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“" 15‘&1 a }W.Dr%ﬂy a disease af domestic

i 18 which under special circumstancez, ray be reodily transwitted

to men. The epidenialogical picture of the disesse varias from irea

ars in differoent parss of the world, ond hes to be studiod carefully

-

WD#Q @matrol and eradicstion programmes .
In Nigeria, where livestack managerent is stiil largely unsciantific

.

ond bovina brucaollosis 1s known to be encemic (Eswruosa, 1974b}, there
ora only ocanty data on the epidemiology end clinical presantation oF
humon brucelloois. Thorwfore, the prasent study, which coverod a periad
of three ond helf yeors between Seetenber 1923 and February 1977, was
undertekon with the abjectives af enllecting edoguate ond roljiagbla dota
on tha epidemielogy af tumon brucollasis in Oya Btate aof Nigeria in ordnr
ta bo able ta Formulate & reolistic control progremme. Tha study elio
oired at oxpand!re mcdicel ond e¢ppliad scientific knowledge in the flelrl
af brucellosis ond eccupetionel modicina in Nigeria.

Gvar 70 por cent of the tatel S5 million Nigerians {1963 census
Aepor-t ; live in rurel arves ond farm settloments. Modicel and othar
soclal services are grussly inadequate in the whole country ond tha faw
omanities oro concantratad in tha cepital cities and t__:ther big {owns,
| with tha rurol ogriculturel aress virtually neglect;d.

Agriculture is the meinstoy of tho Oya Gtsto ecanomy, and approximotel
50 por cent of the Stata's labeur farce sre ongagod in ogricultc ral work.

Cow meat is the most reodily ovailabla anfmal protoin to Lhao pexple of Oya-
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beat the wintral
of Wedicel Micru: wologv.
Ibedan, where slso the clinical as-ts
arried out. 'h

The pilot serc-epidoxiologicel svsluation en humen brucella

Yl

tihac lBs earried out on 1600 pecple of various occupatior, and age
—-— i {
Jroups living in Tbadan, cepital of Oyo State, revssled en oversll

popitivity rate of S0.2 per cent. Significantly iigher prevelenc

| |9l Infection was found amorg the cccupatibnally exposed population
including herdsmon, obattoir workers and vetaricarisns, than tho nenero?
population; includiig bloog donors, pregrnant somen and school cldldren.
Tho invortont idonti¢isble sources of temen infection include direct
trensmisolon from infected aniral thrwgh abreded skin, nasopharyngeal
micoso end the conjunctivas. Other sources of human infrction ere by
irgostion of infected miik, especially on tho farms, or eating of yons
maat (varbecue), wilch 18 becuming populer et partioa amonq tha Litoe
in tho urbon centres.

Furihor ePideminlogicel investigoticns corried out in sev(,el
ldvagtoli: rarms showed that the important factors determining the rate
onti laval of humen brucellosis in (yo Steto includo: (1) the geogrephical
location of the form; (2) the number i f cettie per head of populnition e,
the Faoruency of contact with infecte onimels; [3) the rote of pclive
infection in the cottle hord; (4) the system of animol husbandry:
whether sclentific or traditional metiods; and (§) imported bovine

infection from noighhourins countries

An outbrask ot octit o bovine t' icellosls with human invalvument
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rtance in Oo Stata. The econowic loss to the livesto.
i ] L a a o
| :ellosis iF estireted, would probably run into million
] :' N

.'-: l' nnually, judging from the high rase of abortion and
g ,_'..-,,‘w nn'§ hoifers in som ferms. The public. health consaguencsas

are al s enormius, copsidering the fect that protein v

|
v m ig I_é_.gei_me (lbrley. 1973). especially in {re urel ereas[f)yemge

nderswiTition is

18 | and the ill-health which prevents the farmers (rom taking proper

I@Jm of their livestocks. #£5 economirslly vioble livestock industry wi.

ba difficult to echiove under the present ntogo of endemic brucellosis a
Oyo State.

The practical problem of contivlling brucellosis in a developing
econoiry wora highlighted,ez (ho 1deel i'sloughter technique' leading to
eradication of bovine Infaction 38 not fonsiblo because ot tho piyvsont
poor aetote of livesinck industry in Oyo State. Howsver, realistic
contro_l meoeurss, bosnd on the improvement of the exiatirg egricultuml,
soclal, oand hoelth systems in tho stote, ore possibio. Immediote intor.
control mogceuros include hyglene on the forms end abottoire, evoidance
o' row milk and introductien of vacciswtion programnca for bedf cattle
in settled hords. 1In oddition, evory ffort should be-made to inprove
the sociol ond medicnl earv.cos in the rurel ereos of tho etate.

Tha long~term control measures si ould include the esiablisiment
d loborutary cervicas, hralth esucation SIS Gy

of clinicel en

abottoir warkars, rull coor: 4notion in the modicel and veterinary

sorvices, widesprred pesteu isaetion o! frash milk, tha establisteunt
F X AFRICA DIGITAL HEALTH REPOSITORY PROJECT




- Te agpmstad future studins oidch sre directly indicated frow

b the Frument shicy trelude (1) Large scnls erldmdologica) mavey of
Kigaria to detmreire the overell sxic-e:onomic eigrdficarcs of haen
bacslloala, ond therafors, to foreudsts s Netional Contral Frgresse,
{2) acthm' eelation of the rule alayed by brucelloris smorg Petients
with pyreds of yEtwd  aigin, prygemt sarn ¢ th scond=-tyissster:
aortice amxt petisiis with naso-wsyddatric diavders end (3) mrodo-
tion of esfe ond effective hsen isssiziic quent sgel/mt brucallosin,

sspecially-em=nyg ttw ocnetimally ®gvwrd imdividals in arees with
srdmeic bovino disenss.
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1 owe preac thonks to Dr. A. C . (oob2, ACader and Consultont
Venergolegist in tha Oopertmant of Wedice: Weroblology, University of
Iboden, ¢or his continuaeus encouregemont, kind interest end veluable
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INTROQLCTION AND OBJECTIVES

A: ZOONOSES

"Zooposes are those diseases and infections which are
naturally transmitted between v%abmte eninale and man" {wO, “9s8) .
6ince the dawn of history the disesses of man have been tom—
pared with those of aninels. I% was not, however, until the di:i-
covery of the pathogenic propercies off certain becteris end other
lower organisma thet eindleritiocn intwoen several commnicable
diseeses of man end aninols wtro properly assessed. Until the heg:n-
ning of the preacnt century, tho eninel origin of only s small nwnber
of human disenses hod besn recojnized (mainly rebies, cowpox, enthrax,
end e few zoopersuwitic inFections). At the present time, faer more
i thon 100 zoencses ore known., JIn fact, it heg become evident that the
enimal world is a reservoir for the egents of numerous human diseasas
(w0, 1353), and there is enple reason to beliavo that most of the fre-
sant infectious end poreeitic diseseses of the human rece have o~igin-
oted in animels. The Pathogenle organisms adapted themselves ta thu
enviranment of the lwmon body eithar as peresites or comensols. T

effacte produced in both men and enimals ere méinly determinad by tha

invesive capacities of the pathoden end the host®*s resiamtence to it.
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ly tarmful to men and to aninals (e.g.
!&icdildsfs', bovine-typa tuberwulosis), while

others only rarely or slightly impeir animel health, but cavse serious

illness in man (@-fever, hydatidosis). A third group includes grave
epizootics, which seldom affect men (Foot end mouth disease, pe:teurel-
losis, pseudorables). However, tho emrisusnass of a particilar
zoonosie M3y differ considersbly in varioue territories end at tif-
feront timos. 2oonoses ore emong ttw commonest tezords 0 man nspe-
cially eo in the tropical and aib-troplosel ereas wizre erthropod!
vectors may pley e significont rvle in thelr tzensmiselon.

A major role in the epideniology of zoonosos is pleyed by wilc or
domastic animals, which parsistiintiy ceizy and excrete orgenism: wiiich
ere potontislly pathogenic to mon. Reservoirs of considereble imgor-
tence ere formed by those snimals which ers partially resistant to thae
pathogens, and develop e cluonilc carrier-state, bt ere not themselves
clinically affected.

Apart fFrom nutritional snd industrial zeoonotic infections, most
z00n0ses 8@ cimreotorisod by tneir focol distribution within parti-
cular gecgrophical territoriee (the "lendscope opidemiology® of
Pavlovsky) (Pevlovsky, 1957). Ecosystems in these localities irclude
defined biocenoses (epecios netsoris), which ere conposed of mutuelly
connected enimel communitiss, combined with tha local vegseteble end
ndcrobial world. If en infection trensmissible between aniiale end mon
eppaera amcng the vertebrate enimals 1iving in these asress, o zoonotio
nidua or focus ia created. Fremuently, arthropods and other non-

vertebrete enimals eerve es vectors and Pley mn imPortant, or often
AFRICA DIGITAL HEALTH REPOSITORY PROJECT



of infection. Climetic condition- pro-
: in ecosystems becnuse seosanal variations
influence hasts, vectors, end even the pothogens in their habits end
!;gbitat:s. The ectivities of man, brought about by such precticrs es
the reclesmation of wastse lands, artificiel irrigetion and dem bi:dlding,
chargimg crops, killing wild animals, introducirg domastic animsls or
buildim new industries msy change the biocenoses. A parasite may fino
8 new host in tmman beings who enter en enzootic erar torporerily es e
hinter or 8 fisherman, permanantly as en egricuiturist, but eeldom in
sn industrial worker who ergages himself in processing snimal p-oducts.,
1b is obvious that most zoonoses ocrur emong idiviocuels occupi-
tionelly engaged in the hendlinj of anfrals, their carcasees eni pro-
ducts (veterinazy sizgeons, Slougnter—-hougse personnel, rolsers of
livestock, milkers, wairicors employed in faotories processing enimal
Products, etc.]. Another group of people fraoquently affected comprisas;
persons who repeatedly come into contact with soil, mud or water, which
ere readily conirminated by onimal excretions ( egriculturel end sewer
workers, fisherman, hunters, bathors). The sgents causing elimentery
zoonoses (a.g. Salmonelle end Hielminthie) mey be present in food of

enim:l origin (milk, meat, and their products}.

B: THE PROBLENMS OF FUMARN BRUCELLOSIS IN NI&HIQ

In 1968, ths World th2alth Ovrganizetion concluded that thcre ere
over 100 2oonoses, of which bnicellosis "is responsible for mor e sick-
ness, mizory end economic loss than sny other Zoonosis" (Dirk, 1971).

The official stetistics avoilaeble (w0, 1973b) es well as the 1l<terasture
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no continent in the world ot present

‘where of bricellosis in man has not been regie-
tered. The incidence end the epidemiologicsl pattern of brucellosis
among the populetion of different countries depends on the predcmin-

ant type of farm enimals (vide infre: Epidemiclogy of Brucellosis).

Within the lest two decades, the incidence of 'uman briimellesis
in most of the Eurcpesn end Americen countries hes deo;ip=d considerebly
8s e result of succassful measures for eredicatine btrucellosis in -
cattle. In developing end troplZecal Africen countriss whtiere brucellosis
is known to exist (Cox, 1966), 2ittle or mo &fforts ore being tuken to
institute control messures. In mony of t'wese tropicel countries, irclud-
ing Nigeris, very little or notliing iz known about the epidemio.ogy ond
clinicel presentstion of humen Lrucallosis, partly bocause of 1lnck of
diegnostic facilitiss ond partly because of o low leval of swarenass
emong prootisirg physiciens in these countries abcut this imgortont
zoonosis. As fFar s it con be ascertainad from tho literaturz, tho only
documontotion obout human brucelle infection in Nigeris is that of
Collard (1(6?) who showed that Brucelle entibodiesi eppesared in tha popu—-
lotion e live slony the routes that catitle took when driven on foat
from the north to the southern ports of the countiy.

Within the pest two decades,; observetions on nomadic herds of
cottle end flocks of sheep end gonts in Northern Nigerio and many gnvern-
ment-owned settled cattle hards in different perts of the country
(Esuruoso, 1965; Adams Bnd Mckoy, 1966; Banerjeec end Bhetty, 1970;

Esuruoco ond Hill, 197%; Esunsso ond Von Dloke, 1972; Eouruoec, 1973}

haove led to the production of @ bovine brucellcaia Men of Nigorin by
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term of low and high infection rates in
specific ereas (Fig, I.1). The infection 1ate wes up to 60 per cent
among breeding cows and heifers investigated in westermm State of Nigeria
('Esuruoso, 1973). But only 4.27 per cent of e total 2,550 goats sam-
pled in different parts of Nigeria had brucella agglutinatirmg antibodies

of sbove SO T,U. (Felade et al, 1976). Bactericlogical investication

of bovine abortions yielded Br. abortue (mainly biotyoe 2} in some

cases, end this appears to be the most freaguent species encountsred in
Nigeris (Esurvoso, Felade and 0jo: personel communicetion). In the
other parts of the country, espncislly In the narthern statas, the
infection rates in the various herds twve been generelly low. Zero to
20 par cent of aniangls examined irn different northerm herds showed sero-
logical evidence of infecticn. Trade cattle in end from the Northarn
States, end also thosa from agmss the Nigerien northorn borders with
Chod ond Niger showed evidanca nf infection. Of the 1016 trede catlle
tested ot sleughtc in Ibadon obsttoirs botween March and June, 1973,
&4 (6.3 par cent) showed positive ogglutinin titres of 160 I.U. and
ahovae {Esuruocso, 1974b). The high incidonce of brucellosis amarg renge
cattle in the Western State of Nigaria (Esuruoeo, 1973; Esuruoso, 19Y74a
and b}, with s high abortion and infertility rate (Esurvosa, 1974b},
would result in heavy economic loss to the livestock industry in thn
country. 7o this end, the Federal Goverrwment of Nigeris has reczent’y
eot up @ Committea in the Vaeterinary DOivision of the Federal Ministiry
of Agricultura to look into the prublem of brucellosis end other intec-

tiona ee they edvaersely affect the Agriculturel and Livestock
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intzy (Felede: personal cormunicatior ).
_ln_bi’_ieetions of endemdc bovine btxucellasis in
Nigeris would alsa be enormous, considering the amount of animal pro-
tein lost annuelly to the human populaticn as foodstuffs, in & country
where protein undermutrition is still common (Morley, 1973). Also the
risk of human infection from direct or indirect trensmission of the
discase From infected snimals to man is & real hazerd in MNigeris
(Esuruasa, 197da) with consequent 1llness, ptysiral irncapécity, and
loss of manpawer (wHD, 1971).

Nigeria is repidly developing her livesiock industry in oider to
increase food producticn far tht increasing humon populetien. Thus
increasing numbers of Nigerians #zre engaged in resring and herd ng,
with consequent increase of rum:n contact with livesatock; mary of those
closely oxposed to primary sournce of brucelle infection live in the
rurel areas ond they do not hovo iomedinte or diroct cccoss to effac—
tive modicol core. Theroforo the level of the risk of humon infection
in Nigerin ought to be investigated (Eouruosa, 1974se).

The grevity of brucellosis in torms of huren illness end economic
loss ramninag 8 matter of major concern in many parts of the World. This
raalisation led to the Formeticn of the joint FAO/WHO Expert Comnittee
on Brucellaosis which mests periodically to discuss and review the cur-
rent problams ebout the subject. Tho last mecting of the Committee was

in Genavs from 29 June tao 6 &ily, 1970 (W0, 1971).

C: OBJECTIVES (F THE PRESENT STUDY

As far ae it con be escertainnd from tho offictal statistice
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1. ODetermining the prevalence, incidence end distritution

of human &rucalla ebartus infaction amorg tho different

) population groups living in Oyo Stato of Nigoric aver o
period of three and helf yeara botween Septanber 1573 end
February 1977; thoso at opoclol risk of infecziion wou-d
elso bo identifiad for puzposes of plenaino control po-
gremme (eee also objostive No. S below).

2. Datormining tho category of pati=nts, ottendim the
University Collego tbspita), Yrtaden, with brucalloois.

3. Establishing epidemiolmgicoi, clinicel and laboratory
criteria for the diaginsis end tyestment of human brucel-
losis in peepls 1iving in Oyo Stato.

4, Expending medical and scientific knowledge in the fileld
ofF brucellcsis and occupational medicino in Nigerio.

§, Bvasluoting tho practicability of the vorious esvailaeble
montrol measurcs ogoinat humon brucellesis, and formulet—
ing in colloborotion with tho votorinarions, the bast
opplicablo control mcthode passible in Oyo State of Nigorio
considoring tho present economic, social end haelth eyotans
in tho country. \

D: APPRAISA. OF THE EPIDBIAIOLOGICAL APFROACH ADOPTED IN THE STGLY

Medical resesrch mey be sividad into four cetegories, narely:~
(2) epidemiologicel ressarch which seeks to :Bfine the neture ,.nd totor-

minantd® of o health problem; (b} applied research which adapts g.i: ting
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r"fﬂm‘lc research which seeks new knowledye for its own szke,
reqardless of its immediate or future epplication. All types of medicel

research ere probably relevant end necessary in reletive proportions, for
the solution of Nigeria's medicel prablems. Howsever, the oulk of medical
prablems which are of public heolth significance in Nfqerie end many
other African countries, consists of preventable ~om™uniceble, .nfectious
and paresitic diseoses. The ma jor difficulty in Migeria, as in many
other developing countries, is the lnadecuete or lack of relinb.e and
specific data on the noturo and determinurits of most of the comon com-
nmonicoble disoeses. 1n tho pos:, bHecause of inaccurato leboratury cdatao,
mony efforts aimod et contzvlling some paresitic diseasea, such as maeleris
and echistosomiesis heve not been succassful.

The first prersguisite of any contral praoject is accurate spi:amio-
logical data -~ the distribution, incidence, prevalence, morbidity and
mortality of the disease to be controlled. Such epidemioleogicel studies
must have iaboretory support Lecause decisions besed on clinicel grounds
elone might lead to serious mistakes in mationsl heolth planning, euspe-
cislly in comuniceble infoctious discases control progremmas (#t0, 1972).
Generalisationo based on smoll, acattered prevalence surveys, mnd officlel
etatiytice frum hospital records ore knosxn to be incomplote nnd inarcu-
rate. Furthermore, hospitole see only the tip of the iceberw, thai is
the few emong the infected meny in whom tho infection doaz not raech the

agverity of e dissaso requiring hogpitolisation: the so—celled icebory

phenomenon of leboretRuy, AALVIENE-d.deualoping countries (Fio. 1.2).



) 4 '\ -- . to g'- - =4 Lo enl mﬁﬂbf‘;"’;.

-’--‘ 73

e dped that the results obteined from the present. study end
similar dnvestigations in other parts of the country wauld eventually

1Y,

in the veterinsry services.

{ﬁd;p l_-;'gl'_rgtle gata on which to plan e National Emm:eume' for Brucel-
-

‘losis Contro}, which is being contemplated by the Niporisn govervwment.
'#‘m’bh. the evelustion of the problems of humar :rucellosis should be
renarded es a timely ond justified project at this period of sonio-

econonic development of the country (Oluwasanmi: perscnal communicotion).
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: ' DESCRIFTION OF NIGERIA AND AREAS COVERED

A: GEOGRAPHICAL OESCAIPTIONW (= NIGERIA

Nigeria 1s t.ha lorgost singlc googrophic unit elong the west
coast of Africa. It lies Lolworn lotitudo 0020' and 18° north of the
equator and botwoecn longitude 2020' and ta°3o'; thwa 1t is situated
entirely within the t:oplcal zono. It occupies an area over 92 miilion
hectores oxteriding from the southern coastline northwerd for over 1040
kilometres, and from the wastern border to the esat there i3 a distance
of 1120 «ilometres at the widest part. Ita population of over 55 mil-
lion, according ta the officisl 19G3 census, is by fer tha lergest 1n
Africa: epproximately 70 por cent of tho population livo in nurel oreas.

Nigeria is bounded on tho north Yy the Fodaorsl Republic of Nigor,
on the west by tho Republic of Uenin (formerly Oehomay), and on tho
east by the rFedeornl Aepublic of Cameroun and the Chad Republic. Tho

Atlantic Ocean, known varisusly along the west coasst as the Gult of
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__(IGCEIIPTIUN OF NIGERIA AND AREAS COVEREC

A: GEOGRAPHICA. CESCRIPTION U NIGERIA

Nigaria ia éhe lorgeat sirgle geographic unit along the west
coast oF Africe. It lies bLoiwezn lotitude 0020' ond 14° north of the
equator ond boetween loritude 2020' ond 10030’; thus 4t is situeted
entirely within the tropical zone. 1t occupies on aeree aver S2 mill lon
hectores exterding from the sculhern ceastline northwerd for over 1020
kilomatre«, and from the western border ta the east there is a distence
of 1120 »i12omotres at the widest part. Its population of over SS mil~
1lion, eccordirg ta the officlel 1963 census, ims by for the largest 1in
Africe: spproximately 70 por cont of tho populetion 1ive in rur«l oreas.

Migeria is boundad on the north by the Foderal Republic of Nigor,
on the west Ly tho Aepublic of Banin (Formerly Oshomey ), and on the
eart by the Foderal Ropublic of Cemeroun and thve Chad Republic. Tha

Atlantic Ocean, known varicusly glonPg the wast coast as the Gul! of
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5 Bight of Blsafra,weshes the ccastline
petres (Fig. II.1).
- _bﬂm is matuvally divided into three mnjor end unagual geogre-
ppiepi sectors by the Aiver Niger end its main tributary, -+ the River
‘Benue. Almast unbroken sangy beaches stretch alomg the coeat. Inlend
from the coastline the tropicsl rein forest takes ever to z <epth of
between 100 and 160 kilomekras northwerd. The oil palm is Founet in
profusion but there is much vealusble commercial timher uand excollent
cocoa grawing srizas. Nowhere in this area is thore ony high gruund
untii the northern limits of ths ferest ere reached snd the vegntation
! takes on the chareci.er of Guinen Savennaoh with high Farest in the river
velleys. Low hills occur in th)y west roeoching 600 metras at thn hichest
point, between the foreat and tho Piver Nigar velley.

Beyond the valleys of ‘nhe Niger and Bermue rivars perk-lins saven—
nah Predominates until it mergos into Suden Sevenneh over the northern
border end into the ashar® dosort. A conspicuous fFeature of the noi-
thern pert of tho country 1s the great plateau which rises es e steep
e3corsment fFrum the riverein plains of the MNiger-Bermue to an aversge
height cf S00 metres with 1emges of hills botween 1500 metius and 1800
maives eround Jos.

The climate s tropicsl with eome veriation mainly due to dif--
foerences in latituda; tho south is hot end wet while the north is hut
and dry. In genercl thore are two seasons: e wet seeson from late .April

%0 October {storting later and finishirg serlier in the north) when thn

preveilinm monsoen winds blow from the seuti—west; and e dry scason From
Novombar to March, when tha lermotton blows from tho north-eaast. Tne
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e with relatively high tumidiiy for

r_t_l.r,'nj)'ﬁ . northarm states have a hot, dry climate,
although temeratures drop durirg Jonuery end Februnry due to the cool-
ing gl'f-er:t'a of the hormotian: the plate2au area is cooler throwhout
the yesr thon the rest of the Northmn States.
Yeroerntures et the coast very from 21° to &% ez hunidity
rarges between 80 per cent during the dsy ond 100 per cont at night.
In the north, the climote is drler and extrecmes of tenwdersture tro more

common from October to April - uomotimes reaching ss high as aa”c. and

folling to 10°C especially at night.

