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~of infertility in the cow vary from congenital defects, function-

I N IRODUSGDTTIT OGN

High fertility is of paramount importance for efficient
and ec.onomic 1ivestuck production. For livestock breeders there
is no greater economic problem than that a-sociated with the ‘
condition wuich impnires fertility of their animale. Tivestoek:
is utilised by man for converting animal feeds and fodder into
milk, meat, wool and various other things. A11 these potentia-
1ities are very muca dependent on their reproductive efficiency.
Every animal that loses tais efficiency is a 1iabirity to its
owner. Dairy cattle waica fall to conceive witinin three or four
months following last calving cause economic 108s to the owner,
Delay in establisnment of pregnancy consequently inerenses the
time interv- )1 between calvings, decrerases the number of offepr-
ings during the lifetime of the anima) and also causes decererased
milk production. Post-partum cestrous should occur on an average
taree montas after parturition and the animals shou'd coneceive

after one or two inseminations to ensure normal ealving intervad,

Acecording to Tageriof (1948) and Gibbons (1963) causes

al or aormonal causes, specific and non-specific infections.
TuneBe infections bring about a large percentage of cases of
infertility by producing inflammatory conditions of the genitalia
particulsrly tbe uterus. “Begg (1932) estimated that uterine
affections inflict greanter loss on dniry stock owners than do
the affections of all other organs put together. -The specifie

infections include diseases such as brucellosis, vibriosis, and
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trichomoniasis. Suca infectioms of the female genital organs
occur without predisposing cause and are maimly enzootic in na-
ture. However, brucellosis is now effectively controlled by
calfhood vacecination while enZootics of trichomoniasis ana genital
vibriosis are mucia less common begause artificial insemination
has eliminated the use of communal bull and has reduced "traffic”
in bulls to a minimum (Arthur, 1964). -Apagrt from occasional
unerd infection taerefore, there remain the individual cases of
non-specific endometritis, waich require a predisposing cause.

'In cattle the organisms concerned are 8treptococei, S8taphylococel ||
E. goll, Corynebacterium pyogenes and others which constitute
Sapropaytic microbial flora of the genital tract of cows. ' Gene-
rally the organisms gain access at the time of parturition or
breeding and if conditions are conducive for their growth, they
establish themselves temporarily and cause varying degrees of
endometritis. Ihe uterus may also become infeected hy haemato-
genous dissemination of the micro-organisms. In faet it is pro-
bable thnat a mild degree of endometritis develop during puerprral
pericd. But the unigpred endometrium pos-esses amazing powers

of resolution and by the time involution is ooﬁp1ntn, suech infeg-
tion is overcome naturally. Any factor wunich delays the onset

of or the course of involution will tend to favour amd prolong
sucia infection. TInese infections are most 1ikely to ocecur in
cases of dystokia, prolapse of genitalia, retained placenta or
contaminations during normal calving. The involuting uterus
provides very good medium for the multiplication of organisms

and thus inflammatory processes are all the more accentuated. The
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increase in tae incidence of non-specific endometritis may be
attributed to the fact that with the continuing efforts of the
breeders to develop hign ylelding dairy cows, more troube is
oceurring at parturition and that placengal retention and delayed
uterine involution are now more common than formerily (Arthur,
1964).

Inflammatory changes in the uterus may be Jocalised
to 1ts different léyars and for them different nomenelatures are
used. According to Millar and West (1967) the following termi-

nology have been put forward :i-

(1) Metritis or Puerperal fever - Inflammation of the

uterus, may be acute or chronic.
(2) Endometritis - Inflammation of mucous membrane only.

(3, Mescmetritis - Inflammation of mucous memhrane and

uterine muscular wall.
(4) Parametritis -~ Inflammation localised to the peritoneum.

(5) Polymetritis - Inflammation of all the three coats

of the uterus.

Endometritis, that is inf?ammation.of the mucous-
membrane of the uterus, caused by the micro-organisme or their
toxic products (Decamp, 1935), has been classified in different
manners by Beaver et al. (1922), Ricater (1926), Wiersen (1026),
Tutt (1933), Polding and Tall (1945), Azizuddin (1948) and
Dawson (1951). With some minor individual variations asuthors

have gemerally retained Richter's (1926) classific-tion whiech
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~is based on the type and extent of discharge and accordingly

endometritis nas been classified into taree degrees. TFirst
degree is that where dlscnarge is absent or intermittent. A
continuous mucopurulent discharge is present in the second degreey
A purely purulent type of discharge with some tendency to accu-
mulate represents the third degree of endometritis. Dawson
(1950) considered Ricater's (1926) second degree endometritis
as caronic or catarrhal endometritis and furtner stated that
this condition merges with the 1ess severe form, lacking a con-
tinuous discharge on one hand,and. on the other, with the more
serious conditions of pyometra, when large quantities of pus

and slime accumulate in the uterus.

‘Fpndometritis has been 1isted as one of the most impor-
tant factors causing failure of conception. In 1941 the “urvey
Committee of the National Veterinary Nedical Assocization (now
the Britisa Veterinary Association) conciluded that 907 of the
infertility affecting tne deiry cows in Great 3Britain was due
to varying degrees of endometritis (Artaur, 1964). Moore (1954),
and Schutze (1957) stated that tnls disease invoived in 85% of
infertility cases and was thus one of the most important entitieg
in the entire field of veterinary practice. Hardenmbrook (1958)
found that it was involved in 807 of breeding failure in I11inoig
and Anderholm (1958) also believed that it was the commonest

cause of infertility. The ahove mentioned informations suggest

the importance of endometritis in causing infertility and
warrants detailed studies so that this problem can be tackled

and economic 1osses occurring from this condition are kept to
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the pinimum.

‘Tnere have been two prominent and divergent school of
thougats regarding toe primary focus of abnormality causing

endometritis.

Swiss workers, Zsehokke (1900), Hess (1909) and others
neld that ovarian abnormality was the primary condition fo011owed
by uterine abnormalities, and for treatment of suech cases they
employed ovarian manipulations supplemented by general rassaging

of taese organs and of the uterus.

fhe Danish - German school of thought1ﬂd by Albrechtsen
(1917) and followed by Ricater (1920) and Nieisen (1924) retorted
the views of swiss workers. Albrechtsen (1917) believed that
primary cause was infection of the tubular portion of the traet,
particularly the uterus, by pyogenic organisms and that ovarian
cnanges were secondary. He recommended disinfeetion of genita?
tract with moderate to weask solution of iodine for the purpose

of treatment.

‘ Phe diseases of various reproductive organs are inti-
mately linked together, as according to Williams (1943) the re-
productive system largely behaves as a unit, and serious distur-
bance of any one of the organs tends to cause interference with
the proper functioning of all the others. If the ovarles are
seriously diseased, the uterus 1osés its physiologlieal funotion;
1f the uterus is extensively diseased (mummified foetus, triecho-

monad pyometra) there is cessation of overian functions. Dawson
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(1950) suowed explicitely that abnormalities of ovarian eyele
are common in the severe forms of the disense and gnnnra11y the
first degree and most of the second degree pases of endometritis
do not bring any change in the ovarian function and oestrous
cyecle. DThe abnormality in ovarian function is almost ajways

observed in cases of tuird degree endometritis,

Singce endometritis is one of the most important causes
of infertility in domestic animals, attempts were made in the
present study to find out suitable remedia) measures against this
disease. For tuis purpose a total number of five drugs were
selected namelys; lugol's iodine solution, three antihiotics of
tetracycline group and one nerbal preparation to evaluate their

comparative efficacy against tais condition.

For chemotherapy to be a sucecess selection of proper
antibiotic is 1mpérative, particvlarly these days, when frequent
and irrational use of antibiotics has increased the resistance
of bacteria. Tnerefore, a part of the present study desls with
isolation of bacteria from the uterine discharge of cows suffe-
ring from endometritis and subjecting the isolates to antibiotie
sensitivity test. These in-vitro studies were further extended

and were tried on the particular animal to confirm their efficncys

% 9% % % %
¥ 9% %
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-g]assification of Endometritis 3

“Beaver et al. (1922) classified endometritis in three pgroups -

REVIEW 0oF TITERATURE

An involuting uterus is highly susceptible to infection
as taere are large areas of raw surfoce containing remnants of
disintegrating placental tissue énd numerous blood clots. It
is open to infection from both the cervix and blood circulation.
Any sueh infection caﬁses tissue response varying with the orga-
nisms responsible and tne duration of infection. The reaction
may be of any type from a simple inflammation i.e., endometritis,
to a purulent necrosis i.e., advanced pyometra. From time to
time many workers nave classified endometritis into various sub-

groups rarfing from simple inflammation to purulent necrosis.

(a) Catarrhal metritis - acute and chronic.
(b) Suppurative metritis - acute and chronic.

(¢) Pymetra and cystic degemeration of uterine girande,

The most widely accepted classification was given by
‘Ricater (1926). de classified enmdometritis on the nature and

caaracter of discharge as follows £
“(a) Pirst degree endometritis - when uterine discharge was
absent or intermettent.

(b) Second degree endometritis - when there was continuoug

mugopurulent discharge.

LT 1- T [ HS—— =
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(¢) Third degree endometritis - when there was purely
purulent discharge with some tendency of aceu-

mulation.

‘Nielsen (1926) recognised five types of endometritis

on the basis of nature and character of discharges

(a) Puerperal endometritis.

(b) Prndometritis of the first degree = a s1ight inflamma-
tion, at tone most accompanied by only very small
amounts of purulent material 3 there was no cons-

picuous figw.

(c) FEndometritis of second degree i.e., chronic eatarrhal

endome tritis.
(d) Endometritis of tuird degree i.e., pyometra.

(e) FEndometritis of fourth degree i.e., chronic endometri-
tis with cystic degeneration of the ovaries, The
latter four groups might occur any time three

weeks after parturition.

Tutt (1933) reported that the chronie form of endometri
~tis was originally divided for the purpose of description into

two main classes 3

(a) Curonic corporeal (Interstitial) emdometritis - when
the inflammatory changes were restricted to Ftnﬂ%

(b) caronic cervical endometritis - when the inflammatory

changes were regarded to be confined to the

cervix. ZIThe author finally conciuded that for
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subacute; and (e) chronic. “Azizuddin (1948) described four

all practical purﬁoses the best elassification
of various types of endometritis was given by
Niersen (1926).

“Polding and Ta1l (1945) classified endometritis on the

basis of severity and duration of infection as (a) acute; (b)

types of endometritis on the basis of macroscopic lesions pre-

sent in the uterus ¢

(a) Catarrhal endometritis - simple inflammation of uterus

with or without some non-purulent discharge.

{b) Neerotic endometritis - where the uterine walls were
flabby and there was complete lack of tone, the
tissue were very soft and frigble and were easily
crusaed and torn when pressed by foreeps or fin-
gers. I(ne exudate was curdy cortaining flakes of

necrotic tissue.

(e) Purulent endometritis - early stage of pyomatra,aTmosd
always associated with Corynebacterium pyogenes
infection. Discharge was of talek,mucopurulent,
creamy nature scattered over the mucosa,occurring
specially as small clumps around cotyledons.
Occasionally there were small pieces of necrotic

tissue mixed with pus.

(a) Pyometra - uterine horns were symmetrically enlarged

hut involvement of only one horn was also obnorvnA

The tuba) end of the horn was round making a pouel

9.

Page NO. vt




Ralendra Agricultural University, Bihar, M, Sc. (Vet.) Thesis, 1971

like structure. The dischnrge was creamy with

small blackisih flocules.

Dawson (1951) conducted a detailed study of 88 cases
of catarrhal endometritis ocecurring from three weeks following
parturition. Ihe conditions were classified on the basis of the
nature of discharge and the absence or otherwise of oestrous,

into taree main groups.

Group = A @ Marked pathological impairement of the oestrous
cyecle, coplous continuous discharge maimly puruient,

which tends to accumujate and produce pyometra.

Subgroup- I. Discharge odouriless and apparently sterile,
Disinfectant irrigations have no infiluence on course

of diéease, prognosis good.

Subgroup=-I1I1. Discharge with characteristic foul odour and

containing C. pyogenes usually in large numbers.
Disinfectant irrigations have marked ametorative

effect on course of disease.

Group - B @ Little or no impairment of normal oestrous cyele,
discharge scanty, contains pus and mucus. Bacterio-

logical findings inconclusive.

Subgroup - I. Discharge continuous from puerperium prognosis

good .

Subgroup - II. Discharge appearing transiently omly after heat.,

Subgroup- III. dopious discharge after trichomoniasis.

10,
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Subgroup- IV. Secanty discharge, progmosis good on "timulant

Lherapy". Evidence of mild reproductive endoerine
disfunction.

Group = C ¢ ILittle or no impairment of oestrous cyele. Copious

discharge consisting solely of watery mucus.

“Diagnosis of endometritis

Most workers have depended upon the reptal and vaginal
examination of the genetalia for the dlagnosis of endometritis
excepting tne Richter's (1926) first degree cases where these
examinations are inconclusive. “Devine (1920) differentisted the
cases of caronic endometritis waere there was sufficient thicke-
ning of uterine norns which he said to be inmdicative of inflamma-
tory condition. This inflammatory condition might be manifested
eitaer by a flabby uterine horns without tone or conversely, by
one that was noticeably too rigid. The absence of any exud-te,
with the possible exception of a slight exvdnte Quring the period
of oestrous coupled usually with an emlarged and firmer cervix,
served to indicate curonic endometritis. But Tothe (1921) repor-
ted that tne rectal examination revealed 1ittle or not:ing, the
uterus, ovaries and oviduects were normal. “fhe most authentio
diagnosis cbuld be made by inspecting tane vagina and os-uteri,

In normal cuses tuese organs were quite dry and pink in colour
except at the time of oestrous, wanen tue membranes were very

moist and of deeper colour. In caronie catarrhal endometritis

the seeretions were increased in amount and caanged in appenrancﬂJ

1ea
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ranging from a slight cloudiness, to muco-pus. For further
examination he brought the os-uteri as back as the vulva to see

the changes and examine the exudate.

" Devine (1927) stressed the importance of traiming the
sense of touch to aid in dignosis of curonic endometritis so that
cuanges in the tubes and in the uterus were readily apparent upon
examination per rectum. Apart from manual vaginal and restal
examinations, Kiist (1933) reported a number of special instru-
ments of great value., de used a set of six plain nikel plated

the specula of graded sizes for inspecting the vagina and cervix.

