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INTRODUCTION



IHNTRODUCTICN

The importance of infertility as a limiting factor for
improving livestock production 1s well recognlsed. Investigat-
ions and surveys carrfed out during recent decadas'show clearly
that temporary §nfertility rather than absolute sterility is
more commoniy.enccuntered in cattle. OFf the various conditions
leading to impaired fertility in cattle, the problem of repeat
breeding assume§ paramount {mportance, posing grave economic
threat to Tarmers all over the world. Even today, fatlure to
breed or repeated return to service for no apparent rcason ccd~
stitutes the biggest problem confonting the datryman. Inspite
of the fntensive iﬁVeétigationsxcérfied'éqt during the past in
different parts of the world, the preb!em'stitl remains challeng-
fnge.

Compreheansive review on repeat breeding in cattle ﬁas
been presented by Casida (1961}, Jatnuddeen (1965), Hewett (1%68),
Olds {1963) and Roberts'{19?1);l Research werk carrfed out in
the last four decades in verfous parts of the world ocutlined the
major preportion of the problem, but 1imited advances havéhbaen
made in studying the various causes and still less on the dia-
gnosis of causes in in&ividual repeater cowse Obscurity of
causes in such cases made the problem challenging to clinician$
(Jainuddeen, 1965). Uterine pathology as direct effect or as

fndirect reflecticn of ovarfon and other disturbances has long



baen regarded as the comnonest cause. Clinical symptoms of such
uterine lesicns often cannot be demonstrated by rectal or vaginal
examination except in ssvere cases. 0Diagnosis on the basis of
rectal examination is not reliable and hence the possibility of
conclusive diagnosis is alse small. In this connection the
technigue of endometrial biopsy to accurately evaluate the
functiconal competence of the uterus and alsc to Tind the patho-

Yogical changas of the uterus will be of grest value.

‘The present {nvestigation waé taken up to evaluate the
usefulness of uterine biopsy technique for diagnosis of exact
nature of the disease problem . in {ndividual repeat breeder COWS.»
1t was also envisaged to suggest corrective measures on the basis

of the biopsy findings.
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REVIEW CF LITERATURE

one of the most important but poorly understood subjects
in bovine infertility is the 'repeat breeder cow'. According to
roberts (1971) repeat breeder cow is one that has normal or
nearly normal oestrous cycles, but fails to conceive in spite of
its being bred two or more times to a fertile buli. Literature
accumulated on the subject during the past has brought to light
the vastness of the problem. It {15 understood to-day that |
repeat breeding could ba due to a multiplicity of causes that

vary from herd to herd, cow to cow and from cestrum Co cestrum.

In a comprehensive survey Hewett (1968) reported lO'ber
cent incidence of repeét breeding. It was shown that the inci-
 dence varied according to seascn, 1t being Towest in spring.
The inctdence also increased as the herd size increased.
Zemjanis (1970) reported an average incidence of 15.1 per cent
{ranging from 6.7 to 20.9%). Reports from different parts of
the world revealed equal magnitude of the prceblem (Dessouky
and Juma, 1573; Ratman et al., 1975)s In India, Khan and
Luktuke (1967) observed that the incidence of repeat breading
varfed from 14 to 27 per cent. HNamboothiripad and Raja {(1572)
reported that 13,9 per éent of cows were repeat breeders In
Herala, According to Kodagali (1974) the problem was less

severe.

Causes for repeat breeding have been theoritically



grouped under two main headings viz., failure of fertilization
and early embryonic death, by many workers (césida, 15613
Salisbury and Vendemark, 19615 Robertsy 1971s Hafez, 1574 and
arthur, 1975, The fallure of fertilization and early embryonic
death have not been considered as causes in themselves, but only

cutcome of very many other factors.

Among the factors that impede the normal process of
fartilization, ovulatory disturbances and lesions of the salpinx
have been consfdered to be of importance. Van Rensburg and
'ﬂe Vos (1962) described ancvulation and delayed ovutaticn as
important causes of repeat breedings Choudhary et al. (1965),
while studying the pattern of cestrous cycle in Haryans heifers,
observed high rote {56.80%) of asnovulatory oestruses. Sampathe
kumaran and Iya (1966) recorded 74 cases of ovulatory faflure
ina tctai of 235 cows belonging to Red Sindhi, Tharparker and
sahfwal breeds. Rao st gl. (1975) observed five cases of
salpingeal affectfon cut of L repeat breeding cows examined.
Thay concluded that chronic salpingitis with mucosal cysts could
obviously interfere with transport of ovum resulting in none-
fertilization snd repeat breeding. Hamboothiripad and Raja
{1276) showed that. 21,95 per cent of repeat breeding in animals

studied by them was due to functional ovulatory disturbances.

Infection of the reproductive organs constituted the

most important diagnosed cause of impaired fertility in cattle



and great efforts have, therefore, been made {n recent years
not only to clarify the rcutes of these infections but also k@
establish control measures {(Roberts, 1971 and arthur, 1975},
The greatest advance in the understanding of the problem of |
repeat breeding in recent years has been the demonstration of
the role of vibriosis, trichononiasts and probably ﬁrucmllos?s
in causing early embryonic death (Roberts, 1371). Infeccian:of
genitalia especially uterus with a variety of organisms has ;130
been shown to be an important cause for early embryonic murt?»
T4ty (Asdell, 19583 Dawson, 1960 and Boyd, 1965). Nanboothirie
pad et al. {(1978) isolated the infective organisms from the

uteri of repeater cows.

Hafez (1974) held the opinion that prenatal mcrmaiic#
§n cattle was mostly due te unfavourable uterine envirenment
resulting in fmplantation feilure. Arthur (1975) expressed
that changes 1n the chamical environnent of uterus brought
about by deficiency of certain essential metsbolites could a?so

cause sarly embryonic death.

Variations in the naturéi secretions and luminal fluids
of genital tract have been subjected to extensive studies cav
arrive at reliable diagnostic measures for detecting the actual
problem in repeat breeder cows. Investigstions on the physical
and biocchemical properties of oestrual mucus havc been carried

out during recent yesars by many workers (Bacic, 19821 ?mnigréphi,
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19653 Luktuke and Roy, 1967 pattabiraman et al. 1967(a), {bi and
{c)s Bhosreker, 1973 and Pattabiraman and Venkataswami, 1978?.
beo and foy (1971) observed vartation in physical properties of
cestrual mucus in repeat breeder cows. They also noticed thét
the frecuencles of agglutination reaction with suspension of:
whole seman and washed spermatozoa were higher in repeat.breéd~
fng cows than in normal cows. Namboothiripad (1976} could not
derive any p@sigive role of local antibody response against ?
sperms in repeat breeder buffaloes. @!liar (1973) found tha#
sperm agglutination titres exceeded 1 in 512 in repeat breed%ng
cows and in cows exhiblting ncrmal fertility the titre did nét
excecd 1 in 6h. The degree in which oestrous mucus was pene#rat«
ed by spermatozca was also low in repeater cowse.

studies on the physiochemical attributes of uterine ;
sceretions were of halp in defining the effect of uterine |
Jesicns, but were not of much avail in actual diagnosis of
individual cases. Peterson {1865) found that in repeat bree@»
- ing cows, the oxygen consumption of the spermatozoa in the
uterine lovage samples was less when compared to normal breeéers.
The motility of spermatozoa was also reduced in the uterine ;
secretions from repeat breeder cows. Suge et al. (1975} esté-
blished differences in the suger and alcochol concentrations 6f

uterine fluid in sterile and normal cows.

results of many investigaticns have shown high rate of



‘occurrence of uterine lesions in repsat breeder cows. #ild
endometritis had Yong been attributed as a cause of repeat
brecding (Brus, 19523 Kampelmachner, 1952). Seftardis and
Tsangaris (1973) confirmed endometritis on histolocgical exami-
nation of the samples of uterine mucosa in 48 out of 50 repeat
breeding cows. Bhosreker (1973) found that in repeat breedfng
red Sindhi, Sahlwal, Tharparker cross bred'femalas, endamatr!-
tis was a conmon feature. Cupps (1973) detected uterine Iesfans
in 55 per cent of rapeal breeder cows. The main leslions observed
were perivascular, periglandular and sﬁbsurface infiltration of
cells, He opined that mild uterine infections resulted tn peri-
glandular fibrosis, when allowsd to continue and this would ;
jeopardise the functicnal competence of the endomstrial glan&s,
thereby posing the threat of incurable 1nferaility in affected
animals. Uterine infection with non=specific organisms was :
reported to be the {mportant cause of repeat breeding (Namboéa
thiripad and Rajs, 1976). :

