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NBSTRACT

Three Northorn states (Kadunn, Kano and
Jorno) were surveved for bovine campylobacteriosis
in breeding bulls and cows. Six hundred mi eighty
nine breeding cattl: wure sampled. They weroe
made up of 585 breeding bulls and 104 breeding

cows., Campylobacter fztus Subsp. venercalil

was lsolated from 12 cf the bulls, while

Campylobacter fetus Subsp. fetus, was isolated

from 3 of them

One and four of th: cows ylclded Campylobacter

fetus Subsp., vencrenlis, and Campylobacter fotus

—— o —

Subsp, fetus. respectively. The overall

nrevalence of compylobacteriosis in the three
statcs was 2.9 por cent (20/689). A herd that was
natirally infocted «with campylobacteriosis was
chrracterised by irregular returns (12,8%),
infertility (36.,0'%) and abortions (2.2%). The
estrous cycle lengths of the irregular breeding
cows ranged from 15 to 80 days. Thirty per cent
of the cycles ranged from 28 to 80 days which

mnry be suggestive of embryonic mortanlity. In the
second part of the study, 2 bulls werc used,

one experimentally infected with C. fetus Subsp.
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fztus nnd the other not infected. They were
usad to serve twe groups of virgin heifers of
breading age (3% - 4 ¢ypa). The group with the
infected bull formed the experimental group,

while the group with the non-infected bull

formed the centrol, Zstrus, services and pregnancy
ware monitored for 16 weeks, Blood samples were
also collected from the haeifers every other day

for progestcrone determination,

Two heifers became pregnant and three did not
iﬁ.&ite repeated services and thus classified
as irreyular returns (breeders), The estrous
cycle lengths of the 3 irreqular breeding heifers
were irregular and ranged from 13 to 107 days.
Each heifer was served 2 - 5 times without
conception. The length of estrous cycles of the
2 non=irregular brzeders were regular and ranged
fr'm 19 to 22 days and each had 2 to 3 services
bafore conception,

The susceptibility of th.: five heifers to
infection with campylobacter varied as indicated
by the differences in the lengths of time before
estblishment of infection, which was 14, 63,

60, 58 and 56 days respectively after first

services hy the infected bull. Two infected heifers



th~t becam2 pregn-ont after the 2nd or 3rd
service by the infocted bull stopped shedding
th«e organism, 31 ~nd 41 days after conceptions
Campvlobactaer could not be isonlated from onc of
tha infocted irregul-r breeding heifers (2879),
70 days from the date she was first diagnosed
infected and she did not become pregnant.

The cervicitis observ:'d in the study occurred
in thoze heifers that had irreqular estrous cycles
and also failed to beccme pregnant, one of the
irreqular breedors doveloped both cervicitis and
vrginitis,

Histologically, pathogenic lesions cbserved
in the infected irrequl-r breeder's genital
tracts were limit~d to only congestion of
endometrium of tho uterine horns, cervix and the
mucosa-submucosa of the vagina,

The progesterone profiles of the infected
irregular breeding heifers were irreqgular confirming
the irregularity of the estrous cyecles.

The estrous cycle lengths of th: control
agroup heifers were reqular and varied from
20 - 22 days, the progesterone profiles pattern
werse also reqular. All became pregnant after
the first or secend service, non developed

cervicitis or vnginitis.



In the third part »f the study, semen
from an infected bull with C. fetus Subsp. fetus
wis exteded with egg-yolk citrate buffer and
antibddtics added, The result indicated that
the standard treatment of semen with Penicillin G
at QOGOiu/ml and stureptomycin at 1000ug/ml of

he extended semen ac adopted at our artificial

insemination Centre is effective in controlling
C. fctus Subsp. fetus Infectlon in semen.

The present study confirms the occurrence of

both varietics of Campylobacter fetus.

(C. fetus Subsp. fetus and C. fetus Subsp.
venerealis) in Nioorian eattlo,
The results 21sn indicatodthe consequent

-

high infertility rate in cows despite the low

prevalence of the organism among bulls,
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CHAPTER 1

INTRODUCTION



2.

|

Northern States of Nigeria have 9.0 million out of

the 10,5 million cattle population in the country {(Adams

and Mackey, 1966). Hence 99 per cent of the cattle
population is in the North and mostly in the hands of
the nomadic Fulani herdsmen, : ' ﬂ *;3i !
Low reproductive performanée have been repdfgzd for
the indigenous Nigerian cattle (Nuru, 1974; Osori, 19763
and Oycdipe gt al., 1982). This has been attributed to a
number of factors including age at first calving (Oyedipe
et al., 1982). Long calving interval (Akpokodje and

Bolarinwa, 1974), calves losses {Nuru, 1974), seasonality

in sexual activity (Osori, 19763 Zakari, 19813 and Vog
et al., 1984), irreqular estrous cycles and anegtrous
(Zakari, 1981). Some of these reports have blamed
nutrition, management, diseases and thaoir interactions to
be responsible for this low rcproductive efficiency of
cattle indigcnous to Nigeria (Nuru, 1974; Oyedipe, 1982).
Losses of National revenue from various disease have
not been evaluated in Nigeria, while some diseases such
as rindérpest and contagious bovinc pleuropneumonia causc
economic losses by sporadic ocutbreak, othors cause |
debilitation and oc¢casional deaths., Reproductive diseases
of livestock however, are insidious in nature and of

great economic significance and nalso are losses dug to

infertility, calf mortality, and lowered milk yield.
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A variety of organisms have been incriminated in
cauging bovine abortions. They include Brucella, |
Campylobacter, Trichomonas (Dennis, 19693 Laing, 1970),.
Trypanosomes (Nuru, 1974), Salmonella, Fungi and yiruscs
(Dennis, 1969). ‘ 5

Infectious forms of infertility and abortions reportced
in Nigeria have included brucellosis (Bale and Kumi-Diaka,
1981), Leptospirosis (Eze, 1981), Infectious rhinotra-
cheitis (I.B.R) and Para influenza virus-3 (Taylor ¢t al..
197?) and Trypanosomes (Ogwu, 1983).

Repérts of th~ prevalence of bovine abortions and
infertility from among several causative factors in
Nigeria are very scanty. | '

As early as 1909 {Campylobacter fetus Subspecices; werc

incriminated as a cause of epizootic abortions in cattle

?_ and sheep in Great Britain {McFadyean and Stockman, 1%0920
' The disease is venereally transmitted in cattle and is
characterized by infertlility and occasiconal abortions
(Lawson and Mackinnon, 19523 Plastridge, 195%; Lawson, 1959

and Hoerlein, 1%968), The causative agents Campylobagter

fetus Subsp. venerealis and Subsp. fetus are world wide in

distribution and have been shown to cause infertility in
cattle (Buxton and Frazer, 1977). | S |

The first diagnosis of Campylobactercosis in Nigoeria wes
in' a2 herd of 30 south Devon cattle introduced in Knno

State (Nuru, 1974). Also findings from rectal examinations



of cattle and hcerd histories (abortions, retained
foetal membranes and infertility) in herds visited by
Akpokodje (1984) tend to indicate that campylobacteriosis
might be present in Nigeria. In many parts of the
world it is recognized that campylobacteriosis and
trichomoniasis are important factors contributing to
herd infertility (Akpokodje, 1984).

Detalled investigation on the prevalence, breeding
consequences and pathology of campylobacteriosis among
Nigerian cattle is lacking. This study was therefore

designed:

1. To study the prevalence of campylobacteriosis among

cattle in some states of Northern Nigeria.

24 To determine the rate of infection, infertility and
pathology of cows bred by a bull artificially infected

with C. fetus Subsp. fetus.

3. To determine the effects of semen treatment with
antibiotics on the viability of C. fctus Subsp. fetus
using some recommended dosages for semen treatment in

Artificial Insemination Unit, NAPRI - Shika, Zaria,
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2.1 History

In 1909 a committee formed in Great Britain to
investigate epizcotic abortion in cattle and sheep issued
a repert incriminating a spirillum which they did not
name (McFadyean and Stockman, 1909).

Infection of the reproductive tract of both cattle
and sheep was first associated with microaerophilic

vibrios Campylobacter fetus Subspecies, by McFadyean and

Stockman in(19133.
Their findings were supported by Smith and Taylor
(1919) who isolated a spirillium from aborted bovine foetal

fluids and named it Vibrio fetus. Therecafter, it was clear

that the organism was associated with epizootic abortion
in sheep and cattle.

The microacrophilic vibrios were later assigned to
genus Campylobacter (from thc Greek word Campylo "curved"
and bacter "Rod") by Sebald and Veron (1963); when they
were found to be different from the true Vibrio such as
Vibric cholerae. Sebald and Veron (1963) found that the
molecular weight percentage of guaninc and cytosine DNA
content of V. fetus averaged34.40 per cent while that for
the classical Vibrio cholerae and halophilic species of
vibrio averaged 47.20 pcr cent,

Furthermore V. fctus differs from other species of
Vibrio by the inability to ferment or oxidize carbohydrates
and the requirement of microaerophilic condition for

growth,



242 Classification and Taxonomy

Between 1959 and 1960, Florent studied V. fctus
and divided the speiccs into two subspecies: V. fetus

venercalis and V. fetus intestinalls based on thelr

pathogenicity in cattle and biochemical tests such as
hydrogen sulphide production, growth in one per cent
glycine and 3,5 per cent sodium chloride. V. fetus
vencrealis i1s venereally transmitted, causes abortion
in cattle, is hydrcgen sulphide negative (using lead
acetate strip) and will not grow in 1% glycine or 3.5%

sodium chloride. V. fetus intestinalis is not considered

venereally transmitted., It causes sporadic abortion in
cattle and is hydrogen sulphide positive and will grow
in 1% glycine but not in 3.5% sodium chloride (Berg

et al., 1971),

Bryner gt al., (1962) divided V. fetus into three
biotypes based on hydrogen sulphidc production and growth
in 1% bile, 1% glycine but not in 3.5% sodium chloride
containing medium. This classification of campylobacter
stood until Sebald and Veron (1963) re-classifiled it,
giving it the new genus campylobacter. Campylobacters
have since then undergone several classifications. C.
fetus Subsp. fctus as classified by Veron and Chatelain,

is classificd as C. fetus Subsp. intestinalis in Bergey's

manual and as V. fetus intestinalis by Florent (1960).
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C. fetus Subsp. venerealis in Veron and Chatelaln

classification, is classified as C. fetus Subsp. fetus
in Bergey's manual, and as V. fetus Subsp. vencrealis
in Florent's classificotion.

C. fetus Subsp. venercalis biotype intermedius in

Veron and Chatelain (1973) classification, is not
recognized in Bergy's manual. C. coli and C. jecjuni
classified as separate species in Veron and Chatelain
classification are classified as a single specie. C.
fetus Subsp. jejuni in Bergy's manual. C. fetus Subsp.
jejuni in Bergey's manu2l is similar to V. jejuni

described by Jones and Little (1931),

Smibert (1978) classified the genus campylobacter
with C. fetus Subsp. fetus the same as L. fetus Subsp,

venercalis ~f skerman et al., (1980). Also C. fetus

Subsp. intestinalis as C. fetus Subsp. fetus of Skerman

et al., and C. fetus Subsp. jejuni to encompass both
C. jejuni and C. coli which Skerman ¢t al., classified
as scparate species.

The classification of C. sputorum Subsp. sputorum;
C. sputorum Subsp. bubulus and C. feegalis werc similar
by both Smibert (1978) and Skerman et al., (1980).

The different classifications caused confusion until
the publication of approved list of bacterial names in
International Journal of Systematic bacteriology 30,225
(1980), There werc two main classifications of campylo-

bacter, the French (Veron and Chatelain, 1973) and American
(Smibert, 1974).
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In the approved list of bacterial names (1980)
which follows the classification of Veron and Chatelain
(1973), the genus campylobacter is divided into two
groups according to the ability of the organism to produce
catalase. The catalase positive campylobactaers were
further divided into two groups based on their optimal
temperature for growth. The C. fetus group which includes

C. fetus Subsp. venerealis in Bergey's manual grows at

25°C to 38°C but not at 43°C,

The thermophilic group which include C. fetus Subsp.
jejuni in Bergey's manual will not grow at 25°C but will
at 43°C. This group of C. fetus Subsp. jejuni w-s
further divided into three groups as C. jejuni biotype
1 and 25 Co coll and nalidixic acid resistant group still

un=nameda
2.3 Thc organism

Campylobacters are Bram-negative, non-sporing, micro-
aerophilic, oxidase positive bacteria, They are generally
Oe2 to 0e4 um wide and 1.5 to 3.5 um long. They are curved
or spiral shaped rods and also appear ribbon shaped made up
of a chain of single curved cells (Smibert, 1978). Buxton
and Frazer (1977) described campylobacter as being
characteristically comma or s-shaped and often described
as having the appearance of a "flying seagull™. Sometimes
longer forms of the organism consist of four or five cells.

