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ABSTRACT 

A survey of the bacterial flora in the genital tract of 

cattle with emphasis on Campylobacter fetus was car�ied 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 mediu:. 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 �taphy­

lococcus eoidermidis (61.8%), corynebacteriwn (45.1%), micrococcus 

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

in the fertile and infertile animals were Staphylococcus epidermidis, 

corynebacteriwn, bacillus and micrococcus. staphylococcus epidermidis, 

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

micrococcus was predominant in Ijok and Pantai respectively. 

Noc.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.fetus samples also 

did not grow in the selective media. 
• 

The results sug�est that a r�nge of bacterial types occur as a 

normal population in the genital tract of cattle. The major bacteria 
• 

isolated in the female animals in the present study can cause endo-

metritis under favourable conditions but their overall signific1nce 

in infertility need to be further studied. 

@
COPYRIG

HT U
PM



- iv -

CCUTO:TS 

ACKNO':ILEDGD-U:�.JT 

1\IJSTRACT 

INTRODUCTION 

LJ:TERA"TURE REVIEW 

A) Ca�pylobacter fetus

a) Serotypes

b) Habitat

c) Diagnosis

d) Culture media

e) Regional distribution

B) Other bacteria in the female reproductive tract

C) Other bacteria in the male genital tract.

Hl\'rffiL\LS AUD �tETHODS 

a) Collection of cervical samples

b) Collection of preputial washings

c) Laboratory identification and culture

Rl:;.3JLTS 

a) Campylobacter fetus

b) Other bacteria

DIS:US.3ION 

a) Campylobacter fetus

b) Other bdcteria

C0?1�Lt.!5ION 

Page 

11 

111 

iv 

1 

1 

1 

1 

2 

2 

2 

3 

4 

5 

5 

6 

6 

7 

8 

8 

11 

14 

14 

15 

17 

19 

2 3a 
I 
b, c 

1 
,-1 • 

@
COPYRIG

HT U
PM



INTRODUCTION 
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Xnfertility 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 nonspecific. Brucellosis,vibriosis and trichomoniasis are the 

major specific disease• 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 a$ a cause of abortion 

in catt�e, but as a cause of infertility it received little 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) Serotzyes

There are three pathogenic types of C.fetus. c.fetus var 
-----

venerealis 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 Jrepuce of cattle (Arthur, 1968). 

b) Habitat

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 (1ufty 1967; Philpott, 1968). 

Diagnosis in bulls is the method of choice in herd diagnosis. In 

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). 1\-lo 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 extr�ct, 

peptone, sodium chloride, sodium bisulfate, sodium thiosulfate, 

ferric ammonium citrate, phenol r@d and water. •

3/ •• 
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Dufty and Kenneth (1969) was able to make positive diagnosis 

using nutrient blood agar with bacitracin, polymixin a 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 c.fetus. 

Neill et al. (1980) innoculated preputial or vaginal washings 
--

into a semi-solid leptospira medium with 5-fluoroucil and rabbit se.-um 

0 
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-

o 
cillin and incubated at 30 Cin a carbon dioxide at110sphere. 

e) Regional distribution

Bovine campylobacteriosis has an international distribution. 

Xn Australia the disease was reported in both dairy and beef herds. 

(Jakovljevic and �eattie, 1969; TUrnbull, 1977; Cockram and Stephens, 

1979) • 

Jakovljevic and Beattie (1969) reported positive reactions by 

the vaginal mucus ag0lutination test in 1415 mucus samples from 66 

infertile beef berds and in 275 mucus sampl�s from slaughtered cattle. 

Cockram and Stephens (1979) reported c.fetus in 9.1% of slaughtered 

bulls in New south ·.-:ales and they conclud� that c.f P.tus infections 

are relatively col'M\On 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. Gaut�er Md Ch�ve• (1962) 

found 237 animals out of 2,571 dairy cattle infected with campylo­

bacteriosis in France. 