Clinical symptoms of endometritis often cannot be
demonstrated by'rectal or vaginal examinations. ODfagnosis oﬁ
the basis of the rectal exanmination is not raliabie and hencé
the technicue of endometrial biopsy #0 accurately evaluste tﬁe
function of the uterus was developed. gndometriat biopsies i
were valusble atds f@r obtaining information on endometrium |
{ Hellway, 1971). Extensive use and adaptation of the endo- ;

metriaf blopsy has been done in human medicine (Nnyes. 1956 and



Nugent, 1963}, both for axparimanca3 and dfaghostic use, but%
literature on the use of endometrial biopsy in veterinary
medicine {5 scanty. The devices for ebtaining endometrial .
sampnles for bacteriological and histological studies vary ffém
a glass speculum and glass pipette (Hatch et al., 19849 and I
Easley gt al., 1951) or two telescoping metal tubes (Frank ané
Bryner, 1952 and Gunter et al., 1555) to three telescoping ,
matal tubes used with a spreading vaginal speculum, forceps ta
bring the cervix into pesition and disinfection of the carvical

os (Kempelmachner, 1954},

geveral efficient bleopsy instruments have been desigéed,
- notably, Thyets end cutter {Kaay, 1950), Folmer-Nielson's two
tube model (Rasbeck, 1950), a modification of the Folmer-
Nielson modal by Donker (1352) and @ cutting tong used by
skjerven (1956) for taking endometrial tissue for patho}egicél
studies. Brus (1952) studied tha various aspects of endometeial
blopsy and cencluded that‘maj@rity of reproductive disorders.
were detectable by the technique. He also reported that 13 out
of 25 repeat breeder cows conceived as a result of inseminati@n
immediately after the biopsy. HKampelmachner (1552) found t%i
ocut of 31 temporarily sterile animals to be affaeted'wich an&m-
matritis éﬂ histological examinat?an'éf endometrial biopsy
samples using Folmer~tifelson blcopsy instrument. The instrumgnc

used by Sskjervan {1956) consisted of a universal handie, an ;
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‘iatarcﬁahgeabie tube and a cutting tip. He obtained a concept~
fon rate of 57.8 per cent for animals exposed to this tachni%ue.
Har denbrook (f?Sﬂ]’ccllectad uterine samples using a biopsy
fnstrument which was @ modification of one deviced by Nielson
(1949). - 5‘

fozsa et al. (1960) developad a new technicue for taév
ing eﬁdumatrias bicpsies. The fnstrument was later emﬁlayedl
for studying the histological changes in the uterine nucosa éf
experimentally vibrio~infected cows {Jozsa at al. 1962). They
found lymphocytosis of endometrium as the main lesfon. rozsa
and Olsen (1564) utilised this technique for gauging the |
efficécy'sf antibiotics 1n vibrio-infections. The instrumené
developed by Hinecﬁa'gg,gl, (1964 ) consisted of four teles- ;
coping metal tubes which helped in taking beth histolegic and
bacteriologic samples. Histological changes in the endometrjum
of intact animals were studied by a bfopsy technique on 17
normal cows without asny deleterious effect {.Johnson, 1965). |
MeQueen (1957) obtained endemetrial biopsy samples using a
modi fied Folmer-Nielson cannula<trocar instrument from six
cows in & two week pericd after tnsemination without seriously

altering the conception rate for that service.

Larson ot al. {197C) studied the glycogen metabolism in
the bovine endematrium by collecting endometrial bicpsies frém

the caudal portions of the uterine cornua. Endometrial biopsfes
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were made use of for the study of the ultrastructure of bcvt?e
endemetrium by many workers (Stinson st al., 19623 Marinov and

Lovell, 1968). Muursepp (1972) collected biopsy samples of |

endometrium from 113 clinically normel cows on the day after|

artificial insemination. He established a significant corre«
latfon of ~0.36 between conception rate and the degrea of
lymphocytic nfiltration of the endometrium. Afansjevs (1972)
examinad histologically endometrial bicpsy samplés from 427 |

infertile cows, 56 per cent of which had cystic,hyperpllstic,

endometritis, non cystic endomstrial hyperplasia; endametritis
or a diffuse infiltration of nflammatory cells with desquauv
mation of the endometrlat epithel fum and vascular changes. Xt
was found that, while infertility in cows with norma) uﬂdﬂmab+
rium never exceeded seven per cent, 37 per cent of cows uichf
various forms of endometritis due to none-specific 1nfecnians}

remalined sterile. Zafracas {1974) observed cellular 1nfi!trat—

fon of the endometrial stroma with round cells, neutrophils k
and eosinophils, lymphatic aggregations and areas of necrosis
in endometrial biopsies from 117 infercile cows. |

A new Instrument was develcped by Arfa (1976) which |

consisted of a rotatable cannula, with a fenestrated bulb atf

the tip which removes fragmen:s of endomatrium. Biopsy spaciu
mens were taken from Scrcaws und the procass of biepsy was wall
tolerated and caused minfmal haemorrhages | r

4

\
1
|
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From India, only liﬁiteﬂ reports have'apﬁeéred on
uterine changes of repeat breedér cows and still iess on
uterine biopsy of repeat bresders. B8handari (1973) conducted:
andonetrial biopsy in 102 Saﬁ!w&l'ccws and cbserved that 13;8:

per cent biopsies showed normal endometrium and 86.2 per cent

showed endometritis.



MATERIAL AND METHODS



MATERIAL AND METHCDS

Cross-bred Jersey and Brown Swiss cows belonging to
the University Livestock Farm, Mannuthy were utilized for the
purpose of study. All animals in this hard were under regular
rcproductfve health contrel progrenme. The cows which had
fatled to concelve even after three or more inseminations with
the semen of fertile bulls were considered as repeaters.
Twenty six repeat breeding cows which showed no obvious clfn?-
cal abnormalities of the genital tract and had normal or
nearly normal osstrous cycle formed the experimental antmafs-
Four cows which settled at first insemination were also uti-

lized §n the sane mannar as {n the experimental animalm for

compar i son.

Uterine biopsy was taken during the early part of
castrum say, four to six hours after beginning of the heat
from the 26 repeat breeding cows and four healthy controls.
EVery cow was inséminatedﬂafter 3 to 12 hours of biopsy with
good gquality semen and treated with one gram stroptomycin
and 8 lakh units penicillin in 30 ml sterile distilled water
after 12 to 2k hours of artificial insemination (Ramadas
et al., 1978). All the enimals were watched for bleeding
or any other abnormalities subsequently and were regularly

chacked for recurrent heat and pregnancy.



i3

Biopsy instrument

The instrument used for collection of endometrial
bicpsy was a modification of one designed by Minocha gt al.
(1s64). The Instrument essentially consisted of four teles-
coping units (A, B, C and D) accurately fitted together with
parts readily interchangeable for taking endometrial biopsy
samples (Fige 1)e In a1l the four units the fnner diameter
of the outer unit and the outer diameter of the Inner unit

ware almost some so that the units fitted tightly (Fig. 2).

unft As It was & stainless steel tube 30,5 cm long and 12 mm
diameter which acted as the vaginal speculum. This was made
. so that the unit B fFitted properly fnside the tube A, The
basal end of the unit A was split so that the whole set

could be set up together to a knurled collet.

unit 8: This was a stainless steel tube 50.5 cm long and
7.3 nm cutside diamneter. In operation, the tube B was
fnserted to about the mfddle of the cervix.

unit C: It was a stainiess steal tube of 57.5 em long and
5,9 mm outside diameter. This was fitted Inside the tube 8
before cperation. A handle about 5 cm fong was fitted around
one end of tﬁis tube and welded to it. In addition, one cm
below from the tip of the tube € had a window having G.5 cm
length and 0.5 cm width into which the endometrium could be
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pressed during operation.

unit Ds It consisted of a stainless steel rod 64.5 ¢m long
and 4.3 om outside diameter. This acted as the inner most
unft and the cutter. The tip of this rod 0 was made sharp so
that the endometrium could be cut off easily, The bicpsy

fnstrument was sterfliized before use.
Procedure of taking the biopsy sample

gefore the samples were collected, the external genf-
talfa of the cows were washed with soap and water and thenl
disinfected with 1 1 1000 potassium permangnate lotion. The
{nstrument was Inserted intec the vagine and guided by the
hand fn the rectum, into the cervical oss Then the collet
was loosened and tube B was advanced to about the middle of
the cervical canal or at least past the first cervical ring,
and the collet was again tightened. The tube C was advanced
through the cervical canal into the uterine Jumen at the
position of the uterine body. The endometrium was pressed
firmly intc the hole in C, then the cutter D advanced with a
slight rotatory action and the bit of endometrium protruding
into C was sheared cleanly from 1ts’saur¢e. The tube ¢ was
then withdrawn tnto tube B, the tube B was withdrawn 1?to

tube A and the entire assembly withdrawn from the vagina.