According to Tutt (1933) the uterine cornua were asy-
mmetical and the cervical canal was dilated except in some of
the mdd cases. Uestrous and ovulation were usually regular.

In case of endometritis of second degree (as elassified by
Nielsen, 1926) manipulation per rectum revealed enlarged uterus
and per vaginum tae os-uteri externum was larger than normal.
Tnere was an abundant mucus discharge with smal) floeuli or pus
alone. In some of the cases of tuls degree the oerstrous was
irregular or absent. ude further stated that infertivity arising
from endometritis was due to two causes (a) the discharge wnieh
was inimical to the spermatozoa amd (b) the umhealthy endometrium
waicu did not offer any f vourahle place for embedding the fer-

ti1ized ovum, if at all the fertilization had taken plage.

craig (1936) reported tunt the recognition of the
disease is not difficult in severe cases. Per rectum the emlar-

ged relaxed uterus, waich might be uniformly involved and its
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thickened wall could be easily determined for a diagnosis. A
catarrnal or purulent discharge through vagina was of econsidera~
ble importance in diagnosing endometritis. In the very mild
catarrhal endcmetritis, however, the uterus 414 not present any
marked change on rectal examination and 1ittle discharge coma
be pressed out through os-uteri. Regarding oestrous evele the
auvthor stated that in a lighter cases there was no change in
heat pericds but in more severe forms ofstrous w-s either ahsent
or was only noted at irregular intervals. Taing (1955) diagnosed
the case of endomeiritis on the occurrence of v-ginal discharge
and the enlargement of uterus as detected hy tae vagina) and

recgtal examiration.

the accurate diagnosis of chroniec metritis according
to Williams (1943) demanded (a) an authentic history of the
animal and (b) a detalled clinical study 1ike vaginal mexamina-
tion, palpation of the reproductive organs per rectum and explo-
ratory doucuing of uterus. The vagina might contain pus which
usuvally emanated from the uterine cavity or cervical canal. Por
the examination of cervix he also followed the method easriier
described by Lotae (1921). By rectal palpation a definite thiob-
ening of the uterine wall and selerosis might be identified. The
uterus migint be of approximately the same size and similar in
degree of nardness to that of gestrums it wns frequently extre-
mely atonic and flaccid. Chambers (1952) disgnosed endometritis
in older cows on tae basis of a soft, flabby and atonic uterus,
Regarding exploratory uterine douching Williams (1943) stated
taat tuis metnod mignt be of nelp in giving aighly important
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evidence for diagnosing ¢
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sable abnormalities had an endometritis. In 79 st-rile cows

evidence for diagnosing chronic metritis.

‘Roberts (1956) stated that frequent]y.ths elinieal
synppoms of an endometritis could not be demonstrated by reeta?
or vaginal examination. liowever, in the more severe pases th?va
might be a mucopurulent discharge from the uterus, especially
noted at the time of ocestrum by flakes of pus in the cestrual
mucous. Jften the mucus of oestrum might be gloudy or mitky
instead of clear or translucent. In some c-ses douvcuing of
uterus might wash out flakes of mucopurulent material and then
diagnosis was more certain. On rectal examinatisn the uterus
migut feel slightly large, heavy and thick walled. Thece changes
migat be 1imited to one norn. Lhe oestrous cyele and periods
were usually normal in length. In some cases the cycle varied
due to early embryonic deatn and maceration of foetus as in
tricnomoniasis, vibriosis and possibly other infectioms. The
cyecle lengtn may not vary in cases of endometritis where ferti-
1ization does not occur or implantation of the morula is rendered
impossible due to unnéaltny endometritis. Repented services and

faijure of conception were common spmptoms of endometritis.

Biopsy of tae uterus wes tried by Mitrer (1950) and
Brus (1954) for diagnosing the cases of mild degree of endome-
tritis where the result of rectal palpation and vaginal examina-
tions were inconclusive. In the study by 3rus (1954) om 110

sterile cows, 27 of 31 cows that suowed some c¢linically diagno-

without clinically detectable abnormalities 63 percent had endo-

metritis. The most common lesions fourd in endometritis in

14.
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cattle, according to Miller (1950), were a periglandumar fibrosis

and subsequent glandular degeneration and dilation.

Bagterioclogical examination of the uterine discharge
may also serve as an aid to the diagnosis of endometritis as
Dawson (1960) compared the organisms recovered from normal and
diseased cows. de found that the percentage of "organism free"
cows fell steeply in the presence of disease, and that there was
a distinet rise in recoveries of both types of 8tapaylococei and

of E. goli, a considerable rise in 0. pvogeness and a s1ight rise

in Streptococei.

Iherapeutic methods used against endometritis :

Dawson (1960) stated thant the metuods applied for the
treatment of endometritis have involved mainly the loeal appli-
cation of drugs to the endometrium. The cuief groups of drugs
employed have been caemical disinfectants or counter irritants,
reproductive normones and antibiotics. Fnuecleation of corpus
luteum for the treatment of endometritis became quite popular
among swiss veterinarians from about 1875. 3By 1890 the growing
acceptance of germ theory led Eurnardt to introduce the use of

disinfectants and uterine irrigations by catheter.

Zschokke (1900) suggested that tuis dicease might be
due to the fallure of some principle which caused the rupture
of a ripe follicle in the normal cow. (e also noted a connection
between endometritis and prolonged ancestrous, and that in this

latter condition a persistent corpus luteum could accompany both

15.
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catarrhal endometritis and pyometra. Iis routine treatment
based on these obhservations, consisted the ecyst rupture and
enucleation of corpus luteum, wita cervical.- dilation in addition.
de also made limited use of weak disinfectant uterine washes.
Hess (1909) rejected the practice of uterine irrigation espeei-
ally waen it needed a brutal force in passing a catheter through
a closed cervix and considered it a very bad practice. e favou=-
red the view of corpus luteum enucleation and stated that the

uterine disease was secondary to primary ovarian abnormality.

Albrecatsen (1917) thought that the endometritis was
caused by a primary ricrobe infection in the uterus, either blood
borne or picked up via vagina. This could have a secondary s
effect on the ovaries tarough infection ascending to them.Though
he practiced plugging the cervix with tincture iodine wads "as
an adjuvant”, treatment was essentially an attempt to disinfect
toue tract with moderate to weak solutions of lodine through a
catheter. Albrecatsen devised also the valuable tecimique of
cervical retraction rigat into the vulva, and had no hestilation
in subjecting tais organs to drastic expansion measures with
.scissors and large-bore catheters. le 1aid more stress on his
"primary uterine infection" theory, waich conflicted snarply
with the toeory of iHess (1909). The reasons why ovarian changes
were secondary to uterine infection which Albrechtsen (1917)
gave were as follows $ (a) ovarian cysts and retained corpus
Juteum were not seen uncomplicated by endometritis. (b) Fndome-
tritis existed for weeks and montas without cysts, which however,

had strong tendency to eventual development and (c) On curing

16.
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endometritis by the application of disinfectant, the ovarian

condition resolved. Albrechtsen (1917) obtained very good o1i-
nical results and ais views were almost unanimously accepted by
German workers, Ricater (1920) and Oppermann (1922). The latter
introduced the practice of preparing vaccines from the bacteria
present in the vagina to be used as prophylaxis and treatment of

endometritis.

Totue (1920) was also of the opinion that ovarian
trouble was secondary to the primary uterine inflammation. e
found that excepting a few, severa]l hundred barren cows with
ovarian trouble also had some form of uterine troubrle, and the
treatment of ovarian trouble omly did not give good results. The
treatment metihods used by Tothe (1921) consisted irrigation of
uterus with antiseptics such as 3% Tugol's solution in steriye
water, 0.25% culorazane etc., and disinfection of cervieal canai
by the application of full strength of Iugol's solution or other
antiseptics, on a cotton swab and uterine dressing forceps. The
uterus was irrigated by means of a specially designed return
flow steel catineter known as "Albrechtsen's uterine catheter",
The solution was run into the utefus until the return flow beceme
clear then the catheter was taken out leaving the remainder solu-

tion in the uterus.

Al though Nielsen (1926) was convinced of "primary ute-
rine infection" tineory, he admitted the significance of ancestrus
in endometritis, and that the effect produced in reinitiating a
cycle contributed to the value. e was the first to note that
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iodine irrigation tre:tment appeared to have some effeot in
reinitiating a lapsed cpcle. e believed that iodine probably
acted as an irritant, on the emdometrium, with a comsequent has-
tening of uterine involution. ie advocated the use of iodine
irrigation of uterus as tae treatiment of first choice, with
ovarian treatment as an important adjuvant. But De vine (1927)
believed the ovarian trouble of primary nature in ea;es of endo-
metritis and recommeunded crusaing of ovarian cysts and the removal
of false corpora lutea, massaging the ovaries and uterus for the
treatment. le stated these treatments to be of greatest vajue
and toe treatment comsisting of doucaing the uterus with normal
saline or other non-irritating solvtions of very 1ittle value,
Further, ae used bacterins extensively and regarded them as
indispensible in treating herds at a distance where frequent

calls were not possible.

Quinlan (1929) followed the idea of Ahrechtsen (1917)
and paild more stress on the point that retention of corpus 1ateunm
was secondary to an accompanying endometritis. With the same
idea Meyer (1932) used only iodine solution varying in strength
from 2 to 5% according to the degree of metritis present and got
good results. Tutt (1933) was also of the idea that treatment
was to be guided by the degree of endometritis present. He foll-
owed the 1ine of treatment as advocated by Nielsen (1926) and
advised to carry out a preliminary flushing of uterus with norma)
saline solution before irrigating 1t with iocdine in second degree
cases of endometritis. de did not find enucleation of any per-

sistent corpus luteum of much benifit, and regarded such a

18.
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procedure in most of the cases to be unnecessary. e stated that
when pyometra subsided the corpus luteum either disappeared or
became so far absorbed that it had no effect on oestrous eyele.
But on the other hand the authnor admitted that im some cases of
mild degree of endometritis only ovarian massage with the rupture
of any cyst present or enucleation of corpora lutea and effected
recovery. e concluded that the percentage of recoveries woud
be doubled if careful uterine injection was carried out, even in

mild degrees of endometritis.

Kust (1933) used exclusively warm normal saline solu=
tion for treatment of endometritis and assisted the outflow hy
uterine massage per rectum. As he considered that 211 the common
uterine infections were amgnab]e to chemotéerapy it was not of
practical importance to find out bacterial species involved.
After irrigation he inserted a few enzon bars gnd some times, in
appropriate cases, employed non-specific stimulation therapy as
well. PFurtaer he advised the enucleation of any persisting
corpus luteum to procure the beginning of a new ovarian cyele.
Baumann (1933) used colloidal silver for disinfectant irrigations.
ie noted a high incidence of ovarian pathology in endometritis
cases and employed manipulation freely in its treatment. Stader
(1934) advocated tue use of weak solution of sodium hypoechlorite
at hourly intervals for 24 to 48 hours. He concluded that this
method was easy and needed a single professional visit. Jaeger
(1934) recommended mecnanical emptying of the uterus followed by
disinfection with 1% chinosol as effective treatment in pyometra

cases.

19.
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Erisman (1934) showed that endometritis catarrhalis
was closely related with the function of ovaries., Wetritis va-
ccination alone and also in combination with the treatment of thoﬂ
ovaries and vagina produced a favourable curative effect upon |
catarrha) endometritis. Pregnancy was induced in 777 of cases
treated. Decamp (1935) favoured the use of azamine as chemieal
disinfectant because it dissolved in the uterine 1iquid and pene-
trated the tissue frequently in the uterus. lile cited Begz (1932)

estimating that uterine affection inflicted greater loss on dairy

stock owners tanan do the affections of all other organs put

together. EKuipers (1935) recognised more clearly than Niejsen
(1926) the usefulness of iodine irrigations in reinitiating an
oestrous cpcle. He thougnt it helpful to give preliminary irri-
gation 24 hours previously with a half saturated salt solution
in order to dissolve mucus, thus permitting iodine, in his own
words, to "werk dieper in". Craig (1936) also tried Nielsen's
(1926) method of treatment and preferred iodine to other anti-
septics, but in its higher dilution. The author often combined
the above treatment with enuclention of corpora lutea with the

idea of causing contraction of uterus.

Riedell (1935) was the first man who sounded a challen-
ging note wihen he declared, he held no theory as to the true
nature of disease in the "first degree" cases of Richter's (1926)
classification; he was not convinced that baecterial infection was
ever necessarily present. Iodine irrigation gave good results

in nis bnands, and nhe was convinced that they acted not as disin-

fectants, but as counter irritant as indicated by Nieilsem (1926).

20,
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‘{rritant in endometritis cases. T4 % of 82 cases subsequently

B

Hignett (1940) also believed tnat the curative action of Lodine
was counterirritant or stimulant, not disinfectant. e condemned
the use of strong lodine solution in cows because it reduced her
milk yield for a Yong period. In some cases it might cause sever
damage to the uterine mucosa and certainly suppressed oestrous
for some considerable time. Because he helieved that the action
of iodine was stimulant he stréssed that fairly weak solution of
iodine can perform tais action as well as do strong solutions.

Wille (1942) used cantharides spray om the cervix as counter=

conceived quite quickly, having previously been sterile for peri-

ods upto taree monthas and longer.

Srownilie (1941) found good results by the intra-uterine
use of 150-200 m1. of 1 ¢ 300 Tugol's iodine solution. In severe
cases he preferred to give taree irrigations at intervals of sev-
en to ten days. Williams (1943) suggested repe-ted douvching of
uterus with 2 to 3 percent of Iugol's iocdine solution as reco=-
mmended by Albrechtsen (1917) for the treatment of endometritis,
In some cases he preferred to give a mixture of bismuth subni-
trate, lodoform and mineral oil through intra-uterine route, !
stated tnat bismuth and iodoform dissolved the mucus and remained
in the uterus for some days whereas the Tugol's sclution and

other soluble disinfectants were promptly expelled or absorbed.

Eust and Schaetz (1943) used iodine irrigations speci-
fically for toeir "tissue stimulant" effect, and not as a dis-
infectant. PFurthermore they were the first to combine "stimula-

tion" with "disinfectant" therapy, for they combined Surfen, a

21.
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complex organic bacteriocide, with iodine in solution. They used
a mixture of 8 ml. of 2% surfen and 4 ml. of 5% tinoture of
iodine to 1 litre of water and sot all the cases of endometritis
cured by two application. LHoll (1944) also tried the same mivtu-
re and got good results by curing 77.5% of catarrha)l cases in a

single treatment.