0th& countries where campylobacteriosis has been reported 

include Germany (Bingol _!! �••· 1970). Denmark (Adler and Lindegaard, 

1964), Bulgaria (Kolev et al., 1977), USSR (OChaYl!llkoet 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 (Klcistrup & 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 coNs 

showed a wide spectrum of bacteria (Nunn, 1970; Decun & Rosli, 1973). 

The organisms isolated include staphylococcus, streptococcus, E.coli, 

corynebacterium, 1he:no�hilus, protAus and bacillus species. Dawson 

(1959) isolated :nicrococci, str�ptococci, E.coli, Coryneb�cteriurn ren�le 

and Corrnehacteriurn pyo,;enes in the no!'mal bovine vagina. 

Hardenbrook (1958) attri�ut� �ons�ecific infections in the 

reproductive tract of infertile cattle to �e due to micrccocci, strep­

tococci, corynebacterium Sf>.?•, pr�t•�us spp. and E • ..:oli. 

Gi�hons et al. ( 1958) isolated streptococci, st;,phylococc-..:.s, 
--

proteus, hacilli, E.coli, derobdcter and :.fP.tus in the cervical mucus 
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of post partum cows •. 

Recently Panangala et al.(1978) isolated 25 bacterial types 
--

in the cervicovaginal mucus of fertile and repeat breeder cows. 

Their frec;uencies 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 hav.e 

also been found in the vagina of h�althy cattle. (Sorenson, 1976; 

Fukuyama ,=1 !!•, 1978). 

C) Other bacteria in the male genital trcct

A wide range of microflora have also been isolated from the 

prepuce of bulls. Schwardtner (1961) found c.bulbulus, proteus, E.coli, 

Pseudomonas pyocyanea and corynebacterium from preputial washings. 

Marinov �!!.• (1966) isolated Proteus vulgaris, Pseudomonas 

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

(1972) found bacillus spp., Staphylococcus pyogenes, Proteus vula.:iris, 

Pseudomonas pyocyanea and Staphylococcus epidermidis. 

Hubrig & Kohler (1961) isolated Pseudomonas pyocyanea and 

Hiromune .:!.!.!.• (1975) found Coryncbacterium renale among healthy bulla. 

MATffiIALS 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 
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Research and Development Institute, (MARDI) and government farms 1n 

Selanaor and Negeri Sembilan. A total of 1-14 animals consisting of 

98 females and 46 males were investigdted. This study was carried out 

for a period of 7 weeks commencing from october to November 1980. 

Collection of cervical samples 

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 thDough the 

external os of the cervix. The cervical opening was then swabbed by 

quick, gentle rotation. The swab was withdrawn and inserted immediately 

into a sterile test tube. It was labelled with the identification of 

the animal and date of collection. 

Where samples cannot be delivered for culture within six hours 

of collection, the swabs were inserted into bijou bottles containing 

stuart•s transport merlium and transferred to the laboratory in a srna11· 

insulated box. 

�ollection of preputial wcshings 

The bull was �ut in a crush and the left hind leg f 35 tened '.Ti th 

a leg rope. The preputial hair was clipped. A sterile pl�stic tube 

0 
(rlinrneter 1cm. and length 35cm.), bent at an angle of 120 �tone �nd, 

was then introduced into the prepuce to its full length. A 60ml. 

plastic syring� was connected to the exposed end of the pip�t te ,-,i th 

the aid of a rubber tubing. Repeated suction was carried out hy �ulling 

and releasing the plung�r for one minute. The oioP.tte was directoo . . 

onto the ventral fornix �nd the dorsal surface of the �enis by rn�ni-
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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 

collection. 

Laboratory 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 Brucella broth 

with brain heart infusion agar. �s consisted of Brucella broth, 

bro.in heart infusion, thiotone peptone, trypticase peptone, sodium 

chloride, dextrose and disodium phosphate. 

