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SEASONAL FAECAL EGG COUNT CHANGES IN KENYAN GOATS THROUGH A ONE-
. YEAR PERIOD 

L.W. WAMAE and M.A.K. IHIGA 
National Veterinary Research Centre, Muguga, P.O. Box 32, Kikuyu, Kenya. 

CHANGEMENTS SAISONNIERS DU DENOMBREMENT D'OEUFS 
DANS LES FECES DES CHEVRES KENYANES PENDANT UNE 

AN NEE 

Rnum6 

La numeration d'oeufs dans les feces de 30 chevres kenyanes a ete relevee pendant 
une annee. Les variations saisonnleres du denombrement d'oeufs sont dlscutees en 
rapport avec Ia pluvloslte et Ia temperature. Les especes de ver qui vivent en parasite 
chez CBS chevres furent determinees par Ia methode de culture fecale et les 
caracterlstiques de l'oeuf. II s'aglt des vera cl-apres: Hsemonchus, Oesophago.. 
stomum, Trichostrongylus, Cooperia, Nematodirus, Strongyloides et Moniezia. II a 
ete etabli que, pour les strongyle&, le denombrement d'oeufs dans les feces a attaint 
le maximum pendant Ia salson chaude, tandis que pour les Strongyloides, on a 
obtenu-le maximum pendant Ia sal son hum ide et chaude. II a ete done propose que 
le deparasitage solt effectue juste avant l'arrivee des plules afin de redulre Ia 
contamination des pAturages pendant Ia salson pluvleuse •. 

Summery . 

Faecal egg counts of 30 Kenyan goats were recorded over a one-year period. 
Seasonal fluctuations· of the eggs are discussed with reference to rainfall and 
temperature. The worm species parasitizing these goats were determined by the· 
faecal culture method as well as by egg· characteristics as Haemonchus, 
Oesophagostomum, Trichostrongylus, Cooperia, Nematodirus, Strongyloides and 
Moniezia. It was established that faecal egg counts for strongyles peaked during the 
dry months while those of Strongyloides peaked during the wet and warm weather. 
It Is therefore suggested that dewormlng should be done just before the rains In 
order to reduce pasture contamination during wet weather. 

INTRODUCTION 

Helminthiasis in goats is caused by 
many genera of worms. The infective lar­
vae of these worms are picked up indi­
vidually from the environment. These 
worms usually have a free-living (non­
parasitic) as well as a parasitic phase. The 
nematodes which are the subject of this 
paper usually contaminata the environ­
ment when their eggs are passed in faecal 
matter of infected animals. These eggs 
develop, under suitable conditions, into 
L1 through to L3 which is infectl've. These 
nematodes cause a parasitic gastro-

have been documented before by many 
workers11.2.3.•Ul, It has already been estab­
lished that these changes occur in differ­
ent animals at the same time of the 
year'1.21, So, it is in order to assume that 
the said changes would also occur in 
goats although in the tropics the times of 
the year when these changes occur will 
be different from those in the te"!'perate 
areas. 

. enteritis which results in unthriftiness, 
various degrees of diarrhoea and death in 
over-whelming infections. 

Seasonal changes in faecal egg counts 

. ... ~. ' 

_, ' 

Materials and Methods. 

Thirty adult goats selected randomly 
from a group of 100 goats, recently 
brought to the National Veterinary 
Research Centre (Muguga) from 
Machakos (Eastern Kenya) were used in' 
this exercise. The whole group was ini-
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tially confined in isolation as a measure of 
disease control in the station. During this 
period, one goat died and on autopsy was 

, reported to have died of 'worms' during 
the month of October, 1986. 

On the 12th of November, 1986 all the 
goats were dosed with Febantel (Rintai1R1 

Bayer) at the recommended dose rates. 
Faecal samples taken 9 days after this were 
devoid of any eggs. Consequently the 
goats improved in bodily condition and 
seemed in much better health. Sampling 
was then continued henceforth in order 
to monitor reinfection. Faecal samples 
were subjected to the direct Macmaster 
technique for estimation of eggs per 
gram (e.p.g). The eggs could then be dif- · 
ferentiated into those of strongyles, 
Strongyloides and Moniezia. Oocysts 
were also observed. Attempts were also · 
made to identify the worms parasitizing 
the goats by the faecal culture method181 

as well as by egg characteristics. This 
exercise was carried out once a month 
from November to March when sampling 
every fortnight was then begun in order 
to closely monitor egg count changes. 

The goats were grazed freely on vari­
ous paddocks in the Centre and housed 

~ for the night in stalls with cement floor 
overlaid with hay beddings. The goats 

probably superimposed their pasture 
contamination on the already existing 
one. 

Results 

On commencement of this experiment, 
the goats had· high mean faecal egg 
counts of strongyles (over 1700 e.p.g.) 
and Strongyloides(over2900e.p.g.). Dur­
ing the course of this work, Nematodirus 
eggs were also encountered. As shown in 
Figure 1, anthelmintic treatment in 
November (Rintai1R1, Bayer) brought egg 
counts down to nil. However, worm 
bu!ld-up· started in the dry month of 
December. Sampling was not done in 
January due to unavoidable cir­
cumstances. However, by February the 
rise in egg counts was apparent although 
it was more modest for Strongyloides. 
During the rainy months of April and May I. 
ther~ was only a mild rise in egg counts 
and Strongyloides eggs were more than 
those of strongyles. However, as the rains 
receded in the months of June, July and 
the dry spell eventually got under way, 
strongyle egg counts shot up while those 
of Strongyloides were low and remained 1. 
thus throughout the dry spell with a slight 
rise in November when again the rains 

FJG.1 SEASONAL CHANGES IN FAECAL EGG COUNTS 
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FIG- 2 SHOWING TIMES OF WET WARM WEATHER· 
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were considerable. With the coming of 
the rains in November strongyle counts 
started to drop towards the end of this 
month. Temperatures were somewhat 
high during the rains and this presented a 
wet, warm climate during the rainy 
months, Figure 2. Coccidia oocysts were 
also encountered in these goats but no 
attempt was made to identify or count 
them. 

The worms hi these goats were ide·n­
tified either by faecal culture or charac­
teristic eggs,· as Haemonchus 

· Oesophagostomum, Trichostrongylus, 
Cooperia, Nematodirus, Strongyloides 
and Moniezia. At no time were Fasciola 
spp. or Paramphistome spp. eggs 
encountered either by the sedimentation 
method or the Zinc Sulfate flotation 
method. 

Discussion 

These result's point to the fact that the 
goats passed large numbers of strongyle 
eggs during the relatively dry months 
rather than during wet ones. This fact has 
been recorded previously in ewes17.a1 and 
goats191• It is during the dry months that 
larvae per unit area of pasture are con­
centrated due to scarcity of heflbage and 
therefore a single goat will pick a lot of lar­
vae as it grazes on a bigger surface area. 
This situation is reflected in the results of 
this study. However, the situation is 
reversed during the wet season when a 

dilution factor is In operation due to the 
lush growth of herbage. Additionally, rain 
carries larvae into the ground. It is 
interesting to note that faecal egg counts 
of Strongyloides were somewhat low 
when strongyle egg counts were high 
and did not peak simultaneously. This 
trend was specially so ·during the wet, 
warm months. It has been suggested1' 0' 

that self-cure mechanisms may limit egg 
deposition during wet seasons and ifthis 
is the case, it only appears true as far as 
strongyles are concerned in this study. 

·Perhaps one of the reasons for this 
peaking of Strongyloides infections is 
reflected by their very life cycle. It is 
known that during warm and wet sea­
so~s, the free-living adults on the ground 
multiply much faster and therefore pro­
duce large numbers of infective L3larvae 
(heterogonic cycle). These, after infec­
tion, then mature in about 9 days and so 
start laying eg'gs. This is in contrast to the · 
homogonic cycle which occurs when 
environmental condition· are adverse'11' 

and a non-parasitic life cycle is then oper-
ational. · 

It has been suggested that increases in 
egg counts are primarily due to an 
increase in worm burdens rather than an 
iJ"!crease in the egg laying capacity of 
worms151• The role of inhibited larvae has 
been shown to be of little importance in 
Haemonchosis in Kenya where only 
about 13% inhibition was described1101

• 

However, the role of this phenomenon in 
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Kenya as regards other worm species 
encountered in this study is not clear. 
· This study therefore demonstrates and 
supports other workers' findings that 
faecal egg counts are highest during the 
dry weather rather than the wet weather. 
It is, 'therefore, the time when the rate of 
pasture contamination is also highest 
and dosing of livestock should be done ~t 
this time just before the rains. This would 
get rid of worm burdens and so reduce 
amount of contamination to further aug­
ment the dilution factor on pastures dur­
ing rainy seasons and so keep them with 
a low level of infective larvae. 
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INCIDENCE OF FASCIOLA GIGANT/CA INTRAMOLLUSCAN STAGES IN LYMNAEA 
NATALENSIS, THE INTERMEDIATE HOST, OVER A ONE-YEAR PERIOD INKENYA 

L.W. WAMAE and H.K. CHERUJYOT 
National Veterinary Research Centre, Muguga, P.O. Box 32, Kikuyu, Kenya. 

INTRODUCTION 

Liverfluke disease in cattle in Kenya is 
transmitted by the snail intermediate 
host Lymnaea natalensis. Few records in 
literature indicate incidence of _F. gigan­
tica in Lymnaea natalensis 11• It has been 
documented in Kenya that cattle fas­
cioliasis is limited to defined endemic 
areas where rainfall is suitable for its 
propagation,121, and some parts Qf the 
country have much higher incidences 
than others. 

Work done in other parts of the world 
indicate that incidence of liverflukes in 
cattle vary from one season to the 
n ext13.4.51. 

This work was designed to study 
monthly incidences of F. gigantica intra­
molluscan stages in Lymnaea natalensis 
from an area in Kenya where bovine fas­
cioliasis had been previously established 
as occurring in cattle16

'. 

Lymnaea riatalensis snails were col­
lected each month from endemic sites at 
Ruthagati and Kianjogu dams in Nyeri 
district and taken to the Veterinary Inves­
tigation Laboratory in Karatina. The 
snails were dissected ot..it to check for any 
intramc;»lluscan stages which were then 
differentiated into either liverfluke or 
non-liverfluke171• Additionally the snails 
were also checked for Chaetogaster lim­
nei which live in snail shells as commen­
sals. 

A total of 414 snails were collected and 
dissected out and results are shown in 
Table 1. Out ofthese a total of 130 (31.4%) 
had liverfluke intramolluscan stages 
(mostly rediae) while 252 (60.9%) har­
boured Chaetogaster limnei. Fork-tailed 
cercariae were encountered in some 
snails which were not infected ~ith Fas­
ciola developmental stages while, in 
others single tailed non-encysting cer­
cariae were seen. No snails were found 
infected with more than one cercaria!' 
type during this exercise. · 

Although highest incidences of Fas­
ciola infected snails (over 40%) were 
encountered during the months of 
March, May, June, and July infected 
snails were present most of' the year 
(Table 1). 

The observation that infected snails 
were present most of the year is impor­
tant epidemiologically in that susceptible 
hosts remain at risk of being infected 
throughout most of the year as. has been 
reported before in Kenya 181• Most cattle 
sampled from this area at different times 
of the year were found to be infected with 
liverfluke. It was also observed that many 
cattle are brought to this communal area 
to graze and drink and that cattle popula­
tions are higher during the dry season. 
These factors therefore produce almost 
perfect conditions for disease transmis­
sion. Metacercariae were also observed 
on vegetation in these areas and so were 
readily available to the cattle grazing 
iliere. · 

This vicious circle gets worse during 
the rainy season when snail populations 
increase rapidly. At this time a Jot of fresh 
water is available and so suitable snail 
habitats are formed. It appears that with : 
fresh water, snails are stimulated to lay a 
lot of eggs and also attain short genera­
tion intervals. 

Findings in this study therefore reflect 
those of other workers111 who have found 
that snails infested with rediae increase 
with rainfall while those shedding mature 
cercariae decrease with rainfall. 

As mentioned above some fork-tailed 
cercariae were also seen as well as single­
tailed non-encysting cercariae. The 
single-tailed non-encysting cercariae 
were identified in the laboratory as 
belonging to the family Plagiorchiidae 
which are intestinal parasites of verteb­
rates while the fork-tailed ones are those 
of the family Strigeidae and Diplos­
tomatidae which are intestinal parasites 
of birds and mammals171• 
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Table 1: Showing Incidences of various parasites In Lymnaea natalensls 
I' 
J, ,, ,. ,, 

Number of Fasciola 
Snails rediae/ 

dissected cercariae 

February 1987 117 13 
March 59 27 
April 18 2 
May 54 24 
June 56 24 
July 62 26 
August 

134 September 12 
October 6 1 
November 4 1 
December 3 0 
January 1988 0 0 
February1988 1 0 

TOTAL 414 130(31.4%) 

Also seen were Chaetogaster limnei 
which live in the mantle cavity of the 
snails. It was noted.that rise in number of 
snails infested with this commensal 
resulted in a decline in developmental 
stages of trematodes. This phenomenon 
has been reported before and attributed 
to these commensals swallowing 
miracidia and therefore interfering with 
their hostfinding capabiJityl9'. 
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AN ENZYME-LINKED IMMUNOSORBENT ASSAY (ELISA) FOR LIVESTOCK 
HYDATIDOSIS BASED ON A PARTIALLY PURIFIED THERMO-STABLE ANTIGEN 

F.M. NJERUH, J.M. GATHUMA 
Department of Public Health, Pharmacology and Toxicology, University of Nairobi 

and 
A.G. TUMBOH-OERI 

Department of Biochemistry, University of Nairobi 

TITRAGE AVEC IMMUNOADSORBANT LIE A UNE ENZYME BASE 
SUR UN ANTIGENE THERMOSTABLE EN PARTIE PURIFIE POUR 

LA DETECTION DE L'HYDATIDOSE CHEZ LE BETAIL 

Resum' 

Au total, 227 s~rums de b~tall ant ~t~ examin~s. Ces s~rums ~talent r~partis com me. 
suit: 68 s~rums de bovins (dent 35 de bovins qulavalent des kystes hydatiques Iars 
de l'examen post-mortem et 33 de bovins n'ayant pas de kystes hydatiques); 80 
s~rums de moutons (dent 25 de moutons qui avaient des kystes hydatlques et 55 de 
moutons n'ayant pas de kystes hydatiques); 79 sMums de chevres (dent 16 de 
chevres qui avaient des kystes hydatiques et 63 de chevres n'ayant pas de kystes 
hydatiques). 

Lorsqu'un titre ELISA de 1 :50 et plus a ~te consid~r~ com me ~tant posltif, une 
sensibilit~ de 68% et une sp~cificit~ de 54% ant ~t~ obtenues avec les s~rums ovins. 
On a pu obtenir une sensibilite de 88% et une speclficite de 40% avec les s~rums 
caprins, tandis que les s~rums bovlns ant donn~ une sensibilit~ de 51% et une 
sp~cificit~ de 70%. . 

Compte tenu de Ia faible sensibilitlt et speclficit~ obtenues avec Ia technique ELISA, 
il a et~ conclu que le test base sur l'antigene thermostable de liquide de kyste 
hydatique (LKH) ne sera it pas n~cessalre pour fa ire le diagnostic de l'hydatldose chez 
le b~tail.ll faudrait done Identifier d'autres antlgenes Echfnoc:Occus granulosus dans 
LKH qui pourrait permettre d'obtenir une meilleure sensibllit~ et sp~cificit~ que 
l'antigene thermostable. 

Summary 

A total of 227 livestock sera were examined. These consisted of: 68 sera from cattle, 
of which 35 were from cattle which had hydatid cysts at post-mortem Inspection and 
33 from cattle which did not have hydatid cysts; 80 sera from sheep, of which 25 were 
from sheep with hydatid cysts and 55 from sheep which did not have hydatid cysts; 
79 goat sera, of which 16 were from goats with hydatid cysts and 63 from goats 
without hydatid cysts. . . . . . 

When an ELISA titre of 1 :50 and above was considered positive a sensitivity of 68% 
and a specificity of 54% were obtained with sheep sera. A sensitivity of 88% and a 
specificity of 40% were obtained with goat sera, while the cattle showed a sensitivity 
of 51% and a specificity of 70%. 
. Due to the low sensitivity and specificity achieved with the ELISA method, It was 
concluded that the test based on the thermo-stable antigen of hydatid cyst fluid may 
not be useful in diagnosis of hydatidosis In livestock. There Is need therefore, to 
identify other Echinococcus granulosus antigens In HCF which may yield better 
sensitivity and specificity than the thermo-stable antigen. · 

INTRODUCTION ·• 

A variety of serological tests and. their 
attendant problems in sero~diagnosis of 
hydatid ·disease in man and livestock 
have been described111 The usefulness of 

enzyme-linked immunosorbent assay in 
'diagnosis' of livestock hydatidosis has 
been doubted by various workers.' Light­
owlers et a/.'21 reported that the specificity 
of ELISA in diagnosis of hydatid disease 
in sheep was poor, and that there was 
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overlap of serological reactions between 
infected and non-infected sheep, thus 
making individual diagnosis of hydatid _ 
infection unreliable. Gathura131 ·and 
Kagiko141 reported low ELISA specificity 
and sensitivity in diagnosis of hydatid 
disease in cattle. 

0 

A sensitive and specific serological test 
for hydatidosis in animals is desirable 
both for epidemiological studies and pos­
sible application in hydatid disease con­
trol programmes, by facilitating selective 
removal of the hydatid disease positive 
animals. 

This study was initiated with a view to 
investigate the possible application of 
ELISA based on the hyda'tid cyst fluid 
(HCF) thermo-stable antigen in diagnosis -
of hydatid disease in cattle, sheep and 
goats. 

Materials and Methods 

Sera: Sera were collected in universal 
bottles at the time of bleeding of the ani­
mals to be slaughtered. Clots were 
removed, the sera centrifuged at 2,000 x g 
and stored at4°Cwith 0.1% sodium azide. 

Antigen Preparation: The antigen was 
prepared according to a method 
described by Njeruh et al.1u 1• The method 
briefly consisted of the following steps: 
cattle hyda.tid fluid·· was concentrated 
twenty-fold by ultrafiltration through 
am icon, PM 30 filter paper, with. a cut-off 
point of 30,000 daltons. The c:;oncentrated 
fluid was heated in a pressure cooker at 
1.66 atmospheres and a temperature of 
110°C for 10 minutes, then centrifuged at 
2,000 x g. The supernate was used as 
source of antigen for the enzyme-linked 
immunosorbent assay. 

The Test Procedure: The enzyme­
linked immunosorbent assay, was car-

. ried out according to a method described · 
by Engvall and Perlmannm and Van 
Weemen and Schuurs181• An antigen solu­
tion containing 175JLg/ml protein was 
,diluted five hundred times in a coating 
buffer. The coating buffer consistea of: 
0.01M phosphate buffer, pH 7.2 with 2% 
polyethylene-glycol (PEG), 0.04M sodium 
chloride and 0.02% sodium azide. One 

hundred microlitres of the 1 :500 antigen · 
dilution ·was pi petted into eacli ·well of 
Titertek U-shaped microtitre plates. The 
plates were incubated for 48 hours in a 
humid. chamber. at room temperature. 
The plates were then washed 5times with 
a washing buffer which consisted of: 
1,000 mls phosphate buffer saline (PBS), 
pH 7.2, 0.05% Tween 80 and 9,000 mls of 
distilled water. The test sera were diluted 
serially from 1 :50 upto 1 :6,400. The 1 

diluent at pH · 7.5 consisted of: O.OSM 
phosphate buffer, 7.5% potassium 
chloride, 0.1% EDTA, 0.25% benzoic acid, 
0.5% Tween 80 and 5% normal rabbit 
serum. After addition of 1 OOJLI of test sera 
to each well the plates were incubated for 
one hour in a humid chamber at 3JDC. 
One hundred microlitres of anti-goat, 
anti-sheep and anti-cattle lgG-glucose 
oxidase conjugate was added to each 
well of separate plates, .and the plates 
incubated at 37o for one hour in a humid 
-chamber. The plates were washed five 
times in the washing buffer, and a sub­
strate· for glucose oxidase added. The 
substrate consisted of: Bata-O-glucose 
(17.5 n JLg/ml), horseradish peroxidase 
(HRPO) type VI (8.93 JLg/ml) and ABTS 
(0.225 JLg/ml) dissolved in O.OSM citrate/ 
ammonium acetate buffer, pH 5.0. Before 
the substrate was added to the plates, the 
mixture was decolourized with sodium 
dithionite until only a hazy green colour 
was left. After the substrate was added to 
the plates, the plates were incubated at 
room temperature for one hour and opti­
cal density (OD) readings taken using a ' 
Dynatech micro-ELISA reader. An 00 
reading of 50 and above was considered a 
positive reaction. 

Known positive and negative controls 
were included in all the test plates. A total 
of 227 livestock sera which consisted of 
68 sera of which 35 originated from cattle 
with hydatid cysts and 33 from cattle 
without hydatid cysts; 80 sheep sera of 
which 25 originated from sheep with i. 
hydatid·~ysts and 55 from sheep without / 
hydatid cysts; 79 sera from goats of 
which 16 originated from goats with 1 

hydatid cysts· and 63 from goats without 
hydatid cysts, were examined by the 
ELISA technique. 
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Results 

Wlien a titre of 1 :50 and above was con­
sidered positive, 18 out of 35 sera from 
cattle with hydatid cysts were identified 
correctly, thus giving a sensitivity of 51%, 
while 23 out of 33 sera from cattle without 
hydatid cysts gave negative results, thus 
showing a specificity of 70%. The results 
of examination of cattle sera are shown in 
Fig.1. 

When a titre of 1 :50 and above was con­
sidered positive, 17 out of 25 sera from 
sheep with hydatid cysts were identified 
correctly giving a sensitivity of 68%. 
Thirty out of 55 sera from sheep without 
hydatid cysts gave negative reactions, 
thus a specificity of 55% was recorded. 
The results of ELISA on sheep sera are 
summarized in Fig. 2. 

When a titre of 1:50 and above was con­
sidered positive, 14 out of 16 sera from 
goats with hydatid cysts were identified 
correctly, thus giving a sensitivity of 88%. 
Twenty five out of 63 sera from goats 
without hyda~id cysts gave negative reac­
tions, thus showing a specificity of 40%. 
The results of ELISA on goats sera are 
summarized in Fig. 3. 
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Discussion 

Serological diagnosis of hydatid dis­
ease in livestock appears to have 
attracted little attention from various 
research workers. However, possible 
application of sero-diagnosis of hydatid 
disease in livestock and selective slaugh­
ter of sero-positive animals as a tool for 
control of hydatid disease should be con­
sidered. This is particularly important in 
areas of high hydatid disease endemicity 
e.g. the Turkana District of Kenya, where 

· standard methods applied in hydatid dis­
ease control have proved not particularly 
useful due to several factors- e.g.lack of 
slaughter-houses, the. nomadic life-style 
of the Turkana people, low literacy levels 

- of the nomads, and hence inability to 
appreciate the life-cycle of the E. 
granulosus parasite. It is important there­
fore to develop a reliable serological test 
which may be applied to identify serolog­
ically positive animals in such endemic 
areas for selective removai. 

The ELISA sensitivity results of 51%, 
68%,· and 88% recorded with cattle, 
sheep and goat sera respectively are 
comparable to the 56% reported by 
Gathura<31who used 'Arc 5' in serodiag­
nosis of hydatidosis in cattle. Kagiko et 
a/.<91 used a combination of HCF antigens, 
and reported an ELISA sensitivity of 98% 
with cattle sera. The specificities of 
69.0%, 54.0% and 54.0% recorded with 
cattle, sheep and goat sera respectively 
are comparable to the 59% reported by 

. Gathura<31• Kagiko et a/.<91 reported an 
ELISA specificity of 70% when they 
examined 180 cattle sera. Lightowlers et 
af.m reported that the specificity of ELISA 
in diagnosis of hydatid disease in sheep 
was poor. There was overlap of serologi­
cal reactions between infected and non­
infected sheep, thus making individual 
diagnosis of hydatid infection unreliable. 

The low specificity recorded with the 
ELISA in diagnosis of hydatid disease in 
livestock may be mainly attributed to pre­
sence of cross-reacting antigens between 
HCF antigens and other parasites which 
are common in livestock. Kagiko<"1 and 
Njeruh and Lindqvistn°1 identified various 
cross-reactions between HCF antigens of 
E. gtanulosus origin and other parasites 
of livestock. 

Due to the low sensitivity and/or 
specificity of ELISA recorded with various 
species of livestock, it is concluded that 
this test is not useful in the diagnosis of 
hydatid disease In livestock. 
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TICK·WILDUFE ASSOCIATION IN RIVER~ STATE, NIGERIA 

S.N. OKIWELU 
Department of Zoology, University of Port Harcourt, P.M. B. 5323, Port Harcourt, Nigeria 

L'ASSOCIATION TIQUE/FAUNE SAUVAGE DANS L'ETAT DE. 
RIVERS AU NIGERIA 

Resume 

La faune sauvage de Ia plaine de Ia for~t pluvieuse, dans I'Etat de Rivers au Nlg.eri~ 
a e!e examinee pour Ia detection. des tiques (adultes et nymphes) au cours de 1~ 
penode allant de mal 1985 ll avnl 1986. Les animaux sauvages sulvants ont ete 
detiques: Neotragus batesl (antilope nalne de Bate), Potamochoerus porcus 
(sangller de for~t), Cephalophus maxwelli (cephalophe de Maxwell), Hyaena hyaena 
(hyil~e), Pathera pardus (leopard), Nandina binotata (marte des palmlers), Genetta 
pardma (genett~ des for~ts), Atherurus· africanus (pore-epic de buisson), 
Thoronomys Swmderianus (rat de jonc) et Cricetomys gambianus (gros rat) 

On n'a recuellll que deux tlques spp. (Boophilus decoloratus et Hy~lomma 
truncatum}. Un nombre elevll de ces deux espilces nous a lltll signal{! pendant Ia 
salson silche et Ia saison des pluies. On a aussl rassemblll quelques nymphes des 
deux especes de tique (3,17%-4,43%). Les mAles constituaient;61 51164 7% des 
adultes. L'hyilne, le sanglier de for~t et Ia marte des palmlers et~ient l~s hOtes 
preferes des tlques. Les raisons qui ont perm is d'obtenir Jes resultats publies dans 

· cette communication sont exposees. 

·Summary 

Wildlife from the lowland rain forest In Rivers State, Nigeria, were examined for ticks 
(adults and nymphs) during the period, May 1985 - April, 1986. The following 
wildlife were de-ticked: Neotragus batesl (Bate's dwarf Antelope), Potamochoerus 
porcus (forest hog); Cephalophus maxwel/i (Maxwell's duiker), Hyaena hyaena 
(Hyaena), Pathera pardus (Leopard), Nandina blnotata (Palm civet), Genetta pardina 
(Forest genet), Atherurus afrlcanus (Bush-tailed Porcupine), · Thoronomys 
swlnderianus (Cane Rat) and Crlcetomvs gsmblsnus (Giant Rat). 

Only two tick spp. (Soophilus decolorstus and Hys/omms truncstum} were 
collected. High numbers of both spp. were recorded in the dry and rainy seasons. 
Few nymps (3.17-4.43%) of both spp. were collected. Males accounted for 61.5-
64.7% of adults. Hyaena, Forest Hog and Palm Civet were the most favoured hosts. 
Probable reasons for the results obtained are presented. · 

.• 

INTRODUCTION 

' 
The incessant drought affecting the 

Northern States in Nigeria has high­
lighted the need for the utilization of pas­
tures in the Southern States of the coun­
try for livestock production. The Southern 
States include Rivers States. The Rivers 
State Government recently unveiled 
plans to develop cattle production in the 
state. Reports from the State Ministry of 
Agriculture. (Livestock Division) indicate 
an increasing incidence of various 
arthropod-borne diseases of li.vestock: 
trypanosomiasis, babesiosis and aJ1ap­
lasmosis. The importance of acarines as 
vectors of major diseases of livestock in 
Nigeria has bee·n documented11 "·

1
b·

2
" 1• Our 

present knowledge on the spp. complex 

and distribution of Nigerian ticks is 
largely due to several surveys in the last 3 
decades<3•4•5•8·'"·2b.2c.n. The tick surveys were 
conducted in the Southwestern and 
Northern sections of the country and 
restricted to rangeland and livestock. The 
area presently designated Rivers State 
was not covered in any of these surveys. 
Preliminary observations by Okiwelu et. 
aJ<81 on cattle ·grazing in the rangeland 
near Port Harcourt (capital of Rivers 
State), during the dry and rainy seasons 
of 1981-1982, showed high populations 
of nymphal and adult ticks. The rainy sea­
son populations were significantly 
higher. The dominant species was 
Amblyomma vai'iegatum, the vector of 
the rickettsia, Cowdria ruminatum, the 
causative organism of Heartwater in cat-
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tie. Mohammed11 b1 described this disease 
as endemic in Nigeria. Other spp. 
encountered in these preliminary investi­
gations were Boophilus geigyi and 
Hyalomma rufipes. Boophilus spp. are 
vectors of Babesiosis in Nigeria. This dis­
ease is also endemic12• 1• 

Since wildlife are known to habour 
ticks191, it is imperative that studies of the 
ecology of . ticks in a habitat, should 
include ivestigations of those occuring on 
wildlife. There are few studies on wildlife-tick 
associations in Africa110•

11
•
121

• In continua-
tion of studies on tick ecology in Rivers 
State, investigations were conducted on 
tick-wildlife associations during the rainy 
(May-October, 1985) and dry (November 
1985-April, 1986) seasons. Its is envis­
aged that the results obtained will com­
plement those reported from observa­
tions on cattlem. Survey of ticks on other 
livestock and rangeland is in progress. 

Study Area 
The Rivers State occupies an area of 

28.00km2 and lies between 4° 17N and so 
29N, so 31'E and 7o 36E. Two-thirds of it 
lies within the Niger Delta Basin. The land 
surface of the State is dominated by 
plains of mainly 0-50m, except the north­
east tip, where it is 50-100m above sea 
level. The annual maximum temperature 
for the capital, Port Harcourt, is 30°C. The 
hottest months are February, March and 
April. The coldest month is usually 
August. The RH is high throughout the 
year, because it is affected by humid 
maritime airmass all year round. The low­
est mean annual rainfall is 2500mm in the 
extreme north-east. Along the coast, it is 
more than 4000mm. The vegetation con­
sists of: lowland rainforest, with Pen­
nisetum-dominated grass species in the 
North-East, freshwater swamp forest, 
saltwater swamp-forest in the south (ex­
cept at the coast, where coastal grass spp. 
dominate). 

Materials and Methods 

Studies were undertaken during the 
period, May 1985-April1986. The wildlife 
examined in this study were collected 
from the lowland rainforest. Ticks were 

collected from wildlife shot by local hun­
ters, De-ticking proceeded immediately 
on arrival at the wildlife meat market at 
Omagwa. The following wildlife were de­
ticked: Artiodactyla-Neotragus batesi 
(Bate's dwarf antelope), Potamochoerus 
porcus (Forest hog), Cephalophus max­
wel/i (Maxwell's duiker) Carnivora -
Hyaena hayaena, (Hyaena), Panthera par­
dus (Leopard), Nandina binotata (Palm 
civet), Genetta Pardina (Forest . Genet) 
and rodents Athcrurus africanus (Bush 
tailed Porcupine), Thryonomys swinder­
ianus (Cane Rat) Cricetomys gambianus 
(Giant Rat). All wildlife examined were 
collected from the lowland rainforest of 
the State. 