They also reported that in tissue and young cultures, the
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shorter forms are more usually seen, but in older cultures,
chains of organisms appearing as long spirals may be scen
togzther with coecoid forms. The organism have a single
polar flagellum at one or both ends. Morphological
differences between groups of Campylobacter were first
cbserved by Florent (1959) and later confirmed by King
(1962), who noted that the undulations of related Vibrios

tended to be cleser together than those in Vibrio fetus.,

Smibert (1978) described King's related Vibrios (C. coli
and Ce jejuni), morphologically as short curved rods which
are frequently S-shaped with tapering ends. While fetus
group of Campylobacters are gencrally long with blunt ends,
although shert curved forms with blunt ends are often
seen,

Karmali et al., (1981) measured the wavelength and
amplitude of representive strains and reported that
C. jejuni, C. fetus, Subsp. fetus and C. fetus Subsp.

venercalis may be distinguished from each other on

morphclogical grounds by direct microscopy.

Cells of o©ld cultures tend to become coccoid and this
has becn described as the degenerative form of the organism
(smibert, 1978)., Cultures of C. jejuni undergo coccal

transformation more rapidly than C. fetus Subsp. fetus or

C. fetus Subsp. venercalis in normal atmospheric air
(Karmali et al., 1981). The organisms are actively

motile with a characteristic cock-screw-like motion,



* " rapid darting and oscillating movements.

me |

whereby cells quickly move across a microscopic field
twirling or rotating in a spiral-~like motion on their

axis. Motility and rotation of th  cclls are so rapid

that the curvature of the cells may be overlooked.
Skirrow (1981) described the motility of campylobactef

on wet preparation as highly motile; spinning on axis;

2.4 Transmission and pathogenesis

The buil:
The possibility that the bull might be implicated

in campyléﬁacéériosis was first suggested by Plastridoae

and Williams {1943); who reportcd high agglutination

titres from five of six bulls, cut of twe of sceven hards

using natural service., The natural hahitat of the organism

is the genital tract of cattle. Infection is voenereal,

Heal thy bulls may become infected during ceitus with

diseased cows or from contaminated beddings (Buxton and

Frazer, 1977), The site of infection is the epithelium

of the prepuce anr such animals show no clinical signs

of disease and their semen may be normal. Sjollema et al.,

(1949) observed no abnormalities either in tho semen or

genital organs of naturally infected bulls. Transmission

between bulls kept together have been reported when they

mount each other (Wagner et al., 1965). The organism is

confined to the proputial cavity and particularly the mucosa
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of the glands penis, prepuce and the distal portion

of the urethra (Clark, 1971). The greatest number of the
erganism is however found in the fornix of the prepuce
(samuelson and Winter, 19603 Finlay et al., 1985),

Wagner et al., (1965) reported that the susceptibility

of young bulls to both natural and experimental infection
is remarkably low, whereas older bulls (above five years)
are highly susceptible. Samuelson and Winter (1960)
associated the hightened susceptibility of older bulls to
infection with the increase in size and number of crypts
in the epithelium of the penis. The latter also indicated
that thc greatest concentration of the organism was found
within the lumen of the epithelial crypts an environment
probably ideal for th: organism,

Sjollema et al., (1949) reported that out of 49 cows
inseminated artificially with semen of infected bulls,
only three conceived., Out of these two aborted and C.
fetus Subsp. fetus was recovered from the foetuses.

Adler et al., (1952) stated that the use of semen from
infected bulls in artificial insemination was a means of
spreading the infection. Philpott (1968) reported that
venereal campylobacteriosis 1s perpetrated principally
by chronically infected bulls., Clark and Dufty (1978)
stated that bulls are the principal carriers of bovine

campylobacteriosis.
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wie v

The cow
Transmission in the cow is through coitus with an
infected bull and artificial insemination with infocted

semen (Clark, 1971). In heifers and cows, tho sites of

infection are the lumen of the vagina, cervix, uterus
|

and oviducts (Clark, 1971). ]
Attempts to infect cows by vulvé coﬁﬁamination hgﬁc
not been successful (Shepler gt al., 1963; Mellick ¢t al.,
1965), “ | |
During coitus; the organlsm is transmitted.IIThié
results in the development of cither an acute or chronic
infection of the uterus depending upon the lImmune status
of the cow (Buxton and Frazer, 1977), One week after
infection, campylobacter invades the uterus and incites
| a subacute endometritis (Frank et al,, 1962; Estes and
Bryner 1966}. The inflammat®ry changes and the resulting
embryonic death arc in part a function of endotoxin
elaborated by the bacterium, Irregular.égtrous cycles and
infertility problems follow these inflammatcry changes
(Roberts, 1958; Osborne, 1965; and Estes and Bryner, 1966) .
" Sullivan et al,, (1987) reported that C. fetus
Subsp. fetus when injected intravenously in mice impaired
both implantation and foetal growth. It also causes faetal
resorption of mouse embryos, a similar effect was observed
on the embryos following injection of the heat-killed
organisme Sullivan ¢t al., (1987) thus concluded that

campylobacters are capable of affecting the development

S



of the foetus and the results are similar to those

following the injection of both Escherichia coli

endotoxin and cholera-endotoxin (Gasic and Gasic, 1972).
It seems probakle therefore that the pathogenlc effeocts
of Campylobactoers are duc to similar substancese
Inflammatory changes may also be observed in the
cervix (Newsam and Peterson, 1965). Hoecrlein (1968}
attributed the temporary infertility scen in campyloba=-
cteriosis to the effect of mild endmmetritis and N
salphingitis. Acute infection causes inflammatory changes
in the uterus and subsequent death of the fertilized
ovum, The latter is followed by elther expulsion or
resorption of the embryo in the early stages of development,
probably within three to four wecks of fertilization., It
has been reported that in cows with somc immunity to C. fetus
the deveclopment of thce embryo may proceed to later stages
in pregnancy before the inflammatory reactions of the
uterus and placenta cause death and abortion of the foctusa.
This usually takes place at about the fifth month of
pregnancy (Buxton and Frazer, 1977). Infection of the ~
Uterus and oviducts could persist for about two months.
Thereafter, thc infection is progressively eliminated so
that by the third month, it is confined to the cervix
and vagina (Adler, 1957; Petarson an: Newsam, 1964 and
Vandeplassche et al., 1963), |
Furie (1982) reported that cows and heifers that

have had no previous contact with €. fetus are highly

at
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susceptible to infection. However, one or two individuals
in a group of 15 to 25 heifcrs may not become infected
even when enormous numbers of viable crganisms arc
introduced into the reproductive tract. Alsc the
susceptibility of the cow does not appear to change with
increasing age (Clark, 1971). Frank et al., (1964)
reported that the diseasec in the female is self-limiting
due to the development of immunity.

Rikard-Bell (1954) reported that somc cows appear to
develop some degree of tolerance and settle to the bull
after continual services of 3 to 5 times. Wehster and
Thorp (1950) explained that susceptible herds may become
pregnant with little trouble because of the natural
resistance of the bovine to the organism. Heerlein (1968),
reported that some infected pregnant cows may deliver
normal calves but may be carriers of C. fetus Subsp. fetus
for sometime and a source of infection for the next

breeding season.
2,5 Diagnosis

Shepler et al., (1963) and Mellick et al., (1965)
stated that the dlagnosis of campylcbacteriosis in a herd
can be confirmed by the examination of the preputial
washings collected from the herd's bull by both cultural
and immuno=flourescence techniques. Winter et al., (1967)

and Dufty (1967) both reported that for definitive
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diagnosis of campylobacteriosis in the bull, C. fetus
Subsp. fetus and C. fetus Subsp. intermedius must be
isolated from the preputial sac and identified., Dufty

and McEntec (1969) reported that sampling of preputial
smegma by pipette method was superior to washing for the
diagnosis of campylobacter infcction in the bull. Barlett
et al., (1947) and Tedesco et al., (1977) also reported
that sampling with the pipette was superior than other
methods.

Philpott (1968) describcd the direct flourescent
antibody test (FAT) for the diagnosis of bovine campylo-
bacteriosis and mentioned some of advantages the technique has
as a screening test on preputial sregma. They included
the specificity of the test and ability to detect dead
campylobacters, as such, samples can be stored overnight
wilthout affecting the result of the test.

Bactericlogical methods have been used to diagnose
bovine vibriosis in heifers that have been test mated with
bulls or exposed to experimental inf ction (Clark et 21l.,
1969). The sites of infection with V. fctus (venerealis
arc the cervix (Adler, 1957) and the anterior vagina
Vandeplassche et al., (1963).

Contamination from the vaginal flora is largcly avoided
by the method advocated for the collection of cervical
mucus (Adler, 1957). The mecthod of collecting mucus from
the anterior vagina (Anon, 1955) has the advantage of

being rapid and simple.
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Lawscn and Mackinnon (1952) reported that V. fetus
(venerealisy could readily be isclated from the vaginal
mucus of infected cattle at restrus than at other stages
of the .estrous cycle. Stegenga and Terpstra (1949);

Szabo (1951) reported the use of the vaginal mucous
agglutination test (VMAT) for diagnosis of campylobacteriosis
in the female, among other tests, This detects agglutinins
that appear in the female following genital infection with

C. fetus.

Newsam and Monsbourgh (1967) stated that although
the mucus bacterial agglutination test has becen used
extensively, there was the need for the standardization
of the antigen in order to obtaln reproducible results.
Clark et al., (1970) stated that although agglutinins

against C. fetus Subsp. intestinalis were low in titre,

they produced false reactions in the VMAT,

Boy and Reed (1960); Newsam and Monsbourgh (1967)
reported that the incidence of false reaction in the VMAT
were less than one per cent when sa2n.pics were collected
by the pipette method., Clark et al., (1970) reported that
repeated collectinn of vaginal mucue samples from helfers
provoked false suspicious and positive reactions due te
minecr trauma to the posterior vaginal tract produced by
the collection technique. The trauma also appeared to
cause increased transfer of plasma derived agglutinins

against C. fetus Subsp. intcstinalis, thus producing
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misleading results., Florent (1954) and Mylrea (1962)
both reportcd that false positive reactions in the
VMAT were obtained with cows infected with bovine
trichomoniasis. The latter explained that this false
reacticn was due to the antigenic relationship between

Trichomcnas fetus. However, Clark et al., (1970)

explained that the false reactions in the VMAT to be
due to the lecakage of agglutinins against C. fetus Subsp.
intestinalis and were associated with the inflammatory

lesions of the genital tract caused by Trichomonas fetus.

Hewson et al., (1985) uscd Enzyme Linked Immunosorbent
Assay (ELISA) to detect antibndies to C. fetus Subsp.

venerealis in bovine vaginal muaus. 7The result of the

testing of 168 samples from experimentally infected
animals, field cases and controls, showed that ELISA
was morc sensitive than thce vaginal mucus agglutination
test. It also detected antibodies in earlier stages of

infection,

ISOLATION AND BIOTYPING

2.6.1 1Isolation ~f the organism

The 1solation of campylobacters requirc special
selective technique because of its microaerophilic nature,
fragility and the many contaminating organisms usually
found in the specimens. For definitive diagnosis of

campylobacteriosis in the bull, culture of preputial
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samples on solid seclective modium is difficult when
samples contain few numbors of C. fetus and a large number
of resistant contaminating organisms such as pseudomonas,
Shepler et al., (1963), and Dufty (1967) thus suggested
that such contaminating organisms could be removed from
the samples by filtraticn. However Dufty (1967) reported
that filtration technique reduce the numbers of C. fetus
in thc sample.

To overcome these two difficultles,. Clark ans Dufty,
(1978) reported the use of an enrichment medium which will
sclectively increase the numbers of C. fetus prior to
culture on selective media.

Various selective mcdig have bcen mnserd for the
isolation of campylobactere These contain various base

media and antibiotics, among which arc the followingss:

(a) Nutrient agar was used in selective media by (Laing
(14960) ; Dufty and McEntee (1969) and Winter et al.

1965, 1967).

(b) Blood agar base was used in selcctive media by

Skirrow (1977); and Butzler and? Skirrow (1979).