The third medium was similar to the second medium, with addition 

of antibiotics. 5 fluoroucil (o.12g/ litre), polymixin a-sulfate 

(0.024 9/1), nalidixic acid (0.0012 g/1) and cycloheximide (0.04 g/1) 

were added. These latter two media were selective media for ca.a&1py­

lobacter organisms. 

Plates were stored in the cold room until use. 

b) Laboratory procedures

Cervical swabs in test tubes were dipped into sterile tr�r:,tose 

soy broth before they were streaked on the th.rec �edia. Swa�s in 

3tuart • s tr.msport :nedium •-.,ere directly streaked on the nedia. Con�ol 

�lates, streaked with pure c.f�tus,were also set up. 

Preputial sai.lp_les were centrifuged at 1200 rpm for thr�e r.u.nutes 

und the SUt)ernatant plus the deposit were streaked on the media. 

Direct smears f rvm cervic�l swabs and :-,reputial secret.ions ,·Jere
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made and stained with Gram•s stain. Stained smears were then exani.ned

for campylobacter organisms and other bacteria using the light

microscope. 

The innoculated blood agar plates were incubated for 24-48 

0 
hours at 37 C in ordinary atmosphere while the innoculated selective 

media were put into carbon dioxide containers, provided with 2�, 

0 carbon dioxide and incubated at 37 c for 4-5 days. 

The blood agar plates were examined after 24-48 hours, and 

smears of bacterial colonies made and Gram stained. Method of iden­

tification of the bacterial colonies were eased on Cowan and Steel's 

scheme of identification (Cowan, 1974). 

After 4 days, the selective media plates were opened ;:md 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 charc:tcteristic con­

sisting of gram negative comma-shaped rod. Suspicious colonies -,,ere 

0 subcultured onto new plates of the same media, incubutea at 37 C in 

20% carbon dioxide and reexamined. 

statistical analysis was carried out using the proportion 

method (Croxton et al., 1975). 
--

R�.3TJLTS 

A) Campylobacter fetus

stained direct smears :�ere negativ� for comma-shaped or�anis�s 

and no campylob�cter organism was isolated from the selective media 

used. 

9/ 
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TABLE 1: TYPES AND FREQUEl·JCIES OF 8ACTfaIA ISOLATED 

IN M.i�E AND :' l:"MALE r\1J IMALS 

I.:iOI.ArES FR EQUt::·1CY 

No. 'X, 

Staphylococcus epidermidis 89 61.8 
Corynebacterium spp. 65 45.1 
Micrococcus spp. 60 41.7 

Staphylococcus aureus 49 34.0 
Bacillus spp. 42 29.2 
E.coli 39 27.0 
Pseudomonas spp. 30 20.e
Acinetobacter spp. 27 18.8
Streptococcus spp. 21 14.6
Proteus spp. 11 7.6 
Citrobacter spp. 10 6.'J 

Aaromonas spp. 10 6.9 
Enterobacter spp. 10 6.9 
Salmonella spp. 3 2.1 
Pasteurella spp. 2 1.4 
Neisseria s::>o. 

. . � 2 1.4 
Klebsiella spp. ---1 0.7 

'TABLE 21 T'i?ES AND FRECUENCIE3 OF BACTERIA ISOLATED 
IN �lJLLS AN!:> CO'.-JS

�REC:UD'JCY MALES F��\LES 

-------- No. % No. % 

Staphylococcus 29 63.0 ·60 61.2 
epider:nidis 
Corynebacterium spp. 31 67.4 34 34.7 
Micrococcus spp. 26 56.5 34 34.7 
Bacillus spp. 19 41.3 23 23.5 
Staphylococcus aureus 27 58.7 22 22.4 
E.coli 20 43.S 19 19.4 
streptococcus spp. 6 13.0 15 15.3 
Acinetobacter S?P• 18 '39.1 9 9.2 
Pseudomonas spp. 22 47.8 8 8.2 
Proteus spp. 7 1s.2 4 4.1 
Enterobacter spp. 6 13.0 4 4.1 
Citrobact@r spp. 9 19.6 1 1 