15

Processing

Immediately after taking biopsy, the endometrial plece
was transferred to physiological saline to remove the clots
and mucus. Tha clean tissues were transferred to Bouin's |
fluid for a period of 6 to 12 hours for fixation. They were
then transferred to changes of 70 per cent isopropyl alcohol
i1l the colour of the Bouints fluld disappeafeds For dehﬁ-
dration and clearing, the following steps were followed after

standardi sation with materials colliected from slaughter house.

506 Alcchol 1 change 10 mts.

707 Alcohol 1 change 10 mts.

80% Alcohol 1 change 10 mtse

90% Alcohol 1 change " 10 mtse

95% Alcohol 1 change 10 mtse

100% Alcohol 2 changes 10 mts. each
33533?; xylene 1 change 10 mts.

Xylene 2 changes 2 to 3 mts. each

Embedding was done with paraffin wax'having melting
point of 59 to 60°C. When possible, the fragments of endo-
metrium were embedded in the paraffin so as to orfent the
mucosal surface perpendicular to the plane at which the
block was sectioned. The sections of size of 3 to 5 microns

were stained by haematoxylin-eosin method.
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_ Seven out of 17 animals which falled to conceive even
sfter biopsy and treatment with antibiotics were slaughtered.
Their cemplete genitalia were collected 1nnediate!y aftar
slaughter and the lesfions in various parts were studied in
detail by gross as well as microscopic e#aminat{on by standard
hi stopathological techniques. Th@ patency of the falloplan
tube was tested by tubo-inflation with 0.5 per cent methylene
blue solutfon ( Namboothiripad, 1376). '



RESULTS..



RESULTS

The genera) breeding history and clinical findings of
the 26 experimental and four control animals are given in
Tables 1 and 2 respectively. The cyé!e length of repeat
breeders ranged from 17 to 33 dayé. The oastruél di scharge
was thick in consistency in 16 out of 26 repeaters (61.547]
and cut of these three (!%.?5%J'only conceiveds, In two
animals, however, turbidity of mucus was also apparent. 1t
could be seen from Table 1 that 10 out of 26 repeaters had

post=partum complications in the previcus breeding.

Blopsy

Uterine biopsies were taken from all the cows during
the early part of heat, The animals showed little evidence
" of pain while taking fhe samples. In two cows, the oestrual
di scharge was slightly bleood tinged on the following day of
biopsy. In one cow, bleeding was observed which amounted to
about S ml. 1In two animals which were slaughtered 2h hoursl
after taking biopsy, it was difficult to discover the wound
in the endometrium. lHowever, a small mark at the site of
biopsy was observed on close examination. Aparently the
biopsy 6peraticﬁ had no permanent {lleffect on the endo-
metrium. The size of the endometrial pliece obtained n
biopsies varied from 3 to & Cu mms It was approximately

1.5 mm in depth and, therefore, showed the tubular portions
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_of the endometrial glands clearly. The biopsies included

both caruncular and intercaruncular areas of the endometrium.

The biopsies obtained with the instrument generally
appeared to yield a relfable picture of the structure of the
uterine mucous membrane, Usually parts of the deeper layer
| 6f the endometrium were cﬁtained, bui only rarg?y did s part
of the muscularis occurs Out of 26 repeat breeding cows, the
biépsies showed evﬁdedce of uterine changes in 14 cases and
12 were apparently normal. Tha uterine biopsy specimens of
four control anfmals which héd conceived in the first heat
-itsé]f were used for comparféen. The uterine lesions were
recorded and interpreted in the !ighé of breeding history

and gross findings.

as uterine biopsies were surgically derived, some
amount of vascular changes unrelated to spontaneous physio-
Iogicaivand or pathologic origin were observed In all speci-
mens. Lesions of hyperemiz, accumulation of fibrin and
haemorrhage were of this nature (Fig. 3). It was also
common to see intussuspection of glands, particularly around
the margin of the sample, as a result of compression occur-
ring during the procurement of the sample. The;e lesfons

were considered as artifactse.
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Lesions

The various pathological changes in the endometriuﬁ
are briefed in Table 3. The epitielial lining of the endo=
metrium was ifntact in most cases, but was partiaily denuded
in few cases. The epithelium consisted of long columnar cells
with clear nuclei. 1In one case there was cytoplasmic vacuola-

tion In the lunminal epithelial celis.

Benscath the 1ining epthelium the endometrial glands
showed varying degree of ﬁathologica! changes. In 20 cases
functional activity of the glands with seereticné inside the
lumen could be seen; Specimens from six animals showed ine
active glands without secretions in the Jumen. Fourteen out
of 26 animals showed lesions of inflammatory nature in the
biopsy samples. Infiltration of inflammatory cells at
various sites in varying degree constituted the predominant
change {Fige 4). The cells noticed predeminantiy were lympho-
cytes, plasmacells, macrophages, eosinophils and polymorpho-
nuclear cells. The cells were occasionally found in the
uterine Jumen of a biopsy specimens but more commonly in the
luminal‘epithelium and within the lumen of the glands |
(Figs BJo Sometimes they occurred as foci of widespread
distribution. In addition to being in the stroma, the cell
reactions coccurred as para -~ or periglandular collections

(Fige. 6) as well as in associotion with vessels, particularly
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veins. in one case there were clumps of bacterial organisms
within and cutside the glands {(Fig. 7). 1In one case the
lymphatic vessels were packed with lymphocytes which was asso-
ciated with inflammatory changes in other areas alsoc. There
was presence of macrophages along with mononuciear cells in
onie case. Plasmacells were mostly observed below the luminal
epithelium. In two cases eosinophils with other inflammatory

cells were seen in the lamina propria.

In addition, periglandular fibrosis was observed in
three cases examined (Fig. 8)e Sometimes the fibrosis occur-
red in the submucosa also, freguently associated with the
presence of inflammatory cells, Periglandular fibrosis of
variable degree consisted of closely packed, concentrically
arranged, spindle shaped cells with a slender nucleus. In
some cases Inftiation of fibrosis was marked by the loss of
randomi zation of cells and nuclei of lamina propria. This
was most readily seen around the glandse Fibrotic changes
occurred in isolated glands usually. It was observed that
the perig!andular-fibrosis was ebservedlin the aged repeat
breeding cows, which had the history of four or more calvings.
The three animals which showed fibrosis failed to conceive

even after biopsy and treatment.

cystic dilatation of uterine glands was observed in

three cases (Fige 9). At the centre of the lumen of the
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glands inspissated secretions were seen. This material was
ecsinophilic and was hyaline. Epizhelial cells of the cystic
glands §n one case showed atropic changes. The cystic glands
had wide branched lunina Tined by lTow cubofdal type epithe!ium.

tut of three animals with cystic glands only one conceived.

In one case, an active endometrium with scattered
individual glands exhibiting epithelial hypertrcphy was ob-
served (Fig. 10). Focal endometrial atrophy was found fn
two cases (Fig. 11). In these cases also the animals failed
to conceive even after biopsy and treatment. Biopsy specimen
from one repeat breeder cow showed focal glandular hyperplasia.
In this case, there was cystic dilatation of the glands also.
Nesting of endometrial glands was found §n another specimen
(Fig. 12) with no other major changes in the endometrium,

The snimal conceived in the subsequent {nseminaticn. In twe

cases, there occurred scleresis and stromal hyalinization.
Interpretation of histologic findings

In order to evaluate the effect of the various patho=
logic changes on the repeat breeding problem in experimental

cows, endometrial lesions were classified into three groups.

Group It This group consisted of animals which were showing
endometrium without any significant pathological changes.

