and cyetic remnants
0f the Mullerian duct.

'Testiéulér hypoplasia was the most frequently
encountered pathological condition, There were 58 cages
{5.85) of hypoplasia, of which 56 (96,6%) were bilateral
and 2 (3.4%) unilateral affecting the right testis. A4ll
the bilateral cases revealed the gross and micfo&copic
characteristics similar to those of total hypeplasia.
Histologically the unilateral hypoplasia appeared more
like a developing testicle, Hence the possibility of
this being a condition of late descend of testicle was
suggested, | |

Cryptorchidism was observed in 29 animals (2.95%) =

25 (79.3%) unilateral and 6 (20.7%) bilaterals, In
unilgteral cases, élways the right testis was involved,
Detachment of corpus and cauda from the testis proper was
observed in 12‘caaes. and in seven of these the detached
part of the epididygis alome was partially-descended;
Mieroscopically the-affected testicles revealed varying
degrees of degenerétion and interstitial cell proliferation.

Ectopia of the testis was observed in 4 cases (0.4%).

Ir all these, right testies was involved., One casc was
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observed in asspciation with Male pseudo hermaphroditism.
@h@ gross and microscopie picture of the gonads resembled

the cryptorchid testes,

Txtensive degeneration of'seminiféroue tubules
characterized by severe desquamation.?vacuolation,
pyknosis and fibrous tissue replscement was observed in

four (0 04%) te Sti'CIEBo

Adhesion of the tunics with epididymis and teastis
were observed in 18 cases (1,8:), Thirteen of these
showed dirfusé adhesion and were seen in association with
testicular atrophy. In five cases the adhesion was
localised‘tc an area of 0.5-1.5 sq. em. only. One case
of localised adhesion revesled metaplasia of the epithelial
cells lining the viseceral layerlof tunica vaginalis.' Thesge
meteplastic cells at some places became organised to form
structures resembling seminiférous tubules. This appears

to be a new finding,

There were 13 cases (1.3%) testicular atrophy. .1n
eleven cases there were complete necrosis and hyalinigation
of ¢the parenchyma with pronounced fibrous tissue replacement
at thé‘périphery of the testis. Interstitial cells were

also hyalinized in most of the cases. Two of these cases
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showed in addition, cg}lular intilteration and the lesions
in these resembled those resulting from Brucella orchitis.
Three af the afrophied testicles revealed calcification
also. 7wy cases revealed diffuse fibrosis with prominent
interstitinl éell proliferation. |

éeatieula: haemorrhage was observed in one case (0.1%).
fhe haemorrhagic area was dark in colowr and locasted in
the nmedial aspéct of the right testis. The affected organ
was normal in size, shape and consistency. HMicroscopically
- & thick band of closely packed, degeneratgd-and,hyalinized
ré& blood cells was seen just below the tunica albuginea.
A% some regions red blood celle were present inside the
teaticﬁlax parenchyma. The seminiferous epithelium below

the region of haemorrhage showed marked degenerative changes.

gne caee pf'male peeudo hermaphroditism was observed
in the presentfstudys The animal appeared like a feméle,
except for the presence of a large penis like clitoris
below an imperforate vulva. The tubular genitalia also
was that of a female. Histologically both the gonads
appeared like testes.

Spevmiostasis in one or two efferent ducte of epididymis
wagc observed in 11 cases., The testicles and epididymis did
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not show any lesions. Lymphoeytic foci near the obstructed

tubules wae observed in two cases.

{here was one case (0.1%) of spermatic granuloma., The
condition was characterized by the presencerf a large
number of granulomatous nodulesjat the region of the
efferent ducts on both sides., Destruction of the'lining
_'epithelium ot;the duct, exiravasation of asperms into the
interstitium and granulomatous reaction around the sperm
masses were oﬁserved mieroscopically ét diffErent placese
The cauda Epiéidymis was empty. The testes were enlarged
and there was accummulation of fluid within the organs.
The seminiferous tubules were found to be separated from
the surrounding connective tissue resulting in the formation
of a clear vacant space all'around the tubules. UHost of

the tubules revealed pronounced desquamation,

Four cases of epldidymel haemorrhage was noticed,
@ne.haemorrhage was mostly confined to the lining epithelium
of the efferent ducts. |

There were 43 cases (4 3%) of epldidymal melanosis.
The conaition mostly occurred unilaterally (37 cases), In
' 6 cases bilateral involvement was seen. . Two morphologieally
and histelogiﬁally differenf forma of melanosis viza.,