Aeromonus spp. 10 21.7 - -

Salmonella spp. 3 6.5 - -

Paste•Jrella spp. 2 4.4 - -

Neisseria spp. 2 4.4 - -

J<lebsiella spp. 1 2.2 - -
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TABLE 31 TYPES AND FREQUF.NCIES OF 9ACT�IA ISOIATED 
IN FERTILE AND INF�TILE FEl-tALE.S 

� 

FffiTILE FDtALES DlFERTILE FEMALES

Nos. '.f> Nos. 'W_ 
/0 ES 

Staphylococcus epidermidis 23 85.2 39 54.9 
Corynebacterium spp. 13 48.1 21 29.6 
Micrococcus spp. 11 40.7 21 29.6 
Bacillus spp. 8 29.6 17 23.9 
E.coli 2 7.4 17 23.9 
Streptococcus spp. 4 14.8 11 15.S
Staphylococcus aureus 11 40.7 11 1s.s 
Acinetobacter spp. 1 3.7 8 11.3 
Enterobacter spp. 2 7.4 2 2.a
Pseudomonas spp. - - 6 a.s

Proteus spp. - - 4 5.6 
Citrobacter spp. - - 1 1.4 

TABLE 41 nPE.S AND FREQUENCIES OF 9ACTERIA ISOLAl'ED IN THE 
VARIOUS BREEDS 

OOUl:NCY ANTA KEOAH BRAHMAN JERSEY F�IESIAN HE:REFORO 
ISOLAT ERTRUDIS KELANTAN

Staphylococcus 66.7 40.9 36.7 so.o 90.S 10.0 

epidermidis 
Staphylococcus so.o 40.9 23.3 35.0 42.8 -

aureus 
Coryneb.acteri 16.7 59.0 33.3 40.0 80.9 10.0 
spp. 
Bacillus spp. 16.7 22.7 23.3 20.0 19.0 so.o 

Micrococcus spp 16.7 10.2 10.0 40.0 57.1 60.0 
stre:>tococcus 83.3 - 3.3 1s.o 4,8 30.0 
spp. 
Pseudomonas spp 16.7 40.9 16.7 s.o 19.0 20.0 
Acinetobacter 16.7 27.3 16.7 15.0 14.3 10.0 
spp. 
;::.coli - - 53.3 20.0 19.0 30.0 
Proteus spp. - - 23.3 4.8 -

Citrobacter SPP. - - 3.3 25.0 9.5 20.0 
Aeromonas spp, - - - 25.0 9.5 -

Salnonella spp. - 13.6 - - - -

cnterobacter - - - - 4.8 -

spp. 
Klebsiella spp. - -

- - - -

Heis.:jeria spp. - 4.5 3. 3 - - -

Pa5teurel�a sp - 4.5 - - - -

CROSS 
BREDS 

60.6 

36.4 

36.4 

45.4 
75.8 

9. 

6. 

18. 

27. 
6. 

-

9. 

-

27. 

3.0 
-

3.0 
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TABLE 5: T'iPES .\ND FREQUElJCIES OF BACTffiIA ISOLA:'ED IN 
A'lIMALS OF VAaIOUS FARMS 

�REQUENCT :IN 
�F•��1S. UPM MARDI IJOK Pl-N'rAI 

ISOLATES Nos % Nos o/ Nos % Nos %,0 

Staphylococcus 37 86.0 25 so.a 7 36.8 19 59.0. 
epidermidis 
staphylococcus 20 46.S 15 30.0 3 1s.s 10 31.3 
aureus 
Corynebacteri\.U1\ 24 ss.a 20 40.0 8 42.1 11 34.4 
spp. 
3acillus �PP• 13 30.2 12 24.0 2 10.s 14 43.8 
Stre�tococcus spp. 9 20.9 6 12.0 - - 1 3.t 
Micrococcus spp. 18 41.9 17 34.0 1 s.3 24 75.0 
Acinetobacter spp. 7 16.3 9 1a.o 5 26.3 4 12.s
Pseudomonas spp. 9 20.9 11 22.0 3 1s.s 1 3.1 
E.coli 7 16.3 7 14.0 15 78.9 9 28.1 
Proteus spp. - - - - 9 47.4 2 6.3 
Citrobacter spp. 2 4.6 7 14.0 1 5.3 - -