Kudryashov (1945) reported that daily subeutaneous
injection from 1-5 in number, of 15-30 mg. stilboesterol (0.5%
solution) or 20-30 mg. synoestrol (1% sclution) were equally
effective in curing endometritis in cows. Of 11 cows sterile as
a result of chronic catarrhal endometeitis 9 were cured. In a
group of 14 cows wanich had catarrhal endometritis together with
persistent corpora lutea, 9 were cured. Hornaday (1947) stated
that since tnere was a cleansing process of mucus-membrane of
the uterus during each heat period, endometritis was sejdom found
in cows that had normal h:at cycles. Thus he believed that the
condition of endonétritis could be controlled by indveing regulnr
heat periods.

Dawson (1951) carried out 87 treatment trials on cnses
of catarrhal endometritis in bovine with Tugol's solution, oes-
trogens or corpus luteum enucleation, local sulphanilamide,
propamidine and combination of later three. Results indicated
that sulpnanilamide, propamidine and endoerine treatment all had
a good effect on the condition. Even in cases long standing the
combination of endocrine methods with propamidine appeared to be

the treatment of caolce.
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~ or overcoming the suspected or known intra-uterine infeetion.They

Roberts (1956) and Hardembrook (1958) reported that

most of the treatments were based on either stimulating the uterus

supported the views of Riede1l (1935), Hignett (1940) and others
that the Tugol's solution and other solutions used as antiseptics
were actually acting more a8 uterine stimulants rather than dis- N
infectants. IThey stated that intra-uterine or intra-muscular
injection of oestradiol used for the treatment of endometritis

also produced stimulant action on uterus. I

Pietzsch (1958) treated 50 cows suffering from endome-
tritis by infusing 200 ml. of Tugol's solution and 50 cows were
treated with a similar volume of saturated Sodium Chloride solu-
tion. From the Tugol's iodine group 30 and from Sodium Chloride

group 40 became pregnant after subsequent service.

Easley et al. (1951) for the first time published their
reports on the use of antibioties against bovine endometritis.
Tney used 200,000 units of penicillin with or without 1 gram of
streptomycin and one or two sulfonamide compournds. Fach of these
combinations seemed to give some good effects. toppe (1955) founf
400,000 units penicillin with 1 gram streptomyecin useless given
at insemination time, though Hamnell (1954), using 300,000 units
of penicillin with or without half gram of streptomycin obtained
encouraging results both at and between oestrous periods. These
experiments were entirely on first degree cases, whereas Merkt

(1953), Bvertz (1955), Genegal (1955) and Stach (1957) also trea-

—

ting 2nd and 3rd degree cases, employed larger doses. Merkt (1953
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used a minimum dose of nalf a million units, some times repested
after 24 nours, some times together with a similar dose of stren-
tomycin. His most satisfactory preparation was one supplying
400 mg. penicillin in ointment form. Evertz (1955) and Genegal
(1955) both found ome million units of procaime penici)1in giving
better results tnan Tugol's iodine solution, while Stach (1957)
combined 250,000 units of penicillin with 4-amino-benzol sulpho-
thiocarbamide salt of 4-amino-methylbenzol sulphonamide (Marbhadal)

and usually 0.25 gm. streptomycin and used through intra-uerine

route.

Roberts (1956) reported that the antibioties which were
used in cases of endometritis were peniciliin, streptomyecin,
aureomycin, terramycin, chloromycetin and others, ajone or in
combirnation. Usually 500,000 to 1 million units of peniciltin
and 0.5 to 1 gram of streptomyein or 0.5 to 1 gram of the broad
range antibiotics were infused in 10 to 50 mi1. of distirled
water. The author treated 599 cases of "repeant breeding" cows
with different treatment methods, which has been given in Tahle
Ko. 1.

Saccai et a1. (1958) found oxytetracyeline to be pro- .
mising in the first degree casesj they used it at oestrous or
24~T2 nours later in a dose equivalent to 100 mg. of hiologienl
activity. Tink (1956) claimed that 543 of 548 cows he trented
with terramycin bred again but a series of untreated control was
not maintained. Omm (1955) and Genegal (1955) employed on cases
of all degrees of endometritis 426 mg. aureomyecin in 7.1 gm. of

24,
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TABIE NO. 1

Results of douching or infusing uteri of "Repeat Breeding" cows.

1 X
Hb.o!lAv.no.?Cows conge={Cows concei-
casesjof seriiving firstiving first &

| i
Year g
Products used. vices [servige {second servi-
& 5 {before|To, g 4 es
i i

{treat-{ 0. I %
iment {
{ § f

1 2 3 e 6 o 8

"Preservisal®™ (iso-

tonic Ringers sol.+

dextrose) 500 ml.as

douche of uterus,

several hours before

service. 1944-49 101 3.74 39 38.6 56 55,4

Tugol's solution

250 to 500 m1. of

1 to 3 percent Tu-~

gol's in distilled

water as douche of

uterus at time of

oestrous. 1945-50 133 3.84 68 51.1 a5 63.9

Pyrothricin solution,

«05% in distilled wa-

ter, 40 ml.injected

into uterus at the time

of oestrous. 1950=51 45 3.6 17 37.8 23 511

Penicillin and Stre-
ptomyein solutions.1950-53 160 3.65 74 46.3 96 60,0

lotal 439

Penicilyin 500,000

units Streptomycin

0.5 to 1 gm.in water

and oil emulsion at

the time of oestrous

or during dieestrous 4 4.1 19 43.2 23 52,3

Penicil1in 500,000

units Streptomyecin 0.5

to 1 gm. in 20 to 40

ml. distilled water

during the early part

of oestrous. 86 3.2 40 46.5 53 61.6
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Cont'd. Tab]_e NO. 1

T

'
I
oy
i
o)

Peniciliin 500,000
units Streptomycin
0.5 to 1 gm. in 20
to 40 m1. of 5% so-
ium suvlfonamide
Sul famerazine +
sul fame thazine)
from 24 to 48 hours
after service. 30 4.2 15 50.0 20 66 .6

Total 160

ointment base; it seemed superior to Tugol's solution giving
results about equivalent to those from a2 miliionm units of peni-
eil1in. Bierschwal and Uren (1956) showed that aureomyein was
rapidly absorbed into the blood stream after infusion into the
lumen of the uterus. Greatest aureomyecin activity in the blood

serum occurred approximately 2 hours after infusion.

Gibbons et al. (1959) treated cows harbouring infection
in the uterus with a uterine infusion of 400 mg. of tetracyeline
in solution. ZIreatment during the luteal phase of oestrous eycle
faijed to improve the conception rate (c.r.); indeed the 23
controls harbouring pathogens had a better c.r. (1.78) than the
32 treated cattle (1.96). Brown et a1. (1959) treated post-
parturient cows which had experienced difficulty in parturition,
with aureomyecin and suifamegathine. It wae found that breeding
efficiency of aureomycin treated cows approached the level of
normal cows. Naumov and Atamasov (1961) studied the comparative

efficacy of different drugs in cases of endometritis. They used

26,
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through intra-uterine route a combination of penieiliin, strepto-

mycin and stilboestrol in one groupj Tugol's solution and sti)-

boestrol in second groupj and chlorhexidine alone in third group
and got the conception rate respectively as, 60 out of 147, 15
out of 23 and 15 out of 51. Van Waveren (1962) foumd syightly
better results witn iodine or chlorhexidine treatment as compared T
to antibiotic (a mixture of penicillin and streptomycin) therapy.
Bahrs (1962) treated 221 cows that had failed to conceive, some

of them were naving uterine catarrh. A dose of 20 ml. of one of

two preparations was infused into the cervix one day after second
insemination during the same oestrous. Prepa~ation F 860 con-
tained 500,000 i.u. benzathine penicillin, 0.5 gm. sulphatolamide,
0.5 gm. calorampaenicol and 60,000 {i.u. Vitamin A in 20 m1.
vegetable oll. Preparation E 831 was the same without Vitamin A,
Among 99 untreated control 22% became pregnant after the first
insemination compared with 54 ¥ of the 221 treated cows. Recults

for each of the two preparations were simijar.

\wOnanka and Hubrig (1962) concluded that pathogenic
bacteria, introduced into the genital system during or after
parturition, constituted a danger only when involution process
was already impaired througih metabolic or other dlsorders resul-
ting from deficiency amnd stress during pregnancy. Rommel (196%)
reported that bacterial infection of the gemital tract in cows
depends not only on amount, species and virulence of micro-

organisms involved and the defence mechanism of the genital

system, but also on the phase of cestrous cycle. Central nervous

reaction to uterine inflammation caused by bacteria is similar to
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that produced by pregnancy and may result in prolongation of
corpus luteum phase. Inflammatory processes in turn greate an

environment favourable for most pathogenic bacteria.

Boiter et al. (1968) cured 208 cases out of 230 cows
suffering from metritis by repeated intra-uterine injections of
oxytetracycline in citrated blood, after intramuscular injection
of 1 mg. per kg. of Romtiazin (Promazine maleate). They comclu-
d@d that the tranquillizer produced elimination of mucus and
inf]amhatory exudate and had no effect on the cervix of pregmant
cow. Sane and Deshpande (1971) tried Mastalone-U in the transi-
ent form of infertility of eows. They tried this drug in 41
cases of infertility in cows due to uterine infectiins and found

encouraging results.

Sabir and Bnide (1971) categorized the pharmacologieal
action of Berberine under two broad headings (1) the stimulant
actions, some of which are due to its anticholinesterase mecha-
nism and (2) the inhibitory actions, many of which ecould be due
to innibition of depolarization and repolarization of the exei- -
table tissues. They furtner stated that on some individual
organs tne net effect would then depend upon wiich of the two
actions dominates at a given dose of berberine. The dose sugges-
ted by Buide (1971) was 0.5 gm. twice daily through intra-

uterine route for cattle.

Bagterial agents associated with gases of endometritigs

Until the latter half of the 19th century the workers
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were too preoccupied with disinfectant treatment to show muech
interest in the mature of the organisms found associated with
uterine pus. Albrecatsen (1917) briefly noted the recovery of
Streptococel twice from pus. Quimlan (1929) made cultures from
endometritis cases, and found E. goli, vorious types of cocel

and C. enes, and Bauman (1933) also got the same organisms.

In a comparative study on bacterial flora isolated
from genital organs of healthy and diseased cows Sykora (1932)
observed that there was no difference as regards the number of
species obtained but there was preponderance of growth during
cultivation from diseased cow in comparison to the svow growth
from the content of healthy cows. The mucus from tue cerviv
uteri of cows with healthy genital orgmns was sterile in 257 of
cases; in 75% of cases cultures of Staph.aureus were isolated,
but in very low numbers. From the exudate of cervix uteri of
animals with diseased genital organs, the following bacteria
were isolated : 8. aureus (83% of cases), S. ajbus (337), 3.
gitreus (16%), Streptococcus (33%), Coliform baciltus (50%) and
@ram negative bacilli (33%).

Out of 51 cases of pyometra studied by Jaeger (1934)
18% were found sterile and 25% were containing C. pyogenes. The
remainder percentage comprised of tricnomonads and cocel of
various types. Ihe works of Runge (1942) reported the finding
of four types of microbes from pyometra cases such as B.gbortus,
E. goli, Coced and C. pyogenes but did not incriminate any of

the four types to be the causative agent in particular. Whereas,
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‘Barcina. Seven samples were bacteriologically sterile and the

Ho11 (1944) tagzed C. pyogemes with pyometra cases in partioulsr
and stressed its association with such cases as a distinet oli-
nical entity. dis findings were also in consonance with that of
Kust (1933), Jaeger (1934) and Hignett (1940). On the contrary
to the above findings Kostmer (1939) while analysing the isolates
from 18 pyometra cases found only E. goli and Cocei and he could
not isolate C. pyogenes from any one of them. iis O gases were

negative for any mierobes.

Azizuddin (1950) injected bacterial syspensions of (.
enes, C. equi and Staph. albus into ligated segments of
guinea pigs, C. pyogenes and Staph. glbus gave rise to lesions

comparable to those met with in natural cases of enlometritis

in cows. Plazas - Morales (1955) isolated the following organi-
sms in order of frequency from the normal cervix of 20 virgin
neifers, 20 pregnant cows and 60 cows in ocestrous, F. goii (62),
Non-haemolytic Staphylococei (55), Bagiljus subtilis (43), Baot.
aerogenes (13), Haemolytic Stapaylococcus (11), faemoloytic
Steptocoeccus (9), Small rod shaped Gram positive organisms (),
Paracolon (6), Proteus (6), Mycetes (3), Strevtococcus faecalis

(1) and Salmonella (1).

. A total of 100 cows were examined by Pietzsch (195R)
and bacteria in pure cultures were obtained from 18 cases of
endometritis. e isolated E. goli, and Streptococei - but not

S enes, Pseudomonas, Bacijlus mesentrigus, Proteus and

rest were positive for organisms of ubiquitous faecal nature.

Kiesel and Dacres (1959) took 1,359 cervieal swabs from cows in
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data of isolation from normal cows it was revealed that there

40 nerds whicn had failed to conceive to 3 services and incubated
on blood agar, sabouraud's and thiol (002 tension) media. 393
proved positive; the most common organisms being non-baemolytie
Staphylococei, E. goli, haemolytic Streptococeci, especially group

E and vibrio species both positive and negative to ecatalase.

Gavrilets (1959) isoclated 28 species of bacteria from
uterus and vagina of 36 clinically healthy cowss; Staph. gureus
was isolated from 16 cows, Staph. gitreus from 15 and haemolytic
Btreptococci from 5. Gibbons et al. (1959) made 207 oul tures
from cervical mucus of 125-130 adult cattle and from 20 glassif-
ied as infertile. 1ne presence of bacteria in the genital organs

had no effect on subsequent breeding.

Dawson (1960) summarised the reports of several workers
and mentionedthat in cases of endometritis Staphylocoéci (non-
haemolytic more frequently than heemoloytic) and E. coli were
frequently found. Further he concluded that Streptococei (usua-
11y alpha and beta haemoloytic) were not much 1ess common and a
large number of anthracoid isolations were reported. Bacillus

teus, Pseudomonas nxggianea and Neisseria speciers were put in
the group of minority organisms. On the basis of comparative

was a steep fall in percentage of "organism free" cows, a dist-
inct rise in recoveries of both types of Staphylococel and E.gold,
a considerable rise in (. pyogemes and a s1ight rise in Strepto-
coceli. Isolation of micro-organisms in mixed cul tures were of
considerable importance.