The endometrium‘was nefther hypoplastic nor atrophic and was



showing functienal uterine glands without any stgns of {nfla-
mmation. The presence of few mononuclear cells was considered
normal. Tha changes in the endometrium of this group were
considered not to interfere with its ability to support s
fetus to term. This group presented similar microscopic
picture as the normal ones. Very mild {occasional) menocytic
infiltration with cedema and hyperaemia of subsucosa and
functional glands wers the histologic picture of the four

normal cows which conceived at first service (Fige 13),

Group I1: This type of endometrium contained more extensive
or more severe inflammatory changes. Mild to moderate,
diffuse or scottered infiltration with mononuclear cells in
the glandular layer and submucosa were the characteristic
features in this group. It appeared that such inflammatory
changes and slight fibrotic changes were sufficliently severe
to Interfere with the ability of the endometrium to sustain

pregnancy.

Group 1111 idespread periglandular fibrosis, severe cystic
df lataticn, atrophic glands ard severe 1nfiaﬁnatery changes
were grouped under this categery. Inflammatory changes were
so widespread and severe that they contributed an essentfally
centinuous infiltration. Mederate to heavy infiiltration of
plasmacells appeared to be grounds for an aven graver pro-

gnosis than lymphocytic Infiltration.
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The concepticn rate in the experimental aaima)s
groéped accerding to the severity of pathological changcs‘
are furnished in Table 5. There was a8 marked difference in
conceﬁtion rate between the groups. In groub I, which cone
sisted of animals showing almost normal endometrium, concept-
ion rate of 58-33 per cent (7 out of 12) was obéerved. But
group 11 which consisted éf animals showing more inflammaté}y
changes had a conception of 25 per cent (2 out of 8). 1In
group 111, out of six animals none were pregnant. The over-
all conception rate in the experimental animals was 34.62

per cent.
Ohservations on slaughtered animals

In order to corroborate the biopsy findings, seven
out of 17 repeat breeders, which failed to conceive oven
after biopsy and repeated treatments were slaughtered and
their genitalia were examined in detaif. The observations

on gross examination of genitalia are presented in Table 6.

In all the animals, the ovaries appeared normal with
| signs of oestrual activity. Corpus luteum of varying size
vere observed in all the cases« In one case there were thin
fibirous strands between the ovarian surfoce and bursas. No

other abnormality could be detected in any case.

salpinx tn most cases appeared normal on gross
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examination. However, 1n two cases there was thickening of
the fallopian tube and unilateral b!bckage of these tubes was
noticed on hydroinsufffation test. Histopatholegical exomi-
nation of sections of salpinx revealed vacuolation and degene~
ration of epithelial cells in one case and lymphocytic cells
within the lumen in the other (Fig. 14).

The uterus appeored normal oﬁ gross exanination in
most casese. congested arcas and mucopurulent coating in the
endematrium was found in two cases. In one case, the uterus
contained yellowish pus with 2 small dead embryo seen towards
the middlie of the left horn. Cervix and vagina appeared
normal in all cases except in one in which the cervix was

cedematous and swollen with slight mucopurulent coating.

sections of the uterus revealed inflammatory changes
of varying degree in all ca%es on histological examination
(Fige 15}, Periglandular and perivascular infiltration with
mononuct ear ge!ls was a common Tinding. Moderate periglandu-
lar fibrosis was cobserved in two cases, Focal eystic dila-
tation with desquamated eplthelial cells within the Tumen was
observed in few cases. Stromal hyalinization was also

ochservad in few Cases.

out of seven animals slaughtered, sections of uterus
of six cows were comparable with that of bicpsy lesfonse In

one case, the uterus from the slaughtered animal showed
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fnfiltrating cells mostly lymphocytes ahd pla#macal!s in
the endometriom but in the bicpsy the infiltrating celis

ware few,









Table 1.

Clinical observations of experimental animals.

Noe of

MNoe of

| ' Age Post-partum Average .
Ste Nos Cow Noe (yaars) calvings complications ineffect- periodi-  Clinical abnormslities
' : ive ser- city of
vices return to
service
{days)
1 634 6 3 Normal 6 26 Thick cestrual discharge
2 741 & 2 Retained 7 27 Thin cestrual discharge
placenta '
3 €09 6 3 Normal 7 28 stight flakes of pus in
oestrual discharge
4 431 5 2 Dystokia & 26 Normal
5 E03 & 1 Retained 5 27 Thick oestrual discharge
placenta |
6 108 8 3 Normal 5 26 Normal
7 475 5 2 Dystokia é 28 Thick oestrual discharge
3 K.595 7 3 Hormal 8 19 Normal
9 611 5 2 Normal 7 25 Thick discharge
10 613 5 2 retalned 7 2k Norma)
placenta |
it 624 5 2 Normal 8 22 Thick discharge
12 636 5 2 Normal 7 30 Discharge thick and cloudy
13 K. 641 5 2 tormal & 29 Normal :
ih Ke813 7 3 8 28 Thick discharge

Dystokia

iad -

‘Tab'e ‘ cmtd. a'-mu'saos;a}

Fow 3



Average

', | - Hoe. of
Sle No. Cow No. (Dge Noe of ~ Post-partum — jo.efecte periodi-= Clinical abnormalities
¢ (years) calvings complications g 0" o~ ity of s _ et
Nices return to
service
(days)

15 365 7 i Normal 5 24 Thick cestrual discharge
16 667 3 1 Retained 5 22 Thick oestrual df scharge

placenta
17 b71 L 1 Retained 6 28 Normal

placenta , .
18 618 5 3 Rormal 6 23 Thick discharge
19 KeOllt 7 3 Normal 6 28 Normal
20 629 i 2 Normal 5 23 M scharge thick and cloudy
21 L29 5 2. Retatned 7 28 Thick snd scandy di scharge

placenta
22 817 3 1 Normal 5 26 Thick discharge
23 Te616 3 1 Kormal 8 28 Thick discharge
2k Ca57 5 2 Hormal 7 28 Normal
25 513 3 i Normal b 24 Kormal
26 U.109 L 1 Retained & 26 Thick discharge

placenta

{(Table 1 conclid.)
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Table 2. (linical obssrvations of control animals.

Sle Noeo GoM NO.

Age No. of

'Post-partum Nos of

Average

{years) calvings complications {neffect- periodi= Clinical abpormalities
fve ser- city of
vices return to
service
{(days}
1 962 7 b Normal 3 20 Rormal. Clear, stringy
oestrual discharge
2 £59 3 1 Normal 1 21 Clear, stringy oestrual
discharge
3 515 & 2 rormal i 23 Normal
4 512 Normal L 21 Normal

8¢
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Table 3. Uterine biopsy of experimental animais.

2fopsy lesions

- - e ey

X ‘ Post=biopsy Post=-biopsy : . _ . GFoOup
staNos Cow Noe observations Ffertility gpithel fum clands Submucosa number
‘ . , Not cone- Epithelium Few secretary glands - Mononuclear cell :
! 634 fg;ggg glggg_ ceived ;ntact ] ' p?ri?;ggdular)fibrc~ iufgltrstgon b
T ec ong colum= sis (moderate) imoderate
ual discharge rar cells
2 741 No visgible -dQ= Demuded Glandular dilatation - Focal and diff- 11
change . - mild focal mononu- use mononuclear
clear infiltration infileration
3 609 «di- - Seridad Glands fnactive ~ few Mononuclear in- 111
in number - periglan- filtration with
dutar fibrosis !;mphocytes and
] plasmacells
) 431 s¥ight bleed~ Conceived Normal Most glands funct- Very few infil- 1
ing (nearly fonal - slight dila=- trating cells
& mi) tation of glands
3 503 Ho visible Not cone Normal Few, Inactive giands - Mononuclear in- 1§14
change ceived mild periglandular filtracion
: fibrosis
6 108 s =g Normal Few mononuclear in- . Normal 1
-flitration
i 475 -0 s er Normal Focal cystic dilata- Stromal hyalini- 11