Ticks were examined and identified. 
Nymphs and adults of each tick species 
on each wildlife sp. were counted. 
Monthly data were recorded. 

Results 

Only two tick species Boophilus decol­
oratus and Hyalomma truncatum were 
recorded (Table 1 ). More H. truncatum 
were collected; it accounted for 65% of all 
ticks collected. This ratio was consistent 
both in the rainy and dry seasons. Both 
species occurred throughout the year. 
Nymphs accounted for only 3.17% and 
4.43% of the Hyalomma and Boophilus 
collections respectively and the rest were 
adults. Males accounted for 61.5% of 
adult Boophilus and 64.73% of adult . 
Hyalomma. Larvae were not recorded. i 

Ticks were found on all wildlife 1 · 

examined, throughout the year (Table 2). 
High numbers of ticks, in a descending 
order, were collected from Hyaena, , 
Forest hog, Palm civet and Cane rat, dur­
ing the rainy season. Few ticks, in a 
descending order, were collected from 
Antelope, Genet, Duiker and Giant rat 
during the rainy season. No leopard was 
examined in the rainy season. 1 

In the dry season, many ticks were 
recorded, in a descending order, from : 
Hyaena, Cane rat, Forest hog and 
Antelope. Few ticks, in a descending 
order, were collected from Genet, 
Leopard, Civet, Duiker and Giant rat. 

/ 
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Table 1: Seasonal and monthly numbers of tick spp. collected off wildlife In Rivers State (June, 1985- May, 
1986) 

p E R 0 D 

Tickspp. RAINY DRY Grand 
Totals 

May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. April 

Boophilus 
decoloratus 107 205 39 327 157 43 136 112 64 146 119 102 1,557 
Hyalomma 
rufipes 387 142 13 480' 286 314 280 128 135 406 170 162 2,903 

Season Totals 2,500 (Rainy) 1,960(Dry) 

Table 2: Numbers of ticks on various wildlife hosts 

Season Host• 

Rainy(May- H. hyaena 
October1985) · N.batesi 

P.porcus 
N.binotata 
A. africanus 
G.pardina 
C.maxwelli 

Dry (November A. africanus 
1985-April, 1986) H. hyaena 

G.pardina 
C.maxwelli 
N.batesl 
P.porcus 
P.pardus 
N.binotata 

*Numbers of hosts examined varied. 

Discussion 

In Hoogstraal's dendogram of tieR 
phylogeny, Boophilus and Hyalomma are 
among the genera of the sub-family 
Metastriata191.lt is therefore not surprising 
that the closely related gene·ra Boophilus 
and Hyalomma are closely associated on 
the ·same hosts. Hoogstraal stated that 
Boophilus decoloratus has co-evolve~ 
with the magnificient variety of artiodac­
tyls that enrich the extensive African 
savannas191• It is obvious that B. decol­
oratus has extended its range, beyond 

Boophilus decoloratus Hyaloma truncatum 
Adults Nymphs Adults Nymphs 

392 14 162 2 
233 0 18 2 
192 0 845 3 
66 14 0 0 

131 0 519 35 
16 0 16 0 
7 3 38 2 

827 31 1,598 44 

151 1 410 26 
340 9 100 4 

22 0 10 0 
7 0 50 4 

62 15 55 3 
68 4 568 9 
16 0 12 8 
0 0 2 0 

666 33 1,207 54 

the artiodactyls, since many were col­
lected from carnivores (hyaena, civet) 
and rodents (cane rat). Hoogstraal also 
notes that in parts of West Africa, B. 
decoloratus has been replaced by B. 
geigy1191• This phenomenon may explain 
the replacement of B. decoloratus by B. 
geigyi on cattle examined at the main 
abbaittor at Port Harcourt, capital of Riv­
ers State181• 

· Jxodids had also been recorded on dif­
ferent groups of large and s111all mam­
mals by other workers. Hoogstraal stated 
that ticks were found on medium to small 
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rodents1111• Sachs and Sachs collected 
ixodids from bovids1121• Yeoman and 
Walker also recorded the closely related 
ixodid, Rhipicephalus on carnivores 
(Mongoose, Genet, Hyrax)',,· · 

Finally, it should be mentioned that the 
high numbers of ticks on Hyaena, Red 
river hog and Cane rat were probably also 
attributable to the significantly higher fre­
quencies of these mammals among all 
wildlife examined. 
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CASEOUS LYMPHADENmS OF SHEEP AND GOATS IN KENYA 
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LYMPHADENITE CASEIFORME DES OVINS ET DES CAPRINS AU 
KENYA 

RHum6 

Dans une ~tude sur Ia lymphad~nlte cas~lforme chez les 'ovlns et les eaprlns 
lndlglmes au Kenya, 54 des 757 chllvres (7, 13%) et 6 des 378 moutons (1,6~) avalent 
un ou plusleurs abclls. L'abclls ~talt trlls fr~quent dans les gang lions lymphatlques 
prescapulalres (68,25%) sulvis par les gangllons lymphatlques pr~cruraux (14,28%). 
On a obse!V~ six abseils sous-cutan~s prlls des gang lions lymphatlques superficiels 
qui n'ont subl aucune Infection. L'hlstopathologle des abclls a r~v~" une Inflam­
mation sous forme de granuloma. C. pseudotuberculosis a ~t61sol6 de 79,36% des 
abclls dans des cultures pures ou m61ang~es. D'autres mlcro-organlsmes furent 
lsol6s de 11,1% des &bells, tandis que 9,52% ~talent st~rlles. 

Summary 

In a survey of caseous lymphadenitis' in local sheep and goats In Kenya, 54 of 757 
goats (7.13%) and six of 378 sheep (1.6%) were found to have one or more abscesses . 

. Abscessatlon was commonest In the prescapular (68.25%) followed by the precrural 
· (14.28%) lymphnodes. Six abscesses were located subcutaneously close to' 

uninvolved superficial lymphnodes. Histopathology of the abscesses showed 
granulomatous Inflammation. C. pseudotuberculosis was Isolated from 79.36% of 
the abscesses In pure or mixed cultures. From 11.1% of the abscesses other micro­
organisms were isolated while 9.52% were found sterile. 

INTRODUCTION 

Caseous lymphadenitis (CLA) is a 
chronic insidious disease mainly of sheep 
and goats which is caused by Corynebac­
terium pseudotuberculosi$1.2.31, The dis­
ease is characterised by caseous lesions 
in peripheral lymphnodes but can also 
spread to · visceral lymphnodes and 
organs11

"'·
51

• CLA is usually clinically inap­
parent and is observed during slaughter 
although the disseminated form causes a 
chronic debilitating condition'5•8•7 '. 

CLA has a worldwide distribution and 
causes high economic losses through 
condemnation of affected carcass.es and 
organs at slaughter/4.31 and through 
losses ·in production and reproduc-
tion's.s.to'. . 

In Kenya, two cases of CLA have been 
reported in an exotic sheep flock111 '. Infec­
tions by C. pseudotuberculosis have also 
been reported in cattle,n2•131, and in 
rhinoceros1121• This investigation w~s 

aimed at olltaining information on CLA in 
local sheep and goats in :Kenya with 
respect to the prevalence, the pathologi­
cal manifestation and the isolation of the 
aetiological agent. 

Materials and Methods 

Animals 
· Carcasses of sheep and goats were 
examined during post mortem meat 
inspection in four slaughterhouses in 
Nairobi. Animals slaughtered in these 
slaughterhouses come from different 
parts of the country but mainly from the 

· nomadic North-Eastern, Rift Yalley and 
Eastern provinces. The breeds of goats 
were mainly the Galla and the East Afri­
can. Sheep breeds were the Dapper, 
Black-head Persian, the Red Maasai and 
cross-breeds. 

Post mortem Examination Procedure 
The superficial and internal lym-
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phnodes of the carcasses were incised 
and examined for abscesses. Visceral 
organs were examined by palpation and 
incisions. Any abscessed lymphnode or. 
lesion was excised, put separately into 
plastic containers and transported to the 
laboratory. 

Bacteriology 
Pus from abscesses was cultured on 

5% ox blood agar and incubated at 37°C 
for a maximum of two days. Bacterial iso­
lates were characterised and identified on 

·the basis of their cultural characteristics, 
cellular morphology and staining and 
biochemical reactions114l, 

Histopathology 
·Abscessed lesions and lymph nodes 

were fixed in 10% formalin, embedded in 
paraffin wax and sectioned at SJ.Lm thick­
ness (Rotary microtome, Leitz, West Ger­
many). Sections were stained with 
Haematoxylin and Eosin (H&E). 

Results 

Abscesses 
A total of 757 carcasses of goats were 

examined. Fifty four carcasses (7.13%) 
- had abscesses in one or .two locations. 
Altogether, 56 abscesses were observed 
(Table 1 ). Fifty of them were located exc­
lusively in peripheral lymphnodes (40 
prescapular, six precrural, three paroti_d, 
and one submaxilar), two involved pre­
crurallymphnodes as well as the adjacen.t 
subcutaneous tissue, while four affected 
only subcutaneous tissue adjacent to 
peripheral · lymphnodes (three in pre-

scapular regions and one in a precrural 
area). · · 

Three hundred and seventy eight , 
sheep carcasses were examined. Six of 
them (1.6%) had abscesses in one or two 
locations. A total of seven abscesses 
were observed, which were distributed as 
follows:: three in prescapular lym­
phnodes; one in a precrurallymphnode; 
one each in the subcutaneous tissue 
adjacent to a prescapular and a precrural 
lymphnode; and one in the lung 
parenchyma (Table 1 ). · 

Lymphnode abscesses affected either 
the entire node, one pole, or occurred as . 

· f~ci in different areas of the node paren­
chyma. The pus was either creamy or 
greenish-yellow in colour, and the consis­
tency either caseous, granular or hard 
and calcified. Pus in one lymphnode 
abscess from a sheep was arranged in 
onion-like concentric circles. Subcutane­
ous abscesses were all greenish-yellow 
and caseous and none was calcified. 

Table 2: The type and frequency. of Isolation of 
microorganisms from caseous sheep and goat 

abscesses 

Culture type 

Organism pure mixed total 

C. pseudotuberculosis 36 14 50 
Bacillus spp. 1 8 9 
Streptococcus spp. 2 4 6 
Staphylococcus spp. 3 ' 1 4 
Coli forms 0 4 4· 
Pseudomonas spp. 0 1 1 i 
None 6 I, 

Table 1: The number and distribution of caseous abscesses In sheep·and goats 

Number of abscesses 

Locatron of abscesses Sheep % Goats % 

L.N. prescapular 3 42.85 
I' 

40 71.421 
L.N. precrural 1 14.28 8 14.28: 
L.N. parotid 0 3 5.35i 
L.N. submaxillar 0 1 1.7~1 
Lung \ 1 14.28 0 
Subcutaneous 2 28.57 4 7.14' 

Total 7 56 

L.N.=Lymphnode 
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Histopathology 
Microscopically, the lesions consisted 

of a necrotic centre surrounded by a zone 
of neutrophils, giant cells, macrophages, 
plasma and epithelioid cells. lesions 
were encapsulated by a dense layer of fib­
roblasts. 

Bacteriology ... 
Table 2 shows the types and frequency 

of isolation of micro-organisms from the 
sheep and goat abscesses. C. · 
pseudotuberculosis was isolated from 50 
of 63 abscesses (79.36%) either in pure 
cultures (36 of 50 instances) or together 
with other organisms (14 cases). Seven 
abscesses (11.1%) yielded other 
organisms (Bacillus sp., Streptococcus 
sp., . Staphylococcus sp., Coliforms or 
Pseudomonas sp.,) in pure or mixed cul­
tures, while another six (9.52%) including 
the pulmonary abscess (from a sheep) 
were bacteriologically sterile. 

Discussion 
The present results show that CLA is 

prevalent in local sheep and goats in 
Kenya and that Corynebacterium 
pseudotuberculosis is an important 
causative agent. The organism was iso­
lated from majority of the lesions (79.4%) 
either in pure or mixed cultures. Other 
organisms (pyogenic and non-pyogenic) 
were recovered from 11.1% of the 
lesions. These other organisms were pre­
sumably secondary invaders that had 
overgrown the primary pathogen in the 
lesions. Apart from C. pseudotuber­
culosis, other pyogenic organisms such 
as Staphylococcus aureas and Corybac­
terium pyogenes have only experimen­
tally (in sheep) been shown to cause 
abscesses in superficial lympnodes1151• 

These other organisms are also unlikely, 
to cause the typical caseous granulomat­
ous lesions of C. pseudotuberculosis3'. 

A condition of subcutaneous abscesses 
located close to lymphnodes in sheep 
(Morel's disease), caused by a Gram posi­
tive Micrococcus, has been reported in. 
Kenya1111• No such organism was however 
isolated from the subcutaneous absces­
ses, which were observed in both sheep 
and goats. Only C. pseudotuberculosis 

was isolated from one of such abscesses. 
The prevalence of caseous lesions in 

goats (7.1%) was similar to those 
reported in other parts of the worldus.t7•18'. 

The observed prevalence in sheep (1.6%) 
was much lower than those reported by 
other workers12

•
191

• The commonest route 
of infection by C. pseudotuberculosis in 
sheep is through superficial wounds such 
as those inflicted during shearing«20•21 '. 

The local sheep in Kenya are not normally 
shorn. The unshorn wool possibly in turn 
protects the sheep against thorns and 
other sharp objects that may inflict super­
ficial wounds. 

The commonest site of abscessation in 
both sheep and goats was the prescapu­
lar lymph nodes. With respect to sheep in 
the present results, the site was in agree­
ment with other reportsn.21.221, Lym­
phnodes of the head region are repor­
tedly the commonest site of infection in 
goats110

•
18

•
18

•
191

, This possibly results from 
infections through traumatised buccai 
mucosae1161

• The majority of the goats 
examined in this work came from arid 
and semi arid areas with vegetation of 
thorny bushes. Superficial scratches 
inflicted during browsing would there­
fore·be the most likely route of infection, 
with subsequent high infection rate of 
superficial body lymph nodes. 

Only ·in one (out of four) lymphnode 
abscess from sheep was the pus 
arranged in onion-like concentric circles 
although this· is considered a classical 
feature in ovine C. pseudotuberculosis 
lymphadenitis11.31 and a major distinction 
between caprine and ovine ClAC191• No 
goat abscess had such a pattern of pus 
arrangement but insipissation and calcifi­
cation which is considered rare,1151 was 
.frequently observed. 

In the present investigation, CLA of 
· local sheep and goats in Kenya under . 

nomadic conditions was found to have a 
low and a moderate prevalence rate 
respectiv.ely. The pathological manifesta­
tion of the disease in both species was 
mild. None of the affected carcasses had 
more than two abscesses and abscesses · 
in all carcasses (except one) were superfi­
cially located. The disseminated form of 
the disease was not observed. 
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·PREVALENCE DE LA BRUCELLOSE BOVINE CHEZ UN TROUPEAU 
LAmER AVANT ET APRES L'ISOLEMENT DES ANIMAUX 

INFECTES 

La pr~valence de Ia brucellose bovine a fait I' objet d'~tudes chez un troupeau laitier 
sous exploitation intensive pendant deux ann6es cons~cutives. Les taureaux 
reproducteurs avaient le taux d'incidence le plus ~lev~ (71,4%) suivis par les vaches 
taries (37,6%). En d~pit de l'isolement de tous les animaux infect~s. Ia moyenne 
globale du taux d'incidence au cours de Ia deuxi~me ann~e d'enquAte ~tait ~lev~e 
contrairement aux pr~visions (19,9% pour Ia premiere ann~e contra 5,9% pour Ia 

- deuxieme ann~e). 
Le test de fixation du compl~ment (CFT) s'est av6r~ le test de diagnostic 

s6rologique le plus fiable que l'on pourrait utiliser pour confirmer les r~sultats 
n~gatifs et incertains obtenus avec le test sur Plaque de Rose Bengal (RBPT) et le test 
d'agglutination du s~rum (SAT). 

Summary 

Prevalence of bovine brucellosis was studied in a dairy herd under intensive 
husbandry management for two consecutive years. The serving bulls showed the 
highest incidence rate (71.4%1 followed by dry cows (37.6%). lnspite of isolation of 
all reactors1 the overall average incidence rate during the second year survey was 
unexpectedly high (19.9% for the first year compared to 5.9% for second year). 

The Complement Fixation Test (CFTI was found to be the most reliable serological 
diagnostic test that could be utilized for confirmation of Rose Bengal Plate Test 
(RBPT) and Serum Agglutination Test (SAn negative and doubtful results. 

INTRODUCTION 

Despite the prevalence of bovine 
brucellosis among Sudanese cattle with 

! fairly high incidence rate11.2·31and despite 
the nature of the disease as a public 
health hazzard and it's great economic 
importance, the disease has been over 
shadowed till recently by major killing 
diseases like rinderpest. However, yvith 
the developing livestock industry, the 
economic significance of this disease and 
it's potential danger to human health can­
not be disregarded. Therefore, an effi­
cient control programme is desirable. 
The efficacy of such programmes neces­
sitates close assessment of the tools used 
in surveying the disease and their ability 
to detect latent carriers141• • 

In this study the most currently used 
serological tests for diagnosing brucel­
losis were compared. The efficacy of 
reactors isolation policy as a means for 

controlling bovine brucellosis was 
ob~erved. 

Materials and Methods 

The herd used in this study belonged to 
a well managed dairy farm around Khar­
toum. The total number of cattle sur­
veyed was 371 for the year 1985 and 270 
for year 1986. During these ,surveys no 
animal was introduced to the farm. The 
herd was composed of milking cows, dry 
cows, heifers, bulls and male calves. The 
breed types of the herd members were 
crossbred (local Zebu X European Frie­
sian) and recently (1984) pure European 
Friesian cows were admitted to the farm. 

None of the animals tested were vacci­
nated against brucellosis. 

Blood from the jugular vein was col­
lected into sterile vaccutainers and serum 
was separated _by centrifugation. Rose 
Bengal plate. (RBPT) was assayed 
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immediately while serum Agglutination Results 
Tast (SAT) and Complement Fixation Test 
(CFT) were performed latter on the stored 
sera. · 

All serological tests were carried out 
according to the standard procedures 
described by Morgan15'. 

The CFT was applied in year 1986 for 
confirming the sera that were either 
doubtful to RBPT or negative SAT. The 
animal was considered positive to SAT 
whenever it gave a titre of 2/20 or more, 
this is equivalent to 31 IU/ml. A titre of 1/ 
10 or more is regarded as positive for CFT 
since none of the animals tested were 
exposed to vaccination. Reactors found 
in the year 1985 were isolated from the 
herd. ' 

The incidence of brucellosis in the herd 
was 19.9% for the year 1985 compared to 
5.9% for the year 1986 Table (1). All the 
recently introduced Friesian cows were 

_negative for the three serological tests. 
The serving bulls showed the highest pre­
valence rate (71.1%) followed by dry 
cows (37.6%) then heifers (14.2%) and 
the milking cows being the least (12.5%). 
The male calves were found negative to 
all tests. During the year 1986 a marked 
decrease in the incidence of brucellosis 
among all members of the herd was 
recorded after isolation of the reactors 
tested in year 1985. · 

During surveillance in 1985 RBPT and 

Table 1: Incidence of brucellosis In dairy herd based on three serological tests for two consecutive years· 

Animal Year of Total RBPT SAT CFT 
condition testing Number + ± Reoctors + % + % 

Tasted Reactors Reactors 

Milking cows 1985 128 6 112 0 12.6 16 112 12.5 
1986 94 8 86 0 8.5 8 86 8.5 8 86 85 

Dry cows 1985 85 .32 53 0 37.6 32 63 37.6 
1986 146 5 139 2 34 6 146 4.1 7 139 4.8 

Bulls 1985 7 5 2 0 71.4 5 2 . 714 ' 
1986 3 0 3 0 0 0 3 0 0 3 0 

Heifers 1985 148 21 127 0 14.2 21 127 14.2 21 127 14.2 
1986 39 2 37 0 5.1 2 37 5.1 2 37 5.1 

Male calves 1985 3 0 0 0 0 0 3 0 
1986 8 0 8 0 0 0 8 0 0 8 0 • Total 1985 371 74 297 0 19.9 74 297 19.9 
1986 290 15 273 2 5.2 16 274 5.5 17 273 5.9 

+Positive, -;:;;gative, ±doubtful results oltests applied. 

Tobie 2: Distribution oltltreslor positive results of CFT ond SAT I. 
I• 

Animal Veer of Positive tltres lor SAT Positive lltreslor CFT 
condition testing 2 3 2 2 3 2 3 1 1 1 1 
Milking 20 40 80 160 320 840 1280 10 40 40 80 160 320 840 

Cows 1985 2 5 6 2 1 0 0 
1986 1 2 1 1 3 0 0 4 0 2 0 0 2 0 

Dry cows 1985 4 3 3 4 5 5 8 
1986 0 2 1 1 0 2 6 3 2 0 0 0 

Bulls 1985 0 1 1 1 1 0 1 
1986 0 0 0 0 0 0 0 0 0 0 0 0 . 0 

I 0 
Heifers 1985 0 2 3 4 3 ' 4 5 : 

1986 0 0 1 1 .o 0 0 0 0 0 
,, 

0 
Male 1985 ·o 0 0 0 0 0 0 

r; 
1986 0 0 0 0 0 0 0 0 0 0 0 0 o: 0 

%of each 1985 8.1 14.9 17.6 14.9 18.5 12.2 18.9 
titre 1986 6.3 . 2.5 18.8 18.8 18.8 12.2 0 14.2 11.8 11.8 5.9 4.8 4.8 5.9 
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SAT gave doubtfull or negative results; 
those were confirmed positive by CFT. 
with incidence rate of 3.4% for RBPT, 
4.1% for SAT 4.8% for CFT.It is quite· clear 
that the distribution oftitres (Table 2) dur­
ing the first and second ·surveillance 
.reflected a marked differences in the 
infection rate. However, in the second 
survey most of the reactors were more or 
less concentrated in the lower level of 
serological titres. 

Discussion 

The high prevalence rate of bovine 
brucellosis during the first year survey at 
both, herd and group levels, was proba­
bly due to the intensive husbandary man­
agement adopted where the reactor ani­
mals are in permanent contact with 
healthy ones. The high incidence rate 
among serving bulls (71.4%) may be a 
factor in dissiminating the disease. It is 

. worth-mentioning that the cross-bred 
bulls used for serving the Friesian cows 
were found to be free of the disease 
through out the two test-periods. 

Despite the dramatic decrease in over-
. all incidence rate for the second year sur­

vey following the isolation of all reactors, 
yet the situation was disappointing. The 
results reflected either the limited ability 
of the currently used serological tests for . 
detection of· brucella antibodies or the 
occurrence of latent carriers. It has been 
reported that a breakdown occurs in heif­
ers which were negative to brucellosis 
blood tests up to two years after the 
removal of reactors141• Other breakdowns 
had been recorded in brucella free-zone 
areas'51• These observations were in a 
close agreement with the present ·find­
ings suggesting the possibility of an in 
apparent latent infection of long standing 
nature. Moreover, whatever the number 
.of latent carriers is small, the damage 
they might cause due to the contagious 

nature of the disease, can be extensive. 
Therefore, to rely on test and slaughter 
policy in conj\lction with proper sanitary 
measures171 were found unsatisfactory for 
eradication of brucellosis. In addition to 
the above mentioned measures, the 
routine survey of brucella antibodies 
together with isolation of reactors could 
hinder the spread of infection and localize 
it. 

It was 'clear that the reactors in the sec­
ond year surveillance possessed less 
degree of infection. This might point 
towards the inability of the RBPT and SAT . 
to detect the very low level of the circulat-

' ing brucella antibodies. Hence the cases 
that were classified as doubtful by RBPT 
or negative by SAT found positive by CFT. 
In general this is in agreement with Stem­
shorn'"· Though RBPT is essentially 
employed as screening test in serological 
diagnosis of ~ovine brucellosis together 
with SAT, Whenever, there are conflicting 
results between RBPT and SAT, applica­
tion CFT as a confirmatory procedure is 
necessary. · 

'References 

1. Nasri, M.E. (1960) Veterinary Record72 pp 1200. 
2. Oafaalla, N. (1962) Sudan Journal of Veterinary 

Science and Animal Husbandary, 3 pp 80. 
3. 'lb.rahim, A.E. & Habiballa, N. (1975). Tropical 

Animal Health and Production 7 pp. 245. 
4. Dolan, LA. (1980) Veterinary Record 106 

pp. 241. 
5. Morgan, W.J.B. Mackinnon, D.J., Gill, K.P.W. 

Gower. S.G.M. & Norris, P.I.W. (1978). Bruce­
llosis Diagnosis standard laboratory Tech· 
niques. Second edition Ventrsl Veterinary Labo­
ratory, New Haw, Weybridge, Surrey KT 15 · 
#HB. Ministry of Agriculture Fisheries and 
Food pp. 126. 

6. lapraik R.D. & Moffat. (1982) Veterinary Record 
111 pp. 578. 

7. Hussein, A.S., Singh. S.S, & Haji (19781 Bulletin 
of Animal Health and Production in Africa 26 
pp.150. 

8. Stemshorn, B.W., Forbes, LB.,· Eaglesome, 
M.D., Nielsen, K.H., Robertson, F.J. & Samagh, 
B.S. (1985). Canadian Journal of Comparative 
Medicine 49 pp. 391. 

Received for publication on 27th Apri/1988 . 



j. 

: 

• I· 



· Bull. Anim. Hlth. Prod. Afr. (1990), 38,23-25 

BRUCELLOSIS IN SHEEP AND GOATS IN CENTRAL ETHIOPIA 

TEKEL YE BEKELE and O.B. KASALI 
International Livestock Centre for Africa (ILCA}, P.O. Box 5689, Addis Ababa, Ethiopia 

LA BRUCELLOSE CHEZ LES OVINS ET LES CAPRINS DANS LE 
CENTRE DE L'ETHIOPIE 

Resume 

Des echantillons de serum preleves de 1.507 moutons et 1.197 chevres lt !'abattoir 
d'Addis-Abeba, lt Debra Berhan et lt Abomessa ont ate examines pour detecter Ia 
brucellose ill' aide du test sur Plaque de Rose Bengal. Les taux globaux de prevalence 
etaient respectivement de 1,5% et 1,3% chez les moutons et les chevres. II est 
propose de recourir lt Ia vaccination avec Ia souche Rev. 1 com me moyens eventuels 
de lutte centre Ia brucellose chez les petits ruminants. 

Summary 

Serum samples collected from 1507 sheep and 1197 goats at Addis Ababa abattoir, 
Debre Berhan and Abomessa were tested for brucellosis using the Rose Bengal test. 
The overall prevalence rates were 1.5 and 1.3% in sheep and goats respectively. 
Vaccination with strain Rev. 1 Is suggested as the possible means 'of control of 
brucellosis in small ruminants. 

INTRODUCTION 

Brucellosis is the cause of abortion and 
infertility in sheep and goatsm. It is a dis­
ease which occurs due to infection with 
Brucella melitensis or Brucella abortus 
and at times with other brucella 
organisms. 

Although there are 23 million sheep 
and 18 million goats, there are limited 
reports on brucellosis in small ruminants 
in Ethiopia. Brucella abortus was isolated 
from cattle and Brucella melitensis from 
goats12

•
3
'. Ovine and caprine brucellosis 

have also been reported by the Office 
International des Epizooties141• 

Brucellosis has been reported in small 
ruminants in neighbouring countries. 
Prevalence rates of 1.7% of 2227 sheep 
and 1.5% of 5674 goats in the Sudan151, 

6.01% of 505 sheep and goats in Kenya161 

and 2.8% of 250 goats, 7.20% of 250 
sheep and 5.29% of 340 goats· in 
Somalian·81 were reported. Chukwu191 gave 
a detailed review on the prevalence of 
brucellosis in domestic animals in differ­
ent African countries. The disease is also. 
endemic around the Mediterranean, 
North Africa and the Middle East1101

• 

Since the prevalence of brucellosis has 
not been studied in small ruminants in 

Ethiopia, this epidemiologic work was 
conducted from mid 1985 to mid 1987. 

Materials and Methods 

Serum samples were collected from 
1062 sheep and 561 goats slaughtered at 
the Addis Ababa abattoir and from a field 
population of 445 sheep and 636 goats. 
The sera were preserved at -20°C until 
tested. 

The origin of most sheep and goats 
slaughtered at Addis Ababa abattoir were 
from the central parts of Ethiopia111l. The 
sheep originated mainly from the high­
lands of Arsi, Welo and Shewa regions 
while the goats originated from the low­
land areas. The two major sources of sup­
ply of ·goats were Ameya and Mecha 
which are 200 km west of Addis Ababa. 
The field samples were obtained from 
Debre Berhan and Abomessa, 130 and 
200 km north and east of Addis Ababa 
respectively (Figure 1 ). 

All sera were tested with the Rose Ben­
gal test (RBT)11

•
3

•
12

•
131 using the antigen 

supplied by the Central Veterinary labo­
ratory, Weybridge, United Kingdom. 

Data were analysed using Chi-square 
method1

'
41

• 
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Table 1: The Prevalence of brucellosis using Rose Bengal test 

Place of Sheel! 
sample No. of No. 
collection sample positive 

Addis Ababa· 
abattoir 1062 22 

Abomessa 

Debre Berhan 445 0 

·Total 1507 22 

Results and Discussions 

The results of the RBT are presented in 
Table 1. The prevalence of brucellosis 
was 2.1% of 1062 sheep and 0.2% of 561 
goats tested from Addis Ababa abattoir. 
The field samples gave a value of 0% of 
445 sheep for Debra Berhan and 2.4% of 
636 goats for Abomessa. The overall pre­
valence rates were 1.5% of 1507 sheep 
and 1.3% o! 1197 goats. 

Goat 
'Yo No. of No. % 

positive sample positive positive 

2.1 561 0.2 

636 15 2.4 

0 ol 

1.5 1197 16 1.3 

The values obtained for sheep and 
goats from Addis Ababa abattoir and field 
samples differ significantly (P<0.05). I 

The prevalence rates range from 0 to 
2.1% for sheep froni Debra Berhan and 
thORe slaughtered at Adt:lis Ababa abat­
toi'r. The variation is 0.2 to 2.4% for goats 
from Addis Ababa abbattoir and 
Abomessa. Such differences signify the 
varation in the prevalence of brucellosis 
in different localities. It is unlikelythatthe 



discrepancy resulted from the slaughter 
of culled animals that harbour brucella 
organisms since it is reversed in sheep 
and goats. 

The overall prevalence of brucellosis is · 
low in Ethiopia. This agrees with findings 
in neighbouring countries such as the 
Sudan151, Kenya181 and Somalia17•81• But 
since the present serological methods are 
not reliable indicators of brucella infec- · 
tions in sheep and goats, the interpreta­
tion of agglutination tests should be 
guarded. A positive serological reactions 
suggest only the presence of the disease 
in a populationl1 31 

The present serological techniques are 
not adequate to enable serological 
screening and elimination of positive 
reactdrs as a means of control; buf vacci­
nation with Rev. 1 through the conjuncti: 
val route may be helpful to control the 
disease in sheep and goats'3'. 
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SPIRAMVCIN ADIPIQUE-INDUCED IMMUNOSUPPRESSION IN CHICKENS 

. A.B. HASSAN, A.H. ATIA, M.S.E. ZOHDI* and NEHAL A. AFIFY 
Department of Pharmacology, Faculty of Veterinary Medicine, Cairo University, 

· · · · 'Giza, Egypt. 