Irotter (1961) examined uteri from 74 cows which hed
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been culled for fallure to breed and found bacteria including
Pseudomonas and haemolytic Staphylococei from 45 uteri. Van -
Waveren (1962) made 884 swabs from 426 cows having a mucopurulent
discaarge, 446 were bacteriologically sterile. Of the remainder
C. pyogenes was present alone in 228 and with various other bace
teria in 27, other Corynebacteria in 43 F. 0014 alone in 18 and
with other bacteria in 203 non-hzemolytic Streptococei in 26,
haemolytic in 93 B. abortus in 33, Staphylocoeei in 32, fungi
(unspecified) in 5; Proteus in 43 Salmonella dublin in 1, Peeu-

domenas in 1 and Shigella in 1.

Conto (1962) recovered E. goli at oestrous from the
uterus of 3 of 20 normal cows, 3 of 4 cows with vaginal discharge
that had been served 3 times or more without conceiving, and from
the uterus of 5 of 6 cows tuat had aborted 24 nours previousily.
C. pyozenes was isolated from one of the remaining cows with
vaginal discharge and one from cows that had aborted. Proteus

species and Staph. albus were isolated from 3 normal cows.

Winkenwerder (1966) reported isolation of non-
naemolytic Streptococcl in 23.2% of 2962 samples from genital
organs of cows. Streptococel apparently enter the genital orpgans
of cattle as sapropanytes and exert a pathogenic effeet omly during

the weakened resistance of the host animal.

Sensitivity to antibiotics of bacteria associated
with cases of endometiritis ¢

The use of antibiotics in the treatment of genital

affections was scarce upto thne first half of the 20th century.
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Disinfectants were the treatment of choice. But now a days anti-
bioties are very commonly used in the trestment of endometritis.
It would always be of great advantage if proper examinations are
made for isolating the organisms from the uterine discharge of
endometritis suffering cows and antiblotic sensitivity is done.
The result will be definitely better, when specific antibiotic

is applied for specific type of organisms in vivo also. Unfor-
tunately very 1ittle informations are available regarding anti-
biotic sensitivity test in connection with treatment of endome-

tritis.

E. coli ¢

Egchnerichia goll was isolated from faeces of a breast-
fed infant by I. Escherich in the year 1885. le considered it
to be a saprophyte. Jensen (1896) considered it to be respon-
sibje for endometritis in dogs.

Pulvertaft (1952) made tests with penicillin, strepto-
mycin, aureomycin, chloramphenicol and terramycin on growing
cul tures of E. goli. With penicillin emlargement of the organism
occurred at all concentrations followed by 1ysis, with the other
four antibiotics death occurred at high concentrations and at
low concentrations emlargement of the organism and monster for-
mation witnout division occured. Smith and Crabb (1956) found
all the strains of E. ¢oll obtained from the cases of white

scour to be sensitive to chloramphenicol.

Glantz (1962) performed the in vitro semsitivity test
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E. go1i isolated from clinical pathological specimens was 60%,

of 287 strains of BE. goli isolated from animals and poul try to
antibiotics and nitrofurans. The most effective compounds were
colistin, chloramphenicol, furazolidone, Ne (5-nitro-2 furfuryii-
dene)-1-amino-2-pyrrolidone, thiofuradenme and polymyxin. The
activity of dinydrostreptomycin, chlortetracycline, tetracyelin
and oxytetracycline were intermediate. Feniciliin, oleandomyein,

furaltadone and nidroxyzone were least effective.

Malik (1963) isolated about 140 strains from sheep,
cattle, norses and dogs anmd found that most effective antibioties
against taoeir isolates were neomycin, tetracyecline, oxytetracy-
cline and ch)oramphenicol; both streptomycin and chlortetracy=-
cline were only moderately effective and peniciltin and erythro-

mycin had no action.

Glantz (1965) tested 530 strains of F. goli for their
in-vitro sensitivity to 13 sulfonamides by broth tube and dise
method. The majority of strains were semsitive to 0.25 to 1 mz./
ml. levels of all compounds tested. McKay et al. (1965) 1isted
the results of sensitivity tests on animal pathogens condugted
during the periocd of 1956-63. The strains of E. g01i and salmo~
nella species snowed evidence of marked increase in resistance.
They tested a total of 3,898 E. goli strains. The results dis-

closed that while in 1957 the percentage of resistant strains of

it rose to 90% by 1963. The tetracycline resistant strains in-
creased from 0% to 29% during these years. The corresponding
increase in percentage of neomycin and chloramphenicol resistant

strains during these years were 10% to 50% and 8% to 22%
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respectively.

Truszezynski et al. (1966) conducted in-vitro sensiti-
vity tests of 200 E. goli strains isolated from ocedema disease
or enterotoxaemia in pigs. Among them al]l were ragistant to
penicillin and erythromycin, moderate resistance was observed
to chlortetracycline and teiracycline while least number of stra-

ins were resistant to streptomycin and chloramphenicol.

Kondracki (1967) performed sensitivity of 192 E. ag1i
isolates with neomycin, streptomyecin, chloramphenicol, oxytetra-
cycline, chlortetracycline and penicillin. It was found that
6.8, 31.3 and 52.3% of the isolates were highly sensitive to
neomycin, streptomycin and chloramphenicol; 55.2, 28.6, 15.1,
2.1 and 0.5% were moderately sensitive to each of the first five
antibiotics mentioned and 34.9, 25.5, 0.5, 7.9, 5.8 and 3.67

were weakly sensitive to each of first six antibioties.

“Bugeac (1969) tested 158 strains of . coli isolated
from unweaned piglets or sows with metritis against seven chemo-
therapeutic agents. The tests indicated that polymyxin, neomyein|
furazolidone, chloramphenicol and kenamycin were most active
against the bacteria. About 707 of the strains were resistant

to the tetracyclines.

v/ Andreani et al. (1969) found the most effective drug

to be nitrofurazone in a sensitivity test carried out on 215

strains of E. goli isolated from various species of animals. Many

of the strains were resistant to streptomycin, chlortetracyeline

and chlorampaenicol.
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Tiwary (1969) carried out sensitivity test of 61 eal?
strains of E. goli to seven antimicrobial drugs and found that
the most effective drugs were furadentine (100%), oh)oromvcetin
(98.3%) and ampiciliin (95¢). FErythromycin amd streptomycin were
moderately effective and steclin and ledermycin were Jess effeqn-

tive.,

Salmonella ¢

Several workers have reported a significant inerease
in the proportion of salmonella that exhibit resistance to tetra-
cyclines and to chloramphenicol. Rahman (1957) tested various
bacteria to penicillin, oxytetracyecline, chloramphenicol and
other chemotherapeutic agents and suggested chloramphenicol to

be the best drug for salmonella infection.

Joachin et al. (1959) studied the action of chloram-
phaenicol, tetracycline, oxytetracycline and chlortetracyecline
against 110 strains of salmonella and found only 8 strains resis-
tant to tetracycline and 1 to chloramphenicol. He concluded that
the .rganism was highly sensitive to above mentioned antibiotics.
Fystrom (1960) compared the action of 12 antibiotics, sulfadia=-
midine and nitrofuran on 322 salmonella strains and reported
caloramphenicol to be most effective. Smith (1960) found al

except one of 106 strains of salmonella from pigs to be sensitive

to oxytetracyecline, streptomycin, chloramphenicol and furazo] idone|

Ramsey and Fdwards (1961) reported that whereas omly
5% of 100 strains of S. typhipurium isolated from man in 1956-57

36 .
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were resistant to tetracyclines, 14% of 158 strains isolated

in 1959-60 were resistant. Manten et al. (1961) reported a
slight decrease between 1958-60, but a significant inerease het-
ween taen and 1961. Mc Whorter et al. (1963) found that S.
typhimurium showed a higuer incldence of resistance to chlor-
tetracycline than did other serotypes. Of 48 strains from cattlel
45 (4%) were resistant. Mc Kay et 81.(1965) reported the results
of sensitivity tests on animal pathogens conducted over period

of 1956-1963. They reported that in 1957, strains of ég]momﬂ}la
typhimurium infection in the bovine was quite sensitive to strep-
tomycin. Since them a high incidence (90% in 1963) to this drug
was observed. In most cases a good response to treatment was
obtained by the use of neomycin, chloramphenicol, nitrofurazone,
chlorhexidine or a combination of these drugs in salmonejlosis

in al]l] animal species.

Settens (1968) found tnat none of the 1024 salmomella
strains was resistant to chloramphenicol mr to nitrofurazolidone,
whereas 4 were resistant to sulfamethizole, 8 to streptomyein
and 6 to tetracycline. Popa et 31.(1968) reported all the
strains to be relatively or totally resistant to streptomycin
and penicillin, high or moderate semsitivity was shown by 4R%
of the strains to chloramphenicol and by 30% to tetracyecline,

Chung (1969) reported no strain of salmonella to be
resistant to either tetracyeline or chloramphenicol. Tiwary (1969}

found salmonella to be resistant to l1edermycin, streptomyein and

steclin but with amplcillin, erythromyclin, chjoromyecetin and

furadentine they were sensitive.

37
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Stapaylogoged ¢

Abraban et 8l.(1941) reported ﬁajority of Staphylococei
to be semsitive to penicillin. But with the passage of time and
inereased use of antibiotics, it was brought to notice that the
acclaimed penicillin was found ineffective in some of the staphy-
Jococel infections. Fleming (1942) occasionally encountered
insensitive strains of Stapnylécooci. Similar observation was

also made by Hobby et al.(1942).

Aynsiley (1953) examined 500 cultures from cases of
bovine mastitis using ditch plate tecinique, the ditch containing
2 units/ml. of penicillin and reported that 14 cultures of Staphy4
lococel weré resistant to penicillin. The inhibiting concentra-
tion of penicillin fell between 0.02 and 5.0 units/m1. when these

14 strains were tested by serial dijution method.

Calaprice (1959) isolated pathogenic Staphylococei from
the infected genital tracts of cows and tested for their antibi-
otic sensitivity. 1Ihe majority were markedly resistant or omy
sl1ightly sensitive to penicillin, streptomycin and sulphathiazol®s
Some of these were also resistant to erythromycin and chloramphe-

nicol. Rehder (1960) tested 671 isolates of Staphylococei from

cases of mastitis against peniciliin, streptomycin, chlortetra-
cyeline and oxytetracyecline. Only ten showed resistance to chlo-

rtetracycline and all were sensitive to sulphpnamides.

Mondini and Gasparini (1960) found that out of 51

Staphylococcl strains, isolated from cow's milk and considered

38.
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pathogenic, 43 were sensitive to sodium penicilyin, 46 to peni-
cillin V and tetracycline, 45 to streptomyein and spiramyein, |

48 tocaloramphenicol and 14 to sulphonamides.

Uverjero et al.(1960) stated tetracycline erythromycin
and chloramphenicol to be aighly active against strains of staphy-
lococei isolated from gangrenous mastitis. Peniciliin showed
1ittle activity. BSt.George et a1.(1962) isolated 746 coagfulase
positive Staphylococel from 4,834 quarter samples out of which
39 were resistant to peniciliin, 110 to streptomyein, 29 to

chlortetracycline and 25 to exytetracyeline.

Panduranga Rao et al.(1966) tested 137 strains of
Staphylocogccus aureus of bovine mammary origin for their sensi-
vity to peniciliin, streptomycin, aureomyeir, chloromycetin and
terramycin. Of these 120 (87.597) were sensitive to penicilrinm,
119 (88.86%) to streptomyecin amd all to aureomyecin, chloromycetin
and terramycin. Of the strains resistant to either penieciliin
or streptomycin, 14 (10.22%) were resistant to both. Ostashevskii
and Obraztsov (1968) tested 74 strains of Staphylococei for their
sensitivitys 49 were sensitive and 18 were resistant to penici-
11in, 60 sensitive and 11 resistant to chlortetracycline, 52

sensitive and 7 resistant to oxytetracyeline.

Dittus (1969) carried out sensitivity tests on 1,000
strains of Staph. gureus from bovine mammary origin againet

penicilrin, streptomycin, tetracycline, chloramphenicol, erythro-

mycin, kenamycin and cloxaciliin. 100% were sensitive to one or

more antibioties. Out of 1,208 strains of Staph. aureus from

39.
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bovine udder Ziv (1969) found 30% to be semsitive to penicil)in
G, 60% to dihydrostreptomycin, 80-85% to ch)oramphenico] and

tetracycline.

Pseudomonas ¢

The micro-organism, Pseudomonas pyocvanea was first
isolated from "blue pus" by Gessard in 1882 and from time %o
time it has been recorded to be assoclated with numerous affec-
tions in man and animals. It has also been known to be a causa=-
tive agent of infertility in bulls (Narsing Rai and Nhtréjan,
1958). IThis organism was also isolated from the uterus of cows
suffering from endometritis (Pietzseh, 1958) while Getty and
E11is (1967) produced endometritis, cervicitis and vaginitis by
inseminating virgin heifers with the semen contaminated with

Pseudomonas.

Schalmn (1957) studied the sensitivity of 27 strains
of Pseudomonas gerugionosa to tetracyecline, aureomyein, terramy-
cin, penicillin, erythrdmycin. chl oramphenicol and dihydrostrep-
tomycin. He found all the strains resistant to these antibioties
with the exception of chloramphenicol, dihydrostreptomyein and
neomycin waich innibited 26.1%, 38.5% and 17.4% respectively.
Parrag (1959) carried out sensitivity of 10 strains of B. gerugi-
nosa from various affections of animals against six various anti-
biotiecs and found that all tne strains were resistant to peniciliq
in but sensitive to diaydrostreptomycin, one strain was sensitive

to tetracycline while 2 strains were sensitive to chloramphenicol.
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Gameik (1959) found that with the 2ddition of a mixture
of streptomycin, penicillin and polymyxin the bull semen infected
Pseudomonas became free from this organism. Thus it suggested
the synergistic effect of the three antibiotics. Parrag and 0Nof
(1967) studied the sensitivity of 26 strains of (. enes, 5
C. ovis, 15 Staphylococcus aureus, 14 Streptococcus pyogenes, 12
E. goli and 9 Pseudomonas aerugingsa isolated from cases of goat
and bovine mastitis against eight different antibiotics. With
the exception of P. aeruginosa, tetracyeline and chloramphenicol
gave the best results in inhlbiting the majority of the organisms
tested. Penicillin, erythromycin and novobiocin had no inhibi-
tory effect on E. golil and P. geruginosa, whereas streptomycin
inhibited the majority of strains of these two organisms. P.
aeruginosa was more or 1ess resistant also to kanamycin and

neomycin.