(¢) Thioglycollate agar base was used in Butzler's medium
(Lauwer's et al., 1978); and in Butzler and Skirrow

(1979) medium,

Blaser's medium (Blaser et al., 1978) contains
brucella medium as base medium, Veal infusion broth

(Difec) is used in Lander and Gills selective and
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enrichment medlum (Lander and Gills, 1980). while

in Preston medium (Bolton and Robertson, 1982); |
nutrient broth No., 2 {Oxoid solidified with 2 per cent
New Zealand agar or Columbia agar hasce (Oxoid) is used.
Bolton and Coates (1983) medium, used nutrient broth
No. 2 {Oxoid) solidified with 2% New Zealand agar. This
selective medium when supplemented with ferrous |
bisulphite will give the highest recovery rate of
campylobacters from samples compared to other media.
The blood contcent of these media va;ied from 5 to 15 :.
'éer cent., .

Bolton et al., (1983) reported the development of a
blood free medium for the isolation of L. fatus. The
medium contained nutrient broth No. 2 (Oxoid) at 25 g/litrey
New Zealand agar at 12 g/litre; bactericlogical charconal
(Oxoid) at 4 g/litre; Casein hydrolysates (Oxoid) at
3 g/litre; Ferrous sulphate (BDH) at 0,25 g/litre and
sodium pyruvate (BDH) at 0.25 g/litre. R |

These Ingredients were autoclaved ot 121°C for 15
minutes, allowed to cool and thn sclective agents added
at final cencentrations of: vancomycin 0 ng/mil,
polymyxin 150 iu/ml, nalidixic acid 60 uvg/ml and
actidieone 100 ug/ml. He tested this medium with pure

culture of C. fetus Subsp. fetus (12 strains); C. fetus

Subsp. venerealis (9 strains}); C. fetus Subsp. intermedius

=t

(3 strains). They all grew from low inocula on the
selective media when incubated under micrecaerophilic

oy
2
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atmosphere at 37°C for 72 hours. The media did not
allow the growth of €. jcjuni or C. goli. It supported
the growth of C, lardis (NARTC) strains. Bolton et al.,
(1983) also reported that this medium was suitable for
the isolation of C. fetus strains from heavily

contaminatéd sources, . o
: ) !

2.6.2 Oxygen requirement

w;x
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Campylobacters require miéroaerophilic conditiéng
for growth and optimum oxygen concentration of 6% and
carbondioxide concentration of 10% (Kiggens and
Plastridge, 1958). The aerotolerance of C. fctus
could be increased by the addition of ferrous sulphate,
gsodium bisulphite, sodium pyruvate and haematin (Bowdre
et al., 1974). The aerotolerance of a strain of
campylobacter was reported to be greatly increase by
dihydroxyphenyl ferric binding comﬁounds such as
norephinephrine or high concentration iron salts (ferric
or ferrous) added to Brucella agar medium (Bowdre gt al.,
1976), N _ __f |
Bolton apd Coates (1983) stated two aspects of

acrotolerance viz:

(a) the ability of supplements to sustadn the viability
of campylobacters sceded onto culture plates left on

the Lerch for up to 6 hours, before microaerophilic

incubatioen; f
A |
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T o .
(b) the ability of the supplements to facilitate the
growth of campylobacters at increasing oxygen

i

tension (6, 10 and 17 per cent oxygen). &, &

A combination of 0.4% charcoal, 0.025% ferrous sulphate

and 0.025% scodium pyruvate was found to be as effective

Colonies are non-hemolytic ancd vary in appearance from

as blood in bcth tests. R

L

: ar
[
YL

2.643 Cultural characteristics

small round convex to medium mucold almost transparent
colonles wh;ch resemhle droplets of water sprayed on the
medium, in fhe cé;e of g..ggggg; For C. jejuni and
C. coli, the colonles are non-hemolytic often resemble
droplets of water sprayed on the plate and have the tendeno);
to coalesce and grow along the line »~f streak (Smibert,
1978)., YRelated campylobacters" colonies are typically
flat, glossy and effuse with a tendency to spread along
the direction of streak to confluent growth (Butzler and
Skirrow, 1979). When well apread out the latter resemblce
droplets of fluid that have been splattered on the agar.
Smibert (1965) descrihed two types of colonies on
primary isolation. One is low flat, grew, finely,

granular with an irreqular edge., The lattor spreards alonyg

the direction of streak and tends to coalesce. The other



is round 1 to 2 um in diameter, ralsed, convex,

entirely smooth and glistering. It has a translucent

edge with a darker, dirty, brownish slightly opague centre.
With continued incubation, the growth thickens and most

strains develop a metallic sheen not unlike that seen

on cultures of Pseudomonas aeruginosa (Skirrow and

Ben jamin, 1980). _
Laing {1970} - morphologically characterized

campylobacter colonies into four as follows:

1. Small, delicate, circular antt opaque colonies.

2. Mixture of small and large colonies which may
coalesce to produce a large mucoid mass that may

also be elongated aleong the line of inoculaticn.

3. Colonies that may produce a frosted appearance over

the surface of the medium.
4. Shiny, pale-grey cclonles or pale-~grey muccld mass.

e,

2,604 Biochemical characteristics _¥?

Campvlobacter fetus is neither an oxidizer nor a

fermen=ter in oxidation fermentation:mediumo It is
catalase and oxidase positive., 1t does not utilize
carbohydrates as source of energy. The organism reduces
”nitrate to nitrites and can not hydrolyse gelatin, urea
and casein, It is indole negative and does not produce

hydrogen sulphide on triple sugar iron slant. There is
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cnly an alkaline reaction. Hydrogen sulphide is however
produced in a medium containing cysteine with lead
acetate impregnated strip as a method of detection

(Smibert, 1978), Campylobacter fetus grow in semi-

solid medium containing 0.12 to 0.2 per cent agar when
incubated under aerobic conditicn. Growth in semi-solid
medium occurs only within the first few millilitres below
the surface of the medium. C. fetus and C. jejuni can

be differentiated based on their ability to grow at 25°%
and 45°C. C. jejuni will grow at 43°C while C. fetus

will not, however C. fetus will grow at 25% but C. jejuni
will not., Sensitivity to nalidixic acid is also used to
differentiate C, fetus from C. jejuni; C. fctus shows

no zone of inhibition around the disc while C. jejuni

does. Tolerance to 0.5 per cent and 1 per cent glycine
are also used to differentiate campylobacter species
(Florent 1960; Bryner et al., 1962; Buxton and Frazer, 1977).
Harvey (1980) used hippurate hydrolysis test to distinguish
between campylobacter species and subspecies. None of the
16 strains of C. fetus Subsp. fetus;five strains of C.
fecalis and one strain of C. gputorum tested hydrolysed
hippurate. However, 18 out of 20 strains of C. fetus

Subsp. jejuni hydrolyse hippurate. C. coli and C. jejuni

have also been divided into four biotypes according to

their sensitivity to nalidixic acid, hippurate hydrolysis

and st production in iron containing medium (Skirrow
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and éenjamin, 1980). Those campylobacters which are
sensitive to nalidixic acid but fail to hydrolyse hippurate
are classified as C. ¢oli.

Analysis of fatty acid contents by gas liquid
chromatography have been used to differentiate between
subspecies of campylobacter, Blaser ¢t al., (1980)
showed that strains of C., fectus Subsp. jejuni contain
C-19~cyclopropanc which was not present in strains of
other spccies of C. fetus. The C=19-cyclopropane
wag identified as lacto-bacillic acid (Cis-=1-12 methylenc
acto-adecanoic acid). Krausse and Ullmann (1985) examined
19 to 56 human strains of C. jejuni; C. coli; C. laridis;

C. fetus sSubsp. fetus; C, fetus Subsp. venerealis and

C. fecalis; C. sputorum spp. sputorum; mucosalis and

bubulus were examined for the production cof volatile and

non=volatile short chain fatty acids using high performance

liquid chromatography. Five blotypes of C. fetus werc

characterized by th: latter methods The most common biotypc

produced succinic acid, acetic acid and butyric acid,
Differences also existed in the production of pyruvic,

malonic, formic and isobutyric acids. C. jejuni could

rapidly and clearly be differentiated from C. coli,

C. fetus and the catalase ncgative Campylobacter species.

No qualitative differences werc found between the subspecics

of C. fetus; C. sputorum Subsp. sputorume. C. sputorum

Subsp. mucosalis and C. fecalis were characterized by the

présence of fumaric and malonic acid respectively.
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Curtis (1983) reported that C. coli, C. jejuni

C. fetus Subsp. fetus, C. fetus Subsp. venerealis,

C. sputorum Subsp. bubulus and C. Sputorum Subsp.
mucosalis produce eight principal fatty acids with some
producing additional acids. Veron and Chate.ain (1973)
used sensitivity to 1 mg triphenyltetrazolium chloride
(TTC) per millilitre to differentiate Campylobacters.
The latter found that non of the 18 strains of C. fetus

Subsp. intestinalis grew on blood agar plates containing

1 mg of TTC per ml in contrast to 9 strains of C. coli
and one strain of C. jejuni which grew on the medium,
Butzler and Skirrow (1979) recommended decreasing
the concentration of TTC from 1 mg/ml tc C0 Jy,wi J.u
this test and measured by strip diffusion mecthod.
Skirrow and Benjamin (1980) confirmed the usefulness of

this test for diffcrentiating strains within C. jejuni

and C. coli.

2.7 Biotyping of C. fctus

Berg et al., (1971) used the sensitie hydrogen
sulphide and glycine tolerance tests to s parate V. fetus

into three biochemical groups.
Type 1 Glycine negative and hydrogen sulphide negative

Type 2 Subtype 1 glycine negative and hydrogen sulphide
positive

Type 3 Glycine positive and hydrogen sulphide positive,
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Also by aggiﬁtinating.héat stable antiéené

(0 antigens) with antisera produced against whole ccll
antigens, Berg gt a2l., (1971) revealed three ('O
serotypes) namely A, B, C for V. fetus. By.se;otyping
53 V. fetus isolates with 7 specific antisera, Berg gt nl.
(1971} revealed that some antisera have antibodles for
specific heat labile antigens. Thesc they gave arabic
numbers 1, 2, 3, 4, 5 and 6. ... Lo
When the results of biochemical types (st and
glycine), heat labile antigens; heat stable antigens
('0' antigens) and wholc cell scerotypes were compared,
Berg gt al., (1971) werc able to divide V. fetus inte

five greoups via: | .o - y L g

{a) Group t. Consisted of serotype A isolates that were
glycine negative and hydrogen sulphide negative,
they named it as Group A-1 (serotype A biotype 1)

and identified as V. fetus Subsp. yenerealis, the

only recognised cause of Vibrionic infertility in
cattles The latter cannot survive in tho intestinal
environment and have never been isolated from
naturally infected sheep. This group also qgrows
more slowly, is more difficult to grow, produces
smaller colonieé analgEnerally has fewer heat=labile

antigens than A-subtype 1.

e
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(b) Group 2. Consisted of serotype A that werc
glycine negative but produced HES' These werc
named A-sub 1 (Serotypc A biotype 1) and

indentified as V. fetus var, venercalis. The

latter seem to occur less frequently than A-=1, and is
also recognized as a causc of vibrionic infertility
in cattle and does not survive in the intestinal

environment.

(¢) Group 3. Consisted of isolates that were glycine
positive and st positive., Thesec were named Group
A-2 (serotype A-biotype 2) and identified as V. fetus

var. intestinalis. It can survive in the intestinal

environment and can causc abortion in sheep. The
latter occasionally causes abortion in cattle but

most of these isolates originated from sheep.

(d) Group 4. Consisted of serotype - B isolates which
were glycine positive and st positive. These werc
named Group B (serotype B) and identified as V. fctus

var. intestinalis capable of surviving in an

intestinal environment. All V, fetus var. intestinalis

—

isolates that have been reported earlier (Florent,
1963; Park et al., 1962) capable of venereal
transfer and survive in genital tract of cattle werc
serotype B, Some were iscolated from bulls in herds

with infertility problems.
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Group S.WIéonéisted of serétfpe C isolates

which werc HZS pesitive and glycine variable,
These were named group C (serotype Cl. These
serotype C isolates are readily differentiated

by whole cell serotyping system (Serotyp 1) and
have been recognised as a distinct group since
1983 (Marsh and Firechammer, 1953). In addition
to having specific '0' antigen and heat labile
antigens they constitute a specific tempernture
tolerance group. They have been found to be the
only V. fetus isolates that will grow at 45°C. |
They also have morpholoqic differences {(Coccoid
formg) and different growth requirements from other
V. fetus (Ogg, 19623 Tritz and Ogg, 1967). Many
serotype~C isolates become non-viable after 1 week
storage in a semi=solid medium at ambient room
temperature. Whilst other isclates remain viable
longer than 3 weeks. They are also thae only lsolates
having delayed catalase reaction. The latter have
becn reported as the most frequent couse of
vibriosis in sheep in Western United States.
Serotype-C have never been 1solated from bovine
genital tract.and are most often isolateg from
ovine foetuses and often from the gall bladder

of adult sheep and cattle.
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The whole cell serotyping system divides V. fetus
inte four groups, but fails to differentiate between
glycine negative secrotype-=A tsolates that rroduce HZS
and those that did not (Firchammer et 2l., 1961).