B: PR ITICAL ADMINISTRATYON OF NIGERIA

Nigeria gained her indeperidcnce from Britein in October 1, 1560,
and sha sdopted 8 federel oyetem of goveriment, conprising e Feraral
‘ Parliament in Legos and tbrco Regiomml Govormmants (tho Westemn, the
| Eastern and the Nor‘harn Rogionz). A fourth region, the Uid-west
‘ Region, was cerved cut of the existing waestern Region in 1962. 0On
Jonuory 16, 1566 the Armed Forcns, followisy) a coup detat, ceme into
power, onc legisletive and executive powers were vasted in the Federol
Milita:y Govorrwent.

In ey 1967, twelve states were crested out of the four ecistinmg
Regions (Fi,g.]:[..?). The gountry wos further divided into ninetion
atastee in Janusry, 1976 (Fig. IX.3); the atates ore subdivided into
urban and ¢! strict locanl councile.

lIndor the Nigerion Constitution, therv in on "exclusiva 1list®

wheroby the Federml Goverunent rotain sole power in 8 sumber of fie. ds
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= I —viwuihm-:vat.-.tha"».eoaat vary from 21° to a2°C and humidity
ﬁnwbetnm B0 per cent during the day and 100 per cent at night.

:In the north, the climate is drier and extremes nf tomperature tre more

;"W from October to April - uometimes reachina as high es a3’ c, end

falling to 10°C especially at night.

B: POLITICAL ADMINISTRATION OF NIGERIA
Nigeria gained her indegnmridence from Britain in October 1, 1950,
and she adopted a federal system of government, comprising a Federal
Parliament in Lagos and tiwee Regiopal Governments (tha Western, the
Eastern and the Northern Regions). A fourth region, the Mid-West
Region, was carved out of the existing Wostern Region in 1962. On
January 16, 1966 the Armed Forces, following a coup detat, came into

power, and legislative and executive powors were vested in the Federel

Military Government.
In May 1967, twelve states were created out of the four e<isting

Regions (Fi.g.n.z). The country was further divided into ninotaen

states in January, 1976 (Fig. 1I.3); the states are subdivided into

urban and district local councils.
Under the Nigerisn Constitution, there is an "exclusive list"

whereby tho Federal Government rotain sole power in o number of fie.ds
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 "concurrent 1ist" of matters (which includes education,

 dispute.
’ Lagos is the political and edministrative rapital of the I'ederal

Republic of Nigeria. It is also the Financinl, commercial and indus=

trial centre, 8s well as the maln airport and seaport of the country.

The population is over 700,000, accerding to the 1963 census. It is a

rapidly developing cosmopolitan city. The flow of people and traffic

in Lagos, due to influx from ths other parts of the country, is .

ceaseless.,
C: SOCIO-ECONOMIC DESCRIPTION CF NIGERIA
All the govermments of the Fedaration of Nigeria lay great emp-—

hasis on the ucvelopment of industrial enterprises, but fundamentally

recogniso that agriculture is the basis of the country®s wealth and
the root source of the {mplementation of majority of future development

plans. It is estimated that more than B0 per cent of the working male

population 1is ergaged in agriculturel work. The exports of Nigeria aro

crude petroleum, ©cOCOa, palm kernels and oil, groundnut, cotton, rubber,

timber, hides and skins, tin, coal, asphalt and columbite.

cattle, sheep and goats form a very considerable part of the
3 Northern states and the federation. Bome

 4nternal economy of the
600,000 cattlo pass spnually by marked cattle tracks and by retds 60C




An inportant social problem in fgeria is the low itercy rate
(w ) ﬁ;‘;t‘ﬁu literacy rate being 25 per cent in Lagos and parts of the
?“" ern atntco) Free and universal primary education was only recently

introwced. from October 1976, and it is financed by the Federell govern-—

}1
) ment. Gecondary schools which are provided by the various state govorn-
ments are grossly inadequate ena only thosc pcrents who are rich can
‘afford the high tuition fecs. Tt ere is thorefore an increasing gop bot-
‘ween the number of children leaving the primary schools and thoce enter-
ing the secondary schools. Most of the less educated and illiterates
live in rurel areas, where they are engaged in agricul turel work,
although there is an increasing trend for young people to migrate to the
towns in the ususlly vain hopes of a better standard of livimg.
Post-sacundary educational institutions ore baing rapidly expanded
by the Federal government. Tuition and boarding fees are free for
students in these highor institutions. The annual output of technicinns
¢ ~om Technical and Vocational Training institutes is over 5,000; out of

L these over 600 trained agricultural assistants and superintendents ore

produced each year. Over 30,000 students are enrolled in sll the

Nigerion Universities, and the governmants still award scholarships for

. university education oversecas: Facilities are being increased for
"_"f_.ci.erca, agriculture, medicine and economics in nll the univers.ties in

pountry .
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edica ramvmm sorvices are mainly hospital based in urban

ﬁv—r/q EA)

L ‘i‘f‘ f lqu omphasis on curative than preventive modice) sorvices,
i 11\. modical institutions in Nigarin oro ownod ond adwinistered by

Fodunl government (Teaching and Epecinlist Mhepitals), stete
q-

mb, local government authorities, the voluntary agencies (which

include missions), private individuals and commercial enterprises. The

provision of primary health carn delivery service to students of all cate

gories  civil servants (and their dependants) are the responsibility

of the government and it is frev of chargo. Health services to the rest

of the population vary from state to state.

| In general better health facilities and services are available
in the south then in the north of the country. Medical personnel are
generally in short supply and the fow that are available prefer to wark
1n urban centres which have basic socinl amenities; the remote agricul-
turnl nrol areas are worst affected in the provision of medical ser—
vices. In 1972, the total number of physicians in Nigeria was 2,299,
with a doctor/population ratio of about 1 in 25,550. Only 670 doctors
ware working in government hospitals. During tho samo yoar, thure were

only 107 veterinsrians workin {n the whole country (WHO, 1978). There

gre no proper health statistics in Nigerin, os registration of births

dostha is not pompulsory. It is thorefore difficult to sstimate
. y maturel incroase of tha populationt however, the
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oot <. pased on 2.5 per cent.
p .:... thé e Tor ,,,,’ itn pmmus in

i
- are = et:li.t'nkml services. There is no reliable data showing the number and
Y

"

pe of communicable diseases diagnosed in Nigeris. Very often many
epidemiological studies and hospital services are provided without labo-
.~ atory support. Except in some of the medical schools with teaching
hospitals and a few big medical centres in large cities, actiological
diagnosis of the common infections are not carried out (Alausa and Osobd,
- 41974). Thus most patients laving fever, from whatever cause, are usuall
treated with antimalarials rnd ontimicrobial agents. There is therefore
widespread use and misusa of antibiotics and other anti-microbinl chemo-
therapeutic agents in Nigeria (Alausa ot al, 1975).
i' Mediral rescarch in Nigeris often relates to patients seen in hos-
pitals: research on community health problems based on a defined popula-

ticn, ms carried out in the present study, is atill uncommon in the

country.

'\ D: GENERAL INFCRMATION ADOU1 TIE TYPES F LIVESTOCK ACTIVITIES AND THE

MARKETING OF ANIMAL 5 AND ANIM _ PTIODUCTS IN NIGERIA -

The number of cattle per population is highest in the northern
 states of Nigerin (Buchanan and Pugh, 1955). About 90 por cent of the
‘estimted 8,5 million heads )f cattle 1 Nigeria in 1974 belonged to the
.'; lanis of the Northern Stal 15 (Barwo, 1975)s The majority of these Ful
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£MQwrm in Nigerias, the demand for meat, and thererore for live-
‘stock production, increases.
Livestock management is still therefore largely unscientific in

Nigeria. Under the Fulanist indigenous system of animal husbandry, the

rowth rate and productivity of breeding animals are low due mainly to

diseases of reproductive system and other unfavourable herding vondi-

k]
: tions. The country's herd population growth rate is estimted nt about

1.5 per cent per year, while tho human population is believed to be

growing at the rate of <bout 2.5 per cent a year (Sanwo, 1975). 1In the

past, the country was dopendent to some extent on imported animals from

neighbouring countries to overcome the shortage of meat for the increac-

ing population. put when the ban on the oxportation of cattle from

Niger ond Chad Republics

tlon of "jangali" (cattle tax) by the Nigerian
of meat available in the markets. Therefore, the

was imposed in April, 1975, following the aboli~-

government, thera had been

a noticeablo shortage

Fedorol government resorted to importation of frozen beaf and chickon

from many European countries to supplement the available meat in the

country. The cost of imported moat is beyond the means of most Nigorions

(amﬂi gofola, 1976), and there is the ndded difficulty of proper storage

i o frocuent OLopREHGH e kR A rEiiredn tUIGTLn =
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and they have been found to have a

Am"bwcelloah (Emnuoso. 1965, 1973, 19744,

’T;_J lnd my, 1966; aanerjee and Bhatty, 1970; Esurucso and
Voen " ’1972) The highest prevalence of infection was found in

» B ,"ﬂ‘_.\‘

W"utu'ﬁ%" State (now divided into three new states: Oyo, Ogun
iger, Ch=d and Guinea

and Ondo

m) Cattle imported from neighbouring N

wn to be serologically positive to Br. abortus

T blice hava been sho

(Esuruoso, 1974b).

There are also very few moa t=pac: ing
al council ebattoirs that exist are

. factories in the country and

the surroundings of most of the luc
mption,

dirty and not conducive to tha slaughtor of cattle for human consu

{msls is done on o large scale in
tivals., Retail

Also, private sloughtering of an

Nigeria, particularly during ceremonies and religious fes

distribution of meat products is dono under the most deplorable sanitary

conditions in the public markets and very often no previous inspectioh

1s conducted before meat is sold to the public. These situations

obvinusly encoursge direct spread of Brucello orgenisms from infected

animals to abattoir workers, meat sellers and the consumers.

E: THE WL STEAN STATI (F NIGEAIA :
The Yestern State wos one of the twelve states created by the

: odml wilitary Government of Nigeria on 27th May, 1967. The popula=

ion of the Gtate according to the Novi nber, 1973 census is approxi-

t.nly 9.5 million, with on rea of 7.
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' ilarly in the capital city of Ibadan. Table II.1 shows the
i ed population of tha Western State(gduped according to sex and
‘type of occupation in different component provinces.

Ibadan is the capital of the Western State with & oopulation of
1.3 mi1lion (according to the 1963 census reports). It is Nigerie's
imdhg university town, and the largest indinencus African city cover-
ing over 26,000 hectares.

Thadan is 140 kilometres fiorth of Lagos by road and 193 kilometres

-

by reil; it has en agrodrome for dom:atic flights only. The fact that
- it 4s linked to all parts of the Westerm State by roads accounts for tha
|J dominant position in distributive trade.
: Agriculture, including livestock, is tha minstay of the Western
t|‘ Stata economy: the state bas no productive oil fields. Agriculture
alone employs: approximately S0 per cont of the state®s labour force

(Table IT.7), end it also accounts for about 60 per cent of the state's

gross gomestic product. The cash crops ore mainly cocoa and oil palm,

tut other products such as rubber, cotton, coffee, tobacco and grept
fruits are also exported in comnercial gquentities,

Livestock Activities in Western Stafe

Cow meat is the most readily available animal protein to the
people of the state (Table II.2). Most of the livestock and other
animal products are derived from the northarn states of the country

I1.4) ond some ore imported from noighbourdng Africen countrles.
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(Table




ed settled herds, settled Fulani herds end nomadic herds.
POA 1 > = .'I. - A i v
idigenous cattle of Southern Nigeria (including the Western State)

B
T - o o e N e e
3 B N e Y S

s o

rded down from the Northern States. The N'Dama, which are alto hump-
less and were originally imported from Guinea, Sierra Leone and Congo

(meoira) have great resistance to trypanosomiasis and therefore have
become the cattle of choice for renge management 3n Southern Niceria.
There are many large government-owned breedino centres in various parts
of Western State with N'Dama heifers and gteoers. In addition, rmony far-
mers buy . t h i s breed of catitle to add to their indigenous Keteku
cattle to start their own herds, and thus the development of becf herds
has become popular emong farmery ord co-operative societies in the
Western State. However, most of the N'Dama breeding centres were found
- during investigations by Esuruono to be heavily infected with brucel-
losis and there iz evidence that the disease was transferred to new
centres where.or the animals were sent especially to small-scale farmers
(Esuruosc, 197da, 1974b). Therefore it is probable that spart from
being an occupatiopal hazard to farmers, veterinarians, cattle-herders
end meat sellers, brucellosis muy in certain circumstances infect a
1imited number of people in whom it is not likely to be suspected. An
investigation into the human public health aspect of brucellosis shculd
therefore be considered as useful and timoly.
| .~ Medical Services in Western Stato

| The medical services provided by the state govarnment are grossly

{nadequate and unevenly distributed: in addition the few medical
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qovernmen L.;:I,,,g _,ﬁm- ~are usually
Wl =

overworked. The preventive aspect of medical 0""""‘]‘ alth services is
carriad out by f""‘ '“-’”1 . pers el assigned by the state government

to 4'3":*5*\'“%,;;,. € comcﬂ areas. Complementary specinlist medical

‘ J-"‘ b‘ «".\ W P X

:f“‘“""" 'J”’Fpmvided ty the two Federal government-owned teaching hos-

RO Wy | -}‘L"’“ ey

.rl, p’?ﬂ the state.

" The University College Hospital, Ibadan is the first medical teach-
ing institution in Nigeria and it is financed by the Federsl government.
.. It:la situated on the north end of Ibadan city. Tt is a S50-bed modern
teaching hospital, providing general end enecinlist medical treatment to
- many Nigerians. The yearly adm'ssion= runge between 8,500 and 10,0C0.
iy Over B0 per cent of the patienty that attend the hospital are fiom
Ibadan and Oyo Provinces of Westocrn Nigeria. Howover, patients are
referred from other parts of tho country, and sometimes from neighbour-
ing West African countries, to the hospital. The medical staff of the
hospital are enccureged and provided with facilities to carry out clini-
cal and epidemiolngical researches into various common diseases encoun-
tered in iHgeria. Apart from this hospital, there is no other medical

institution in Western State where laboratory dingnosis of human bwcel-.

losis is carried out.

F: AREAS COVERED BY THE STUDY

The presont study was carried out in the Oyo and Ibadan provinces

of Western State of Nigeria: these two provinces now constitute the Oyo

State of Nigeria with the capital in Ibadan, following the establisoment

" of the nineteen-state structure in January, 1976 (Fig. 11.4),
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inces were bared on

geographical, epider ' Lo u'giuﬁ and clinical considerstions:

-RAd .. '~" 90. *P cent) out or the total 4,491 livestock
fai'i'ai's i.n Vles'ui-ﬁ State are found in these two provinces,

P:Wm‘ three quarters of government—owned cattle breedging

centres are in these two provinces.

(b) Majority of the cattle herded down froo Lie north pass
through these two provinces before boirg distributed fo
other parts of Western State.

(c) The two provinces conistitute s nomogeneous group with very

close cultural and hizcorical background. The popula.ion,

according to the 1963 census reports, was 4.2 million or

approximately {0 per cent of tha whole Western State.

LB

(d) Majority ot the patients seen at the University College
Hospital, Ibadan, coma from the two provinces (Shoge:
> perronal communication).
’ (e) Tha centrel unit for the study is based at tha Department
of Medical Microbiology, University College Hospital,
Ibadan. This unit is responsible for planning and co-
ordinating theo various aspects of the study, collectig
specimens from the finlds, carrying out the labaoratory
testa, anelysing the data which will be used to ascertain
the results of the study and avaluating the progress of
the research programme.
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Plg II.1: Map of Africa - showing the Geographical Boundarles
of Nigeria, . o
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- e ol

-
”".‘
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Fi g,gg,z ﬂap of Nigeria: lz-slnte structure,
showlng the Western State,
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Plg,II,S Map of Nigeria: l§-smtn stiucture,
showina the Oyo State,

Fig.l1.4: Map of Oyo St;:to of Nigeria: showing the Provinces,
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CMPLOYED PSRSONE IN THE UTSTIRN STLTE RPY M2O0R NCCURATTON, SEX AND PROVINCE, 1862
PROVINCE
(NSRBI A T IO N SEX TOTAL

. 16ADAN OYO  ABEOKUTA 1JEBU oKD
umwnou»o:nw. Technical Male 37,236 . 16,972 10,718 7,601 26,006 98,533
..... unn Related Workers Female 9,111 4,175 2,566 2,611 7,954 26,417
,\45, :»onnanwco. Executive Male 4,782 2,741 827 632 1,718 0,700
- pv,n :i:oo-n»-p Workeors fenale 685 392 B8 108 108 1,382

- .

s p nale 33,064 11,670 5,483 5,648 13,088 =~ 68,954
- Clerical Workers Fenale 4,693 17399 468 872 1,506 e,odk
» Male 120,775 53,854 21,208 14,156 44,224 254,247
; Female 416,632 218,073 146,016 79,437 176,882 1,037,048
i . . . 2
Male Ap1,358 307,424 157,767 6G,583 408,283 1,424,415
Female 19,154 9,202 11,695 11,655 53,202 104,9G8
u:a Related  fale 210 410 193 50 443 1,306
[ezalz 1€ 14 < 3 S 2
Male 46,565 14,492 11,336 6,191 17,526 96,19
Femals 687 156 119 102 349 1,453
tion — Process Male 207,011 87,170 45,236 37,245 121,345 498,007
y & - Female 30,763 34,600 10,879 6,907 102,103 185,252
Male 34,817 14,006 7,287 5,575 18,141 79,826
female 19,053 10,985 2,514 1,828 12,506 46,886
~ male 7,976 4,429 1,057 1,207 2,416 17,085
Femala 164,393 118,225 167 47,281 75,153 05,213

| 973,814 513,168 261,112 47,888 653,19

665,186 397,251 174,509 150,804 420,769

w-w\)o.\ \ﬁl s B

T ——_———TT T S e




LR | '.. “‘l' ’EA‘,"L"& r

TAL [!l { 'm!n

——

N
[ ”Ht‘! H".‘n Y AND PROVINC '
PRV TSN © F TOTAL
OYO  ABEOKUTA  TUEDU INDD

201,559 142,705 65,784 383,991 1,330,567
3,450 159 65 220 4,491
20,583 12,093 9,646 4,943 8,690 63,955
TTLE HANDS 214 179 7 19 a7 s70
KR FARS WRKCAS® 7,692 9,232 12,795 5,601 37,128 72,448
493,514 306,553 165,456 76,412 430,116 1,472,051

Fgr PTHLGL INCLUDE FARM EQUIPHENT OPERATORS, GARDUNECRS AND DINLK FARM

g~ 1963 CANGUS REPONT Vol 11,

WOUKLRS NOT SEPARATILY LISTED ABDVL,
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TARILE T11.3

NUMBERS OF ) IVESTOCK SLAUGHTERED IN THE WESTERN STATE 0F NIGERIA 1364 — 1973

Y £ “ R

1964 1865 18566 1967 1968 1969 1970 137 1972 1973

R RN SRR SRRy " RRRUNSRRRRRREG»RT>?YN Y

112,469 B5,028 69,132 116,854 101,489 134,577 135,356 128,287 135,797

9,122 5,454 7,046 17,742 10,068 12,060 16,272 17,424 20,772

4,323 3,911 3,850 4,059 2,059 3,573 4,517 4,524 6,799

AFRICA DIGITAL HEALTH REPOSITORY PROJECT

)
._,um...u“ p ....u,w.oa.. Ministry of Agriculture and Nesturel Rumources, Ibadan. A

P S g N

-



152,640

@208

89,695

- 3

th STATL 120! |

; GCOATS
AALL ROAD
5,010 0,954 D26 2,1
11,554 27,574 5,834 19,493
3,824 19,037 3,913 3,633
21,803 31,625 38,961 &0 ,5M
2,90 17,201 23,382 332,17
2,304 30,400 2,905 733,328

—d —

Ra- ®lr stenivie rumdes

Seoaries, fhedwm,

‘oM 1

b

NUNTHE N STATLY
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'iﬁrycalloah is one of the most widespread and economically the most

rovaging of more than 100 zoonoses which are recognized. It is primr@

., sl

nfectious disease of domestic nnimals, particularly herbivores and swine,

"ii:‘p‘t;gn, the main sources of human infection under special circumstances.
p

~ Brucellosis has been present in hoofed animals since ancient times,
) Tha fossilized remains of animels in certain reglons show bone changes

5
- copsistent with those observed in brucellosis. The European bison, the

. Persian hillgoat, and the Maltese yjoat have been suffering from brucellosis
4 fgm a long time (Van der Hoeden, 1964). The first clinical repcrt on the
@sgse in man is ascribed to Hippocrates, as early as the 5th century A.D.
J&um. disenscs resembling brucellosis were freguently reported in the
.,;k@ad_iterranmn area, their designation being usually based on their analogy

,-.,tn other well-known maladies, according to the most characteristic symptoms

" or the locality in which they prevailed. Historicol names, some still

"Qg:_asi.omlly used, include
[l pseudotyphus
intermittent typhoid fever

fetris typho-melarine

fievre sudornle
undulent fever or intermittent fever or goat fever
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‘melitococcia
‘Moditerrencan (gastric remittent) fever
Gignltw ck fever

L .

Cyprus fever
Malta fever
-l MNeapolitan fever

~ Brucellosis reached Spain in the 15th century end was brought Ly the
8.3
paniards to America. Malta acquired importance < a focus for the spread

;:t'j_mconosis during the Crimean war, when the disease was differertiatod

“_'g‘@'p.ecial one, distinct from other f‘a}rno ailments in the area.
s

The history of Lhe discovery of epidemiology of brucellosis and

_—

. ,nqumt discovery of the causative sgent is fascinating and instructive.

1884, David Bruce, a mevical officer, was sent to Valetta, Malta, where

“a large contingent oi the EBritish army and novy was stationed, ODuring his
_.;tuy in Malta be treasad 400 patients with Malta fever. He gave a detailed
g:.cmm of gy M:j‘pnd signs in 37 petients snd ruled cut typhoid
'fm 2~ & cuuse cf Malta fever. Ir 1886, two years after his arrival at
revel base, he ciscovered the actiologic agent of Malta fever when he
. working in Sims Woodhead laborsiory, with the assistance of his wife.
"fwt’ the cousative organism from the spleen of four soldiers who wad
of the disesse in Malta. He regarded the microcrganism ans o ccocus

e pasmed it Micrococcus melitensis (after Malita - a Foman name for the '
sland of Malta). Bruce successfully trensmitted the disease to morkeys

gontrectod o somewhat Sinddnn A inensn.aug e recovered the organiss in



SONES e splaan

a mecical officer stationed a Qlal. "vzipubl."'." ed a classical manograph
i {
t Malta fever which he baptisec

“unduldat fever.

2:"( ff-w  Bang, a Danish veterinarian, isolated a grom-negetivc
: , IS re 1’&”6’21‘“111003‘ exudate between the uterine well and tin foetal
membrat ranes. 6? an aborting cow and he named the orgenism Bacillls abortus

,l..
3 1897) Injection of Lhese organisms (Bacillus abertus or Bacterium

: f%'infectios'i) into pregnant cows resulted in sbortion.