Cristea et a1.(1969) tested 155 strains of Pseudomonas
of animal origin for their sensitivity against various antibio-
tics. They found all the sirains resistant to benzylpeniciliin
but 26% sensitive to streptomycin. 88% were resistant to chlor-
tetracyeline. Hogle (1970) reported this organism to be the most

resistant to antiblotics and nitrofurazone in comparison to F.

goli and Staphylococcous aureus.

Streptogoccus 3

Relatively 1ittle work has been reported regarding
the sensitivity of this organism to different antibloties.
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Parrag (1948) carried out studies on the action of

penicillin in-vitro against 50 strains of Streptococcus agalactiad

and found tnat they differed widely in sensitivity to penicillin
and tais variation mey offer an explanation for the frequent
faijure in treatment of Streptococcal mastitis. But Ford and
Wilson (1953) studied in-vitro action of penicillin on 281 stra-
ins of Strept. agalactiae and observed that none was resistant.
Bdwards (1952) studied the in-vitro amd in-vivo activity of peni-
¢illin and found that it was most effective against Gram positive

organisms especially Strepocoggus ggalactiae and other mastitice
Streptococci as compared to Gram negative organisms.

Whitby and Hymes (1956) reported Strept. pyogenes
to be very susceptible both to sulphonamides and many antibiotics

1ike penicillin, streptomycin, tetracyciine, etec. Strept.
faecalis was resistant to sulphonamides but moderately suscepti-
ble to antibiotics other than penicillin. NMinimum inhibitory
concentration for peniciliin, streptomycin, erythromyecin, chlora=-
mphenicol and tetracycline were 3, 50, 2, 10 and 0.5 microgramme
per ml. respectively. Rabman (1957) found that Strept. enes,
Strept. equi, and Strept. Zocepidemicus all the three were sen-
sitive to penicillin, and to chlortetracycline, oxytetracycline

and chloramphenicol in increasing order.

Burrows (1959) reported that chemotherapeutic activity
of sulphonamides was overshadowed by antibiotiecs, especlally

penicillin. The haemolytic streptococci were more susceptible

to these agents in-vitro than the Stephylococci. Berger (1959)
tested 103 strains of betg haemolytic Streptococel in-vitro for

42,
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their nitrofurazone sensitivity and found strains of serological
group B and D to be resistant. Kuntev (1962) investigated sen-
sitivity of strains of Streptococei, E. go1i, 3. bvogenes and
Staphylococel to antibioties and sulphonamides. A1l organisms
were sensitive to a aigh or moderate degree to penicilrin, strep-

tomyein, chloramphenicol, oxytetracycline and sulphonamides.

Prasad and Prasad (1963) reported that out of 45 stra-
ins of Streptococcl isolated from milk sample of cows approxima-
tely 2.2% were found to be resistant to penicillin concentration
of 0.5 unit per ml. While Kortum (1963) founda 0.22% penicililin
resistant strains out of 452 strains of Streptocoecei isolated
from bovine mastitis. The author also found 0.9% resistant to
chloramphenicol, 5% tetracyecline, 33% streptomycin and 53% to
neomycin. Overgoor (1966) reported that mosi of the 104 strep-
tococecal strains from pneumonia cases were semsitive to peniei-
11in, streptomycin, chloramphenicol and tetracycline. Jacobs
and Hanselaar (1967) concluded that all the strains of Strepto-
coccl of bovine mastitis origin were more or less sensitive to
pencillin, ampicillin and cephaloridine and resistant to strep-

tomycin, neomycin, tetracycline and novobioecin.
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MATERIAYS AND MFIHODS

Experiments were carried out on non-deseript cows
which came for gynaecological check-up at the Department of
Gynaecology, Bihar Veterinary College, Patna. In each case
nistory of the animal was recorded in relation to member of
calvings, number of artificial inseminations or natural services
done, oestrous cycle, waether regular .r irregular. After obta-
ining the hisfory the aﬁima]s were subjected to the detailed
gynaecological examinations to dignose endometritis. Only those
cases were taken up for the purpose of study which were having
a continous mucopurulent uterine discharge resembling second
degree endometritis (Router, 1926). These cases were alw~o in
close approximation to Dwason's (1951) group 3 having mucopuru-
1ent uterine discharge with l1ittle or no evidence of pathologiean
cyclic impairment. TIThe precedence followed by Nielsen (1926)
was adopted in considering all cases in existence beyond 3 weeks
post-partum, as "chronic" rather than "puerperal” endometritis,
Most of these cases had attracted the attention of animals’
owners, but some were only detected during the course of routine

elinical examination.

Endometritis was confirmed on the basis of recto-
vaginal examinations and relevant history pertaining to the

disease.

distory of the case i - C(wners were inquired regarding the

last calving, whether it was a normal or assisted deliveryj

Page No. w.ﬂ‘.i.'_......._..




Rajendra Agricultural University, Bihar, M, Sc. (Vet.) Thesis, 1971

regarding regularity of cestrous cycle; regarding number of

inseminations or natural services tried without 1eading to con-
ception. If the abnormal uterine discharge was apparent and had
attracted the attention of owners, they were asked regarding the

time woen they first noticed it.

Spegulum examination ¢ - The vulva and perinium of the animal

was washed and dried. Lhe vaginal examination was carried out
with the help of a well sterilized speculum. In almost all the
cases when the speculum was applied a mucopurulent discharge
was evoked. 1lhe side wall of thne vagina was anminod for the
presence of granules, inflammation or amy other abnormality.
Phe os-uteri was examined and found to be partially opened,

enlarged and inflemmed in most of the cases.

Recgtal examination ¢ - It was carried out to manipulate the
genitalia. Inflammation of os-uteri was confirmed by detecta-
ble enlargement in the size and induration of the organ. The
notns of tane uterus were examined after feeling the body. The
horns were madipulated for any enlargement in their size either
unilateral or bilateral, tone and thickness of the wall. Thé
fallopian tubes were then examined for any emlargement in their
size. Manipulation of the ovaries was done for any persistent
corpus luteum or cysts, tueir size and shape, and adhesions if

any.

Cervicitis either in moderate or severe form was found
invariably present along with endometritis. Both the cornua in

cases of endometritis were generally found to be emlarged,
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‘purpose of treatment to maintain uniformity.

atonic, doughy and thick-walled (Devine, 19203 Nielsen, 19263
Tutt, 19333 Craig, 19363 Williams, 19433 Roberts, 1956 and
others). In some cases a tone in the uterus similar to the
condition of normal heat was alsc detectadle. The ovaries were
palpated to be normal and functioning, the size nnd shape were

not identical because of individual variationms.

Cases of chronic cervicitis with marked induration,

salpingitis and adhesions of ovaries were not taken-up for the

A total number of five drugs were tried in the pre-
sent study to obtain taneir relative efficacies against second
degree caronic endometritis. Five groups were made and each
group comprised of 21 animals. Iaus a total number of 10§

cases were undertaken in the present study.

Group = A 3 - In tais group 20 ml. of Tugol's iodine solution
was used. Its concentration was kept to 0.5% as suggested by

Dawson (1960). It was prepared as follows i-

Iodine. 2.5 gnm.

Potassium iodide. 6 gm.

Sterile distilled

water. 500 mi.

The iodine and potassium iodide were mixed together
in a mortar with the help of a pestal. 500 m1. of sterije

distilled water was added to it and kept in a amber coloured

bottle.
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Group - B : Uni-Berbyl Tablets (Unichem).

- Bagh tablet contained 200 mg. of berberine hydroch)o-
ride and 800 mg. of glucose. 5 such tablets were dissolved in

20 m1. of sterile distilled water and was given intra=uterine,

Group - € : Aureomycin oblets (Cynamid).

2 oblets each containing 500 mg. of chlortetracyeline
hydrochloride were dissolved in 20 ml. of distilldd water (ste-

rile) and was administered through uterine route.
Group = D & Steclin bolus (Squibb).

2 bolus each containing 500 mg. of tetracyeline
hydrocaloride were dissolved in 20 ml. of sterile distilled

water and administered tarough uterine route.
Group — B ¢ Mastalone - U (Pfizer).

Composition - Bach vial contained ¢

Uxytetracyecline hydrochloride I.P, 200 mg.

‘0leandomycin Phosphate N.F.equivalent to 100 mg.
of oleandomycin base.

Neomycin sulphate I.P. equivalent to 100 mg.
of Neomycin base.

Prednisolone 1.P. 5 mg.
Chlorpheniramine meleate. 100 mg.

To each vial 10 ml. of sterile distilled water was

added. After reconstitution the entire contents were drawn

47,
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into the syringe and introduced into the uterus.

Distilled water was sterilized im autoclave at 120°%
and 15 1b. pressure for 20 minutes. To maintain uniformity in
treatment each drug was administered intra-uterine every alter-
nate day and five intra-uterine medications were doné with each
drug. Thus comparative efficacy of drug was studied within
the stipulated period of 9 days.

Lhe gows were examined every alternate day during
the course of treatment and if the animal was found to be cured,
no further treatment was applied even though it had not compre-
ted its course of five treatments. After completion of five
treatments schedule the owners of the animals were requested
to bring them when they were observed to be in heat subsequen-
tly. In oestrous the animals were again examined recto-vagina-
11y and if tae discharge was found obviously normal and the
genital ia reveaaled all the features of follicular dominance
the animals were used to be sent for insemination. Owners of
the animals were requested to bring the animale again after 1%

to 2 months for pregnancy dignosis.

The cases were taken to be cured when the abnormal
uterine discharge disappeared during the course >f treatment
and the oestrual flow subsequent to treatment became obviously
normal. Ihe cases were categorised as incurable or refractory
to treatment when the abnormal uterine discharge persisted even
after 5 medicantions or when the first oestrual flow on comple-

tion of treatment schedule still contained pus flakes or was
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obviously pathological.

Statistical analysis 3 - After the completion of trials with

the drugs, observations were subjected to statistical amnalysis
by Chi Square test according to the formula given by Panse and

Sukhatme (1961). 5
n1n2 a+b

Chi Square =

where a and b stand for the frequenclies in the two

classes and n, and n, for corresponding totals in the respecgtive

classes.

Bagteria) agents associated with cases of endometritis 3

From among tae cases of endometritis in cows reporting
to Department of Gynaecoclogy, Bihar Veterinary College, P-tmna

for treatment, 19 cases were sorted out.

Uterine discharge appearing at the cervix was collected
for bacteriological examination and antibiotic sensitivity test
in-vitro. ©The particular organish sensitive to a particular

antibiotic in-vitro was tried in-vivo also.

Metnod of collection of material ¢ -~ Cotton swabs were prepared

on a straight copper wire of 14"-18" in 1ength. It was placed
in a test tube (6"x3/4") and plugged with cottom. A1l the swabs

taus prepared were sterilized at 180°C for onme hour.

At the time of collection all possible precautions were

t.ken regarding sterilization of hands, protective clothings and
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globes. The vulva and perinium of the animal was washed with
soap and water and dried with a piece of sterile gauze. Reetified
spirit was then applied on the vulva with the help of a cotton
swab and sufficient time was allowed for spirit to dry.

In order to ensure that the discharge is collected
from the cervix and toe vaginal secretions are e]liminated as

far as possible the following procédure was followed.

Teft hand was introduced 1nto the rectum and thé cerviy
was secured. A trained atiendant was asked to insert the specu-
1um in the vagina so as to expose the cervix. The area around
the cervix was washed wita cotton soaked in 70% alcohol, with
the nelp of a sterilized uterine forcep. 2 to 3 minutes time
was allowed for the alcohol to dry. To hasten the process of
drying the area around the cervix was mopped with the steriiized
cotton. Now the plug of the test tube containing the swab was
opened over tne flame of spirit lamp held by another attendant
as near the vulva of'the animal as possible. The swab was taken
out with the right hand and inserted into the vagina upto the
cervix tarough the speculum already fixed. With the help of
left hand already 1ntr0duced into the rectum, the uterine horns
were squeczed and the fresi discharge just coming out of cervix
was collected by giving a rotatory movement to the swab. The
swab was then taken out amd put back into the test tube over
the flame of spirit lamp and was replugged with cotton. The
material taus collected was brought to the laboratory and proce-

gsed for further examination.
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_briefly in the steamer. DTae pH was adjusted to 8.0, heated at

Media used and their preparations t = The following media were

used for the isclation of organisms ¢

(a) Nutrient Broth tube 3

Composition 3 Peptone - 10 gm.
Meat extract (Iab. Lamco) 10 gm.

Sodium Chloride. 5 gm.

Wa ter. 1 l1itre.

Ine ingredients were mixed and dissolved by heating

100°C for 30 minutes, cooled riltered.and finally adjusted to

pHd 7.5. Poured in test tubes and sterilized by autoeclaving at
120°% for 15 minutes. The test tubes broth were incubated over-
night at 37°C to test for sterility.

(b) Nutrient agar plates : - Nutrient agar was prepared by
adding 2.2% of "agar-agar shreds" in the nutrient broth, After
autoclaving it was poured in petri dishes and cooled to solidify.

The petri dishes were kept overnight in the incubator at 37%
to test for sterility.

(c) Blood agar plates ¢ - It was prepared by adding sterile
blood to sterile nutrient agar that had been melted and cooled
to 55°C. 10% of ox blood was added to it. The medium was poured
in petri dishes and incubated overnight at 37°C to test its

sterility.

(a) Mag-Conkey's Agar plates ¢ -
Composition Peptone - 20 gm.
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Sodium taurocholate. 5 gm.
Water. 1 1itre
Rga!.‘. 20 M.

Neutral red solution,
2% in 50% ethanol. About 3.5 m1.

Tlactose 10% agueous
solution. 7 100 m1.,
The peptone and taurocholate (bile salt) was dissolved
in water by heating. 0DThe agar was added and dissolved in auto~
clave. Fitered and adjusted the pi to 7.5.' The 1nctose and
neutral red was added and mixed. He-ted in autoclave with "free
stean" (C.100°) for 1 hour, then at 115°C for 15 minutes. Before

using, the plates were incubated overnight at 37% to test for
sterility.

(ed Brijjient green agar plates : - The medium was prepared

as Mac-Conkey's agar but with the addition of 0.04 gm. of brilii-

ent green per litre.

Stains used ¢ - Gram's stain.

Composition ¢ (a) Carbol Gentian viojet ¢

Saturateﬂ‘ajcoholie solution

of gentian violet. 1 Part

5% solution of ﬁhanol in

distililed water. 10 parts.
(b) Gram's iocdine :

Iodine - 1 gm.