The occurrence of multiple antigens on individual
isolates in all the serotypes except serotype C, makes a
clecar differentiation by this method impossible,

Similarly, the occurrence of multiple heat-lablle
antligens on individual isolates makes clear differentiation
on the basis of specific heat-labile antigens difficult.

Berg et al., (1971) also reported that classifying
C. fetus into two varieties was lnadequate because it
reflected neither the similarities nor the differences
between the five distinct group of V. fotus because it
divides serotype~A isolates into two vqrieties but fails
to differentiates the glycine bbsiti&e“isolates {Group
A=2 and B) which arc serologically and apparently
immunologically distinct, o |

Furthermore, scerotype~B 1solates regarded as

V. fetus var intestinalis, survive in cither an intestinal

or venereal environment and have heat-lablle antigens

2, 6 and 7 in common with isolate V., fotus var venerealis.

In addition bacterial phages can be cross—propégated
between isclates of the two varieties,

The finding of a glycine negative group of V. fctus
that produces H,S and transmitted by venereal routes
(A-biosubtype 1) prevent the differentiation of the two

varietles on the bases of st test,
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Mike Ansfield (1985) (Personal Communication -
see Appendix used the following criteria for the
biotyping of campylobacters. Viz; catalase, relative
size, swarming on moist media, rapid cocal formation,
H,3 production from (FBP broth, TSI and cystein
containing medium with lead acetate strgp as an indicator),
hippurate hydrolysis, growth at 25°C and 43°C, nalidixic
acid sensitivity (30 ug disc), cephalothin sensitivity
(30 ug disc) and 1% glycine tolerance. Based on these
criteria, he divided campylobacters into the following
species: C, fetus Subsp venerealis, C., fctus Subsp. fetus,

Ces jejuni biotype 1, C. jejuni biotype 2, C. coli, NARTC and

Ca. fecalis.
2.8 Distribution of CampyleRagter fetus in nature

Campylobacter fetus Subspecies are world wide in

—— e — -

distribution and have becen associated with disease in animals.

The most important of these is C. fotus Subsp, fetus

(formerly V. fetus Subsp. venerealis which has been
shown to cause infertility and abortion in cattle
(Buxton and Frazer, 1977). The natural habitat of the
organism ig the genital tract of cattle.

Venereal campylobacteriosis is perpetrated principally
by chronically infected bulls, Philpott (1968) which also
are the principal carrjers of the disease (Clark and
Dufty, 19%8). There ig no clinical manifestation of
the disease in the bull. In cows however, the disease

manifests in the form of infertility and abortion.
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Diagnosis of the disease in herd is however
confirmed by the isolation of C. fetus from the
preputial washings of the herd's bull (Shepler ekt ala,
19633 Mellick et al., 1965; Winter et al., 1967 and
Dufty, 1967). |  ; - f _ |

Baez-Kohn (i984) reportéd thaflffom.ekaﬁihatioﬁ of
2,910 specimens of preputial swabs, vaginal discharges
placental fluids and stomach contents of abortcd foetuses,
C. fetus was isolated from 71 g¢ 151 herds (A7). Gorcia
et al., (1983) using a transport enrichment medium
examined in the preputial washings of 105 bulls at an
Artificial Insemination (A,I) Unit, by culture and
lmmunoflucrescence, reported 16% of the bulls to be
possitive or C. fetus. Finlay et al., (1983) isclated no
campylobacter from 90 preputlal samples collected frem

20 bulls in two Ontaria A.T. Units. However, ha insolatod

one C. fetus Subsp. venerealis from the fornix area of

the distal genitalia collected at a slaughter housc,
Krippner et al., (1985) reported the frequent

isolation of C. fetus Subsp. intestinalis in tho preputial

swabs e&f young bulls,
The latter also reported that in different vears
the proportion of bulls aged 9-18 months that harbour

C. fetus Subsp. intestinalis in the prepuce ranged from

2.3-21%. He made onec isolation of C., fetus Subsp fotus
from the prepuce. He reported that the isolated C. fotus

Subsp. intestinalis did not hecome establishaod in the

female genital tract and did not cause abortion when

inoculated into the cervix of pregnant heifors,
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About 66-75% (Roberts, 1958), 40% (Leaver

and Hart, 1960) and 60% (Swanc Poel ¢t al., 1975)
infertility problcms have been reported as due =c
campylobacter insis. abortion incid_ncos also vary,
Plastridge ct al., (1947) estimated the inciilence
of abortion in cattle to vary from 4% to 20%.
Incidence rates cf between 2% to 10% in susceptible
herds have been reported by Lawson (1959)3 Hoerle' n
(1968); Dennis (1969); Kirkbride et al., (1973):
Radoslavov and Puskarov (1985) ~nd Bajmocy et ~1 .,
(1985).

Reports on the time ~f abortion in bovine
Icampylobactcriosis vary. Plastridge et al., (1942)
reported abortion to occur during, the 5th, 6th znd
7¢h month of gestation., Rikard-Bell (1954) renor ted
between 3 tc 6 months; Dennis (1969) and Robert: .1971)
both reported abortion to occur between the 4th #ad 7Eh
month of gestation, while Hubbert et al., (19730
Watson and Laing (1970) and Buxton and Frazcr (1.77)

reported abortion to occur at any stage of pregnincy.
2.9 Sensitivity of Campylobactcer fctus to antiliotics

The range of therapcutic agents suitable foir the
trecatment of Campylobacter infections is limited by
the frequent occurrence of resistance to the morc raendily

available antibiotics (Butzler gt al., 1974; Vantof
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et al., 1978; Karmalil et al., 1981; Vanhoof gt al.,
1982 and Michel et al., 1983), Currently, the
antibiotic generally recommended for therapy of
infections caused by thermophilic campylobacter
species is erythromycin (Butzler and Skirrow, 1973;
Ricketts and Hope, 1984). Shutte (1969) has also
recommended erythramycin for local trentment of C.

fetus Subspe. vencrealis infection in cattle; although

a combinaticn of streptomycin and penicillin is more
widely used. Erythromycin is not active against all
campylobacter isolates (Brunton et al., 19783 Karmali
et al., 1981 and Secker, 1983). Streptomycin treatment
of semen from V. fetus carrier bulls prevents vibriosis
from being transmitted via A.I., (Orthey and Gilman,
19543 Adler, 1966; McEntce et al., 1954 and 1559).
Morgan ct al., (1959) however, showed that streptomycin
treatment of semen extended with egg yolk was in-
effective in controlling the infection by A.I. But in
milk it was effective. Albertsen (1957) showed that
the marked effectiveness of streptomycin against

V. fetus, B. abortus and Corrynebacterium pyogenes

was greatly diminished by egg yolk. Corbel ct al.,
(1984) tried the activity of amoxycillin, apramycin
sulphate, chloramphenicol, erythromycin, flavomycin,
furaznlidone, gentamycine, lincomycin, oxytetracycline,
spectomycin dihydrochloride, streptomycin sulphate and

tvlosin tartrate aagainst 60 strains of C. coli: 40
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strains of C. fotus Subsp. yenerealis, 59 strains of

Ce Jejuni biotype 1 and 10 strains of €. }ejunl blotype 2.

Amoxyelllin was used as auqmentin(R) - a clrvdlanate
potentiated amoxycillin (Beocham Productls CGuly

augnontin®) inhibited growth of all campylobacter

strains at therapeutically attainable concentrations.
T
The minimum Inhibitory concentration of auqmentin(l) i

for 90% of the strains was 4 ug/ml for C. fetus SUDS[e

fetus, C. fetus Subsp,., vencrealis and C. jejuni biotype 1

and 2. For C. ¢oli the minimum inhibitory concentration

for 90% of strains was 6 ug/ml. All the strains tested
were inhibited at 8 ug/ml, |

| . In contrast when a non-potentiated amoxycillia was

used, the minimum concentratinns was 20 ug/ml or ¢reater

for 30% of C. fetus Subsne. fetus 43% of C. fotus Subspa

venerealtis, 88% of Co. coli, 55% of C. Jjojuni biokyne

1 and 70% of C. jejuni biotype 2 strains, Tho hichest
minimum inhibltory concentraticn of amoxycillin wies 400
iu/ml for most resistant strains. Corbel et al., 19845
were unable to attribute the greater inhibitory action
of augmentin'R) than amoxycillin to cither the peten—
tiation of the activity of amoxycillin by the clavulnnic

acid component or to an antibacterial action exerted by

the clavulanic acid.
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2.10  Experimental infections of C., fctus in heifers

Clark ct al., (1962) test-mated 37 virgin heifers
with bulls carrying CJ fetus Subsp. venerealis and also
challenged them with the organism intra-cervically or
intra-uterinely after the first service. All heifcers
returning to service were not artificially challenged
again, but allowed natural service with thec infected
bull. During thc trial which lasted 4 to 7 months, all
37 heifers became infected. However, only 32 (86%)
became pregnant with an average number of 3 services
per conception and an average time of 55 days from
first service to conception. Only 5 (14%) heifers
conceived at first scrvice.

In a similar expcriment by Newsam (1960); 106
cows were bred once to a bull infected with C. fetus
Subsp. venerealis, Among the heifers that developed
campylobacteriosis at first service, only 21 per cent
conceived at this first service whereas amonqg the
heifers that escaped infection, the conception rate was
67 per cent at girst service, The heifers which escaped
the infection were among the last animals served, which
meant that coneinous and active use of infected bulls
reduced their infection potential. However, the bulls
did not became entirely free from the infection
because thc heifers served on the last day also became

infected.
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Newsam (1960) reported that many cows escaped
infection at first exposure, but they became infected on
on re=exposurce The interval from scrvice to the first
recovery of the pathogen varied from 1 t~ 115 dayse.

Clark et al., (1969) reported that the isolation
rates of C. fetus beforc and after conception were
significantly different. They reported 60 and 28
per cent respectively of isolation rates before and after
conception. The mean isolation rate was 40 per cent
during the first twn weeks after conception, thercafter
it declined to 24 per cent until 12 weeks after conception
when it further declined to 15 per cent. This decline in
isnlation rate before and after concention was attr{butcd

to the development of immunity by the heifers,
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CHAPTER 3

PREVALENCE OF BOVINE CAMPYLOBACTERIOSIS IN
INDIGENOUS CATTLr OF KADUNA, KANO AND BORNO
STATES IN NORTHERN NIGERTIA



.,

INTRODUCTION

Reports on prevalence of abortions and
infortility from info.ctious ajgents and othaer causes in
Nigerian ceattle nre scanty.

Campylobacter fotus Subspecics have been ineriminatod

as a cause of epizonotic abortions in cattls and sheep
(McFadyean and Stockman, 1%09). Thoe most important
subseciecs which cause infortility ani/or aboreion in

the bovinc arec C. fetus Subsp. vencrcalis and C. fetus

Subspe fotus.

Infcecetion in cattle is vencreal and transmission
is by bulls., The site of infeection in the bulls is the
cpithelium of the prepuc: and such bulls show no clinienl
signs of the disease but may remain chronically infected
as carriers, The diseasc is perpetrated by such infected
bulls (Philpott 19683 Clark an< Dufty, 1978).