EFFET IMMUNODEPRESSEUR PROVOQUE PAR LA SPIRAMVCINE 
ADIPIOUE CHEZ LES POULETS 

Resume 

L'effet de Ia splramycine adipique il une dose de 50mg/kg de poids vif (avant au 
cours.ou apres Ia vaccination) sur Ia reaction immunitaire au vaccin contra leviru~ de 
Ia maladie ~e N~wcastle (souche Lasota) a fait !'objet d'etudes chez 180 poulets 
Hubbard. Ce medicament a aug mente le nombre de lymphocytes mais a, par centre, 
reduit celui des eosinophiles ·et des 'Mterophiles · circulants. La reaction 
lymphoprolifere a Ia phytohemagglutinine s'est accrue; en revanche celle de Ia 
proteine depuree a baisse. La migration des macrophages (lndice de migration) 
n'etait pas affectee. Le titre d'anticorps n'a pas connu de changement significatif, 
tandis que le niveau de globuline gamma du serum a diminue et le rapport albumine/ 
globuline a augmente. Le retard d'hypersensibilite a ate egalement reduit et le taux 
de mortalite dil a I' exposition au virus velogene virulent a augmente chez les poulets 
avant re~~ une piqilre de spiramycine adipique. 

Summary 

The effect of spiramycin adipique in a dose of 50 mglkg b.wt. (before, during or after 
vaccination) on the immune response to Newcastle disease virus vaccine (Lasota 
strain) was studied in 180 Hubbard chickens. This drug increased the lymphocyte 
count but decreased that of circulating heterophils and oesinophils. The 
lymphopreliferative response to phytohemagglutinin was increased while that of 
purified protein derivative was decreased. The migration of macrophages (Migration 
Index) was not affected. The antibody titre showed no significant change while the 
level of serum gamma globulin was decreased and the albumin/globulin ratio was 
increased. The delayed hypersensitivity was also reduced and the percentage of 
mortality due to challenge with virulant velogenic virus was increased in spiramycin 
adipique injected birds . 

INTRODUCTION 

Several antibiotics have been found to 
supress the immune response to specific 
antigens in man and animals11·2·3·4 '"dsl, 

Spiramycin is commonly used for treat­
ment of mastitis in cattle, enzootic 
pneumonia in pigs and toxoplasmosis 
and foot rot in sheep18

•
7
•
8

·
9 ·~d 101. It is also 

used for its potent antibacterial activity 
against Mycoplasma gallisepticum in 
chickensl11,12and 131, 

The effect of .spiramycin on the 
immune system could not be traced in the 
available literatures therefore, the pre­
sent work was designed to investigate the 

•National Orqanization for Druq Control and Research, Giza, Egypt 

effect of spiramycin adipique which is 
commonly used in poultry production on 
the immune response to Newcastle dis­
ease virus vaccine in chickens. 

Materials and Methods 

Spiramycin adipique injectable pure 
powder was obtained from SPECIA 
RHONE, PARIS.Itwasfreshlydissolved in 
normal saline solution to a concentration 
of 10% just before injection. 

Chickens 
One hundred and eighty, one day old 

Hubbard chicks were obtained from the 
General Poultry Company, Egypt and 
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reared under strict hygenic measures till 
they were 42 days old. Chicks were fed 
standard ration, watered ad lib and 
received no medication or vaccination 

·except those under investigation. One 
hundred and sixty birds were vaccinated 
(intraocularly at the age of 42 days) with 
Newcastle disease virus vaccine (Lasota 
strain). The' other chickens were left non 
vaccinated non treated. The vaccinated 
birds were grouped into 4 equal groups. 
Chickens of the 1st group were injected 
with equal volume of sterile saline and 
kept as vaccinated control. The 2nd, 3rd 
and 4th groups were injected subcutane­
ously with spiramycin adipique in a dose 
of 50 mglkg b.w.t. twice (48 hrs interval) 
before, after or before and after vaccina­
tion respectively. 

Heparinized blood samples (3ml) were 
taken by the wing vein puncture of 10 
chickens from each group before and 1, 2, . 
3, 4 and 5 weeks after vaccination to sepa­
rate the mono-nuclear leucocytes1141• The 
pripheral blood lymphocytes, heterophils 
and eosinophils counts were determined 
as explained byu51• The macrophage mig­
ration inhibition (Migration Index) and 
the lymphoproliferative response to 
phytohemagglutinin - p (PHA) · and 
purified protein derivative (PPD) were 
estimated as described byns, and1171• 

Another blood sample was taken from 
the wing vein of 5 chickens from each 
group, left to clot to obtain clear serum. 
The hemagglutination inhibition anti· 
body titre, albumin, globulin and gamma 
globulin were determined in serum as 
described byns, aridn 91• The effect of 
spiramycin adipique on the delayed 

1 hypersensitivity to Newcastle disease 
virus vaccine was tested on 5 chickens 
from each group by intradermal injection 
of 1000 HA units of virulent virus into the 
wattle1201

• Moreover, the effect of spiramy­
cin adipique on the percentage of protec­
tion against 1 locally isolated velogenic 
viscerotropic Vewcastle disease virus 
(titre 10/0.1 ml) was studied as explained 
by1211 on 20 vaccinated chickens from each 

' group and 20 non vaccinated non treated 
chickens. 

The obtained results were statistically 
analysed using the Student's "t" test. 

Results 

· Administration of spiramycin adipique 
in chickens after or during vaccination 
increased the lymphocyte count. Insig­
nificant changes in the lymphocyte count ) . 
of chickens injected with the drug before i 
vaccination. Heterophils and eosinophils 
counts were significantly decreased in all 
spiramycin treated chickens (table 1). 

The number of tranformed lympho­
cytes of spiramycin injected chickens was 
increased in response to 10 ug/ml of 
p~ytohemagglutinin but it was decreased 
'-Yrth 10 ug/ml of purified protein deriva­
trve. The migration index of mac­
rophages was not changed in all spiramy­
cin treated chickens (table 2). 
~~bcutaneous injection of spiramycin 

adrprqu~ I~ a. ~osa of 50 mg/kg b.w.t. 
caused rnsrgnrfrcant changes in the anti-
body titre in all treated chickens over the 
experimental period. The gamma globu- /. · ~ 
lin was significantly decreased in the 2nd, 
4th and 5th weeks after vaccination. The 
albumin/globulin ratio was increased 
(table 3). ' 

Delayed hypersensitivity of chickens h1 1 
response to 1000 hemagglutination units f 
of purified concentrated Newcastle dis· 
ease virus was decreased in spiramycin 
injected chickens. Prolonged effect was 
recorded in chickens receiving the drug 

, before vaccination as compared with vac- i. 
cinated non-treated control (table 4). ~ 

Administration of spiramycin adipique · 
caused 10% mortality in chickens chal­
lenged· with velogenic visceropic New­
castle disease virus corresponding to 5 
and 100% in vaccinated and non-vacci­
nated non-treated chickens, respectively 
(table 4). 

· Discussion 

Spiramycin adipique had no effect on. 
the lymphocyte count when given before f 
vaccination but increased their number! 
when_ given after or during vaccination. 

1 

However, it decreased the number of 1 

immunologically non specific effectors, 
heterophils and eosinophils in all trated 
birds. the effect of drugs on the immune 
response includes redistribution of cir-

·.' 

-. ··-,-
I .· 

\ ' 

~ 
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Table 1: Effect of subcutaneous Injection of splrlmycln adiplque (SOmglkg b.wt.) on lymphocytes, heterophlls and 
· eoslnophlls counts(%) of vaccinated chickens (n=10). 

Admhtlstl'ltlon Prevacclnltloa WHbaftervacdnatlon 
of splramydn Parameters level ' 

1st 2nd 3rd 4th 5th 

Lymphocytes 48.4±1.12 61A±b.68 66.4±0.24 69.6±0.51 64.0±0.45 63.8±0.49 
Heterophlls . 39.20±1.16 27.2±0.37 19.6±0.24 19.2±0.37 25.8±0.49 26.0±0.45 
Eosinophlls 1.60±0.20 1.20±0.20 2.60±0.24 2.20±0.20 1.80±0.20 ° 1.60±0.24 

Lymphocytes 48.4±0.81 60.2±0.58 66.6±0.40 70.8±0.37 65.4±0.68 65.4±0.81 
before Heterophils 38.8±0.97 28.2±0.87 17.8±0.66* 18.0±0.32* 23.8±0.37** 23.4±0.24••• 
vaccination Eosinophils 1.80±0.20 1.20±0.20 1.40±0.24** 1.40±0.24* 1.60±0.24 1.40±0.24 

Lymphocytes 50.0±1.32 61.4±0.60 70.4±0.24*** 72.0±0.63 .. 68.6±0.24••• 68.2±0.50··· 
after Heterophils 36.0±1.89 27.6±0.24 16.2±0.37 ... 15.8±0.66··· 19.2±0.37** 19.2±0.37··· 
vaccination Eosinophlls 2.00±0.45 1.40±0.24 1.40±0.24** 1.80±0.20 2.20±0.20 2.20±0.20 

before and Lymphocytes 50.8±1.36 64.6±0.24** 69.4±0.24 ... 70.4±0.24 66.4±0.24***· 66.4±0.24 ... 
after Heterophlls 36.8±1.02 21.0±0.32··· 17.0±0.55* 17.6±0.40•• 21.2±0.37 ... 22.2±0.37*•• 
vaccination Eosinophlls 1.80±0.20 1.20±0.20 2.80±0.37 1.60±0.24. 1.60±0.24 1.60±0.24 

••Significant at P<0.01 •••Significant at P<0.001 

Table 2: Effect of subcutaneous Injection of splramycln adlplque (50mg/kg b.wt.) on the proliferative response of lym· 
phocytes In response to 10 ug/ml of phytohemagglutinin (PHA) and purified protein derivative (PPD) and on the mlgra· 

tlon Index (M.I.) of macrophages of vaccinated chickens In (n=S). 

Administration 
ohplramydn Parameters 

PHA 
P.P.D. 
M.l. 

PHA 
before P.P.D. 
vaccination M.l. 

Prevecclnetlon 
l.evel 

1st 

13.50±0.44 21.67±0.48 
11.42±0.15 20.25±0.28 
33.94±1.48 38.59±3.57 

12.50±0.29 20.50±0.29 
10.67±0.56 16.67±0.56··· 
40.25±5.05 50.36±5.05 

WHks after vaccination 

2nd 3rd 4th 5th 

51.17±0.37 44.00±0.37 37.83±0.21 33.67±0.22 
21.42±0.40 15.67±0.38 12.83±0.30 11.67±0.26 
36.26±2.09 31.09±3.80 28.48±3.48 21.97±5.47. 

55.92±1.73* 50.67±0.33 .. 44.00±0.49**• 42.17±0.24 ... 
20.3J±0.70 15.50±0.26 13.42±0.23 11.33±0.36 
38.65±6.21 38.50±5.84 31.23±2.82 23.37±3.12 

PHA 
P.P.D. 
M.l. 

11.75±0.78 
11.00±0.21 
38.64±4.32 

19.75±0.88 59.42±0.31 ... 50.33±0.38••• 44.83±0.44••• 41.oo±o.6o••• 
vaccination 19.17±0.27 21.00±0.39 16.00±0.49 12.83±0.37 12.35±0.22 

34.93±2.95 35.82±1.47 40.72±5.42 31.14±6.99 21.87±7.04 

before PHA 
P.P.D. 
M.l. 

12.83±0.37 20:50±0.31 58.33±0.38 ... 50.83±0.41••• 45.50±0.23 ... 40.00±0.48 ... 
and after 
vaccination 

10.50±0.38 18.75±0.39** 20.17±0.46 15.67±0.31 12.58±0.34 12.67±0.62 
41.39±4.97 32.97±2.88 29.73±3.61 26.42±1.32 . 25.78±3.76 20.33±7.49 

•Significant at P<0.05 .. Significant at P<0.01 •••significant at P<0.001 

culating leucocytes1221 which may explain 
the effect of spiramycin on the leucocytes 
count. 

The response of lymphocytes of 
spiramycin treated chickens to 
Phytohemagglutinin (PHA) was markej:lly 
increased. On the contrary the response 
of those lymphocytes to purified protein 
derivative (PPD) was reduced. These 
observations may indicate that both PHA 

and PPD stimulate different populations 
of lymphoid cells. Similar conclusion for 
the response to PHA and concanavalin-A 
was previously recorded in mouse 
thymic cells1231• 

Spiramycin adipique markedly 
decreased the serum gamma globulin 
and increased the albumin/globulin ratio. 
This indicates that the drug may interfere 
the synthesis of immunoglobulin bearing 
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cells to purified protein derivative. In tur­
key, antibiotics have . been shown to 
decrease the immunoglobulin bearing 

cells1241.1n this respect, interferance in pro­
tein or immunoglobulin synthesis, low­
ered phagocytosis and reduced exposure 

Table 3: Effect of subcutaneous Injection of splramycln adiplque (50mglkg b.wt.) on hemagglutination Inhibition anti· ; 
body tltra (HI), gamma globulin, albumen/globullf! (Algi ratio In serum of vaccinated chickens (n=S). i 

Administration WHkslfterviCdnatlon 
of Parameters Prevecdnatlon 

splramydn level 1st 2nd 3rd 4th 5th 

HI titre 0 0 1.51±0.17 1.99±0.24 2.35±0.15 2.23±0.07 
gamma globulin 0.33±0.03 0.67±0.05 0.47±0.01 0.73±0.01 

(g) 
Afgratio 0.89±0.03 0.89±0.01 1.04±0.004 0.84±0.03 

HI titre 0 0 1.81±0.19 2.41±0.14 2.59±0.07 2.35±0.15 
before gamma globulin 0.40±0.01 - 0.28±0.05' .. 0.41±0.04 0.35±0.02 .. 

vaccination (g) 
Afgratio 0.84±0.01 -' 1.10±0.04' .. - 1.17±0.03 ... 1.07±0.05' .. 

HI titre 0 0 1.87±0.15 2.29±0.15 2.47±0.18 2.35±0.11 
after gamma globulin 0.33±0.03 - 0.37±0.01''' 0.4±0.01 ... 0.34±0.02*'~i i . 

vaccination (g) 
Afgratio 0.89±0.03 0.91±0.03 0.99±0.01'* 1.07±0.02' .. 

before HI titre 0 0 1.93±0.07 2.11±0.19 2.41±0.10 2.17±0.15 
and after gamma globulin 0.34±0.04 - 0.32±0.02' .. - 0.29±0.q2 ... 0.43±0.01' .. 

vaccination (g) 

Afgratio . 0.91±0.03 - 1.18±0.01' .. 1.25±0.07 .. 1.08±0.003 ... 

••Significant at P<0.01 ... Significant at P<0.001 

I 
Table 4: Effect of subcutaneous Injection of splramycln adiplque on the thickness of wattles lntradermally lnjec1ed with 
1000 HA units of velogenlc viscerotropic virus end on the protection percent against virulent velogenic viscerotropic 

virus In chickens 

Thlcknessofwattlelnmm(n=51 Protection 
(n=ZO) 

Groups--------------------------------------------------------------------------
' 

Non vaccinated 
control 

Vaa:lnated 
control 

Splramycln 
before 
vaccination 

Splramycln 
alter 
vaa:lnalion 

Splramycln 
before and 
allerv1a:inatlon 

•Significant at P<O.OS 
••Significant 11 P<0.01 
•• 'Significant 11 P<0.001 

3 

2.40±0.10 I 

2.30±0.02 

2.60±0.02 

2.50±0.10 

8 

2.70±0.04 

2.00±0.10 ... 

2.10±0.04··· 

1.90±0.20•• 

hours after Injection 

9 12 15 

2.00±0.10 1.80±0.10 1.70±0.10 

1.60±0.10° 1.40±0.10° 2.00±0.10 

1.70±0.10 2.00±0.10 1.40±0.20 

2.10±0.10 1.90:!:0.20 1.80±0.20 

I 
Number ,.. 

18 24 I 

I 
0/20 lo 

1.70±0.10 1.60±0.10 19120 95 

2.00±0.10 1.90±0.10 18120 90 

1.5010.10 1.60±0.10 18120 90 

1.80±0.20 1.70±0.10 18120 90 

. . -
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to antigens have been indicated as possi­
ble mechanisms of immunosuppression 
of antibacterial drugstuu.M.nenc~za•_ 

Insignificant changes in hemagglutiria- · 
tion-inhibition antibody titre was 
observed in spiramycin-treated chickens 
when compared to vaccinated control. 
These findings agree with that obtained 
after administration of tylosin, gentaniy­
cin and chlorotetracycline in turkeyt24

'. 

Delayed hypersensitivity to intrader­
mal injection of the virulent virus was 
reduced in spiramycin treated chickens: 
Moreover, challenge of vaccinated 
spiramycin treated birds with virulent vis­
cerotropic Newcastle disease virus 
caused ·10% mortality corresponding to 

, 5% in vaccinated control. The present 
decrease in the delayed hypersensitivity 
correlates with the decrease in the 
number of circulating heterophils and 
eosinophils which are considered as non 
specific effectors involved in the delayed 
hypersensitivity129 •nd 221• . 

It could be concluded that spiramycin 
adipique suppress the immune response 
to Newcastle disease virus vaccine in 
chickens and should be withdrawn dur­
ing vaccination. 
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A CASE OF BOVINE THROMBOEMBOLIC MENINGOENCEPHALmS ON TWO FARMS 
NEAR HARARE 

G.O. ODIAWO, M.J. OBWOLO and J. NDIKUWERA 
Faculty of Veterinary Science, University of Zimbabwe, P. 0. Box MP 167, 

Mount Pleasant, Harare, Zimbabwe 

UN CAS DE MENINGO-ENCEPHALITE THROMBOEMBOLIQUE 
BOVINE DANS DEUX FERMES PRES DE HARARE 

Resume 

Un syndrome qui ressemble du point de vue clinicopathologique il Ia meningo­
encephalite thromboembolique (TEME) est apparu dans deux fermes laitieres pres 
de Harare (Zimbabwe) eta fait I' objet de description. II a ete observe chez les veaux 
Ages de 3 i16 mois, et les signes cliniques comprenaient Ia pyrexie,l'affaissement,la 
suffocation, l'ankylose,les troubles du systeme nerveux central,le flechissement des 
boulets et Ia position couchee. La necropsie de quatre veaux a revere Ia presence de · 
Ia polyserite,la polyarthrite fibrineuse et Ia meningo-encephalite avec Ia thrombose 
dans le cerveau. II n'a pas ete possible de cultiver d'organisme avec les 
prelevements, probablement il cause d'un traitement il Ia penicilline admlnistree 
auparavant, mais il semblerait que le syndrome soit dO il Haemophilus somnus. 

Summary 

A syndrome which clinicopathologically resembles thromboembolic 
meningoencephalitis (TEME) occurring in two dairy farms near Harare, Zimbabwe, is 
described. It was seen in calves between 3 and 6 months of age and signs included 
pyrexia, depression, respiratory embarassment, stiffness and central nervous 
system (CNS) disturbances, knuckling at the fetlocks and recumbency. Necropsy on 
4 calves showed the presence of polyserositis. fibrinosus polyarthritis and 
meningoencephalitis with thrombosis in the brain. No significant organism was 
cultured from the samples presumably because of earlier penicillin treatment, but 
the syndrome is thought to have been caused by Haemophilus somnus. 

INTRODUCTION 

Thromboembolic meningoence-
phalitis (TEME) is a disease syndrome 
caused by Haemophilus somnus in cattle 
and is ·characterised by fever, sep­
ticaemia, respiratory distress, locomotor 
disturbances with the organism finally 
localizing in the central nervous sys­
tem11.2.3.•1. The disease has also been 
associated with weak calf syndrome 
(WCS)15·ft·71 and sleeper syndrome181, Other 
clinical signs described for the disease 
include reproductive disease including 
abortion and endometritis19·10·11·12·131• In 
male ruminants the organism has been 
associated with ovine epididymitis11 •·1 ~· 171 , 
seminal vesiculitis in bulls1181 and has 
been isolated from semen of a bull with 

severe epididymitis1181 and from a bull 
with purulent ejaculate1•1• Conjunctivitis1191 
and polyarthritis15.201 have also been 
described. The condition is reported to be 
commoner in feedlot than in dairy cattle 
on pasture1u·21 .22.231 and is more common 
in winter than in summer241. 

The organism is a small pleomorphic 
Gram-negative coccobacillus which is a 
commensal of the bovine urogenital 
tract14.251• 

This paper describes clinical, gross and 
histopathological changes in four calves 
from two farms in Zimbabwe. 

Case Report 
Farm 1 was a dairy farm consisting 

mainly of the Jersey breed of cattle. Ele­
ven calves were kept in an approximately 
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10 x 10 metre calf pen in which the dung 
and litter had not been removed for a con­
siderable period of time. Younger calves 
were fed on fresh milk and concentrates 
while the older ones were on both con­
centrates and hay. Sporadic calf mortality 
was reported to have occurred previously 
for the last year. 

At the time of the visit to the farm, the 
presenting clinical signs included pyrexia 
(39.8-40.5°C), anorexia, depression and 
recumbency. Some calves had limb stiff­
ness and were reluctant to move while 
others showed knuckling at the fetlocks 
and later went down with paralysis. 
Although some calves were recumbent 
and depressed, others were recumbent 
but appeared bright while some had a 
sleepy appearance. Five of the calves had 
very rapid respiratory sounds with pleuri­
.tic rub. Odontoprisis associated with 
abdominal pain was a common finding. 
Nearly all of the affected calves had diar­
rhoea. The faeces was whitish-grey and 
foul smelling. 

Three of the calves were taken to Large 
Animal Hospital of the Clinical Veterinary 
Studies Department, University of Zim­
babwe. Because of the severe abdominal 
pain, an exploratory laporatomy was per­
formed on one of the calves. This 
revealed a very severe, generalised fib­
rinous peritonitis with subserosa! 
petechiae and ecchymoses along the 
walls of the intestines. She was later 
euthanised and autopsy performed 
immediately. The second one died the 
following day while the third one 
remained paralysed for about one month 
when she developed .severe decubitous 
sores on her hind quaters. She could not 
stand on her own unless helped by an 
attendant (fig 1 ). The condition of this ani­
mal deteriorated and was euthanized and 
autopsied. It was later reported that four 
calves recovered following parenteral 
antibiotic treatment, and one had since 
died in the .farm without autopsy being 
performed .. 

Farm 2 was another dairy farm 40 km 
away from farm 1 and had no managerial 
connection with the first ·one. The calf 
management practice were compara­
tively better here than in Farm 1. They 

were kept.in separate, clean and dry pens 
with straw beddings. They were fed on 
milk and concentrates consisting of a 
mixture of ground maize and cotton 
seeds. A two-month-old Guernsey heifer 
calf had died earlier after a short illness. 
She had been described as having 
respiratory embarrassment and died 
despite parenteral antibiotic treatment. A 
week later, a 3-month-old calf died with 
the same clinical signs except that she : 
had linib weakness. This ocurred despite j 
antibiotic treatment and it was autopsied ' 
like the others. 

Pathological findings 
Post-mortem examination was carried 

out on all calves. Selected tissues were 
fixed in 10% formal saline, processed to 
paraffin blocks, cut 5p. thick and stained 

1 
with Haematoxylin and Eosin. Pieces of I' 

liver and lung and swabs taken from the 
fibrinous exudate were plated on blood 
agar and MacConkey medium and incu­
bated in 0 2 and C02• 

Pathological findings were similar in 
the 4 calves and these are summarised in · 
the table 1. There was a fibrinous 1

1 

polyserositis with deposition of fibrinous , 
exudate within abdominal and pleural 
cavities. Fibrinous exudate also occurred 
in the pericardia! cavities of case 1, 2 and 
4. Case 3 had a constrictive pericarditis 
characterised by diffuse fibrinous adhe-

1 ·sions between the pericardium and: 
epicardium. In case 4 fibrinous exudate· 
was within the capsules of major limb 
joints. Meninges in cases 1, 2 and 4 were I. 
congested. Pneumonia occurred in cases~ 
3 and 4, but the lungs in cases 1 and 2 
were also congested and oedematous. 

Histological sections of the brain 
showed meningitis and encephalitis 
characterised by infiltration of lympho­
cytes, plasma cells and polymorphonuc­
lear neutrophilic leucocytes (Fig 2). Some 
blood vessels were thrombosed (Fig 3).1 
Spinal cord was examined only in case 3 
and it showed inflammatory reaction' 
within the grey matter similar to that in' 
the brain parenchyma. Heavy growth of 
Escherichia coli was obtained from most 
tissues and the inflammatory exudate. 
The cerebrospinal fluid had a marked 
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Fig. 1: Calf No. 3, with TEME paralysed in the hind 
quarters and showing decubitous sores (arrow). 

Fig. 2: A case of TEME. Section of brain showing 
inflammatory reaction characterised by Infiltration 
of lym.phocytes, plasma cells and neutrophyls. 

H&EX360. 



Fig. 3: A case ofTEME. Section of the brain showing 
a thrombosed blood vessel. H & EX 720. 

Table 1: Bovine Thromboembolic Meningoence­
phalitis. Principal lesions In 4 cases 

Presence(+)orabsence 
Type of lesion (-)In cases 1 to4 

1 2 3 4 

Peritonitis + + + + 
Pleurisy + + + + 
Pericarditis + + + + 
Polyarthritis + 
Meningoencephalitis + + + + 
Hydrocephalus + 
Pneumonia + + 

increase in total protein and an increase 
in the number of neutrophils and glucose 
values were low. 

Discussion 

The clinical syndrome of fever, depres­
sion,. anorexia, respiratory distress, 
polyarthritis, paralysis ·and· sleepy 
appearance were similar to those 
described by Panciera et al 121, while post-

mortem findings of haemorrhage, ' 
polyserositis, septicaemia, fibrinous 
peritonitis and pericarditis, pleurisy and 
fibrinopurulent polyarthritis and the his­
tological changes of neutrophilic vas­
culitis with perivascular cuffing, menin­
gitis and encephalitis with vascular 
thrombosis and infarction were similar to 
1hose describedl2,7.e.2s.27.28.29.3o.3u, The I, 
increase in total protein and neutrophils / 
with a decrease in glucose levels in the 
CSF were similar to those reported by I 
others132•

33
.341, The clinicopathological find- ' 

ings in the cases suggest that these were 
cases of TEME presumably caused by 
Haemophi/us somnus. 

Although no Haemophi/us somnus 
organism was isolated from samples ·: 
submitted to the laboratory, William et j 
a/P51 and Stephen et af211 reported that 
failure to ·isolate the organism does not i 
necessarily rule out the existence of the 1 

di'sease. It is . also · reported122.31lthat : 
chances of isolating the organism are 
minimised after antibiotic treatment 
since the organism is very susceptible to 
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the commonly used antibiotics124·361. Our 
findings concur with the above authors as 
we were unable to isolate the organism 
from all the cases presented to us after 
antibiotic treatment. little and . Soren­
sen1251 recorn that limited success has 
been achieved in treating clinical cases of 
TEME; recovery, however, has been 
reported 11 •35·371 in uncomplicated cases 
treated with antimicrobials. However, 
once neurological signs are advanced, 
treatment of such animals is generally 
unsuccessful12·81. Saunders et al131 reported 
that TEME may affect animals between 7-
9 months of age but that more cases were 
seen in calves less than 4-months-old. In 
our case, the calves were between 3 to 6 
months old. 

Recent transport and overcrowding 
have been incriminated as predisposing 
factors in the development of the dis­
ease12.2J.2s.2e1 and that, Saunders et al131 
herds consisting of individuals from vari­
ous sources may act as carriers and intro­
duce the disease among a susceptible 
group. However, in our case, there was 
no history of rec!'!nt transport except for 
the overcrowdlng in Farm 1. The farm is 
known to constantly swop adult animals 
with a sister farm belonging to the daugh­
ter and among which more than four 
cases of WCS have been diagnosed clini­
cally. The source of the infection in these 
cases remain a mistery. Urinary excrea­
tion is known to be another method of 
disseminating the organism'3.29

·
35' and 

may represent a mode of transmission. 
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A CASE OF BOVINE HEMORRHAGIC SEPTICAEMIA IN KENYA 

WESONGA, H.O., WAFULA; J.S., KARIUKI, D.P. and WAKHUSAMA, E.M. 
National Veterinary Research Centre, Kenya Agricultural Research Institute, 

P.O. Box 32, Kikuyu, Kenya 

UN CAS DE SEPTICEMIE HEMORRAGIQUE BOVINE AU KENYA 

· R6sum6 

Une enqu6te A ete conduite pour determiner Ia cause de mort subite d'un veau Frison 
de souche dans une ferme II Llmuru dans le centre du Kenya. Les conclusions 
macroscoplques de Ia necropsle ont revele une Mmorragle petechlale grave sur Ia 
muqueuse tracheale au nlveau du trolslllme anneau superieur et une hemorragie qui 
balssalt en intensit6 A l'embranchement de Ia trachee. On a observe II l'alde 
d'examens macroscoplques et mlcroscoplques un oedllme etendu des poumons et 
des gangllons lymphatlques, et une hyperemle des poumons. ~u point de vue 
hlstologlque, II y avait une degenerescence necrotique grave sur Ia muqueuse de Ia 
trachee. On a egalement remarque l'oedllme dans le fole, Jes reins et le cerveau. 

· L'examen bacteriologique de Ia trachee et les prelllvements de ganglion 
lymphathique des branches ont revele Ia presence de Pasteurella multoclds. Les 
exam ens virologlques des prelllvements obtenus des animaux morts et des animaux 
en bonne sante vivant A Ia ferme n'ont pas confirm~ Ia presence du virus. 

Summary 

An investigation was carried out Into the cause of sudden death of a high grade 
Friesian calf on a farm located In Limuru area of central Kenya. The gross post­
mortem findings included marked petechial hemorrhages on the upper third of the 
tracheal mucosa, decreasing In intensity down to the tracheal bifurcation. Extensive 
oedema of the lungs and lymph nodes, and hyperaemia ofthe lungs were observed 
both grossly and microscopically. Histologically, there Vo(as severe necrotic 
degeneration on the mucosa of the trachea. Oedema was observed in the liver, 
kidneys and the brain. Bacteriological examination of the trachea and bronchial 
lymph node samples revealed the presence of Pasteurella multocids. Virolo'gical 
tests on samples obtained from the dead animal and from other healthy animals on 
the farm did not show evidence of the presence of virus. 

INTRODUCTION . 

Hemorrhagic septicaemia is a form of 
Pasteurellosis caused by Pasteurella 
multocida and charactrized by acute sep­
ticaemia and high mortality in cattle, 
buffalo and pigs111• It is a disease of par­
ticular importance in the . tropics. In 
Nigeria, the disease is prevalent during 
the rainy season especially in marshland 
and , swampy places, and is often 
associated . with : heavy rainfall and 
marked drop in atmospheric tempera­
ture12·~'. There exists scanty in formation 
on the pathology of the disease in the vl3t­
erinary literature111• And information con­
cerning the histological changes on the 
tracheal mucosa of affected cattle could 
not be found in the available literature. In 

Kenya, some , protozoan diseases may 
give a pathological picture similar to 
hemorrhagic .septicaemia141.1n this report, 
a record is made of the results of the 
pathological and microbiological investi­
gations on a calf which died suddenly on 
a cold rainy night. 

Materials and Methods 
: 

A post-mortem examination was car­
ried out on a ten months old female Frie­
sian calf, found dead on a cold wet morn­
ing. The animal had been observed 
healthy, active and eating well the previ­
ous evening.-There had been considera­
bly heavy rainfall in the night after a long 
dry period. Blood in EDTA, ocular and 
nasal swabbs were taken from 16 cattle 
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on the farm for virological examination. 
Two of the 16 cattle had previously been 
treated with antibiotics for clinical · 
pneumonia and had recovered. 