Potassium iodide - 2 gm.

Distilled water - 300 m1.

52 o
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(e) Dilute carbol fuchsin :

Ziehl Nbeiaen‘s carbol

fuchsin, : 1 part.

Distilled water. 9 parts.
(a) 70% aleoho) ¢

Absolute alcohol. 70 m1.

Distilled water. 30 m1.

Preparation of inoculum and inocwlation of culture media : - The

swab containing the material from the genital tract was placed

in a test tube containing 3 ml. of nutriemt broth (pH 7.0) and
snaken taoroughly. The broth tubes containing the swab were kept
overnight in the incubator at 27° Go. A loopful of broth culture
was taken and streaked on blood agar plates and incubated at 37°%
for 24 hours. From blood agar plates different types of colonies
were picked up and streaked on separate nutrient agar plates and
incubated overnigat at 37%. Different types of organisms grow-
ing in various colonial morphology present on these nutrient agar
plates were examined for their staining and morphological charac-
ters. Ihe colonies giving single type of organisms were transfe-
rred to nutrient agar slants and incubated overnight at 37°C ana
stored in refrigerator. Colonies having mixed organisms were
again purified in the same way on nutrient agar plates and stock-
ed. The detailed staining and morphological characteristics of
the organisms were studied. For this purpose smears were made

on clean grease free s]ides and stained with Gram's stain.

Staining procedure : -

& 1. Stained in carbol gentian violet for 2 to 3 minutes.
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staining them with Gran's stains. The organisms were found to

2. Poured off the stain, replaced with Gram's iodine

solution and allowed to act for 1 minute.
3. Dried thoroughly by blotting.

4. Decolourised with 70% alecohol, until the stain ceased

to be removed.

5. Counter stained with dilute carbol fuchsin for 10 to
25 gseconds. Vashed with water and dried.

Gram positive - Dark violet.

Gram negative - Pink.

Celiular morphology of the organisms was observed after

belong to a particular group of bacteria such as Gram posltive

cocci and Gram negative rods.

Gram positive cocci were further examined for their
colonial morphology on the different media such as nutrient
broth, nutrient agar plate and blood agar plates. Yhereas Gram
negative rods were cultured on different media such as nutrient
broth tube, and nutrient agar, blood agar, Mac-Conkey agar and

brillient green agar plates.

Cultures giving colonial morphology as detailed bhejow
were attributed to the different group of organisms. Cultures
giving uniform turbidity in nutrient broth and small, smooth,
glistening, finely granular colonies, which on staining with

\
Gram's stain formed a chain of Gram positive cocel were taken |

to be streptococci. They were further put on blood agar plates
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for haemolysis test. Cultures giving unifofm turbidity with a
powdary sediment in nutrient broth and round, smooth, glistening,
. opaque, convex and of golden yellow or white colour on nutrient
agar plates waich gave on Gram's staining a Gram positive cocel
arranged in bunches were attributed to Staphylococci. Turther
they were put to coagulase test for differentiating pathogen1§

cocel from that of non-pataogenic.

Coagulase test ¢ - A11 the Staphylococel strains were examined
for coagulase production. For this purpose, citrate phosphate

buffer was prepared as mentioned below ¢

Sojution - I.
Disodium hydrogen phosphate - 7.6 gm.
Distilled water - 1000 m.

Sojution ~ II.

Citrdc acid. - 21 gm.

Distilled water. - 1000 m1.

82.35 ml. of solution I was added to 17.65 ml. of
solution II. Ihe pH was adjusted to 7.0.

Progedure ¢ - 5 drops of an overmight cul ture in nutrient
broth were added to 0.5 ml. of rabbit plasma dijuted to 1 ¢ 10
with a mixture of one part of citrate phosphate buffer and two

parts of physiological saline. The reading was taken after two
hours and 4 hours incubation at 37°C and after keeping overnight

at room temperature. It was observed that none of the strains
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showed positive rqaction on coagulase test at two hours. Maximum
number of strains sanowed reaction on 4 hours incubation while
a few remaining were positive for coagulase after keeping over-
night at room temperature. A1l the strains yielding positéve
result eituer at 4 hours or after standing overnight were taken

as coagulase positive

Cul tures producing greenish blue colouration in nutri-
ent broth and Jarge, 1ow convex, with an irregular spresding
translucent edge with dark and greyish centre on nutrient agar
and on stainimg with Gram's stain appeared to be Gram negative

rods, were considered to be of Pseudomonas group.

Cultures giving pink (1actose fermenting) colonies
over Mac Conkey's agar plate were transferred to nutriemt broth
for testing motility and moerphology of the organisms. Smears
from nutrient broth were stained with Gram's stain and the
organisms showing Gram negative short rods were put to bioche-
mical and sugar fermentation tests. Organisms giving Indole
positive, M.R. positive, Citrate negative, Nitrate positive,
V.P. negative were taken to be E. goli. Sugar fermentation

tests with glucose, sucrose, mannitol, duleitol, arabinose and

Salicin were carried out.

Cultures giving non-lactose fermenting white colonies
over McConkey's agar plate were again streaked over brillient
green agar plate and incubated at 37% for 24 hours. White
colonies with marked discolouration of media around them wsre

suspected to be Salmonella and were put to blochemical and
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sugar fermentation tests. The culture which showed Indole
negative, M.R. positive, Nitrate positive, V.P. negative and
Citrate positive and which fermented glucose with production
of acid and gas, mannitol; duleitol and sorbitol and failed to

ferment lactose and sucrose was assigned to genus Salmonella.

Fermentation of Carbohydrates : -

The fermentative activity of the isolates of coll

group and Salmonella were tested by employing different sugars.

Peptone water medium was used for different sugar
media. The percentage of sugar in peptone water medium was
1%, Andred's indicator was used for the detection of acid pro-
duction. Sugar solution was first prepared as stock solntion
of 10% strength. It was sterilized in Koch's fractional steri-
lizer. LIne peptone water medium was sterilized in autoclave
at 15 1b. pressure and 121°¢ for half an hour. Sugar solution
was incorporated 1h peptone water medium so as to get a final
conecentration of 1% sugar in peptone water sugar medlum.. The
medium was poured in Durham's fermentation tube and steamed
for 30 minutes. The organisms were inoculated in each of the
sugar medium and incubated at 37°C aerobically for 72 hours.
Appearance of pink colour in the inoculated tube was taken as

{ndicator of fermentation.

Methy)-red and Vgges-Proskauer tést H

The test strains were grown in 5 ml. of glucose-phos-

phate peptone water medium for 72 hours. Pive drops of methyl
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red indicator (0.04%) was added to culture. Appearance of red
colour was indicative of positive result whereas yellow colour

indicated negative result.

The Voges-Proskauer test was performed by adding about
1 ml. of 40% caustic potash solution to 72 hours grown culture
of the test strain in glucose phosphate pertone water medium and
was tioen left at room temperature overnight. Development of
brick red or pink colour was taken as positive and no colouratioy

or slightly yellow colouration was considered as negative.

Indole producti test ¢

The test strains were grown in peptone water tubes
for 48 hours at 37°C. One ml. of ether was added to each tube
containing 5 ml. of the inocuwlated medium and shaken well. One
ml. of Earlich's reagent was run down by the side of the tube.

Development of deep red colour denoted the presence of indole.

Nitrate reduction test ¢

The test strain was grown in plain broth containing
2% potassium nitrate for 48 hours at 37°C. The presence of
nitrite was tested by adding a few drops‘of 'Teat solution-A’
(containing 8 gms. of 0.5 percent sulphanilic acid in dilute
sulpauric acid) and 'lest solution-B{ (containing 6 ml. of di-
methyl alphamaphthbylamine in 1 litre of acetic acld) successi-
vely to about 2 ml. of the culture, Pregsence of red colour

denoted the presence of nitrite.
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Citrate utijisation test :

Lhe medium recommended by Koser (1923) was used for
thie test. It consists of -

Sodium ammonium hydrogen phosphate - 1.5 gm.
Potassium dinydrogen phosphate. - 1 gm.
Magnesium sulphate. - 0.2 gm.
Sodium citrate. - 2 ams,
Distilled water. - 1 1itre,

The test strains were grown in the above mentioned
media in 5 m1. test tubes for 48 hours at 37°C. The production
of a visible turbidity indicated a positive reaction.

Sensitivity to antibiotigs of bacteria associated with
gses of endometritis @

The bacteria 1solated from the uterine discharge were
put to semsitivity test with five types of amtiblotices, viz.,
Penicillin, Ambistryn, Chloromycetin, Tedermycin and Terramycin.
Pour plate techmique was followed on the methods deseribed by
Panduranga Rao et al. (1966).

Nutrient agar plates containing eritical concentration
of five different antibiotics were used for determining the sen-
sitivity of the organisms isolated., In each case stock solution
of the antitiotic was added to the moltem agar cooled at 50°c.
After mixing the plates were prepared by pouring 15 ml. of anti-
biotic containing agar in each plate of about 10 cms. in diameten)

The plates were allowed to set and then dried in the incubator
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before use.

Lhe different antibiotics which were employed in this

study were as follows i=-

IABILE NO. 2.

] | ]
S].% Irade Name } Compound Porm of g Contents
No.} supply.
¢ i |
1. Peniecillin G Penicillin G Nials. 200,000 units
Sodium I.P. Sodium I.P.
(Squibb). Buffered crys-
talline.
2. Apbistrin Streptomycin Vials. 1 gm.
(Squibb). Sulphate.
3. ledermycin Deme thylchl or- Capsule. 260 mg.
(Cynamid) tetracycline
hydrochloride.
4. Perramycin Oxy te tracycl ine Capsule. 250 mg.
(Pfizer). hydrochloride.
5. Cnloromycetin Chloramphenicol. Capsule. 250 mg.

(Parke-Davis).

Preparation of Penicillin-agar plates ¢

of tne antibiotic was prepared by adding 5 ml. of normal sterile
saline (N.8.8.) to a vial containing 200,000 i.u. of crystaliine
penicillin G. sodium.
ferred to a sterile bottle containing 39.9 ml. of N.S.S,

A stock solution of peniciliin containing 100 i.u./m1.

After mixing, 0.1 ml. of this was trans-

This
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was stored in the refrigerator for one week and discarded there-

after. Por preparation of plates 0.6 ml. of stock solution was

added to 99.4 ml. of molten agar cooled to about 50%, The

concentration of penicillin in the culture medium was 0.6 i.u./m.
Preparation of Streptomycin agar platess

A stock solution containing 1000 microgram/ ml. of
streptomycin was prepaered as follows & Five ml. of sterilised
normal saline was added to a vial containingl1 gm. of strepto-
mycin sulphate. After mixing the contents 0.2 ml. of this
solution was transferred to a sterile bottle containing 39.8 ml.
of §.5.8. This solution was stored in the refrigerator for two
weeks, and during this period ome ml. of the a»ove said stock
solution was added to 99 ml. of molten agar to get a concentra-

tion of 10 microgramme streptomyein per ml. of culture medium.

Prenaration dt ledermycin agar plates

A stock solution containing 1000 microgramme per ml.
calortetracycline aydrochloride was prepared by dissolving 250
mg. chlortetracyeline in 250 m1. of N. S.8. The stock solution
was stored in refrigerator upto 48 hours, and after that fresh
solution was prepared. 0.6 ml. of the stock solution was added
to 99.4 ml. of molten agar to obtain a final concentration of

6 microgramme of antibiotic per ml. of culture medium.

Preparation of Terramycin agsr plates ¢

Stock solution containing 1000 microgramme per ml.of
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oxytetracycline was prepared by dissolving 250 mg. of oxytetra-
eycline hydrochloride in 250 ml. of N.8.8, This solution was
then stored in a refrigerator upto 5 days and thereafter fresh
solution was prepared. A final concentration of 6 microgramme
oxytetracycline per ml. of thp-medlum was obtained by adding

0.6 ml. of the stock solution to 99.4 ml. of molten agar.

Preparation of Cnloromycetin agar plates 3

Stock solution containing 1000 microgramme per ml. of
chloromycetin was prepared as follows ¢ The content of one
capsule containing 250 mg. of chloromycetin was emptied into a
sterile f£lask containing 250 ml. of N.S.5. and mixed well. The
solution was sterilised by heating to boil and them cooled and
stores in the refrigerator. To get a concentration of 6 miero-
gramme of antibiotic per ml. of the medium, 0.6 ml. of the stock
solution was added to 99.4 ml. of molten agar cooled to ahout
50°.

Ingeulation and incubstion of plates ¢

Five-millimeter loopfuls of 18=24 hours broth cultures
were used for inoculating the antibiotic agar plates. Fach plate
was divided into 4 equal sectors and one sector was used for
each strain. Nutrient agar plates without any antibiotic were

also similarly inoculated simu]taneously.

Reading of results 3

Complete inhibition of growth was taken as indication

62,
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of sensitivity whereas any amount of growth was interpreted as

an indication of resistance. 1The critical concentrations of

different antibiotics employed in this stvdy was taken accor-
ding to Schaub and Foley (1952) which has been tabulated below:-

IABIE NQ. 3

[
81.% Antibiotics used % Critical concentration.

No.!

E n

1. Peniciliin. 0.6 {.u./m1. of agar.

2. Streptomycin. 10 microgramme/ml. of
agal‘ °

3. ledermycin. 6 microgramme/m1. of
agar.

4. lerramycin. 6 nicrogramme/ ml. of
agar.

5. Chloromycetin. 6 microgramme/ mil. of
agar.

In-vivo test of antibioticgs

Based on the results of in-vitro sensitivity tests
suitable antibiotic was selected and treatment was given to the
particular cow. The doses of different antibiotics used in
in-vitro tests were calculated for in-vivo trial. Cows that

recovered from the disease after antibiotic therapy were taken

to be an imdication of resemblance of sensitivity of the organi-

sms to that particular antibiotic in-vitro and as well as in-vivo.
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fhose antibiotics whicn falled in killing the organisms in-vivo
i.e., failed in curing the disease were noted to be effective

only in-vitro sensitivity test.

Por in-vivo trials the cows were called on the 5th
day from the date the swab was takem. On the day of swabbing
the posterior portion of vagina of the animals were painted

with glycerine as placebo after taking all the asaptié precal=
tions.

out of 19 cases taken for in-vitro test onmly 16 cases

could be tested in in-vivo sensitivity test.