In the cow infection with the disczse result in
either an acutc or chronic inflammati~-n of the utcrus
depending on tEhe immune st-tus »f the cow. The
inflammatory changes in the utorus leads t- tho: subscquent
death of thoe fertilized ~yum, followed by either expulsion
or resorption of the embryo in the carly stages of
development probably within 3 to 4 waeks of fertilization
(Buxton and Prazer, 1977). Devclopment of the embryo

may proceed to later stages of pregnancy before the



inflammatory reactions of thce uterus and placonta sct
in, 1lcading to tho death and ~bortion of the foutuse.
In the enw the diseasc is thorefore eharacterizod by
elther infertility and/or abortion. However, it is
self-limiting in the cow duc to the decvelopment of
immunity from a provious inf.ction (Plastridge and
William 1943; Rikard-Bell, 17543 Frank ct al., 1964).
It is 2alse reported that the cow has some natural
resistance to the discase (Webster and Thorp, 1950),

The diagnosis of tho discasce in 2 hoerd is confirmo!
by the examination of the preputial washings of infected
bulls for the isolation of C. fetus Subspe. fetus and

C. fcetus Subsp. venerealis (Shepler et al., 15633 Mellick

et 2l,, 1965 and Winter ct 21.,, 1967; ~nd Dufty, 1967)

- ——

and also by the isnlation of C. fetus from the vaginal

mucus samples of infocted cows, Thare is a2 dearth
of information on the occurrence of th. disease in
Nigerian livestoek, The following invastigation was

therefore conducted £ detormine the prevalence ~f

C. fcotus Subsp, fetus and Subs;. venercenalis in

indigonous cattle of Kaduna, Kanc and Borno Statoesa
MATERIALS AND METHODS

3.2,1 Study area and animals

A total of 689 cattl.: consisting of 585 brceading
bulls and 104 breceding cows were sampled from Kaduna,

Kano and Berno Statess
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The cnttle sam;:lcd were frm Livestock Improvement
and Brecding Centres (LIBC), Governmont and Private
ranches, Institutional farms, nomadic Fulani herds
and Private herds. Animals were alsc sampled from the

Zango and Sabo Gari Zaria abattecirs in Kaduna State.

3.,2.2 Sample collection

The bulb and pipette (Barlett ¢t al., 1947) was used
for collecting preputial samples from bulls., The
apparatus consisted of a glass~rod 45cm long and 0,.8cm
internal diamcter. Onc end of the glass-—rod was
bevelled and the other note. The unbevelled end was
attached to the bulb, and the free bevelled end was
introduced into the preputial cavitye

For cervical/anterior vaginal mucus sampling in the
cow, the syringe and pipette methnd (Phatak et al.,

1980) was used. This consisted of an insemination
pipette 44cm long and 0.5¢m internal diameter, one end
of the pipette was attached to an adaptor which is alse
attached tc a 10 ml syringe.

All breeding bulls in herds visited were sampled,
whereas ~only c.ws with history of abortion, infertility
or with pathologic findings such as vaginitis, cervicitis
or pyometra on rectal palpation were samnled. Each
animals wag sampled once a woeek at weekly interval

for three weeks in cases of Kaduna and Kano States;
whereas cattle from Borno Stnte were sampled thrice at

monthly interval,
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In sampling the bulls, 10 ml§ of pre-measured
sterile phosphate buffered salinc (PBS , pH7.2)
was aspirated into the swpling pipette by means of
a- bulb attached to the unbevelled cend of the pinetteo.
Thz free bevellod end of the pipette was introduced
deep inte the preputial cavity and the mucous membranc
of the preputial cavity and fornix aren whs gently
scrappad by 2 backward and forward movement of the
pipette as described hy Tedesco et al., (1977). The
fluid and smegma from the prepuce was then aspirated
into the pipette and withdrawn. The presutial smeqgma
obtained wnhs disgpensed into 1labelled test tubes in
racks in an lcer-cnoled coleman box.

In sampling the cow, 10 mls of PBS was aspirated
by means a syringeand adaptor int. thoe pipcettes The
free end cof tha pipette was thoen introduced intr the
vagina as frr as the cervix or anterior vagina. This
areca wnas then flushed with PBS and scrapped by gentle
forwnrd ant backward movement ~f the nipoctte . The
dislodqged cerviecal or v~iinal mucus was then asnirated
back intc the pipette -nd withdrownm from the cervix
ancd vacina,

Tha collected cervical or vainn)l mucus was dispensod
into 1abelled test tubes in racks in an ice-cooled

coleman box. A separ~rte sampling apparatus was usaerd

for ecach cow and bull,
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Samples coallected in Pbhs from loeations where
culturing oan selective media was possikle within 2
tc 8 hours of anllection were transported in the Pbs in
an icc=conlod coleman box o the labhoraterye. Samples
collectod in Phs from places where culturing was not
possible within 8 hours of ecnllection werc innoculated
immadintely after collection on o campylobacter
enriciment and transport medium (TEM) describad by
Clark and Dufty (1978) but without S5-~fluorouracil
(Appundix 2); and transported to the laboratory for
incubatinn at 37°%. AlthHough 5=flunrouracil was not

added, Campylobacter fetus inoculated into the medium

survived for over 7 days at room temperature.

3.243 Culturing

The samples enllected in Pbs were centrifugad on o
bench contrifuge at 2000 rpm for S minutes. The
supernatant waz then as»irated by means of 2 sterile
Pastour pipette. Two drops of it were streaked in
Butzler's selective medium® prep-red by acdding 20gm
of Oxoid bDlond agar No. 2 to 500 mls »f distilled watcr
and just b“wr-uaoht to bniling over a hunsen burner, thun
autocloved at 121% at 15 Ib/sq in prussure for 15

minutes.

*Butzler sclectiv: medium (BR 85 Oxnid Ltd Basingstoka
Hampshire, Enqgland).
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The autoclaved medium wns nplaced in water
bath, the temperature of th. wat.r bhath hal earlier
becen adjusted to between 50 - 55°C. The temneraturc
of the medium was allowed to equilibrate with that of
the water »ath, At this temporature (50-557C) the
selective antibiotic supplement (SR 85 Oxoil)was added
to tho medium after reconstituting it with 3.0 mls
of 50/50 v/v cthanol/water asceptically.

The jrowth supplement (FBP supploment SR 841
Oxnid)®** was also rcconstituted with 2.0 mls of storile
distillcd watcer and added ascentically to the 500 mls
medium at the same temperaturce. Th. temperature »of the
water=b-th with thc medium was then adjusted t. 37°C
and then 7.0 lysed horsc blood added ascentically to
the me:dium,

Th~ medium was thon poured into sterile Petri=
dishes ond allowed to scttle, The platoes were store!l in
the fridje at 49C until use. E°ch time the plates were
to be used, thuy were first dried in thce incubator
before inhculatinn of samplcs.

The samples In the transhort and enrichment mediuvm
(TEM) were incubated for threc <ays, aftcer which the
supernntant that formed on top of the TEM was aspirated
by means of sterile Pasteur pipettce and two drors of it
inoculntad and gtreaked on the sclective media,

The innculated rlates were incubated under

microaerophilic conditions in an anaercbic jar without

s*Ferrous Bisulphite Supplement (FBP) SR 81 Oxoid Limited
Basingstoke, Hampshire, Endlang.
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catalyst, but with nas gencrating kits (Oxoid code
BR 52, No B 38, Oxoid) at 317°C, Plates were read

after 72 hours incub~tion,

3.2 Identification and biotyming of isolates

The identificationn of th: camnylobacter isolates
was based »nn cultural, mor holo ical and hicchemical
criteria, Non=hemolytic enlenics that werc small,
round, convex mucoid and almost transparcent, resembling
droplats of water sprayed on the medium were picked as
suspectced C. fotus cnloniess Non=hemolytic colonics
that have tho tenduncy to coalesce and grow along tho
line of strenk were also suspoected, Such colnnias wors:
subjected to biochemical tects in the following order.
Ox$idase and catalase tust. The Oxilase and catalasae
positive colonics were Gram-stained an! the morphology
examined. Gram-ncgative curved or spiral shapes rods,
were further examined for motility using the wet
preparation, Organisms, that spun on axis with rapid
darting and nscillatory movement wer: further tested

for the followingss

a) Nitrate reduction

b) Indole production

¢) Hi-puratc hydrolysis

d) Nalidixic acid scnsitivity usin: 30 ug disc

e) Fermentationn of carbohydrates using oxidation
fermentation (OF) medium



46.

f) 3.5 per cent sodium chloride tolerance test
3) 1,0 per cent glycinc tolerance test
h)  Growth at 25°C and 43°C
i) Growth on blood agar plates incubated at 37°C
acrobically.
Based on the above tests the confirmed

Campylobacter fcetus isclates werc typed into C. fetus

Subsp, venercalis and C, fetus Subsp foetus.

3.3 RESULTS

Tablc 3.1 gives dutéils of the prevalence of
C. fctus isolated from bulls and cows in difforent
locations, Out of thc 689 animals, 20(2.9 per cent)
wer: positive for C. fetus, Aborted foctuscs were 100
per cent positive for the organism; cows were 4.,8% per
cent positive and bulls ornly 2,56 per cont. Nonc of
the bulls from Kano Statc was positive whilst bulls
from Borno and Kaduna Statces werc 6,0 per cent and
2.4 per cent positive respectivelys The very few cows
sampled from Borno State were negative fer the
organism but cows from Kano and Kaduna States were 7.6
per cent and 5.0 per cent positive respectively.

Table 2.2 shows th.: different Subspoecies of
C. fetus isolated from sampled animals,

—

C. fetus Subsp. venercalis almost doubled (1.3%).

— . —

L. fetus Subsp. fetus (1,0%) in frequeney of isolation,
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L. fotus Subspe. venercalis was moro common in theo
bulls than C. fotus Subs;e fctus., The reversc was
the case in the cows. C. fetus wos also isclated

from the aborted footuses.

3.4 DISCUSSION

The low praovalencs of 2,9 per cent of campylobachie
riosis recordced in this study agreed with the results
of Finlay et al., (1985) who had a prevalence of 0.50
per cent in 290 bulls, The result i1s however lower than
that of Roslanowskl and Wygsyzanowski (1983) who reported -
prevalence of hetween 4,3 t03147 per cent.  The
Aifference might be duc te a numbor of factors such as
the brecd and type of animals samplods Thoe study howev.r
confirms Nuru's (1974) anl Akpokodje's (1.84) reports
of thu prescnce of campylobacterionsis in Nigaria.

Despite this apparent low srovalencoe of iseolation
of Campylobacter, the infertility probloems in hords
can be grossly hih cspeocially among cowse For example,
long ealvint intcervals, ancstrus, purulent vaginal
discharges an¢d generally low prognancy rates (comparcd
to the normal 60%) were common feature of herds in which
ceven a sinal = bull was diagnosed positive.

The finding of higher prevalence of the orjanism
among cows than bulls is due to the fact that fower
cows than bulls were samples and wera from herds with

problems of infertility and abortions. Four of the



five isolates from cows wer: from a hord with
infortility problem (36,04%), irreqular returns
(12.8%) =nd ahortions (2.3%). The vasectomized bull

in th. herd was also positive for Z. fotus.

Tha fact that hicher numbor of Bulls than cows wore
sampled is Jue to the fact tho discnse is more prevalent
in “ulls than cows, becruse bulls are chronically
infected (Philpott 196835 Clark and Dufty, 1078) whilst
infected cows shed=off the infaction after sometinc
(Adler, 1957; Poterseon and Newsam, 19645 and Vandoplassche
et al,, 1963). The praosent study confirmed the
chronicity of tho infection in bulls than in cows,
becaus: in most herds isclation was made only from the
bulls and nonc from the cows despite previous historics
of ab~rtions and irregular returns.

Lack: of thoe organism in bulls from lanc State in
this study is unrealistic since only 5 bulls from that
S5tate were sampled and in the 1light of the fact that
7.6 per cont of the cows samnled had the infection.

Since cows contact the Infuction only venereally
(Philpott, 1568; Buxton and Frazer, 1977), it mcant
that th: bull from the herd from which C. fotus was
isclatcd was alsoc infoected,

The prescnce of infoction in Borno bulls and 1lack
of it in the cows suggest that the few cows samploed mioht
hav: ghed-off the infoction since the infoection is
self-limiting in thoe cow (Frank et al., 1964). It

also dapcnded on th stage of the estrous cycle of th



cow when the samples wore collected; thore #are
highur chances of isalating the organism during
; pro-estrygs and ostrus, than othoer sta@es of the
estrous cycle (Lawson an?! Mackinnon, 1252).

The prasience of the araanism in beoth bulls and cows
in Kaduna Stat. represents the rearl situntion since
morc hulls and cows were samplod in this ZJtate, It
sugiests that infection by the organism occurs in both
bulls and cows in this nart of Nigeria,

Thc 100 per cont prevalence »f tho organism in
ahorted foctuses obtainad in this study is not reliable
since only twe ahorted foctuses sampled, and from a
“"problem hoerd"y The presence of the organism in hoth
the aborted foetuscs and their dams however is 2 clear
indication of calf losses due to the infoction in Nijerin,

The result of this study indicate that the ratio of C.

fetus Subspa. venerealis to C. fctus Subsp. fotus

-

amonost infocted eattle in the threo States examingd

is very high (2:1), C. fotus Subsp. vemerealis is
thus the main cause of chympylobactericsis in indigencus

cattle of Northern Nigeria.
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Table 3,2 Lifferent subsrecies of Campylcobhacter fetus isolated

als sampl

; CO4S (n=104)
No. ¢

o N
isolatecs® e

Abortions(n=2)
e __!J.m o ﬁ.ﬂmﬁw fer o
isolates B

lates Tctal isolates Percentage
C. fctus
heam N
D 3 0+5 4
T

Nl
: SEEMS
Subs)

i 1.0
: 12 2,1 1 9.96 - 13 1.5
venerealis :

— .