It wes, however, not until 1918 that the close morghologicel, culturel
“and antigenic resemblance of the "micrococcus! of Bruce and the "bacterium!

L I EE
‘of Bang was demonstrated by Alice Evuns (1918), an American bacterivlogist.

"
"Since 1920, both microorganisms have been designated by the generic neme

Bamcel]a (Meyer and Shaw, 1920).

A strain which Traum had isclated from stomach and kidneys of a pre-

-

qgh.:re pig from a farm in Indiana, U.5.A., where some were aborting, showed

‘differences from Gr. melitensis and Br. abortus, This strain was nemed

" @. suis and it was the third species of Brucella discovered (Traum, 19)4).

-

:l'tafnan {4354) cultivated frcm pigs in Denmas, brucellae which in some
" respects differec from the American strain of porcine origin. Afterwerds,
" the Danish variety wes slsc found in hares. GSome organisms have been ton—

e~

‘tatively classified ss members of the genus Brucella: Br. ovis has becn

dsolatec in Australia by Buddle and Boyes (1953), and later in New Zealand
il

and California, from sheep with genital lesions especially causing rom
sidigymitis. Br. nectomae has been isolated from the desert woocd ret,

v A Catemcd 4

————— e —

m in Utah, AFRICA DIGITAL HEALTH REPOSITORY PROJECT | | 110 1 i 1) (1957). bul apbars
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o (Rangifer tarandi) . fussta (pavgdov, 1961) an'“
strains have bee .mm '»-é&"m‘a and from the Caribou (Mnnif’ar'

AN

arctic 'Lz)} in L“W""! ‘and Alaska. Br. canls has been identified as a causo

of Au.”.L“_;);-“io,,A né}l dogs, particularly beagles (Carmichael and Kenny, 1966).

A - |
The existi »k"“ﬁ ce of these other types of Brucellese, spart from the three

class ’Jl species, may suggest the possibility of other raservoirs of

5
4 feo"?ions in nature.