The five days gap was sufficient for acnieving at a
conclusion after im-vitro sensitivity test. On the 5th day the
particular antibiotic found effective was injected through
intra-uterine route in that particular cow from where the mate-
rial was taken. Tae owners of the animals were instructed to
bring their cows on alternate days, for re-examination and
further continuation of treatment,if required. To maintain
uniformity in treatment each drug was administered through
{ntra-uterine route every alternate day and five such medicatio-
ns were done with each drug. During the course of treatment
the medication was stopped when the animal was found to be
ctred even though it had not completed its course of five treat-
ments. The owners of the animals were told to report when the
cows came in heat subsequently after completion of treatment.

On the day of heat the uterine discharge was examined and 1f 1t

was found to be obviously normal, the cows were sent for

64 .,
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insemination. The owners were requested to bring their animals

after 1% - 2 months of insemination for the detection of pregnandl.

ARRRY
LA 2 2
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RESSITETS

A total number of five drugs were tried in the present
study to find out tueir relative efficacies against chronic endo-
metritis on 105 cows wuich had come for treatment at the out-door
clinies of Gynaecology Department of Bihar Veterinary College,
Pgtna. The animals were ditided into five groups, and each group

was treated with a different drug.

20 m1. of 0.5% Tugol's iodine solution was used in
Group "A". Ials drug was effective on 12 animals (57.1%) out of
21 animals. Tugol's solution increased the quantity of uterine
discharge after its first and second application and afterwards
tne discharge decreased in quantity with the 3rd treaiment.After
4th and 5th treatment the uterine discharge disappeared altogeth-
er. In one of the 12 cases the discharge disappesred after 4th
treatment only, therefore Stn treatment w2s not considered nece-
ssary. The uterine disch-rge was found to be normal in 12 cgnses
which came in oestrous after completion of treatment, and these
animals were sent for insemination. Only 4 of them which were

brought for checkup found to be pregnant.

Under Group "B" ﬁnt-Berbyl tablets could cure 11 cases
(52.4%). 1t was observed that treatment with this drug had sti-
mulated uterine discharge significantly after 1st and 2nd appli-
cation. OSuhsequently the uterine discharge diminished in quantitﬁ

and disappesred altogether after 5th medication. The cured cases

were advised for insemination out of which omly 2 could come for
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further checkup and were found to have conceived.

Aureomyein used under Group "C" could cure only 7 cows
(33.3%). In most of the incured cases the abnormal uterine dis-
charge persisted despite completion of the treatment schedule.
Un ® examination of the uterine discharge it was noticed that the
treatment nad no effect on the course of the disease, Rest of
the incured cases where the uterine discharge was not evident
on the completion of treatment the ocestrual flow was ahnormal
during the subsequent cestrous. Out of 7 cured cows which were
sent for insemination only 2 turned up for checkup and were found

to be pregnant.

Under Group "D" steclin could be efficacious in 14
cases (66.7%). Under this treatment also the uterine discharge
inceeased a bit after 1st and 2nd application and after that it
became scanty. With this treatment 3 animals were cured omly
after 4 applications therefore the 5th treatment was not neede,
A]11 the cured cases were sent for insemination when they evinced

signs of oestrous. Only 6 of these cases were brought for preg-

nangy diagnosis and were found to be pregnant.

In Group "E" Mastalone-U was ohserved to be effective
in largest number of cases taken for the study. 17 animals effec-
tively responsed with the treatment with overall percentage of
80.90, With this treatment 6 of the 17 cured cases were cured
after 4 applications of the drug. In the incured cases also the
abnormal uterine discharge became significantly scantly duvuring

the course of medication but the gestrual flow was not normal
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and for tanis purpose a 2x5 contingency table was drawn.

TABTE NO. 5

2x5 @ontingency table.

1 ] [
Name of the | Impro-} Not } Total H Propor-é Chi squ-g a.t.
drugs. { ved. Jimpro- tion are
g ved. { impro- { vajlue., I
I ved. I
{ i { {
0.5% Iugol's
solution. 12 9 21 0.571
Uni-3Berbyl :
Tablets. 11 10 21 0.524
10, 719% 4
Aureomycin
ObIEts. 7 14 21 0.333
Steelin
bolus. 14 7 21 0.667
Mastalone-U 17 4 21 0.809

|

* = Significant at 5% level.

Prom the above 2x5 Continzency table Chi Square test
was carried out. The value of Chi Square was found to be 10,719
with 4 degree of freedom and was significant (at 5% level) which

indicated tuat the various drugs tried were found to differ sig-

nificantly as regards their response in cases suffering from
caronic endometritis, Mastalone-U was found to be highly effec-

tive as compared to other drugs.

Lo compare tne response given by individual drug the

69,
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2x5 Contingency table was broken up into smaller tables. It was
observed that some of the drug differed ins&gnificantly in their
therapeutic action. However, some of the drugs differed quite

significantly which has been shown in the tables below :-

TABILE NO. 6

Name of the 2 Animals i Total no. } Value of g d.f.

drugs. } cured. of animals } Chi Square
Aureomycin Jf 21

9.72%* 1
Mastalone=-U. 17 21

#** = Significant at 1% level.

TABTE N0. 7

f § i ‘ )
Name of the { Animals { Total no. { Value of | ad.f.
drugs. 5 cured. g of animals{ Chi Square %
Uni-Berbyl. 11 21 &
% .85 1
Mastalone-U. 17 21

* = Significant at 5% level.

TABTE RO. 8

Name of the | Animals { Total mo. [ Value of | a.f.

drugs. i cured. { of animals [ Chie Squarel
Aure in. T 21

omye 4-67 ¥ . 1
Steclin. 14 21 '
—%m ¥ = Signiflcant at oF level.

70,
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TABIE No. 9

i :
Name of the } Animals | Total no. g Value of i d.f.
drugs. ‘ ! cured. l of animals g Chi Square
Lugol's
solution. 12 21
2.79 N.8. 1
Mastalone=-U. : 7 21
N.S8. = Non-significant.
TABIE NO.10
° | E [
Name of the { Animals Total no. Value of dete
drugs. { cured. g of animals | Chi Square |
h 1
Steclin. 14 21
2.07 N.S. 1
Mastalone-U. 17 21

N.8. = Non-significant.

It is evident from the above tables and statistical
analysis that Mastalome-U gave the best response among all the
drugs tried. Although statistically its action is not signifi-
cantly superior %o that of Tugol's solution and steclin bolus
but on an average it cured 80.9% of cases whereas the other two
drugs cured 57.1% and 66.7% respectively. The other drugs in
order to their efficacy were steclin bolus, Tugol's solution,

uni-berbyl tablets and aureomycin oblets.
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It was ohserved during tae course of treatment thate

M the condition tended to imvrove two phenomena concurrant'[y

ocecur
ok et Initiany the quantity of uterine discharge increased

and on follow-up 1t decrezsed in quantity amd ultimately it did

not become evident. ITnese phenomena were conspicuously marked

during medication with Uni-Serbyl. On the other hand rectal
examination revealed the size and thickness of uterus returning

to normal and assuming its paysioclogiecal contour,

Bacterial agents associated with cases of endometritig:

In the present study, a total of 19 clinical c2ses of
chronic endometritis in cows were mexamined for the presence of
pathogenic crganisms and in-vitro antibiotic sensitivity test
was done on the isolates. The antiblotiec showing antimierobial
activity for a particular organism in-vitro was also tried thera-

peutically in-vivo.

A total of 28 isolates belonging to five different
genera of organisms such as, streptococci, staphylococei, Pseu-
domonas, F. coll and Salmonella were recovered. Out of 5 strains
of Streptococci, 4 were beta haemolytic and 1 was non-imemolvtic.
Nine of 12 strains of Stapaylocooci were non-haemolytic and the
remaining 3 were haemolytic. The incidence of different isolates
were as follows ¢ Streptococei 26.32%, Staphylococei 63.167%,
Pseudomonas 15.79%, E. goli 36.84% and Salmonella 5.26%. Out of
19 cases, 9 cases (47.4%) showed mixed infection. The details
of isolation of different pathogens is tabulated in ITahle no.l%.
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Lfable suowing details of isolation of different organisms

TABIE NO. 11

from cases of endometritis.

No.

T I y
Animali Strep- i Staphylo- § Pseuﬂomonas}_r coli. Esa1mone1]a
{ {

e

tococel a cocel.

)

W N

c v 0 N 0 v P

+ + - - -
- e - - -
- - - + -
- - + - -
- - - B3 =
- + - + -
- - -+ - -
“ + - - -
- + - + -
s - - - -
- = - + -
kS + - = =
- + - - -
+ + = 5 =
- - - + -
= + - - =
+ ) = » -
e kS = + -

The results of biochemical and sugar fermentation
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Indole productiion.
M.R. reaction.

V.P. reaction.
Citrate utilisation.

Nitrate reduction.

Permentation Reagtions @

Glucose
Buerose.
Tactose.
Mannitol.
Dulcitol.
Sorbitol.

behaviours of Salmonella and E. goll isolated have been summa-
rised in Table Nos. 12, 13 and 14.

TABIE

<

N, 12

Biochemical reactions and sugar fermentation behaviours
of Salmonella.

Negative.
Positive.
Negative.
Positive.
Positive.

Positive.
Negative.
Negative.
Positive.
Positive.
Positive.

Biochemical reactions of E. goli.

Indole production =

M.R. reaction. - Positive.
V.P. reaction. - Negative.
Citrate utilization- Negative
Nitrate reduction - Pogitive.

TABTE ND. 13

Positive.

74 .,
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IABLE NO. 13

Sugar fermentation behaviours of strains
of E. goli.

| I3 I
Culture}GlucoseiSucroseimannitol}Duloitolghrabinoseisal1cin

Fo.
{

5 + e + - - +

2 + + + - + -
9 + - - - + -
14 + - + - + -
16 + + + + + +
23 - - + + + -
28 * = - - - -

Antibiotic sensitivity tests

In-vitro antibiotic sensitivity test was performed

using 5 antibiotices, such as, Peniciliin, streptomyein, chlor-

tetracycline, oxytetracycline and chloramphenicol.

organisms were found to be sensitive to more then one antibioti-
cs. In that case any of the effective antibiotlic was chosen
and used for in-vivo trial. Each antibiotic was dissolved iIn
20 m1. of sterile distilled water and introduced through intra=-

uterine route. Details of the in-vitro antibiotic semsitivity

test has been summarised in Table Fo. 15.

Most of the
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TABIE Wo. 15
Table showing antibiotic sensitivity of uterine pathogens
from clinical cases of endometritis.
]
Cultu-{ Name of gStrain E Antibiotics
re No.aorganisms } No. Ezggiznlgzzeg-iIedzr-ﬁTerra-}Ch1oro-
: i c1n¥ mycin %mycln mycetine.
{ i } { I
1 T 3 4 5 6 73 8
1 Pseudomonas. 1 P, R 8 R R R
Pseudomonas. 2 P. R 8 R R g
10 Pseudomonas. 3 P. R 8 R 8 R
2 Streptococcus. 1 St. 8 8 R 8 S
1 Streptococcus. 2 St. R S S S S
17 Streptococcus. 3 St. ] 8 R R S
20 Streptococcus. 4 St. R 8 8 S s
24 Streptococcus. 5 St. 8 S R S 9
3  Btaphylococcus.l E. R R 8 S a
4 Staphylococcus.2 S. R S 8 8 S
8 Staphylococcus.3 S. S S R S S
12 Staphylococcus.4 S. R R S S )
13 Staphylococcus.5 8. R R S S S
18 Staphylococcus.6 S. R 8 R S S
19 Staphylococcus.7 S. 8 8 R 8 3
21 Staphylococcus.8 8. R 8 S R R
22 Stapaylococcus.9 S. 8 8 R S 8
25 Staphylococcus.10 8. S s R 8 S
26 Staphylococcus.11 S. S 8 R a a
27 Stapnyiocoodus.12 8. R R R 8 g
15 Salmonella. 1 8. R R 8 8 8
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Cont'd Table No. 15

1 2 3 4 5 6 7 B
5 E. gol1i. 1 B, R 8 S R S
E. goli. 2 E, R 8 9 Q @
9 E. goli. 3 E. R 8 S R 8
14 E. goli. 4 E, R R 8 8 S
16 E. goli. 5 E, R R S 8 8
23 E. goli. 6 E. R R S S a
28 E. goli. 7 E, R 8 R S S
R = Resistant. 8= Sensitivé.

Based on the in-vitro semsitivity, in-vivo antibiotie
therapy was conducted. Out of 19 cases only 16 cases were avall-
able for this purpose. Tae antibiotics were adminisiered 5 times
tarouga intra-uterine route on alternate days. But most of the
cases required less than 5 treatments and many of them were
cured on 3 treatments. One case was cured after two medicatioms
only, two cases were not cured even after the application of 5.
treatments. The casés were categorised as cured when the abnorma)l
uterine discharge disappeared or the ocestrual f1ow suhsequent
to treatment was found to be normal. The cured cases showing
these symptoms were sent for insemination and the owners were
requested to bring their animals after 1#-2 months for pregnancy
diagnosis. The persistant cases did not show these characteris-
tics and uterine discharge persisted in them even after completion

of 5 treatment schedule and the oestrual flow subsequent to

S

e
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treatment was obviously mot normal. The results of therapeutic

trials with antibiotics are shown and summarised in Table No.16.

TABLE NO. 16

lable showing results of antibiotic therapy in clinical
cases of endometritis.

Case{Antibiotic | Dose g No.of admini-g Cured/
No. % used I strations re-{ incured.
{ { quired. ¥

1 Streptomyecin. 1 gm. 4 Cured.

2 Terramycin. 1 gm. 2 Cured,

3 Terramycin. 1 gnm. 3 Cured.

4 Streptomycin. 1 gm. 5 Incured.

§ Chloromycetin. i gm. Not reported.

6 lerramycin. 1 gme. 4 Cured.

7 Streptomycin. 1 gm. 3 Cured.

8 Terramycin. 1 gm. Not reported.

9 Terramycin. 1 gme. 5 Incured.
10 Terramycin. 1 gm. 5 Cured.
11 Aureomycin oblets. 1 gm. o Cured.
12 Terramycin. 1 gm. 5 Cured.
13 Streptomyecin. 1 gn. 3 Cured.
14 FPenicillin. 20 loc.iw. 3 Cured,
15 Aureomycin oblets. 1 gm. 5 Cured .,
16 Terramycin. 1 gm. 3 Cured,
17 Peniecillin. 20 lac. i.u. Not reported.