*Isclated

20

both from the aborted foetuses and the

dams



CHAPTER 4

INFECTION, CONCEPTICN, ESTROUS CYCLE FATTERN

AND PROGESTERONE PROFILES OF ZEBU HEIFERS SERVED
BY A BULL EXPERIMENTALLY INFECTED WITH C. FETUS
SuBsp., FETUS,
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INTRCDUCTION

Campylobacteriosis 1is venereally transmitted by
chronically infected bulls or by semen improperly
treated with antibiotics., Infected bulls show no
clinical signs, the organism lives symbiotically in
the penis and the preputial fold (Furie, 1982),

The bovine has natural resistance to the disease
and some cows though served by an infected bull may
escape the infection even though encrmous numbers of
the organism might have been deposited in their
reproductive tract (Clark, 1971). Infected cows
return to service with inter-service intervals prolonged
from 28 to 35 days or even more (Clark, 1971; Roberts,
1958),

In an outbreak, a high proportion of cows return
to service with only 25 to 40 per cent being pregnant
after two services, the average time from first service
to establishment of pregnancy often exceeding 60 days
(Clark, 1971), Roberts (1958) reported that herds affected
with campylobacteriosis return to estrus at regular
intervals, although many herds contain odd cows with
oestral cycles of irregular lengths varying from 8 days
to 3 months.

Examination of cows ovaries through rectal palpation
is an intergal part of diagnosis of infertility and also
of planned breeding programme (Dawson, 1975; Boyd and

Munro, 1979),
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In non-=pregnant cows the differentiation of
those that are acvclic (true anestrus) from those
that are cycling but not observed in estrus, could be
done by rectal palpation of the ovaries. Detection of
corpus luteum indicates that the cow is cyclic (Edwards,
1965), In addition to accurate diagnosis of the corpus
luteum and its stage of development, could be used to
predict the time interval between the examination and
the next expected estrus (Zemjanis et al., 1969).

Detection of estrus in Zebu cattle is more
difficult than in Bos taurus due to their weaker
estrous signs (Zakari et al., 1981) and the shorter
duration (Johnson and Gambo, 1979).

The development of radiolmmunoassay procedures
have provided a very sensitive and reliable technique
for measurinc blood levels of reproductive hormones,
The levels of progesterone in all domestic animals are
less than 1.0 ng/ml of serum during follicular phase of
estrous cycle., During the luteal phase plasma
progesterone levels range from 4.0 ng/ml (Hafez, 1974),

Oyedipe et al., (1986) reported on the endocrine
profile of Nigerian cattle during normal estrous cycles
and early pregnancy. Plasma progesterone concentrations
greater than 1.0 ng/ml indicated the presence of
functional luteal tissue in the ovaries of Zebu cattle,

The endocrine profilec of Zebu cattle infected with
reproductive diseases such as campylobactériosis have

not been reported,
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The range of therapeutic agents suitable for
the treatment of campylobacter infections is limited
by the frequent occurrence of resistance to the more
readily available antibiotics (Butzler et al., 1974;
Vanhoof 2t al., 1978; Karmall et al., 19815 Vanhoof
et al,, 1982; Michel et al., 1983). Shutte (1969)
has recommended a combination of penicillin ard
streptomycin for the trecatment of C. fctus Subsp.

venercalis, Orthey and Gilmann (1954); Adler (1966);

A

McEntee et al., (1954 and 1959) all reported
streptomycin to be effective in preventing C. fetus

Subsp. venerealis from being transmitted via Artificial

Insemination. However, Morgan et al., (1959) and
Albertsen (1957) showed that streptomycin treatment
of semen extended with e¢gg yolk was incffective or,
the effect is greatly diminished in controlling C. fetus
in semen.,

Combination of penicillin G and Streptomycin
sulphate is usually adopted for tho treatment of semen
for A.l. at National Animal Production Research
Institute (NAPRI),

In a previous investigation (Chapter 3) the
occurrence of campylobacter among Nigerian cattle was
demonstrated. 1In order to be able to plan adequate
control measures, the pattern of infectiony thec
consequences to fertility need investigation. The

present study was thercfore designed to determine
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infectivity, isolation, plasma progcstcrone profiles

and reproductive performance of hecifers bred to a bull
artificially infected with C. fctus Subsp. fetus.

This will assist in understanding the pathogenesis,
epidemiology and control of the diseas:. The  study was
also intended to determine if the addition of penicillin
at 1000 iu/ml and streptomycin at 1000ug/ml of extendcd
semen was effecctive in controlling campylobacter in

semen processed for Al.l.

4.2 MATERIALS AND METHCDS

Ten helfers aged 42 to 48 months and 2 bulls aged
between 3,5 -~ 4 years that had not been used for breeding
were usced in this study.

All animals werc certified in good physical
condition, The heifers were roctally palpated to ensurc
a well=devcloped genitalia and cvaries, while the libido
of the bulls was tested by thec usc of a teascr bull,
Their semen quality was evaluated and confirmed to be
within normal range (over 30 million spermatozoa per ml),

The heifers and bulls werc screened for campylo-
bacteriosis, brucellosis and trichomoniasis by cultural
isolation. The bulls and heifers were kept separated
therecafter,

One of the bulls was later removed to a scparatc
pen and artificially infected with C. fetus Subsp. fetus.
Ten milliliters of broth culture of C. fetus Subsp. fetus

containing 8 x 167 to 3 x 108 organisms per ml of broth
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was infused into th- fornix arca of tho penis of the

bull using a syringeand pipette., The prenutial

orifice was then held tightly closed and the prepuce
massaged for 5 minutes. The process was repeated on

two other consccutive days. Scven and 14 days aftcr

the last day of infection the preputial smegma of the bull
was collected by the bulb and pipette methed (Barlett

et al., 1947 and culturcd on selective media plates,

for thc isolation of C. fetus Subsp. fetuse C. fetus

was isolated from the bull during both samnlings, thus
confirming the bull infected with the organism.

All the heifers in beth experimental and control
groups were rectally palpated and those that had corpora
lutea were given 5.0 mls (25mg) of prostaglandin F, alpha
(PGanlpha) intramuscularly to synchronize their estrus,
The heifcrs in the experimental group were housed with
the infected bull, while tho haeifers in the control
group were similarly housed with the un-infected bull,

The animals in both groups were observed for estrus
(heat) continously from 6.00 a.m to 6.00 p.m. An animal
was assumed to be on heat when observed to stand to be
mounted by thce bull or other heifers in the group. The
heifers were served by the bulls as they came on heat.

Fourteen days following first estrus and scrvice
by the infocted bull, the anterior vaginal mucus of
the heifers was collected and cultured an campylobactear

selective media for the isolation of C. fotus to
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determine infectivity. Roepeated sampling of the
heifors were performed thercafter at one week interval
except on onc occasion when sampling was done after
two weeks,

Bloond samples werc also collected from the
experimental and control heifers on =very other day
starting from th. day thc heifers were housed with the
bulls. The separated sera samples were decanted,
labelled and stered at -20°C until assayed for

prog:sterone,

Radioimmuncassay of progestorone

Radioimmuncassay of plasma progestorone was done
on all the ten heifers (control and experimental) using
the "Coat-i=Coat" progesterone kit (Diagnostic products,
Coportation U.S.A.) as described by Pathiraja ct al.,
(1986), To antibody coated tube, 100 ul of Standards
{3.© £o 40.0 no/ml) or sample and 1.0 ml  Y2°I Jabelled
progesteraone solution, were added. The mixture was
incubated for 3 hours at room temperature, the liquid
prhase discarded and the radicactivity bound to the
antibody=coatcd tube was counted. The potencics of tho
samples were estimated using a lincar logit-=log dose
response curve., Plasma progesterone concentration for
each of the 5 infocted helfers were graphically represented
individually. The mcan progoesterone concentrations
(£ SD) of thc 5 un-infected heifers in the ocontrol

group were dectcecrmined andgraphically represented as a
single graph,
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Serum progestecrone concentrations » 1.0 ng/ml
was taken to indicatc the prosence of a functional
lutenl tissue in the ovarics (Oyedipe ot al., 1986).

Semen was cnllected by rectal m ssage from the
bull infocted with C. fcotus Subsp. fctus at weckly
interval for 16 weeks, tho collccted semen was
examined for vclume and color and microscopically
under low power (x 10) for gross motilitys The IMV
spectrophotometer (France) was used to determine semen
concentration.

2.9 grams of tri-sodium citrate was dissolved in
100 ml of sterile distilled water., 20 mls of egg-yoll
was added to BO mls of the prepared tri-sodium citrate,
thus making 100 mls of egg-yclk citrate diluent.
Streptomycin sulphate at 1000 ug/ml and sodium penicillin-
G at 1000 IU/ml were added to the diluent to give a
final concentration of each of the antibiotics as
1000 my/ml and 1000 IU/ml of the dilucnt respectively,
The egg yolk citrate diluent was then used in extending
the semen.

Campylobacter selective media werc innoculated
with both the cxtended antibiotic treated semen and
untrcated semen as control. Plates werc incubated

as earliocr described,
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4.3 RESULTS

Table 4.1 shows the infection, clearance and
conception rates of the heifers following services
by a bull experimentally infected with C. fetus
Subsp. fetus,.

After synchronization with PGanlpha, two heif-rs
3142 and 2869 came on estrus (hecat) the second day
following treatment and introduction of the bull to
the heifers (Pay 1). The remaining three heifers,
3834, 2879 and 2950 came on heat at 5, 8, and 8 days
respectively. The heifors were served by the bull as
they came on heat., The length of time between first
service and isolation »f C. fetus from tho heifers”
was 11, 60, 58, 56 and 63 days for helfers 3112,

2369, 2834, 2950 and 2879 resncctively.,

Two heifers, 3142 and 2950 became infected
following first service. Heifers 2869 and 283% became
infected following second scrvice. Helfer 2879 became
infected following third service., The prepatent period
for heifer 2879 was thc longest and she was the only
heifer not pregnant that shed-off the infection.

Two heifers 2834 and 2869 became pregnant following
2nd and 3rd services respectively; they also shoed off
the infection at 41 and 31 days respectively following
conception.

The remaing three infected heifers, 3142, 2879

and 2950 did not become prognant up to the termination
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of the study. Only one (2879) lost her infection

beforc the termination of the study.

Table 4,2 shows the pattern of cstrous cycle
lengths (in days) and prcgnancy rates, while Figures
1 to 5 shows the progesterone profiles of the Zebu
heifers following services by the infected bull. While
Figurc 6 shows th¢ mean progesterone concentration
(+ SD) profile of Zebu heifers served by a non-infected
bull,

The two heifars that became pregnant had normal

estrous cycle lengths (Table 4.2)s The 3 non-pregnant
heifcrs had irrcegular estrous cycle lengths (Table 4.2)
and thcir progesterone profiles showed irrcqular
pattern (Figures 1, 4 and 5), characterized by short
luteal phases of progesterone production.

Heifer 3142 cstrous cycles were characterized by
markcd irregularity as confirmed by progesternne
profiles (Fig. 1). The cycle lengths were 32, 17, 32
and 43 days, following thc first infertilc service,
During the estrus that followed that in which she was
scrved by the infected bull (21), thoere was no
appraeciable increase in plasma progesterone, until day
14 after cstrus (day 0 = estrus). Progesterone level
increased from day 14 and reached a peak level of
about 3.5 ng/ml on day 24 and declincd thereafter to

less than 1 ng/ml on day 32. During the following
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estrous cycle which lasted 17 days (E2) therce was

an increase in nrogesterone lovel to about 6 ng/ml

on day 2 aftcr estrus, followaed by 2 sharp decline to
about 0.5 ng/ml on day 8, then a gradual rise to about
1 ng/ml on day 10 and declined gradually thereaftor to
non=detectable loevels on day 17.

During the following estrous cycle (E3) which
lasted 32 days, thore was no appreciable increase in
progesterone level until on day 25 after the last
estrus and reached a pcak level of 1.6 ng/ml on day 31
and then declincd to non-detectable on day 32,

The following estrous cycle (E4) was also
prolonged as shown by the progesteronc profile. The
latter estrous cycle lastoed 43 days,

The estrous cyelo lengths following first service
for heifer 2869 werc normal and regular being 22 and 19
days recspectively. She became pregnant after the third
scrvice, although she was infected.