P

= The relationship of the disease in animals to ruman infection was not

i-:.'-,,"undmhood until comparatively recently. Full light was thrown on the

~~~~~

1 widuliology of the disease by the research of the British Royal Commission

] ~ on Mediterranean Fever under Sir David Grucae's direction. A Maltese phy-

- lician. Themistocles Zammit (19051, a member of the British Mediterranean

-----

"Fwar Commission, found accidentally that Maltese goats, used for scientific

,.-._nxperimts had positive agglutination titres to the Micrococcus melilensis.

3',i§ibsequmt1y, this cigenism was cultured from blood and milk of goats.

: }fhit therefove concluded that man acquired Malta fever from drinking
ﬂ,fgctgd goai's milk and first used the agglutination test to detect ani-
" mals discharging Brucella in milk. Zammit's observation was outstanding

i 2’:‘!’ one of the moat significant in the epidemiology of bmcallosis.' In

"‘fib. following the researches n de by Zam .t, troops stationed in Malta

re forbidden to drink unbolled goats' mii <, and immediately there was

R s
N . St

“ sble drop in the cases and deaths from undulant fever among the military

M i

silation in contrast to the still frequer b incidence amongst the civilian
BECS

wlation, which was nol subjec ted to the irohibitive law (Eyre, 1908).
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be of no importance to man. E ‘Q m 1W'hul 599‘[ iaolated,
"rom rander @,»,*; er taranat) § in Aussia (Davgdov, 1961) and sinilar
.m.m:;v en . laﬁ"d"‘rxm Eskimos and from the Caribou (Rangifer

arct *'” i *Gamda and Alaaka Br. canis has been identified as a cause
ﬁ'r _:ni«ﬁﬁ.ddﬁtr particularly beagles (Carmichael and Kennv, 1568).
Th ﬂmkﬁ'tmcoof thesa other types of Brucellec, apart from tha three
w’l%il:alspociu, may suggest the posasibility of other reservoirs cf
1 ﬁnfoctions in nature.
""fhd"}!"alétidnship of the disease in animals to human infection wa:s not
'..@'o'li understood until comparatively recently. Full light was throwr on the
;fe;piduuology of the disease by the research of the British Royal Cormmission
‘on Mediterranean Fever under Sir David Bruce's direction. A Maltesc phy-
:.;;.-Qioian. Themistocles Zammit (1906}, a member of the British Mediterranean
| 'Fevar Commission, found accicentally that Maltese goats, used for scientifis

s
i'| J ‘experiments had positiva sgglutination titres to the Micrococcus melitensis.

Subsequently, this organism was cultured from blood and milk of goats.
Zammit therefora concluded that man acquired Malta fever from drinking

] . iﬁfactod geat's milk and first used the agglutination test to detect ani-
" mals discherging Brucella in milk. Zammit's observation was outstanding
and on® of the most significant in the epidemiology of brucellosis. 1In

m , following the researches made by Zemmit, troops stationed in lalte

R

“x

;m forbidden to drink unbogled goats'! milk, immediately there was
sble drop in the cases and deaths of und@vt fever among the military
tion in contrast to the still frequent incidence amongst the sivilian
population, which was not subjected to tha prohibitive law (Eyre, 1308).
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(1921), who observed in Rhodesia severe cases of a disease which resembled
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Malta fever in persons working on farms on which cattle suffered from con-
RN R T

tagious abortion. Brucellas were isolated from one of theso patients, a

......

men employed es o butcher. It was soon evident that sources of infection

A
&

~ Y ' e
ge v»-t,!"anmﬂk and dairy products were responsible for humin infection.

N

Hgmﬁicontly. detailed accounts of the nature of brucellosis hsve been

| given by Spink (1956) and Dalrymple-Champneys (1960).

i
8: BACTERIOLO
A'dtiolm: Throe closely related species of the genus Brucellu are recog-

nized as causing brucellosis in man:
(i) Br. melitensis (Bruce 1887}, with goat and shee> as natural
| hosts. It is the type spzcies of the genus, Brucella;
(41) Br. abortus (Bang 1897), with cow and, in 5 to 15 per cent of

cases, the horse as natural hosts. In cattle, the brucellae

1 are restricted primarily to the pregnant uterus, and sccondarily
4

: to the uddoer ducts;
I’ (ii1) Br. suis (Treum, 1914), with the pig as natural host in the

Jnited States, hares have also been found to be infected

naturally with the Danish strain of this organism (witt, 1941).

Torminology, Classification and Spocialization
The changing and confusing nomenclature of the first two species of

Brucalla discovered was noted by Hiull (1963):

Brucalla abortus

Aacillus abortus (Bang, 1897)

Coryebacterium abortus (Preisz, 1903)

Ascterium abortus (Society of American Bacterdologiscs, 1918)
pkaligenes sbortus (Castellani and Chalmars, 1919

firucells abortus (Meysr and Ghaw, 1920)
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licrococcus mellitensis -ﬂ y 'jﬂﬂ?)
ac .J!m_l_‘r‘—:.r‘ Jurdan, 1912)

.“"T““‘H + =AY

| (Socisty of American Bacteriologists, 1918)
caligenes melﬂ:amiq (Castellani and Chalmars, 1919)
alla melitensis, Meyer and Shaw, 1920)
:- ] j'hodi’fﬂwluu encountered by the bacteriologist in studying
;_il"ci"jﬁ&v-' been concerned with isolation, varying morpholnay, diffe-
rentiation, and classification of strains isolated from huwan and animal
‘sources. The changing morphology of the brucella, howovsp, is better
understood as a result of extensive studies of bacterial dissociction.
Variation among bacteria is now expected when formerly it was only sus—
pected. Differentiation of the various species of the genus Brucella
(Table IIX.1) is based upon rather cubtla laboratory methods which wera,
for the greater part, first descr!oed by Huddleson in 1928 (Huddieson,
1943). Outstanding work on colonial dissociation of brucella was carried
out by Henry in 1933 who observed several factors which brought it atout,

On artificial mediz, Brucella tends to a rapld dissociation from "smooth”

to 'Yough® growth, with intermedinte colonial types. A change from smooth
(*s*) to rough (MA") veriation 45 slso associated with a change in
abilits ta sgglutinate. This interferes with the serological differen-

tistlon of such strains. Br. ovis is only known in the "R" state and

cannot, thereforo, be satisfactorily classified on the basis of lts nnti-
. : genic structure.

‘ The conventional methods for species differentiation in tha genus
Brucella have been based on the following proparties (Joint FAO/MHD, 19G4a)
(a) the need for ndded carbon-dioxide for growth, especially on

primary isolation;

(b) th. mut ERICA WTA%QEH REPOSITORY PROJECT
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It hes long been recognized thet the ¢ifferences tesed on these

Qﬁmuummmwmmmm“
i ere controlled end standerdized end cultures in the ssooti: 7= seooth-
| {intermedists phaoe sre used, the majarity of streins u wost parts of
1 the sorld can bo identifisd as belonging to one cr wbwer of the three
classical species as shown in Teble III.2.

§ince 1967, resserch hes progressec ~n speciation end two methods
mmmmmupuummwmumma
the three fairly wall-defined sgerinu. These methods are the axddative
wummmmdmmmamm-Mm
recomsended by the Joint FAD/sHO0 Expt. Comm. on Brucellosis (1971) es
the principel besir for speciation.

The reter of "ygen uptake of a large rusber of brucella cultures
mmmmuwmmummmmmm
mined. Ltuddes with cultures which by conventional typing methods ere
typisal Pr. pbortus, Br. suils or Br. melitanals heve shown that a charwo-
Lwristic metabolic patterm cen be essociated with each species.

Btable brucolls phoge wes first isolated in the USER end has been
found to be lytic for ssooth Pr. gbortus, but generally not for ssooth
l.y_uorz.m. The use of oxidative metabolic and phege
susceptibility tests on the same cultures hes shown so far that only

those cultures with the metabolic pettern of Br. gbortus, irrespective
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of their properties by conventional tests, are suscapeiblo\%@* yrf? y
.uh‘jﬂ‘ o - -3

‘ @tﬁ%tmtiomlmmaaformmbmugy 4n 1962, the

subc: o Mvon Taxonomy of Brucella reported on the definition und

B n & 1 MRS

b’i&nofihe genus, Brucella, as follows:

w o J ana
1 4

l!lﬂ:ln:l inition of the Cenus:

'f-"‘(bdoobaculi or short rods, 0.5.- 0,7 by 0.6 = 1.5 [!; arranged
‘singly, more rarely in short chains. No capsules. Non-motile. Do not
form endospores. Gram-negative. Do not show Lipolar staining. Chemo-
‘organotrophs; metabolism respiratory.

The following vitaming are required for growth: Thiamine, niacin,
and biotin; calcium pantothenate ofien stimulates growth) haemin (X fac—
tor) and coenzyne 1 (V factor) ore not required.

Catalase-positive; oxigase-ususlly positive, but Br. neotomq and
Br. ovis are oxidase-ncgative. Urea hydrolysed to e variable extent.
Nitrates reduced tn nitrites (except for Br. ovis). Citrate not uti-
1ized; indole not produced; methyl red test and Voges-Proskaguer reaction
negative. Litmus milk - no change. Strict aerobes; some require 5-10%

of added 002 for growth, especinlly on initial isolation.

e

Temperature range 20 - GOOC. optimum :ﬂog optimal pH 6.6 - 7.4,
Mammallan parasites and pathogens; facultatively intracellular yith a
relatively wide host-range.

The guanine-plus-cytosine content of the DNA ranges from (5 - 58
~ moles per cont (buoyant denaity); members of the genus comprise a closely
_knit and sharply demarcated genctic group ns defined by DNA hybydidization
~ studies,”
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_molitensis "2 erobic. Produces no H,8, or ot moro than
a “"-'v “T QL mm M".‘«{' Um‘ ﬂl-l-y grows 1" tho pmml Qf basic fuch-
sin ﬁ* ‘thionin. Usually M antigen predominant. Usually pathogenic for

_' ot I RN

‘goats and sheep and can also affect other species including cattle and
men.
- ‘FﬁOlWHD Reference neotype strain - Br. melitensis strain ‘6M
Three biotypes are recognized' (Table I1I.1)
2. Brucella abortus "Usually requires added CO, (5%) for growth,
especially on primary isolation. Usually produces moderate amount of
qzs but may be negative. Usually grows in presence of basic fuchsip
but inhibited by thionin. Usuaily has A antigen pradominant. (ultures
in the smooth or smooth—-intermouiate phase are lysed by brucella phege
Tb at routine test dilution (BTD). Usually pathogenic for cattle caus—
ing abortion, can also affect other species including man.
FAO/WHO Reference neotype strain - Br. abortus 544,
Nine biotypes are recognized" (Table III.1).
3. Bruceila suls "Produces large amount of l«bs or none at all.
Grows in the presence of thionin but usually inhibited by basic fuchsin.
Usuaily has A antigen predominant. Not lysed by brucella phage Tb at
ATD. Usually pathogenic for pigs, but can also affect hares and other
species including man.
FAO/WHO Reference neotype strain - Br. suis 1330.

i Four biotypes are recognized.” (Tabla III.1).

Jyping of Brucella

8 In the majority of cases, the phoge and conventional tesis are
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Rl Wiras encountered in diagnosis and s

p‘ﬁ_af

'I- *Q,_f\&,_u L..nﬁ _‘H,A;J tion “lL _}‘&r FirnBiOtypﬂ hu?:'eon invuluable

AN

oy
ﬁﬂig‘_;;,_r_'“ jr " h%ﬂm ‘@s it is poaaible to identify strains that
:fG;f‘."" T . b diffdfohﬁdhtba with phage and oxidative tests. Mary labo-

(Ml
i

,_,‘m_;‘_m_ .find :l.t uaeful to employ additonal simple testa in order to

u':lzo other strains endemic in their geographical ursa. Whother

I-—r‘

!‘minb:‘if._diﬂ’mhcee Justify the establishment of a new hiolype or species
will depend on how widespread and how epidemiologicslly significant it
is.

FAD/WHD recommended methods for identifying brucella species which
have been summarized by Alton and Jonas {1974b, 1975). The reference
strains of the three speclies shoild always be examined at the sume time
as the unknown strains. Reference strains for the species and their
biotypes are available from tie FAD/WHD Brucellosis Centre, Ministry of
Agriculture, Fisherics and Food, Central Veterinary Laboratory,
Weybridge, England.

Resistance

Bruccllae are killed by heating at 60°C for 10 minutes (pasteuri-
zation) and by exposure to one per cent phenol for 15 mlnutes. However,
in rature, Brucellae are rather resistant to various envirommental con-
ditions and can survive for long periods. In direct sunlight tley sre
often killed in a few hours, bul in damp shade they may persist for
months. In milk they survive for several days, or till the mill: turns

E ‘sour, when they ore killed by acidity. In fresh cheeae made from goats
I?ﬁ'r sheep's milk they flourish enormously, and such cheeses have hHeen fro-

_quent sources of infection (Gelbraith et nl, 1969). Hard fermented
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\“1‘”) from pasteurised milk is always safe. Butter is usually rrgarded
‘as sa 0.. “ thp souring of the milk kills the brucellae (Smith, 1934
T‘h‘ : =!‘. 1935). But, in one investigation, brucellae were isclated

2 },@ttw kept for 142 days at a6°F and from cheese a’*ar two months
(King, 1957).

In tap water, brucellae may remain alive for 57 days at 8''c and
for 10 days at 25°C (Horning, 1935). In human urine they remain alive
for at least one week and in animal facces the organisms have survived
in the open for 100 days, at B°C for over a year (Horning, 1935 King,
1957). From the walls and floors of cowsheds the organisms havo been

N isolated for as long as four months, and from the dung-contaminated
ground outside for fivo weexs (Beattie and Rice, 1934).

A very large number of observations have been made on the survival
of brucellaas pulside their host. Figures vary under different environ-
mental cornditions, but it is clear that once an environment is conto-
minated, it may remain so for a very long time, a fact of great impor-
tanco in the epidemiology of brucellosis.

ISOLATION AND PRESERVATION OF BRUCELLA

CULTIVATION,
The only absolute proof of a Brucella infection is the isilation

of Brucella organisms from the diseased person or animal. Good teclr—

i 3 in the collection and preparation of specimens, tha inoculation

| '- m, and the injection of laboratory animals are a prerequisite for
>

4he successful isolation of brucella. All operations should be donn

sseptic condition. 1solation of Brucella organisma, howsver, is

— P —————
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14 ‘f‘f‘f nﬁr 1252)..{ .ﬁﬂr. cu:hi and Br.

ore reac i.bk/ ’*' Vatad utﬁiniar. abortua, mmy strains
sphere ,of l’rom 10 - 20 per cent 002
@ fe ,,,w to broth methodeof isolating brucellas. The use of solid media
‘Bft!\g_utabliahmt of non—smooth mutants and facilitsle recognition
t!fﬂ'-?f‘-f&@ktibn of growing colonies. Liguid media are widaly used for
primary isolation from blood and other body fluids; it is essential to
make subcultures from liquid onto solid media early, in order to detect
growth and to limit dissociation of the orgenisms which occurs with con—
tinued growth in liquid media. Although most recoveries are made within
7 to 14 days, the inoculated meciz siould not be discarded as ncgative
" until at least 35 days. With foods or other heavily contaminated mate
erial, guinea-pig inocula®ion may be necessary.

Specimens should be cultured on basal (non-selective) enriched
media (by the addition of 5 per cent serum), as well as on selective
media. Inasruch as the species of Brucella to be isolated cannot be
predicted, duplicate plates should also be made and incubated both under
atmospheric conditions and in the presence of added 002 (10%). Better
yasults are obtained when severnl suitable media are employed.

Basal Media

The choice of basal medium frequently depends on the considerc—

tions of cost end availpbility. The following basal media are yecon—
_mended s having been found satisfactory (Alton and Jones, 1967, 1976):
3 (a) Berum-dextross agar

(b) Berum-potato-infusion agar
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h Tyoticase soy broth
.&c Tryptose broth
(&) Brucella troth (Albisi)
| " For the isolation of brucella from blond o~ other bogy flolds,
m (W) recossanda the combined .sa of agar and broth in ssall
‘bottlsor flass
mﬂ tive Media

The selective agents cunalat of various antibiotics with or with-

out dyss (ethyl violet). They ullow growth of Brucella while suppres—
L sing groeth of contednants. The antibiotics commonly used are bacit-
recin, polymyxir o, and cycloheximide. Amphotericin may replace cyclo-
heximide or b0 wiad in ecdition to it. The addition of ethyl violet
dy® alds 11 Juopressing contaminants but inhibits growth of dye—sen-
sitl = yrucella biotypes, notably Br. abortus biotype 2. The choice of

seler tive media to be used »ill depend, therefore, upon the natimre end

&

purgcse of the sorv.
Joentification of SBrucalla mey be made tentatively on the spore-
of the swooth type of colony which is usuelly small, conves, soist,
.M. It fms a greyloh-blue sppemrence, 18 not stich: ww doms
l abery Firmly to e sedius, The oolony usually becomes oiible on
airy sey et gredalle SRR Jarner A 1] e sevenih gy o e
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ation 1: vz"‘” . upon agglutination of the suspected organism by
{‘.*ﬁ”‘”ﬁﬁ"l. dﬁm-l,,’antium This is true only for "S§" culture.
ﬁ::"*‘“ “‘rwlm agglutinate poorly or not all, while rough cul-
i, ""““lutjmte spontaneously .

n’"“ ‘Dissociation of cultures occurs easily (Henry, 1923). Chamges in

.11'

‘ 661"on$.a1 morphology go together with changes in infectivity and anti-
~ genicity. Smooth cultures are pathogenic, highly infective and antigenic;
:  rough ("A") cultures are not. The different colonies can be identified
;j s_y as to their dissociation by way of morpnology. Examination of colonles
under obliguely-transmitted ligtt affords a dependable method for dis—
tinguishing smooth from non-smooth cultures (Henry, 1933): smooth cul-
cures are glistening, while ‘ha rough ones have a dry, grenular appea-
rance; mucoid colonies contain some slimy materinl, and intermediate
forms are difficult to classify. Differentiation with the usa of tha
acriflavine test of Braun and Benestell (1947) and by the 2, 3, 5,
triphenyl tatrazolium chloride test of Huddleson and Baltzer (1950) ls
gasier than by morphology: smooth cultures, when suspended in a drop of
acriilavine remain in suspension, rough forms will agglutinate, mucoid
forms will form threads.

To prevent dissociation of colonies the period of incubation and
the number of transfers to subcul tures should be kept short and low res—
‘pectively. When not needed, cultures should not be kept at room tem-
sture but refrigerated st a°c. Reference and vaccine straint and

sines, which consist of living cells, must be preserved by dryim
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i '.’ “eradication campaigns against brucellosis have led to
lmc volumes of Brucella cells, both for vacoinn aroduc—

mands |
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| '; ”’\ ‘and for dingnostic antigens for use in on increasin; srray of sero-
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| The two main methods in use are culture on & wolid medium 4in Roux

flasks (Alton and Jones, 1967; Alton st al, 1275) and culture i1 a liguid

 medium with or without the use of dialysis membranes (Hulse and
Carnagnan, 1970; Sterne, 1958).

Nowadays, the following vaccines are in use for veterinary medi-

cine: Br. abortus strain 129, Br. melitensis strain Rev. 1, and killed

Br. selitensis strain H 38 in adjuvant (Alton and Jones, 1967; Alton et
al, 1975).
Guinea Pig Incciiation

The i‘roculation of guinea pigs is a valuahle mathod for the {nole-
tion cf Srucella from potentially contaminated specimens (such as milk,
urine and genital discharges), although direct cultural technigues ure
superior for uncontaminated materisl. Inoculations are made subouto-
neously end two guinea pigs are used per sample. One guinea pig is
| 'unu ttroe wooks and the second alx to eight weeks after inoculation.
4 1s collected for the serum agglutination test, macroscopic le—

are recorded, snd the spleen and other tissues are oul tured.

for brucellar alleryy can also be macde before autopay.
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] h rueelionis s an seally acgulred laboratory infection, areest
— slesys be teken In bandling Qrosi'y cultures, sspecially in
soloses. Precsctions shor ld ale, 2 00 taken ahen lnoculat lrng, her-
g, bettling and fremse-dr lno ‘wusellas. Periodic serclorical el
B chachs should be made on Jecommel involved in brucells sork o

thoee infected aa ooy oo posaible.
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- A: ANTIGENIC STRUCTURE OF BRUCELLA ORGANISMS

" The antigenic structure of the Brucellia organisms is complex.

: &
i A
Major antigenic changes occur when bruceilae undergo the smooth-rough

s
ey WA
-

: riation These changes eppear to be due to loss of the specific &
’ antigan, and may be accompanied by colonial alterations and red.ction

" in virulence for laboratory wnimals.

8 The use of the guontitative agglutinin—absorption test with mono-

-~

_spo_ci'f'ic agglutinating sera allows dif ferentiation between the smooth

. phase antigens cf Br. melitensis (M antigen) on the one hand and of Br.

/ abortus and Sr. suis (A antigen) on the other (Wilson and Miles, 1932).
In Br. sbortus and Br. suis, A antigenic determinant is in excess (A/m
= 20/1), while M antigenic determinant is present in excess in lir.

 melitensis (M/a = 20/1). Barbar st al. (1961) extracted the M nntigen

‘with 9% phenol and {dentified it as a polysaccharide containing o

- l,!i.-t""g.‘m“' substance,

The Brucella organisms have common surface insoluble agglutineting

antigenic components with vibrio, Pasteurglla, Yersinia and Salinonel la

organisms. Positive arassengiinkinabions.are described following infec-

Iy T T/ e




( ‘ainbery tlﬁ LJ ' f}ﬁ‘l)- On tha other hand,
: ""]" in antigens are distinctive for the genue,
Srou Mdoh with other genera, such as Pastiurella,
1 md Vibrio.
waight has been ohitained in the relation of watigrnic
d the pmblh of host preference and pachopenicity. We

,"";(q-mim host preference exista: Br. suovtus prefers cattle,

f_i:‘-‘;- tensis sheep and goat, [r. suis pigs, but we fail to understand
the tion between this preference and the antigenic structurn of the
gan: + Br. sbortus has a high demrea of infectivity, but low level
mmmuy in man, wheress 4r. melitensis often causes acute

" {ncepacitsting human infectica (Christie, 1974).

B: Al ANTI-BAUCELLA TMVUNOGLOBUL INS

Consideratis advances have been made in the study of immunoglobu-
1ins (Ig's), dscluding their nature, structure, formation, and factors

affecting Luir production and persistence. world Health Organization
o L= on Uw Nomenclature of Human Immuunoglobulins have led to an

8g.—0d method of dufinition end nomenclature ('*O. 1964w, | X5,

In goneral tmigh molecular soight antibodies, sedimenting cloae to 195
»

» Y= Jltracentrifuge and sonaitive to tremtment by Pemoroadtoethaol,

s logous o hueen bruoella sgolutinin Ig¥. Antibodies At | e

close 0 780 s e ultravemtrifuge and not ustally sermitive

m, mr “"U‘M !0 'lm hn“ 0“n mh" "‘" b"

‘l/o :
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WT’:“T”’“ 2 entigen stimilates husorel and

m..‘;.. - Wwﬁ:mhct Only a limited number of entigens
stinilate m production, others might produce hypersensitivity
- or rela i—'dty (Rasooly, et al, 1965). The immunological res-
‘,‘{i' '.‘nf the !Ilt has been studied slong two generel lines. r.rst, the
"l-::l ;m after vaccination and infection with bruceilas have
tlltudi-linm (ﬂ.ddin et al, 1965) end in animale (Knyozeva et sl,

m‘) Second, tho nature of the charactaristic giwwulomatous reaction,
«hu—lmwmwm. e~ the basic role of mecro-
phages or mononuclear cells have been jZ=n'irisd (kyazeva et al, 1974;
Broude, 1951).
"‘.' Immunoglubulin Response in Boucrilosis

Following intrecutanr—w introduction of living orgenisms into

humen subjects, the most commonly recognised immune response is the
-mmofmmmmunm-atmmormrmcw. The
wuu‘m'bmmomdmdmwnthngmwal
wmnuumosdmmazmzam. The total concentrution of
agglutinins represents a mixture of at loast two components: 195 (IgM)
sppearing first ond 76 (Ig6) being detected later (Reddin et al, 1965),
but with 1958 alweys in predominant amount. The 198 macroglobulins deve-
minmwannhmnu'antiamicstimlmﬂmthe 78 micro-
,m.un. (Christie, 1974). Extensive studies in humen patients with
dthu' acute or chronic illness have indicated thet ofter recovery only

’{i {mmunoglobulin is usunlly demonstruted end that the presence of 76
-
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sctive disesse (Reddin et sl, 1965; Kerr
90 *b-mmlymmznm

ok “ﬂp dn instances where bacteriological data

ere lack] u‘mmamumm(mcma.u.) Fur-

‘m“mmmm.mmmm
%g'mur.cuwumum These immunalogicel reections
'Lﬁnnnumm.mu-mumor.cuwwmwu.
lemmw.pwymuym(mgg_.
‘ Similar findings are reported in wetobnry medicine. Morgen
-f(ﬁ) established that sntibody responce to elther infection or veo-
cination (Br. sbortus strein 19) conzists of en initisl Igit procduction
followed by IgG. Veccination of cattle produces 196 entibodies as early
uhfmmdwammﬂmmﬁntathmy;%mﬂboﬂu
mmwmmnmawummmamw. The IgG
mawcmmmmmmmmwmunm
sist longer. J7 cuse of chronic infection the Ig6 entibodies will per-
mtulmuwwm”ﬂw.mﬂatmlgﬂmmmy

Wml-wlyormamalmlwd.
mmmwmwwwmrutmm

type ond quentity of the produced immunoglobulina (Reddin et al, 1965).

Ihmafmmubod-un-chtheocuvnyofthohmum

(MecDonald and Elsmie 1367; Coghlen end Wedr, 1967). The presence of
5*inloalrdb'nm-mtmuyiunmumtinmum. In
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, M'thun'ﬂ\‘lt required to stimulate a mecro-
rus gnﬁbow In brucellosis, it i possitls that only
' "bflnﬂam is present in tissuos of conveisscine patients
Mt recently exposed to the disease, and 3 e conscquence

lobulin antibody is demonstrated. Howevur, during the active
‘j plnll of brucellosis or in a chronic suppurating stage, suf-
' t antigen is present to provoke 76 aniibody.
no Antibodies and Coombs Test
As the chronic stage of human brucellosis 1s reached, usually in
 three to six months, blocking antibodies can appear and the prozone
phenomenon is seen in the agglutination reaction. Olitzki (1928) was
the first to report the prozone phenomenon in the tube agglutination