AE'.romonas spp. 1 2.3 5 10.0 - - 4 12.s
Salmonella spp. - - 3 6.0 - - - -

Ent�robacter spp. - - - - - - 10 31.3 
J(lebsiella spp. - - - - - - 1 3.1 
Ueisseria spp. - - - - 1 5.3 - -

Pasteurella spp. 2 4.6 - - - - - -

No cases of abortion •..Jere report�d during the stu-.:1y period. 

Therefore no study could be mace to isol�te campylobacter organisms 

from aborted fetal materials. 

Other bacteria 

The major orJanisms th�t grew in the selective �edia were 

stc1.�)h;'lococci, strei)tococci, ::.coli, corynebacterium, micrococci, 

b�cillus .Jnrl ?Seudomc,nas. :;ro,.vth of these or0ani.s:ns ·,:ere not as 

i;'.)rofuse in the selective :nedia as com?are� ·.11th those in blood �cJcl.r. 

A total of 17 types of b'3cteria ·:1ere isolated from the bull5 • 

12/ •• 
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T\·1elve types were isolated from the females. The common organisms 

isolated in males and females were Staphylococcus epidermidis (61.8%), 

corynebact�rium (45.1%), micrococcus (41.7%), Staphylococcus aureus 

(34.0�), bacillus (29.2%) and E.coli (27.0%). Other less frequently 

isolated organisms inculde pseurlomonas ( 20.S-/4), acinetobacter ( 18.��) 

and streptococcus (14.6%) (Table 1). 

Twelve c·ultures had no growths and these were from cervical 

swabs. Samples from the bulls and cows yielded an average o� s.1 

isolates and 2.7 isolates re3pectively. 

Staphylococcus epiderrnidis was the most common bacteria isolated 

in the female animals (p( 0.05) (Table 2). 

The major organisms isolated in bulls were corynebacterium, 

(67.¢�), Staphylococci epidermidis (63.0%), Staphylococcus aureus (58.7%) 

micrococcus (56.5%), and pseudomonas (47.8%) (Table 2). Th�re was no 

single dominant organism as statistical analysis indicated their 

frequencies were not si']nificant (p-'. 0.05).

l'he �ajor organisms isolated in males and females were simil<°lr• 

Statistically, high�r frequencies were isolated in the males for coryne­

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

aclnetobacter (p< 0.05). 

rhe major bacteria found in the various �reeds were quite 

simili..:.r although their frequencies varied (Table 4). Staphylococcus 

en.idermidis, corynebacterium, micrococcus, bacillus and pseudomonas 

Here found in all breeds sampled. The lowest number of isolates 

\-Jere isolated from Santa 3ertrudis (8 isolates) and the hi�hest ih the 

13/ •• 
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Based on calving to conception intervals and the age at first 

calving of Vi\rious 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 (54.9';�), 

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 epide�idis (85.2%) followed by 

corynebacterium (45.1%), st�phylococcus aureus (40.7%) and micrococcus 

(40.7%) (Table 3). 

Upon comparing the fertile and infertile groups of animals, 

st�phylococcus epidermidis and S�:iphylococcus aure�� was found at a 

higher fre(iuency in normal females than infertile females (p <. 0.05).

The frequencies of occurrence of the rest of the bacteria were not 

significantly different between hoth groups. 

An average of 12 isolates were found in each farm (Table 5). 