Results 

Macroscopic lesions 
The animal which was in very good 

body condition was found lying on ster­
nal recumbency with a protruding rectum 
and hind limbs flexed as if it had died 
while attempting to stand up. Clear froth 
was oozing from the nostrils but on turn­
ing the animal, this became blood-tinged 
fluid. The other body orifices appeared to 
be normal. The carcass appeared fresh at 
the time of post-mortem examination. 

An area of hemorrhage and oedema, 
measuring approximately 10 x 15 em was 
found in the sternal region affecting 'the 
subcutaneous tissues and extending 
deep into the underlying muscles. 

The thoracic cavity contained approxi­
mately 200 mls of blood-tinged fluid with 
fibrinous flecks. Fibrous tags, some of 
which were hemorrhagic, formed adhe­
sions between the parietal and visceral 
pleurae. The lungs were heavy, charac­
terized by oedema and hyperaemia. 
Marked petechial hemorrhages were 
observed on the tracheal mucosa affect­
ing more extensively the upper part of the 
trachea, especially around the larynx and 
upper third of the tracheal mucosa and 
becoming less towards the tracheal bifur­
cation where congestion· became more 
marked. A large amount of blood­
tingered fluid was found in the lumen of 
the trachea. There was an increase in 
blood-tinged fluid in the pericardia! sac. 
Petechial hemorrhages were present on 
the epicardium. 

Prescapular and bronchial lymph 
nodes were hemorrhagic and oedemat­
ous. The spleen was marshy in consis­
tency and enlarged. The liver appea·red to 
have a uniform greyish colour and the 
gall bladder contained very little yel­
lowish bile. The .brain was softer in con­
sistency and the gyri appeared wider. No 
other gross lesions were observed. 
Microscopic lesions 

Tissues were fixed in 10% formalin and 
Bouin's fixatives and stained with H & E. 

' 

, Hyperaemia, oedema and hemorrhage 
were observed in the lung, affecting all 
the lobes. The alveoli were filled with 
fluid and occasionally, macrophages with 
large. eosinophilic cytoplasm were 
observed immersed in the protein rich 
fluid (Fig. 1 ). The visceral pleura was infil­
trated with mononuclear cells mixed with 
fibrous tissue.· Coagulative necrosis 
affected the mucosa of the trachea which 
also showed patches of mononuclear cell 
infiltration (Fig. 2). Oedema was 
observed in the kidneys, liver, and brain 
(Fig. 3) characterized by fluid in the Bow­
man's space, between hepatocytes and 
sinusoids and in the perivascular spaces 
(the Virchow-Robin spaces) respectively. 

The lymph nodes and spleen showed 
lack of cellular density in both the cortex 
and paracortex of the lymph nodes and 
periarterial lymphoid sheaths of the 
spleen. There was an apparent lack of the 
red pulp in the spleen. Fibrinous fluid was 
present in some parts while in others, 
mononuclear cells appeared scattered in 
between clear spaces. Most of the 
mononuclear cells were lymphocytes 
and plasma cells. In the heart, some 
myocardial fibres contained sarcocystis 
cysts. 

Bacteriological examination 
Bacteriological examination was car­

ried out by inoculation onto blood agar, 
samples oftrachea, spleen, bronchial and 
prescapular lymph nodes and fluid con-, 
tent ofthe trachea. There was no bacterial 
growth from lung and spleen. samples.1 

Small pin-point, non-hemolytic bacterial 
colonies with smooth surface were 
observed on blood agar, 24 hours follow­
ing inoculation with tracheal and bronc­
hial lymph node samples and aerobic 
incubation at 37°C. With gram's stain, the 
smears prepared were gram negative 
and with methylene blue stains, they 
showed bipolar staining. Biochemical 
tests111 characterized the organism as Pas­
terure/la multocida. Staphylococci and B­
hemolytic streptococci were isolate(j 
lrom the fluid contents of the trachea. · 

Glass slide smears 
Glass slide smears prepared from heart 

blood and impression smears prepared 
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Fig. 1: Lung x 100. This shows oedema fluid in the 
alveoli and respiratory bronchioles (arrows). 
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Fig. 3: Brain x 100. Oedema fluid can be seen in the 
distended virchow-Robin spaces (arrow). 
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Fig. 2: Tracheal Mucosa showing necrotizing tracheitis x 100.Ttle mucosa shows necrosis (arrow) 
and mononuclear cell infiltration (double arrows). 
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from bronchial and prescapular lymph 
nodes, brain and spleen did not show any 
changes associated with parasitic dis-
ease. · · 

Virological examina(ion 
A wide range of samples which was 

collected from the dead animal and 
including blood in EDTA, nasal, vaginal 
and ocular secretions from 14 h~althy 
cows on the farm were examined virolog­
ically by inoculation onto primary bovine 
kidney cell monolayer cultures. The cui-· 
tures were incubated at 37°C in roller 
tubes and examined fo·r 14 days for evi­
dence of virus cytopathic effects·. No virus 
was demonstrated in any of the samples 
examined. 

Discussion 

The occurrence of hemorrhagic sep­
ticeamia in Kenya was reported by Shir­
law,c41, affecting animals of less than 2 
years of age and of breeds that have been 
imported into the country. The case 
reported here was observed in the Lim-

. uru area and falls within the age limit and 
definition of the type of animals which 
according to Shirlaw41 are affected by this 
disease. 

The same author also reported the rela­
tive absence of epizootics of hemorrhagic 
septicamia in Kenyan cattle and observed 
that the few outbreaks did not appear to 
be influenced by climatic variation. This is 
in contrast to reports from other tropical 
countries. In Nigeria for example, where 
th·e disease is prevalent in marshy areas 
during the rainy season, outbreaks were 
often associated with heavy rainfall and a 
marked drop in atmospheric tempera­
ture121. The animal reported here died on a 
night of heavy rainfall which occurred fol­
lowing a long dry period. 

· This would appear to agree with the 
observations made hi Ni9eria, implying 
that in Kenya, like in other tropical coun­
tries, the occurrence of hemorrhagic sep­
ticaemia may be influenced by climatic 
variations. 

The lesions observed in this study, 
mainly consisting of petechiation of the 
epicardium and the mucosa of the upper 

respiratory system, excess blood-tinged 
fluid in the pericardia! sac and thoracic 
cavity, oedema and hyperaemia of the 
lungs are similar to the lesions described · 
by Lososm for hemorrhagic septicaemia. 
The widely distributed signs of vascular 
disturbance in the form of oedema, 
hyperaemia and hemorrhages are similar 
to the lesions observed in a calf which 
died following admistration of endotoxin 
prepared from pasteurella multocida 
reported by Rhoades, Heddlestone and 
Rebers151, These lesions are compatible 
with changes associated with shock. Thl · 
calf administered with endotoxin pre­
pared from Pasteurella multocida died 
4112 hours Jater181• Endotoxin shock would 
therefore explain the su.dden death of the 
calf reported here which was seen to be 
healthy in the evening and found dead 
the following morning. Interstitial 
pneumonia, which was observed in 
calves with septicaemic hemorrhagic 
pasteurellosis151 was not found in the pre­
sent case. This suggest that endotoxin 
rather than septicaemia caused the 
pathological changes· observed in the 
present case. Careful examination of the 
carcass assisted in eliminating lightning 
as a possible c~use of the sudden death. 

Hemorrhagic septicaemia may_ show 
lesions similar to .those of some proto­
zoan infections141 and unless careful and 
detailed examination is carried out, there 
is a possibility of a misdiagnosis. Blood 
smears and glasslide impression smears 
of the lymph node and spleen were found 
negative for protozoan infections. The 
possibility of viral infection was investi­
gated and found negative. IBR-virus as 
well as P1-3- virus infections may help 
facilitate the establishment of Pasteu;el/a 
hemolytica in the lung "in appropriate· 
amounts to induce fibrinous 
pneumonia171• In the absence of viral 
infection, the necrotising tracheitis was 
considered to have been caused by the ; 
bacteria which were isolated. . I 

Tissue cyst-forming Eimerid coccidia, , 
of,which Sarcocystis is one, are known to ' 
cause disease in cattle in the acute stage 
of the infection (Tadros and Laarman)181• 
The Sarcocystis cyst found in the myocar­
dium 'of the present ~ase represents the 
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chronic stage and can thus be removed 
from the discussion. 

Pasteurellosis is common among goats 
and sheep in Kenya19

•
101 and vaccination is 

practiced on some farms. Recommenda­
tion for vaccination of cattle breeds intro­
duced into Kenya in the recent times 
would appear appropriate, especially in 
those areas where hemorrhagic sep­
ticaemia has been reported. 
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ROLE DE CERTAINS OISEAUX PASSEREAUX DANS LA 
TRANSMISSION DE LA MALADIE DE NEWCASRE 

I. SENSIBILITE DE CERTAINS OISEAUX SAUVAGES DU SOUDAN 
AU VIRUS DE LA MALADIE DE NEWCASRE 

R8su!f16 
On n'a detecte ni le virus de Ia maladie de Newcastle ni des anticorps chez des 
oiseaux sauvages apparemment en bonne sante. Cinq especes d'oiseaux sauvages 
ont et6 inocul6es au virus de Ia maladie de Newcastle v61ogene et visc6rotropique. 
lea alouettes (Euplectes orix} et les pinsons (Lagonostica senega/a} etaient les plus 
sensibles, avec un taux de mortalite de 100%. les moineaux francs du Soudan 
(Passer domestlcus arbor/us} et les moineaux dares du Soudan (Auripasser Lutes} 
avaient un taux de mortalit6 de 62,5%. les tisserins (Pioceus spp.} etaient infectes 
mais avaient de 16gers symptOmes cliniques et un taux de mortalite de 12,5%.les 
signes cliniques rev61aient que le systilme nerveux et l'appareil digestif 6taient 
attaints. Des 16sions hemorraglques dans le proventricule ont ete observees chez les 
clnq espilces d'olseaux. Certains oiseaux lnfect6s puis gueris avaient des niveaux 
eleves d'anticorps qui entrainaient !'inhibition de l'h6magglutination. 

Summary 

Neither Newcastle disease virus was nor antibodies were detected In apparently 
healthy wild birds. Five species of, wild birds were inoculated with velogenic 
viscerotropic newcastle disease virus. Durra birds (Euplectes orix} and rosy fire 
finches (Lagonostlca senega/a} were the most susceptible with a 100% mortality. 
Sudan house sparrows (Passer domestic arborii.Js} and Sudan golden sparrows 
(Auripasser Lutes} suffered a mortality of 62.5%. Weaver birds (Pioceus spp.} 
became Infected with relatively mild clinical symptoms and had a mortality rate of 
12.5%. Clinical symptoms indicated the Involvement of the nervous and digestive 
systems. ffaemorrhagic lesions in the proventriculus were seen in birds of the five 
species. Some Infected and recovered birds had high levels of serum haemagglu­
tination Inhibiting antibodies. 

INTRODUCTION 

The isolation from wild birds of 
paramyxoviruses, Influenza A, Herpes, 
Reo, Pox and Adeno viruses; has given 
evidence to the suspicion that birds act as 
reservoirs of viral agents more than was 
previously suggested11 .2·

3
•••

5·s'. · · 
Newcastle disease virus (NOV) has a 

wide host range of birds. In addition to 
domestic fowls, turkeys and guinea 
fowls, numerous other avian species 
were reported to be either naturally or 
experimantally susceptible'7·~·9• 10 '. 

In Sudan, besides domestic fowls, NOV 
has only been isolated. from naturally 

•Part of a thesis submitted by the first author for M.V.Sc. degree In 
1987to the University of Khartoum. 

infected pigeons1111• In Khartoum area 
with the methods of poultry husbandry 
where open houses are.used, wild birds 
are usually seen incontact with domestic 
fowls. This observation stimulated this 
study with the aim to investigate the sus-· 
ceptibility of five passeriformes species 
birds.to NOV in order to determine the 
possible role they may play in the trans­
mission of the disease. 

Materials and Methods 

Newcastle Disease Virus 
The Kh. S-1 was isolated from 28-day­

cild chicks showing nervous signs, 
diarrhoea and haemorrhages in the 
proventriculus. The agent haemaggluti-



46 KHALAFALLA, NAYIL, NIMIR & HAJER 

nated chicken .erythrocytes and its 
haemagglutinability was inhibited by 
antisera prepared against komarov strain 
of NOV. Kh. S-1 isolate grew readily in 
embryonating chicken eggs to a litre of 
1Q9.5CELD 50% and infected embryos 

·died with haemorrhages in various 
organs. ( 

The pathogenic properties· of Kh. S-1 
including CELDso, mean death ·time· 
(MDT), intracerebral pathogencity to 8-
week-old chickens were previously deter- · 
mined and were compared to Herts 33/56 
strain1121• 

Wild Birds* . 
Five passeriformes species of Sudan 

wild birds (Sudan house sparrows Passer 
domesticus arborius); Sudan golden 
sparrows (Auripasser /utea), Durra birds 
(Euplectes orix), . Rosy fire finches 
(Lagonostica senega/a) and Weaver birds 
(Pioceus spp.) were selected because 
they were the most frequent visitors to· 
poultry houses. They were also observed 
to be very gregarious and often mixed in 
intraspecies groupings. Sudan house 
sparrows and rosy fire finches were fre­
quently seen inside poultry houses in 
large groups, while Sudan golden spar­
rows, durra birds, and weaver birds were 
rarely seen inside poultry houses. 

Wild birds were collected from the 
· premises of three farms, namely Univer­

sity of Khartoum farm,Aimassara poultry 
farm and a small private farm near the 
Faculty of Veterinary Science. · · · 

All wild birds used in this study were 
captured by mistnets in the period 
between May 1985andAugust 1985. Mis­
tnets were placed at the side of the poul­
try houses opposite to partitions between 
pens, where food was usually ,present in 
large quantities and attracted wild birds. 

Birds were sorted out and grouped into 
species. Each group was transferred to a 
small cage (1 cubic meter) and supplied 
with commercial poultry fee_d and left­
overs of vegetables and fruits and were 
allowed water. ad. lib. Birds were kept 
under observation for 15 days before use. 
Wild birds were used for two purposes. 

"Identified by Dr. Dawl Musa Hamed, Sudan Natural History Museum, 
Unlvel'lity of Khartoum. 

. 1. Detection of NDV or Antibodies. 
A total of160wild birds were used in an 

. attempt to isolate NOV from spleens and 
also to detect the presence of antibodies 
against NOV In sera of these birds. Birds 
were killed by severing the jugular vein 
with a pair of scissors. Spleens (pooled 
samples of each three spleens) were 
aseptically collected. Phosphate buffered 
saline containing penicillin (200 i.u/ml) 
was added and samples were then 
homogenized and a few drops of PBS 
were added to make approximately 10%. 
suspension. The suspensions were cen­
trifuged and the supernatant fluids used 
for inoculation 'of embryonated eggs via 

· the allantoic cavity. . Each embryo 
received 0.2 ml of inoculum. Embryon· 
ated eggs were candled daily and 
Amnioallantoic fluids (AAF) from dead 

·embryos and those still alive 5 days post­
inoculation were collected and examined 
for the virus by haemagglutjnation (HA) . 
and fiaemagglutination inhibition (HI) 
tests using standard techniques1131• For anti· 
body detection, pooled blood samples 
from groups of three birds were collected 
In petri dishes and left for half an hour on . 
the bench to clot. The clot was then cut by : 
a scalpel and samples were refrigerated ' 
at 4°C overnight. Sera were then sepa­
rated, inactivated for 30 minutes at 56°C 
and stored at -20°C. 

2. Determination of Susceptibility. 
Five species groups were Inoculated 

intra-nasally (1/N) with Kh. S-1 isolate of ; 
NOV to study their susceptibility as Is 1 
shown in Table 1. Two birds were sepa-l 
rately caged as controls for each species 1 

group. Wild birds of each group were 
separately caged, supplied with food and 
water and observed daily. Birds that died 
or survived the duration of the experi­
ment and sacrificed were autopsied and 
examined for macroscopic lesions. 
Brains, lungs, spleens, and livers were/ 
aseptically collected. Phosphate buffered i 
saline containing penicillin, streptomycin' 
and gentamycin was added and samples 
were stored at -20°C. Prior to inoculation 
of embryonated eggs, tissue samples 
were homogenized, few drops of PBS 
were added to make approximately 10% 
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Table 1: Species of Birds used lri the Determination 
of Susceptibility of Wild Birds to NDV, No; and Dose 

of Exposure 

Species No. of Dose 
Birds (CELD 
Used 50%) 

Sudan house sparrows 10 107.5 

Weaverspp. 9 107.5 

Rosy fire finches 6 5x 106.5 

Durrabirds ·8 Sx 106.5 

suspensions, centrifuged and the susper­
natant fluids used for inoculation. Each 

. sample was inoculated into two 
embryonated eggs via the allantoic ca­
vity. Each embryo received 0.2 ml of 
inoculum. Embryonated eggs were cand­
led daily and AAF from dead embryos 
and those still alive 5 days (p.i.) were col­
lected and examined for the presence of 
the virus using HA and HI tests. 

Blood· samples were also collected 
from birds that survived and were killed 
at the end of the experiment, sera were 
separated, inactivated, stored at -20°C 
and examined using HI test. 

Results 

Isolation Attempts and Detection of Anti­
bodies in Wild Birds 

Newcastle disease virus was not iso­
lated from spleens of the 160 wild birds 
during the period of study. Haemaggluti­
nation inhibiting antibodies against NOV 

were not demonstrated in the sera of 
these birds. 

SusceptibilitY of Wild Bird. Species to 
Experimental NDV Infection 

Four birds (2 house sparrows and 2 
golden sparrows} died 1-3 days p.i. They 
did_not show any clinical symptoms prior 
to death. · 

Sudan house sparrows, Sudan golden 
sparrows, weaver b_irds, rosy fire finches 
and durra birds, experimentally inocu­
lated with Kh. S-1 isolate, developed clin­
ical symptoms 5-15 days p.i. Clinical 
symptoms were first observed as depres­
sion and weakness of legs and wings; 
Except for weaver birds, clinical 
symptoms progressed to incoordination, 
paralysis of various degrees and diar­
rhoea in most of the sick birds. Paralysis 
was either unilateral or bilateral as was 
indicated by wing drop and/or leg 
paralysis and by inability of birds to fly or 
walk. Table 2 shows the effect of Kh. S-1 
isolate on the five species of wild birds. 
Birds with leg or wing paralysis died 
within 1-16 days after the onset of 
symptoms. One Sudan house sparrow 
and 2 Sudan golden sparrows, survived 
the duration of the experiment with 
unilateral leg paralysis. One Sudan 
golden sparrow and one weaver reco­
vered by days 21 and 29 postinoculation, 
respectively. · 

The prominent gross pathological 
lesions observed on necropsy were 
haemorrhages in the proventriculus of 
some birds of the five wild bird species. 
Newcastle disease virus· was reisolated 
from five Sudan house sparrows, four 

Table 2: Effect of Kh.S-1 Isolate of NDV on Five Species of Wild Birds 

Birds Incubation Morbidity Crude 
period rate Infected/ death died/ 
In days exposed exposed 

Sudan house sparrows 11-13 6110 7/10 
Sudan golden sparrows . 14-15 8110 7/10 
Weaver birds 14-15 819 2/9 
Rosy fire finches 5-6 616 616 
Durrabirds 7-8 818 818 

*Crude death rate: Deaths occuring In the duration of the expe·rlmentltotal No. exposed. 
••cause-specific death: Deaths related to Newcastle disease Infection/total No. exposed. 

Cause- specific 
death/rate died/ 

expos~ 

5/10 
5/10 

1/9 
616 
818 

' . 
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Table 3: Results of NOV Relsolatlons from 5 Species of Wild Birds 

Birds No. of Days until Bniln Spleen-liver Lung 
birds death or (S) (pool) (S) 

kllllngofblrds 

Sudan house 
sparrows 

Sudan golden 
sparrows 

Weaver birds 

Rosy fire 
finches 

. Ourabirds 

*Killed 
NO Not done 

2 
1 . 
2 
2 
3 

1 
1 
1 
3 
1 
3 

1 
1 
3 
4 

2 
3 
1 

1 
2 
1 
1 
3 

Sudan golden sparrows, six rosy fire 
finches, four durra birds, but not from 
weaver birds. Reisolations were made 
from the brains, lungs and pools of 
spleen and liver (Table 3). 

Antibodies · against NOV were 
demonstrated in pooled sera of three 
Sudan house sparrows, three golden 
sparrows and seven weaver birds that 
survived till the end of the experiment 
and gave HI titres of 6, ·7 and 7 (log2), 
respectively. 

Controls did not show any signs of 
infection nor was the virus isolated from· 
them. Surviving controls had no detecta­
ble anti-NOV antibodies. 

Discussion 

The Kh. S-1 isolate of NOV produced an 
infection in all the five wild bird species 
comparable to that in chickens. There 
were· however, minor variations within 
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the species in susceptibility to infection. 
Ourra birds and rosy fire finches seemed 
to be the most susceptible. They became 
infected within 5-8 days after inoculation 
and exhibited the highest mortality rate. 
Sudan house sparrows and Sudan 
golden sparrows became infected within 
two weeks and suffered a lesser mortal­
ity. Weaver birds became infected with 
relatively milder clinical symptoms and 
had a mortality rate of 12.5%. · 

Clinical responses varied and consisted· 
of nervous involvement with diarrhoea in 
some birds. Nervous signs appeared to 
be the marked feature of infection with 
velogeriic viscerotropic NOV in wild 
birds. 1 

Haemorrhagic visceral lesions that 
were observed in birds of the five species 
differed from those seen in chickens. 
These lesions were restricted to the 
proventriculus in wild .birds,· whereas 
haemorrhages in chickens were usually 
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present in the proventiculus and ven­
triculus and in the upper and lower intes­
tinal tract. 

Experimental susceptibility of house 
sparrows to NOV obtained in this study 
corroborated the findings of Chelidze1141 

and Gustafson and Moses115
•
161 who suc­

ceeded in infecting sparrows by aerosoli­
zation or through intramuscular (JIM) and 
intranasal (liN) inoculation and recovered 
the virus from the liver, lung, brain and 
intestinal contents of the experimentally 
infected birds. 

However, these results disagree with 
those of Abdel Magid, Abdel Aziz and El 
Nassri1171, and Popvic1181

, who failed to 
infect sparrows with NOV. This discri­
pancy may be du~ to the virus strains 
used, the dose or the experimental cir­
cumstances. Gustafson and Moses115•161 

used a viscerotropic velogenic strain of 
NOV, while others did not mention the 
type of the virus used in their experi­
ments. Abdel. Magid et a/.1171 could not 
detect HI-antibodies in sera of orally 
inoculated sparrows. 

Susceptibility of weaver birds to . 
experimental infection with NOV had 
been reported by Vickers and Hanson 
19791191 while susceptibility o.f Sudan 
golden sparrows, durra birds and rosy 
fire finches is reported in this study for the 
first time. 

The failure to isolate NOV and to detect 
antibodies against it in wild birds during 
this study is probably because no out­
break of NOV occured in the vicinity 
before or during the investigation. 

The ability of the Kh. S-1 isolate of NOV 
to establish infection in 5 species of 
Sudan wild birds suggests that these 
birds may be naturally susceptible to the 
virus and .hence constitute an imprtant 

reservoir or vehicle of the virus. 
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ROLE DE CERTAINS OISEAUX PASSEREAUX DANS LA 
TRANSMISSION DE LA MALADIE DE NEWCASTLE 

II. PATHOGENESE DU VIRUS DE LA MALADIE DE NEWCASTLE 
CHEZ LES MOINEAUX FRANCS DU SOUDAN 

(PASSER DOMESTICUS ARBOR/US} 

Rnum6 

Des molneaux francs du Soudan (Passer domestlcus arborius} furent lnocui!Ss au 
VMN (Kh.S-1) v!Sioglme et vlsc!Srotroplque: lis avalent des symptOmes cliniques 
permettant d'observer l'lnfectlon du systilme nerveux et de l'appareil digestif 111\ 13 
jours aprils l'lnoculatlon (p.l.). Le virus fut d'abord d6tect6 dans les organes des 
molneaux lnfect!Ss 9 }ours p.l. puis II y est rest6 pendant 8 jours; II fut en suite 6vacu6 
par Ia cavit6 orale 51\ 10 )ours p.l. Les serum's pr61ev6s des oiseaux survivants avaient 
des niveaux 61ev6s d:anticorps provoquant l'inhibition de l'h6magglutlnation ·qui 
furent discemables jusqu'l\ 88 jours p.l. • · · 

Summary 

Sudan house sparrows (Passer domesticr.is arbor/us} were inoculated with a 
· velogenlc viscerotropic NOV (Kh.S-1 ). They developed clinical symptoms Indicative 

of the involvement of nervous and digestive systems 11-13 days post-inoculation. 
The virus was first detected in organs of Infected sparrows 9 days postinoculation 
and persisted for up to 8 days. The virus was shed through the oral cavity within 5-10 
days post-Inoculation. Sera from surviving birds had high levels of HI antibodies 
which remained detectable upto day 88 post-lnoculati'?n. 

INTRODUCTION 

Information on the duration of NOV 
infection, virus shedding and immune 
response for many species of wild birds is 
needed to determine whether or not there 
is a carrier state and the potential of each 
species as possible spreaders of NOV1u 1• 

Distribution of the Virus in Tissues of 
Infected Birds 

Eighty eight Sudan house· sparrows 
were inoculated intranasally (liN) with 
Kh. S-1 isolate of NOV. Each bird received 
1Q7.sCELO 50%. Three birds were killed 
every 48 hours till 40 days postinocula­
tion (p.i). Brains spleens, lungs, and 
tracheas were separately collected asep­
tically into bijou bottles. Phosphate buf­
fered saline containing penicillin, strep­
tomycin and gentamycin was added and 
samples were stored at -20°C until used. 
Tissue samples were then homogenized, 
a few drops of PBS were added to obtain 
·approximately 10% suspensions which 
were then centrifuged and the superna­
tant fluids .used . for inoculation of 
embryonated eggs via the allantoic cav-

Sudan house sparrow (Passer domes­
ticus arborius) was chosen for further 

. studies on the pathogenesis of NOV infec­
tion because of its presence in large num­
bers in the vicinity of poultry farms and 
because of the pattern of experimental 

· NOV infection in it'3'. 

Materials and Methods 

The Kh. S-1 isolate of NOV and wild 
birds used in this study have previously 
been described131• • iti . . 
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Each embryo ·.received 0.2 ml of Reisolation of NOV from organs of 
inoculum. The embryonated eggs were experrmentally inoculated sparrows are 
candled daily and amnioallantoic fluids shown in Table 1. Newcastle disease 
from dead embryos and those still alive 5 virus was first detected 9 days p.i. in the 
days p.i. were collected and examined for brains, spleens and lung-trachea 
the presence of the virus using (POOLs), and was not detected in any of 
haemagglutination (HA) inhibition (HI) these organs later than 17 days p.i. The 
tests according to standard techniques'41

• virus persisted longest in .the brain (8 
days), next in spleen (6 days), and then in 

Virus Shedding and Antibody Resppnse lung-trachea (4 days) .. 
Sixteen Sudan house sparrows were 

inoculated intranasally with Kh. S-1 iso- Virus· Shedding from Infected Birds: 
late of NOV. Each bird · received· ·1 07•5 Table 1 also shows the results of NOV 
CELO 50%. Oral and cloacal swabs were reisolation from oral and cloacal swabs. : 
collected daily at random from 4 birds for ; · The virus was reisolated from oral swabs 
13 days p.i. and then every three days for 5-10 days p.i., except at day 6, and was 
40 days p.i. Swabs were placed in tubes not reisolated later than day 10 p.i. The 
containing 1-2 ml of brain heart infusion virus was not reisolated from any of the 
broth (BHIB: 33.3 gm BHI powder, 900 ml cloacal swabs till the end of the ex peri-
distilled water, 100 ml bovine serum, 10 ment. No reisolation was made from any 
million units penicillin, and 10 gm strep- of the oral or cloacal swabs from control 

. tomycine sulfate). They were then frozen birds. 
at -20°C until they were used to inoculate 

· embryonated eggs via the allantoic cavity 2. ·· Humorai Antibody Response of 
for reisolation of virus. Swab specimens Infected Birds 
were thawed at room temperature, cen- Fig. 1 shows the mean HI-antibody titre 
trifuged at 1500 r.p.m for 5 minutes and 1- . in surviving birds. 
2 ml of supernatant fluid was filtered Haemogglutination inhibiting anti-
through a 0.4 mJ.t. milipore filter fitted to a bodies were first detected on day 7 p.i. 
syringe and each filterate was used to Mean antibody titre at day 19 p.i. was 6.33 
inoculate two 11-day-old embryonated (log)2 and at day 39 p.i. was 2 (log)2. Sera 
eggs. from surviving birds showed detectable 

Each embryo received 0.2 ml of antibodies till day 88 p.i., when the exper-
inoculum. The embryonated eggs were iment was terminated. 
candled· daily and AAF from, dead Control birds did not show detectable 
embryos and those still alive 5 days p.i. .antibodies in sera collected at the same 
were collected and examined for the virus time. 
using HA and HI tests. _ 

Blood samples from three randomly 
selected birds were collected from the 
jugular vein 3, 7, 11, 15, 19 days p.i. and at 
weekly intervals thereafter for 88 days. 
Sera were separated, inactivated at 56°C 
for 30 minutes and then frozen at -20°C till 
exa-mined .for the presence of·. NOV 
haemeg~lutination inhibiting antibodies. 

Results 

'' 
Classical NO clinicai ··signs as previ-

ously described131 were observed in 9 
birds out of 16. 

1; Virus Distribution in Tissues of Infected 
Birds 

Discussion 

Sudan house sparrows inoculated with 
Kh. S-1 isolate of NOV developed clinical 
symptoms indicative of the involvement 
of nervous and digestive systems 11-13 
days p.i •. 

Newcastle disease ·virus was first· 
detected 9 days p.i. in the brains, spleens, i 
and lung-trachea and was not detected in;· 
any of the organs later than day 17 post-, 
inoculation. . . . 
• Recovery of the virus from more than 
one organ of infected birds suggested the 
pantropic nature of the Kh. S-1 isolate of 
NOV in Sudan house sparrows. It seems 
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Table 1: Detection of NDV In Organs and Swabs of Sudan House Sparrows Inoculated with Kh.S-1 

Day post 
Inoculation Brain Spleen 

Lung­
trachea 

Oral 
swabs 

Cloacal 
swabs 

>-6 
'U 
_g5 
'-P 
c 
0 4 
I -:c 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 
+ 
+ 

Fig.l.Mean HI-antibody titre(log2} of house sparrows 
inoculated with Kh. S-1 isolate of NOV. 

3 7 11 . 15 19 2.6 3 2 3 9 4 6 53 60 67 7 4 8 8 

Days post ·inoculation 
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that in Sudan house sparrows Newcastle 
disease virus takes longer time (9 days) to 
reach its predilection sites and propagate 
to produce clinical infection. 

