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ABSTRACT

A survey of the bacterial flora in the genital tract of

cattle with emphasis on Campylobacter fetus was carried out in

48 bulls and 98 cows from herds in Selangor and Negeri Sembilan.

Cervical samples were collected with sterile swabs while
preputial scrapings were collected using pipettes. Samples were
cultured into blood agar and selective media.. of Brucella broth and
brain heart infusion agar with and without antibiotics. The bacteria
isolated were identified while growths in the selective media: were
checked for C.fetus.

The major organisms isolated from the animals were 3taphy-

lococcus evidermidis (61.8%), corynebacterium (45.1%), micrococcus

(41.7%) and staphylococcus aureus (34.0%)e. The major bacteria common

in the fertile and infertile animals were Staphylococcus epidermidis,

corynebacterium, bacillus and micrococcus. Staphylococcus epidermidis,

was predominant in animals at UPM and at MARDI, while E.coll and

micrococcus was predominant in Ijok and Pantal respectively.

No C.fetus was seen from direct smears and none were isolated
from the selective media. However no conclusive findings could be
drawn from the selective cultures since pure C.fretus samples also
did not grow in the selective media.

The results sugcest that a range of bacterial types occur as a
normal population in the genisfl tract of cattle. The major bactcria
isolated in the female animals in the present study can cause endo-

metritis under favourable conditions but their overall significince

in infertility need to be further studied.
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INTRODUCTION

Infertility can be a major problem among farm animals. It
results in economic losses both in potential calf and milk production.

Infertility may result from either inherited or congenital
anomalies, nutritional deficiencies, poor management, environmental
factors or infectious diseases.

Infections of the reproductive tract are classified as specific
and nonspecifice. Brucellosis,vibriosis and trichomoniasis are the
major specific diseases whereas staphylococci, streptococci, coryne-

bacterium and E.coli are causes of nonspecific infections.

The present study was conducted to determine the bacterial micro-
flora in the preputial secretions of 46 bulls and in the cervical mucus

of 98 cows with emphasis on Campylobacter fetus.

LITERATURE REVIEW

A) Campylobacter fetus

Campylobacteriosis has been recognised as a cause of abortion
in cattle, but as a cause of infertility it received 1little attention
until the last three decades (Arthur, 1968). Plastridge et al. (1947)
(cited by Arthur, 1968) were the first to suggest that the organism
played an important role in infertility. Since then, it is known

that C.fetus causes a venereal disease of cattle which is transmitted

at service.

a) Serotypes
There are three pathogenic types of C.fetus. C.fetus var

venerealils causes 90% of bovine campylobacter infertility and abortion

while 10% is due to C.fetus var intestinalis serotype I. Sporadic
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abortion may be caused by C.fetus var intestinalis serotype II.

Saprophytic campylobacter include C.bulbulus and C.fecalis and are
found in the alimentary tract and jsrepuce of cattle (Arthur, 1968).

b) Yabitat

The natural habitat of C.fetus venerealis is in the preputial

cavity especially mucosa of the glans penis, prepuce and the distal

urethra. In females the predilection sites are the vagina, cervix,

uterus and oviducts (Clark, 1971).

c) Diagnosis
Diagnosis is based upon the herd history and the results

obtained from preputial scrapings, cervical mucus and aborted fetuses.
Preputial secretions are examined by culture on a selective medium

and by the fluorescent antibody technique (Jufty 1967; Philpott, 1963).
Diagnosis in bulls is the method of choice in herd diagnosis. 1In
addition, cervical and vaginal mucus for bacteriological examination
is also an aid to diagnosis. Agglutinins formed in mucus samples

with C.fetus infection are detected by the vaginal mucus agglutination
test. (Newsam and Monsbourgh, 1967). 7Two indirect hemagglutination
tests for demonstrating antibody against C.fetus have been developed
(Newsam & St. George, 1967; Newsam et al, 1967).

d) Culture media

In recent years a wide range of selective media have been
used. Balchev (1968) used a medium containing aqueous meat extract,
peptone, sodium chloride, sodium bisulfate, sodium thiosulfate,

ferric ammonium citrate, phenol red and water.

3/eo
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Dufty and Kenneth (1969) was able to make positive diagnosis
using nutrient blood agar with bacitracin, polymixin B sulfate,
novobiocin and cylcoheximide.

Ullman (1975) reported that chocolate agar, brain heart
infusion and bacteria tryptose agar incubated with 10% carbon dioxide
were suitable media.

Simon (1976) reported that a medium consisting of a solid
base of cystine heart agar, with thioglycollate medium of Brewer as the
liquid overlay, yielded maximum growth of Ca.fetus.

Neill et al. (1980) innoculated preputial or vaginal washings
into a semi-solid leptospira medium with 5-fluoroucil and rabbit serum
and incubated it at 30°c. Samples were then taken from the subsurface
growth and cultured on blood agar with lysed horse blood and carbeni-
cillin and incubated at 30°C in a carbon dioxide atmosphere.

e) Regional distribution

Bovine campylobacteriosis has an international distribution.
In Australia the disease was reported in both dairy and beef herds.
(Jakovljevic and 3eattie, 1969; Turnbull, 1977; Cockram and Stephens,
1979).