The plasma progestcerone profile (Fig. 2) had a
regular pattern compared t~ that of (Fig. 1). The
estrous cycle (E1) that followed the first service by
the infected bull showed a rise in plasma progesteronc
from day 2 after estrus, and gradually reached a peak
of 5.7 ng/ml on day 10 and thercafter declined to
non=dctectable levels on day 22. The follwing estrous
cycle (E2) which lasted 19 days, was also normal and
progesterone level increased from Day 1-1 after

estrus and reached a peak level of 6 ng/ml on day 8 and
thercafter declined to £1 ng/ml (0.45 ng/ml) on day 19.
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Heifeor 2869 became pregnant at the 3rd estrus
(E3) or servicc. From conception, progesterone level
increased from Day 1-3 after estrus to about 4.1 ng/ml
and remained elevated thereafter,

Heifer 2834 estrous eyele length following first
service (E1) was normal (21 Days) and as confirmed by
the plasma progoesterone profilce (Fig. 3). Plasma
progesterone rose from Day 1 after estrus (E1) and
reached a peak level on day 5 and declined thereafter
to non-detectable levels on day 21, During the second
estrus (E2) and service, heifer 2834 become pregnant
and plasma progestcerone remalned elevated thereafter
until the end of the experimental reriod.

Heifer 2879 estrous cycle lengths were irregular
being 28, 13, 36 and 23 days for the 1st, 2nd, 3rd
and Ath estrous cycles following first infertile
service (E1) on introduction of the infected bull,

The progesterone profile (Fig. 4) also showed
an irregular pattern. The estrous cycle (E1) following
that in which she was first scrved by the infected bull
lastcd 28 days. The subsequent cycles (E2 and E3)
showed irreqular progcsteronec profiles which were
characterized by short luteal phases »f progesterone
production, The heifer was not diagnosed pregnant
throughout the experimental period. She shed off th=
infection 70 days from thoe date she was first

diagnosed infected (C. fetus could not be isclated
from her again).



61,

Hrifer 2950 became infected at first service,
appeared to have gone into complete anestrus there-
after.

The progestoerone profile (Fig, 5) of the estrous
cycle (E1) following the first cstrus in which she was
first servi:d by the infoected bull was non-detcctable
until 68 days after first cstrus (E1). During the
latter peried, progesterone rose to about 4.7 ng/ml
on day 100 and declined henceforth to non=detectable
levels on day 107,

The heifers in the control group had normal estrous
cycle lengths (21 + 2 days). They all became prognant
after the 1st or 2nd services with the non-infected
bull,

The progesterone profile (Figure 6) showad a
regular pattern characterized by gradual rise and
declined. Thec progestcrone loevels remained elevated

after conception,

- Co fetus Subsp. fctus was isolated from all

the cultured untreated extended semen samples, but
was not isolated from the cultured scmen treated

with thce two antibilotics.
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4e4 DISCUSSION

The successful infection of all the experimental
heifers by the use of a bull infected with C. fetus
Subspe fctus showed the importance ~f a carrier bull
2s a mrin vehicle of transmission of this organism
amongst heifers,

The infertility pattcerns of the heifers confirmed
carlicr findings by Newsam (1960) which showed that
animals f'rst served by an infected bull would become
infected and those which escaped infoection at first
service would be infected in subsequent services.

From this study of th: heifers 3112 and 2869 served on
the second day on introduction of bull, only heifer

3142 which was first served became infected at this
service, the othor buocame infected after th - second
service. Similarly, heifcrs 2879 and 2850 served on day
8 by the infected bully only heifer 2950 became infected
at this service, heifer 2879 became infected after threc
services.,

The variability of susceptilitv nf the heifers to
campylobacter iosis was further demonstrated by tho
differences in the length of time before establishment
of infection and first recovery of C. fetus from the
infected heifers, which was 14, 56, 58, 60 and 63 days
res cectively. The interval from first service to first

recovery of Cq fetus from heifcrs varied from 14 to 63
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days. Similar observation was reported by Newsam
(1960) who reportcd an interval of 1 to 115 days from
service to first recovery of the pothoagen.

The active use of 2an infected bull reduced his
ability to infect heifers, but since the bull did
not get rid of his infection the infection bulilt up
later significantly enough to infect heifers that
escanped in earlier services. Furthermore the result
indicated that infected cows may bccome pregnant and
some though infected may give birth to normal calves
as observed by Hoerlein (1963).

The finding that infected but pregnent heifers
later lost the infecticn after pregnancy agreed with
Clark et al., (1969) who observed that infected heifers
shed off the infection after nregnancy.

The inability of the other 3 infected heifers to
become pregnant and tho proleonged irreqular estrous
cycles exhibited by them are characteristics of
campylobacteriosis in cows (Roberts, 1958 and Clark
et al., 1969), This further confirmed campylobacte-
riosis as a disease of infertility rather than abortion
in cows (Reoberts, 1958 and Clark, 1971),

The conception rates obtained in this study after
the first service was zero as compared to Newsan (1960),
21 per cent and Clark et al (1969), 14 per cent

conception rates after similar experiment.
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The differcnces were pnrobably due tc either
differences in breed of animals used or the species
of C. fetus or both. It could also be due to the
different numbers of experimental animals used.
Progesterons plays a major role in maintainance
of pregnancy and there is evidence to show that blond
progesterone levels may influence the survival of the
early embryo (Staples and Hansel, 1961). Oyedipe et al.,
(1986) reported that plasma progesterone concentration
1.0 ng/ml indicate the presence of functional luteal
tissue in the ovaries of zebu cattle. From this study
observed increases in levels of progesterone to 6.0 na/ml,
4.5 ng/ml and 4,5 ng/ml in Fige 1, 4 and 5 respectively
indicated early pregnancy and functional corpora lutea.
The decline from thes: elevatad levels to less than
1.0 ng/ml or non-detectable levels indicated
embryonic death and cerpus luteum luteolysis. The longer
estrous cycle lengths observed in this study also
indicated that embryonic death might have occurred,
The levels nf plasma progesterone during early pregnancy
are similar to those found during the luteal phase of
estrous cycle (Hendricks et al., 1971 and Guthrie, 1973).
However as pregnancy progresses the levels of proges—
terone in circulation tends to incrense as observed in
this study from the heifers that hecame pregnant

(Figs. 2, 3 and 6).
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returns : showed short (13 days!) and prolonged

( >»23 days) estrous cyclc lengths as a result of the
infection, as indicated by progesterone profiles
(Figs. 1 and 4).

The mechanism contrelling the regularity of the
estrous cycles of infected cows are not very clear,
Kindahl gt al., (1986) reported that various uterine
infections alter the reproductive function, through
changing of the estrous cycle length, or causing foetal
resorptien or abortion. These effects on the reproductive
function seems to be mediated through endotoxins release.
Endotoxins seem to be a very petent biological compound
in releasing prostaglandins.

Uterine infcctions are capable of changing estrous
cyclicity. Shortening of the estrous cycle has been
observed in the mares with spontaneously or experimentally
infected uteri (Hughes et al., 1977 and Neely et al.,
1979).

The short estrous cycle lengths (13 days) and the
rapid decline in progesterone levels (short luteal phases)
observed in this study from th< irregular returning heifers
could be attributed to C. fetus endotoxin release
accompanied by endometritis and prostaglandin release,
thereby resulting in luteclysis of the corpus luteum
(Kindahl et al., 1986).

In cases of chronic uterine infections in the mare

the estrous cycles are in most cases prolonged
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(Hughes et al., 1979) most likely because the
bacterial infections cause progressive destruction
of thc endometrial elements with little or no
concomitant repair. Thus reducing the capacity for
synthesizing prostaglandins in quantities required
for luteolysis. The observed prolonged anestrus (107
days), absence of luteal development, low and irregular
plasma progesterone concentrations in heifer 2950
(Fig. 5), following injection of PG?zalpha and
subsequent’ estrus and service by the infected bull is
in agreement with earlier reports by Voh et al,., (1987),
He observed periods of anestrus, poor luteal development
low and irregular precgesterone concentrations following
synchronization of some Zebu heifers with PGF,alphas

Sullivan et al., (1987) reported that C. fetus
Subsp, fetus endotoxin impaired inplantation in mice.
Kindahl et al., (1986) have shown that endotoxin
infusions into the uterus cause the rcelease of
prostaglandin anlpha, a luteolysin due to the irritation
of the endometypium by the endotoxins and the accompanied
inflammatory changes in the endometrium, This could be
pathway controlling the irreqularity of estrous cycles
following C, fetus Subsp. fetus infection.

The isolation of C. fetus Subsp. fctus from the
extended semen in egg-yolk citrate diluent without the
addition of antibiotics but its absence in the extended

semen with sodium penicillin G at 1000 IU/ml and
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streptomycin sulphate at 1000 Qg/ml of diluent, shows
the effectiveness of these two antibiotics in
controlling C. fetus Subsp. fetus infection in semen.
This finding agreed with Shutte (1969); who reported
that the combination of penicillin and Streptomycin
was effoctive against C. fetus Subsp. fetus. However
it disagreed with Albertsen (1957) and Morgan et al.,
(1959) whoreported that Streptomycine treatment of
semen extended in egg-yolk was ineffective or diminished
in controlling C. fetus infection by A.I. This study
confirmed that the Standard procedure adopted for semen
processing in the National Animal Production Research
Institute, Artificial Insemination Unit was adequate in
controlling C. fetus Subsp. fetus infection in semen.
The infertility (60%) and irregularity of estrous
cycles and irregular breeding due to embryonic death as
a result of C, fetus Subsp. fetus infectlon in heifers
observed in this study demands that Campylobacteriosis
should be controlled if good fertility rates are to be

maintained in Zebu cattle.



Table 4.1

Infection, clearance and conception rates of
Zebu heifers bred to a bull experimentally
infected with C. fetus Subsp. fetus

- e —

Services No., of Infection and pregnancy at each COi
1y heifers service latdve
infected servad iquptt;m
bull at each No, Pregnant No. not pregnant 'régn;'"

service o

Infected Not Infected Not
Infected Infrcted

1st 5 - - % 4 40%
2nd 4 1 - "3 1 80%
KFals! 3 2 - 3 - 100%
“En 2 1 1 '3 - 80%
5th 2 - 2 2 1 40%

. -

22950 positive for C, fetus at 2nd service without repeat

*®Pigures not

1st

2nd

3rd

5th

Cm———

service, making the cummulative infection rate after 1st

servi
.until

service

service

service

service

service

ce 40%.,
5th service.

cummulative vertically.
~ All 5 heifers served, C.
~ 4 heifers

including
pregnant.

~ 3 heifers

served, C.
the anestrus

She bécame anestrus aftrr 1st service

fetus isolated from onc

fetus isolated from 3 (i.e
950) s one heifer became

served C. fetus isolated from last heifer

previously not infected, another heifer becamo

pregnant (total 2).

-~ 2 helfers served, one pregnant heifer shed-off

the infection.

~ 2 heifors served, the other pragnant heifer and
last non~pregnant heifer to be infected shed—off

the infection.
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CHAPTER 5

PATHOLOGY OF THE GENITALIA OF ZEBU HEIFERS .

SERVED BY A BULL ARTIFICIALLY INFECTED WITH
C. fetus Subsp. fetus

80.
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Se1 INTRODUCTION

The examination of cows ovaries through rectal
palpation is an intergral part of diagnosis of
infertility and also of planned breeding programme
(Dawson, 1975, 197s; doyd and Munro, 1979).
Examination of the genitalia by rectal palpation
does not necessarily easily present pathological
findings that may be present. Reports of pathognomic
lesions due to Campylobactericsis in the bovine in
are scanty. Frequently observed are inflammatory
reactions of the reproductive tracts which
include salphingitis, endometritis and cervicitis
(Newsam and Peterson, 1965; Clark, 1971; Buxton
and Frazer, 1977 and Furie, 1982),

Abortions are not a reqular feature of the
disease, When they occur the foetus is autolytic
and placenta is leathery and “hickened by a grey-
white cheesy exudate (Furie, 1982).

V. fetus Subsp. venerealis is not always
associated with histological alterations in the
genital tract, a frequent finding is mild endome-
tritis, Less frequently, mild inflammatory changes
can be observed in the cervix and oviduct.,

Histologically the main lesions observed
are lymphocytic and plasmocytic reactions of the

endometr ium which are often - more focal than diffuse
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(Clark, 1971). The pathology of the reproductive
tract of temperate breeds of cattle have been
reported (Clark, 1971; Buxton and Frazer, 1977;
Furie, 1982),

The prasent study was designed to study the
pathology of the reproductive tracts of infected
zebu helfers that failed to conceive following
services by a bull infected with C, fetus Subsp.

fetus.