Eight isolates were common in all the farms but their frequencies 

varied from farm to farm. The most common bacteria isolated in UP:-1 

was Staphylococcus epider:nidis while it was E.coli in Ijok and micro­

coccus in Pantai. In MARDI,corynebacterium 3nd Staphylococcus 

e•Jidernidis were predomindnt (p( 0.05) •

The less common bact�i� (eg. klebsiella, pasteurella, nei�scria) 
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were found in only a few animals. 

DISCUSSION 

Campylobacter 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 (1975) 

to be a suitable media while the antibiotics added, namely, fluoroucil, 

polymixin a-sulfate and cycloheximide, have been used previously, by 

Neill et al. (1980). Incubation under carbon dioxide have been 
--

SUQgested by Clark et al. (1975). No growth of campylobacter could be 
--

detected dnd 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.f�tus were used for culture. 

The absence of c.f�tus growth from preputial scr�pings and 

cervical swabs could sug;est that the organism was absent from the 

✓ 

anim,1ls tested or the number of organisms present were very low �n,J 

its (Jrowth werP. inhibited by the growth of other bacteria. Cam�ylo-

b-1ct1 ... r or,_;,:1nism5 are :jensitive in their gro•�th req-.Lire��ents -ln,� the 

:ro· :th of other bacteria coiJld inhibit c.f 1?tus growth. 

15/ •• 
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Other possibilities could be that the selective media. were

not enriched sufficiently to support c.f.etus growth, or there could 

be errors in preparation of the media ·and setting the optimum 

conditions for its growth. Hence, from direct smears, c.fetus was 

a�sent 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 s.1 nnd 

2.7 for the males and females, respectively. These values are hiaher 
.., 

than those reported by other workers. Heist and Tanabe (1974) recorded 

a mean of 1.9 microflora types while Oecun and Rosli (1973) found a 
. 

. 

mean of 1.3 species per sample from the cervical secretions. 

The organisms isolated from the prepuce were considered to be 

the normal flora as they do not cause any pathologic conditions locally 

The normal preputial flora may cause venereal infections in served 

females bbt these conditions are rare (9ane, 1980). 

The bacteria types isolated from the females has frequently 

been re�orted as themuse of nonspecific bacterial infections of the 

genital tract. Hardenbrook (1958) mentioned micrococci, streptococci, 

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

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

�taphylococci, streptococci and E.coli were the main pathogens in 

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 bactP.ria types between the fertile and repeat breeding 

animals� He concluded that their significance in the repeat breeder 

syndrome remained undetermined. 

Upon comparing each s�ecles of bacteria between the fertile 

and infertile groups, it was observed that except for Staphylococcus 

eoidermidis and st�phylococcus �ureus, there was no si9nificant difference 

in the frequency of occurrence of the different species. This indicates 

that there is a •normal' bacterial population resident in the cervical 

mucus. This finding is supported by Gibbons et al. (1959) who observed 
--

that infertile cows do not show a higher percentage of bacterial iso­

lations than those from fertile cows. Nwm (1970) observed that sinilar 

genera of bacteria uere isolated from fertile and infertile cows. 

Heist and Tanabe (1974) stated that once :nicroorganisms gained 

entrance into the uterus, they �ay persist whether the animal return 

to estrus or becJ11e i)regnant, while Vioue et ·a1. (1959) concluded th2t 
., 

--

the vagina served as a habitat for Many types of saprophytic or�anisr.� 

some of which are •opportunists• which under favour�tble circumstc1nces 

may impair fertility. 

Pseudomonas, proteus and ci trobacter were isol-1ted from t�1c 

infertile but not in the fertile group. They could not h�ve had �n 

effect on fertility in the present study because they occurred in only 

a smnll number of animals and �lso they are considered not to he very 

17/ 
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In comparing the frequency of occurrence of bacteria a!llOng 

breeds, all the cor.unon 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 nunber of bacterial.types although the number of infertile 

animals in the group were less than other breeds. This could indicate 

that these �nimals might be more resistant to reproductive infections 

and were able to accomodute 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 herd. 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 farm. 