Jakovljevic and Beattie (1969) reported positive reactions by
the vaginal mucus agqglutination test in 1415 mucus samples from 66
infertile beef berds and in 275 mucus samples from slaughtered cattlee
Cockram and Stephens (1979) reported C.fetus in 9.1% of slaughtered
bulls in New South .lales and they concluded that C.fetus infections

are relatively common in beef bulls.
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In America, Hoerlein (1965) showed that 145 herds in Colorado
were infected with C.fetus. Roberts (1979) described infertility and
abortion caused by C.fetus in Scotland. Gauthier ond Chevet! (1962)
found 237 animals out of 2,571 dairy cattle infected with campylo-
bacteriosis in France.

Other countries where campylobacteriosis has been reported
include Germany (Bingol et ale., 1970). Denmark (Adler and Lindegaard,
1964), Buldaria (Kolev et al., 1977), USSR (Ochavenkoet al., 1975),
Poland (Rosanowksi et al., 1972) Argentina (Roberts et al., 1967),
Uruguay (errico et al., 1978), Jamaica (Garcia et al., 1980), Brazil
(Medeiros and Fiquerredo, 1971), Turkey (Doguer, 1971), Taiwan (Young

and Yeh, 1969), Malawi (Klastrup & Hallinell, 1977) and India (Nam-

boodiripad and Raja, 1972).

B) Other bacteria in the female reoroductive tract

Studies on the genital flora of normal and repeat breeder cows
showed a wide spectrum of bacteria (Nunn, 1970; Decun & Rosli, 1973).
The organisms isolated include staphylococcus, streptococcus, E.coli,
corynebacterium, hemophilus, oroteus and bacillus species. Dawson

(1959) isolated micrococci, streptococci, E.coli, Corynebacterium ren:le

and Corynebacterium pyosznes in the normal bovine vagina.

Hardenbrook (1958) attributed nonsoecific infections in the
reproductive tract of infertile cattle to Ye due to micrccocci, strop-
tococci, corynebascterium spp., proteus spp. and E.coll.

Gibhons et al. (195%) isolated streptococci, staphyloccccus,

proteus, bhacilli, E.coll, aerobacter and C.fetus in the cervical mucus



of post partum cows. .

Recently Panangala et al.(1978) isolated 25 bacterial types
in the cervicovaginal mucus of fertile and repeat breeder cows.
Their frequencies in both groups did not reveal any significant
difference. The organisms of the Enterobacteriaceae family and the
genus corynebacterium occurred in higher numbers in the repeat breeders.

Anaerobic bacteria, Peptococcus indolicus and C.pyogenes have

also been found in the vagina of healthy cattle. (Sorenson, 1976;

Fukuyama et al., 1978).

C) Other bacteria in the male genital trect

A wide range of microflora have also been isolated from the

prepuce of bulls. Schwardtner (1961) found C.bulbulus, proteus, E.cold,

Pseudomonas pyocyanea and corynebacterium from preputial washingse.

Marinov et al. (1966) isolated Proteus vulgaris, Pseudomonas

aeruginosa, E.coli and 3acilli megatherium while Reddy and Krishnamurthy

(1972) found bacillus spp., Staphylococcus pyogenes, Proteus vulaaris,

Pseudomonas pyocyanea and Staphylococcus epidermidis.

Hubrig & Kohler (1961) isolated Pseudomonas pyocyanea and

Hiromune et al. (1975) found Corynebacterium renale among healthy bullse

MATERIALS AND METHODS

Samples of cervical mucus and preputial secretions were obtained
from female animals and from bulls,respectively. Most of the non-
pregnant females had a history of infertility. These animals were from

herds at Universiti Pertanian Malaysia (UPM), Malaysian Agriculture



Research and Development Institute, (MARDI) and government farms in
Selangor and Negeri Sembilan. A total of 144 animals consisting of

98 females and 46 males were investigated. This study was carried out
for a period of 7 weeks commencing from October to November 1980,

Collection of cervical samgles

The vulva was washed before a sterile plastic vaginal speculum
was introduced through the vulva. The light source was then attached
to the speculum and the cervix located. A sterile cotton swab, attached
to an artificial insemination pipette was then inserted thpough the
external os of the cervix. The cervical opening was then swabbed by
quick, gentle rotation. The swab was withdrawn and inserted immnediately
into a sterile test tube. It was labelled with the identification of
the animal and date of collection.

‘Yhere samples cannot be delivered for culture within six hours
of collection, the swabs were inserted into bijou bottles containing
Stuart's transpcrt medium and transferred to the laboratory in a small
insulated box.

Collection of preputlal washings

The bull was out in a crush and the left hind leg fastened '/ith
a leg rope. The preputial hair was clipped. A sterile plastic tube
(diameter 1cm. and length 35cm.), bent at an angle of 120° at one end,
was then introduced into the prepuce to its full length.e A 60ml.
plastic syringe was connected to the exposed end of the pioette with
the aid of a rubber tubing. Repeated suction was carried out hy pulling
and releasing the plunger for one minute. The oipette was directed

onto the ventral fornix and the dorsal surface of the cenis by mani-



pulation with both hands. After removal from the preputial cavity,
the pipette was rinsed by sucking up 4 ml. of sterile physiological
saline and allowing this to drain back into the bijou bottle. The
bottle was labelled with the identification of the bull and date of

collectione

Laboratorx:identification and culture

a) Culture media

Three types of media. were used for the culture. The first
medium was blood agar. The second medium was devised Srucella broth
with brain heart infusion agar. This consisted of B8rucella broth,
brain heart infusion, thiotone peptone, trypticase peptone, sodiun
chloride, dextrose and disodium phosphate.