. localised anﬁ'diffusé, were presently recogniged. The
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localised melanosis was noticed only at the region of the
¢fferent ducts and characterized by the éresenee of melanin
pigments ﬁithin the epithelial cells.  On the other hand,
diffuse melanosis was observed in the epididymis at
different regi?ns; In this the pigmentation was confined
almost always to smooth muscles or connective tissue

layers of.the'épidiﬁymal tubule,

BLighty nine cases (8,9%) of cystic persistent mesonephric
tubules were observed, of which 41 were on right side, 35
on the left side and 13 on both sides. Except in one case
no pathelogicél alteréfion in the testis or epididymis was
observed. In one case dilation and rupture of the lymphatic
channel ﬁégether with moderate degeneration of testicular

parenchyma was noticed below the region of the.cyst.

147 easesi(14¢7%) of,appehdix epididymié vere observed
in the present:stuay. 0f these, 89 ﬁere right sided, 32
left sided and 26 bilateral. The appendix epididymis |
appeared as a émall flat disce~shaped stﬁucture attachéd to \
the anterior aépect of the caput epldidymis near its vantrall
vorder by a sfglk, Two typés viz., haemorrhagic (78.2%)
and nqn-haemorfhagie (31.8%) were noted. This body vas

e
.

exteriorly lined by g layer of tall'eoiumnér cella,
. Within this there was a tubule having a structure similar
. ) . . ) ‘ , \
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to the epididyaszl tubule, This tubule was found to have
ne connection with the epididymal tubule proper. The
hgemorrhagic type was closely packed with red blood cells
masking the tubular structure within, Appendix epididymis

has not been seen reported in domestic animals.

There were 22 cases (2.,2%) of cyétie rennants of
Pallerian duets located either ih the cauda near the origin
of was deferens or anywhere in the vas deferens. o
pathological lesion of the testis or epididymis wes noticed

in association with the condition,.
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Table=1

Pathological conditions of the testis and epididymis.

-

Conﬂitiane

W SIS W 0N RO W

Si; Nég fétal geﬁitaiig; Incidence
exanined Now %

1. Hypoplasia 1000 58 0.8
24 Cryptorchidism "o 29 2.9
Se Ectoéic testis u 4 0.4
4e Degeneration (aevere) n 4 0.4
5s  Adhesion (localised) " 5 0.5
Ge *Atrophy n 13 1.3
Te Pesticular haemorrhage " 1 0.1
8e Male pseudo hermaphro- o 1 0.1

ditiom

9 Spermiostasis n 11 1.1
10. Spermatic granuloma i 1 0.1
e Epididymal haemorrhage " 4 0.4
12, Epididymal melanosis o 43 4.3
| | Total 1000 17 7.4

* This includes 13 cagses of diffuse adhesion,




Table=2

Developmental aberrations of the testis
and epididymis |

a1t . Total genitalia  Ircidence
51, lo. Conditions exomined - .
‘ Noe p
Te Cyetic persistent 1000 89. 8.9
' mescnephrie tubules
2e Lppendix epididymis " 147 14.7
e Cystic remnants of " 2z 2.2
Fullerian duct _
Total 1000 258 25,8
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ABSTRACYT

Infeitility or sterility in bucks are almost always
caused by testicular or epidldymsl affections. Hence a study
on the pathﬂlogicai conditions of these orgaus might glve an
approximate ides of the nature and prevalence‘of sterility
conditions in male goats. The present study was taken up

with this objééﬁ.in view.

Thousand pairs of testicles and epididymis of buclks, aged
6-18 months were collected at randonm from thé ebattolir and
examined. The organs which revealed gross leslons and those
which were suspected to be affected were subjected to fetailed

higtopathological studies.

out of the thousand pairs of orgens examined, 174 (17.43)
.revealed various pathological lesions. The following patho-
logical conditions were observed during the course of the
present study: Testicular hypoplasia (5.8%)! Cryptorchidism
(2.95%), Betopic testis (0.4%), Testicular degeneration (3.4,
Adhesion with tunies (1.8%), Testieular atrophy (1.3%),
Testicular haemorrhage (0.1%), Male pseudo hermaphroditiam
(0.1%), Spermiostasis (1.1%), Spermatic granuloma (0.1:),

Bpididymal haemorrhage (0.4%), Epididymal melanosis (4e3%)..

In addition, 258 (25.8%) organs showed minor'developmental
aberrations such as cystic persistent meédnephric tubules
(8.9%), appendix epididymis (14.7%) and cystie remnants of
Mullerian duet (2.2%). .