Conclusion: 

Direct smears indicated the absence of c.fetus in the herds 

investigated but no conclusive findings could be dra1.-1n 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 

campylobactP..riosis. Other methods, like the fluorescent antibody 

technique, could be used together with cultural techniques in aiding 

dia0nosis. 

The res1Jlts suggest that there is a rans;e of b,-tcterial types 

18/ •. 
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occurring as a normal population in the genital tract of cattle.

1'he 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 • 
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BREmmG HISTORY OF THE F™ALE ANIMALS 

Anim.al Date of 
Identification Breed 

last calving 

A) FIUD 16
1 

UPM

ES 189 Santa Gertrudis 17/1/79 
Y'i 13 Santa Gertrudis 15/8/80 
SG 18 Sant.a Gertrudis 28/7/80 
33-5 Santa Gertrudis 19/9/80 
9-7 Sant.a Gertrudis 24/1/80 

B) FIELD 151 UPM
.

XJ'8116 Friesian Heifer 
27-7 Friesian 16/6/79 
46-7 Friesian 23/3/80 
2-79 Friesian 17/8/80 
22-7 Friesian 14/4/80 
9041 Friesian Heifer 
58-7 Friesian 9/10/80 
8109 Friesian Heifer 
300 Friesian 29/8/80 
290 Friesian 5/10/80 
36-7 Friesian 17/7/80 
267 Friesian 25/12/79 
298 Friesian 9/9/80 
252 Friesi.n 29/8/80 
257 Friesian 14/10/80 
255 Friesian 30/8/79 

C) !3l�A!-l·� .-U-J UNIT - UPH

8113 Brahman Heifer 
171 Brahman 30/8/80 
8097 Brahman Heifer 

R916 Brahman 28/8/79 
126 Brah.1lan 22/9/80 
R908 BrahiOan 25/1/80 
135 9rahrnan 28/8/79 
197 �.rahlnan 18/11/79 
905 Brahman 24/10/79 

8090 Brah:nan Heifer 

No of inseminiltions7 
services since last 
calving & other remarks 

3.U -

I 

- -

' 
- -

2AI -
I 

- -

: 

6.U 1.HS Born on 26/8/78 
9AI -

SAI -

4AI -

3AI -

3AI Born on 22/2/79 
Not bred -

INS Born on 20/3/78 
1AI -

Not bred -
' 

1.Ai -

SAI -

- -

1AI -

Not bred -

SAI -

Born in 1978 -

- -

Born in Aug. -

1978 
2AI -

- -

1AI -

2AI -

1AI -

No record of 
breeding since last calving 
Born in 1978 -

,. 
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Animal 
Identification Breed 

JffiSEY' UNIT - MARDI 

375 
371 
317 
354 

382 

353 

303 

300 

322 

335 
376 
358 
32 
34 
365 

Jersey 
Jersey 
Jersey 
Jersey 
Jersey 

Jersey 

Jersey 

Jersey 
Jersey 

Jersey 
Jer-3ey 
Jersey 
Jersey_ 
Jersey 
Jersey 

HERJ:."F'CRD UNIT - MARDI 

6026 

6046 

6012 
6049 

6067 
6035 

6054 
6040 

Hereford 
Hereford 

Hereford 
Hereford 

Hereford 
Hereford 
Hereford 
Hereford 

KEDAH KSLANTi\N - MARDI 

165 

25 
167 

Kedah Kelantan 

Kedah Kelantan 
Kedah Kelantan 

- 23b -

Date of 
last calving 

19/3/80 
25/2/80 
26/11/79 
22/10/79 
22/1/80 
(abortion) 
9/10/79 
(full term 
abortion) 
Abortion 
in Dec. •78 
24/11/79 
Abortion in 
C-ct. 1978 
31/5/00 
19/5/80 
2/5/80 
26/2/80 
26/10/78 
23/4/80 