The third medium was similar to the second medium, with addition
of antibiotics. 5 fluoroucil (0.12g/ 1litre), polymixin B=-sulfate
(0.024 g/1), nalidixic acid (0.0012 g/1) and cycloheximide (0.04 g/1)
were added. These latter two media were selective mediz for campy-
lobacter organismse.

Plates were stored in the cold room until usee.

b) Laboratory procedures

Cervical swabs in test tubes were dipped into sterile trymntose
soy broth before they were streaked on the threc nedia. Swa“s in
Stuart's transport medium wvere directly streaked on the nedia. Control

nlates, streaked with pure C.fetus,were also set up.

Preputial samples were centrifuged at 1200 rpm for tirze minutes
and the su;ernatant plus the deposit were streaked on the media.

Direct smears from cervical swabs and »reputial secreticns were
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made and stained with Gram's stain. Stained smears were then exanmined
for campylobacter organisms and other bacteria using the 1light
microscope.

The innoculated blood agar plates were incubated for 24-48
hours at 37°b in ordinary atmosphere while the innoculated selective
media were put into carbon dioxide containers, provided with 20%
carbon dioxide and incubated at 37°C for 4-5 dayse.

The blood agar plates were examined after 24-48 hours, and
smears of bacterial colonies made and Gram stained. Metnod of iden-
tification of the bacterial colonies were bBased on Cowan and Steel's
scheme of identification (Cowan, 1974).

After 4 days, the selective media plates were opened and each
bacterial colony growing in them was checked for campylobacter. This
was done by making smears and staining with Gram's stain. The
organisms were identified by its morphological characteristic con-
sisting of gram negative comma~-shaped rode Suspiciocus colonies were
subcultured onto new plates of the same media, incubated at 37°C in
20% carbon dioxide and reexamined.

Statistical analysis was carried out using the vproportion

method (Croxton et al., 1975).

SSULTS

A) Campylobacter fetus

Stained direct smears were negative for comma-shaped organisms

and no campylobacter organism was isolated from the selective medjia

used.
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IN MALE AND FEMALE ANIMALS

ISCLATES

Staphylococcus epidermidis
Corynebacterium sppe.
Micrococcus sppe.
Staphylococcus aureus

Bacillus sppe.
E.coli

Pseudomonas sppe.
Acinetobacter sppe.
Streptococcus sppe.

Proteus sppe.

Citrobaecter sppe.

Aeromonas Sppe.

Enterobacter sppe.

Salmonella spoe.

Pasteurella sppe.

MNeisseria spp.
Klebsiella sppe.

TYPES AND FREQUENCIES OF BACTSRIA ISCLATED

FREQUENCY
Noe. %
89 61.8
65 45.1
60 41.7
49 34.0
42 29.2
39 27.0
30 20.8
27 18.8
21 14.6
11 7.6
10 E.3
10 6.9
10 6.9

3 2.1
2 1.4
2 1.4
—_a§ Q.7

TABLE 2: TYPES AND FREQUENCIES OF BACTERIA ISOLATED
IN RULLS AND COWS

ISOLATES RECQUENCY

—

Staphylococcus
epidernidis

Corynebacterium spp.

Micrococcus sppe.
Bacillus sppe.

MALES
Noe
29
31

26
19

Staphylococcus aureus 27

E.coll
Streptococcus sppe.
Acinetobacter sppe.
Pseudomonas sppe.
Proteus sppe.
Enterobacter sppe.
Citrobacter sppe.
Aeromonas SpDe
Salmonella sppe.
Pasteurella sppe.
Nelsserla spoe.
Klebsiella sppe.

20

18

Y
= NNV WOUVNHh I

n

63.0

67.4
56.5
41.3
58.7
43,5
13.0
39.1
47.8
15.2
13.0
19.6
21.7

) I SR < 3
e o
LS I < J -

SMALES

Mo« %
60 61.2
34 34.7
34 34,7
23 23.5
22 22.4
19 19.4
15 15.3
9 9.2
8 8.2
4 4.1
4 4.1

1 1
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TABLE 33 TYPES AND FREQUENCIES OF SACTERIA ISOLATED
IN FERTILE AND INFERTILE FEMALES

FERTILE FEMALES INFZRTILE FEMALES

ISOLATES Nose. % Nose. A
Staphylococcus epidermidis 23 85.2 39 54,9
Corynebacterium sppe. 13 48.1 21 29.6
Micrococcus sppe. 11 40.7 21 29.6
Bacillus SPPe 8 29.6 17 23.9
E.coli 2 7.4 17 23.9
Streptococcus sppe. 4 14.8 11 15.5
Staphylococcus aureus 11 40.7 11 15.5
Acinetobacter spp. 1 3.7 8 11.3
Enterobacter sppe. 2 7.4 2 2.8
Pseudomonas sppe. - - 6 8.5
Proteus sppe. - - 4 5.6
Citrobacter spp. - - 1 1.4

TABLE 4: TYPES AND FREQUENCIES OF SACTERIA ISOLATED IN THE
VARIOUS BREZDS

EQUENCY ANTA KEDAH BRAHMAN JERSEY FRIESIAN HERZIFORD CROSS

ISOLAT ERTRUDIS KELANTAN BREDS
Staphylococcus 66.7 40.9 3667 50.0 90.5 700 60.6
epidermidis