reaction; agglutination, inhibited in tho lower dilutions of immune serum,
sms present in the higher dilutions.

Tre blodking antibodies (= non-egglutinating antibodies) are rore

ods than the agglutinating antibodies which are also present in the

reacting system. Thaso blockin) antibodies combina with the an igen at

1ow dilution of sers but are unable to form a complex with tha naighbour-

: entigen, At high sera dilution, whare relatively mare antigen is

asgglutinetion will be formed. Agdition of antigen haa been sug-
'

o woy Lo overcose the blocking phenomenon (Rlenchur 8. al,

515 24nnesan 8% ol y904), Tha mont relisble way to eatimate

AFRICA DIGITAL HEALTH REPOSITORY PROJECT .‘

‘_M




distinguishing che ‘*_f_'vr fes the brucells-an ibody types
can be explainec rmmu obaa'vltims of Svehag and Mandel (1964)
in .;""'ﬂL ,.f'-ti“kg?' . ag Lmlgg:.‘.n’mxy to m‘ 78 mlmvj-!“s unti—

body ""'i'jqu “r)- ha' greater than that required to stimulate a mecro-

glot ”\“i‘klﬁ rus _aqtibody In brucellosis, it is possilis that only

3 :Ti@& hh! of antigen is present in tissues of convnlcscinc patients
or .’o.juat recently exposed to the diseasse, and as a conscquence
énggoglomlin antibody is demonstrated. iowever, during the activs
?‘agutephaaa of brucellosis or in a chrunic suppurating stage, suf-
?.'eh,tantioen is present to provoke /8 wntibody.

| Blocking Antibodies and Coombs Test

As the chronic stage of human brucellosis 1s reached, usually in

" three to six months, blocking antibodies can appear and the prozone

phenomenon is seen in tha agglutination reaction. Olitzki (1928) wos
" the first to report Lhe prozone phenomenon in the tube agglutination
reaction; aggiutination, inhibited in the lower dilutions of immune serum,
was prescnt in the higher dilutions. '
The blodking antibodies (= non-agglutinating antibodies) are rore
avid than the agglutinating antibodies which are also present in the
reacting system. These blockinj antibodies combine with the sn-igen at
Jow dilution of sera but are unable to form a complex with the neigbbour—
‘--;r_ﬂxg antigen. At high sera dilution, where relatively more antiijen is
ssent, agglutination will be formed. Addition of antigen has been sug-
\gested ns o way to overcome the blocking phenomenon (Glenchur ot al,

4961; Zinneman et al, AFRIGABIGITAL HEALTHREPOSITORY AROEGTA L L 6 Wiy Lo ant lmate
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antibodies ;»c,VW("'gji;;jﬁ?\fflf 1Cg%*ﬁﬁﬁ§%i (Coombs
: 1945; ‘Wilson and W Wi iel, , ,{‘ )hﬁ.n- al (159“) pointed
g Ersaence o h?! jglutinatin ﬁi“&"bo‘am'- of the IgG and IgA class
5 ca R TTRSTEY N ChonbaTaat o comal sment I i5a-

g | % 'QS_i:qbihh‘ the dimgnosis. The blocking anti-

“‘ . "“r -

*-’f-;;;v‘;;*i:;.sl}“;”i 1 found to persist longer than the agglutinoting and
comples .hd.ng antibodies after vaccination with strain 19 or strain
ﬂj a«.em infection in cattle (FAO/WHO, 1271). The IgA portion
Cx = -i"'l:ibn-agglutimtim antibodies is skin-censltising antibody and is
aaaoc:lated with skin rashes so frequently oncountered in veterirary sur-
goom (Kerr et al, 1968).
The various globulins in different animal species appear lo differ
4in their ability to fix complement and to cause agglutination. In human
' brucellosis IgM is said to be the main agglutinating antibody, whereas
the IgG fixes complement but froguently does not cause agglutination.
In cattle, however, both IgM and IgG are able to fix complement and to
cause agglutination. The temperature of fixation, the structure of the
antigen, the speciss of animal serum, and the class of antibody have bCth;‘.
reported to affect the relative complement fixing properties of immuno-
ginbulina (FAO/WHO, 1971).

2. Cellular Immunological Mechanisms in Brucellosis

Brucellosis can be designated a disease of intracellular parasitism.
cgrtai.n pspects of this parasitism are important in the pathogeiesis of
‘the disease and in recovery. The first line of cellular defensa agoinst
brucellaes is opsonization and subsequent phagocytosis by the circulating

AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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';w.f”’ mw*ioi'dally in warhmtnny infected animals.

”i ’”‘“ﬁnn rs of brucellae wore dotected in the cytoplasm
le 08. surrounded by lymphocytes and occasiznel palymor—
‘neutrophils. In a week or ten days, sites of Brucella locali-
d an abrupt change in cellular morphology. The disaspearance

'p m:muuot coincided with the appearance of sulid granulomas composed

{ A2

S

fx_,g; 'q:!.thehid and giant cells., It is not unlixkely that the lattar cells
iginated from the macrophages or morunuclear cells. Such gran.lomis
, ’Vabean detected in human tissues cariy in the course of brucellosis
(8pink, et al, 1949; Sundberg and &pink, 1947), and represent an excol-
- lent defence mechanism. The proliferation of brucellse in localised
sites is associated with accumulations of polymorphonuclear neutrophils,

necrosis, and caseaticn, especially in infections due to Br. suis.

On the cther hand, intracellular localization of brucellae could
cause damoge to the host tissue. Bhaffer, Kucera and Spink (1953)
observad that, in vitro, intracellular brucellse were protected against
the enti-brucella action of human serum and antibiotics emploved for the
treatment of brucellosis. When groups of mice were infected with rela-—
. tively small numbers of Br. melitensis and treated intermittently or con-
S tinuo sly for several months with tetracycline, serial studies revealed
persistence of brucellse in splenic cultures after the completion of
atment (Epink and Bradley, 1960). It is therefore not unlikely that

mibly hoealthy DOy oarrcapeital HEaTH REPOSTORY BROYECT! [ rom brucellonlis | aun
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iG)i.l'.h the orgenisms or antigens. The reletion between hypersen—
B v&ty and illness has been most significant in veterinarians known to

....".ha.d brucellosis in the pasf and who nave accidentally infected thenr

1 y
| I

: nivaawi.th the vaccine, Br. abortus strein 19, while immunizing cattle

I
*.‘(&)i.rk. 1957). 1In these circumstances, following introduction of brucel-

i
lae into the skin, severa lucal swelling and redness have occurred within

four to six hours, associated with chills and fever. After appropriate
antibiotic therepy, the localised swelling and systemic manifestaticns
have usually subsided within 24 to 48 hours. However, if & similar mis-
hap occurs in a veterinarian who has not had a previous Brucella infec-
tion, no immediate local reaction follows the accident. After a weck or
more, such an individual may complain of an influenza-like 1llness, At
this time, sgglutinins in the sarum can be demonstrated and the skin

" reaction is usually positive. In addition, Br. abortus strain 19

organisms can be isolated from the blood.
The role of Brucella antigen in the pathogenesis of brucellosis on
'tha basis of hypersensitivity has been further explored with Bricelig

mwtoxin (Abematw Gﬂd{l&&dﬁfﬁAL"‘ﬁﬁ&)mm%ﬁmiﬂ\’ectﬂ)ﬂ of endotoxin into
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'mw HYPERSENSITIVITY. TO ILLNESS
”.,.'ﬁigr acquired Brucella hypersensitivity tu the sym-

5y »:IJ')cludim veterinarians, whose occupations bring them into
c ’?;x’f kwtﬂ\ the organisms or entigens. The rolation between hypersen-
id.tyand illness has been most significant in veterinarians known to
_{p., e had brucellosis in the pasf and who have accidentally infected thenr

selvea with the vaccine, Br. abortus strain 19, while immunizing cattle

;(ﬁ&:i.rk, 1957). In these circumstances, following introduction of brucel-
'iay‘ into the skin, severu local swelling and redness have occurred within
four to six hours, ascociated with chills and fover. After appropriate
antibiotic therepy, the localised swelling and systemic manifestaticns
have usually subsided within 24 to 48 hours. However, if a similar mis-
hap occurs in a veterinarian who has not had a previous Brucella infec-
tion, nu immediate local reaction follown the accident. After a weok or
more, such an individual may complain of an influenza-like 1llness. At
this time, agglutinins i{n the sarum can be demonstrated and the skirn

. reaction is usually positive. In addition, Br. abortus strain 19

organisms can be {solated from the blood.

The role of Brucells antinen in the pathogenesis of brucellosis on
| the basis of hypersensitivity has been further explored with fricelia

endotoxin (AbmthMQGI%hEPLm)P?{OJEJhG MJOCtiOﬂ of endotoxin into
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e eeTatse.  Tha severity of the moﬂm pes
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r“‘r“‘\’é"‘“ 299. umn; 'be suppressed or greatly ameliorated
tment w %ummmmim. Furthermore, patients with

severe acu ‘lc “'f losis occurring under natural conditions ormotly

Lmf rr:mf"a owg treatment with corticosteroids (Spink and Hall, 1952).

'r imental and clinical observations suggast that the action of

,"'"j “endotoxin involves an antigen—antibody interaction of the

E: BRUCELLIN DERMAL SENSITIVITY TEST

. .' The brucellin skin test meesures specific sensitization of’ the
hoat to Brucella. Numerous nntigens and techniques have been proposed

" for determining the dermal sensitivity of man for Brucella. Like the
‘tuberculin reacticn, a positive reaction does not indicate the presence
of active infection. The incidaence of dermal sensitivity in a popula-
tion is directly proportional to the amount of infection that is prosent
among domestic animals in an area (Spink et al, 1952). 1In different
parts of the United States from 10 to 25 per cent of healthy adults glve
a positive reaction to this test. In the majority of such persins a
history of discese resembling brucellosis cennot be elicited at any time
in the past. In known infected persons there is no correlation between
the severity of the infection and the degree of sensitivity. Also a

small proportion of persons do not develop dermal hypersensitivity when

xposed or infected.
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> Brucellin was »]{_}}”g In rural inhabitants of similar age it
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:lmfn:ﬂpercmtamorg those ag>t SO to

59 yes f'_uﬁ; \g““’" _‘__“, m dotectod in serum from 25 per cent of persons
L

giving m '- %c skin reactions. The Brucellin test itself stimulated as

e
a 'CL“”’ our-f‘old rise in antibody titre, in subjects with pre-existing
d JW.‘ 10 serum antibody .
e e |
- The skin test is therefore not very reliable and it does not diag-

a Brucella infection. It is not o oofinitive aid in diagnosis of

%u either on its own or In conjunction with the examination of
F f.‘i‘td sera, and performing cuch a test serves little useful diagnostic
_. pdi,-poae. However, sinca tie dermal test is specific for Brucella, the
test does have somo merit as a tool for epidemiological surveys to

detect the degrec of exposurs of a population to brucellosis.

F: HYPERSENSITIVITY AND THERAPY

In patients with presumed chronic brucellosis, the diagnosis of

which has been substantiated by correlating non—specific symptomatology
with a positive intradermal fArucella reaction, it was common practice to

E

l._a'tteupt desensitization of t e patient sith ona of several Brucella anti-
gma. gpecific antigen therupy seems row to be heading into disrepute,
‘even in ereas where it wos once most strongly advocated. 1In the

Stavropal Scientific Conferece on Bruc illosis in 1971, Kesatkina and

-

edlin reported that tQQI&DERAL%ASERE%;&%;’YP%Jegr01te.orten loads to a progros-
sion of the lesions in bones and joint:  which they attribute to
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59 years. Jl?”“v‘ ody was detected in serum from 25 per cent of persons
'fl‘.,‘*’/...r_..'-‘;,..l_l"-‘-;"- skin reactions. The Brucellin test itsclf stimulated ac
a_f'.gf;’}_;x; ouzuf’old risa in entibody titre in subjects with pre-existing
datectable serum antibody .

The skin test is therefore not very reliable and it does not diag-

nose Brucella infection. It 4s not a cofinitive aid in diagnosis of

brucellosis either on its own or in conjunction with the examination of
.‘p.i'frod sera, and performing usuch a test serves little useful diagnostic
- purpose. However, sinca tiic dermal test is specific for Brucella, the
. test does have some merit as a tool for epidemiological surveys to

stect the degrec of exposure of a population to brucellosis.

F: HYPERSENSITIVITY AND THERAPY

in patients with prosumed chronic brucellosis, the diagnosis of

which has been substantiated by correlating non—specific symptomatology
1 with a positive intradermal frucella reiction, it was common p.mctice to
<.’qtteuut desensitization of t e patient rith one of sevaral Bn‘:calla anti-
,g"_nm. Specific antigen therupy seems r w to be heading into disrepute,
an in areas where it was once most strongly advocated. 1In the

| svropal Sclentific Conferece on Brur 11losis in 1971, Kasatkina and
Nedlin reported that s okRaTedfSha5 ,puite often leads to a progros-

8ion of the lesions in bones and joint: which they attribute to



Exions ﬂmgﬂfh ' poraonal. communi-
Patients under such th ..., ,.mllyﬂtp Iﬁhﬁhﬁb auto-
to brain, liver, epleen ahdwnnh'“_”"”"' p, and most erperts
0 .-.:'i;:‘_:?&f_*g:: ,_\;;'41'*’ "" atment of brucellosis by desensitization
cella antigens (Bpink et al, 1952).
G PATHOGENESTS AND PATHOLOGY OF BRUCELLOSTS
“‘“”“&’ ("\984) rovealed in an examination of 550 straina of Brucells
that {::"‘".. pocies of Brucella had a docided host praiforence: Br.
_\,i‘;iiiﬁ' W cattle, Br. melitencis for sheep and goat, Br. suis for
:;l,,- . Susceptibility of the host and tha virulence of the orgunism
‘determine both the preference of a certain organism for a certain animal
Qi"mbsw the outcome of first contact. Cruickshank (1968) defires patho-
.' genicity as the capacity to invuoca tissues, multiply therein and produce
< toxic effects.
% shether the Brucella organisms enter thae body via the oral or res-

piratory route or via the skin or the conjunctiva, they appear first to
be conveyed L~ ihe regional lymph nodes. Depending on the invasiveness
of the oryanisms and the susceptibility of the host, they may be held
uD st destroyed, or they may multiply in spite of phagocytosis in the
lysrioid tissue and escepe into the bloodstream (McCullough, 1970).
They are then carried around tha body and localize mainly in tissues
taving en abundance of reticulo-andothelial cells: liver, spleen, bone
" sarros, lysoh nodes and kidney. In domestic animals (sheep, goats,
i cattle, oogs), the organisms are localised in the female genitalia

;(ww m)o
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and 4n recovery. Goodpasture and. M‘dmm (1937)

I".. N\ —‘-’*‘ OABAE- NS S L Ny ot K 4 ol =t sy

hicken anbryo me%m‘ua.ﬁm prefarrod to mul-
intracellularly. W&mﬂ 4n 1943 for the first tims the
Lli't.“~.‘;'7;".‘{;‘.'5.‘,11 .‘,”’“ fil" tiruonm in a case of human brucellosis.

Costanada (1947) dtscoverad

phag ;‘_,,,{9-\“ ells. He also noticed intracelluler multiglication shich

in guinea-pigs the presence of brucella in

AN o R

t-';‘.i'__,}f l" sal rupturl of the cell, after which the iiberated orjanisms
M e-exposed to phagocytosis. As a result of this intracellular loce-

-

’ti&’\ of the brucellsy, humoral antibodiea, complement, and antibiotics

-0 e

| \_be'h\n any real impact on the bacilli as in the similar cese of
k'fn@i‘uuular.&h. yphi. Thair spread to different organs io enhanced
by their presence in free mecrophages. Their persistence adds to tho
 affect of a maintenance of hypersensitivity, which is a peculiar charac-
teristic of brucellesis and doubttless in part contributes to the chroni-
city of the disessa. It is alsc possible that L-forms davelop insidao
the cells aro Lihwae, escaping into the bloodstream, may be even harder
$o isolate in culture than the normal forms (Hatten and Sulkin, 1966).
Erythritol, a simple carbohydrate, has been found to play some
roi= in the localisation of brucellae in host tissues. In a serles of
{rvestigations in Great Britain (williams gt al, 1962; Keppie ot sl,
1965), bovine fetal mesmbranes of aborted material ware shown to contain
Jm sbundance of erythritol. This substanca had been known to be an
| in vitro growth stimulus for brucellse (Keppie at al, 1965 ).

tissues of enimal species highly susceptible to infection by brucel-

contain large asoont BV SFy/HAFIEET " WihTeas tissues of highly
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mical find {_"T-‘fl"l' 3.‘."1 ahu,wido mlmtm for other
infections. This vﬂ..- mu aleo u“d as an argument againat the pro-
b \r.'z{if’lg‘.l"\f‘: ‘E»’ smission of brucellosis in man by sexual inlercourse and

o

inst abortion being a manifestation of human brucelesis. Al though
~\ Ti ‘(“‘ stimulates the growth of virulent bacilili, strain viyulence
and I'g m-mn concentration arn of an independent nature (Meye:, 1966).

('1951) studied the histopathoingical changes in guinea pigs

40 :
-{}1-- infected with tha threo diffarent species of Brucella, In mice

Tt Ll

infected with brucella organisms, it wos obsarved that with the forma-
. g@u\ of granulomata, the number cof invading bacilli decrease dramatically
1 Hence granuloma formation is u characteristic and efficient defence
mechanism of a host sguinst a brucella invasion by which many organisme
are destroyed. The solid granuloma without necrosis probably reflects

a good defence ~gainst a species of low virulence, while necrosis in
miltiple abszesses indicates a weak host reaction to a virulent orgonicm,
1In =an pathological changes could not be studied on autopsy materials
[crucellosis in man has a low mortality) but biopsy studies from borne
marrow, liver and spleen shownd the typical lesion consisting of giant

»‘ ‘c.ll surrounded by eoithelioid cells near the centre ond lymphocytes

m peripherally (Eoink, 1956) .
Wost Grem negative bacilli produce endotoxin, a lipo-polysaccha—

ki

present in the esll sall aof these organisms, Soink and his

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



N
s e R
ymi Lo gr.._.aa.-.;- ..‘:} t '...tj: mfﬂ! vnm],( aqd_m!;.cnmma

o

in particular. Prior exposure to a Brucella organism or its

s
-y

& a -
>

fatoxdn ia necessary for elicitation of a resction. Patients suffor-
m brucello '“ roacted strongly to an injection of endotoxin. A
Mo “i am*ﬂ’dn cauned shock and could initiate tha whole
;;* tor \;n Af reinfection occurred.

gy,

Tl \gi_ty and role of endotoxin in the potiogenesis of brucel-
;"f‘-'t:'s"'.'*_.?, by Abaernathy and others (1985, 1958), Mice infec~
'i\.,,,‘l 1 brucelleeshowed an incivased sutceptibility to a challenging
2 of endotoxin. The increasud mortality could not be explained by a
"“ 4ntensive infection as the becterial count in the spleen rvmaired
‘the same. The incressed susceptibility triggered off a shock syndromo
ddnh was considered to be e hypersensitivity of the anaphylatic type

(Typ. 1 Beaction) to bssterial endotoxin. There are alsa strong arvu-

ments that the action of endotoxin matorialises through a specific cel-
lular type of iypersensitivity. Kessel et sl (1966) observed that cytc—
toxicity of brucella endotoxin for macrophages depended on prior

ser t*isation and that a cell-bound antilody was o prorequisite for

thot resction. .
Symptoms in brucellosis may be caused as organisms escape from

. stw reticulo-endothelisl cells into the bloodstream, or as the orgenises

. gisintegrets within the cells and release toxic substances (Bpink, 1956;

%, 1265; wcCullogh, 1970). Ganado considers that this second
{se sxplains the pyrexas of brucellosis. The some mechar iam

L]

, -

L tes, in his VIJFR'CWLWRFWWW of reaction fo.lowe the
p ’



iotic, e to suddel ‘;'d""‘) y of endotoin from
i brucellas, or when va cC g;;‘ s ‘}t pcted mmuq.\mpmwitivo

The presence of ‘f'\" monhmmﬂun %tho host conu may induce

NS

ttle change in the host tia: twm the granulomatous reaction,

5 U

in some cases, hypersensitivity develops, as in tuberculcsis, and

| e
this may greatly affect the reaction of the body. The paticnt suffering
from rec ‘f~’ hboutl of fever may have been sensitizea during tha incubo-

tion {, 4 of the disease and reacts with fever ecch time endotoxin 1is
releas ‘%umb. 1965; Zammit, 1969).
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_,wnw of brucellosis presents nnpa of the most ‘ascinat-

'C;ff 4in medical annals. Tha Brucellae infect an extensive domes—
ﬁl’i_:gbsml including man, cattle, goats, sheep, swine, dogs, horses,

s -

,'_.:.:T’o'its. and chickens. Bruc‘azilae have also been recovered rom o

“ bor of wildlife species, including deer, buffalo, European hares, Juock
rabbits, and the desert vood rat, and thero is evidence that wildlife
tpl.yl a significant role in the epidemiology of brucellosis (Bendtson ct
al, 1954; Edwaris, 1959). Thus, & vast animal reservoir of infection is
m to ‘ifact man. Experimentally, the susceptible animals include
monkeys, racuits, guinea pigs, rats, hamsters, mice and chickens.
m‘:.llmhinmnandanualamybecausodbyonyomoftho
= ir, three species of Brucellas. However, brucellgsis is primerily a
dissase of animals and they serve as sources of human infection. Spread
of infection from man to man very rarely ocours. By contrast, infection
b of snimals is on m'tmi factor in the ecology of brucellae, because
She infected snimals readily infect one another. Man's role, in the
4 of infection amoryg snimals, is still en important one, rince by

seating the anfiFTECIhE" FifFueirg themn together he provide: conditior



tle and swine. Infection of reindeer,

L —

-aribou, ‘:",, _.?, ' ’yﬂciw!l of epidemiological importance in some parts
af the "1/ Eeolugzo investigation of the disease in wilolife also

3| ',e.;{ ole both in trensmission of Brucellse infectior directly
. i as reservoirs of infection for domestic s~irals (Edwerds,
gl'hc modes of transmissicn to man are ingestion, contact, inhala-
| nd accidental inoculation (WHD, 1971).

" Epidemiclogical studies in a few endomic areas of the world have
’, ‘that man's risk of infoction i: closely related to his melhods of
al huabandry, food habits, stondards of hygiene, ‘d economic acti-

(Abdussalom and Fein, 1975). Contact with aborting and infocted
'f- imals, consumption of infected milk, milk products and meat, exposure
gi:'d*a;arowla of infective dust, ond handling of wool or infectod animals
& in the slaughter—-houge all increase human risk, The geographical and

| epidemiologicrul picture therefore varies from area to area in different

" parts of the world, and has to be studiec carefully in planning control

and mxadication programmos.

A: GEDGRAPHICAL DISTRIBUTION

~

| The distribution of brucellosis in man and animals is practically
-"'\ orld—wide (Table V.1) and prevails wherever domestic animals and men
habit (Mediterranean Fever Commission, 1905-07; Bpink, 1956;
Dalrymple-Champneys, 1960; WHO, 1964&Roy et al, 1965; Cox, 196(; WD,

AFRICA DIGITAL HEALTH REPOSITORY PROJECT

1973)  Bovine infection has the widest distribution: the Unite Stetes,



ne brucellosis ca “j d U the sbortus species has ocowTed in
| ﬁﬁm’MMMWmm. Herd
"’fﬂa mau.tun amounted to 10 to 15 per cent. Sero .ogical

_~.-_-,;,_w:_,f, f brucellosis was detected in 25 per cent of the dairy herds
of northern Scotland batween 1954 and 1956. In West Germany an cverall
-,'Ei,t{_f:“-” ion rate of 20 per cent wus estimated (Cotze, 1954) but signifi-
C ldiffmu of incidence (N.3 to &2 per cent) were recorded in

y 'fv' ous localities. In the dif ‘erent provinces of the Natherlands, hard

)

(.ction varied between 36 and 02 per cent in 1956 with an infoction
‘rate in individual adult cowa of between five and ten per cent. In
‘Nigeria, Esuruoso (1973) recordad a bovine brucellosis provalence rote
of 60 per cent in the Southern part of the country, but a much lower
rate in the northern states of the country.

Brucs!losis due to Br. melitensis is confined chiefly to the coun-

tries in which goat-raising is extensively practiced. The caprine type
of tha disease thrives in a subtropical climate usually where the sian-
dards of living are low and poor sanitation exists. The infectlon ‘s
common throughout the Indo-Pakistan sub—continent and is responsibln for
' a large proportion of human cases of brucellosis. The infection is also
,, demic in Southern Europe south of the a6" latitude, particularly in

the Mediterranean littoral. It prevalls in the Asian parts of the

bviet Union (VemuwaAFR|gH|G|%|}Eg_TH‘LEPo§|ToA(PROJEl'P South and Central Ameri ~Ca,



recently been discovered in other parts of the world,

ne .-‘-.".:'..-:;x‘ﬁi’f L
pnd 7’\ : -

. Europe and Southern Asia (Abdussalam and Fein, 197S).
,1"3;'-

}
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bahtls, it is endemic in the great Mide=otimn pig-raising
\: West Coast (Center for Disease Contwl, 1972).
‘Human infection is widespread and its epicemicity depends upon the
of the disease in animals and the customs of the peocple in

( o
‘areas (Thomas et al, 1974). Table /.1 summarise the officially

._ ported cases of human brucellosis in certain countries (m, 19723h).
Th ‘officially reported data erv generally incomplete and the actual

A
~dncidence may in moat caseus tn much higher than indicated.

9: NOMADIC HERDS AND FLOCKS

Recent observations on nomadic herds of cattle and flocks of sheep
and goats in Northern Nigeria have shown that these animals are fro-

quently infected with Br. abortus and Br. melitensis respectively

(Banm jc= and Bhatty, 1970). The fact that these animals roam over widge
areag and live on open meadows in the Savanna heat probably in uome way
| dmposes a natural 1imit on the rate of brucella infection (Esurioso,
';1974:’) since beef in settled herds in Oyo State of Nigeria have Leen
found to be more heavily infected than those in the nomadic herds of
Northern States. However, the nomadic animals do come together in

relatively small areas at certain seasons when watering places snd

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




Human ‘..*- 7 4n aress of nomdic snissl husbendry
-.;{_\‘.”’”“ 'liﬁﬂ’dn. 1975): Most cases occur emong young
the animals and follow the lambing or calving season.
df«hmdeu:dgootmabamisofased-
y dnfection contracted through consumption of rairy products,