In chickens, however, following sub­
cutaneous, intramuscular, and intra­
tracheal inoculations and in mallard 
inoculated intravenously with NOV, the 
virus was recovered from different 
organs 1-7 days p.i.15•

6
•
7

•
61

• · 

The isolation of the virus 9-17 days p.i. 
suggests that sparrows may be potential 
spreaders of the velogenicviscerotropic 
NOV. 
· VIrus shedding through the oral cavity 
was found to be between 5-10 days p.i. 
and the virus was not isolated from 
cloacal swabs. it is apparent from this 
result that Sudan house sparrow sheds 
NOV for a relatively shorter period oftime 
as compared to psittacine and other pet 
birds which were found to be capable of 
shedding the virus for longer periods var­
ying between 32 to 402 days11.91• This 
observation supported the concept that 
passeriformes shed NOV for a short 
period'9

,, Difficulties in the reisolation of 
NOV from passeriformes had been 

reported before110•111 as had the failure to 
isolate NOV from cloacal swabs of intra­
nasally inoculated African weaver 
finches191• 
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ROLE DE CERTAINS OISEAUX PASSEREAUX DANS LA 
TRANSMISSION DE LA MALADIE DE NEWCASTLE 

Ill. TRANSMISSIBILITE DU VIRUS DE LA MALAD IE DE NEWCASTLE 
PAR LES MOINEAUX FRANCS DU SOUDAN 

(PASSER DOMESTICUS ARBOR/US) 

Resume 

II a eta con state que les moineaux francs du Soudan (Passer domesticus arborius) 
experimentalement infectes pouvaient transmettre le virus de Ia maladie de 
Newcastle vel ogene et viscerotropique aux poulets et vice versa. 

Summary 

It was possible to transmit velogenic viscerotropic Newcastle virus from 
experimentally infected Sudan house sparrows (Passer domesticus arborius) to 
chickens and vise versa. 

INTRODUCTION 

Appearance of Newcastle disease (NO) 
in relatively isolated poultry farms gave 
impetus to the opinion that free-flying 
birds might be associated with dissemi­
nation of the disease among domestic 
fowls. 

Many authors11
•
2

•
3

•
41 presented evi­

dences that wild birds were one of the 
major factors in the spread of NOV. 

After confirmation of experimental sus­
ceptibility of Sudan house sparrows to 
velogenic viscerotropic NOV151, experi­
ments were designed to determine 
whether Sudan house sparrow (Passer 
domesticus arborius) might become 
infected as a result of cohabitation with 
infected chickens or whether, if infected, 
they may transmit NO to susceptible 
chickens. · 

Materials and Methods 

The Kh. S-1 isolate of NOV and wild 
birds used in this study have previously . 
been described151

• 

Transmission of NOV from Infected 
Chickens to lncontact Sudan House Spar­
rows 

Sixteen Sudan house sparrows and ten 
7-week-old chickens were used in this 
experiment. All chickens were scrE!ened 
for haemagglutination inhibiting (HI) 
antibodies in their sera and were found to 
have no antibodies. 

Seven chickens (Group A) were inocu­
lated intransallywith 1Q7.5CELOso of Kh. 
S-1 isolate.of NOV and were cohabitated 
in a large cage (4.62 cubic meters) with 16 
sparrows. Three more uninoculated 
chickens (Group B) were also cohabitated 
to maintain and prolong the infection. 
Cohabitating chickens and sparrows 
shared food and water. 
Transmission of NOV from Infected Spar-
rows to lncontact chickims · 

Sixteen sparrows and ten 7-week-old 
chickens were used in this experiment. 
Eight sparrows (Group A) were each 
inoculated intransasally with 
1Q7.5CELOso of Kh. S-1 isolate of NOV 
and were cohabitated in a large cage with 
chickens. Four days later, a second group 
of 8 span:ows (Group B) were inoculated 
and mixed with the first group to main­
tain and prolong infection. Cohabitating 
chickens and sparrows shared food and 
water. 

Chickens and sparrows were observed 
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daily for signs of infection. 
Birds that died, killed or survived the 

duration ofthe experiments were necrop­
sied and examined for gross lesions. 
Brains, lungs, livers and spleens were 
aspectically collected. Phosphate buf­
fered saline containing antibiotics was 
added and samples were then frozen at-
20°C. 

For virus isolation, the tissue samples 
were homogenized, and a few drops of 
PBS added to make approximately 10% 
suspension. Samples were inoculated via 
the allantoic cavity into 11-day-old 
embryonating eggs in duplicate. Each 
embryo received 0.2 ml of inoculum. The 
embryonating eggs were candled daily, 
and amnioallantoic fluids (AAF) from 
dead embryos and those still alive ? days 
p.i. were collected and examined for NOV 
using haemagglutination (HA) and 
haemagglutination inhibition (HI) tests 
according to standard techniques181 

Blood samples were collected from 
surviving birds at different times. Sera 
were separated, inactivated at 56°C for 30 
minutes and then stored at -20°C till 
examined using HI test. 

Results 

Transmission from Infected Chickens to 
lncontact Sparrows 

All inoculated chickens became clini­
cally ill. Obvious clinical symptoms of 
infection began on days 4-5 p.i; 
Symptoms included depression, inappe­
tance, closed eyes, stretched neck and 
diarrhoea. Clinically sick chickens died 
within 5-10 days p.i. 

Alt the three incontact chickens which 
were mixed to prolong the infection, 
developed 'clinical symptoms 8 days after 
cohabitation. They showed nervous 
signs, diarrhoea and death which occur­
red 10-14 days after cohabitation. 

Two sparrows died 41 days post­
cohabitation and no necropsy was made 
because they were decomposed. Two 
sparrows showed depression and incoor­
dination on the same day and another 
sparrow on day 42 post-cohabitation. 
. Necropsy revealed haemorrhages in 
the proventriculus and intestine of all 
inoculated and incontact chickens for 
prolongation of infection. Haemorrhages 
were also observed in the proventriculus 
of three sparrows that were killed on day 
42 postcohabitation. 

Newcastle disease virus was isolated 
from organs of inoculated and inconta~t 
chickens and was not isolated from 
incontact sparrows (Table 1 ). 

Pooled sera from clinically sick spar­
rows killed on day 42 postinoculation, 
yielded HI antibody titre of 3 (log2). Titres 
of 2 and 3 (log)2 were also detected in 
pooled sera· (2 birds each) obtained from 
birds sacrificed on day 51 after cohabita-
tion. · 

Transmission of NDV from Infected Spar­
rows to lncontact Chickens 

One inoculated house sparrow died 3 
days postinoculation. Out of the 16 inocu- : 
lated sparrows, 9 showed clinical signs I 
suggestive of Newcastle disease 11-14 1 

days p.i. Eleven died 13-18 days p.i. All 
the ten-incontact chickens showed signs 
of depression, inappetance incoordina-

Table 1: Transmission of NDV from Infected Chickens to lncontact House Sparrows 

Chickens 

No. of Days until 
birds death 

aA 5 
4A 6 ,e 10 ,e . 13' ,e 14 

A= Experimentally Inoculated birds. 
B=Unlnoculated-incontact birds. 
NO= Not done. 

Virus 
relsolatlon 

NO 
+ 

NO 
+ 
+ 

Sparrows 

No. of Days until Virus 
birds death relsolatlon 

2 41 NO' 
3 42 -
4 51 
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Table 2: Transmission of NDV from Infected House Sparrows to lncontact Chickens 

Sparrows Chickens 

No. of Days until VIrus No. of Days until VIrus 
birds death relsolatlon birds death relsolatlon 

1A 3 NO 3 10 "+ 
3A 13 + 2 13 + 
1A 17 3 15 + ,e 7 NO 1 17 
38 18 + 1 18 
2B 21 

A= Experimentally Inoculated birds. · . 
. B=Birds Inoculated 4 days later to prolong the Infection. 
NO=Not done. · 

tion, paralysis and diarrhoea. These 
chickens died 10-16 days after cohabita­
tion. Four birds died with no obvious clin­
ical signs. 

Haemorrhages 'in the proventriculus 
were observed in 7 out of 11 necropsied 
sparr,ows and also in 4 out of 10 in contact 
chickens. In chickens, haemorrhages 
were also observed in intestine. 

Newcastle disease virus was isolated 
from 6 sparrows and 8 chickens (Tab!e 2). 

Antibodies against NOV were detected 
in pooled sera of 4 sparrows that survived 
and were killed on day 35 postinoculation 
at the termination of the experiment. 

Controls did not show clinical signs and 
at the termination of the experiment no · 
pathological lesions were observed, nor 
did their sera yield detectable antibodies. 

Discussion 

Transmission of Kh. S-1 isolate of NOV 
from experimentally infected Sudan 
house sparrows to incontact chicken was 
evidenced by the appearance, in chick­
ens, of classical symptoms of NO with 
haemorrhages in the gut, and by the iso­
lation of the virus from different organs. 

Transmission of, at least inapparent 
infection to sparrows from experimen­
tally inoculated chicks by direct contact 
was indicated by the demonstration of HI-· 
antibodies in pooled sera of sparrows. 

Results of transmission of NOV 
between sparrows and chickens agree 
with that of Gustafson and Moses171 who 

found that, chickens cohabitating with 
aerosol-infected sparrows became 
infected with NOV as evidenced by the 
development of clinical signs and isola­
tion of the virus from tracheal washings. 
In that study, Newcastle disease virus 
was isolated from the lungs, livers, or · 
brains of 3 out of 23 sparrows that died at 
21 and 26 days of cohabitation with 
infected chickens and antibodies against 
NOV were demonstrated in sera of surviv­
ing sparrows. 

These results also agree with those of 
Hartwigk and Nitsch181, who stated that 
two 10-week-old chickens developed NO 
after being incontact with orally infected 
sparrows, but they disagree with the 
results of Maglione191, who observed that 
sparrows did not contract the disease by 
direct contact with infected chickens, or 
from infected premises nor did they act as 
carriers of the virus. 

These studies showed that five pass­
eriformes species from Sudan wild birds 
(Sudan house sparrows, Sudan golden 
sparrow, Ourra birds, Rosy fire finches 
and weaver birds) which frequently visit 
poultry houses and niix with poultry were 
susceptible to NOV. When infected, these 
birds shed the virus for a limited period of 
time. It was also possible to transmit NOV 
from experimentally infected Sudan 
house sparrow to chickens and vise 
versa. It, therefore, became extremely 
important to prevent these wild birds 
from entering poultry houses. 
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HAEMATOLOGICAL STUDIES IN APPARENTLY NORMAL AVE INDIGENOUS 
BREEDS OF GOATS IN NIGERIA 
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ETUDES HEMATOLOGIQUES MENEES AVEC CINQ RACES 
INDIGENES DE CHEVRE APPAREMMENT NORMALES AU 

NIGERIA 
Resume 

Onze paramlltres hematologiques ont ete studies chez 210 chbvres apparemment 
normales composees de cinq races lndiglmes du Nigeria. On a compare les valeurs 
hematologlques des clnq races. 

Dans I' ensemble, Ia chllvre naine de I' Afrique de I'Ouest (WAD) avait le nombre de 
globules rouges (GR) le plus petit (7,09 x 16'/cc) et Ia chllvre rousse de Keno (KB) le 
nombre de GR le plus eteve. Pour les valeurs moyennes de l'hematocrite, Ia valeur Ia 
plus etevee a ete observee chez Ia race Salle (29,31%) et Ia plus falble chez WAD 
(23,67%). La concentration d'hemoglobine chez les quatre races etait tr~s simllalre 
(9,21-9,99 mg/dl); en revanche chez WAD, elle etalt de 7,73 mg/dl. Les valeurs 
moyennes se rapportant Ill trois erythrocytes (volume corpusculalre moyen: VCM; 
hemogloblne corpusculalre moyenne: HCM; concentration corpusculaire moyenne 
de l'hemoglobine: CCMH) chez les 5 races etaient slmilaires. Les valeurs de CCMH, 
de l'hematocrite et de GR chez toutes les races etudiees ont tendance Ill baisser 
lorsque les animaux avaient cinq ans et plus, mals Ia baisse n'etait pas tr~s 
significative (P>O,OS). Aucun des onze paramlltres n'etait tr~s affects par Ia race. En 
general, le nombre total de leucocytes et Ia numeration differentielle de leucocytes 
n'etaient affectes ni par Ia race ni par I' Age. Borono White (BW), Sella erKB avaient 
apparemment une numeration etevee de leucocytes neutrophlles. La numeration 
moyenne Ia plus elevee de lymphocytes a ete observee chez WAD et Ia plus falble 
chez BW. 

Summary 

Eleven haematological parameters were studied In apparently normal 210 goats 
comprising five breeds from Nigeria. Haematological values were compared and 
contrasted for the five breeds. 

The mean RBC counts were least (7 .09 x 1 o6tcc) for the West African Dwarf (WAD) 
goats and highest (8.79 x 106/cc) for the Keno brown. The mean PCV values were 
highest for Sella (29.31%) and lowest for WAD 23.6%). The haemoglobin 
concentrations for four breeds were very similar (9.21·9.99mg/dl) but the WAD had 
a value of 7 .73mg/dl. The mean values for three erythrocytic indices (MCV, MCH and 
MCHC) In the 5 breeds were similar. The MCHC, PVC and RBC values in all breeds 
studied tend to decrease In goats aged five years and above. The decrease was not 
found very significant (P>0.05). None of the eleven parameters Is significantly 
affected by breed. Totalleucocytes and differential leucocyte counts were generally 
not affected by breed or age. The Borno white, Sella and Keno brown had apparently 
high neutrophil counts. The highest mean for lymphocytes was observed in the WAD 
while the Borono white goats had the lowest count. 

INTRODUCTION haemoparasitic infections in food ani­
mals'2.31. The usefulness of normal 
haematological values in assessing the 
health status of ruminants has been 
established14·51. In goats anaemia is not a 
primary disease symptom but some 
defects in feeding or parasitic infesta­
tion15·81. It is often difficult to assess the 
correct health status of an animal without 
recourse to an examination of its blood181• 
Haematological. values are also of great 
help to the veterinarian in diagnosis, 
treatment and prognosis in many dis-

Investigations of haematological 
values in apparently norm~l domestic 
animals have received increasing atten­
tion in recent year1'1• There are reasons of 
both scientific interest and economics for 
attempting to · establish normal 
haematological values for tropical ani- • 
mals. Haematological values are of 
importance in diagnosing many 

•correspondence to: Dr. R.A. Joshua. 



60 ABA-ADULGBA & JOSHUA 

eases in the tropics171• • • 

There are relatively few reports on nor­
mal blood values for goats in Africa. 

. Baseline data .on the haematological 
values of Nigerian goats were investi­
gated by Oduye151• More recently 
Amakiri 181 compared the blood values of 
some breeds of Nigerian goats with those 
of exotic breeds. The present study was 
carried out to determine the normal 
haematological values in five breeds of 
Nigerian goats and to compare the effect 
of breed and age on such values among 
the breeds. 

Materials· and Methods 

210 goats comprising of five phenotyp­
ically different breeds were sampled for 
this investigation. These are the Red 
Sokoto (Maradi), the Kana brown, the 
Desert and Sahel (Salla), the Borono 
white and the West African Dwarf (WAD). 
The majority of these goats were those 
passed for slaughter at a government 
abattoir at lbadan. The animals were 
observed for any gross bodily abnor­
malities were not selected for the study. 

Each animal was bled from the jugular 
vein before being slaughtered; about 4 
cc. of blood was collected in bijou bottles 
containing either 40 I.U of heparin or 
ethylene-diamine-tetra-acetic acid 
(EDTA). Samples were labelled and the 
sex, breed and age of goat indicated on 
the bottle. 

Estimation of haematological values 
Each blood sample was first examined 

for haemoparasites using to approaches. 
A thin smear was ·made and after air­
drying and fixing in alcohol, it was 
stained with Giemsa stain. Slides were 
examined under the high power of the 
microscpoe using x1 00 objective and x1 0 
aye piece for the presence of parasites. 
Also the Buffy coat examination 
technique was used191 to screen for 
trypanosome infection. · · 

Estimation of total erYthrocytes and 
leucocytes · 

The total red blood cells (RBC) and 
white blood cells. (WBC) values were 

determined by the use of Coulter Dual 
Diluter Ill and an ·automatic counting 
device as previously described by 
Oduye151• The packed cell volume (PCV) 
and the haemoglobin value were deter­
·mined as previously described by Cole1101

• 

' ' 
Determination of erythrocytic indices 

The mean corpuscular volume (MCV), 
mean corpuscular haemoglobin (MCH) 
and mean corpuscular haemoglobin con­
centration (MCHC) were calculated 
mathematically from values of PCV, Hb, 
and RBC as described by Schalm1111• · 

Statistical analysis 
Statistical .examination of the various 

erythrocytic values for the five breeds 
was carried out using the analysis of vari­
ance (ANOVA). Values for different age 
groups were also analysed by the vari-
ance technique1121

• / 

Results 

Both Giemsa stained thin blood film 
microscopy and buffy coat technique 
were used for parasite detection; no 
blood parasites were detected by any of 
the two methods. 

Clinical observation on the goats 
Generally, most of the bucks and does 

appeared to be clinically normal as there 
were no gross abnormalities observed in 
any one of them. 

Erythrocytic. values 
The haematological values obtained 

from this study are shown in Table 1, 3, 4, 
5 and 6. The mean total RBC counts 
ranged from 7.09 x 106/cc for West Afri­
can Dwarf goats to 8.79 x 106/cc for Kana 
Brown breeds (Table 1 ). The mean PCV 
values recorded were highest for Salla 
(29.31%) and ·lowest for the WAD 
(23.67%) .. The haemoglobin concentra­
tion values for the various breeds were 
very similar (9.21-9.95 mg/dl) except for 
the West African goats which had a m'ean 

·value of 7.73 mg/dl. The mean values for 
the different erythrocytic indices (MCV, 
MCH and MCHC) in the five breeds of 
goats were similar. (Tables 1 & 2) 
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Table 1: Mean erythrocytic values for five breeds of Nlg.tan goats 

Breeds of 
goats 

Breeds 
of 
goats 

SokotoRed 

KanoBrown 

Sail a 

Borono White 

West African 
Dwarf (WAD) 

Number of 
blood samples 

examined 

Number of 
blood samples 

examined 

124 

45 

28 

7 

6 

± =Standard deviation. 

PCV(%) 

PCV 
(%) 

28.14a 
±5.48 

28.86a 
±4.25 

29.31a 
±4.8 

28.33a 
±4.56 

23.67a 
±5.8 

Hb 
(mg/dl) 

Hb 
(mg/dl) 

9.95b 
±1.56 

9.68b 
±1.56 

9.21b 
±1.41 

9.23b 
±1.68 

. 7.73b 
±1.88 

RBC 
(xto8) 

RBC 
(xto8) 

8.17d 
±1.73 

8.79d 
±1.73 

8.o1d 
±1.72. 

7.72d 
±1.8 

7.09d 
±2.06 

MCV 
(fl) 

MCV 
(fl) 

35.77e 
±7.18 

33.26e 
±7.18 

38.38e 
±9.18 

36.37e 
±6.37 

34.33e 
±5.88 

MCH 
. (pg) 

.MCH 
(pg) 

11.75f 
±1.98 

10.nf 
±1.98 

' 11.63f 

12.171 
±2.69 

11.of 
±2.3 

MCHC 
(g/dl) 

MCHC 
(g/dl) 

32.55C 
±5.16 

33.3SC 
±3.99 

31.31C 
±4.92 

32.33C 
±3.37 

32.67C 
±3.25 

Agures with the same superscript Indicate no statistically significant difference: i.e. p::):o.·o~: 

Table 2: Mean Leucocytic values for five breeds of goats 

Breeds of 
goats 

SokotoRed 

KanoBrown 

Sail a 

Borono White 

West African 
Dwarf (WAD) 

N.D=Not done 
±=Standard deviation 

Number 
of blood 
samples 

examined 

124. 

WBC 
(xto3 

9.219 
±4.56 

45 10.69 
±4.56 

28 8.419 . 
±3.06 

7 6.999 
±2.4 

6 .. 13.489 
±6.37. 

Differential leucocyte counts In 
~ges 

Neutro- _ Lym~ . Eoslno-
phlls cytes phlls 

48.01h 50.011 1.11 
±14.9 ±15.50 ±0.32 

53.83h 
±13.37 

56.69h 
±19.56 

56.33h 
±10.75 

46.17h 
±7.92 

44.831 
±13.02 

47.21 
±20.17. 

41.51 
±10.03 

53.001 
±7.2· 

2.ol 
±0.43 

1.671 
±1.6 

3.51 
±2.0 

N.ol 

Mono­
cytn 

1.3k 
±0.62 

t.tsk 
±0.41 

1.25k 
±0.45 

1.0k 

1.25k 
±0.47 

Agures with the same supercript Indicate no statistically significant difference: P>0.05. 

Effect of breed on haematological values 
The mean values· of each set of 

haematological values for the 5 breeds of 
goats examined were compared by 
analysis of variance· technique1121• There 
was no significant difference between the 
means of _any of these· haematologlcal 

values. None of the eleven haematologi­
cal values is therefore significantly 
affect!3d by breed. · 

Effect of age on erythrocytic values 
Mean values of each haematological 

parameter in 3 age groups i.e. 0-3 years, 4 
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Table 3: Mean haematologlcal values In various age ranges for Sokoto Red Goats 

Age range 
(years) 

0-3 

. 5andabove 

Number of 
goats 

63 

45 

16 

PCV Hb WBC RBC MCV MCH MCHC 
(%) (mg/dl) (x1o3) (x1o6) (fl) (pg) (g/dl) 

28.52 9.26 7.92 8.54 34.13 10.72 31.64 
±2.38 ±0.89 ±7.38 ±1.09 ±5.56 ±1.71 ±3.1 

29.4 7.79 9.78 7.96 37.24 13.68. 34.21 
±4.25 ±1.96 ±3.96 ±2.00 ±7.21 ±3.38 . ±5.41 

25.91 8.78 7.31 7.96 27.13 9.38 34.38 
±5.6 . ±2.1 ±6.74 ±2.07 ±1o.46 ±4.61 ±4.43 

P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 

±Standard deviat.ion 

Table 4: Mean haematologlcal values In various age ranges for Kano Brown Goats 

Age range 
(years) 

0-3 

4 

5andabove 

Number of 
goats 

25 

14 
' .. 
6 

PCV 
(%) 

30.11 
±5.2 

27.0 
±4.52 

26.5 
±3.34 

Hb 
(mg/dl) 

9.62' 
±2.65 

9.7 
±1.49 

9.95 
±1.6 

WBC 
(x1o3) 

10.08 
±3.3 

11.38 
.±4.31 

11.26 
±3.04 

RBC MCV 
(x 1o6) (fl) 

8.77 35.18 
±3.8 ±14.04 

8.88 31.2 
±1.78. ±7.23 

8.03 33.5 
±1.36 ±4.63 

MCH 
(pg) 

10.83 
±4.04 

10.44 
±2.04 

13.5 
±1.69 

MCHC 
(g/dl) 

31.619 
±4.04 

. 34.5f 
±4.1 

37.25f 
±3.74 

Rgures with different superscript Indicate slgnfficant difference (P<0.05) 

± =Standard deviation 

Table 5: Mean haematologlcel values In various age ranges for Salle goats 

Age range 
(years) 

0-3 

4 

· 6andabove 

Number of 
go'ats 

13 

PCV Hb 
(%) (mg/dl) 

. 30.0 9.27 
±3.54 ±1.4 

9 31.25 9.2 
±1.28 . ±5.63 

6 29.33 
±5.63 

8.8 
±1.28 

WBC 
(x1o3 

10.31 
±3.82 

RBC MCV 
(x 1o6 (fl) 

8.00 35.33 
±1.77 ±9.56 

8.79 8.00 40.00 
±2.46 '±1.81 ±10.28 

8.14 7.52 40.38 
±2.46 ±1.81 ±10.28 

MCH MCHC 
(pg) (g/dl) 

10.33 30.67 
±2.76 ±5.37 

11.5 
±1.64 

11.38 
±1.64 

29.0 
±4.32 
I 

! 30.0 
±4.32 

P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 

± =Standard Deviation 

yea..S and 5 years and above were com­
pared (Table 3-6). Mean values of each of 
the seven haematological parameters for 
the three age groups, In all the five breeds 
showed no significant difference 
(P>0.05). This seemed to indicate that the 
mean values of haematological para met-

. ers are apparently not affected _by age. 
Within each breed, however, age was 
found to affect haematological ·values. 
The means ·of MCV, MCH values in 
Sokoto Red and MCHC values .In Kano 
Brown breeds of goats for the same age 
differed significantly (P>O.OS). There 
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Table 6: Mean haematologlcal values In various age ranges for Borono White Goats and West African Dwarf 
' · Goats 

Age range Number of 
(yean) 

BoronoWhite 
0-3 

4 

WAD 
0-3 

5 

ND=Notdone 
±=Standard deviation 

goats 

4 

3 

3 

3 

PCV Hb 
(%) (mg/dl) 

27.75 8.9 
±5.66 ±0.28 

28.67 10.13 
±5.57 ±0.65 

21.0 6.73 
·±2.83 ±1.28 

28.0 8.7 
±6.50 ±2.70 

was, however, no significant difference 
(P>0.1 0) between the means of MCH 
values for Sokoto Red goats aged 
between 0-3 and 4 years. The general 
trend, however, suggested that the mean 
PCV and RBC values in the various age 
ranges in all breeds, decreased with 
advancing age (Tables 3-6). 

Leucocytic values 
Leucocytic values for the various 

breeds of goats are shown in Table 2. The 
highest total WBC counts (13.48 x 103) 
was recorded for the WAD. The Borono 
White, Salla and Kano Brown breeds 
were found . to have high neutrophil 
counts whilst the WAD had the lowest 
count. These values were, however, not 
statistically significant. it was therefore 
concluded that the total an.d differential 
leucocyte count were generally not 
affected by breed or age Tables 3-6. No 
significant differences between the 
values of neutrophils, Lymphocyte, 
eosinophil and monocyte counts were 
noticed. 

Discussion 

The present investigation examined 
both the effects of breed and age 011 
haematological values of apparently nor­
mal five breeds of goats in Nigeria. All the 
breeds are indigenous to the region. The 
erythrocytic values obtained for these 

WBC RBC MCV MCH MCHC 
(x1o3 (x106 (fl) (pg) (g/dl) 

7.05 8.25 38.25 12.25. 32.0 
±1.99 ±1.37 ±0.71 ±2.83 ±5.66 

·' 

7.42 8.8 32.67 11.33 35.0 
±1.97 ±1.61 ±1.17 ±0.82 ±11.95 

·' 
12.59 6.02 37.0 12.0 N.O 

~ 

±2.74 ±0.78 ±1.41 ±2.12 

8.69 8.71 31.5 9.0 N.D 
±6.20 ±2.10 ±2.52 ±4.36 

goats were similar to those found for indi­
genous tropical goats«s.a1• The difference 
between the means of total RBC values in 
the five breeds of goats was not signifi­
cant (P>0.05). Similarly age did not pro­
duce any significant difference (P>0.05) 
between the means of the RBC values. 
The results of this study have thus shown 
that clinically normal Nigerian goats have 
a range of haematological values that is 
independent of breed but different from 
those of the temperate breedsn31• Previ­
ous study .bY Oduye6 considered the 
effect of age and sex but did not find any 
significant difference; studies · by 
Amakiri«81 on the other hand evaluated 
haematological.values in the Red Sokoto, 
the West African Dwarf, the Saanen and 
the Fi generation of crosses between the 
Saanen and the local breeds. The study 
did not reveal any significant difference in 
'the haematological values. The present 
study has expanded the scope or two pre­
vious studies by examining five 
phenotypically different local breeds. In 
all the five breeds examined no signifi­
cant difference was observed in the ery­
throcytic values. The mean values of RBC, 
PCV and MCV in the five breeds of goats 
are not markedly different from values of 
females goats previously reported by 
Holman and Dew(IJ. The haemoglobin 
values in the Nigerian goats were consid­
erably lower than those reported by 
Millson et a/.«'41• Further work on the 
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changes in the erythrocytic values from 
birth to three years in the Nigerian goat 
breeds might be very illuminating. Previ­
ous study in temperate goats by Holman 
and Dewm showed a mean total white 
blood (WBC) of 8.08 x 103 whilst Millson 
eta/,114, reported a range of9.00x 103to 15 
x 10::J. The present investigation showed 
that Nigerian goats have a mean higher 
WBC counts than the breed in temperate 
climate. The findings of the present inves­
tigation therefore corroborate those of 
Edwards et a/151 who recorded a mean 
WBC count of 14.54x 103forWestAfrican 
Dwarf goats in Ghana. The highest mean 
WBC counts of 1 o3 x 13.48 were observed 
in the West African Dwarf. The values 
recorded for the four other breeds were 
similar to those found by Amakiri 181 for 
three breeds of goats in Nigeria. It was 
found that factors such as breed and age · 
had no noticeable effect on WBC counts: 
No significant difference (P>0.05) was 
noted between the means of WBC values 
recorded according to age or breed. In the 
overall consideration of all the five breeds 
studied the West· African Dwarf goats 
have the lowest PCV and Hb values. The 
Salla and Borono white breeds had the 
highest neutrophil counts while the Red 
Sokc:ito and West African Dwarf had the 
lowest counts. Statistical evaluation of 
those values however did not reveal any 
significant difference between breeds for 
neutrophil, lymphocyte, eosinophil and 
monocytes. The relatively high WBC 
counts in the five breeds _of goats 
deserves further investigation. It is possi­
ble that husbandry practice and environ-

. mental disposition· might enhance sub­
clinical parasitic infestation116

•
17

•
181

; how­
ever none of the goats evaluated in this 
study was found to have any haemo­
parasitic infection. 
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ANTIBIOTIC RESIDUES IN MILK FOLLOWING TREATMENT OF BOVINE MASTITIS 

HAGIR B. SULIMAN, S.A. SHADDAD, A.M. SHOMMEIN, A.l. ABDELRAHEIM and 
M.E.M. IBRAHIM 

Department of Veterinary Pathology and Diagnosis, Veterinary Research 
Administration, P.O. Box 8067, EI-Amarat, Khartoum, Sudan 

RESIDUS D' ANTIBIOTIQUES DANS LE LAIT APRES LE 
TRAITEMENT DE LA MASTITE BOVINE 

Resume 

Des echantillons de fait de vaches ayant subi un traitement de Ia ·mastite ont ete 
examines pour determiner leur qualite et les residus d'antibiotiques qu'ils 
contiennent, A des intervalles de 24 h, 72 h et 120 h apr~s !'interruption du traitement. 
Le fait des vaches traitees avec une association d'antiblotiques, y compris 
l'ampicilline, Ia cloxacllline ou Ia penicilline· ne contenait pas de residus 72 h apr~s 
l'arrAt du traltement. En revanche, le Ia it des vaches traltees avec une comblnaison 
d'antibiotiques contenant de I' oxytetracycline ou de Ia tetracycline avait des residus 
pendant longtemps, mAme 72 heures apr~s ('interruption du traitement. 

Summary 

Milk samples from treated mastitic cows were qualitatively tested for antibiotic 
residues at Intervals of 24hr., 72hr. and 120hr. after withholding treatment. Cows that 
received ampicillin, cloxacillin or penicillin combination were found to be clear from 
residues In milk 72hr. Whereas those received combinations of oxytetracycline or tet· 
racycline showed long perslstancy of residues In milk till 72hr., after withholding 

. treatment. 

INTRODUCTION 

Antibiotics are important medicinal 
components in veterinary practice. 

The wide spread use and misuse of 
antibiotics in dairy industry has created 
potential residues problem in dairy prod­
ucts specially milk, which is heavily con­
su~ed by general public«tJ. 

The presence of antibiotics in milk even 
in small quantities is not advisable for 
human consumption and has retarding 
effects in dairy industry121• 

The purpose of the present study was 
to determine the presence of antibiotics 
in milk after its systemic and/or local 
administration in lactating cows affected 
with mastitis. 

Materials and Methods 

Animals 
All cows used in this study were from a 

commercial dairy farm. Forty lactating 
cows, affected with mastitis were divided 
into seven groups. Receiving different 

combination of antibiotics, administered 
through intramuscular and/or intra­
mmary routes (Attached table). 