Staphylococcus 50.0 40.9 23.3 35.0 42.8 - 36.4
aureus
Corynebacteri 16.7 59.0 33.3 40.0 80.9 10.0 36.4
SDDe
Bacillus sppe. 16.7 22.7 23.3 20.0 19.0 50.0 45.4
Micrococcus spn 16.7 18.2 10.0 40.0 57.1 60.0 75.8
Streptococcus 83.3 - 3.3 15.0 4,8 30.0 S.
SPPe

Pseudomonas spp 16.7 40.9 16.7 5.0 19.0 20.0 6e
Acinetobacter 16.7 27.3 16.7 15.0 14.3 10.0 18.
SPDe

Ze.coli - - 53.3 20.0 19.0 30.0 27.
Froteus sppe - - 23.3 4.8 - 6.
Citrobecter spp - - 3.3 25.0 9.5 20.0 -
Aeromonas SpPp - - - 25.0 9.5 - 9.
5almonella sppe. - 13.6 - - - - -
enterobacter - - - - 4.8 - 27.
SPPe

Klebsiella spp. - - - - - - 3.0
ileisseria sppe - 4,5 3.3 - - - -
Pasteurella sp - 4.5 - - - - 3.0
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TABLE 53 TYPES AND FREQUENCIES OF BACTERIA ISOLATED IN
ANIMALS OF YVARIOUS FARMS

SFREQUENCY IN

FOARMS 1 °
ISOLATES Nos
Staphylococcus 37
epidermidis
Staphylococcus 20

aureus
Corynebacterium 24
SPPe

3acillus spp. 13
Streptococcus sppe« 9
Micrococcus sppe. 18
Acinetobacter sppoe.
Pseudomonas sppe.
E.coli

Proteus sppe.
Citrcbacter sppe.
A€romonas Sppe
Salmonella spv.
Enterobacter sppe.
Klebsiella sppe. -
Neisseria sppe.
Pasteurella spp.

I3 SR IRV, )

N

UPM

%
86.0

46.5
55.8
30.2

20.9
41.9

MARDI

wWos

25

15

20

12

1

Y
11 wungl 9r O

o/
~

50.0

30.0

IJOK
Nos %
7 36.8
3 15.8
8 42.1
2 10.5
1 53
S 2663
3 15.8
15 78.9
9 47.4
1 S5e3
1 S5e3

ANTAT

Nos
19

10

11

%
59.0°

31.3

No cases of abortion were reported during the study period.

Therefore no study could be mace to isolite campylobacter organisms

from aborted fetal materialse.

Other bacteria

The major orjanisms that grew in the selective media were

staphylococci, streptococci, Z.coli, corynebacterium, micrococci,

bcocillus 2nd 3seudomcnase.

Srowth of these orcanisms w~ere not as

profuse in the selective media as compared /Atn those in blood acar.

A total of 17 types of bhiacteria were isolated from the bullse.

12/..
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Twelve types were isolated from the females. The common organisms

isolated in meles and females were 3taphylococcus epidermidis (61.8%),

corynebacterium (45.1%), micrococcus (41.7%), Staphylococcus aureus

(34.0%), bacillus (2%.2%) and Z.coli (27.0%). Other less frequently
isolated organisms inculde pseudomonas (20.8%), acinetobacter (18.3::)
and streptococcus (14.6%) (Table 1).

Twelve cultures had no growths and these were from cervical
swabs. Samples from the bulls and cows ylelded an average of S.1

isolates and 2.7 isolates respectively.

Stavhylococcus epidermidis was the most common bacteria isclated

in the female animals (p< 0.05) (Table 2).
The major organisms isolated in bulls were corynebacterium,

(67.4%), Staphylococci epidermidis (63.0%), Staphylococcus aureus (58.7%)

micrococcus (56.5%), and pseudomonas (47.8%) (Tahle 2). There was no
single dominant organism as statistical analysis indicated their
frequencies were not significant (p£0.05).

T'he major organisms isolated in males and females were similare.
Statistically, higher frequencies were isolated in the males for coryne-

bacterium, micrococcus, bacillus, Staphylococcus aureus, E.coli and

acinetobacter (p<£ 0.05).

The major bacteria found in the various breeds were quite
similer although their frequencies varied (Table 4). Staphylococcus
epidermidis, corynebacterium, micrococcus, bacillus and pseudomonas
were found in all breeds sampleds The lowest number of isolates

were isolated from Santa Gertrudis (8 isolates) and the hichest ih the

13/..



crossbreds (14 isolates).

Based on calving to conception intervals and the age at first
calving of various breeds reported by Ramli (1979), the cows used in
the study were divided into two groups, fertile and infertile. With
these criteria, 71 cows were classified as infertile while 27 were
classified as fertile females.

In the infertile group, 12 types of bacteria were isolated.

The most common bacteria included Staphylococcus epidermidis (54.97%),

corynebacterium (29.6%), micrococcus (29.6%), bacillus (23.9%) and

E.coli (23.9%) (Table 3).

There were nine types of bacteria in the fertile group, the

most common being Staphylococcus epidermidis (85.2%) followed by

corynebacterium (4S.1%), Staphylocaccus aureus (40.7%) and micrococcus

(40.7%) (Table 3).
Upon comparing the fertile and infertile groups of animals,

Staphylococcus epidermidis and Staphylococcus aureus was found at a

higher frequency in normal females than infertile females (p< 0.05)e
The frequencies of occurrence of the rest of the bacteria were not
significantly different between both groups.