"i..-,( y ly cheese, comes into prominence (Sabbaghiar snd Nadim, 1974).
This type of infection is also commoniin younger ege groups beceuse of
{ jeir greater consumption of dafry products.

&
Fi~

(‘i,'ﬁ“ﬂtl\and people coming into contact with them, the type of human infec-

In tropical Africa brucellosis is ~cmeon among domesticated rumni-

ﬂm depending on the species aid Urzeds of animals which are rvised
";\(iAbwlulum and Fein, 1975). There is some evidence that African wild
animals may also serve directly aos sources of human infection (Thimm,
1972).
Another t{yre of brucellosis in nomadic berds is the infection

caused by 8r. suis biotype 4 in reindeer and caribou (Rangifer tarundus)

in Biberla, Alaska and Canada. The infection is frequently transmilted
tc == and also to dogs and wolves which feed on reindeer meat (Neiland,
1970).

C: SEASONAL PREVALENCE AND INCIDENCE CF BRUCELLOSIS

The seasonal prevalence of abortion in cattle occurs ot toat iime
:.; of the year when the majority of cows are prognant. Many human infic-
 tions are acquired as the result of cows grezing in pastures contamina-

tod with infected exudates from abortion. The same is true of porcine

brucellosis. Howevet', BUBErFRFS=EIEBHTPATL to recognize that most



taien @irrict.
o tnuellonis 4o men et endeel s
Serticder laality ew s Dem e net
N 40 Sany perts of the sarla. As in Loen Gaals, Ure
':"_‘.,- Bewr very 1ittle relation 0 Ue wil inciowow or
' 1'_' Aefection (Bllscn ans Wiles, 4], Ve clsense >
\“I] 20 many prectitionsss in sary coawtri7e. Wt all contries
| | Bhysicians 10 report cases of ur.u '@ Tever, ang Veter feriars
. :! | Gaees of Infactios atectiom o RAlls "eelth sutharities.
“ hare control prog 9N are e prugress aee e o.er @1 ot
"  ganeenl shartion in the's svimls. Also Vers 18 o7 ten laos of

connernirg sn Wy autinin titre dlagrentic o nucelliosis o

N, with sarded virtation In results of seralogical tests ebtalred Lo

giffarent labo, wto~ism, .' lgures say therefore be ssceptiive, Tor in
daveloped a v, —aonowmiceally aheved comiries srare lomtiostions sre
sotually svrried out and cases are reporisd to the oualis femlth s tho-
podu, the incidence /orevalence may spovar high, shereas In poor and

W eloping countries few cases may be reported though Infection sy e

rife.

The disesse 13 sore prewalent ssong males than femalea, tw rtio
s approximately 2 ¢ 1 (Spirk, 1956, Dalrymple-Crempneys, 1990).
Seles ars undoubtedly mxposed to the infection more freguently than

g 1 AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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nc ;.";u,q.ﬁ ‘;'; : _. contact with infected animals develop
‘et -l-l - "'f"""\='i

tion most fre quer ‘9 &ny cases are detected among erployees
SO ‘“ e meat packing industry who handle uncooked meat

o~

$ - N

Np‘/ '-\)'

\Boycott, 19645 ¢ 1%4. Damon and Parker, 1950; Derrick and Brown,
1950; V _;g‘-“l%ﬁ}:-*‘raylor et al, 1938). Laboratary personnil who

TR
. L.
X

- 1d

| tures of brucella, with infected experimental animals and
oth éy - tissues often acquire the disease (Spink, 1956; Da’rymple-
C y 1960; Meyer and Eddis, 1941; |[tun et al, 1947). A cunsicer-
”a&w of cases of brucellousis huve been described among individuals
ﬂw unpasteurdized milk or corsuma dairy products prepared from
| unpasteurized milk. Gevercl Veterinarians who have accidentally {nocu-
lated themselves with Br. abortus vaccine, strain 19, have developed
" acute brucellosis (Joffa and Diamond, 1966; Pivnik et al, 1966). Gilman
_(1944) describas a case of undulant fever in a man who, whilo usimg a
defective ayringe, accidentally spreyed some of the vaccine into hin
Oyos.

E: BRUCELLOSIS IN OHILDREN

The theory that gastric hydrochloric acid may protect ngalnat milk-
borne brucellosis (Garrod, 1937) has fostered the bolief that childien
are immune from brucellosis. However, children on farms play with
‘animals and implements and are therefore exposed in other ways. 1In
{ +5.5.R., there has been a tendency for an increase in the number of
1‘_.; callosis among children under 14 years of age: cases among children

se from 7.8 per centSP ESEATMBFBTUIB In 1967 to 9.3 per cent in



ance of cattle and in particular

| cat x’rm ! .m,iflouma of infection. Brucellosis should

5 : ‘.ﬁtx V9. . -,
;,._..3?.‘,- pare often in the differential diagnosin of child-

\u “ ;-‘r','-. ',“

w m

e B ~;,.z:. it
F+ POF
\;;....:_-_41 ! ? Al E

AUCELLAE IN MAN (MODE OF I°FECTION)

=~ ‘\'N f_‘
1M

n by ingestion may occur via the gastro=intestinal {ract or
y P t:rution of the mucoun membrane of the throat. The urual
,-,3, » g}- of infection for mun are:
 (a) untreated food products of raw milk ordgin from infected animals;
:(@) raw vegetable contamina .e! by infected animals urine or faecos;
;(c) viscera, bone marrow, and lymph nodes ardmuscle tissue from
infected carcassas, which may retain viable brucellae for more
than a sonth alter slaughter, and for much longer in the cace
of frozen or chilled meats;
'(d] sator cupplies, such as wells, contaminated by infected animal
rxcreta.
A xnowledge accumulates concerning the dietary habits of various
peoples, nes modesof trensmlission Lo man are revealed. For axarple,
e strain of Br. suls blotypo 4 was recovered in blood cultures from
an Alas<an Eskimo girl who apparently was infected from {ingasting
rae cariboy bone marrow (Edwards, 1969).
Contect with brucellae in veginal discharges, foetuses, placentoe,

urine, menure, carcesses, and salvoaged anlmale causes a larie pro-

portion of husan WW'T‘(W’T';REVWW!W?ROJEWW AN and muooun mestbynes,
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~ Provide the - “of entry (WHD, 1971).
_.- 1» ,u ! =
¢ accl ﬂltional ‘hazard among vete-
w,‘«u}ﬁ e

1 E"mloym. packing-house workers,
,-_ ',"j "".‘Tj"itnuyu,wdx-;k‘u-s.whgaa in cultivation of

s by contact play an important role among those

ho be ~~w‘*‘“ 0 0}1“':10 conditions, bring their animals very close

o ht tation, where transmission of bruceilue from animals to

Jy‘wﬁmﬂ,eama::ially among children who use the animals as pets

h1971. Elberg, 1973).

*Ceotion occurs when man inhales infected dried materials cf animal

?:Ln. such as the dust frum sheen wool, railway trucks anc lorries

'ﬁhnt have transported infec!ed animals, abattoirs, infected farm

premises, and brucella lehoratories. Nomadic herdsmen who live in

dusty compounds or huts contaminated with brucollse may also be

infected by inhalation.

‘4. Infection by accidental inoculation is not infrequent among vete-
rinafirns and laboretory workers.

Those involved in the large-scale production of brucella vaccines

and diagnostic entigens are also at cpecial risk of infection and/or

sensitization reactions.

Brucellosis of wild-animal origin is mostly transmitted to ran
indirectly through domesticated animals, but a few cases of direct
transmission through ingestion, contact, or blood-sucking ai'thropod
{nsects are known (WHO, 1971).

In any given population one of the modes of transmission of infec-

to man will be proponasranE-dEBHEAT on the type of the lnvading



m cuatul and stan-
UeBeAy, | l ance, Germar _and ‘England, where Er.
S 1s prevalent ‘and | w’# Donditims are good, the disease is

° | wAE 0-;\“'3.

pational anc 3"‘:@ f“‘* M’.‘amlt- males, and it is caused by

T Jv_‘/.u;:l ‘"' , ;|;‘

rect skin c m\__*,_ E b: ﬁhe organism end not by drinking milk. The

miology ¢

demiolo ‘, }Bn. 4&11tgais infection is different. This species is
inve Lzﬁ' M’*infectima in childhood, caused by drin<ing irnfected

milk, , rathur common. In Malta, where Br. melitonsis infection is

w"“ w

pr “"*. ,mm:. brucellosis is conmon in children under five year:s. of age.
iﬁ,\,{_f‘-'_ (.1947) states that infection in vounger children mighl be even

cqmon as the disease in this noroup runs a subclinical cowrse ond
conouts remains unnoticed.

AFRICA DIGITAL HEALTH REPOSITORY PROJECT

’



Bl -

'-'.-:'i;? 1

10N: BRUCELLOSIS In man!
133%57}?:;A1 'ngs :
1969 1970 197 1972

1967 1968
L ‘ o A”‘r.

k4

3 15 1 8

= = - 4

98 65 + +

6 2 4 5

1 1 + +

3 - 16 +

201 141 + +

..... oo 208 + +

1,202 909 1,119 +
i6 3N B 17

9 1 + +

23 35 42 +

14 11 21 +

9 5 2 2

672 612 1727 3
- 1 _ -

= 1 2 -
1,454 1,118 1,284 A
235 213 183 188

2 - q A

3 7 4 =
30”79 2.371 4 4
i f X8 %36

1 3 3

6 - - -

a2 37 70 +
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CLINICAL MANIFESTATIONS

=1

DIAGNOSIS AND TREATMENT OF BRUCELLOSIS

A: CLINICAL FEATURES

‘l’]_',i‘o"ff”a').iimto'mtology of brucellosis {5 notoriously protean, and
C‘nf ‘fm few diseases with a greatcr variety of clinical manifestations.
No one organ is to be found which has not been described as having been
_},‘fit?té’étbd~-by a Brucella orosnism. Also tho symptoms and signs ac des-
> c!’ibed by various authors dJiffer considerably in various countries. The
symptomatology depsnds on soverrl factors:-

(a) The virulence of the ettacking organism: Br. melitensis has

iy ol | the highest virulence with a prefacence for nervous tissue.

(b) The susceptibility and resistance of the host: in developing
countries, this might be related to the state of nutrition
and intercurrent infections.

(c) The onset and duration of infection determining the slage of

hypersensitivity and/or immunity. i

Table VI.{ gives o list of symptoms and signs of various proups of

patients suffering from brucellosis from different countries (§ink,

: 0 . mwlawn. 1gavAFRwDIG,XL HEA}_TH REPOSITORYnPROJECT 1m) ;



..... £ mem of the
: :, 'v: .”../. . _“-- ‘lk:;..jz‘j. 7; .___ U ‘; - - - JEST j_n ] 10-
serles than “ﬂl%.g 58 C f Spink and Huddloson. Undulant fever

B o .-.u,mh.zv;‘ of Spink.
PR ety - A

. ‘-“;'.(,.'

Picture of Brucellosis

Bruc ﬂfi ' “a“ﬁticamia and it presents as an acuts or a

chronic nhht""'rét‘ o n]

ody 1s a c immon future of this disease.

. "WW with which a period »f !11-health precedes the onset
e@immkas it difficult to estimete the incubation period. Most
ttfnd.tiea agree that the incubation period is short, usually cna to
. ﬁ‘ne weeks after the ingestion of, or contact with, the organism, but
tﬁif'eoqld‘mtims be ae long as six or seven months (Christis, 1974).
Illnesses causct by Br. militensis and Br. suis are more often of
sudden onset with fuiminating clinical course, while illnesscs due to
Br. abortus are usually more of insiduous onset. However, life-threaten-

ing fulminating infection with Hr. abortus can occur when resistance is

1ow, nwing to malnutrition, immunodeficicncy diseases, malignancy or
aftor major surgery (Christie, 1974).

Dalrymple-Champneys (1960) describes the following clinical
varieties of brucellosis in England and VWales:
1. Ambulant Type
: The patients complain of increasing fatigue and malaise but not
severe enough to compel them to stop work. Most of them subsequently
develop Lho full AFRICABIGITAL REALTH REPOSITORY RROJECT:  SOma remaln ambulont for g

‘ .

1o oariod.



nonest '.:;'.r.;r:f'.;‘z

ypical "un. ‘-«\ e “'“W%:éluf ‘m,rthny rise usually occurs in

the afternoon v T“I- 2 all comes during the night or early morn-

ing and is "f:"_;“m nied by drenching and often foul-smellirg sweats.

'_

n long u:.;z gy cases, exhaustion and depression entue. Anorexia,

n..-‘:?v.-.!_'-iﬁﬂ’a - andr-'back and sometimes arthralgis an- sore throat

.,‘ii.i:‘:} g:o Pronounced as the disease progresse:. Apyrexial periods

of \ uyim length may intervene between fevrile phases.

*<ur~

4 l”.‘ '

= q v- tinuous or Daily Aemittent Type

" In addition to the symtoms described under "ambulant type®, these
,pationta suffer from constipetion, anorexia, pains in the 1imbs,

Joints or back and occasions! rigors.

Moderate Relapsing Tyvpo

There is a more rejular fever with febrile intervals of several days
or weeks followed by moderate exacerbation for o limited period.
Enlargement of liver and spleen and arthralgia or arthritis are pro-
minent reatures.

Nervous and Toxic Type
Jhere is usually a sudden onset with brisk fever, delirium and

suicidal tendencies which seem to be attributable to toxaemia rather
than actual invasion of the central nervous system.

Malignant, Fulminating and Heemorrhagic Type

The onset is sudden with severe headache ond generalized aches und

pains. The tongue is swollen and heavily furred and the breath

offensive. ThomAmybuchQ MMY PROJEGTC TIOGS » Nausea, vom] ti"'J )



lt”

Classically described as undilant by Hughes (1897):

ed ~L‘ be held to mean o definite quantity or asount of

4;‘-.1';_-,-‘\1-.“;_‘; ' -- aa in nature undulations vnxy from ripple or

“51:;::;1'3',." swell to the chopping wave or overwhelming breaker, so
‘w’ﬁ &pm:lion ba epplied to the varicus pyrexial waves of
1}~n,nvnr however mich they vary length and magnitude.®

’thmmtm'e may be continuous bul as well remittent or
:ﬁ‘ragular Nowadays, under the influence of antibiotics, the
rj‘ ~ undulent type of fever is less frequently encountered.

) -*(b)ﬂwnat_i_._rg ¢ Abundant aweating, persistent during apyrexial
perdods, is the commonest of all symptoms. It occurs mainly
4n tha later part of the night and it may be of the typical.
foul-smelling, drenching type or just the moderate variety that
may occur with any fever. The drenching perspiration and hig;'a
iover, which are common in Malta fever and in suis infection,
are usually sbsent in abortus infections, or if they do occur
are relatively mild.

(c) fg_j_._n_: It occurs in ibout 50 pr * cent of the cases n.nc'i presents
as 8 general bodyachd, headacht , myalgia or orthmlgib. The
pain may have a diffuse characlter, it may be localized or it ma
migrate from one place to anotlar,

(d) 8¢in Rash: Various ‘orma of 8 in rash have been described: thoy
AFRICA DIGITAL HEALTH REPOSITORY PROJECT

may be morbilliform scarlatini m, mbolltrom. or, in sovere



, ,'.-;z:rég..;'at,?l-.'l'.h’.“...{Q_L_.lﬁ._;.)_n.‘_‘_:;” M‘-w"i "o. T
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F 1,\.-~nn’u ‘”"t *mwlﬁplyhuinﬁwblood and
R.E.S., f'ij_,_;H mec ‘” "'f"!f'dﬁ'lilnml and cellular resistance are

unmt of the spleen and liver are outstanding

signs. .:_':lzed lynpludempatry, however, is inconstant.

“ "'““ﬁ adenopathy is encountered and connected to tle por—

W‘Wﬁhy.. Fistulae of glands are unusual.

f. |
B. Localised Forms and

R

d:lng on the virulence of the Invading organisms and the

lications of Brucellosis

;uk: & se of the host, the discase may Le self-limiting, run a sub-
gquﬁi""course or become chronic. When the course 1is protracted loc-
tﬁt‘ﬁ tend to be localised in one or more organs from which they may

" be cultured. The septicaemic features of the disease recede and tho
‘signs of a local infectlon become more apparent. Localisation of the
disease process follows a preferential pattermn: R.E.S. (Liver, spleen,
lymph glandS). osteoarticular tissue and nervous tissue. But no orgen
(lum, heort, goatrointestinal tract, kidney) is exempt and this sccounts
for the protean symptomatology of the discase.

(a) Liver: Jambon and Bertrand (1965) made a thorough investigation of
the liver pathology in brucellosis. According to their findings

35 per cent of Arucella-infacted patients do have liver abnorma-

1ities in the sense of a painful enlarged liver with slightly ir-

paired liver functions and sometimes mild joundice. The henatitis

can bae followed by a cirrhosis and is clearly demonstrated oy

AFRICA DIGITAL HEALT; REPOSITORY PROJECT

McCullough and Eisele (1951 Fortunately, these conditions aro



caused b ,J. Elon, iparesitic

‘:7_ ¢‘.~

of impo ”‘“’ ﬁ‘ﬂn ‘manifestation of

- -y

!gsk,ylochtod with an increase in cellular
- ._“JUE' fomﬂnn of focal granulomatg. The spleen pro-

AL

ects *SD;‘L e [minst an invasion of organisms, as could be demon-

V&

straf ':"_T’H zeanlmecwuuod animals in which the pumber of hepatic
foc \“ " ere more numerous. According to Spink (1955) the activity of
{..m .

ne. lsease is clearly corrnlated to the presence of an enlurged

ggnzfiratly it is more casy to ohtain positive blood cultures
5;_,.:?' pa!::lants with splenomeyaly and secondly the spleen does not

" reduce in size in patients with a chronic disease. In patinnts with
. ‘a chronic localised infection the spleen is usually much enlarged;

4 in these patients blood cultures are negative and serology reaches

only a low titrs ievel. Br. suis is the common sgent in this type

: of lesion.

(c) Osteo-nrticular Localization: This 1s the most favourite place of
abnde for Brucella organisms. Spink (1956) found brucella spondy-
1i+48 a frequent complication affecting chiefly the lumbar spina.
The major joints, especially the hip-joints, ere also commonly
affected (Kelly et al, 1960; Jones, 1955; Serre gt sl, 19667 Adam
et al, 1967; Makin et ol, 1957). The Joint contains a small amount
of exudate with inspissated fibrin, so called "rice bodies", cousing

d loss of function. A positive culture of the

swelling, warmth an
organism is more often obtained from the granulomatous synovia than

from the synovialAF?TB"f'rTf\k HEALTH REROSITORY fRovECT) r thr Lt Lo may also occur In




lbOdyc Muscle spasms are severe, pain
rac “-;'q“‘ and is sometimes so severe that tuining over
'”\N“ ecomes impossible for days (Bishop, 1939). The X-rry shows
' ‘u.‘- C &ﬁmulur disc with involvement of ‘he superior-anterior
Q:,’,“ hot uo_f the vertebral body and much new burnae formation.’
a@:ﬁ(mﬁ.uue. Marked fatigue, wea:innss and debility are sll
{Ldj.catiomof’ the 1nv01vemm.1t of .thu central nervous system. All
] '{msmnifestations in the niurclogical and psychiatric fielids are
classified by the French School under the name of "meningo-neurc-
brucellose" (Roger and Foursines, 1938).
The neurc—-psychiatric complications are differently appreciated by

various autners. Bpink (19.'36) states an involvement of ten per

cent in Ee. abortus but Br. melitonsis 4is still more devastating
.to +ha nervous tissue. The late oppearance of the manifestations

of neurobrucellosis in the course of the gisease is probably

related to the phenomenon of hypersensitivity to Brucella antigen.
Hughes (1897) reported the Mirst case of meningo-myelitis. Thiso
is rgt an unusual complication of brucellosis, occurring even af

first onset of tho disease (Sahadevan et al, 1968). Polyraiiculi-

tis and peripheral neuritis have been reported (Mathur, 1963).

These conditions are explained either by an immunological raaction

AFRICA DIGITAL HEALTH REPOSITORY P JECT
in nervous tissue to tha presence of antigen or by comprest ion of
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sage

losis might e -AL;% - ‘_ fmqftln Guillain Barre

Sy ndron ((v. thur, ur, 'b \’, ! mu], Wm 4ncluding misery,

de jection and "ff'ﬁ de fdmsinn may become more prominent than any
,-~,,___a,_-

e 'I\A_‘lyt- 51 ‘) 2’0 ,.‘._
ey {\ \J-lr,

(Eva "Tiij ‘. piag) G
| "" rTuct Coughing occurs freguently ond there is evidenco

d Signa in some patients with bruce)losis

&’abmnchitia in about three-guarters of oll cases. Broncho-

3.
1
onia is a rare complication. Pleural offusion and empyema are
1

\very uncommon but serious complicatinns (Spink, 1956). In patients

t o~

traated early with antiblotics, pulmonary complications are rare.

Cf) Cardiovascular System: Teciwcerdia is the main sign, but m:ocor-
J qitis is not infrequent. Endocarditis has been reported in a fow
cases; it is considered to be the most dangerous complication of
brucellosis. It is one of the rare causes of death from brucellosis;
1t occurred in four of Spink's 244 patients and in five of Dalrymple—

Champrieys® 1500 patients (60ink, 1956; Dalrymple-Champneys, 1960).

YHrombophlebitis may occur in any fehrile condition which keeps tho
patients in bed, but specific granulomatous changes of brucellonis

may occur in vessel walls and cause thrombosis in deep veins

(Barrett, 1954). Pulmonary gmbolism may follow the thrombosis

(Spank, 1956; Barratt, 1954).

(0) Reproductive Gystem: Epididymo-orchitis occurs in between at least
d five per cent of adult males. A° rate as high as 14 per

two an
O.ﬂt has boen remgﬂm(r&g&r&?c’snoky PRO)ECT The mCidchO may vary U'\
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ction and J-:L;; ¥ mﬁiainn ‘may become more prominent than any

physical ~,.‘““i“’* f’:lgqa in some patients with brucellosis
ans, I“,Z,B
.((1"512;4941;5 th Coughing occurs frequently and thare is evidence
of | 'Wx -~ 1.1:1: in about three-quarters of all cases. Broncho—

1,,(,;"; nia is a rare complication. Pleurcl effusion and empyema are
?uncomn but serious complicaticns (Spink, 1956). In patients

i':iid—eaﬂy with antibiotics, pulmunary complications are rare.
l \" ::Cardiovaswlar System: Tecliycaruia is the main sign, but mrocar-
.(‘* ',':-;.;[ .‘_._ - -

' ditis is not infreguent. Endocarditis has been reported in a few

cases; it is considered to Le the most dangerous complication of
brucellosis. It is one of the rare causes of death from brucellosis;
it occurred in four of Spink's 244 patients and in five of Dalrymple-

Champpuys' 1500 patients (Soink, 1956; Dalrymple-Champneys, 1960).

Tirombophlebitis mey occur in any fehrile condition which keeps tho
satients in bed, but specific granulomatous changes of brucellonis
may occur in vessel walls and cause thrombosis in deep veins

(Barrett, 1954). Pulmonary embolism may follow the thrombosis

(Spdnk, 1956; Barrett, 1954).
(g) Reproductive Gystom: Epididymo-orchitis occurs in between at least

two and five per cent of ndult males.

cent has been NCMMWIL%{TH REP!)SITORYPRC)JECT The incidence may \ary in

A* rate as high as 14 per
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zommon (Castre St 194 JDt' othe: common (Ganado, 196%).
‘ PRV ‘(mjdjwm (Gam!b. 1%5)
‘usue) 1y subsides within a week, though the

y '.‘ O

(/ e llvedks longer, Whenever inflaration of the

male g ,.}__ '{:‘\j}‘ organa occurs the question of subsequent sterility is
1ise bl(’:f 48 soems that in brucellosis, as in mups, the risk is
tq, fm:u, 1974).

L 3

f,L“ 1 being o leading manifestaticn of brucellosis in animals, it:

' 5‘018 no evidence that infsction of the uterus or other parts of

ce in women would obviously be a matter of great concemn.

thc*gnnihl tract occurs with anything like the frequency seen in
animals, and abortion does not occur more frequently than in other
acute septicaenic illnesses (6pink, 1956). Brucellae have been iso.
lated from the ovary (Harris, 1937), and from en aborted human foe-
tus (Carventer and Boak, 1931; Williams, 1973). Disturbances of the
menstrual cycle are common in any form of brucellosis, but not more
«5 than in other acute or chronic disease (Christie, 1974).

(h) Uri Tract: Brucellne are shed freely in the urine of patients
-ﬂ-—-. »

(Ganado, 1965). Ourdng the bacter omic phase a transiemt urinary

infection (ecute cystitls, pyalonc hritis) may occur with rapid

recovery. At a lator stago the infection may become localised in

the urinary tract with ormation ¢ grenulomata in the Kidney, ure-

‘ the rosombl
Y ahd bladder: " CalcirAEakion st atimes oocurs, anc omblor

tn tubarculosis of the Adney may 0 Very close. The Lladdor wall
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%) 1965; Barrett, 'm‘at ett and Richards, 1953; Zinneman,
slencher an H, il[ﬂp (ﬁﬂj\% wm m bem wmd in several
' .'r,:‘.“0818 (Zirnaum, Glencher and Hall, 1961;

......

' “"?*'-'QIT ﬁ,‘d‘aquiroa investigation for bruccllosis (Dunea et sl,
Hr Bene et al, 1952) and urinary complications should be sus-

pe ﬂ“‘;- hany patient with possible chronic brucellosis (Ganado,

-j°
- ‘. 13
Loz, .

.

. .gy_; mli.cations of some diversity have been reoported in brucel-

- losis, especially in cases due to Br., melitensis (Spink, 19:6;

pal:yup1e-0unpneys, 1960; Foggitt, 1954) and it may affect any struc-

ture of the eye — the conjunctiva, cornea, irds, choroid, the cham-
bers, retina or optic nerve. The clinical picture may vary from
temporary loss of visual acuity, which is common, to glaucoma, which
ia very rare and when it occurs, possibly coincidental. The fre-

auency of eye complication encountercd by different authors appears

to vary with the internst of the clinician in eye examinaticn. 1In

Br. abortus infections, temporary visual disturbances are common,
- — P

while the more sovere fye complications are rare.

(J] Gastrointestinal Troct: Furring of the tongue is the rule und

{mprovement in this is one of the fow reliable indications !hat

of stomatitis and gastritis is
recovery is at m‘lgRl.CA DlmAL‘T’mrcng’ORY PROJECT -



aedim h a8 well-known feature of the diseace:

i~

?#{.'4’.;..".'4};'1';“)'.';5: " the -noub is the most common but it can elso occur
from the 1 .gutina, lungs, stomach, uterus, tongue, lips, mouth and
,:"Z,f (mlwlmnwa, 1960) .

Brucellosis

s 2
he onset of chronic brucellosis may be insidious or it muy follow

j(“% acUt‘.a atl:ack, untreated or inadeguately treated (Spink, 1956: Ganado,
k %ﬁ) It may alsc take the form of an scute relapse long after an

TDO_W. cure, ond precipitated sometimes by another infection o1, interes-
I:imly, by trouma (Williams, 1973).

Commonly, four symptoms are almost invariably present: weakness,
headache, pain and sweats. Mild weekness, allowing work and often des-

cribed as Lreathlessness, may force the patient to take some rest from

time ‘o time, especially after heavy tasks. Often, he is compelled to

sleen after lunch, Headache is frontal or retro-orbital, and it is rnome-

times wrongly attributed to chronic sinus disease. Low back paln 15 com-

mon, unassociated with radiological evidence of spondylitis. Gweats

occur especially of ter effort ond also at night, their frequency reflec-

ting the severity of the discasa. when the disgnosis seema certain but

the patient denies nocturnal sweats his wife must be asked, for it may

‘happen that sho also mcﬂkﬂﬁﬁfﬁ%pm%%}%gg' 1973) °



.....

o osis, moderate splenomegaly is the only note-
" It is present in about ten per cent of patients. When the
ye - more than four finger breadt™sbelow the costal
ntal disease such as cirrhocis, a reticulosis, or

_';,W : -nt be sought (Williams, 1973].

In the absence of any occupationel contact with animels it mey be

“4’?",‘”'» e before the possibilit, of chronic brucellosis suggest) itself

N

attcndim physician. W%hen it does, examination of the patient's
| blood for brucella antibodirs may lead to the diagnosis. If tho agglu-
tination test, the mercepto-othanol test, complement fixation, and anti-