Samples 
Composite milk samples were col­

lected per quarter from the affected cows, 
24, 72, and 120hr., after withholding treat­
ment. Tha samples were directly used for 
the determination of antibiotic residues. 

Determination of antibiotics 
This is determined qualitatively by 

microbiological method utilizing Staph. 
aureus disc assay (manual of veterinary/ 
investigation, 1984). The Staph. Aureus 
used was oxford strain NCTC No. 8178. 

Inhibition, of Staph. Aureus growth 
round the disc indicates presence of 
bacterial inhibitors(s) in the milk samples. 
The inhibition zone a round the disc 
defines the presence of antibiotics in the 
milk sample whether positive or nega­
tive~ The wider the inhibition zone the 
more concentration of antibiotic residues 
in the milk sample tested. 
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Results 

Various antibiotics.were used to treat 
cows during iactation; details of results of 
this study were given. in the table · 
attached. Antibiotic· ·residues in milk 
foHowing treatment of rria'stitis during 
lactation decreased, as the time post 
treatment increased.- The· frequency of . 
antibiotic residues in milk after treatment 
through intramammary, intramuscular or 
multiple route were similar for groups A, 
C, D, and G. They were all found to be 
clear from antibiotic residues 120hr., after · 
withholding 'treatment. Groups B.E. and 
F. were all negative for antibiotic residues 
in milk72hr., post withholding treatment. 

Discussion 

About 57% of the milk samples were 
positive for residues 72hr., ·after treat­
ment, this exceeded· .withdrawal times 
noted for several of the antibiotics prepa­
rations used. Marcinak131 reported 72hr. as 

·1 

time. limit for .with.holding _milk from 
· treated cows for human consumption. 

However, we found that 120hr. is 
optimum and safest period for withhold­
ing milk from treated cows. Antibiotic 

. combinations which contain ampicillin, 
Penicillin and cloxacillin were found to be 
the least persistant. They were eliminated 
from milk 72hr. post-withholding treat­
ment. In contrast antibiotic combinations 
that contain tetracycline or oxytetracyline 
persisted longer no matter the route of 
administration was. However, this results 
were in agreement with that reported by 
Brauning141• Moreover, the persistance of 

· antibiotics in mastatic cows found to be 
more longer than in normal ones(51• Also 
the milk production at time of treatment, 
frequency of milking, antibiotic used and 
route of administration were found to 
affect the persistancy of antibiotic 
residues in milk'8'. 

From the above stated results it is felt 
that if this' information is made available 
to milk produ.cer, it will· .contribute to 
improvement of milk quality and protec­
tion of consumer health. 

~able 1: Residues In Milk after Antibiotic Treatment In Lactating Cows 

·Group No. of No. of Antibiotics Administered 
Antibiotic residues after 
withholding treatment at 

·,Animal Quarters Intervals 

IM*. IMaM•• . 24h 72h 120h 

A 5 '10 · Procainepenlcillin Tetracyclin/neomycin/. 
Bacitracin + + -

B 6 10 Chloramphlnicol Ampicillin/ 
Cloxacillin + 

c 5 ·. ' 10 OxYtetracycline Chloramphinlcol/ 
I 

'D 4 10 : Oxytetracycline 
neomycin/penicillin + + 
Ampicillin/ 
cloxacillin · + + 

E 7 .10 Ampicillin/ 

._F ·s' cloxacillin + 
10 Chloramphinicol/ 

.G ·-'7 ; 10 .. .. , neomycin/penicillin + 
Tetracycline/ ... neomycin/Bacitracin + + 

*IM: Intramuscular injection 
**IMaM: lntramammary Infusion : 
+:Positive ' · ·· 

--:Negative detection of antibiotic residues milk samples: 
r 1 • r ' 

.· 

·,/ 

I 
i 
I 
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PERFORMANCE OF DIFFERENT GENOTYPES OF BROILER CHICKS FED VARYING 
PROTEIN LEVELS IN THEIR STARTER AND RNISHER DIETS 

B.N. OKWUOSA, F.O.I. ANUGWA, H.O. UWAEGBUTE and A.M. AGBAKOBA 
Department of Animal Science, University of Nigeria, Nsukka, Nigeria. 

PERFORMANCE DE DIVERS GENOTYPES DE POULETS DE GRIL 
NOURRIS DE DIFFERENTS NIVEAUX DE PROTEINE CONTENUS 

DANS LEURS REGIMES DE DEMARRAGE ET DE RNITION 
R6sum6 

A I' Age de 0 il 6 semaines, 135 pousslns asexut\s de un jour dont 45 de chacun des 
gt\notypes ci-aprl!s: Anak, Hubbard et Starbro ont t\tt\ regroupt\s il trois par cage et 
nourris de trois rt\gimes lsothermes (3 Meal EM/kg) contenant 23; 25 ou 27% de 
prott\ine brute (PB) salon un modille factoriel3 x 3. Pendant Ia pt\riode definition (7· 
11 semalnes), cheque poulet est mls dans une cage puis nourri cie trois rt\gimes 
I sot hermes (3,2 Meal EM/kg) contenant 17; 19 ou 21% PB salon un modille facto riel 
3 x 3 x 3 (3 niveaux PB de rt\glmes de dt\marrage, 3 niveaux PB de rt\gime de finltion 
et 3 gt\notypes). Pour Jes poulets Anak, au cours de Ia phase pour Je rt\glme de 
dt\marrage, on a obtenu las taux de croissance Jes plus t\levt\s et las mellleurs Indices 
de consommation (IC) avec Je rt\gime contenant 27% PB. Pour Jes varit\tt\s Hubbard 
et Starbro, II n'y a pas eu de difft\rence significative, quant aux gains pondt\raux et 
aux Indices de consommation, entre las poulets nourris de rt\glmes contenant 25% 
PB et 27% PB respectivement. A I' exception de Ia consommation alimentaire, on n'a 
pas observt\ aussi d'effets notables du rt\gime de dt\marrage sur Ia performance des 
poulets pendant Ia pt\riode de finition. La prott\ine brute dans Je rt\gime de 
dt\marrage n'a pas beaucoup affectt\ Ia consommation alimentaire, Jes gains 
pondt\raux et les Indices de consommation, et II n'y avait pas d'interactions 
significatives rt\gime de finitlon x gt\notype. En revanche, II y avait des effets 
importants dus au gt\notype (P<0,01) dans tous las paramiltres mesurt\s; ·an effet,Ja 
performance des pouletsAnak et Hubbard t\taient en gt\nt\ral meilleure.que cella des 
poulets Starbro. · 

Summary 

From 0·6 weeks of age, 135 unsexed day-old chicks, 45 of each of Anak, Hubbard and 
Starbro genotypes were housed three per cage and given three isocaloric (3.0 Meal 
ME/kg) diets containing 23, 25 or 27% crude protein (CP) in a 3 x 3 factorial design. 
During the finishing phase (7·11 weeks), the chicks were housed one per cage and fed 
three isocaloric (3.2 Meal ME/kg) diets containing 17, 19 or 21% CP In a 3 x 3 x 3 
factorial design (3levels of previous dietary CP, 31evels of finishing dietary CP and 3 
genotypes). For Anak chicks, during the starting phase, the fastest growth rates and 
best feed conversion ratios (FCR) were obtained with the 27% CP diet. For Hubbard 
and Starbro chicks, weight gains and FCR of chicks given the 25% CP.diet did not 
differ significantly from those of chicks given the 27% CP diet. There were no 
significant carryover effects of starter diet on chick performance during the finishing 
phase, except In feed Intake. Crude protein In finisher diet did not significantly affect 
feed intake, weight gains and FCR and there were no significant finisher diet x 
genotype interactions. But there were significant (P<0.01) genotype effects in all 
parameterrs measured, with Anak and Hubbard chicks performing consistently 
better than Starbro chicks. 

INTRODUCTION 

Crude protein (CP) requirements for 
starting and finishing broiler chicks have 
been well established for temperate11 •21 

and tropical 13
•
4.s.e1 environments and there 

are indications that broiler chicks reared 
in tropical environments have higher CP 
requirements than similar birds reared in 
temperate environments13

•
4

•
5
:
61

• There is 
also SOrJJe evidence, not only for differ­
ences among broiler genotypes in their 

response to dietary CP levels, but also for 
genotype x diet interaction17•

81
• These dif­

ferences might be related to inherent dif­
ferences in their requirement for indi­
vidual amino acids1u·10•111 or to differences 
among broiler strains in their efficiE:~ncy of 
metabolism of essential amino acids'121

• 

There is paucity of information on the 
comparative efficiencies of growth and 
feed utilization under identical feeding 
and management regime, of the many 
commercial broiler strains available in 
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Nigeria. It was the objective of the present 
study, therefore, to compare the 
response of three commercial strains of 
broiler chicks to different levels of CP in 
their starter and finisher diets and to 
examine the possible existence of two 
factor and three factor interactions in the 
response of the different genotypes to 
different CP levels in· their starter· and 
finisher diets. 

Materials and Methods 

Experiment 1. 
In experiment 1 (the starter phase), 135 

unsexed day-old chicks, 45 of each of 
three commercial hybrid broiler 
genotypes, namely, Anak, Hubbard and 
Starbro, were used in a 3 x 3 factorial 
design with three isocaloric (3.0 Meal MEl 
kg) diets containing 23, 25 or 27% CP. 
Each genotype was randomly divided into 
three groups of fifteen chicks each and 
housed three per cage in 75 x 62.5 x 75 em 
cages. Thus there were five replications 
per treatment. All the chicks were given 
the 25% CP diet' during the first week in 
otder to stabilize them. At the end of the 
first week, the groups were randomly 
assigned to the three diets (Table I) and 
fed for another five weeks. Heat was pro­
vided by means of 100 watt electric bulbs 
suspended about 0.45 metres above the 
cages. Feed and water were provided ad 
libitum. Feed consumption was recorded 
daily and the birds were weighed weekly. 
Feed conversion ratio (FCR) was calcu­
lated as ttie number of grams of feed con­
sumed per gram of weight gained. Pro­
tein efficiency ratio (PER) was calculated 
as the number of grams of weight gained 
per gram of protein consumed. 

The data obtained were subjected to a 
3 x 3 factorial analysis of varianceu31• 

Experiment 2. · 
At the end of experiment 1, each 

genotype group previously assigned to 
each starter diet was further divided into 
three subgroups of five birds per sub­
group. The birds were housed one per 
cage, according to genotype and previ­
ous dietary treatment, in 30 x 30 em 
cages. Three isocaloric (3.2 Meal ME/kg) 

Table 1: Composition (o/o) of starter diets used In 
experiment 1. 

Ingredients 

Yellow maize 
Ground nut cake 
Fish meal 
Wheat bran 
Bone ash 
Common salt 
Vitamin-mineral premix 1 
Methionine 

Total 

Analyzed composition (o/o): 
Moisture 
Crude protein 
Ether extract 
Crude fibre 
Ash 
Nitrogen-free extract 

Calculated metabolizable 
energy (Meal/kg) 

Crude protern In 
dlet(o/o) 

23 25 27 

58.09 53.70 49.32 
24.34 28.0 31.65 
8.12 9.35 1 0.55 
6.45 5.95 5.48 
1.75 1.75 1.75 
0.25 0.25 0.25 
0.50 0.50 0.50 
0.50 0.50 0.50 

1 00.0 1 00.0 1 00.0 

9.60 8.90 8.50 
23.00 24.8 26.7 

3.90 4.00 4.00 
6.81 6.60 6.40 
7.62 7.70 7.35 

49.07 48.00 47.05 

3.00 3.00 3.00 

1Supplied the following nutrients per kg of diet: 
vitamin A, 10,000 I.U.; vitamin 03, 2,000 I.C.U.; 
vitamin E, 5 I.U.; vitamin K, 2.24 mg; riboflavin, 5.5 
mg; vitamin 812, 10 ,...g, calcium pantothenate, 10 
mg; niacin, 25 mg; choline chloride, 350 mg; folic 

· acid 1.0 mg; manganese, 56 mg; zinc, 50mg; 
copper, 10 mg; iron, 20 mg; cobalt, 1.25 mg; 
amprolium 125 mg; terramycin, 100 mg. 

diets containing 17, 19 or 21% CP (Table 
II) were given to these chicks in a 3 x 3 x 3 
factorial arrangement (3 levels of previ-

. ous dietary CP, 3 levels of finishing diet­
ary CP and 3 genotypes) for another five 
weeks. Thus there were 27 treatments, 
each replicated five times. Feed and 
water were provided ad libitum. ·Feed 
consumption was recorded daily and the 
birds were weighed weekly. FCR and PER 
were calculated as in experiment 1. 

The data obtained were analyzed using 
a 3 x 3 x 3 factorial analysis of varianceu31• 

Results 

Experiment 7 
Average Jive weights of the experimen-. 

tal chicks at day-old were: Anak, 42.6 g; 
Hubbard, 40.8 g; and Starbro, 41.3 g. At 
the beginning of the experiment, that is, 
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Table II: Composition (%) of finisher diets used In 
experiment 2. 

flnlsherdlets 71 

ressively increased as the level of CP in 
the diet increased whereas for Starbro 
chicks feed intake of chicks given the 25 

Ingredients Crude protein In and 27% CP diets was similar but signific-
dlet(%) antly (P<0.05) higher than that of chicks 

17 19 21 given the 23% CP diet. 
-V-el-lo_w_m_a-lz_e ______ 

7
_
6
.-
69

_
7
_

2
_.34_6S_.oo There were also significant (P<0.01) 

Groundnutcake 10.76 13.46 16.15 genotype X diet interactions in daily 
Fish meal 7.18 8.97 10.75 .weight gains. Dally weight gains of Anak 
Wheat bran 2.37 2.23 • 2.09 chicks progressively (P<0.05) increased 
Boneash 1.75 1.75 1.75 with increases in dietary CP level. For 
Common salt 0·25 0·25 0·25 Hubbard and Starbro chicks, daily weight Vitamin-mineral premix 1 0.50 0.50 0.50 · 
Methionine 0.50 0.50 0.50 gains of chicks given the 23% CP diet 

were inferior (P<0.05) to those of chicks 
Total 100.0 100.0 100.0 given the 25 and 27% CP diets. The 25 and 
-------------- 27% CP diets produced identical weight 
Analyzed composition(%): 

Moisture 
Crude protein 
Ether extract 
Crude fibre 
Ash 

8.90 9.10 9.40 
17.04 18.90 20.90 
3.10 3.20 3.80 

. 8.50 7.73 7.00 
7.20 7.06 7.15 

55.26 54.07 51.75 

gains in Hubbard chicks as well as in Star­
bra chicks. 

There were also significant (P<0.01) 
genotype x diet interactions in FCR. 
Among Anak chicks, the best efficiency of 
feed utilization was obtained in the chicks 
fed the 27% CP diet. Among Hubbard 

Nitrogen-free extract 
Calculated metabolizable 

energy (Meal/kg) 3.20 3.20 3.20 chicks, however, the best FCR · was 
-1s_a_m_e_a_s-ln-T-ab_l_e_l._________ obtained in the chicks fed the 25% CP 

diet. Among Starbro chicks, the 25 and 

after one week of stabilization on the 25% · 
CP diet, the average liveweights (± stan­
dard errors of the means) of the 
genotypes were: Anak 86.2 ± 13.5 g; 
Hubbard, 84.8 ± 8.9 g and Starbro, 
83.6 ± 7.0 g. There were no significant 
(P>0.05) differences in the liveweights of 
the genotypes either at day-old or at one 
week of age. But at the end of the starter 
phase, Anak chicks weighed significantly 
(P<0.05) more than Hubbard chicks 
which, in turn, weighed more than 
Strabro chicks. Average weights of Anak, 
Hubbard and Starbro chicks at six weeks 
of age were 833.7, 680.8 and 515.9 g, 
respectively. . 

The response of the different geno­
types to varying protein levels in their 
starter diets is shown in Table Ill. There 
were significant (P<0.01) genotype X diet 
interactions in· daily feed consumption. 
Anak chicks fed the 25% CP diet had the 
highest feed intake which was signific­
antly (~<0.05) different from the feed 
intake of Anak chicks fed the 23 or 27% CP 
whose feed intake values were identical. · 
But for Hubbard chicks, feed intake prog-

27% CP diets produceif better FCR than 
the 23% CP diet. 

There were . significant (P<:0.01) 
genotype x diet interactions in PER. 
Among Anak and Starbro chicks, there 
were no significant differences in PER 
among chicks fed the various CP levels 
but among Hubbard chicks, the ·23 and 
25% CP diets produced significantly 
(P<0.05) better PER than the 27% CP diet. 

Experiment 2 
Table IV gives the F values obtained 

from full model analysis of variance of 
chick performance data in experiment 2. 
The interactive effects · of starter diet, 
finisher diet and genotype on perfor­
mance of th·e chicks during the finishing 
phase are shown in Table V. There were 
significant (P<0.01) starter diet x finisher 
diet x genotype interactions in daily feed 
intake but there were no starter diet x fini­
sher diet x genotype interactions in daily 
weight gains, FCR and PER. 

Table VI gives the effects of starter diets 
and finisher diets on-performance of the 
chicks in experiment 2. There was a sig­
nificant (P<Q.01) starter diet x finisher 
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Table Ill: Response of different genotypes of broiler chicks to varying protein levels In their starter diets 
(experiment 1) , ' 

Response variable Genotype Crude protein In diet(%) Mean S.E. 

Dailyfeei::llntake (g) 

· Dailyweightgaln (g) 

Feed conversion ratio (g feed/g gain) 

Protein efficiency ratio (g weight gained/ 
g protein consumed 

Anak 
,Hubbard 
Starbro 

Mean 

Anak 
Hubbard 
Starbro 

Mean 

Anak 
Hubbard 
Starbro 

Mean 

Anak 
Hubbard 
Starbro 

Mean 

.23 

60.4 
44.0 
45.2 

49.9 

20.1 
15.8 
12.4 

16.1 

3.17 
3.58 
2.82 

3.19 

1.57 
1.72 
1.66 

1.65 

25 27 

69.9 '61.1 63.8 
47.3 52.7 48.0 
51.2 52.4 49.6 

56.1 55.4 4.168 

24.3 27.1 23.8 
21.0 21.6 19.5 
15.6 16.2 14.7 

20.3 21.6 1.768 

2.94 2.27 2.79 
3.03 3.39 3.33 
2.49 2.51 2.61 

2.82 2.72 0.338 

1.56 1.66 1.60 
1.79 1.16 1.56 
1.n 1.48 1.64 

1.71 1.43 0.178 

&Significant (P<0.01) genotype x diet Interaction and Significant (P<0.01) genotype and diet effects. 
bsigniflcant (P<0.01) genotype x diet Interaction but no significant (P<0.05) genotype or diet effect. 

Table IV: F values from full model analysts of variance of chick performance data In experiment 2 

Source of Degrees of 
variation freedom 

Replications 4 
Starterdiet(S) 2'. 
Finisher diet (F) 2 
Genotype (G) 2 
SxF 4 
SxG. 4 
FxG 4 
SxFxG 8 
Residual 104 

Total 134 

**(P<0.01) 

diet interaction in feed intake. Among 
birds started on 27% CP, finisher diet had 
no effect on their feed consumption. But 
chicks started on 25% CP and finished on 
17 or 19% CP consumed significantly 
(P<0.01) more feed than chicks started on 
the same 25% CP but finished on 21% CP. 

Fvaluesfor 

Dally feed Dally weight Feed Protein 
Intake gain conversion efficiency 

ratio ratio 

0.60 0.17 2.28 1.89 
2.18 2.59 1.04 30.0 .. 

56.0** 60.4** 33.7** 25,6** I 

5.59** 2.39 1.76 - 1.67 ,' 
0.69 0.28 0.72 0.86 
'0,05 0.42 0.96 1.44 

6.74** 1.42 0.52 0.78 

Chicks started on 23% CP consumed sig-1· 
nificantly (P<0.01) more feed when they. 
were finished on 21% CP than when they' 
were finished on 17 or 19% CP •• 

There were no significant starter diet x 
finisher diet interactions In daily weight 
gains, FCR and PER, Neither starter diet 
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Table v:· Starter diet x flnlshe~ dltrt x genotype ~ects on performance of broiler chi~b during the finishing 
· phase . 

Starter 
diet 
(%CPI 

23 

25 

27 

Finisher Genotype 
diet 

(%CP) 

. 17 

19 

21 

17 

Anak 
Hubbard 
Starbro 

Anak 
Hubbard 
Starbro 

Anak 
Hubbard 
Starbro 

Anak 
Hubbard 
Starbro 

19 Anak 

21 

17 

·Hubbard 
Starbro 

Anak 
Hubbard 
Starbro. 

Anak 
Hubbard20 
Starbro 

19 Anak 

21 

·Hubbard 
Starbro 

Anak 
Hubbard 
Starbro 

Treatment 
number 

1 
2 
3 

4 
5 
6, 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
124.6 

21 

22 
23 
24 

25 
26 
27 

Treatment means for: 

DaDyfeed DaDywelght Feed conversion 
lntake(g)l galn(g)b ratlon(gfeed/a 

galn)li 

103.1 
94.3 
92.3 

96.8 
95.2 
72.5 

107.8 
120.3 
81.8 

118.3 
110.4 
84.4 

106.2· 
116.5 
76.1 

84.5 
95.0 
78.0 

101.2 
51.0 
75.8 

106.8 
.104.0 

88.9 

114.9 
101.8 
71.9 

36.0 
38.5 
26.5 

34.1 
41.1 
20.6 

36.6 
44.7 
24.7 

36.5 
44.1 
26.0 

36.0 
42.3 
25.9 

27.4 
35.4 
21.8 

33.2 
2.61 
24.7 

34.2 
35.2 
22.5 

37.9 
37.1 
20.1 

2.98 
2.48 
3.67 

2.80 
. 2.56 

3.61 

3.13 
2.91' 
3.54 

3.43 
2.58 
3.49 

3.01· 
2.81 
3.15 

3.22 
2.97 
3.75 

3.25 
2.35 
3.48 

3.26 
3.11 
4.15 

3.17 
2.84 
3.80 

Protein 
efficiency ratio 

(gwelght 
galnedlg 

protein 
consumed)b 

2.0 
2.52 
1.71 

1.96 
2.24 
1.61 

1.60 
1.72 
1.43 

1.80 
2.34 
1.82 

1.79 
1.88 

. 1.84 

1.54 
1.82 
1.34 

1.96 

1.95 

1.69 
1.80 
1.35 

1.56 
1.71 
1.32 

•Significant (P<0.01) starter diet x finisher diet x genotype Interaction In feed Intake 
bNo significant (P>0.05) starterdietxfinlsherdietx genotype interaction In dailywelghtgaln, FCR and PER. 

nor finisher diet significantly affected 
feed intake, weight gains and FCR, but 
finisher diet had a significant (P<0.01) 
effect on PER. Chicks finished on the 17% 
CP diet had a significantly (P<0.01) better 
efficiency of converting protein con­
sumed to body weight than those 
finished on 19 or 21% CP. 

Table VII summarizes the effects of 
starter diet and genotype on performance 
of the chicks during the finishing phase. 

There were no significant starter diet x 
genotype interactions and no significant 
starter diet effects on feed intake, weight 
gains, FCR and PER. But genotype had 
significant (P<0.01) effects on all the 
parameters measured. Anak and Hub­
bard chicks consumed significantly 
(P<0.01) more feed, gained significantly 
(P<0.01) more weight and had superior 
(P<0.05) FCR than Starbro chicks. Hub­
bard also had superior (P<0.01) PER than 
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Table VI: Starter diet x finisher diet effects on performance of broll~r chicks In experlm.ent 2 
I I • •' , • j' ' ' ' 

Daily feed intake {g) 

. Dally weight (gal~ (g) 

Feed conversion ratio 
r (g feedlg gain) 

Protein efficiency ratio 
(g weight gainedlg 

·protein consumed 

Starter Flnliher diet(% CP) 
diet 

.. · . (o/o CP) 17 19 21 Mean S.E. 

~ ', 23 
25 
27 

Mean 

23. 
25 
27 

Mean 

23 
25 
27 

Mean 

23 
25 
27 

Mean 

96.1 
104.4 
100.5 

100.5 

33.7 
35.6 
36.3 

35.2 

3.04 
3.17 
3.11 

3.11 

2.08 
1.99 
2.09 

2.05 

88.1 
99.6 
99.9 

95.9 

31.9 
34.7 
30.6 

32.4 

2.99 
2.99 
3.51 

3.16. 

1.94 
1.84 
1.61 

1.80 

103.3 
85.8 
96.2 

95.1 

35.3 
28.2 
31.7 

31.7 

. 3.19 
3.31 
3.27 

3.26 

1.58 
1.57 
1.53 

1.56 

96.0 
96.6 
98.9 

33.6 
32.8 
32.9 

. 3.07 
3.16 
3.30 

1.86 
1.80 
1.74 

0.59** 

3,39NS 

0.13a 

••Significant (P<0.01) starter diet x finisher diet Interaction but no significant starter diet or finisher diet 
effect. 
NSNo significant starter diet x finisher diet interaction and no significant starter diet or finisher diet effect. 
astgnlficant (P<0.01) finisher diet effect but no significant starter diet effect and no significant starter diet x. 
finisher diet Interaction. 

Table VII: Starter diet x genotype effectS on performance of broiler chicks (experlment.2) 

- Dally feed intake (g) 

Daiiyweight (g'ain(g) 

Feed conversion ratio 

Protein efficiency ratio 

Starter 
diet 
(%CP) 

23 
25 
27 

Mean 

23 
25 
27 

Mean 

23 
25 
27 

Mean 

23 
25 
27 

Mean 

Genotype 

Anak' Hubbard Starbro 

102.5 
104.4 
107.7 

104.4 

35.6 
33.3 
35.1 

34.6 

2.97. 
3.22 
3.23 

3.14 

1.85 
1.71. 
1.74 

1.77 

103.3 
103.0 
110.1 

106.9 

41.4 
40.0 
41.1 

41.0 

2.65 
2.79 
2.85 

2.76 

2.16 
2.01 
1.96 

2.04 

82.2 
. 107.3 

78.9 

80.2 

24.0 
24.5 
22.5 

23.7 

3.60 
3.46 
3.81 

3.62 

1.58 
1.67 

. 1.54 

1.60 

Mean 

96.0 
79.5 
98.9 

33.6 
32.8 

3.07 
3.16 
3.30 

1.86 
1.80 
1.7~ 

S.E. 

96.6 

0.59a 

32.9 

3.39a 

0.13a 

aslgnificant (P<0.01) genotype effect but no significant starter diet and no significant starter diet x genotype 
interaction. 
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·' 
Table VIII: Rnlsher diet x genotype effects on performance of broiler chicks (experiment Zl. 

Rnlsher Genotype 
diet 
(% CP) Anak Hubbard Starbro Mean S.E. 

Oailyfeedintake(g) 17 107.6 ~09.8 84.2 100.5 
19 103.2 105.2 79.2 75.9 
21 102.4 105.7 77.2 95.1 

Mean 104.4 106.9 80.2 0.59a 

Daily weight (gain (g) 17 35.2 44.5 25.8 35.2 
19 34.8 39.5 23.0 32.4 
21 33.9 39.0 22.2 31.7 

Mean 34.6 41.0 23.7 3.39a 

Feed conversion ratio 17 3.22 2.56 3.55 3.11 
19 3.02 2.83 3.64 3.16' 
21 3.18 2.91 3.70 3.26 

Mean 3.14 2.76 3.63 ·0.22a 

Protein efficiency ratio 17 1.92 2.41 1.83 2.05 
19 1.82 1.97 1.60 1.80 
21 1.57 ' 1.75 1.36 1.56 

Mean 1.77 2.04 1.60 0.13a 

asignlficant (P<0.01) genotype effect but no significant finisher diet and no significant genotype x finisher 
diet Interaction. 
bsignificant (P<0.01) finisher diet and genotype effects but no significant finisherdietx genotype Interaction. 

Anak and Starbro chicks. At 11 weeks of 
age when the experiment was termi­
nated, Anak and Hubbard chicks weighed 
significantly (P<0.01) more than Starbro 
chicks. Average weights of Anak, Hub­
bard and Starbro chicks at 11 weeks of 
age were 2.05, 2.12 and 1.34 kg, respec­
tively. 
· Table VIII summarizes the interactive 

effects of genotype and finisher diet on 
performance of the chicks. There were no 
significant genotype x finisher diet 
interactions in feed intake, weight gains, 
FCR and PER. 

Discussion 

The results of experiment 1 suggest 
that Anak chicks require up to 27% CP in 
their starter diets while Hubbard and 
Starbro chicks require not more than 25% 
CP in their starter diets. This difference in 
CP requirement among different 
genotypes of broiler chicks might be 
related to inherent differences in their 

abilities for body weight gain and body 
protein accretion. An'ak chicks grew faster 
and had heavier weights at six weeks of 
age than Hubbard and Starbro chicks. It 
had . been recommended that diets of 
starting broiler chicks in the tropics 
should contain not· less than 24% CP131 

while other workers181 had recommended 
a range of 24.5 to 26% CP. The results of 
the present study suggest that for most 
broiler genotypes, diets containing up to 
25% CP would be adequate but that very 
rapidly growing strains such as Anak 
would require up to 27% CP in their star­
ter diets. 

. The non-significant effect of dietary CP 
ranging from 17 to 21% on feed intake, 
weight gains and FCR of finishing broiler 
chicks in experiment 2 supports the 
results of a previous study181 in which no 
significant correlations were found 
between CP levels of 18,20 and 22% and 
feed intake, weight gains and FCR of 
finishing broiler chicks. A diet containing 
17% CP and 3.2 Meal ME/kg was 

' 
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adequate during the finishing phase for 
the strains of broiler chicks used. This CP 
level is lower than the 20 to 22% CP previ­
ously recommended181 in the same envi­
ronment, although the previous workers 
used Shaver x Starbro chicks. 

There- were no significant carryover 
effects. of CP level in starter diet on· 
growth rate and FCR during the finishing 
phase. But there were significant 
genotype effects on all parameters mea­
sured, with Anak and Hubbard chicks per-

. forming consistently better than Starbro. 
Differences among broiler genotypes in 
their response to dietary CP levels had 
been reported previously17•81• These differ­
ences have been attributed to inherent 
differences in their requirement for indi­
vidual amino acids12

•
9

•
10

·''1 or in their effi­
ciency of metabolism of essential amino 
acids1121• 
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A STUDY OF THE GROWTH AND NUTRITIVE VALUE OF THE MAIZE PLANT 

FLEISCHER, J.E., ANNA R·. BARNES, B. AWUMBILA and J.E.A. PARRY 

UNE ETUDE SUR LA CROISSANCE ET LA VALEUR NUTRITIVE 
' DUMAIS 

Resume 

On a mene une experience pour examiner les changements relatifs au rendement, 6 
Ia valeur nutritive et ill' apport des diverses parties de Ia tlge de mais com me resldus 
de recolte. . ' 

La variate de mais utili see eta it le "Lagon composite 4".les grains eta lent recoltes 
· six fois II trois semalnes d'lntervalles, Ia premiere recolte etant faite trois semaines 

apres avoir plante le mais. lors de Ia recolte, les diverses parties de Ia tige etaient 
separees, sechees 6 7ooc pendant 48 heures en vue -d'evaluer le rendement en 
matiere seche (RMS), passees au tamis de 1mm puis analysees pour determiner Ia 
teneur en proteine brute, las elements constitutifs de Ia parol cellulaire et Ia digesti­
bilite In vitro de Ia matiere seche (DIVMS). 