tion of olands

zation and sclero-
sis - moderate

infliltrating cells

(Table 3 contdesces)
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2 M o Post-biopsy  Post-biopsy Biopsy lesions Group
Sleloe  Cow NOe  opcaryations fertility —— number
Epithelfum Glands Submucosa
8 K 595 é!ight blood Conceived Denuded Ffunctional uterine Mononuclear infil- 11
tinged oestr- glands tration mostly
ual discharge - lymphocytes =
neutrophfls and few
eosinephlils seen
5 511 Ko visible Not cone= Hermal Glands sparse and Mononuclear infil=- 11}
change ceived : atrophic tration {severe) =
clumps of bacteria
. seen
10 613 =do= Conceived  Hormal Glands functional No infiltrating cells 1
1 624 wdQw wdo= Normal Glands functional - Few infiltrating I
nesting of glands cells
12 636 adOm ot con- Mormal Glands inactive - Mononuciear infile 111
: ceived mononuciear cells tratfon (severe)
within and outsfide spreading to interior
13 Ko 641 ~do=- Concelved  Normal Functicnal glands -~ Monomnuclear infil- Il
. mild Infiltrating tration, mostly
cells Tymphocytes
1L Ke813 5light blood ot cone Hormal Glands §nsctive - Moderate lymphocy- 11
tinged dise- ceivad cystic dilatation tic inTiltration
charge . <
15 365 No visibile Conceived  Hormal Glands functional Ne iafiltrating i
change cells
16 667 =gdom- Not can=~ Neormal Glands functional Few lymphocytes 1
ceived _ seen

ez2p Drie wtn

€3 22 e EDED & TR %35 &

{Table 3 contdsevese )
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Poste=biopsy

o ‘Post=biopsy »Biegsf Jesions Group
SleNo.  Cow No. cbservations fertility o s e e e : , ~ number
Epithelium Glands Submucosa
17 k7 No visible Rot con- Denuded Glands functional No infiltrating 1
change cefved cells
12 618 - s Lo n Normal Focal nodular glan- Stromal oedema = 113
dular hyperplasia -~ severe lymphocytic
cystic dilatation - {nfiltration
dasquamated epithee
11al cells within
the Tuman
15 K6l =do=- ~do- Nermal Functional glands  Normal 1
2C 629 (O wdOm Normal Glands atrophic - HModerate mononu- 11
. non=functicnal clear infiltration
21 529 o «do- Normal Functional glands Normal 1
22 317 o= Conceivead Normal Glands functional Few mononuclear 1
infiltrating cells
23 T.616 seff o Not con- senuded Glands showing de~ Moderate diffuse 11
ceived generative changes cellular infil-
with necrotic mass tration
within lumen
2L CeST =gQm Conceived Hormal Functional glands Kormal ' I
25 g13 == Concatlved Normal functiornal glands Fe¥linf11trating I
cells
26 ga.108 -0 Not cone Denuded Focally periqlandu=- Oi1ffuse cellular
ceived lar mononuclear infiltratfon with 11

infileration

motonuclear cells

A - W G W) S

> -

i Table 3 concld.)



Table 4,

Uterine biopsy of control animals.

' Post=biopsy Post—biopsy B!opsy lesions
S¥eHo.  Cow Now ) cervations fertilicy - . _
Epithelium Glands Submucosa
1. 962 slight blood Conceived Normal Glands numerous, Normal
tinged dise functional
charge
2 559 No visible Conceived Hormal alands functional Few infiltrating
, change cells
3 his to visible Concelved Normal Glands functional Stromal oedema -
change no infiltrating
cells
b 512 No visible Conceived Hormal Glands functional Hormal
change

ze



Table 5. (onception rate in experimental animais.

Y S YRR W A YN S

No. of animals

Category gg%mggs percentage onceived Parcentage
Group I 12 46415 ' 7 58.33
Group Il 8 30.77 2 25.00
Group 111 6 23.08 N1l -

26 g 62

Total

£e



Table 6. Gross observations on genftalia of slaughtered animals.

Sl. No. Cow No. Ovary Salpinx Uterus Cervix, vagina

and vu!va
1 7in Le0 = RgCL NAD - Slight congested areas in . NAD
: ReD = GF ' the right horn

Fibrous strands
between L.0. and

bursa
2 634 L.0 « ROCL and a NAD . Mucopurulent coating on the NAD
small OF endometrium
ReD «~ Small DOF
3 475 HeQ = DF NAD Congested areas in the left NAD
Lel = RQCL ' ' horn -
4 618 L.0 - RgCL and a HAD Yellowish pus in both horns NAD
- GF with decaying embryo in the
Re@® = DF left horn

(Tab]& 64¢Qﬂtduooo.o)

#t



priy

Cow No.

51. Noe Cvary salpinx Uterus . Cervix, vagina
and vulva
5 629 Rel - CL and CF MAD NAD NAD
L+0 = Smooth
6 k29 .0 - RaCL stight thickening NAD NAD
Le0 = GF and blockage of
left tube
7 e 108 ReQ = GF Slight thickening NAD Oedema, con=-
LeO ~ f2glL and OF and blockage of gestion and
right fallopian tube mucopuruient
coating of
cervix
{Table 6 concld.)
LU = Left ovary
RC = Right ovary
CL =« Corpus luteum
RglL ~ Regressing Corpus luteum
GF - Graafian follicle
OF =~ Developing follicle
HAD = No abnormality detected

g€



Table 7. Histologic observations on genttalfa of slaughtered animals.

51e Nos. Cow No. Ovary ‘Salpink - Uterus Cervix, vagina

and vulva

i 741 NAD LD Denudation of epithelium ~ marked HNAD
glandular dilatation - hypertrophy -
periglandular fibrosis (moderate
degree). Focal periglandular and
perivascular mononuclear infiltrat-
fon = vacuclation of glandular
1ining cells - nesting of glands.

2 &3h HAD ' NAD - Epithelfum intact, normal - glandu~ NAD
lar ditatation and focal moncnuclear
fnfiltration {n the submucosa.

3 hzs NAD NAD Epithelium Intact, normal - focal KHAD
cystic ditlatation of glands =
submucosa showed diffuse infiltrat-
jon with lymphocytes and plasmacells -
stromal hyalinization and sclerosis.

4 618 - HAD HAD Lining epithelium intact and normal = NAD
cystic dilatation of glands = focal
nocdular glandular hyperplasia =«
diffuse infiltration with lympho-
Cytﬁﬁo .

{Tab‘e 7 COﬂtd.....‘..}

1



salpinx

Cervix, vagina

51. Noo Cow Hoe Ovary Yterus and vulvs

5 629 NAD DM lated lumen - - gpithelium normal - glands NAD
inflamatory cells, {nactive - few in number -
mostly lymphocytes. monenuclear infiltration

in the submucosa.

6 k29 NAD  Dilated lumen - Epithelium normal - glands NAD
vacuolation and inactive « few in number -
degeneration of moderate moncnucliear infil-
epithelial cells, tration in the submucosa.

7 4108 NAD Tfall iining cells -~ -Mcdérate to severe diffuse Cervicitis cbser-~

jumen contained

ecsinophilic exihu~
date - mild lympho-
cytic infiltration.

——— il S S S S8 G S0 R Tl P T R A Yot SED ORE TSN D W S T3 Gy BN KON SR W R P

A D S S S U - s g Y- i M S U T

HAD = No abnormality detected.

cellular infiltration

{ lymphocytes, macrophages
and plesmacells) in the
subepithelium - focally
periglandular - stromal
hyatinization.

ved. Infiltrat~

fng cells, mostly
mononuclear cells
were seen

{Table 7 concld.)}
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DISCUSSION

The present investigatfon was carrfed cut to study}
the uterine pathology in repeat breeder cows, with the object
to arrive at diagnostic and curative measures for tackling
the problem. The studies were carried out on 26 cross-bred
cows of the University Livestock Farm, Mannuthy. All the
experimental animals selected were apparently healthy and
normal except for failure to conceive even after three or
more inseminations with semen from fertile bulls. It could
be seen from Table 1 that all the experimental animals had
normal cr nearly normal oestrus and cestrous cycles and there-
fore corresponded to the classical description of the problem
animals (Roberts, 1971 and Arthur, 1975). The average inter-
cestrual pariod for the 26 animals was 27 days within a raﬁge
of 14 to 33 days. Hajority (16 ocut of 26) returned to
cestrus at longer intervals ﬁhanAiﬁ to 25 days indicating
slightly proleonged periodicity for return to service. Pro=-
longed inter-cestrual period was shown to be suggestive of
early embryonic death which constituted the important cause
for repeat breeding (Asdell, 19585 Casida, 19613 8ishop, 1964
and Laing, 1970). However, the possibility of early embryo-
nic mortality cannot be ruled out even in animals which re-
turned to oestrum at normal intervals since the embryonic

loss has been found to occur well befors 10 days after
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fertilization (Ayslon et al. 1968; Boyd et al. 1969; Ayalon,
1972 and Ayalon, 1978).