human globulin tects ore all positive at significent titre(vide infia:
Diagnosis), t.ho. diagnosis of chronic brucellosis can be made with some
assurenca even if thaere is no occupational oxposure. If these testu are

sl negative such a diagnosis could ba reasonably excluded. Positive

sexological findings may not howovor always make the diagnosis of clhironic

brucellosis any easier, sspocinlly in patients whose occupation exposes

thew to infection. Theraefore, slinical, epidemiological, and serological

findings must be carefully and eritically assesaed in each patient before

the diasgnosis is made. A therepeutic test may help to confirm the dianno-

along with clinical improvemont there is alto a fall in

sis, especinlly if
AFRICA DIGITAL HEALTH REPOSITORY PRQUECT ¢ (ot (yf Ly Limeeny | is not

IMt‘mw titre. put in somb canon whon
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By remain in doubt (Editorial, 1974), perticu-
4 - 2 A e 5 4 .
‘ 3?’\\!

t B bortus tnfectior i

b—,-_.—'v

ept oc r%‘..'_i“*"*yb w. cases (Payne: personal com-
g |

] of misdiagnosis of chronic brucellosis were well

8 of Dr. Alice Evans who first showed that conta-

ortd ‘W 'éeuttlcand undulant fever in man pzd caused by almost

-

"y .A\
» A iy WV
identical

dhums Or. Evans infected herself wiile working with cul-

fi.,'"ft'd ’1 noa‘La of neurasthenia was made. Five years of ill-health fol-

ﬂ,gu,(ﬁ.‘gt..the 11lness was still labellied "neurasthenia". The true

s

tgreof the condition would not have been revealed had it not been

A‘_:""t"."-{ after the development of an scuto emergency requiring surgery,

Q:. melitensis was isolated. To quote her own words "At last, acclden-

.‘,talrl‘y, came relief from the misunderstandings which inevitably aroso

" when a patient i= said to be suffering from imaginary ills" (Evans, 1934).
Chronic brucellosis must be distinguished from hypersensitivity to

brucellar antigen. Such a patient, in spite of high antibody titres and a

positiva reaction to the brucellin dermal test, need not be suffering

from chronic brucellosis, though some patients with chronic brucellosis

may also be hypersensitive to brucellar antigen (Christie, 1974).

Causes of Death in fBrucellosis

Death from brucellosis 1s very rare. Some of the complicatioss of
brucellosis which could lead to death include endocarditis (4if untreated),

pUlmo embolism, hepatic cirrhosis and suicidal depression (Williams,
nary !

AFRICA DIGITAL HEALTH REPOS TiRY PROJECT no t common & 1‘* 195 G s
1973). Furtunately, thesa comp icat ( :
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Influenza
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71_') onary tuberculosis
‘Hepatic cirrhosis from other causes
~ Infectious mononucloosis

. Hodgkins Disease

Barcoidosis

Aheumatic fever

Pyelitis

Subacute bactarinal cndocarditis
Appendicitis

Psyr.noncurosis

Bruceli= infection should therefore be considered in every case

of "pyrexia of undetermined origin."

a~yte brucellosis may at rirst be indistinguishable from influenza,

especially when salicylates can be blamed for the sweats.

When symptoms are typical and tharo is an emotional overliy the

diagnosis is more 1ikely to be missed and in a few patients psychonou-

" rosis cannot be excluded. It is better to admit uncertainty, even to

: patients, than to make the conveniently equivocel diegnosis of
A '

sbrucellosis® (williams, 1973).

AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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sl -'-?-‘-';fe)i of humar i-' Jcel]

§

51 «aimhhas many other ill-
ef ‘1-'-5'“1;}%-‘.- "'c:'af the disease relies heavily on
invest: “;‘:il’.‘fl.,- | Accurate disgnosis is important for confirm

“*"::" "' .“#"‘;b v
inica ﬂ .dda*bo Brucalla infection in man, and also for

U} e T
s v‘".~ n

l:ion pProgrammes in animal husbandrv.
Geny ““'ﬁ’ V@\ﬁth brucellosis presents in three main clinical forms
- acute oolloeis, chronic brucellosis following an ascute attack

- ) 'L_‘.. .,
.»~~J-r‘-tn‘
BOmeE —:1”

L} < ‘.- ——
= 3% .' - .

Sl

5 called subacute brucellosis), and chronic brucellosis of Insi-

B = e -

dious onset. In the acute stage very few eunormal physical signs may be
(,LJ“ 1t, but laboratory investicaticns ore likely to be most helpful.
] i ‘ﬂbacuta and chronic human infection present a difficult prcblem to
theuclinician and laboratory worker: laboratory results become more dif-
ficult to interpret, and thorouoh clinical investigation is therefore
mential in additicn,. Many authors are agreed that large numbers of
cases of brucelicsis are missed because of the peculiar difficulty in

making a clinical diagnosis (Wilson and Miles, 1964 ).

Labora‘ury Investigations

1. isolation of Brucella®: The only absolute confirmation of the

diagnosis of brucellosis 1s the isolation of Brucella organi=ms from the

patient. Therefors, cultural swudies should be carried out, whonever

possible, in every patient in whom a presumptive diagnosis has heen made.
!

Blood Culture should be repeatod several times, preferably: during

febrile episodes: in the averog® case of brucellosis the number of orge-

nisms per unit of circulating blood 1s not very high and for this rrason,

AFRICA DIGITAL HEALTH REPOSITORY PROJECT

ns of blood may not contain Brucella,

Single specimo
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fhpd o0 "---L"'): ,,,.'.’.;;.hﬁm 3 large
wdothelial tised L A
- but m‘*m ys, more successf
nisms *:& be (‘9}3} re frnn excised lymph nodes, particu-
Atients “*" th 1 ‘m disease: this procedure thould be
aked : "@""‘7'- ‘whose marrow and venous blood culture have remained
sterdle (Spink m‘lo «1952) Organisms are more likeoly to be ottained
"’)’:‘f{ n'odu that enlarge during febrile relapsses.
mld be cultured several times in =very case particularly
in pe atie t:s with chronic pyelonephritis, ano if a lumbar puncture is
i?(,u d.‘ the C.5.F. should be cultured.
Q‘D,g}b.lral studies are indicated for any biopsy material of liver
(I'{u’l‘,:a_i:"_g_l_._, 1970). Brucellosis is occasionally associated with chronic
' cholecystitis, and bile obtained by duodenal drainage should be cultured.
ﬁrumlountous tissue of unknown aetiology excised from bone or lung
should be cultured tor Brucells (Spink et al, 1952).
Brucellan have been {solated occasionally from sputum, placenta,
vaginal discharge and seminal fluid (WHO, 1964a), and these

breast milk,

sourcns should be kept in mind. When animal milk is suspected as the

source of infection this should, of course, be axamined.

A -Qecial Notes on Isolation of Brucellae

Isolation of the organisms is difficult if optimal culture media

d proper technigues are not used.

The melitensis and suls organisms are easier to grow from blood

culture than is obortus (Ramsay and Emond, 1967). Attempts to Lsolante
s e——————

. AFRICADIGIﬁiEAL&IﬁPOSI RWO 11}(01y to ruu than to
Br. abortus, even in acute
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ye

) - ) |
A ses, -','U-. - :" oy 7.-.(1\0. uv,x‘;..‘.w.-w-’ X ¥ .6-' :
)f 1sol, .\-:_f:imf ‘not more than 10 - 20

> = (

U 40 (maon and Miles,

O «, h "’”-* nqativa cultures are kept f'or betwcen four and
 bofore being discarded. *
Wiith u;\ icreasing use of antibiotics prior to cbtaining culture:

-t‘»iz'::z}‘""-” brucellosis, even in the acute stege, have yieslded negativ

cul’ ‘L:pz of 1,644 cases of abattoir-associated brucellosis rvported.tr
%'-t:-:;'@f*’_“f. for Diseaso Control in U.S.A. ir the period 1960 - 1971, only
"fﬂd’d r cent) were confirmed by citure; 1,351 (85 per cent) wore
.G“’" psed serologically (Center for Di:ease Control, 1975).
I(}pltural technique. are now superior to guinea pig inoculation for
the detection of Brucellog, c<cept when such specimens are derived from
" a highly contaminated source (Spink, et al, 1952).

Serological Tests in fruceollosis
The differentintion and {dentification of the two typoa of anti-

body (195 macroglobulin end 75 microglobulin) formed in the patients

sera ouring infection with brucellae is the basis of the serological

disgnosis of brucellosis, .
196" ; Reddin, L al, 1965; Wilkinson, 1960) .

gepecially chronic brucellosis (Kerr gt al,

1966; Coghlan and Weir, |
rucellae, in particular Br.

Because the rate of icolation of U

' tus from blood or tissues {s low, |aboratory diagnosis of brucel-
f'. . S

Bosis is based mainly on the results o serological tests, the results
los se

. 4 st f the infection (Kerr
in cal form ¢ { stage O
* which depend on tho cl :

AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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tandare s.‘ |"\‘ i""“ iﬁ .
~ -’"i"f n... ?1"‘ i’]‘n}.@

the slid w,l"l tut.'
g

D) g':.q;;;l "G \.»‘h‘f "“1’ tp mlumtion test (me WI Dlate tw,l

(E) the 2-merce boo’tﬁaml agglutination test; -

(F) t

-.-l.

ant '-fuuun globulin (Coombs) and centrifusution agglutina-

’N‘
1tic &utv
12 amt e,  ES hr atie-Siot A

((ﬁjfif)‘ @ complement-fixation test;

(Q:jj ‘?ihovindirect haemegglutination test (IHT);

N 4)‘,the direct and indirect immuooflucrescence test.
- é

‘The Aaglutination Tests

The standard aggliitine tion test detects the presence of agnlutinac-
,:ll‘u ontibodisn. which mey Le a mixture of macroglobulin (IgM) and micro-

globul:ln (IgG), depanding orn the stage of the disease. It is usually
positive after (wu weeks of active discase (Christie, 1974).

IgG nntibody is the most important antibody in brucellosis. It

may or may not be demonstrated by the agglutination test: if it eggluti-

nates, this ability is not destroyed by 2-mercaptoethanol; it readily

Fixes complement; its presence when not agglutinating is revealed by

- the anti-human globulin tes (Coombs | 5t) Heddin et ol, 19{,5;; Kerr et

;.alp 1%8) .

The sero—-agglutination tosts are the most widely used diagnosatic

n renderae( much more reliable since w.H.0,

sdures and they have be
tiona Standard or anti-brucella abortus sarum

pro

tablished an Interna
AFRICA DIGITAl_ HEALTH R SIT R'Y P' < . U d t' -
in 1953: the Expert Commitl @ ON BEan RFisation recommendo )




av :Er’(

nethods. It also enables a worker in
try to i-’*?f“t/-..r_‘f‘ one xtho sensitivity of the test he emplcys.
he reliab! W’“V mtha agglutination test depends on the antigen

. v
o v

used. .{ wman medicine there is a wide variabilily in the anti-

nd f‘{“'m‘ being used, with accomparying variability in test
V )5t antigens differ in their cell concentrations, anc since

i,g—linur relationship exists betws=n the concentration of tqe
. cells and the titres obtainea fn the test, the titre cof a oar-
r serum will vary with tho entigen employed unless the dersity of
:rpe]:la is comparable in each cace (Korr et al, 1968; Bothwell, 1952).
. There is also a neerl for andopting a standordized method for per-
fondm the various avallable agglutination tests. For the standard
tube agglutination test, the procedures used by Spink et al, (1952) in
the United States and Kerr et al, (1968) in U.K. have proved satisfac-

tory in severel laboratories. With each batch of test sera, tha Inter-

national Standard for anti-brucella abortus serum is included as the

pocitive control and standardizotion of the titre obtained in Inter-

national Units (I.U.) (App. I)-

The agglutination test in the presence of 2-mercaptoethanul (for

stinction of IgM and IgG ugglutination) is carried out as for the

; dard agglutination tast axcept for the diluent which is normal saline
SCE

*

ontaining 0.05 W zqwmptoethonol in place of phenol saline. The agglu-

i nd a satisfac
nation test, when cuxméﬂﬁnﬂﬂehn?éégénc%v lgagéctTOble antigen a o tory



. 1AL '? ‘.V:.“'V:‘ :1..:,:‘."‘:';~-' .| - .4.' | "\"" i .." < _ | . .}éwlh
.25 ':.‘A 1M "‘-N-v- W
e Ot ’L eser ofvabtiw 4infection.

owever be positive ,q‘*’“ ‘5’31’, m;-, titru in people who have
o “_‘:3}"“) ot tive disease but who have been repeatedly
: ,,,,,J

— we .\‘-.'q" 4—|
infect: ion, eithe byd!drkimmuilkorbyocwpatioml

asure . MT ’“"“W ﬁm antibodies of such exposed typo of persons

ra i
ég'ofmun without further contact but ths resituval anti-

'5 '
AN

ma / t: '; ' remain IgG.

<

ﬁ.!.a e are also those with low or moderat=ly high agglutination

’,j; the investigation of cescs of pyrexia of uniinown

Q-;'.“g_‘r.“_f_'. or during serological su-veys such as those of blood donors. The

tibe di!a 1n asome of these casas hove proved to be mercaptoethinol-

»' o K SR

: 5‘3:1\:3 and have faeiled to fix complement. They are IgM antibodins

‘that are residual from past infaction, either overt or subclinical,
tmh contact or through the drinking of raw infected milk and arc nu
longer indicative of active infection. Low titres might similerly bhe

obtained in districts where brucellosis is endemic.

In voma patients in whom the dingnosis of chronic brucellosis is

proved by culture of the organism, the agglutination test may even be

neaative at all dilutions (Kelly, et al, 1960). Therefore, the finding

of negative agglutination tests do not exclude infection. Repcated

‘tests should be carried out in such patients with symptoms and signs

' strongly suggestive of chronic brucellosis,
may be very helpful. Though a diagnosis of

and the detection ¢l micro-

globulin (IgG antibodies)

'3_ cellosis can ba made with certainty ©

sence of IgG antibody muy not
must also be mmgelm_ HEALTHE{EI!'gSITpOIE:(ePROJECT - %

nly if IpG antibody is present,




ith veterinary sun mfmm—o Expert Dnmit?

10nod +he (‘L )’-;7\

-loned that extreme care should be taken in Mtﬁlﬁ'mt“

)
=

agglut ‘u.,” xf"" less than 100 TU/ml (WHD, 1964a). A titre

anc ’.‘,x:’ of brucellosis is proof of disease (Spin, 1956).

1@ Agg: l“J’“E;—i‘? ."‘tg'rﬁt

- ~

T* T m 4 P 3 v
A slide agglutination test performed with whole blood and blue

stained antigen was introduced by Brumpt (1940) and Castancda (1950,

J'H o p gquick screening. When agglutination occurs, clumped particle:

WA

/

formi u*blue ring, surround a red centre of liberated red cells.

“'

,;l,?"f.. 5@ of the low sensitivity of this test low false positiva titres
];’}'(fa_iiminated. Castaneda cdeveloped s surface fixation test which
'aeteotsan antigen—-antitody cumplex on filter paper. From an examina-
tion of 21800 cattle cample: Kretschmer (1967) concluded that the reli-
ability of the suriace test was not significantly below that of thevtuba
agglutination test, while most of the non—agglutinating antibodies were

detected as woll. The surface-fixation test is therefore considered to

be a time~ and cost-saving procedure. It can be performed and inter—

proted easily, but standardization of the antigen preparation is needec

("‘Dv 1964a) .

Acidified Plate Test (Rose ( nd Aoepke, 1957; Lambert and Amoroult, 1962)

nique is desciribed by al'on and Jones (1967), Alton ot al,

The tech

,:.975) 0.03 ml of an acidified antigrn is added to respectively 0.08,

3.04. 0.02, and 0.01 ml of .erum (equi nlent to respectively 200, 100, &,
b ’ » . »

o /1), The bbby prbieer tewparatre. §The Bnleasn=
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lutinins are inhibited by
., T' 5 depends on the height of

ind the pk H,J,:ﬁ‘“w" $0 .

Recently. the ﬁﬂ* ‘d platc test has been used freguently under

.-

-.:.'u"i,;,.at’;.f_ﬁig; 4., : #.’*\'pf.late-.-..taat (RBPT). The antigen i= stained and

satrated  to dncrease its sensitivity. The test cen bs perfcrmed

*\ ot

eit iTTI"*‘t or plate test.

:L'u.' ‘drop of antigen is mired with an eguzl amount of undiluted
serum on a glass plate at room Lemperature. The results are recd after
,&;: inutes on a white background as either positive - showing agglu-

‘tination - or negative - showing no sgglutination.

Another technigue, using serially decreasing quantities of serum,

_enables the examiner to rwao thu test in eight minutes.
l :
, A The reliability of the RBPT in veterinary medicine has been estab-

1ished by Morgan et al, (1960),uorgan (1969), and Davies (1971). Tre

application of “he RBPT to human medicine needs further investigation

according to the WHO/FAO Committee on Arucellosis (WHD, 1971).

Cox (1968) advocated the use of tho ropid agglutination test when

working amongst the nomadic trioes in the Northern parts of Uganda ond

Kenya. Hpowever, preliminary stadies in Nigeria had shown that the Hose-

Bengal plate test was {noffectiva on human sera (Falade: personal

communication).
vnalutination Test

» Brucellosis Card

This is o macroscopic, egglutinotion procedure utilizing disposable

mterials, o stained WfﬁQEHQHE‘XmF&%SITORYpRoJ%gtigon suspension of Brucoll




of minimal size. The card test

— AT #2

: ¥
on TN i \ &‘
ensitive gualitative means to measure the presence or
I O P - -
igG  agg. wg_'(;,.gj The card test has been developed to

o S s
' 8 ‘-c) J“r‘ Yo
- - |

PR 3' ;s'm, ’ ¢
results y 1h the mercaptoethanol tube agglutination and

ompler ,u..mt*“ﬁf,ﬁ‘} 2sts dn the screening of cattle sera. I+ has been

found mos i.”:ﬁ—q‘ !'i.m the Brucellosis Eradication Prograrme in the
I

Unite u‘ﬂ(meoletti, 1967). The test has also been improved upon
Jo ol

and o (-f“’:' | &in the diagnosis of human brucellosis (Nicoletti and Fadai -

‘-u\

Shot j.qf 1971; Buchanan, et al, 7974) by employing the method recommended
by United States Department of Agriculture (Nicoletti, 1967; 0'foilly
a:‘m’ 1971). Buchanen and co-workers (1974) found no false-
positive reactions with the card z;gglutination test and this supgests
%“the card test is probably superior to previously described rapid
"slide agglutination tests which gave many false-positive reactions
ﬁ!(céstaheda. 1961; Cox, 1968; Hall and Manion, 1953; Schubert, 1953).
The greater specificity of the improved card test may be due to the use

of an acidifizd standardized antigen which minimizes IgM egglutination

antibody effects (0'Reilly and cunningham, 1971). The card agglutination

test offers tha advantage of immediate bodside rosults since it can be

performed in four minutes. A positive card test in a symptomatic patient

would provide laboratory support for treating the patient immed lately and

might result in treatment two to five days earlier than if the physician

‘yui.ted for completion of the standard tube apgglutination tests. Hovwevor,

. tive result would not rule out a diognosis of brucellosis, espe-
negativ

cinlly if the serum was obtained during the first week of the patients!
Cially 8

" § when IQ" ngwglMRH REPOSchi)E{\.(‘% OJEngduced :
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r alic i'w;ix bsent egglutination in the
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jgluting «f- tests (mm and Wright, 1951; Glanchur,

1961; Sch ‘ln“'“'?’lw 1951. Zlmamn et al, 1959; Zinneman 2t al,

e

: '*mﬂbinim IgG antibody is mixed with a suspension

. ....i&,yc"”‘g » agglutination often does not occur, though the anti-
to and become, as it were, part of the antigenic mosaic
1f rabbit serum containing anti-human globulin (AHG)
is now , the AHG reacts with the lumar globulin on the brucella
u,'l’l; ;gg’olu@ination takes place {Cournls, Mourant and Race, 1945;

,\" 150r and‘ Merrifield, 1951). Two types of antiglobulin technique of
'~ have been descritud (#0, 1971). In the first, o previously tit-
‘rated antiglobulin reagent (serum of a rabbit immunized against human
;ﬁlobulin) is added to the saline-washed Brucella antigen after the stan-
dard agglutination test has been performed. This is designed to detect
incomplete or blocking antibody, as well as the presence of antibody at
serum diiutions beyond those at which it can be detected by the standard

agglutination test. The demonstration of incomplete antibodies or tha

| extension of the titre is interpreted s a positive result, and expressed

"n IOU. L |
In the second type of antiglobul! ) test, the test serum is heated

to 70°C, mixed with Brucella antigen, pnd after a short period of incube-
qr.o ' e —

the cells are washed. \n antiglo! ilin reagent is then added.

An automated mathod for e detaermii .tion of 1ncomplete antibodies in

AFRICA DIGITAL HEALTH REPOSITORY PR JECT

B anti-human globul .n test ha. also been described (Petruw ol o |
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| he: -"Umﬁan, ‘the Coombs!®
he estimation of non- "W ‘antibodies.

he Coombs test 4a n

Coombs test 1s a s ﬂ:ﬁhlakmeem for making an early diag-

ne :."':‘}?}Wy’u

’ﬂ»'- &iu oppear earlier than the agglutinating

r'—l"f- i 1\‘.:31 i ml test for establishing a disgncsis of chronic
w( df:har with 2-VE test and CFT).
Com F?thbion Test
J',.."-‘ dmmunoglobulins pmduced during Brucella infection, IgG

.ug but IgM does not. In human infection, the IgM anti-
bodies appear earlier end disappear later than the TgG (Brodhagu anc
\,,!1955). The same holds true for animal infections. If active infec-
tion persists, the complement-fivution test (CFT) remains positive

" because of the presence cf microglobulin antibody.

In veterinary medicine tha OFT is an important and much used fest

in cases where a preliminary screening survey by the agglutination lest ie
not conclusiva as to vaccination or infection of an animal.

In huaan medicine the OFT is on essential test to diagnose acti-

vity of the disease, particularly in cascs of chronic brucellosis. In

tie presence of a low or negative agglutination titre, a positive OT

indicates a still active disease. In the acute stage of the diseasn,

the standard sgglutination t4itre is usually so high that the OFT dons

‘not contribute to the diagnosis.

The 5T is subject to great variability and results depend on

differences in technique and the type of antigens availlable. Stan-

t than standardizaticn of the
dising of Yw o7 ‘\ﬂilCMMHgfszpgglr%gngggT

R ——TTTE—



ir »:._f“"”"i‘:'\"‘"‘ﬂ "' ' F mu-an,ca] la
the ’;ff-"'."_s;,';jfl ib‘ﬂrhuabm recommended by

"o Ny

e - = >

| m'*(m. 1971). Titres of test
ﬁh*?ﬂiiﬁtm of the standard serum.

0dy test is a specific and sensitive mothod of
din in sera of man and animals, and may he positive

Iﬁ'tination test is negative (WHD, 1971; Blegeleisen,

-_,,,_g_c'w ‘end Moody, 1962).

\i-r ‘ B

The direct fluorescent antibody test and the method using fluores-—
‘m{’ﬁ nbolled antiglobulin (two-stage mothod), can be used for cetecting
_.,._...,-_ ) .a,_q in certain pathologicel materiuls, particularly when they are
'heavily contaminated as in aboried matarials and isolation of the agent
may be impossible (WHD, 1971). Corbel (1973) proposed counter-staining

| ‘with Evans blue to suppress tisnue autofluorescence.

| The fluorescen® aniibody technigue is very useful in epidemiologi-
cal surveys when many sera have to be screened (Edwards et al, 1970).

Thae equipment required for this test is relatively expensive, preparation
of the resaonts is a complax task, and interpretation of the results
requires well-trained personnel and careful attention to necessury con-
trols. If the laboratory is adoguately equipped and staffed, and tre
technique properly used, the immunofluorescence test can contrilute
greatly to basic studies of pathogenesis and immunogenesis of brucellosis,

It can also be recommended for routine diagnosis amlong with othor con-

Ventional bacteriological and servlogical examinations (Hiogolmscn, ot,

- ' 1% : m' ’97 1 ) 4 AFRICA DIGITAL HEALTH REPOSITORY PROJECT



eous have been studied exten-
7 \' 2 ,‘@%‘pt@al* (»1974) in the diagnosis of human

— "

,o""hj.

:“H ””.;

sis. lﬂfh:edata':obtdned in the USSR suggest {hat the

;}Q"% ne Vﬁlplc‘l.fic and sensitive than the standerd snglutina-

ion 4"*?350‘ ,,~ lpu:iﬁicity of IHA test was not verifisc bv isolation of

“7~’3_,L‘)__f3 ?ldhh:re ©of specimens obtained from positiva persons and ani-

mals b B q'q\' r, the method deserves further evalustion and may Lie worthy
of »"» lusion in the battery of serological tests used to confirm suc—

ﬁ__"__'_'g;ip_fi":nmtive' serological tests (wH), 1971).

s

. B

= ""I"ﬁq»lpocificity and sensitivity of this test depend on tho antigen

: (ﬂ'u"oafor sensitization of sheep erythrocytes: Versilova et al (1974)

.f ".l:"‘fufw“-dwalopod a lyophilized erythrocyte antigen and other workers have

- also prepared soluble antigens derived from brucella cells for use in
IHA test and OFT (Chen and Elberg, 1969).

The Brucellin Intradermal 8kin Test

This 35 used to detect the sensitivity to Brucella antigens. A
positive *est indicates that the body has at some time reacted to the
pres=nce of brucella antigen and becoma sensitive to it. It has no
other significance and its valie is limited. There is no correlation
. between this reaction and the level of agglutinins. The .test can bo
negative not only when specific agglutinins are present but even whon
» organism has been grown from the blood.

The WHO/FAO Expert Committee (WHD, 1971) suggest (1) that a per-

sistent negative test excludes brucellosis, (2) that a positive test in

AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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7"

RS S s [P
""‘9"5"(0 i-»':' o

N 'Il‘." :

d in making a diag-
pa!::l_mit vd.tlm.veguo symptoms, :ince in
ome countri ”'&-“7"’“7- 25 per cent of the normal population are pcsitive

4510 :J- ‘.'j—”.?bi" I \-.I’“'"')h .\\ h}

. -.\.-A.q‘ F .
TR Y
i

o

reactors r““ﬂ;‘ et al, 1952). Also it is important to bear in mind the
’_rlfn

fact that ve ¢ , indi\dwals may have positive skin-tocsis.

. -
-
[}

==“"7' o}-‘ thc ‘disadvantages of intredermal injection of brucellin is
that 'ﬁ" ,qpmvoku the formation of agglutinins, *hus rendering the
,ﬂ,‘(.._; t ,taﬁon of positive agglutination tests difficult (Brads!reet et

o‘ ~
=x. "\- Rl

3 1970; Report, 1972). Many investigators have not found the test of

L

v luo,

(&irk 8t al, 1952; Christie, 1572), and some even sugge:;t that
\ita usa in the diagnosis of chronic brucella infection in the alisence of
- other supporting laboratory firidings should be discouraged (Spiik, 1950) ,
D: SUMMARY OF LABORATORY OTAGNNSTIC CRITERIA FOA HUMAN BRUCELLDSIS

The different techriiques nnd methods used for the diagnosis of
human brucellosis vary depending on the objectives of the disgnosis:
(a) disgnosis of individual cases;
(b) screening and mass surveys to nvaluate the prevalence and
distribution of human brucellosis in a particular area.
fhe fourth report of the joint FAO/WHO Expert Committee o1 Brucel-
‘losis recommended the following guide-lines (WHD, 1964a):
(a) Diagnosis of Individual Cases:-
(1) culture
(2) Serological tests, including serum agglutination test,