An average of 12 isolates were found in each farm (Table S).
Eight isolates were common in all the farms but their frequencies
varied from farm to farme The most common bacteria isolated in UF

was Staphylococcus epidermidis while it was E.coli in Ijok and micro-

coccus in Pantai. 1In MARDI,corynebacterium and Staphylococcus

enidermidlis were predominant (p< 0.05) .

The less common bacteria (eg. klebsiella, pasteurella, neisseria)
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were found in only a few animals.

DISCUSSICN

CamEylobacter fetus

The absence of campylobacter organisms from direct smears
could indicate the absence of C.fetus in the animals but this could
not be supported by the negative results obtained from cultures as
pure C.fetus cultures also did not grow in the media.

Brucella heart infusion has been suggested by Ullman (197S)
to be a suitable media while the antibiotics added, namely, fluoroucil,
polymixin B-sulfate and cycloheximide, have been used previously, by
Neill et al. (1980). Incubation under carbon dioxide have been
suggested by Clark et al. (1975). No growth of campylobacter could be
detected and the absence of growth in the devised media could be due
to various reasons,

The viability of the lyophilised campylobacter organisms could
be poor due to improper preparation, storage and thawing, resulting
in no growth in the media. The viability of these organisms could
not be checked in our laboratory and due to limited supply, no other
vials of C.fetus were used for culture,

The absence of C.fetus growth from preputial scrapings and
cervical swabs could sug;est that the organism was absent From the
animnls tested or the number of organisms present were véfy low and
its agrowth were inhibited by the growth of other bacteria. Campylo-
bacter or;anisms are sensitive in their growth regquirernents in! the

-ro:th of other bacteria could inhibit C.fetus growth.

15/..
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Other possibilities could be that the selective media. were
not enriched sufficiently to support C.fetus growth, or there could
be ervors in preparation of the media 'and setting the optimum
conditions for its growth. Hence, from direct smears, C.fetus vias
absent in the animals of the present study, but no conclusive findings
can be made from selective media cultures.

Other bacteria

The major organisms isolated in both males and females were
similar to those reported by other researchers (Reddy & Krishnamurthy,
1972; Decun & Rosli, 1973; Panangala et al. 1978).

The mean number of different isolates per sample were 5.1 and
2.7 for the males and females, respectively. These values are hicher
than those reported by other workers. Heist and Tznabe (1974) recorded
a ean of 1.9 microflora types while Decun and Rosli (1973) found a
mean of 1.3 species per sample from the cervical secretions.

The organisms isolated from the prepuce were consi:lered to be
the normal flora as they do not cause any pathologic conditions locall:’
The normal preputial flora may cause venereal infections in served
females bt these conditions are rare (Bane, 1980).

The bacteria types isolated from the females has frequently
been renorted as the ause of nonspecific bacterial infections of the
genital tract. Yardenbrook (1958) mentioned micrococci, streptococci,

corynebacterium, proteus and E.coli as the cause of non specific

infections in the reproductive tract and Dawson (1960) concluded that

staphylococci, streptococci and E.coli were the main pathogens im

16/«
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first and second degree endometritis while C.pyogenes was important
in third degree endometritis. However Panangala et al. (1978) reported
that there was no difference in the frequencies of occurrence of
different bacteria types hetween the fertile and repeat breeding
animals, He concluded that their significance in the repeat breeder
syndrome remained undetermined.

Upon comparing each species of bacteria between the fertile
and infertile groups, it was observed that except for Staphylococcus

enidermidis and stzphylococcus aureus, there was no significant difference

in the frequency of occurrence of the different species. This indicates
that there is a 'normal' bacterial population resident in the cervical
rmucuse This finding is supported by Gibbons et al. (1959) who observed
that infertile cows do not show a higher percentace of bacterial iso-
lations than those from fertile cowse Nunn (1970) observed that sinilar
genera of bacteria were isolated from fertile and infertile cowse.

Heist and Tanabe (1974) stated that once microorganisms gaincd
entrance into the uterus, they may persist whether the animal retwn
to estrus or became pregnant, while Vigue et al. (1959) concluded thet
the vagina served as a habitat for many types of saprophytic organisms
some of which are 'opportunists' which under favourable circumstances
may impair fertility.

Pseudomonas, proteus and citrobacter were isolited from tie
infertile but not in the fertile group. They could not have had an
effect on fertility in the present study because they occurred in only

a small number of animals and also they are considered not to be very

17/



pathogenic.

In comparing the frequency of occurrence of bacteria among
breeds, all the cormmon organisms isolated were found in all breeds
sampled although their frequencies in each breed varied. This suggest
that the organisms were not breed specific. The crossbreds had the
largest number of bacterial types although the number of infertile
animals in the group were less than other breeds. This could indicate
that these animals might be more resistant to reproductive infections
and were able to accomodate a wide range of bacteria.

The different predominant bacterial types in each farm could
indicate that there is a variation in the bacteria species in relation
to location of the herde These farms are situated far apart from
each other and factors such as management, environment and soil types

could influence the type of predominant organism in the farme.