RMS de toute Ia pi ante a aug mente (P<O,OT) a mesure 'que Ia plante grandissait et 
II a attaint un maximum de 11,8 mtlha·• quinze semaines a pres avoir plante le grain. 
le rendement en residus de recolte a aussi attaint le maximum de 9 mt ha·• a pres 12 
semalnes, puis il a baisse 116,9 mt ha·• apres 18 semalnes.les rendements en'grain 
eta lent respectivement de 2,8 et 4,7 mt ha·•. RMS eta it compose de grains, defeuilles, 
d'enveloppes, de tiges, d'aigrettes, d'epls, de cosse et de faisceaux de soles qui 
constitualent 40; 6; 9; 22; 2 et 11% respectivement II Ia recolte finale. le rapport 
residu de recolte/graln etait de 1,5:1. . 

La teneur en proteine brute des resldus de recolte et des differentes parties de Ia 
tige a dimlnue (P<0,05) II mesure que Ia plante grandissait et elle variait entre 1 et 
4,9% lila recolte finale. . 

les elements constitutifs de Ia parol cellulaire des residus de recolte et ceux des 
differentes parties de Ia tlge ont augmente (P<0,01) II mesure que Ia plante 
grandlssait. · 

DIVMS des residus de recolte et des diverses parties de Ia tlge ont diminue 
· ega lament (P<0,01) II mesure que Ia pi ante grandissalt.la valeur DIVMS des resldus 

de recolte etalt de 56%, tandls que celles des diverses parties de Ia tige oscillalent 
entre 49 et 65% apres 18 semaines. 

, Summary 
An experiment was conducted to examine the changes in yield and nutritive value as 
well as the contribution of the various maize plant fractions to that of whole maize 
crop residue with growth. 

The maize variety used was the "legon Composite 4". The plants were harvested 
six times at three week Intervals beginning at three weeks post-planting. At harvest, 
the plants were separated Into the various plant fractions, dried at 70°C for48hrs. for 
dry matter yield (DMY) determination, ground through a1 mm sieve and analyzed for 
crude protein, cell wall constituents and in vitro dry matter digestibility (IVDMD). 

DMY of the whole plant Increased (P<0.01) with advancing age reaching a 
maximum of 11.8mt ha-1 at the eighteenth week. Grain yields were 2.8 and 4.7mt 
ha-1 respectively. DMY was made up of grains, leaves, leaf sheaths, stems, tassel, 
cobs, husk and silk which constituted 40, 6, 9, 22, 2 and 11% respectively at the final 
harvest. The ratio ofthe crop residue to grain was 1.5:1. 

Crude protein content In the whole crop residue and the various morphological 
. fractions decreased (P<0.05) with advancing growth, and ranged between 1.0 and 
4.9% at the final harvest. 

Cell wall constituents of the whole crop residue and those of the various 
morphological fractions Increased (P<0.01) with advancing growth period. · 

IVDMD ofthe whole crop residue and the morphological fractions also decreased 
(P<0.01) with advancing growth. The IVDMD value of the whole crop residue was 
56% while those of the various morphological fractions ranged between 49 and 65% 
at the eigliteenth week. · 

- INTRODUCTION 

Maize is one of the major crops grown 
by most of the peasant .farmers in the 

West African sub-region. As a cereal crop, 
it is also a good forage crop, exceeding 
some of the conventional forage crops1231

• 

However, the importance of maize as a 
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grain crop has tended to overshadow its The soil is part of the Nyibenya-Hacho 
value for processing as fodder and sit- Complex, which is light textured clay and 
age131• free draining12·191. 

The total maize production levels in the 
West African Sub-region in 1985 is 
reported to be between one thousand 
and three million metric tons18·151• Pow­
ell1241 had also estimated the straw; grain 
ratio of maize to be 2:1, which means that 
twice as much straw as grain that could 
be used as animal feed was produced. 

In the West African Sub-region it is not 
known how much of the crop residues are 
used as livestock feed. Nevertheless, it is 
acknowledged that some of the crop 
residues are used for animal feeding but 
the bulk of them is burned or left to 
wastenJ. 141. 

The maize crop residue consists of vari­
ous plant fractions which have different 
digestibilities19·u·181, and hence different 
nutrient contents. Furthermore, grazing 
animals select the most palatable frac­
tions of the total crop residue1241• Thus, a 
more efficie~t utilization of the crop 
residues ·could· be made· if one has a 
knowledge of the nutritive value and the 
contribution of the various plant fractions 

. that make up the crop residue. 
A study was therefore carried out to 

examine the contribution and changes in 
the nutritive value of the various maize 
plant fractiohs and the maize crop 
residue. 

Materials and Methods 

Location, Climate and Soils . 
The experiment was carried out at the . 

Department of Animal Science, Univer­
sity of Ghana, Legon, Ghana. The area 
has a sub-humid climate. The total annual 
rainfall is 934.2mm and it is bi-modal in 
character. The major rainy season being 
in March/April and ends in July, while the 
minor rainy season lasts between Sep-. 
tember and November. Temperatures 
are fairly uniform with a maximum and 
minimum of 32.5 ± 1.7°C and 27.7' ± 
1.1°C, respectively. Relative humidities 
are high during the rainy season being 90 
- 100% but·may drop to about.40% or 
below during the dry season. Potential 
evaporation is about 1800mm p.a. 

Cultivation and Harvesting . 
The field was ploughed, harrowed 

and divided into three plots· each of 
4.5m x 3.50m. Seeds of maize (Zea mays) 
of variety "Legon Composite 4,. (ob­
tained from the Crop Science Depart­
ment, University of Ghana, Legon) were 
sown at the rate of three seeds per hill. 
Planting distances were 0.75m between 
rows and 0.25m within rows. Two weeks 
after planting, the seedlings were thinned 
to one plant per hill, and a compound fer­
tilizer (20kg each of N, P205 and K20 
applied. Six weeks after planting, the field 
was top-dressed with sulphate of 
ammonia (to provide 10.5kg N). The field 
was hand irrigated at regular intervals, 
and weed clearing was done manually 
using hoe and cutlass. 

Harvesting of plants began at three 
weeks after planting and was done at 
three weeks intervals. At harvest, six 
plants from each plot were randomly 
selected, cut at ground level and sepa­
rated into leaves, leaf sheaths, stem, tas­
sel, husk and silk, cobs and grains. These 
plant fractions were then dried in the 
oven at 70°C for more than 48hrs and 
weighed. The dried samples' were then 
bulked for the respective plant fractions, 
ground to· pass through a 1 mm sieve 
using a Wiley Mill and stored until 
analysis. 

Chemical Analysis and Digestibility 
The ground samples were analyzed for 

crude protein content111, neutral detergent 
fibre (NDF), acid detergent fibre (ADF) 
and acid detergent lignin1181 and also in 
vitro dry matter digestibility (IVDMD)1211. 

Statistical Analysis 
The data was subjected to Analysis of 

Variance test1261. Duncan's Multiple Range 
Test was used to separate the means. 

Results 

The dry matter yield of the whole maize 
plant increased significantly- (P<0.01) 
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with advancing growth period (Fig. 1 ). It 
reached a maximum of 11.Bmt ha-1 both 
at the fifte.enth and the eighteenth week. 

Crop residue i.e. whole maize without 
the grain, was 9.0mt ha-1 at the twelfth , 
week but decreased thereafter to 7.1 and 
6.9mt ha-1 at the fifteenth and eighteenth 

week respectively. Grain yield on the con­
trary increased from 2.Bmt ha-1 at the 
twelfth week to 4.5 and later 4.7mt ha-1 at 
the fifteenth and eighteenth week respec­
tively. Consequently ·the crop residue: 
grain ratio varied from 2.3:1 at the twelfth 
week to 1.47:1 at the eighteenth week. 
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Th.e dry matter yield of the morpholog­
ical fractions of the maize plant are shown 
in Fig. 2. Leaves increased continuously 

. from 0.125mt ha-1 three weeks post-plan­
ting to a peak of 1.95mt ha-1 at the twelfth 
week and then decreased to 0.75mt ha-1 
at the eighteenth week. Leaf sheaths 
increased from 0.04mt ha-1 at three 
weeks post-planting to 1.11 mt ha-1 at the 
nineth week thereafter remaining some­
what · stable. Stems increased from 
0.001mt ha-1 at the initial harvest to a 
peak of 3.1 mt ha-1 at the nineth week. It 
then declined to a stable level of 2.5mt ha· 
1 at the fiftenth and the eighteenth week. 
The yield of the tassel increased. slightly 
from 0.175mt ha-1 at the sixth week to 
0.225mt ha-1 at the eighteenth week. The 
cob also Increased from o.325mt ha-1 at 
the nineth week to · a stable peak of 
1.175mt ha·1 at the twelfth week. The 
husk and silk vacillated in yield but on the 
average was about 1.26mt ha-1. 

The proportional distribution of these 
morphological fractions are shown in Fig. 
3. At three weeks post-planting the plant 
consisted of 77% leaves, 22% leaf 
sheaths and 1% stems. With advancing 
growth period, the proportion of leaves 
and leaf sheaths decreased while that of 
stems increased. Thus, by the sixth week, 
the leaves, leaf sheath and stems were 
43%, 14% and 37% respectively. 

The tassel, which has appeared by this 
time, formed 6% of the total dry matter. 
The cobs, husk and silk appeared from 
the nineth week onwards while the grain 
appeared from the twelfth week. Thus, by 
the eighteenth week the grains, leaves, 
leaf sheaths, stems tassel, cobs, husk and 
silk constituted 40,6,9,22,2, 10 and 11%, 
respectively. 

Crude Protein Content 
Crude protein contents of the whole 

maize plant and that of the various botan­
ical fractions are shown in Fig. 4. Crude 
protein content decreased (P<0.05) with 
increasing growth period. For ·example, 
the crude protein content of the whole , 
maize plant which was 27.2% at three. 
weeks post-planting decreased to 2.3% 
by the eighteenth week. · 

There were also differences in the 

crude protein contents of the various 
botanical fractions. The leaves had the 
highest crude protein content at the early 
stages of growth (three and six weeks 
post-planting) but was later superceeded 
by that oft he cob at nine weeks post-plan­
ting and then the grains (data not shown) 
at twelve weeks post-planting. The stem 
had the lowest crude protein content. The 
crude protein content of the grains was 
greater than that of the whole maize crop 
residue or any ofthe botanical fractions at 
any harvest. By the eighteenth week the 
crude protein contents were as follows: 
grain, 10.2%; tassel, 4.9%; leaves, 4.9%; 
leaf sheath, 1.4%; stems, 1.0%; cob, 
3.0%; husk and silk, 2.4% and the whole 
maize plant, 2.4%. 

Neutral Detergent Fibre 
Neutral detergent fibre content of the 

whole maize crop residue and the various 
plant morphological .fractions are shown 
in Table 1. There was a significant 
(P<0.01) Increase in the various mor­
phological fractions with advancing 
growth period. 

Even though some differences were 
observed among the various plant mor­
phological fractions, these differences 
were not significant (P<0.05). By the 
eighteenth week however, leaves had the 
lowest NDF content (66%) followed by 
those of stems, leaf shealth and tassel 
(75-78%) with the husk together with the 
silk and the cob having the highest NDF

1 

content (85% and 88%) respectively. . 

Acid Detergent Fibre 
Table 2 shows the acid detergent fibre 

content of whole maize crop residue and 
those of the various plant morphological 
fractions. There was a significant 
(P<0.01) increase in the ADF contents 
with advancing growth period. 

On the contrary, while some variations' 
were observed among the different plant1 

fractions, particularly at the initial growth 
phase, these differences narrowed up 
considerably with advancing growth 
period. Consequently no significant dif­
ferences were observed among the vari­
ous morphological fractions by the eight­
eenth week by the hust tdgether with 
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Table 1: Neutral Detergent Fibre Content of Maize Crop Residue and Its Botanical Fract~ons 

WEEKS AFTER PLANTING 
PLANT PART 

3 6 9 12 15 18 :Ra S.E.b 

Whole Crop Residue 53.1 57.8 59.8 69.1 80.2 78.7 66.5 11.3' 
Leaves 53.1 60.9 68.6 71.1 72.9 66.5 65.5 7.4 
Leaf Sheath 56.5 66.9 65.7 70.4 78.9 75.2 68.9 7.9 
Stem 51.3 52.1 . 61.8 78.1 77.6 64.2 13.1 
Tassel 65.3 80.2 81.6 77.4 76.1 7.4 
Husk and Silk 61.0 68.6 88.1 85.3 75.8 13.1 
Cob 44.8 69.6 86.9 88.2 72.4 20.2 

a=Mean of all harvest 
b=Standard error of the 'mean. 

Table 2: Acid Detergent Fibre Content of Maize Crop Residue and Its Bbtanlcal Fractions 

WEEKS AFTER PLANTING 
PLANT PART 

3 6 9 12 15 18 ' :Ra S.E.b 

Whole Crop Residue 25.2 32.8 35.8 37.0 45.4 49.6 37.7 8.6 
Leaves 24.7 33.3 35.1 36.2 44.2 48.6 37.0 8.4 
Leaf Sheath 30.2 36.2 39.7 39.5 45.2 • 49.3 40.0 6.7 
Stem 36.2 37.1 38.7 49.6 51.0 42.5 7.2 
Tassel 35.1 44.4 44.7 54.9 44.8 8.1 
Husk and Silk 24.7 28.8 39.8 39.8 33.3 7.7 
Cob 13.2 32.4 40.1 40.5 .. 31.6 12.8 

a=Mean of all harvest 
b=Standard error of the mean. 

Table 3: In Vitro Dry Matter Digestibility of whole crop Residue and those of the Morphological Plant Fraction 

PLANT PART 
3 6 

Whole Crop Residue 76.8 ·75.9 
Leaves 76.1 72.1 
Leaf Sheath 81.9 70.3. 
Stem 79.6 
Tassel 84.0 
Husk and Silk 
Cob 

a=Mean of all harvest 
b=Standard error of the mean. 

the silk and the cobs had considerably · 
lower ADF content (<40%) than the rest. 

Acid Detergent Lignin 
Acid detergent lignin content of the 

whole maize crop residues and those of 
the various morphological fractions are 
shown in Fig. 5. There was a significant 
(P<0.01) tncrease in the ADL contents of 

WEEKS AFTER PLANTING 

9 .12 15 18 :Ra S.E.b 

71.0 65.9 58.1 55.7 67.2 8.9 
71.3 67.2 67.6 65.1 69.9 4.0 

.70.7 64.0 61.3 59.9 68.0 8.2 
64.2 61.8 53.0 52.0 62.1 11.1 
57.4 51.5 54.5 48.6 59.2 14.2 
78.7 79.9 72.3 66.0 74.2 6.4 
72.5 75.9 53.8 51.9 63.5 12.4 

both the whole crop residue and in all the 
various morphological fractions. 

The ADL contents of the leaves, leaf 
shealth, stem, tassel and cob did not dif­
fer significantly (P>0.05) from each other, 
·but they were significantly higher 
(P<0.05) than that of the husk with silk. 
The stem generally had the highest ADL 
content, being 6.7% by the eighteenth 
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week after planting. This was followed by 
those of tassel. Cobs, leaves and leaf 
sheaths which were about the same (5.4-
5.7%) and the least of all was that of the 
husk with silk (2.5%). 

In vitro Dry Matter Digestibility 
In vitro dry matter digestibility (IVDMD) 

of the whole crop residue and those of the 
various plant morphological fractions are 
shown in Table 3. IVDMD of the whole 
crop residue and the morphological frac­
tions significantly (P<0.01) decreased 
with advancing growth period. . 

Except for the initial harvest of leave 
sheaths (at three weeks after planting), 
stems and tassel (at six weeks post-plan­
ting) which were higher in IVDMD than 
that of leaves, the latter had higher __ 

. IVDMD than these plant fractions at all 
other times. The cob had higher IVDMD 
than the leaves, leaf sheaths, stems and 
tassel at the nineth and twelfth weeks but 
decreased to the level of the stems and 

· tassel later. The husk together with the 
silk also had higher IVDMD than the 
leaves between the nineth and the fif­
teenth week but was about the same by 
the eighteenth week. 

Discussion 

The dry matter yield increase with 
increasing·growth period has also been 
reported by others110·201." The total above­
ground dry matter yield at the twelfth and 

· eighteenth weeks were similar to that 
reported by Fleischer et al.1101, and just as 
was observed in the present experiment, 
Fleischer et a/.'101, also observed some 
decrease in the total dry matter yields in 
later harvests. Similar losses in plant tops 
had been reported by others in the litera-
ture'311, . 

In the present experiment, the crop 
residue yield were similar to, but the 
grain· yields were higher than, · that . 
reported by Fleischer et a/.'101• The appar­
ent difference in grain yield was however 
not immediately clear. However, the 
higher grain yield of 4.7mt ha-1 was 
found to be lower than the potential 
maximum of 6.5mt ha-1 indicated py 
Dadson141• Also the crop residue: grain 

ratio at the eighteenth week was compar­
able to that obtained by Fleischer'101 but 
lower than that reported by Powell1241• 

The dry matter yields of the various 
morphological fractions were compara­
ble to those reported by Fleischer et af1°1• 
Under the P,resent traditional farming 
systems where most crop residues are 

· left to rot on the farm, the farmer may har­
vest and transport some of these crop 
residue parts (at least cobs, husk and silk 
which totals 2.4mt ha-1 or some 35% of 
the total crop residue) as incidental to 
grain harvesting without any extra cost. 

The changes observed in the propor­
tional distribution of the morphological 
fractions followed a pattern similar to that 
in the other species of the grass family19

•
121• 

These changes were due to the shift in the 
source-sink relations in the distribution of 
photosynthates1281• Consequently even 
though an increase in the total dry matter 
yield is observed with increasing growth 
period (Fig. 1), this was accompanied by 
an increase in the yield of the various 
plant fractions (Fig. 2) and hence changes 
in the proportions of these morphological 
fractions (Fig. 3). 

That there was a decrease in the crude 
protein content with advancing growth 
period in both the whole crop residue and 
also in the various morphological frac­
tions is in agreement with published 
results19•10·25•321• This decrease in protein 
content was due partly to the increase in , 
size of the plant during which photosyn-

1

· 

thates are mainly diverted into the pro­
duction of low-nitrogen cootaining frac- ' 
tions117·21 of which the stems, leaf sheaths 
and cobs form the bulk. 
· Furthermore, the difference in the vari­
ous plant fractions is similar to the results 
of Fleischer'91 with green panic and 
rhodes grass and it is due to the func­
tional differences of these plant frac-
tionsm. . '., 

There was an increase in cell wall con- ! · 
stituents with advancing growth period. · 
Such increases have also been reported 
by other workers110.281 and are due to 
changes in the morphological composi­
tion of the whole crop residue the bulk of 
which is made up of stems, leaf sheaths 
and cobs. 
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The variation in the different plant frac­
tions has also been observed in other 
grass species<91

• These variations are ·due 
to·the functional differences in the vari­
ous plant morphological fractionsm. 

The decline in digestibility with advanc­
ing growth period is in accordance with 
much of the published literature<5

•
10

•
26.291

• 

This decrease in JVDMD was due not only 
to the increase in cell wall constituents 
but alsq to the gross changes in the prop­
ortion of the various plant fractions.' 

Furthermore, the variations among the 
IVDMD of the different plant fractions 
also followed trends obserVed with other 
grasses<9

•
181

• These variations were due to 
differences in the cell wall constituents of 
the various plant fractions1181 as a result of 
differences in functional role in the whole 
plantm. On the contrary the observation 
that in the early stages l.eaf sheaths had 
higher IVDMD than the leaves was proba­
bly due to the environmental tempera­
ture effects<5•111 since at this period the 
leaves while shading the leaf sheaths 
were exposed to the direct influence of 
the sun. 

Conclusion 

Dry matter yield of maize crop about 
ground increased with advancing growth 
period up to 11.8mt ha-1 at the eighteenth 
week. This was made up of 6.9mt ha-1 of 
crop residue and 4.7mt ha-1 of grains 
ratio varied from 3.2:1 at the twelfth week 
to 1.47:1 at the eighteenth week. There 
were variations in the pattern of changes 
in the dry matter yield of the various mor­
phological fractions of the maize crop. 

Crude protein content decreased with 
advancing growth period in the whole 
maize crop residue and also the various 
plant morphological fractions. The high­
est crude protein content of about 5% at 
the eighteenth week was found in the 
leaves and the tassel: 

Cell wall constituents however 
increased in the whole maize crop 
residue and the morphological fractions 
with advanqing growth period. There was 
variation in the cell walls constituents of 
the various morphological fractions. 

In vitro • dry matter digestibility 

decreased with advancing growth period 
in both the whole maize crop residue the 
various morphological fractions. At the 
final harvest however, it was highest in 
the leaves and husk, and lowest in thetas-
sel and stem. ' 
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LONGEVITY, LIFE TIME PRODUCTION AND HEALTH OF CANADIAN HOLSTEIN­
FRIESIAN CATTLE IN THE HUMID FOREST ZONE OF GHANA 

. J.D. KABUGA 
Department of Animal Science, University of Science and Technology, Kumasi, Ghana. 

LONGEVITE, RENDEMENT TOTAL ET ETAT SANITAIRE DES 
BOVINS CANADIENS HOLSTEIN/FRISONS DANS LA ZONE 

FORESTIERE HUMIDE DU GHANA 

Resume· 

La longevite, l'etat sanltalre et le rendement total de 35 genisses Holstein/Frisonnes 
. lmportees du Canada pour une experience d'elevage dans Ia zone forestibre hum ide 
du Ghana ont fait !'objet d'etudes. · 

Les anlmaux avaient en moyenne une duree de vie de 2.680 jours pendant laquelle 
lis avalent 3,89 vAiages et produisaient 15.996 kg de lait en 1.562 ]ours. Le poids 
moyen eta it de 576 kg I'll' Age moyen de 75 mols. Sauls 26% des 42 genisses que ies 
anlmaux avaient produites leur ont survecu. 

Tous les animaux souffralent de grippe des bovins I'! leur arrlvee. En six mois, les 
maladies les plus prevalentes observees etalent Ia conjonctivite, !'Infection · 
generaliseo, Ia trypanosomiase et Ia pododermatite lnfectieuse. Six anlmaux"Sont 
morts au cours de cette periode. Tout au long· de leur vie, les maladies les plus 
frequent"is qui affectaient res animaux etaient les sulvantes dans l'ordre: !'Infection 
genera Iisee, Ia streptothricose, Ia mastlte, Ia conjonctivite,. Ia pododermatite 
infectieuse et Ia trypanosomiase.La streptothricose (40%) et Iff cowdriose (23%) 
etaient les causes courantes de mortalite. 

Ces resultats montrent que les Holstein/Frlsons sent tres sensibles aux maladies 
bovines troplcales; par exemple, Ia streptothricose et Ia cowdriose dans les 
conditions d'elevage en pAturage. Des soins sanitalres lntensifs doivent lUre 
dispenses l'l ces animaux pour leur permettre de survivre sous les tropiques 
humides. -

Summary 

The longevity, health and life time production of 35 Holsteln-Friesian heifers 
imported from Canada Into the humid forest zone of Ghana were studied. 
. The animals had an average life span of 2680 days during which they had 3.89 
calvings and produced 15,996 km milk In 1562 days. A mean mature weight of 576 kg 
was attained at an average age of75 months. Only 26% of 42 heifers produced by the 
animals survived them. 

All animals suffered from shipping fever on arrival. Within 6 months the most 
frequent occuring diseases were conjunctivitis, systemic Infection, trypanosomiasis 
and foul in the foot. Six animals died within this period. In the life span ofthe animals 
the order of frequent occuring diseases were: systemic Infections, streptothricosis, 
mastitis, conjunctivitis, foul in the foot and trypanosomiasis. Streptothrices (40%) 
and heart water (23% were the frequent causes of death. 

The results show that Holstein-Frieslans are very susceptible to tropical cattle 
diseases e.g. streptothricosis and heart-water under grazing-conditions. Very good 
health care is required for these animals to survive in the humid tropics. 

INTRODUCTION 

Many tropical countries lacking local 
dairy breeds. of cattle, but wishing to 
reduce their dependence on imported 
milk and .milk 'products have imported 
exotic dairy cattle to set up farmsr2•9·~,. The 
producti_on of some of these imported 
dairy breeds have been reportedr1•8•15•1n. 

There is, however·, paucity of information 
'on the control and incidence of diseases 
and longevity of these imported animals. 

In 1974, the University of Science and 
Technology, Kumasi, Ghana with the 
assistance of the Canadian .International 
Development Agency (CIDA) imported 35 
Holstein-Friesian heifers into the humid 
forest zone of Ghana. The aim of the pro· 
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ject was to determine if exotic dairy cattle 
can survice and produce satisfactorily in 
this area. Preliminary reports on repro-· 
ductive performance110' and milk produc­
tion1111 were reported. 

The aim in this study is to provide 
further information on the longevity, 
lifetime production and health of these 
imported ca~le which have all died. 

Materials and Methods 

Description of the data 
Lifetime milk production and reproduc­

tive data on 27 of 35 heifers imported 
from Canada and which calved into one 
or more lactations were used in the study. 
Health, mortality and post-mortem data 
were based on all 35 heifers from 27th 
July, 1974, on arrival, to 19th December, 
1983 when the last animal was disposed 
of. 

Measurement on individual cows were 
milk production, live-weight, days open, 
days dry, disease incidence, treatments 
for diseases during the first six months, 

· date of death or disposal and postmor­
tem report. 

The followingdefine trait codes used in 
the tables: 
Longevity 

Herd life 

Milk yield-life 

Mature weight 

Days open(%) 

Days dry(%) 

An Incidence of 
disease · 

-days from· birth to 
death 

-days from first cal­
ving to end of last 
lactation 

-Milk produced dur­
ing life span of the 
animal 

-The highest live 
weight immediately 
post-calving in the 
4th and subsequent 
calvings. 

-Total days after first 
calving when animal 
was not in calf + 
herd life. 

:...:... Total days when 
animal was not lact­
ating after first 
calving + herd life. 

-Was from diagnosis 
until end of infection 

Systemic 
Infection 

-Any infection which 
caused a rise In body 
temperature (fever) 
but which could not 
be diagnosed. 

Management, Feeding, Housing and 
Health Care: 

The management, feeding, housing 
and health care of the lactating and non­
lactating animals were previously pro­
vided110·111. Below is provided the manage­
ment, feeding, housing and health care of 
the animals on arrival. 

The heifers arrived at the Boadi Cattle 
Project site on 26th July, 1974 and were 
confined in a cattle barn for the first two 
weeks. They were then moved to a yard 
adjacent to the barn where they were con­
fined for another two weeks before being 
moved to a paddock of giant star grass 
(Cenchrus cilliaris). . 

It was observed that the animals were 
worried by dipterous flies resulting in 
reduced appetite. The cattle were there­
fore transferred back to the cattle barn 
after two had died of trypanosomiasis. 
Fly proofing and ceiling electric fans were 
provided at this stage in the barn. The 
fans were provided to improve the micro­
climate in the barn when it was realised 
that the heifers were heat stressed in the 
afternoons, resulting in profuse panting 
and salvation. 

Since November, 1974 depending on 
health of the animals, both zero grazing 
and the turning out of the cattle to pasture 1 
over night have been practised. The ani­
mals were fed legume-grass forage in 
stanchions during zero grazing periods. 
This was supplemented, daily, with 4.5 kg 
concentrate/animal (made in different 
proportions from maize, rice bran, 

· groundnut cake, brewers spent grain, 
common salt, bone meal, dicalcium 
phosphate and trace mineral premix). 
The concentrate had a total digestible , 
nutrients (TON) content of 73% and 16% I 
crude protein. The concentrate supple- , 
ment was gradually reduced to 2.7 kg/ani­
mal in April, 1975, then to 1.35/animal in 
early May and 0.45 kg/animal in early 
June, 1975. The heifers began to calve in 
June, 1975 and the feeding ma_nagement 
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was changed to ·meet their lactation 
requirements11 ' 1• · 

The heifers were-inspected daily for 
signs of disease infection. This consisted 
of monitoring rectal temperatures, respi­
ration rates and pulse rates. They were 
given· Berenil (Farbwek Hoechst,' AG 
Frankfurt, Germany) as prophylaxis 
against trypanosomiasis ten days after 
arrival and 'monthly after. After two 
weeks they .we·re vaccinated against 
anthrax, black. quarter and rinderpest. 
Routine haematological examination 
was carried out on all cattle monthly. . .. . 

·Results 

Health 
In Table 1 is provided incidence of dis­

eases and treatments given in the first six 
months ohmival of the cattle. Table 2 
indicates incidence of diseases during the 
life span of the animals. · 
. As expected many disease problems 

were encounted within the first 6 months 
attributable to biting flies and ticks. All the 
animals suffered from shipping fever on 

' . ' 

arrival. The most frequent occuring dis­
ease ·was, however, conjunctivitis with 
lacrimation followed by systemic infec­
tion, trypanosomiasis and foul in the foot. 
All the heifers suffered from con­
junctivitis, systemic infection . and 
trypanosomiasis, but only 50% suffered 
from foul in the foot within the first six 
months. Antrycide sulphate and Hos­
tamycin injections were used to treat 
trypanosomiasis infection when diag-

. nosed. Systemic infection, conjunctivitis 
and shipping fever were ably treated with 

·antibiotics (Hostamycin, Terramycin and 
combiotic) injections. There were 2 cases 
of abortions and 6 deaths occurred from 
trypanosomiasis, heart water, acute liver 
cirrhosis and plant poisoning during this 
p_eriod. 

The incidence of diseases over the life 
span of the animals revealed the·follow­
ing order of frequency of occurrence of 
major ailments (Table 2): systemic infec-

. tion13251, streptothricosis11211, mastitis1" 11, 

conjunctivitis with tacrimation11091, foul in 
the foot1721, trypanosomiasis11101• There 
were also 15 cases of retained placenta, 

Table 1: Incidence of diseases, Infections and treatments of the heifers In first six months of arrival . . 

Disease •Percent of Treatment 
Animals 
Infected 

Shipping fever 100.00 Terramycln**lnjection 
Trypanosomiasis 100.00 Antryclde sulphate Injection +Terramycin 

Injection. 
Conjunctivitis 177.14 Hostamycin•• or Terramycin Injection+ 

Terramycin all-purpose powder. 
Systemic Infection · 134.29 Com biotic or Hostamycln orTerramyclne 

Injection. 
Foullnthefoot · 50.00 Formalin sol. or Cuso4 Sol. Foot bath + 

Terramycin or Hostamycin injection. · 
Diarrhoea 28.57 Com biotic•• or Streptopen•• or 

Oxytetracycline Injection. 
Wounds and sores 20.00 Hostamycin Injection+ Gentian violet or 

Sulphanilamlde dressing. 
Skin lesions 2.86 Ascabiol emulsion+ Com biotic injection. 
Dermatitis 2.86 Hostamycin Injection +Gentian violet dressing. 
Suspected Actinomycosis 17.14 Hostamycin or streptopen injection 
Bloat 2.86 Rumen puncture 
Oedema of Jowl 14.29 Terramycin Injection 
Suspected Calc.ium deficiency 25.71 Calcium gluconate Injection 
Emaciation 8.57 Calcium gluconate Injection 
Abortion 5.71 Oxytetracycline or Hostamycin injection. 
Death 17.14 Post-mortem examination 

*Percentage greater than 100 Indicate some animals were infected more than once. 
••Terramycin, Hostamycln, Com biotic and Streptopen - Pfizer Co. Ltd., U.S.A. 
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Table 2: Incidence of diseases and Infections during 
the life span of animals 

CONDmON 

Shipping fever 
Trypanosomiasis 

· Heart water 
Systemic Infections 
Mastitis 
Streptothricosis 
Conjunctivitis with lacrimation 
Babesiosis 
Anaplasmosis 
Diarrhoea . 
Mycotic dermatitis 
Foul in the foot 
Other skin Infections 
Bloat 
Abscess 
Oedema 
Liver Cirrhosis 
Plant Poisoning (Suspected) 
Allergy 
Actinomycosis 
Actinomycosis (Suspected) 
Aetalned Placenta 
Prolapse of Uterus 
Cystic Ovaries 
Pneumonia · 
Hepatitis 
Milk fever 
Uterine Infection 
Abortions 
Still births 

NUMBER OF CASES 

35 
60 
8 

325 
111 
121 
109 
48 

8 
20 
22 

. 72 
18 
7 

14 
27 
2 
1 
6 
1 
6 

15 
1 
3 
1 
2 
1 

10 
7 
9 

1 o cases of uterine infection with purulent 
vaginal discharges, 3 cases of. cyst!c 
ovaries, 7 .-abortions ~nd 9 cases of st1ll 
births. . 