The clinical findings and reproductive history of the
experimental animals are furnished fn Table 1. Out of the 26
repeat breeders studied, 38.35 per cent had'post-partum COftpe
pliéations {7 retained placenta and 3 dystokia) in the last |
calving. Morrow gt al. (1962 ach) showed that postepartum
complications tike retafnéd placenta, dystokia and milk fe#er
slowed down the process of uterine invelution and overian
activity and animals affected with such conditions required
more number of services for conception in subsequent breeding.
Namboothiripad and Raja (i972) concluded that chances of
repeat breeding'{ncreased after Qestatiﬁnai accidents and
post-partum complications. The present finding i{s in agree~
ment to these cbservations and tends to suggest that previcus
breed!ng troubles are likely to predispose to repeat breeding.
The cbservations of Arthur (1975) that gestational accidents
and posi-partum complications delay uterine {nvolution, pro-

moting the chances of genital infection, explains this.

The oestrual dfscharge of cattle has been described
as clear and stringy secreticn. Uctection éf minute flokes
or granules of pus or cloudiness in cestrual mucus indicated
endometritis of first degree (Qawscn, 1960 & 19633 Laing, |
1970; noberts, 1571 and Arthur, 1975}, In two of the animals
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presently studied there was cloudiness of the oestrual dis-
charge while the rest showed no change in colour. The ces-
trual discharge was thick in consistency fn 16 cut of 26
repeaters {61.54%) and only three snimals conceived (18.75%)
in this group. It is therefcre inferred that cestrual mucus
with cloudinass and thick censistency Indicated fncreased
'.chances for repest breeding. Cseh (1563) reported that rucus
of sticky and serous consistency showed reduced probability
of conception (less than 407). studies of Pattabiramoan

et al. (1967a) showed that mucus of thick and thin consist-
ency maintained sperm motility for lesser time than mucus of
medium viscosity. HNambeothiripad (1971} also observed that
{ncreased thickness of oestrual mucus tends to show reduced

chances of conception,
Biopsy

The biopsy 1nstrumantAus¢d in thi; experiment was a
medification of one desfgned by Minocha et al. (1964]. This
{nstrument consisted of three telescoping tubes designed by
‘Folmer-Nielsen {Kampelmacher, 1954) combined with the specuium
principle of Lindley and Hatffeld (1352), However, in this
modified instrument the diameters of all the tubes were
greatly reduced to avoid trauma. The small size of the outer
{ speculum) tube and fts tepered ﬁip permitted réady penetrat-

ion of the vagina. The tube B, made of stainless stecl,
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could be readily passed beyond the second or even third
cervical ring in the experimental animals. The inner stafn-
lass steel tube ¢ could also be worked through the cervix of
cows casily during ocestrum. The collet on the handle end of
the tube A was found to be of considerable advantage in hold-
§ng the telescoping tubes in position while collecting the
samplie. The siéa of the endometrial pisce obtained in biop-
sies varied from 3 to & Cu mm, with an approximste thickness
of 1 to 1.5 mme The tissue samples obtained revealed all
structural details of endometrium on microscopic studies.
The lesions in biopsy sampies were consfdered to represent
plcture of the whole endometrium as expressed by Hellway

(1571},

in an experimental study in 40 cows, Hiller (1582}
reported that no injuries and haemorrhages or other poste
'biépsy complications were encounterede Brus (1952) slaught=
ered and investigated 35 cows after uterine biopsies and
observed that the biopsy operation caused only insignificant
weands §n the reproductive tract. In the animals, slaught»
sred after one hour of biopsy, blood appeared in the uterine
lumen. . It was mostly resorbed in cows slaughtered 24 hours
after biopsy. Ho cellular inflapmatory reaction was obsers
ved at the wounded spot of endometrium when animals were
slaughtered at 36 hours after the operation. Minochs et al,

{1964 ) reported that the biopsy could be done repeatedly even
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at two to three days {ntarvat without 1ntrcdusing extranacus
bacteria or producing traumas few cases of fibrosis of ; |
cervix was observed in heifers on repeated biopsy at !uteal
stages. In the present study, the uterine biopsies were
taken from ai!ithe animals during cestruﬁ and only in twe
cases the oestrual discharge was blood tinged on the follow-
ving day. In one case there was bleading which amcunted to
ashout 5 ml of bloocd. In two enimals slaughtered 2l hours
after bigpsy the wound in the endometrium could not be
detected, These observations are in agreamaﬁt to the earlier
reports and denote that uterine biopsy could be used as'a
handy tool for fnvestigaticns on problem breeder cows withaut
causing in itself any adverse reactions. The insignificant
haemoérhage and absence of trauma suggested safety of the

modi fied instrument for routine use.

The processing technique pre;cntly employed were at
varfance to routine hfsia!ogica! techniques {Humason, 1972)
and from the process ear!iz} described for uterine blopsy
(Brus, 19523 Minocha gt al. 1264 and Hallway, 1271). The
matn modifications employed were with regard to the Oixation
time and the duration of treastments for dehydration and
clearing. Treatment for 10 minutes in each of'the ascend=
ing serfes of alcohol and short treatment of 2 to 3 minutes

in xylene for clearing proved to give best resuits. Present
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study also revealed that Bouin's fluid §s a satisfactory
fixative for bovine endometrial bicpsy specimens. These

cheervations merit further trials.

In the present study, cent per cent éoaeagtion rate
was obtained in the control animals when bred after 8 to 12
hours of biopsy operation. In the experimental animals
nine out of 26 repeat breeders settled at inseminations dohe
in the same heat of biopsy sampling. It is therefore in-
ferred that biopsy eperation does not affect the structural
and functional competance of uterus to sustain pregnancy.
cimilar observations were recorded by earlier workers. érus
(1952) reported 18 cut of 25 repeat breeding cows concelved
as a resuit cf’inseminatieﬁ {mrediately after the bicpsy.
skjervan {1956) obtained a conception rate of 57.0 per cent
§n the first service ofter taking blopsies {n 252 cows. te
also chserved that some of the anfmals were pregnant on the
side from which biopsy had been taken. Mc Queen (1967) also
carried out biopsy operations in bovines without seriously

altering the conception rate.

antibiotics were adninistered fntra-uterine to all
experimental and centrol animals after takiné bicpsy as o
protective measure against possible chances of trauma and
infection that may be encountered as a result of biopéy.

Moreover, intra-uterine antibiotic treatment after
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insemination had been claimed to be of advantage in enhanc-
ing concepticon rate §n repeat breeder cows (Khan and Luktuke,
1967; Namboothiripad ond Mathaf, 1970 and Ramadas gt al. 1978},

- Lesions

The biopsy findings from repeat breeders were combined
with historical and phystcal axamination to evaluate the
overall fertiliity of the cow. pathological changes in the
endcmetrial biopsies were cbserved in 53.85 per cent of the
repaat breeders under study. Changes in the uterus observed
in biopsy were significant and consisted of infiltration with
varfous types of inflamnatory cells like lymphocytes, plasmaw-
cells, macrophages, eosinophils and neutroghiis. periglandulat
fibrosis, cystic ditatation of glands, glandular hypertrophy,
stromal hyslinizaticn and sclerosis, Similar uterine lesions
have been described by earlier workers in repeat breeder cows.
Brus {1952) observed that 71 out of 100 repeat breeders
showed evidence of endometritis on examination of biopsies.