Conclusion:

Direct smears indicated the absence of C.fetus in the herds
investigated but no conclusive findings could be drawn from the
selective media cultures. Further studies are needed to determine
the incidence of C.fetus in our cattle population in view of the
continued importation of animals for breeding from countries with
campylobacteriosis. Other methods, like the fluorescent antibody
technique, could be used together with cultural technigques in aiding
diacnosise.

The results suggest that there is a range of bacterial types

18/..



occurring as a normal population in the genital tract of cattle.
The major bacteria isolated in the female animals in the present
study can cause endometritis under favourable conditions but their

overall significance in infertility needs to be further evaluated.



REFERE!CES

*Adler,H.C. and Lindegaard,L.EZ (1964). Eradication of genital vibriosis
from the AI centres in Denmarke. Aarsberetn. Inst. Sterilitetsforl:;

Comeenhagen 169 - 182.

Arthur,G.H. (1968). Veterinary Reproduction and obstetrics. 3ailliere
Tindall, London 4th edition, 373

*Balchev,M (1968). Differential culture media for vibriosis. vet. }led.
Naukil Sofia 4: 25-=27.

Bane,A. (1980). ‘'Microbiology of the genital tract; etiology of genital
infections' in Proc. IXth Int. Congr. Anim. Reprode. & A.I. Vol.
II: 473-484

*Bingol,R; Bruckler,J and 3lobel,H (1970). Diacnosis of vibriosis in
bulls. Tierarztl Umsche 25: 581-584

Clark,BeLe (1971). Review of bovine vibriosis. Aust. Vet. J. 47: 103-107

Cockram,F.A and Stephens; J.R (1979). Vibriosis and trichomoniasis in
beef bulls in llew South ‘vales. Auste. Vet. J. 55: 252-253

Cowan,S.T. (1974). Manual for the identification of medical bacteria.
University Printing House, Cambridge, 2nd edition, 15-43.

Croxton,F.E; Cowden,D.J &Klein,S. (1975). Applied general statistics.
Frentice Hall of India 3rd. edition,535.

7 *Decun,M and Rosu,M (1973). Investi-zation of the wmicrcflora of normal
and pathological cervical secretions in cows. Revta Zooten ied.
Vet; 23: 39-46.

*Doqguer,M (1971). Mucus aqglutiaation test for vibriosis. Etlik
Veteriner Zakeri yolo]i Enstitusu Deraisi. 3: 27-34

Dufty,JeHe (1967). Dianosis of vibriosls in the bull. Aust. Vet. J.
43; 433-437.

*Errico,F; Freitas A; Tedesco, L and Barriola, J (1977). Typring of Ce.Zctus
stralns isolated from cattle in “'ruguay. Descriptiun of their
distribution and of the associited syndrome. 3Saceta Vet :rinazria

39: 232-237.

~/ *Fukuyama,M; Itoh, T; Yoshida,T and Kudoh, K (1978). Study of anaercbic
infection in domestic Animnals I) Anaerobic hacteria flora in
genital organs of healthy cowse. 3ulletin of Azabu Vet. Collare
3: 279-285.

20/..



Garcia,M.M; Euglesome,M.D; Hawkins, C.F and Alexander,F.C.M (1980).
Campylobacteriosis in Jamaican cattle. Vet. Record 106: 287-283

*Gauthier,J and Cheve!' J. (1962). Bovine vibriosis and endemic ..
Sterility Rece. led. Vet. 138: 657—669

Gibbons,W.J; Attleberg-r,M.H; Kiesel,G.K and Dacres,!/.G (1958). The
bacteriology of the cervical mucus of cattle. Cornell Vet.
49: 255-=265.

Hardenbrook,He (1958). The diagnosis and treatment of nonspecific
infection of the bovine uterus and cervix. J. Am. Vet. Med.
Assoce. 132: 459

.~ *Heist,C.E and Tanabe,T.Y (1974). Prevalence and tyoes of uterine micro=-
flora, the nature of subfertility in dairy heifers. Pennsylvannia
State Univ. Agric. Exp. Sta. Bull. 794

Hirzmune,T.; Narita,M; Tomonari,I, Murase,N; Yanagawa,R (1975).
Distribution of Corynebaict. renale among healthy bulls with
special reference to innabition of type III in prepuce. Nat.
Institute Animal Health Quarterly, Janan. 15: 116-121.

~ *Hocrlein,A.3 (1975). Vibriosis in range cattle. California Vet. 19:
23-260

*Hubrig,T and Kohler,v. (1961). A new serological group 'h' of Pscudomonas
pyocyanea from the genital system of bulls. Zuchthyge Fortprl
storunge Ue. Besamung 5: 123-130

Jakovljevic,D and Beattie, HeEeRe (1969). The relative incidence of
Vihrio fetus infection in dairy and beef cattle in New South

Jales Auste Vete Jeo 45: 275=278

*Klastrup,N.0O and Halliwell,R.4; (1977). Infectious causes of infertility/
abortion of cattle in Malawi. Nordisk Veterinnermedicin 29: 325~

330.

*Kolev,V; Genehev,3; 3ocdanov,M; Venev,3t.; Donec A; and larkaryan,:!
(1977). Aetiology of infectious abortion ameng cows in the Ruse
region of 3ulgariae. Veterinarnomeditsinski :jausv¥i 14: 54=60.