Most of the diseases diagnosed 
responded to treatments though some 
animals succumbed to these infections 
(Table·3J. Most deaths or disposals were 
from streptothricosis1141 and heart wat.er8

'. 

Longevity and Life.time Production: 
Means and standard deviations of 

longevity, herd life and life time produc­
tion traits are provided in Table 4. The ani­
mals had an average life span of 2680 

. days (7.3 years) of which 1562 days (4.3 
years) were productive. On average 23% . 
and 37% of herdlife were days dry and 

·days open, respectively. The animals had 
~.89 calvings (range 1-7) during which 
they produced, on average, 15,996 kg of 
milk. An average mature weight of 576 kg 
was attained at an average age of 75 

months. Forty two heifer calves were pro­
duced during the life span of the animals 
but only 26.2% survived their dams. 

Discussion 

The results reported here of the inci­
dence of diseases and of the steps taken 
to control them provide guidelines for 
future management of Imported Hols­
tein-Friesian cattle in the humid tropics. 
There was paucity of information on the 
management of exotic cattle just 
imported Into the tropics during the 
establishment of the present herd. This 
resulted in errors of management deci­
sions and thus high mortality of the 
Imported animals. The most serious of 
these errors were the grazing or exposure 
outside the barn, of the heifers within a 
'few weeks of arrival and the transfer of 
Droughtmaster cattle, to the farm, from 
an area known to be prevalent in Cutane­
ous streptothricosis infection1181• More 
publications, therefore, on the successful 
health management of exotic dairy cattle 
Is necessary If dairy production in .the 
tropics is to succeed using these 
Imported animals. 1 

It is apparent that the first six months i 
after arrival is the most critical period in 
the survival of Holstein-Friesian cattle in 
the humid tropics (Tables 1 and 3). This is 
the period when they are most suscepti­
ble to tropical diseases while adapting to 
the environment. The drastic change in' 
environment results In stress, with a · 
decline in resistance to disease infection .I 

. Shipping fever.is common at this time121~ ' 
211 and should be treated for. A high level 
of nutrition in the form of concentrate 
supplementation· is required at this tlrne 
when appetite may be low. 

As was expected trypanosomiasis, a 
major disease of economic importance in 
Ghana1201, was prevalent in the herd within 
the first six months of importation. The 
disease was, however, controlled by 
early diagnosis and treatment with 
antrycide sulphate and prophylaxis witti 
Samarin (May and Baker, England) or 
Berenll, given every month, ·and bush 
clearing. Similar results have been 
reported by· Yeboah121 ' from the Accra 
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Table 3: Yearly Mortality and disposal of Imported Holsteln·Frlesians 

YEAR NUMBER OF CAUSE OF DEATH OR DISPOSAL 
DEATHS OR 
DISPOSALS 

1974 6 a2-Trypanosomiasis 
2- Patuerellosis- heart water complex 
1 ·Suspected Plant poisoning 
1·Acute liver cirrhosis 

19l5 1 1 ·Heartwater 
1976 1 1 -Slaughtered Cystic ovaries 
1977 3 1 -Heartwater 

1 -Chronic hepatitis and acute bloat 
1 -Slaughtered Cystic ovaries 

1978 4 1 -Destroyed Pneumonia 
1-Heartwater 
1 ·Black quarter 
1 ·Undiagnosed 

1979 3 2 ·Heart water 
1 -Destroyed liver cirrhosis 

1980 1 1-Destroyed Streptothricosis 
1981 10 1 ·Suspected Ketosis complex 

2- Destroyed Streptothricosis 
1 ·Slaughtered broken Sternun 
1-Heartwater 
5 ·Streptothricosis 

1982 4 1 -Destroyed Streptothricosis 
3 ·Streptothricosis 

1983 2 2 ·Destroyed Streptothricosis 

a Numbers involved. 

Table 4: Means and standard deviations (SD) of longevity and life time production traits 

Trait Mean SD 

Longevity (days) 2680.3 654.3 
Herd life (days) 1561.6 486.1 
Number of calvings 3.89 1.34 
Days dry(%) 20.03 9.80 
Days open(%) 31.88 13.06 
Mature liveweight (kg) 576 43 
Milk yield -life (kg) 15996 5402 
Number of females both 
in lifetime . 42 
Females surviving their 
dams(%) 26.02 

Plains of Ghana. 
The animals were very susceptible to 

heartwater and cutaneous streptot­
hricosis although sprayed weekly with 
Delnav (Cooper McDowall and Roberts 
Ltd, England) or Bacdip or Asuntol 
(Bayer, AG Leverkusen, Germany). Heart 
water proved to be very difficult to diag­
nose in th·e live ·animal. Even when sus­
pected from nervous symptoms (chew­
ing move~ents, protrusion of the tongue 

and twitching of eyelids) and high tem­
perature, animals failed to respond to 
antibiotic and sulphanamide therapy. 
Various other studies19.211 from the tropics 
have observed that heartwater was a 
most serious disease problem of exotic 
cattle undergrazing conditions despite 
regular dipping. This suggests the need 
for planned studies on the prevention and 
·cure of this disease. 

Babesiosis and anasplasmosis supris· 
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ingly caused no mortalities in the herd in 
contrast to the report of121

• This probably 
was due to the weekly spraying of ani­
mals and/or early diagnosis due to the 
regular haemotological studies. 

Cutaneous ·streptothricosis (Der-
matophilosis) proved to be the biggest 
cause of mortalities in the herd, agreeing 
with other studies. This disease is very 

, wasting and responds slowly, if at all, to 
treatments with antibiotics and tropical 
application of iodine solution and palm 
oil, following a daily scrubbing to infected · 
parts of the body. The disease also pro­
longed the calving interval because dur­
ing the long period of recovery isolated 
animals were not bred when on heat (nat­
ural service was used). It also had a 
depressing effect on milk yields and was 
responsible for 3 cases of stillbirths/abor­
tions. The disease was introduced with 
Droughtmaster cattle from the Accra 
Plains. It is therefore advisable to prevent 
exotic cattle using the same facilities with 
local cattle. 

Systemic infection and bovine con­
junctivitis occurred frequently in the 
herd, but were not fatal. Bovine con­
junctivitis appears to be a disease affect­
ing both nativeu31 and exotic cattle131 at 
pasture. In the present study this disease 
was easily treated with terramycin eye 
ointment or powder. 

Mastitis also occurred regularly in the 
herd despite the use of teat dips and indi­
vidual napkins for cleaning udders. There 
was no serious economic loss in milk pro­
duction due to this infection; animals 
responded quickly to antibiotic therapy. 

Diseases of reproductive nature diag­
nosed were abortions, stillbirths, 
retained placenta, cystic ovaries and 
uterine infections resulting in purulent 
discharges from the. vagina. The uterine 
infections could have contributed to the 
long calving intervals in the herd1101• The 
causitive organisms were never diag­
nosed. The infection was treated with 
antibiotics. 

The rates of stillbirths (8.6%) and abor­
tions (6.7%) observed in this study were 
lower than those reviewed by'18'for the 
tropics and subtropics. The number of 
abortions and retained placenta (14.3%) 

are far higher than the 1.4 to 5.5% and 5.5 
to 17.3% respectively reported for the 
University of Guelph dairy herd between 
1969 to 1975'51

• No causal agents could be 
diagnosed for the cases of abortions and 
stillbirths except for three cases caused 
by streptothricosis infection cited above 
and two cases of abortions which occur­
red. during the febrile stage of 
trypanosomiasis. 

Other diseases, not unique to the: 
tropics171 which caused no mortalities, but i 
were· diagnosed were foul-in-the foot, 1 

milk fever, ketosis, diarrhoea and der-: 
matitis (Table 2). · i 

Despite the various infections reported,• 
the animals survived and produced 99 
live calves. Their longevity and life time 
productions (Tables 3 and 4) are compar­
able if not superior to reports from other 
tropical and temperate areas. : 

A review of the literatureu81 showed that 
the herd life of Holsteins in Kenya and 
Panama were 3.65 and 3.07 years, respec~ 
tively. While from Ohio, U.S.A.,181 

reported a herd life of 2.9 years (first calv­
ing to last calving: 3.6 years in this study), 
3.68 calvings and 16329 kg life-time milk 
production. The animals in the present 
study, however, had a poorer reproduc­
tive performance (37.0 Vs 30.3%- ratio 
of days open to herdlife) compared to the 
results of the same authors181 

Mature skeletal size of Holsteins is 
reached at 5 years of age, but increase in 
body weight continues until about 7 
years1141

• The mature weight (Table 4) 
recorded in this study is slightly higher 
than the 517 kg life weight reported by~'91 

for Holsteins in the Venezuelan tropic~. 
but less than the 600 kg reported by141• 

This suggests that the tropical environ­
ment had a depressing effect on mature. 
size. 

The present results also suggest that 
small herds of exotic dairy cattle in this 
environment may not generate enough 
female. replacements. This is probable 
incorrect. The offspring of the present 
herd matured at a time when streptot­
h~icosis inf~c:tions was high r~sulting' in 
h1gh mortalities. Until the advent of this 
disease, there were few deaths of heifers 
born at the farm. 
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Dedication and expensive health man- References 
agement routines are necessary if Hols­
tein-Friesian cattle are to survive and pro­
duce satisfactorily under grazing condi­
tions in the humid tropics. 

General implications from this study on 
the health management of imported 
Holstein-Friesian cattle in the humid 
tropics are summarised. There is the 
need: 

1. To treat Holstein-Friesian cattle 
against shipping fever on arrival and 
to confine the animals in· well venti­
lated barns for the first six months, 
with gradual introduction to pasture. 

2 To zero graze if several animals are 
observed showing signs of disease 
infection. 

3. To regular monitor rectal temper­
atures, respiration and heart Hites, 
during the adaptive stage, for early 
diagnosis of disease infection. 

4. To regular dip or spray at least more 
than once per week, for the control of 
tick borne diseases. 

5. To regular carryout haemotological 
studies, prophylaxis and bush clear­
ing for the control of trypanoso­
miasis. 

6. To construct facilities for only exotic 
cattle to prevent transmittable 
diseases from native cattle. 
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INFLUENCE OF INTERMmENTWATERING ON MILK YIELD AND MILKCOMPOSmON 
. OF YANKASA EWES 

A.A. NGANGA, N.N. UMUNNA, E.O. OYEDIPE*, P.N. OKOH and A.O. ADUKU 
Department of Animal Science, Faculty of Agriculture, Ahmadu Bello University, 

· Zaria, Nigeria. 

EFFETS DE L'ABREUVEMENT INTERMmENT SUR LA 
PRODUCTION LAmERE ET LA COMPOSmON DU LAIT DES 

BREBIS YANKASA 

R6sum6 

La pr6sente.etude a 6t6 entreprise en vue de connaitre les effets de l'abreuvement 
intermittent sur le paramiltre de lactation (production laitiilre et composition du Ia it) 
chez les brebis Yankasa. 15 brebis allaitantes ont 6t6 soumises il trois types 
d'abreuvement: (1) abreuvement quotidian, (2)abreuvementtous les deuxjo·urs (48 
heures), (3) abreuvement tous les trois jours (72 heures). L'exp6rlence a dur6 50 
jours. La production laitiilre moyenneljour des brebis 6tait respectivement de 271 ;6 
ml; 175,6 ml et 121,2 mlavec les abreuvements il lntervalles de 24,48 et 72 heures. 

Les diff6rences relatives il Ia production laitiilre des brebis selon his divers 
intervalles d'abreuvement 6taient trils slgnificatives (P<0,05). De mArne, une 
augmentation trils importante (P<0,01 I en rapport avec Ia· composition du fait 
(solides totaux, solides non gras, matiilre grasse, prot6ine et cendres) a 6t6 not6e 
avec I' extension des intervalles de restriction d'eau. Selon les r6sultats de Ia pr6sente 
6tude,la baisse de Ia production laitiilre a un rapport avec"la restriction d'eau chez les 
brebis allaitantes. 

Summary 

This study was conducted to find out the effect of intermittent watering on the 
.lactation parameter (milk yield and composition) In Yankasa ewes. Rfteen (15) 
lactating ewes were subjected to 3 watering treatments: (1) daily watering, (2) once 
in 2 days (48 hours) and (31 once in 3 days (72 hours). The study lasted for 50 days. 
The average daily milk yield for the ewes were 271.6ml, 175.6ml and 121 .2m I for 24, 
48 and 72 hourly watering treatments respectively. 

The differences In milk yield of the ewes on the different watering intervals were 
highly significant (P<0.05). Similarly, highly significant (P<0.01) increases in milk 
content oftotal solids, solids-not-fat, fat, protein and ash were obtained with Increase 
in water restriction intervals. Results of this study indicated ttiat milk yield decreased 
with a restriction of water intake to the lactating ewes. 

INTRODUCTION Total solids (18.4%), Protein (5.6%), Fat 

Water is an essential constituent of the 
living cell. It is a prerequisite for animal's 
maintenance of life. It is intimately con­
cerned with the transportation of nut-· 
rients around the body and the excretion 
of materials from the cells of the different 
body tissuesm, reported that water is 
uniquely suited to become the inorganic 
basis of living matter. It's unusually high 
dielectric constant helps to bring ions into 
solution in range of temperatures in 
which water is liquid121, reported the aver­
age composition of ewe's milk as follows: 

•Department of Animal Reproduction lit Artificial Insemination, 
National Animal Production lit Research lnatiMe, Ahmadu Bello 
University, Zari., Nigeria. 

(7.5%) and Ash (0.87%). 
. The Yankasa sheep is one of the most 
predominant breeds of sheep in Nigeria, 

. is found mainly in the Northern parts of 
Nigeria where the dry season can be as 
long as 8 months in a year. During the dry 
season, there is always a shortage of 
water in the region for these animals. This 
study was carried out to investigate what 
happens to the milk yield and compos!- . 
tion of Yankasa ewes during the long dry 
season, when there is scarcity of drinking 
water. 

Materials and Methods 

Fifteen lactating Yankasa ewes were 
used for this study which lasted 50 days. 
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All .the ewes were nursing 2-weeks old . 
lambs. The ewes and their lambs. were 
fed and watered in individual pens. The . 
ewes were given hay (Andropogon . 
gayanus} and an 18% crude protein con­
centrat~ mixture consisting of maize, cot­
tonseed cake, vitamin,mineral premix, 
.salt and bonemeal (Tables., & 2). The 
ewes were allotted to 3 treatments. 
treatment 1 - 24 hourly watering 
treatment 2-48 hourly watering 
treatment 3-72 hourly watering 

The animals were watered using clean 

Table 1: Concentrate Composition 

Ingredient 

Maize 
Cottonseed cake 
Salt · 
Bone meal 
+Vitamin-mineral Premix 

Composition (%) 

60.16 
36.09 

2.0 
1.5 
0.25 

+VItamin-mineral Premix used Is ZOO DRY VM 702 
and It contains per kg diet, vit. A 25,000 I.U., vit. D3 
27,500 I.U., vit. E 25mg, Magnesium (mg) 250 mg, 
Manganese (Mn), 125mg, Iron (Fe)200mg, Zinc (Zn) 
112.5mg, Copper (Cu) 15mg, Iodine (1)6.5mg, Cobalt 
(Co)2mg. · 

Table 2: Composition of concentrate and hay (DM 
· basis) 

Hay Concentrate 

Crude protein (CPI 4.10 18.0 
Ash 9.0 5.8 
Ether extract (E.E.) '· 2.0. 4.98 
Crude fibre (CF) 39.1 5.9 
Nitrogen free extract 
(NFEI 37.8 59.32 

.. \ . 

metal pails. The. ewes were fed conc'.ln­
trate a11d roughage in the ratio of 40:60. 
The ewes were hand milked at fortnight 
intervals to determine average milk yield 
per day. Samples were taken from the 
ewes' milk for ' laboratory analyses. 
Lambs were withdrawn from the ewes a 

·'night previous to the milking day. The 
ewes were milked in the morning at about 
8.00 a.m. After the milking, lambs were 
returned· to their dams. Milk samples 
were analysed in the laboratory using 
the131 method of analysis. Data was sub­
jected to statistical analysis by the proce-
dures of141• • 

Results 

The results of this study indicated that 
water restriction affects both milk yield 
and composition as evident in Table 3. 
Animals on daily watering produced 
most milk. Milk production decreased 
with . increased watering intervals 
(P<0.01 ). Milk production of the ewes 
dropped by more than 50% when water­
ing intervals were up to 72 hours, com­
pared with daily watering. The milk pro­
duced by ewes on ·the longer watering 
intervals was more viscous. 

Consequently, the composition of the 
ewes' milk that is the protein, fat, ash, 
solid not fat (SNF) and total solids (g/ 
100g) increased with increased water 
restriction. . 

There was a significant (P<;:0.01) 
decrease in milk yield with increased 
water restriction. These results show that 
the deprivation of water to lactating ewes 

Table 3: Milk yield and composition 

.Treatments . 
Watering Intervals 
No.ofewes . 

Average milk yield/head/day (mil 
Total solids,% 

· Solid notfat (SNF),% ' 1 

Fat,% 
Ash,% 
Crude protein (CP),% . 
Lactose 

1 . 
24h 

5 

271.6C .. 
14.97C 
10.95C 
4.03C 
0.71b 
6.19C 
4.4oa 

+Standard error • · • , 

2' 
48h 

5 

175.6C 
16.51b 
11.73b 

4.84C 
.0.79b 
6.67b 

4.28ab 

3 
. 72h 

5 

121.2a 
19.21a 
13.49a 
5.72a 
0.908 
7.02a 
4.o5b 

abcMeans within the same variable bearing different superscripts differ (P<0.01). 

SE+ 

4.36·. 
0.51 
0.56 I 

0.17 
0.02. ' 
0.8!1 
0.45 

- . 

r· 
r. ,, 

'l: 

,, 
I 



lnnuenco of intermittent watering on milk yield and milk composition of Yankasa ewes 99 

for more than 24 hours causes marked 
decline in their milk yield. 

Total solids of milk samples were 
14.97±0.73, 16.51 ±0.36 and 19.21 ±0.89 
for treatments 1, 2 and 3 respectively. 
These were significantly different from 
each other (P<0.01 ). Similarly, significant 
differences existed (P<0.01) between 
treatments for solid not fat, fat content, 
ash and crude protein. 

Discussion 

Milk yield of the ewes decreased with 
increased water deprivationc51, reported 
that lactating and non-lactating camels in 
the desert during summer differed by 
27ml/kg body weight/day (44%) in water 
turnover rate because of the water used 

. in milk production. Lactation is energeti­
cally expensive to a mammal but it is also 
a costly function in terms of water utiliza­
tionc51, also reported that lactating Merino 

ewes produced about 1.2 litres of milk 
daily to feed their lambsc61, observed that 
milk yield decreased significantly with 
increasing water deprivation in lactating 
ewes. 

For optimum milk production, water 
should be given to lactating ewes daily 
(and preferably ad libitum where possi­
ble) to enhance milk production. 

References 

1. A.O.A.C. (1970). Methods of analysis. 11th edi­
tion, Association of Official Agricultural 
Chemists. Washington, D.C. 

2. Kon, S.K. and Cowie, A.T. (1961). Milk:The 
Mammary Gland and Its secretion. Vol. II. Lon· 
don Academic Press. 

3. Little, W., Sansom, B.F., Manston, R. and Allen, 
W.M. (1976). Animal Prod., 22,329. 

4. Macfarlane, W.V. and Howard, B. (1972). Symp . 
Zoo/. Soc. Land. No. 31, 261. 

5. Ronbinson,J.R. (1957). Proc. Nutr. Soc. 16,108. 
6. Steel, R.G.D. and Torrie, J.H. (1960). Principles 

and Procedures of statistics. McGraw-Hill Book 
Co. Inc. New York. · 

Received for publicatio(J on 22nd March 1988 



I'- 1 

1 

1 

1 

1 

1 

1 

. 1 

1 

1 

. 1 

1 

1 

1 

1 

1 

1 

1 

1 

I · 1 

- I I 
' 

1 

,·1 

. I 



Bull. Anim. Hlth. Prod. Afr. (1990), 38, 101-102 
SHORT COMMUNICATION 

PREVALENCE OF SALMONELLA IN HEALTHY CALVES FOLLOWING 
TRANSPORTATION TO THE STOCKYARDS AND AT SLAUGHTER 

. OPUDA-ASIBO, J.1
, ROBINSON, R.A. and PULLEN, M.M. 

Department of Large Animal Clinical Sciences, College of Veterinary Medicine and 
School of Public Health, University of Minnesota, St. Paul, MN. 55108, U.S.A . 

• ·The prevalence of Salmonella in calves, 
as an indicator of the source of Salmonel­
losis at the production level of human , 
food of bovine origin and the importance 
of calves as sources of Salmonella infec­
tions to other livestock and the environ­
ment following transportation, was con­
sidered. A 1% (21200) prevalence of S. 
typhimurium var copenhagen fro111 the 
calf ileo-caecal mesenteric lymph nodes 
was recorded. While nearly the same per­
centage (1%, 13/1400) offaecal samples 
examined, were positive for Salmonella 
involving six serotypes. The transporta­
tion and the calf-trade industry involving 
movement from the farmer to sales 
barns, the stockyards and the veal 
slaughfer plant, did not increase the pre­
valence of Salmonella recovered from 
these calves, compared to observations 
elsewhere. 

Salmonellosis has ..continued to be 
identifie~ a~. the f!tost widespread zoono­
tic infection in the United States of 
America, according to USDA 1978 
report1111; ana· animal" products" are the 
major sources and vehicles of Salmonel­
losis'~'. Surveillance of Salmonellosis iri 
calves after travelling and following col­
lection together, therefore, is an impor-

B. Faecal contents (1400) 

C. caecal contents (200) 

Positive 
2 

13 

0 

•Present Address: Department of Veterinary Public Health and Pre­
ventive Madlcln.e. Faculty of Veterinary Medicine, Makerere Unlver· 
alty, P.O. Box 7062, Kampala, Uganda. 

tant indicator of the prevalence of this ·. 
infection, since calves are more suscepti­
ble to Salmonellosis and are better 
amplifiers and shedders of Salmonella171

• 

Delayed transportation has been 
observed to enhance the prevalence of . 
the disease and infection in Great Bri­
tain1u1, Australia'" and New Zealand171• 

ihese studies were made using mesen­
.teric lymph nodes of 200 calves sampled 
over a period of six months at a veal 
slaughte~ plan~!n the State of ~innesota, 
USA, and faecal material from 1400 
calves at the stockyards in St. Paul, Min­
nesota. The transportation and move­
ment of these calves was traced from 
their farms of origin, through sales barns 
to the stockyardl; and the veal abattoir. In 
all cases the calves arrived at the stoc­
l(yards from all-over the State and the 

· Western part of ·the State of Wisconsin 
within six hours, whereas those which 
were taken for slaughter were delivered 
to the abattoir within three hours. Caecal 
and faecal contents as well as mesenteric · 
ileo-caecallymph nodes were subject to 
routine microbiological analysis involv­
ing culture for recovery, biochemical and 
serological tests11 •.b.c:8l, 

openhsgen 

<1% S./ondon (5); S. typhlmurlum' vsr 
Copenhagen (3); S./lctifield (2); 
S. heidelberg(1); S. bietrl(1)and 
S. newport ( 1 I 

0% 

The recovery rate of 1 o/o of Salmonella 
in mesenteric lymph nodes supports the 
view by Fields in"1948 as quoted by Gib­
son in 1965121 and supported by others13•11•71 
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that, Salmonellosis in calves older than 6 
weeks of age, tends to persist resulting in · 
a carrier state and unthriftiness. It has 
indirectly supported the view that, those 
calves younger than one month of age 
are better sources of Salmonella to the 
environment. S. t}iphimurium var 
Copenhagen has been reported1101 as the 
most prevalent serotype in USA. Yet the 
low (1 %) recovery rate may be due to lack 
multiple samples taken from the same 
calves151• 

The following conclusions were drawn 
from this study:-
(a) Shedding and infection rates in 

calves of the age groups used for veal 
in the ·State (most were above one 
month of age) were very low. 

(b) There was no difference in Salmo­
nella recovery among calves which 

' were transported from farms to the 
veal slaughter plant and those which 
were first assembled at the stock­
yards prior to slaughter. The quick 
transport 'gave little contact time for 
stress, transmission and infection to 
take place, especially since the ca4ves 
were slaughtered soon after arrival. 

(c) Veal'is not a· significant source of Sal­
monella in the food of bovine' origin 
in Minnesota compared to New Zea- . 
land where large numbers of calves 
are slaughtered for veal and severe 
post-slaughter contamination is 
recorded14

•71• 

(d) The veal slaughter plant and the stoc­
kyards did not represent the ideal 
points of surveillance for Salmonel­
losis in calves in Minnesota. Surveil­
lance at the animal production level 
using calves did not show a high re­
covery of Salmonella, yet it did not 
rule out the fact that somewhere 

along the line of calf-production and 
trade, there may still be a high preva­
lence of Salmonellosis in the region 

.. of study. Hence further surveillance 
at different points of calf-production 
and trade and especially among cal­

. ves less than one month of age needs 
to be done. 
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RECOMMANDATIONS AUX AUTEURS 

Objet 

Le Bulletin de Ia Sante et de fa Production animales en 
Afrique contient des articles de recherches originales trai­
tant d'activites en matiere de sante et de production 
ani males visant a assurer le developpement de l'industrie 
animale et une meilleure utilisation des ressources du 
betail en Afrique. Le Bulletin est un periodique trimestriel. 

parentheses), l'abreviation du titre du periodique suivant 
Ia World List of Scientific Periodicals (soulignee), le 
numero de Ia premiere page. Le titre de !'article ne do it 
pas etre inclus. 

2. Revue 

Le nom de !'auteur (ou des aut941rs) suivi des initiales 
du ou des prenoms, l'annee de parution (entre paren­
theses), le titre exact (souligne). Ia ville ou elle a eta 
publiee, les editeurs, le numero de Ia premiere page. Presentation des articles 

Deux exemplaires des articles doivent etre addresses a 
Monsieur le Redacteur en Chef, Bulletin de Ia Sante et de 
Ia Production Ani males en Afrique, Organisation de I'Unite 
Africaine/Bureau interafricain djs Ressources animales, 
P.O. Box 30786, Nairobi, Kenya. 

Les manuscrits doivent etre rediges en anglais ou en 
francais clair et concis, et dactylographies en double inter­
ligna avec de larges marges. L'orthographe doit corres­
pondre a celle du dictionnaire The Short Oxford English 
Dictionary ou Le Petit Robert. 

Un article ne peut etre soumis pour publication que s'il 
n'a pas encore ete propose ailleurs; il fera I' objet de quel­
ques modifications par le Comite de Redaction. 

Genres d'articles publies dans le Bulletin 
-des communications originales 
- des breves communications 
-analyse des articles proposee par le Redacteur 
- des editoriaux 
- le courrier des lecteurs 
-analyse d'ouvrages 
- informations et annonces 

Format des articles 
Les manuscrits doivent respecter les conditions suivantes: 

Le titre doit etre coneis et ne pas depasser plus de 15 
mots, il est suivi du (des) nom(s) de l'auteur (ou des 
auteurs) et des etablissements ou le travail a ete 
effectue, ainsi que de l'adresse pour les correspon­
dances si elle n'est pas Ia meme. 

Le resume ne do it pas exceder 200 mots. Son texte bref 
et concis comprendra les principaux resultats et Ia (les) 
conclusion(s) dl'l'etude. 

L 'introduction expose le but de Ia recherche. 

Le materiel et les methodes utilises. 

Les resultats presentes brievement. 

Un debat sur !'importance de I' article. 

Remerciements eventuels. 

Bibliographie: les references bibliographiques doivent 
etre numerotees dans l'ordre, telles Siu'elles apparais­
sent dans le texte. L'identification des references dans 
le texte.se fera a l'aide de numeros (entre parentheses) 
et non s par les noms des auteurs. 
La bibliogr hie doit respecter Ia presentation 
suivante: 

3. Rapport annuel 
Le nom du pays, l'annee faisant l'objet du rapport, puis 
le nom du service ou de !'organisation, le numero de 
Ia premiere page. 

Si le meme auteur est cite plus d'une fois, ses publi­
cations seront indiquees dans l'ordre chronologique 
dans Ia liste bibliographique et s'il y a plus d'une 
publication, les lettres "a, b, c," seront ajoutees aussi 
bien dans Ia liste bibliographique que dans le texte. 

Illustrations 
Les tableaux et les titres doivent etre en nombre aussi 
reduit que possible. Un tableau d'une trop grande 
dimension est difficile a lire meme s'il peut etre repro­
duit. Les tableaux et les figures doivent etre nume­
rates dans l'ordre, respectivement Tableau 1, etc., ou 
Fig. 1 etc. et joints a Ia fin du texte. Les references aux 
tableaux et aux figures dans le texte doivent etre 
numerotees et non pas indiquees "tableau ci-dessous" 
ou "figure ci-dessous". Les illustrations en couleurs ne 
sont reproduites qu'aux frais de !'auteur (ou des 
auteurs). 

Breve communication 

Une breve communication signifie que !'article ne peut 
pas etre publie comme une communication normale. Elle 
ne doit pas depasser deux pages imprimees ou 1.000 mots 
en incluant deux illustrations au maximum. Elle doit done 
respecter les memes normes qu'un article habitual, sauf 
que le resume et les sous-titres ne sont pas necessaires. 

Epreuves typographiques 

Les epreuves typographiques sont envoyees a !'auteur 
qui en effectue Ia correction des coquilles et en assure le 
retour rapide (dans les 3 jours). 

Tires il part 

25 tires a part de chaque article sont fournis gratuitement. 
II est possible de commander des tires a part supplemen­
taires et les payer au moment des epreuves typo­
graphiques. Le coat d'un tire a partsupplementaire s'eleve a 1 $EU. 

Abonnements 

Le coat de l'abonnement annuel y compris le tarif d'affran­
chissement (par voie terrestre) et le frais de manutention, 
est de 15 $EU pour les pays africains et 20 $EU pour les 
autres pays. L'envoi pa£ avion est possible sur simple 
demande. 

1. Journal 

Le nom de I' teur (ou des auteurs) suivi des initiales 
du ou des prenoms, l'annee de parution (entre 

Anciens numeros 

II est egalement possible de se procurer, sur simple de­
mande, les anciens numeros aux memes prix. 



Photo-typeset and Printed.J by 
Modern Lithographic (K) Limited 

P.O. Box 52810, Tel : 21285/28075, Nairobi 



AFRICAN UNION  UNION AFRICAINE

African Union Common Repository http://archives.au.int

Organs African Union Commission

1990

Animal Health and Production in Africa

Inter African Bureau for Animal Resources

Organization of African Unity

http://archives.au.int/handle/123456789/2580

Downloaded from African Union Common Repository