12/10/78 
21/8/80 

24/9/78 
18/6/30 

1/10/78 
4/10/78 
4/9/78 
14/5/80 

25/1/80 
7th month 
abortion 
19/12/79 
9/2/80 

No. of inseminations/ 
services since last 
calving & other remarks 

SAI 
6AI 

10AI 
4AI 

2AI 

11AI 

5AI 
8AI 1.NS 

3,U 

3AI 
2AI 
7AI 

13AI 4NS 
6AI 

2NS 

No record 
of breeding 

-

-

-

-

-

Cystic ovaries 

Adhesion of 
right ov-:.ry 

-

-

-

-

-

-

Ojstic ov�Lries 
-

-

since last calving 
2NS -

No record of 
breeding since last calving 

SNS -

1NS -

2NS -

No record of 
breeding since last calving 

1.NS -

1NS -

- -
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Mi.mal 
Identification Breed 

- 23c -

D�te of 
last calv lng 

KIDAH KEL\NTAN - MARDI 

IJOK 

169 
168 
225 
XS 
17 
228 
216 

155 
20 

2 

188.G
135Y
272
73R
544R
49G
222G
534R
537R
46G
268Y
223() 

166-Y
320 

PANTAI 

JAJ2 
ZAJ30 

280 
Q3 
P134 
P117 
3,\J1 
Pt87 
P210 

JAJ7 
FA91 

IL1 

JAJ30 

Kedah Kelantan 27/12/79 
Kedah Kelantan 21/1/80 
Kedah Kelantan 20/1/80 
Kedah Kelantan Heifer 
Kedah Kelantan 15/12/79 
Kenah Kelantan 22/12/79 
Kedah Kelantan 3/7/79 

(Dystocia) 
Kedah Kelantan 22/11/78 
Kedah Kelantan 27/12/79 
Kedah Kelantan 17/12/79 

3rahman 
Brahman 
Brahman 
Brahman 
Brahman 
Srahman 
Srahman 
Brahman 
Brahman 
Brc1hr.lan 
Brahman 
3rah:nan 
Brah.man 
Brahman 

JAJ 
ZAJ 

FFA 
O/Master 

lFAJ 

JFA 
BAJ 
JA 
Ji-\F 
JAJ 
FXS 
IL 

JAJ 

Heifer 
Heifer 
Heifer 
Heifer 
Heifer 
Heifer 
Heifer 
Heifer 
Heifer 
Heifer 
Heifer 
Heifer 
Heifer 
H�ifer 

I 

20/9/79 
2/6/80 
Heifer 
2/6/80 
25/8/80 
1;>/4/80 
tpjt/80 
1/1/80 
Heifer 
15/10/79 
2V1111 
2f,/7/79 
2{4/80 

No of inse;ninaUons/ 
services since last 
caN ing & ot�er rer.w.rks 

-

-

-

-

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

Natural service 
No heat or servic 
records kept. 

-

-

-

-

- ) 
- ) 

Natural service ) 
No heat or service ) 
records kept ) 

- ) 
- ) 
- ) 
- ) 
- ) 
- ) 
- ) 
- ) 
- ) 

-

2AI 

Animal.s 
�u.-e ov•

3 yearf! 
old. 

- Born on 7/8/79
1AI
-

1AI 

1AI 
1AI 
1AI 
1.AI 
3AI 
2AI 

-
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Animal 
sreed 

Identification 

PAN1'AI 

ZAF38 ZAF 

GA12 GA 

z.AF37 ZAF 

BAF3 BAF 

Keys to abbreviations

PANTAI FARM: 
F - Friesian
A - Sindhi
J - Jersey
s - Sahiwal
B - Brahman
E - Zebu (KI<)

G - Guernsey
- LID

I - ALS

- 23d -

Date of �o. of inseminations/ 
last calving services since last 

calving & other rem�ks 

28/2/79 1AJ: 

23/4/80 3Al: 

27/1/80 2AI 

22/1/80 2AI 
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