_ Lindley,D.C and Hatfield i#eNj (1952). O%servations on the bactorial
flora of infertile dairy cows. J. Am. Vet. Mec. Assoce 1203 12

etiarinov,P; Relchev,M and Zagorski,D. (1966). Microflora of the prepuce
and semen of bulls. Vet. !‘ed. MNaukl Sofia 3: 177-124

stedeiros,P.M and Ficueiredo,5.3 (1971). I) Sovine vibriosis II) 7ovine
trichomoniasis in Min.s Serals State. Srazil. Arquivos diEscola
de veterinaria 23: 137-141, 143-147




- 21 -

_~ *Namboodiripad,T.R.B and Raja,C.KeS.V (1972). Investigation on specific
infectious infertility in bovines in Kerala. Kerala Journ. of

Vet. Sci. 3: 49=52,

Nelll,5.D; O'3rien, J.J and Ellis, Y.A (19280). The isolation of aero-
tolerant campylobacter. Yete Record 106: 152-1S3.

Newsam,I.D.B; Clark,C.L and St. George,T.D. (1967). Diagnosis of bovire
vibriosis. part 2: Indirect Hemagglutination using tanned sheep
" erythrocytes. Aust. Vet. J. 43: 278-282.

Newsam,I.D.3 and Monsbourgh,M.J: (1967). Diagnosis of bovine vibrosis.
Part I: The production and use of standard suspensions of Vibrio

fetus agglutinating antigen. Aust. Vet. J: 43: 237-242.

Mewsam,I,D,8 and 3%t. George,T.D. (1967). Diagnosis of bovine vibriosis.
Part 3: Indirect Hemag. -lutination using untanned sheep erytnrocytese

Aust. Vet. Je 43: 233-285

_~ *ilunn,'l.Re. (1970). Observations on the bacteriology of the genital
tracts on infertile cows in Ireland. 1Irish Vet. J. 24: 131-188

*Ovchavenko.P.F; Golikov; A.V and Marchuk; A.T; (1975). Prevention of
bovine infertility on specialist farms in 3elgorod region, US3iRe
Veterinariva, Moscow 12: 77-=79.

Panangala V.S; FPish,N.A and 3arnum,D.A. (1978). Microflora of the cervico-
vaginal mucus of repeat breeder cows. Canadian Vet. Journ. 19:

83-89,

Philpolt,Me (1968). Diacnosis of Vibrio fetus infection in the bull.
I) A inodification of Mellick's fluorescent antibody test. Vete.
rRece. 82: 424-426.

Ramli, J (1978). The reproiuctive performance of several breeds of cattle
in the UPM cattle farm. Animal Incdustry Project Paper, DVM degree
Universiti Pertanian Malaysia, Serdang.

Reddy, 3.J.C and Krishnamurthy,P.S; (1971). 8acterial flora of ~renuce
snd the eflect of intra-preoutial treatment on the bacteriolocical

Guality of semen. 1Indian Vet. J. 483: 722-727

Roverts;L. (1980)e 3ovine venercal campylobacteriosis in Ne.East 3cotl nde.
‘Jat, 2nce 105: 295-256.

*Roberts,R.1M; Stoessel,F.R; 3riono,.F and Villar,J.A. (1967). 3Iovine
trichormoniasis and vibriosis in the Argentina Republice Ist. cion
Exnerin~ntal Agrozecuaria 64: 12

22/ e



Rogers,R.J; Flannagan,M and Hiu,M.9.M (1972). A survey of infectious
causes of reproductive failure in beef cattle in N.Eastern Australia.
Aust. Vet. Je. 48: 203-207.

*Rosanowski,K; Losinski,T. and uyszanowski,J. (1972). Vibrinsis in bulls.
I) Value of the biological test in the diagnosis of Vibrio fetus

infection. Medxgxga Weterxgarylna 28: 104-107

*Schwerdtner,H. (1961). Bacteriological flora of semen and prepuce of
bulls in relation to fertility. Zuchthyg Fort oflstorung u.

3esamung S: 329=331

Simon,P.Ce (1961). A simple technique for mass cultivation of Campylobacter
fetus. Can. J. Comp. Med. 40: 318-319

Turnbull,D.A. (1977). An abbattoir survey of bull genit:lia. Aust. Vet.
Je. 53: 274=279.

*Ullman,U; (1975)e The bactarial disgnosis of Vibrio fetus infecticn in
mane akteriole. Parasitenkd. Infektionskr. Hyje I. Abste. A.
230: 480-431.

Vigue R.F; Fitzcerald,i.H and Tastrucci R.F; (1959). Management of bovine
genital infections. I) Intravaginal therapy. J. Am. Vet. !led.
Assoc. 134: 308-311.

“Young,3e3 and Yeh,Y.CT. (1969). -3urvey of the distriiution of bovine
vibriosis in Taiwan. Mem. Toll. Aori. ilatn. Taiwan. Unive. 9: 17-23

*Abstracts taken from the Veterinary Bulletin. (1970-1980)