He found the inflammatory cells mostly lying under the lining
epithelium or concentrated in and around the blocd vessels,
or in severe cases they formed focl, mostly around glands and
blood vessels. Cupps (1973) noticed asbnormal uterine alands,
morphologically characterised by enlargement of the Tumen,
various degrees of degeneration of the glaondular epithelium,

and a Jocalised modification of stroma sccompanied by
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infiltration of either ecsinophils or lymphocytes or both

in §5 per cent of the repeat breeder cows. Rao gt al,
(1575) in a study on repesters observed periglandular fibro-
sis, cystic dilatation of glands, lymphaid aggregates in the
endometrium alcne or in combination indicating Tow grade
infection. These lesions corresponded to the inf!ammatory
lesions described in varying degrees of endemetritis

{ pawson, !560 & 15633 Bhandari, 1973; Bhosreker, 15733
seftardis and Tsangeris, 19733 zafracas,_197# and Dawson,
1977 ).

cupps (1973) reperted that the presence of eosinc-
phils and lymphocytes orF in conbinacion in the endometrium
was closcly associated with modified glandse Eosinephilic |
infiltration has been reported under several conditions.
rurphy (1924) Found few number of eosinephils in the endo=
matrium of cews during the entire oestrous cycles with
greatest concentration about the Fifth day of tie cycle.
vowever, Weber et gl. (1348) did not encounter uterine eosi-
nephilia in heifers during the oestrous cycle nor during
pregnancy. sccording te Call et al. (1968) uterine eosi~
nophilia occurred following death of the early emoryc. All
these indicated that high cancentration of eosinophils was
associated with abnormal conditions of the uterus. Ecsino-

shils probably played en important role in the destruction
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of secretions of tﬁe occluded glands that were reabsorbed
into the endometrium. Lymphocytes alse appear to be active
in médificatieh of the morphology and activity of the occlud-
ed glands. Cupps (1973) opined that functional uterine
changes caused by eosinophils and Tymphocytes prebably were
respensible for the changes in the uterine environment which
{nterfered with successful fertilization and implantatien and
thus accounted for the delay or failure’af fertilization and
succeséfu! gestation {n affected animals. In the present
study out of 26 fepeét breeders lymphocytic infiltration of
varying degree was observed in 15 cases and of this, only
four animals conceived {22.22%). Haursepp (1572) concluded
that a significant correlation beiween concentioa and degree
of lymphocytic infiltration of the endometrium existed. 1In
his study, 62 cows with Qeak diffuse lymphocytic infiitrate
fon, 22 with moderate or morked diffuse infiltration and 22
| with focal fafiltration showed conception rate of 656,

364 and 27.3 per cent respectively.

Plasmacells are seldom ﬂbsefved fn normal endomete
\rfuﬁ. if plasmacells are present in greater numbers or with
moderate ease in uterine sections 1t can be diagna;ad Gs
‘chronic endometritis {Silverberg, 1577). Plasmacytes are
the major producers of humoral antibody., Their presence 1s
interpreted to indicate continuing presence of antigen which

fs presumed to be microbial 1n nature (Kenney, 1578}, Plasmacel!l
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fnfittration in the presently studied animals, ther@féra,

indicated chronic endometritis probably infecticus origin.

 1in the present study, out of 26 repeaters, three
showed cystic distention of glands. Gut of this, two
failed to concelve indicating that cystic distension inter-
fered with the ability of the endomstrium to sustain the
embryo resulting in early embryenfc mortalicy (Moss et al..
1256)., Cystic distention of endometrial- glands appeared to
arise by more than one machanism (Reaney, 1978). He explain-
ed that it could be due to the strangling effect produced by
perigiangular fibrosis or due to lack of tone and peristal-
tic action of myometrium resulting in accumulation of secre-

tions, or due to epithelial hypartrophy.

Periglandulér fibrosis was observed in three cases
out of 26 animals examined during the course of this investi-
gation. All the three animals falled to conceive even after
bicpsy and treatment. It could be inferred that periglandu-
lar fibrosis interfered with conception. It appeared to
c@mprgm{se the functional sctivity of the involved gland,>
Extent and severity of fibrosis directly affected the abi-
11ty of the uterus to conceive. When fibrosis was severe,
it reduced the ability of the uterus to conceive {loss gt al.
1956 and Cupps, 1973). Stromel cells of the Tamina propria

normally do not Form collagen,. However, the ability to
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deposit collagen in response to chronic inflamnation as well

as other stimuli has been shown (Henney, 1978},

~ The lesions observed by examination of endometrial
biopsy of the repeat breeder Cows presently studied denoted
{nflammatory reaction of varying degree. Some of the fesions
were suggestive of tnfection of uterus with resultant endo-
metritis. It has been possible to focate microbial organisms
in the tissus secticon in one case. The present findings
therefore indicate that endometritis of infecticus nature
constituted the most important fesions in repeat breeder cows.
However, endometritis was not apparently detectable on
routine clinical examination. The present observations {s
in confirmity with the opinicn of many earlier workers
{Brus, 19523 Miller, 10523 Moss et al, 19563 Hartigen et al.
19723 Cupps, 1973s Rao gt al. 19753 Namboothiripad, 1976 and
Nambeothiripad and Raja, 1976).

Interpretation of histolegic findings

Based on histologic findings, the animals were classi-
fied into three groups (Table 5)e In group I, animals with
pormal or nearly normal endem&trium'were.1nc1uded. Presence
of few mononuclear cells were considered normal (Murphy, 1924
and weber et al. 1948) and were fncluded §n group 1. Twelve

cut of 26 repeat breeders (46.15%) came under this group. The
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parcentage of conception in this group (58.33%) compared well
with herd sverages for any well managed herd. animals which
showed more extensive inflammatory lesions were classtified
fnto group fl. whféh showed a ccncebtian rate of only 25 per
cent. It appeared that such inflammatcry change and siight
fibrotic changes wera sufficient!y severe to interfera with
the ability of the endcme:rium to support a foetus to term.
six out of 26 repeat breeders (23.08%) showed more severe
endometrial lesions and were incfudad fn group 11l. It was
cbserved that no animals in this group conceived. The pre-
sent study revealed that majority (53.85%) of repeat breedﬁrs
ware affested with endometritis which could be detected by
uterine biopsy. These observations are in general agreement
to the Findings of 8rus (1552).

1t .could be summarised that by obtalning the uterine
biopsies, degrees of pathological changes could be assessed .
to help in predicting the chances of conception. Similarly
treatments could be suggested on this basise The present
study shows that uterine biopsy is a valuable ald in diagno~
315 and treatment of repeat breeder problem. Though majo-
rity of the presently studied anfmals showed uterine patho-
logy to explain the faflure of conception, no reasons for
failure of breeding could be detected in 19.23 per cent of
‘animals by the biopsy technique. It could be susmased thaﬁ

chess animals failed to settle on account of reasons which
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were not reflected in uterine biopsy.
Cbservations on slaughtered anima?s‘

In order ﬁe evaluate the merfts of the biopsy find~
ings, seven out of 17 repeaters which Féifed te conceive
after the operation and treatmanﬁ were slaughtered and thafr
- genftalia were subjected to detalled objective 1nvesﬁigat16ns.
i1t was intended to test the reliability of the bicpsy exami-
nations and ta correlsate other lesfons, if any, which were
not revealed by blopsy. It could be observed from Tabje 6
that the ovaries in all cas&s'appea;eé normal with sfgns of
osstrual activity. Corpus tuteum of varyihg sizes were cb-
served in one of the ovaries in all cases. In one case,
there was presenca of thin fibfous strands between the ovary
and the bursa. It could be concluded that the repeat breeéer
cows examined during this study showed normal cyclic activity
of cvaries with no sfgnificant lesions to impale reproductive

efficiency.

Two out of seven cows slaughtered showed unilateral
thickening and blockage of ths salpinx (Table 6)e Histo=
pathological examtnation of sections revealad vacuolation
and degeneration of epithelial cells §n one case and 1ympho-
eytic cells within the lumen in the other. Cembrowicz (1350)
observed fair!yvhigh fncidence of salpingftis in endcmatritfs



cases and axpounded the theory of ascending infection.
{1954 ) stated that majority of the salpingeal lesfons were
due to descending infection from the areas of haemorrhage in
the ovary occurring at ovulation or at enucleation ef corpus
luteum or rupture of cystic follicles. The blockage of sal-
pinx may result from chronfc inflaomation tec (Nair and Raja,
1974). Namboothiripad et al. {1978) noticed salpingitis and
blockage of fallopian tube in assaciaéfan with encometricis
in repesat breedar buffaloes. since the ce-exfstence of endo-
metritis and mild salpingitis with blockage of tube were the
lesions in tha present cases 1t is sugggstiva of ascending

infection from uterus and resultant inf)ammation.

In the presant study, the uterus of all the animals
slaughtered shawéd varying lesions on histeleogical examinate
{one In two cases, congested areas and mucopurulent coating
oh the surface was apparent on gross examination. 1In one
case, the Jumen contained yellowish pus with decaying embryo
towards the middle of the left horn. This snimal had a |
history of breeding 15 days befere« Other reproductive
organs did not reves! any gross changes though lesions Qere
detectable on microscopic examination. In one case, cedema
and swelling with siight mucopurulent coating was seen in

the cervix as wells

sections of the uterus revealed inflammatory changes



52

of Qarying degree in all cases. HMononuclear cell infiltrate
fon, predominently periglandular and perivascular constituted
common lesion. Perfglandular fibrosis, focal cystic dilatat-
fon with desquamation of lining cells of glands and stronal
hyalinization were also observed in few cases. It could be
seen from Tables 3 and 7 that autopsy findings correlated
with the biopsy lesions in six out of seven cases. In one
case (Cow NOe 4293, however, the bicpsy did not reveal signi-
ficant inflammatory changes while on autopsy marked lesfons
were found. It could be inferred that the presently employed

biopsy technique adequately reflected the uterine pathology.