5.2 MATERTALS AND METHODS

The heifers used in the previous experiment
(Chapter 4) were also rectal palpated at weekly
interval tco check ovarian activity on both experi-
mental and control heifers, and specifically at
60 day following first service for pregnancy
diagnosis (Zemjanis, 1970).

Those heifers that failed to conceive and
had either vaginitis or cervitis were slaughtered
at the end of the experiment for gross and
histopathological examination.

The genital tracts were physically examined
for gross pathological lesicons and histopathological
sections taken from the oviducts uterus, cervix
and vagina. Sections of the ovaries were taken
also in 10% buffered formalin and prepared routinely

for histopathological examination (Humanson, 1967).
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563 RESULTS

All the irregular breeding heifers
developed cervicitis at different periods of the
experiment following services by the bull infected
with C. fetus Subsp, fetus. Furthermore they
did not become pregnant throughout the experi-
mental period. The heifers in the control group
did not developed cervicitis following services
by the non-infected bull., They became pregnant
after the 1st and 2nd services.

Heifers 3142 from the uxpa:iméntal group
was the first to be served on the 2nd day of
introducing the infected byll into the group.
She developed cervicitis and vaginitis 51 days
fecllowing confirmation of infection. She
recowvered from the cervicitis/vaginitis 63 days
following diagnosis by rectal palption.

Examination nf her genitalia after slaughter
revealed no gross pathological lesions except
induration observed in the cervix. No histological
lesions were observed fr-m either the oviducts,
uterus, cervix, vagina or ovaries. C. fetus
Subsp. fetus was isolated from the cervix at

slaughter,
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Heifer 2879 was served nn day 9 of introducing
of the infccted bull. She was diagnosed,
infected 63 days following filrst service by
the bull. Shec developed cervicitis 19 days
after confirmation of infection, and 82 days
after the first service by the infected bull,

The hard enlarged cervix (cervicitis) reduced
in size considerably by 60 days following
diagnosis by rectal palpation. At the termination
of the experiment the cervicitis was diagnosed
as mild through rectal palpation.

Examination nf the genitalia after
slaughter revealed no gross pathological lesion
except induration of the cervix. Histological
examination showed only congestion of the cervix
(Fig. 7). However, the ovariecs, oviducts, uterus
and vagina had no pathological lesions. C. fetus
Subsp. fetus was not isolated from any part of
the genital tract at slaughter.

Heifer 2950 was also served on day 8 after
the introduction of the infected bull. She
became infected following flrst service, this was
confirmed by the isolation of C. fctus from

the genitalia 56 days after first service.
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She developed severe cervicitis, 26 days following
cnflrmation of infectinon; and 82 days after
first service, She was the only heifer that
had a cervix that was enlarged and also bent
posteriorly. o -

She appeared to have recovered from the
CQrvicitis within 60 days after diagnosis by ]'
rctal palpatisn. Examinnatinn of the genitalia
after slaughter revealed no grnss pathonlogical
lesions except induration of the_qervix. |
Histologicnl examination éﬁﬁ*éd ogiy.éﬁﬁﬁésééion
nf the endometrium of the uterine hopns (Fig 8)
and the mucosa-submucosa of the vagina (Fig 9),

She had persistent infection up to the
termination of the expariment as C. fetus Subsp.

fetus was isclated from the uterus and vagina

after slaughter.

5.4 . DISCUSSION

The inability tn become pregnant and the
irreqular estrous cycles exhibited by the heifers
which developed cervicitis agreed wilth Roberts
(1971) conclusion that herds affected with
C. fetus could return to regular normal estrus

i

LI
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cycles but where this did not occur repeat
breeding and increased numher of services appear
to be the common feature. Repeat breeding as a
result of infectic®m agents have been reported

by (Laing, 1970; Buxton and Frazer, 1977).
Usually these were accompanied by some or all
of the following: Salphingitis, cervicitis endo-
metritis and vaginitis leading to fn€ertitiky.

The cervicitis and vaginitis observed in
the irregular breeding heifers might have been
as a result of C. fetus Subsp. fetus endotoxin
or the invasion of the endometrium by C. fetus
Subsp. fetus leading to inflammatory changes
and cellular destruction.

Hughes et al., (1979) reported that most
bacterial infections of the uterus most likely
cause progressive destruction of the endeometrial
element with little or no concomitan® repair.

Histologically, pathologic lesions observed
in the present study were limited to any congestion
of the cervix, uterine horns and the mucnsa and
submucosa of the vagina., Similar inflammatory
changes have been observed by Newsam and Peterscn

(1965), Hoerlein (1968); Buxton and Frazer (1977).
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Lack of any pathnlagy in th: genital
tracts of heifers 2950, 2879 ani 31142 suggested
they have recovered from the cervicitis earlier
diagnosed, within 60 to 63 days post infection.
This finding agreed with those nf other wrrkers
like Adler (1957), Peterson and Newsam, (8851)
and Vandaplassche et al., (1970) who reporter
that infection of the uterus persist for about
60 days. Thereafter the infecticn 1s progressively
eliminated.

Heifer 2879 was diagnosed with mild
cervicitis through rectal paipation at the
termination of the stuly, this agreed with the
cnngestion observed in the cervix on histnlogical
examination.

The consequences of Campylobacter infections
in enttle appear to culminate in tissue destruction
(cervicitis ani vaginitis) short luteal phase,
failure of conception and early embryonic ~r
foetal death. Therefore if gocd fertility
rates of Zebu cattle are to be maintained,
screening for Ce. fetus would appear highly

necessary.
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Fige 7 CONGESTION OF THE CERVIC CF LiiliCTED LEBU
' HEIFER 2879 BRED TO A 3ULL INFECTED 'JITH
C. fetus Subsp. fetus

Mage. x 40
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Fig. 8 CONGESTION OF THE ENDOMETRIUM OF UTERINE
HORNS QF INFECTED ZEBU HEIFER 2950 BRED TO
A BULL INFECTED WITH C. fetus Subsp fctus.
Mag. x 40
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Figs 9 CONGESTION OF THE MUCOSi--SU IMUCOSA OF THE
VA#GINA OF INFECTED 4E3YU HETIFER 2950 "RED
TC A BULL INFECTEDL WITH C. fcbtus Subspe.
Fotug

Mag. x 40
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The prevalence of campylobacterinsis caused
by C. fctus Subsp fetus and C. fetus Subsp

venorealis in Nigerian cattle asobtained in

this study frm three states wns 2.9 per cent.

Mnst importantly the present study confirms.
the occurrence of campylobacferiosis in Nigerian
hulls and cows. The isnlation fr-m Nigerian
cattle of the tw> Campylobacter subspecies
reported world-wide as causes of infertility
and/or abortion in cattle, implied that the two
subspecies might be implicated in the iafertility
and abortion problems in Nigerian cattle. The
isclation of C. fetus Subsp. fetus from a
naturally infected herd with infortility
36,04 per cent, abortions (2.3 per cent),
irreqular breeding (12.8 per cent) further confirms
that campylebacteriosis is responsible for some
of the infertlility and abortion probhlems in
Nicerian cattle.

The highoer isnlation «f C. fetus Subspecies
from pulls than gows indicated the importance of
the hull as the a@»rrier of the infection.

The prevalence of the infection might

have been different (probably highar) if

Borno and Kano States were covered extensively

as Kaduna State.



The infertility rate of 60,0 per cont
recorded in the info.cted expoerimentnl heifers
agreced with the 140 = 7% pzr cent renorted for
nrturally infect.d herds - . by (iicherts, 1958;
Leaver and Hart, 1980 and Swane Poel et al,.,
1975).

Observed in the study was thstcampyloba-
tzriosis is characterized in Zehu cattle hy
tissue destruction in the form of cervicitis
and vaginitis resulting in infertilitye
However there was self recovery frm the
vaginitis oanad cerviecitis and alsc the elimination
of the infection in gome i ceg =0 Teturns ‘and
all the pregnant heifers. Thorefore infering
that campylohacteriosis is self-limiting in
Zebu crttle.

The time interval betw=en service hy
infected bull and reccvery of C. fetus from
the heifers variod from 14-56 days, although
this interval 1is shorter than that reported by
Newsam, 1960) it "still strcssces the need for
the adoption of quick and reliable diagnostic
teséskfur campylobacteriosis which can pick up
the infection early enouqgh in cows for effective

control measurcs to be adopted.
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Most of the irregular breedcers in the
expuerimental group repeated 2 = 5 times without
cenception, alse in the naturally infected
herd with C. fcectus Subsp. fetus the latter
repeated 5 - 10 times without concention. This
finlings indicated the serinus infertility problems
ecrnomic set backs in terms of 1low calf crop,
lowered milk yield campylobacteriosis can cause
in the indigennus cattle,

an>ther finding af this study was the .
conflrmation by progesterone profiles the
clinieally observed irregularity of estrous
cycles. Therefrre vsing prhgestercone radio-
immunoassay the accurate patterns of estrous
cycles of the infectzd and irreqular kreeding
heifers was determined,

Measurement of progestaerone and to a lesser
extent of estrone sulphatc has found a practical
application as mathod of impraving reproduction
in Farm animals. Examples are diaqnosis of
(non=) pregnancy and c-nfirmation ~f (non-)
cstrus 1s possible on tha hasis ~f progesternne
conecentration in bndy fluids. This is bzcause
progesternne levels are low around the time of
ovulation and high durinj the luteal phase of

estrous cycle »~r uring nregnancye.
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Measurement »f progester ne by RIA has
been used for early diagnosis of (non-) pregnancy
in cnattle, pigs, huffaloes, goats; for confirmaticn
of egtrus 1in cattle and huffaloes, and monitoring
of fertility in cattle, grats, buffaloes and
horses, (Van de WIEL. et al., 1986),

The sequential monitoring of progesterone
can be used to detect sexual maturity, postpartum
period, subsequent ovulations, proportion of
cycling females in a group, and time when
inseminations wer: performed whether during
the follicular phasc.

Similarly information on - ovarlan activity,
pregnancy rates following breeding and fertili-
zation fallures can be obtained by progesternne
radioimmunonassay. Thus proqgesterone assay is
an important tool in planned breeding programmese

This study clearly showed that the local
control measures adopted by herdsmen in form
~»f removal and disponsal of bulls and cows suspected
of infertilitv problems is inadequate for the
control of campylobacteriosis in infected
herds., Because infected cows could deliver
normal cows, thereby will he considered not

infected by her-smen, however it is shown that
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such cows cnuld he infected and bhe a source
nf infection for the next breeding season
when natural service is used (Hoerlein, 1969).

For adequate control meagures, a fast
reliable test such as Enzyme Linked Immuno-—
sorbent assay (ELISA), which has been shown
by (Hewson et al., 1985) tc pick up the
infection earlier In cows shnuld he used as a
tool for diarnosis.

Infected bulls shnuld also be roemoved and
disposed off; and artificial insemination
should he instituted to replace natural service,
The infection is sclf-1limiting in cows, therc-
fore all animals should be rnutinely checked
for the infection Using ELISA until confirmed
free before Ainstitutdng natural service with
proven bulls frec from campylobacterinsis and
cther reprnductive discases.

Finally the present study highliqghts the
occurronce of campylobacteriosis and the
ace~mpanied infertility estrous cycle patterns
and pathnlogy »f the infection in Nigerian Zehu
cattle, Proper screening of all breeding bulls
(both in natural and artificial services) for the

disense 1s highly advocated for Nigerian cattle.
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Appendix II Transport Enrichment Medium (TEM)

Folymyxin B Sulphate 100 units/ml
Brilliant green 50 ug/ml
Nalidixic acid 30 ug/ml
Cycloheximide 100 ug/ml

The medium was prepared as described by
Clark and Dufty (1978), omitting 5-Flourouracil

because it was nct available.
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Appendix III Selective Media

Bacitracin 12,000.0 units
Cyloheximide 255 mg
Colistin Sulphate 5,000.0 units
Cephazolin Sodium 75 mg
Novobiocin e D mg
Sodium pyruvate 0.125 g
Sodium metabisulphite 0.125 g
Ferrous Sulphate 125.0 a

The first five were supplied in ampoules as
freeze dried antibiotic supplement for the
isolaticn of C. fetus (Butzler Code SR 85)
The last three were supplied as FBF broth

Code SR 84,