- 23a -
APPZMDIX

BREZDING HISTORY OF THE FEMALE ANIMALS

d Animal Sreed Date of No of inseminations/
Identification ¢ last calving services since last
calving & other remarks
A) FIZD 16, UPM
ES 189 Santa Gertrudis 17/1/79 3AI -
YY 13 santa Gertrudis 15/8/80 - -
SG 18 Santa Gertrudis 28/7/80 - -
33=5 Santa Gertrudis 19/9/80 2AI -
9=7 Santa Gertrudis 24/1/80 - -
B) FIELD 15, UPM
XJ8116 Friesian Heifer 6AI 1NS Born on 26/8/78
27=7 Friesian 16/6/79 9AY -
46=7 Friesian 23/3/80 SAI -
2=79 Friesian 17/8/80 4AI -
22="7 Friesian 14/4/80 3AT -
9041 Friesian Heifer 3AI Born on 22/2/79
58=7 Friesian 9/10/80 Not bred -
8109 Friesian Heifer INS Born on 20/3/78
300 Friesian 29/8/80 1AI -
290 Friesian 5/10/80 Not bred -
36=7 Friesian 17/7/80 1AI -
267 Friesian 25/12/79 SAT -
298 Friesian 9/9/80 - -
252 Friesian 29/8/80 1AI -
257 Friesian 14/10/80 Not bred -
255 Friesian 30/8/79 SAI -
C) BRAMMAN UNIT - UPM
8113 Brahman Heifer 3orn in 1978 =
171 Brahman 30/8/80 - -
8097 Brahman Heifer Born in Auge =
1978
R916 Brahman 28/8/179 2AI -
126 Brahman 22/9/80 - -
R908 Brahinan 25/1/80 1Al -
135 Srahman 28/8/79 2AI -
197 Brahinan 18/11/79 1A1 -
905 Brahman 24/10/79 No record of
breeding since last calving
8090 8rahman Heifer Born in 1978 -



- 23b =

Animal Date of No. of inseminations/

B d
Identification ree last calving services since last
calving & other remarks

JERSEY UNIT - MARDI

375 Jersey 19/3/80 SAT -
371 Jersey 25/2/80 6AI -
317 Jersey 26/11/79 10AI -
354 Jersey 22/10/79 4AI -
382 Jersey 22/1/80 2A1 -
(abortion)
353 Jersey 9/10/79 10AI Cystic ovaries
(full term
abortion)
303 Jersey Abortion 11AI Adhesion of
in Dec. '78 right ov:ry
300 Jersey 24/11/79 SAI -
322 Jersey Abortion in 8AI 1INS -
Cct. 1978
335 Jersey 31/5/80 3AI -
376 Jersey 19/5/80 3AI -
358 Jersey 2/5/80 2AI -
32 Jersey 26/2/80 7AI -
34 Jersey 26/10/78 13AT 4NS Cystic ovaries
365 Jersey 23/4/80 6AI -
HeRZFCRD UNIT - MARDI
6026 Hereford 12/10/78 2NS -
6046 Hereford 21/8/80 No record
of breeding
since last calving
6012 Hereford 24/9/78 2NS -
6049 Hereford 18/6/30 No r=cord of
breeding since last calving
6067 Hereford 1/10/78 SNS -
6035 Hereford 4/10/78 NS -
6054 Hereford 4/9/78 NS -
6040 Hereford 14/5/80 No record of
breeding since last calving
KEDAH KELANTAN = MARDI
165 Kedah Kelantan 25/1/80 NS -
7th month
abortion
25 Kedah Kelantan 19/12/79 INS -
167 Kedah Kelantan 9/2/80 - -



Knimal
Identification

KEDAH KELANTAN -= MARDI

Breed

169 Kedah Kelantan

168 Kedah Kelantan

225 Kedah Kelantcn

X5 Kedah Kelantan

17 Kedah Kelantan

228 Kedah Kelantan

216 Kedah Kelantan

155 Kedah Kelantan

20 Kedah Kelantan

2 Kedah Kelantan
LJOK

1386 3rahman

135Y Branman

272 8rahman

73R Srahinan

544R Brahman

49G 3rahman

222G 3rahman

534R Brahman

537R Brahman

46G Brahman

268Y Brahman

2236 3rahman

166Y Brahman

320 Brahman
PANTAI

JAJ2 JAJ

ZAJ30 ZAJ

280 FFA

G3 D/Master

P134 1FAJ

P117 JFA

3AJ1 BAJ

pP187 JA

P210 JAF

JAI7 JAJ

FAS1 FX5S

IL1 IL

JAJ30 JAJ

- 23c -

Date of
last calving

27/12/79
21/1/80
20/1/80
Heifer
15/12/79
22/12/79
3/7/79
(Dystocia)
22/11/78
27/12/79
17/12/79

Heifer
Heifer
Heifer
Heifer
Heifer
Heifer
Helifer
Heifer
Heifer
Heifer
Yeifer
Heifer
Heifer
Helfer

20/9/79
2/6/80
Heifer
2/6/80
25/3/80
15/4/80
11/1/30
1}4/80
Heifer
15/10/79
20/7/717
26/7/79
2(4/80

No of inseminations/
services since last
cal¥ing & other remarks

Wl ol P N N N N o o N P

Natural service
No heat or service

records kept

3AI
2AI

Sl P N PP N NP N NN N NP N

Natural Service
No heat or servi
records xept.

Animals
Are OV
3 vears
Oldo

Born on 7/8/79
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No. of inseminations/

Animal areed Date of
Identification last calving services since last
calving & other remzrks
PANTAI
ZAF38 ZAF 28/2/79 1AT
GA12 GA 23/4/80 3AI
ZAr37 ZAP 27/1/80 2AI
BAF3 BAF 22/1/80 2AT

Kexs to abbreviations

PANTAI FARM:

= PFPriesian
Sindhi
Jersey
Sahiwal
Brahman
Zebu (KK)
Guernsey
LID

ALS

QNWWHGD>

H