The pathological changes presently observéd were
similar to the one described by Moss et al. (1556), Cupps
{1973), Shandar! (1973), Rac et al. {1975) and Namboothiri-
pad (1976) fn repeat breeder cows and buffzlocs. The tissue
changes were severe enough to sndanger the growlng zygote.
Endometritis due to uterine infection of the magnitude as
in present cases has been shown te create unfavourable en-
vironment for the develeping embryo {Lindley, 1954; Succhi
et al. 19565 Hinze, 19553 Rowson et al. 19723 Sreenan and
Beehan, 1974; Namboothiripad, 1576 and Namboothiripad and
Raja, 1976}« Boyd (1905) while reviewing early embryonic
mortality in cattle projected several evidances to suggest
that endometritis was the common cause for esarly embryonic

1oss. The mild cervicitis could be on account of biopsy
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i
o [
(Minecha et al. 1964), 1In the present study, no pathologf~
cal changes of vulva and vagina ware observed in rapest |

breeders in striking variation to the views of Rao et ‘ale
(1975). | -

The present study denotes that uterine paihology E
characterised by endometritis constituted the predominent |
lesion in repeat breeder cows. Presence of bacterial c!uéps
in the lamina propris, inflitfatiﬂgvcel!s. and other.}nflém-
matory responses suggest the possibility of {nfection to Qa
the cause of éndcmetritis. Endometsial bicpsy proved to db
useful tool! to diagnose this condition which could other~!
wise go unnoticed. This #s in keeping with the cariier I
reports of Brus (1952), Miller (1952) and Minocha et al.

(396#). ,

Endometrial biopsy hus been proved to be of value in
experimental and diagncstic purposes in mares as wel) .i
{Kundsen, 196%; Brandt and Manning, 1269; Witherspceon and |
goldston, 19723 Rickets, 1975achs Gorgman and Kenney, 1976%
Nitschelm and Horst, 19763 Gordon and 3artin, 19733 Kenneyt
1978 and Platt and Ounbar, 1978). From the studies under-{
taken on endometrial biopsies in cattle in this project, i§
can be concluded that as in the case of meres, the endo~- T
metrial biopsy technique could be profitably employed in '
evaluating the endovetrial lesicons, which are particularly?

of a subclinical nature. ' _ ,
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SUMMARY

The main objective of the present investigation was
to study the uterine pathology in repeat breeding cows em-
nloying uterine biopsy as a diagnostic tool for tackling the
problem. A biopsy instrument with minor modifications of
the one desfgned by Minocha et al. (1964} was used for this
purpose. The studies were carried ocut on 26 repeat breeding
cross~bred cows from the herd of the University Livestock |
Farm, Mannuthy which were under regular sexual health control
programne. 1n addition, four cows which settled at first
fnsemination were taken as control animals for comparison.
Biopsy of the uterus was taken from all the repeat breeding
and contreol animals during the early part of heat. Every cow
was inseminated 8 to 12 hours after biopsy with good qua!ify
semen and was treated with one gram streptomycin and 8 lakh
units penicillin 1n/39 m! sterile distilled water 12 to 24
hours after {nsemination. The biopsy specimens were pro-
cessed for histologfcal studies by developing a suitable
procedure after trial and error. Saven cut of 17 animals
which failed to ccnceivé even after biopsy and treatment
were slaughtered and their genitalia were subjected to de-

tailed studfes.

Tha tissue samples obtained by the biopsy instrument

revealed all structural details of endometrium and no
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post=bicpsy complications were encountered except for in-
‘significant bleeding. In the experimental animals, njne out
of 26 repeat breeders and all the four cbnﬁrol animals con~
celved at artificial insemination in the same heat of biop#y
explaining the fact that biopsy operation dfd not affect the

functional status of uterus to sustain pregnancy,

Patho!ogicai changas in the endometrial blopsies
were observed in 14 out of 26 (53.85%) of the repeat breede
ing cows. Changes in the uterus observed in biopsy were
significant and consisted of infiltration with varfous types
of inflammatory cells like lymphocytes, plasmacells, macro=-
phages, ecsincphils and neutrophils, periglandular fibrosis,
cystic dilatation of glands, glandular hypertrophy, stromal
hyalinisation and sclerosis., It was possible to detect signs
of inflammation of infective nature. Endometritis, therefore,
constituted the most important lesion in the repeat breeders
presentiy studied. The lesicns were severe enough to com-
oromise the functional competance of uterine glands in parti-

cular and the endometrium in general to sustain pregnancy.

Based on‘histo!egical findings the animals were
classified into three groups - group 1 showing normal or
nearly normal endometrium, group Il with more extensive in-
flanmatory changes and group III with‘severe {nflanmatory

and fibrotic changes. The bfopsy picture in group I was
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similar to that {n control animals which concelved at first
service. Group 1 énd.II had conception rates of 58.33 per
cent and 25 per cent respectively. In group 1I, none Con-
celved. Results of insemination in control animals and
groups 1 and 11 revealed that operation to collect biopsy
specimen was a safe technique with no f11 effects on chances
of conception. The lesions tn the s!auéhceréd animals cor=

roborated with biopsy findings in general.

In the present study qterine lesions were 1nter-
preted on the basis of breeding record, clinical findings,
bfopsy lesions and autopsy findings. The follawing {nferen-

ces ware drawns-

1) The repeat breeding cows presently studied had
normal cestrus perfod with majority (16 out of 26} showing

prolonged pericdicity of return to sarvica.

2) Biopsy cperation was found to be a reliable tool
to study the physic-anatomical conpetance of the uterus in
cows, with no significant side effects on the reproductive

efficiency of the subjects.

3) Majerity (53.85%) had endometritis and this was
attributed as the reason for failure of conception. It was
concluded that 19.23 per cent animals which showed no uterine

lesions were repeaters due to reasons undetected.
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4) 1t could be collaterly inferred that post-insemi-
nation antibiotic therapy was curative in treatment of re-
peaters since infecticus endometritis was the lesion in

majority of casese.

5) Uterine lesions charactekisad by severa callular
infiltration and glandular changes, repressnted probably
neglected cases. These were not amenable to treatment. It
amounted to suggest the need for early detection and treats
ment of uterine inflammatory conditions. This observation
stressed the need for early detection and treatment of

ufer?ne {nflammstory conditions.
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ABSTRACT

- An 1nvestigatton was undertaken to study the uterine
- pathology 1n repeat breeding cows employing uterine biopsy

as a diagnostic technique. The studies were carried cut in
26 repeat breeding cross bred cows from the herd of Univer-
sity Livestock Farm, Mannuthy using a biopsy instrument which
was a modification of one designed by Minocha et al. (1564).
Four cows which settled at first insemination served as cone
trol animals for comparisons From all the animals biopsy was
taken during the early part of heat and was inseminated 8 to
12 hours after blopsy followed by intrauterine sntibiotic
therapy after 12 to 24 hours. Seven out of 17 animals whidh
failed to concelve even after biopsy and treatment were
slaughtered and their genftalia wers subjectgd to detailed

studies.

Nine out of 26 repeat breeders and all the four cone
trol animals concelved at inseminations in the same heat of
bicpsy explalining the fact that biopsy operation did not
affect the functional status of uterus. Pathological changes
in the endometrium were observed fn 14 out of 26 (53.85%)
repeat breeding cows. Changes in the uterus observed §n the
biopsy were significént and ccnafsted of Infiitration with

various types of inflammatory cells, perfglandular fibrosis,



cystic dilatation of glands, glandular hypertrophy, stromal
hyalinization and sclerosis. It was seen that endometritis

constituted the most {mportant lesion.

The prerimantal animals were classified into three
groups based on histological findings; group 1 showing normal
or nearly normal endometrium, group I1 with more ex;ensive‘
{nflammatory changes and group III with severe inflammatory
and fibrotic changes. Group I and Il had a conception raté
of 58.33 and 25 per cent respectively. 1In group III, none
concefved. Rasults of insemipation revealed that uterine
lesions characterized by severe cellular infiltration and
glandular changes affected the chances of conce#tion adver=
sely. The lesions in the slaughtered animals cérrelated

with biopsy findings in general.
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