18 Penicillinm. 2.0 tac. L.u. 4 Cured .
19 Terramycin. 1 gm. 3 Cured,
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It is evident from the table that out of 16 cases
available for in-vivo trial,14 were cured (87.8%). Omly 4 of
the 16 treated animals were presented after 1£-2 months for sub-

sequent check up and they were found to be pregnant.

ht 3 40
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DISCUSSION

Comparative efficacy of drugs against endometritis

The cgases of second degree chronic endometritis were
chosen to study the comparative efficacy of drugs. According to
owners' nistory almost all the cases had one¢ or other form of
trouble during last parturition 1ike dystokia, retention of pla-
centa, premature birth and parturition trauma. From that time
abnormal uterine discharge appeared and the animal faijed to

"slean up" normally.

In the present study Iugol's solution could cure 12
cases (57.1%) which is superior to Aureomyin (33.3%) and Uni-
Berbyl (52.4%). A1though Dawson (1951) cured all the eight cases
of chronic endometritis with 6 ounces of 13500 Tugol's solution.
No report regarding treatment of 2nd degree endome tritis with
0.5% Tugol's solution is available. Tugol's iodine solution has
a mild irritating action on the endometrium, stimulates uterine
motility, and has an antéseptic and flushing action on the muco-
purulent material (Roberts, 1956). In the present study this
solution was used for the same purpose. Ilhe concentration of
Lugol's solution used was 0.5% which was advocated by Dawson
(1960). Some workers 1ike Meyer (1932), Williams (1943) and
others have pleaded for the use of 1% and even upto 5% strength
of Tugol's solution depending upon the severity of the disease
but Hignett (1940) stated that the main action of lodine is tissue

stimulant and fairly weak solutions serve this purpose as well as

80.
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do the stronger solutions. PFurther, he reported that stronger
solutions of iodine may upset the endocrine balance of the animal
and reduce the milk yield. The volume of Tugol's solution taken
as one dose was 20 ml. according to Tutt (1933) who recommended
20 - 25 m1l. of Tugol's solution in second degree of endometritis.
The cases which could not be cured with this treatment may be due

to endometritis caused by some obstinate type of organisms.

Uni-Berbyl tablets were used in this study for the first
time through intra-uterine route in catile. Fach tablet contain-
ed 200 mg. of Berberine waich is an alkalold occuring in Berberis
aristata (Nadkarni, 1954). The hydrochloride of Berberine was
used in tois study. This drug could cure 11 cases (52.47%) which
is superior to Aureomycin (33.3%). It was observed during the
course of study that Uni-Berbyl increased the uterine discharge
2 = 3 times after 1st and 2nd application and afterwards the dis-
charge decreased. It cleared off the uterus from mucopurulent
material during the course of 5 treatments schedule. It is thus
evident that the increase in the uterine discharge played a sig-
nificant role in control of disease in 11 animals. This increase
in the output may have been due to the cholinomimetic action of
Berberine on uterine musculature. This observation is corrobora-
ted further from tihe reports of Sabir and Bhide (1971) who obser-
ved that Berberine inhibits cholinesterase and pseudo-cholines-
terase, thus potentiating the action of acetylcholine on the
smooth muscle of gastro-intestinal tract of dogs. WNadkarni (1954)
reported the astringent properties of Berberine which may have

decreased the secretions from the injured surfaces of endometrium.
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From the results obtained in this study, the cholino-
mimetic action of Berberine on the uterine musculature due to
the blockade of cholinesterase enzyme and 1ts astringent action

on the endometrium may have played the decisive role in combating
the condition.

The results obtained indicated that 33.37 and 66.7% of
the animals were cured, post uterine administration of chlorte-
tracycline and tetracycline respectively. These drugs were used
as it is and no other drug combinations were adopted. While with
oxy tetracycline neomycin, oleandomycin, prednisolone and chlor-
pheniramine maleate combinations (Mastalone-U) were used and in

this group 80.9% cases snowed recovery.

The comparatively poor recovery rates obtained with
chlortetracycline and tetracycline may have been due to the diffu-
sion of these drugs to the plasma across the uterine membrane.

We know that the tetracyclines have three pka values 3.3, 7.7 and
9.7 ( Sissodia and Stowe, 1964 ). At an altered uterine pi range
between 7.13 - 8.18 (Azizuddin, 1953), due to inflammation, the
9.7 pka group would be extensively unionised thus facilitating
diffusion across the uterine membrane. This would thus decrerase
the concentration at the site of action, uterus in this case.
Though the pka group at 3.3 would be more ionized, Sissodia and
Stowe (1964) repofted that tetracyclines with pka value 3.3 and
7.7 acting jointly should show a milk to plasma theoretical ratio
of 0.71 at a milk pHd of 6.8. These workers however, found that

the experimental milk to plasma ratio was 1.60. Thus it would be

possible that the pka groups at 3.3 and 7.7 also showed signiricaq

82.
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unionizing characteristics which would facilitate diffusion
across a body membrane. Very recently Miller et 2]. (1972) ana
Banerjee (1972) has also observed that several compounds of sul-
phonamide group diffuse across uterine membrane to the plasma and
milk in a significantly higher concentration, which may decrease
the drug concentration at uterine site of action. Thus the resul ¢
in this study may be expected in view of the uterine pi values
and the three pka values of the tetracyclines.

Lhe poor rate of recovery as observed with aureomyein

in comparison to stecline may be attributed to the following facts

(a) Irritating and corrosive characteristics inherent with
the chemical structure of ghlortetracycline which con-
tains chlorine. The irritant action of the chlortetra-
cycline at the local membrane may have convincfngly
hindered the process of recovery as compared to other

tetracyclines.

(bf The uterine pH shifts towards alkalinity between 7.13
to 8.18 in chronic endometritis according to Azizuddin
(1953). At a meutral and alkaline pH, avreomycin under-
goes rapid deactivation as reported by Kanegis et aj.
(1950). 1In view of the above, it may be possible that
in our study as well, the poor therapeutic response of
Aureomycin may have been due to its deactivation in an

alkaline pi which is inherent in the inflamm=tory con-
ditions.

(¢) The other factors which may impede the action of Aureo-

83.
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‘retained placenta and puerperal metritis histamine was 1iberated

-mycin may depend upon severity of the disease,'resls-

tant bacteria and age of the particular animal.

The highest percentage of recovery (80.9%) observed with
Mastalone-U was quite expected owing to its broad spectrum combi-
nation. “bxytetraoycline hydrochloride has got a wide range of
activity against various Gram positive and Gram negative organisms,
Oleandomycin is considered to be more effective against Gram
positive organisﬁs including Staphylococel which are resistant to
other antibiotics. Neomycin is comparatively more efficacious in
topical therapy directed against infections caused by Gram positi-
ve organisms especially members of Proteus and Pseudomonas group.
Further, neomycin when topically applied over a mucous membrane
is poorly absorbed (Hesuber, 1969). Pseudomonas has been found
in 3 cases of endometritis out of 19 cases during this study.
Thus the three antiblotics covered almost all bacterial corganisms
commonly encountered in specific and non-specific infections of
reproductive tract.‘/Predisolone incorporated in Mastalone-U aéts
as an antinflammatory agent. It is evident that the pathogenic
bacterial population in the uterus induces inflammatory conditions
there. Prednisolone is a gluco-corticoid which exerts a suppress-
ive effect on the basic process of inflammation{ Mc Donald, 1969).
Vascular permeability is decreased and exudation is diminised.

It has also been reported that corticosteroids enhance the antiba-
cteria) activity of antibiotics whem combined together. Stowe (1969
reported tuat histamine is always present in any damaged tissue

or in any decomposing tissue extract. e found that in cases of
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from decomposed uterine tissues and developed the symptoms of
depression, dullness, reduction in milk yield and inappetance
which were immediately rejieved after the start of antihistamine
therapy. The chlorpheniramine maleate, an antihistaminie, which
is incorporated in Mastalone-U, may have also contributed partly
for the overall effectiveness of this chemotherapeutic agent. It
seems possible that the denuded, cast off and damaged endometrial
cells may have liberated histemine to some extent causing loeal
oedema on the mucous membrane of the uterus. The induction of
eedema by the endogenous histamine thus liberated which may have
aggravated the endometrial injury seems to have been fruitfully
counteracted by the antihistaminic ingrediént incorporated in

Mastalone-U,

In-vitro and in-vivo antiblotic sensitivity of causative
925221&!2 $ .

An study on the isolation, identification of the micro-
organisms associated with cases of endometritis and their sensiti-
vity to antibiotics was carried out with the view to increase the
efficacy of treatment. As such, sensitivity of a particular orga-
nism to particular antibiotic in-vitro was taken as a guide for
in-vivo trial in the particular cow from where the organisms were

isolated.

A total of 19 cases of segond degree endometritis were
chosen for this purpose. The isolation and identification of the

organisms isolated from swabs taken from uterine discharge were

conducgted.

B6.
[T |- -




Rajendra Agricultural University, Bihar, M, Sc. (Vet.) Thesis, 1971

During the present investigation, a total of 28
isolates were recovered. They comprised of § different types
of organisms such as'Streptococci, Staphylococci, Psendomon=s,
Salmonella and E. goli. Mixdd type of cultures were isclated
from 9 of cases (47.4%). The maximum number of orgsnisms iso-
lated from a single case was two. Baurle (1950), Verkt (1953),
onm (1955) and Genegal (1955) opined that mixed cultures are
generally found and they obtained om a average two genera per

sample. Kiesel and Dacres (1959) found upto seven organisms

in one sample. ©Inis depends undoubtedly on the laboratory tech-

nigque and metaod employed for the isolation of organisms. In
the present investigation every possible precautions were taken,
so that the material does not contaminate wifh the organisms

of vaginal flora. 1Iais may be reason for getting more cases of
endometritis caused by a single organism in comparison to mixed

infection.

The percentage of isolation of different organisms
were in decreasing order, Staphylococei (63.2%), E.co1i (36.8%),
Streptococci (26.3%), Pseudomonas (15.8%) and Salmonmella (5.3%).
The recovery of Staphylococei and E. ¢oli in higher percentage
is in consonance with several other workers as reviewed by
Dawson (1960). Pseudomonas and Salmonella has been recovered
in comparatively lower percentage during this study. Wunner
(1950) and Corris and Molinari (1959) concluded that Pseudomonas

is not infrequently a facultative pathogen spread venereally.

Salmonella was isolated from onmly one cow (5.3%)
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during tois study. Vanwaverem (1962) has reported the isolation
of S. dublin from a cow having mucopurulent uterine discharge.

Earlier Plazas-Morales in 1955 isolated salmonella from a normal

COW.

Lhe percentage of recovery of Streptococci was inter-
mediate (26.3%). This organism was isolated for the first time
from uterine pus in 1917 by Albrechtsen. Subsequent reports of
isolation of Streptococcl from diseased genital organs of cows
have been made by several workers like Quinlan (1929), Sykora
(1932), Bauman (1933), Pietzsch (1958), Van Waveren (1962) and

others.

Un summa rising the results of the in-vitro sensitivity
test it was found that chloramphenicol was most effective and
innibited the growta of 25 organisms (89.3%). The other antibi-
otics in toeir effectiveness in decreasing order were Terramycin
(78.6%), Streptomyecin (71.4%), Iedermycin (50%) and Peniciltin
(28.6%). A11 the 12 strains of Staphylococel were sensitive to
chloromycetin and Terramycin except one. 8 strains were sensi-
tive to streptomycin and 5 to ledermycin and penieciliin. Chlo-
romycetin and Streptomycin were effective on all the 5 strains
of Streptococeci. ITerramycin on 4, Penicillin on 3 and Lcdnrmyciﬁ
on 2. A1l the 7 strains of E. ggli were sensitive to chloro-
mycetin, 6 to ledermycin, 5 to terramycin, 4 to streptomyecin
and none were sensitive to penieililin. A1l the 3 sirains of
Pseudomonas were sensitive to Streptomyecin, 1 to Chloromyeetin

and Terramycin and none to Iedermycin and Penicillin. The single

88,
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strain of salmonella isclated was sensitive to chloromycetin,

terramycin and ledermycin and resistant to streptomycin and
penicillin.

After in-vitro sensitivity test onme antibiotic effec-
tive against the respective isolates from the case was chosen
arbitrarily and applied-through intra uterine route in that
particular animal for in-vivo trial. In cases where there was
mixed infection that antibiotie was chosen which was found

effective to both the organisms.

Qut of 19 cases only 16 could be available for in-
vivo drug trial. lhe effective antibiotic was chosen and it
was applied tarough intra-uterine route after calewlation of
proper dose through tais route. A maximum of 5 treatment sche=
dule on alternate day was made. The treatment was stopped when
the cases showed recovery even if the animal had not completed
its 5 treatment schedule. 14 cases recovered and out of that
4 could return for pregnancy diagnosis after 1#-2 months and
found to be pregnant. 2 cases could not be cured even after
completion of 5 treatments schedule. One case was cured after
2 applications only whereas 3 cases on 4 treatments and 5 treat-
ments each. 7 cases (43.7%) required 3 treatments only. Thus
it was concluded that maximum number of recovery took place only
after 3 successive dosing of antibioties. On the whole 87.8%
of cases were cured after treating them on the basis of in-vitro

sensitivity report.

LE 2 & &4
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’ SUMMARY

In the first part of experiment, studies have been made
on the cases of second degree endometritis in cattie. A total of
105 cases were takem. Tugol's solution of lodine, Uni-Berby:,
Aureomycin, Steclin and Mastalone-U were tried as remedial meas-

ures and the results produced by each of them has been noted.

Among Iugol's solution of iodine and Uni-Berbyl the
former has proved better since it was effective in 57.1% of cases
wanereas tue 1étter could cure 52.4% of cases. Among the antibio-
tics, Mastalone-U was the most effective agent since it cured
80.9% of cases, Steclin bolus was second in merit having cured
66.7% of cases. Aureomycin was least effective among the three

antibiotics as it produced recovery in 33.3% of cases.

In the second part of the experiment 19 cases were
taken. Bacterial cultures were made from each of these cases
and antibiotic sensitivity test was performed. The following
micro-organ isms were present in the uterine discharge
(a) Stapaylococei (b) Streptococei (o) E. gori. (4) Pseudomon31
and (e) Salmonella. Sensitivity test was performed using the
following antibiotics Peniciliin, Streptomycin, Tedermycin,
Terramycin and Chloromycetin. The results of treatments on the

basis of informations gzathered after sensitivity test was 87.8%,

Since the results of treatments after the sensitivity
test have proved to be better, it is suggested that drug sensi-
tivity test should be performed wherever facility exist.
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