complement fixation test, Coombs test.

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



ey CJ’"  far fetrile con-

ology, positiy ‘rai."g‘;io’.'ﬂ by haemocul ture
. -‘:- O 2o T -

"Df""n 1”00818 The 2-mrcaptoethonol Coombs's test and OFT
jqﬂprerm the usual mothod of diaoncsis (Christie, 1974) and

‘these may be supplemented by blood culiure (Kerr et al, 19656).

[

Lt

?MZ-IE test is perhaps nost L=ei.l for evaluating whethur chronic
brucellosis is present in putdiunts with positive standard agglu-
tination tests who daveluped illness more than six months previously,
If the 2-ME test and OFT are negative, the case is not one
of chronic brucellosis (Buchanan et al, 1974; Kerr et el, 196(; '
Coghlan and Welr, 1967; Reddin et al, 1965; Wilkinson, 1966).
(b) Screening and Mass Surveys: Thae practicable and useful tests
innivde:
(1) the serum agglutination test;
(2) the intradermal test;
(3) the whole-blood agglutination test; and
(a) the surface-fixation test.

The accumulated experienca of investigators over many years has

demonstrated that the agglutination test, if properly performed,

is an 1W51Mb19 dm#&!\gugéégﬁﬁmigoéc@r to Le rocalled that 1in the



= «-..:..ﬂ Fever *mm‘i‘m agglutina-

:Adence of brucellosis in man (and animals)

°'-lt by means of the standard agglutination test

which 1s Ed‘dmle and economic procedure (Buchanan, ot al, 1974).

) o TREAMNT OF HUMAN BRUCELLOSIS
v‘ - M
(Bega dless of the Specins of Brucella Caus!nc Disease)

11 F?ointa to Note in Theram

r wv“‘--\‘

/""( 2

1. thatreabnant of brucellosis, it is necessary to consider the

f’f’ v\and subacute forms scpara:ely from the chronic form of thi disesse

A
e

2. Antibiotic treatment is rccommonded for all stages of the discase.
j;ril commonly thought that eirce Brucella ia an intracellular pathogen
relativoly inaccessible to antibiotics, brucellosis is incursble and
patients only need rcassuring. This is not so, and prolonged antibintic
' treatment would seem advisable. Treatment should be started early, and
the temptatinn not to treat patients diagnosed late who are improvirg
must be rosisted: they may deteriorate suddenly while being observed

: (williems, 1973).

- Choice of Antibiotics: Tetracycline seems to be the most suitable anti-
biotic (6pink, 1960; WHO, 1971). Chloramphenicol has some valuo in
treatment but penicillin has no place in therapy. While Streptimycin
and Sulphonamides prove singularly ineffective when given alune, success

hos | reported when they are used in combination and also whon strep-

’ :;' wein and tﬂthYC].im AMMITM&GH &%&QQQJEWMUW ot Emond, 176’7) 3



Co-trinoaz -(t~‘-'=r‘"'“,:r*"“ ) 80 m, and sulphenethorazole, 400 g
tablet )) has “7*“){ épﬁ'activc :ln a number of patients. Sen—
sitivity tes ~“7f”*_(f”“'f ;Li;y érvpurod discs on bovine isolations of
Br. :__.:.x__‘i.llf)\ bitl?at 47 par cent were resistant to co-trimoxozole,

bin @

1.1 pe ""‘Lx 2] tetracyclim, and 4.7 per cent to streptarycin (williams,

1973).

| _‘,’."xi&di:vp;é@ta respond to oral tetracyclinu 0.5 g, six-hourly

fc ,,8‘71 1, together with intreamuscular streptumycin, 1.0 g taily for

_A?i“g three weeks of treatmont (WHD, 19654a). In severe illness tet-

_{ine should be prescribed for anotier six weeks at least (Villdams,

‘ 973). and it may also be necessary to administer the drug parenterelly,

mhicularly in cases with demonstrable localized lesions (WHO, 1971).

Relapse or reinfection; which is indistinguishable, is an indice-

| ‘:'tion for a further course of troatment with a combination of tetracycline
and streptomycin. Occasionally in chronic brucellosis the response even
to prolonged treatment is poor, suggesting that some of its manifesia-

tions may be oue to immune mechanisms which do not depend on a persisting
‘endogenous Focus of infection.

' Precautions puring Antibiotic Treatment: The following warning in the

ird Report of the joint FAO/MHD Expert Committee on Brucellosis (WHO,
959) should be kept in mind: "The indiscriminate and uncriticel adnsinis-
$ration of antibiotics for brucellosis offers certain hazards. 1In somn
,... tically 111 patients, the initial dose of antibiotic may be followed

3 shock. Even in patients with unquea-
7 48 ‘ mm mctm' i"ﬁ%(.!,iglglgl'}l_}HEALTH REPOSITORY PROJECT mJ



., nl_:y urionaly interfere with
‘ rbedintutinal function may persist

= .F;—;-;. f ,.s_ ___,_j‘ e
cases for we ﬁgnd n)onths after therapy has been discontinued.’

and prur hi‘é uni are disturbing side-effects. Occasionally,

.‘rll-'- y l‘ ‘

|_
w3 .,.. e
: 'V 4:.' J : ‘f

4 br amtemml:ltu associated with antiviotic-resis-

'H-’J':”A) cht:oi uny occur, "

by é“”"% (o) taroid Therapy

T

gg costeroids and immunosuppressants sro not recommended in

X

."'
ordinary cases of brucellosis. Their vse with antiblotics, however, may

‘

.stified in certain conditions. Tiey may help, along with antibio-
f . 1n patients with = vere septiceemic brucellosis to praevent toxic
‘ tions following the first few doses of antibiotics. Bleeding due to
’Mbopenia is anothor rare but urgent indication. Corticosteroide
may also be used in cortain visceral forms of brucellosis (WO, 1971).
Steroids should GLe given for only a few days, at moderately low dosog;),
equivalent to 500 mg cortisone daily for 1 to 5 days ere rocommendod by
Christie (197a).
mring'chmnic stagesof the diseanse, treatment wi.th corticoste-

roids would seem inappropric se, for th ie drugs sometimes ur:e.luthnl but

chronic brucellosis is not (#illiam, 1’ 73).

i

Treatment of Acute and Subacute Brucellosis

)
;
E

General Treatment: A patient wi'h acute brucellosis requires sup-
R

Sort {ve py, including | :d rest, g »d nursing and adequate diet, I

AFRICA DIGITAL HEALTH REPOSITi Y PROJECT

koo ¢ i mentally disfurbed, sod tion may be required. If thore



IO o -
.‘-"vf*l.’, - PM&T"’ a" m r ﬁ’z
ase the \% ”u sponging may be neces-

if the temperature : P‘f.r“w*'r

Mn.‘ '
';"-'72: pati f'ﬁj S 3@ 8 ﬁ'uwm and symptoms diseppear on this
atment only, witho »sp-cif:lc treatment, and this should be
q\'"‘"" lua w.vanynen treatment.
5l

Specific Tmtlunh' Antibiotic treatment is recomscndod once

/..

They shorten the acute stage and Jdastroy extra-

""" Brucellae ere intracellular organisms, they may be
l‘)‘”ﬂ tcd'fmm the action of drigs and emerge iater to cause complica-
,,,_,‘. } or relapse. However, early and adequnic antibiotic treatment will ’.’

_probably reduce the incidence of relapses and complications.
,M tion of Patients Response to Spocific Treatment:

, In view of the frequency ~f spontaneous recovery, the following
points are recommended by the WO Expert Committee on Brucellosis in
Judging the effectiveness of any theropy (WHO, 1971):

a) clinical improvement within one woek;

b) the failure to recover brucella from the blood, or from other

tissues or sites, when previous results were positive;

c) a reduction in the freguency of complications;

d) a reduction in the frecuency of rolepses;

o) a drop in antibody titra.

Treatment of Chronic Brucellosis
The patient with chronic Frucellosis without obvious complications

 presents a different therepeutic problem. The first thing 1s tc be sure

t"t the dwm sis is CU’XEE& SI(..:ITAL HEALTH R%I%SIT%(F\?Y chgé(:ﬂi" do on treatment.,




.
L] I:L "r ‘\bi a&
o ::L_i.f.' of fovar, troatnant s

w\ _\_J be dus w'ghb m-um of

lar brucellae and also cir ‘“ﬁm organisms to which drugs
ble: but fov ""*' -qmsm: due to the release of endotoxin
roducts from deq u gmgm and, when this is so, zntiviotics

be expecte &’&I help (Christie, 1974). The responso o potients

‘
|c|§|‘ ‘,'

to antibiotica {s less than U the scute phase
| bm some of its manifestations muy be due to immune

- S

pachan. "ﬁtich g0 not depend on a persistina cadogenous focus of

: . ‘-«':_;) .", . B ‘
If the patient is hypersensitivs to orucellar antigens, disensi-

ting moy be worth trying and is rucommended (WHD, 1964a). Desensi-

~Z

o .
-~

Hsation must be distinguishes (rom treatment by intramuscular or intro-
ﬂm doses of brucellar antigen (Griggs, 1948; Castaneda, 1941) which
’-tw in the past in some cases of acute brucellosis with painful
. localized infections (WHO, 1971) but not now used (Christie, 19724).
A fow carer of brucellar spondylitis and arthritis moy require sur-
glcal intarvortion, in addition to antibiotic treatment.

roeiothernpy moy aloo be a useful adjunct to treatment.
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L FEATURE L..L" F HUMAN BRUCE| LOST ~T° -ﬁ,fEf) évﬁlFFERENT AUTHORS

:'="‘wspgnk’\ 7 ‘;;_' 080; Dalrymplo Champnoys
(1956) (1947) (1960)
uljg;g U.5.A. England
abovtus Br.ab.+suis Br.abortus

'1?1 230 1,500

93 100 76

7 B84 78

67 a0 55

65 64 64

60 LA L L

37 25 5%

33 SHe 28-S

5 o l2'e s

19 7 19

72 75 60

16 60 30

10 O 5

: 25 30 3

‘i"ﬁ!VDUO disturbance 4 50 6

Iuoonnia 30 35 3

. SIGNS (in %)

?:32?‘ a0 ag 100 100

* Undulant fover 0 15 75

Splenomegaly A0 33 22

Lymph glands enlazgement 39 ~OC 4

Hepatomegaly 20 oo c

¥aight lrss SO0 90 -
Skin resn S 11

Orchitl= 2 9 1

Spanaysiitis A ..é ..;

Art“f&t‘ﬂ oo(o) - e

Cardioc involvoment
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HUCELLOST \ASAM'PMMDIEVIEWU‘ :
.——-m;:u AO0L IN VARLOUS COUNTRIES.

-

S(BIO-ECUDAIB PROBLEMS

.‘—-] =9

C)‘,’,Ké{; use of its direct impact on man's healti but also because of

t C} -'-- omic losses and redustions in food supplies for which it is res-
ibla. Therefore, the imoortant aspocts of brucellosis as a world
|,1‘ oblem are essentially two: (a) the public health significance, and
b)thc economic 1oss te anizal industry (WHO, 1964a, 1971), caused by
| iﬁc.‘aborb.:s species.,

Its public healtn significance includes not only the direct or
{ndirect transmissicn of the disease from infected animals to man, with
the consequent illness, physical incapacity, ond loss of manpower, but
also the sarious dimunition of much needed animal proteins which are

essestinl to human health and well-being. This is particularly true in

couniries with a developing economy ant animal husband:?'.

In many countries of 11e world, -ucollosis contribut«.:s' lanyely

9 to & low standard of living, and the W ~1d Health Assembly (WHD, 1969b)

recognising this requested Loth FAO and WHO to assist membor countries in

assessing, in a more analytic and sys!ematic manner, tho economic
. ' )
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funds are ;. rec ”Jtoﬂ from national and intere
sources (wi i ”” ,:1 a“mamn-, 1972). It is suggestec that
‘».i,.‘ lysis should include the following principal costs of

> .—-f(y p o
"-46

,v'-*:“ o ”afﬂ indirect costs of the disease in the individual, @.g.:

e .-...

= mlﬂlﬁﬂlfau, and costs of hospitalizatiorn,, rnursing, and

| - drugs;

’ (b) loss of income and loss of productivity, as a result of
absence from work.

Costs to the enimal indusiry from:

(a) abortion, causing loss of potential adult livestock both for
replacement in herds and for human consumption in the form of
meat, milk, and milk products;

(b) weakling animals resulting from premature birth, causing loss
of revemue-producing products;

(c) iowered prices of animals intended for export from a brucel-
losis-affected area, and lowered prices of milk and milk pro-

ducts as a result of local ordinances prohibiting the use of

products from diseased hords;

(d) effects of infertility;
(e) loss of national and {nternational markets;

(f) decreased output of meat and other animsl products from

herds that are infected with brucellosis;

AFRICP DIGITAL I-EALTH REPOSITORY PROJECT
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vational 1 ’T'-“‘u iﬂ'ﬁm of

h - Oy
' e -——\—-.-.“.'; e < \-4

gremmes ”}5 ~ Buch costs may include:
Jovernment e mmao ‘replacement of diseased
‘-‘:‘g” =
(b) *,;:“’,. en' s ammtim for disability;
f L " ' 5 of testing-programmes:
3500!1:0 of vaccines and their administration;"

:Q‘.

o 5-. .\\.
3 ('}j costs of enacting and enforcing legislrtinn (expenses of
- veterinary and medicel services, legislators, etc.);

- (f) costs of informing the public an: professional groups about

&
L

. *

" the programmes;

(g) costs to other necescary projects, as a result of the need

to give priority for manpower, fecilities, supplies, etc.,

to brucellosis control.

B: PREVENTION AND CONTROL OF BRUCELLOSIS IN MAN

In the prevention or control of an infectious communicable disease,

three main moincds are generally used, vizi

a) limitation and control of the reservoir of infections;

b) control of the method of transmission, and

c) attempts to increase the resistance of the population.

The problem of brucellosis is primarily a veterinary one: if sni-
mal reservoirs of the disease could be eliminated, human infection
would automatically cease. Therefore the theoretical approach to the
prevention snd control of brucellosis is simple. Infected aninel raser-

Voirs can be detected and removed from herds; milk can be rendered safa

AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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—

'.."

d; meat and meat products can be
eat-treatm _gqaubd;u1tutm. ‘and cattle,

goats, 3:’:';‘,;“{}' !_\ pngpumbe,,imnized egeinst the disease.
L_"ﬂ-'t_:;f'_; a ),‘ tbesmtter 4s not so simple. The elimination of

SNy ol'-.;\'-'_-j‘-loi g AT NT AT P T) o

'.,‘-.‘.".,.'i.'.:.'.'"l man reservoirs presents formidable problems, but much can be
expec

Xros
‘F
PR g

prescribed areas. Various methods have been adopted to bring this sbout.

fm attempts to control their size or from their abolition in
ﬁ’u ‘a self contained small or medium sized herd it may be possible to -

| !uidicito-'dnfection entirely by protecting ageinst infection from manure

~ intervals (for example, every tso months or so) so ss to eliminate all
animals as soon as they become pooitive. With larger herds this method
may not prove effective particularly if there is imperfect control over

infection from other sources. A serious problem is presented by the

infected non-reactor which may abort or excrete Br. abortus in the nilk
and 50 contaminate other animals in the herd. Control of brucellosis in

areas of nomadic animal husbandry 1is particularly difficult to achisve.

High costs are a serious hindrance to programmes based on the test-

and-slaughter policy. The initial expense may be beyond the resources

of veterinary services in many developing countries, even when it i3

clearly justifiable on a cost-benofit basis (Abdussalam ond Fein, 1975).

~ Milk and Milk Products: Legislation should be enacted to require pas-

"ftwriution of milk and milk products (w0, 1971). Brucellas ere killed

" s lower time-temperature combination than that required for Myco-

terium W}pﬁﬁw'wﬁmm- Hence, where milk cannot



| is usually more heavily contaminated than the rest of the
| :""_"‘Ir‘,_ -%'i:;;’_, \,; 2 f ﬁglqwluxnhim to the surface carry the crganisms
with u.w o &fﬁ!ahuzﬂm-twmwm combination should be usec for
4:1'2:"' '-' ﬂon.ﬂof cream derived from unpasteurized infected milk than
for t the wxcatof the milk.

oxf‘

3 e &W§“utf9mmcts: The transmission of bruceliosis by mea! and

- e e

‘1-_:'

meal ’Pmcu can be prevented by subjecting them to adequate hrat treat-

ﬁ,ﬂ,j!t" Tt is important to note that tha organtsm can survive pickling end

~ smoking, as well as chilling and freezina (wWHO, 1971).

' In the interest of public healtii, it is justified to adop! strict

' measures concerning the delivery cof brucella-infected animals to abat-
‘toirs, the conditions undoi which they are slaughtered, and the methods
of inspecting and judging the meat. Personnel should be well protected
against the risk of infection by wearing gloves and goggles, and they
should be kepi undur medical surveillance. Health education of live-
stock farmers and abattoir personnel is important.

Immunizotion: Adequate heat treatment of milk, meat and their products

has no effect on human brucellosis due to contact with infected anirals.

Vaccination of animals has proved succesaful in preventing spread of

brucellosis in herds and it is practised extensively in veterinary medi-

cine. Howsver, eradication of tha disease by removal of infectad animals

R i 1 {s the only completely satisfactory solution (Christie, 1974).

Vaccination of man 8s @ mathod of controlling brucellosis has been

tised widely in Wucﬁgmuﬁmmg,Rm&Tm decades, snd the vaccine
: "



Posed ‘_'..:.::';v‘;"_: ;' stion wi ﬁ\’t Jm‘iﬂl\lﬁl (V.l"lum. per-
1 cog .,J,.’r.L*. bio 3};; \fﬂ 3 """aﬂ-m 4o considered by many authors

DR 'A

a poor ¢ “Mr

s RW to ﬂﬂ”fbrbbllm though it may be the best aviilable
pethod w ?:.fu due hfm-hwam- of husbandry, adequate control of
'.i:':ﬂ;*;;g-c,:, qnlmla 4s not possible (Versilova, 1961; Verailovn, 1966;

gk

Begarey, et __, 1970; Aoux and Sarrw, 1921). In Russie bebween /1 and 8

-

ple have been vaccinated anmially with a fall in mortiidity
m h ‘°°z°°° inhabitants {n 1952 to none in 1965 (Regumq et al,
0). Tho USSR authorities consider that vaccination is a valuable
:t to sanitary measures (Virsilova - personal communication).
Human vaccination has disaduvantages in that the vaccine miy pro-
lll:t severe untoward reactions or lllness in some individuals, and that
At may render the vaccinesz, hypersensitive to future contact with bruce-
1la entigen (Christie, 1963; Spink et al, 1962; Pappagianis et al, 1966).
Also it produces preralstent antibodies, which are sometimes cifficult to
gistinguish fiom post-infection antibodies. Therefore the Expert Com-
sittes on EBrurzllosis emphasizes that human vaccination iz a temporary
Protecti = messure sgainst brucellosis where there 1s great danger of
o-cuvational infection, e.y. for owners, and handlers of sheep nnd goats,
for sorkers in abattoirs snd meat industry, and for veterinarians ard
letorstory workers. The Committee considers vaccination in man as ¢ sup-

plesent to sirict application of sanitary and hygienioc measures. Tie

gecision on whether to carry oul vaccination in man must ba Laken in

sgreesent with Lhe mtiomnsl or local health authoritias WHO, 191) . Roux

Lerre (1971) v e B P T A agrosoRy braser Lrvma L igation and wiin
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+ moliten \'k‘q"'n'? ' U\U qﬂy 1r the iﬂw
ﬁ'w d i» m Mhnﬂ Of 'vescination in man have

3 BHUCELLUGLE IN ANJNAL 4

rds:  Isolation of the organiem from

‘rw hv’\ﬂhﬂ discharge and foetal stosoch content is the most
ain method of diagnosing infection in haids, but Lt {s time-conaum-
d almost impracticable. Serum agglutination tests in cat!le are

""" ) dndicators o infection, provided the animal has not been

tly vaccinated with Dr. abortue strain 19. In goats, sheep and

sgplutination tests are not s0 reliable as in cattle, but are still

sost precticable method used (Christie, 1974).

In recent wor*, suye of tiw old-established sercological tests for
the giagnosis of s~amal brucellosis have been evaluated. For esample tie
Standerd seris agolutination teut was found to give low titres in cattle
from bt Famoux ot sl (1968) were alle to isolate Br. sbortus,
Mico.wiil (1909) found that this test cetected only 52 per cent of the

o) ure positive cattle. Alton et al (1975) confirmed that standard

serum sgglutinmtion test frequently gave low titres in infected anirals
4 ¢ cosparstive svaluation of this test with the Pose Bergal (1ET) ang

7. Also Uw test gove low titros ina large nusber of animals from ehich

trucells crgeniom could be jsolated., The AET correctly clasalfing
‘ - ﬂ)‘lﬂn enttle byt sas more often positive {n

AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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{0 egplutination test. The
1y NOwavar, lder Rl Bt e e G = o

S mﬂ. re-posit: cattle and wes considered
et .&m% ""’

»
S

Hmtlnutﬂnm—

\‘-,_ e s
GAnuta G-a/zom (vide wn)

‘ﬂkﬂmmu.uuuv-muu-ofu-mumor
4”““‘\&

Tg_ -WMMwahlﬂk. The mechanism of the test -spends on

~.ﬁ-—u) A

. | entigen ~ entibody resction. The semple of milk is pomed into o test-
-ﬂ‘hmmumu-rm. carrying with 1t sy egglutinins
Mdlk Heematoxylin-stained brucells antigen (Wullcome product) is
.;-iﬂ.,mdﬁdlmcbdﬂrﬂ-mhdrdmmhudwimmdmmb-
 mation of a bluo ring. The test can be oppltad to a hulk herd sesple and,
4f positive, it can then be applied to carples of milk from single cows
or from groups of cows till the Lwividusl excretsrs are detected. When
@ ring test is positive, the orzsence of brucellse in the milk may be
confirmed by isolation on culture or by guinee-pig inoculation. However,
in prectice a positive ring test is sufficient evidence of infection.
The ring test is ie=s relisble for goat mdlk beceuse false positive
result mey bs cutnined in the presence of mestitis (0jo: personnl
communicetion).

2. Veccination of Animals: As long ego es 1906, Bang showed that the

inoc lation of non-pregnant heifers wdth a living Br. sbortus vaccine
mfmmmofimnityuMbyalmabortimmta. It
mdnfmmtunmvh\dmtthllminﬂngmmmm
meuymtmmmmhmwdmmmmr
Pregnant enimels in the herd end for humen beings who might contrect

| infection from milk.

AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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/ario "‘_-},u_»;'_""‘ > been used to inllgn:lz
Jut ;.J;".;*:.'h;‘:“'?‘!f°"7" f“ = .
he ldving attenuated vaccine, Br. sbortus strwin 19 (519),

gﬂ,;_'.

ause of its stability, safety, reliability and
?‘('FD 1964a). The 519 was introduced into the United
d‘ in 1930 and it has been used with good effect. The vac-
ised to vaccinate calves between four and eight months of
mn-pmgmnt helfers and for cows not more than four mcnths

: ”t. A single injection of one dose (60 to PO ¥ ':09 viable cells)

;25-..; Thaacsy

relccyy

ef?ﬁ s sufficient to maintain imminity for at least seven years (WHO, 1971)

% oﬂﬂ.va pregnancies (McDiarmid, 1957). Uniimited multiplication in the

4

y;if’:;i}g{us”ond udder is prevented so that abortion and infection of the milk
;m much less frequent than in uninoculated animals, This in turm leads
. to a diminution in the total amuunt of infective material excreted and

thus lessens the danger of Infection both of other animals in the herd

and of human beinge consuming raw milk,

The protection offernd by 519 vaccine does not appear to wane with
age, but the titrs of agglutinins falls rapidly. This is of great impor-

tance, for vaccination of calves does not upsat agglutination tests in

the auult animals. If vaccine is given lo adult cows 1t protects them

snainst acquiring infection but i1t has no effect on an infection already

present. The ogglutination tesc becomas positive and there is no simple

way of differentiating between animals positive because of previous infec-

tion and those positive becaus® of vaccination. Hence, vaccination of

adult cows is not recommended {f the objective is to eradicate the

diseasa within five years. Proper governmental control ia extrimely

¥ Rt anetr® 4 JAFRICADIGITAL HEALTHREPOSITORY RROUECT of vaccines with dasiruble
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(a) Bmcella abortus strain 45/20 adjuvant vac-

i:l,,"« ’«b’“ the kind of adjuvant employed, hence the degree of pyotection

“with all lots of vaccines produced in different laboratories hat not

* 7nmiatent. Also, some strain 45/20 adjuvant vaccines are not
,ct’otally non-agglutinogenic, a property which i: considered 'tn bi: an

’ ladvantage over strain 19 vaccine. Yeerly rs-voccination with stralin
45/20 may be necessary since 1little is known about the duration of immu-
nity in cattle (wHD, 1971).

(b) H38 adjuvant vaccine is prepuared from formol-killed Ur. melitensis

strain 53 H38, incorporatod in u water-in-oil adjuvant. A single dose
of 3 ml (4.5 X 1011 killed organisms) is administered subcuteneously,
comprehensive studiec have chow that H38 adjuvant vaccine produces o

sarviceable immunity in cattle ugainst virulent Br. abortus. The voccine

is safe for use {rrespective of uge, sex, or reproductlve stalus of

the cottle. Animals develop slgnificant sero-agglutinins and complenont
fixing entibodies which usually recede below diagnostic level within six

months and in milk and seminal luid within one month after vacoination

(m' ‘971).
(¢) Pilet-Bonneau Veccine (Bonneau ot al, 1970) 4is prepared by the

total saturation of the superficial sntigenic sites of killed strain 19

Organisms with anti-Brucella serum. Preliminary studies show tlat oatis-
—"

faclory levels of GMrthémmmRm&Tdm’“Gtmtﬁd in a nunber of



.;._.,._.1 \' Tels "‘v-v- ,' (;: ¢ .“' ,,0”; , MV' M‘Bh‘ltﬂd that this
q -.r..-... T
Lo 1-*«« vac ‘% 1s almoct as offective as strain 19 vaccine in
nrotectir “‘T- cattle laalost Br. sbortus and Br. melitensis infection. How-
e u..\:{;o—i:«‘ _’WMSMttu on Brucellosis recommends that the us2 of Reu.
.1 \\'ym’ a'—ahould be limited to countries where Br. melitencic infection

B ’

} : REVIEW OF THE PROGRAMVE FOR THE CONTROL AND CRADICATION OF BAICELLOSTS

Conditions in different countries throughout the world, snd alio

.' fih,.‘diffmnt parts of the country, vary £€c much that a single universal
_progremme for the control and eradication of brucellosis is not poss ibla.
,l.éompleta aredication of brucelleosis from animals should be the final
.fipbjcctive of all countries (WHO, 1964a) and this should always Le the aim
with cattle (Chrintie, 1974). 1n a country with reasopable standards of
dairy farming manogrment, pliminaticn of brucellosic requires only deter-

sdJmklon, co-oparntion and money (Craig and Wright, *967) .

The following are examples of different systems of Brucella control

and their results in various countries under varying local conditions

(Vun dor Hoaden, 195a): In somu countrics, gspecially the Ecandinavian

: control. In 1938, a
countries, ''= brucellosis has heen brought under con 3

campanign against bovine brucellosis was launched in Finland, whire the

initial infection rate was three to four per cent of herds. Tho radical

control programme then initiated yielded very satisfactory resu .to. In

1956, infectious abortion was completely wiped out among the Finnish
1 ec

1ivestock and consequently brucellosis was also erodicoted from the popu-

AFRICA DIGITAL HEALTH REPOSITORY PROJECT

lati f the country. In Norway, energetic nation-wide measures wire
on o .
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‘.

1 from the Government. Without
') __7“ \_ﬁ""if&"-ﬁi”j,‘;z‘;-;-_A he ";ﬁ'r; \-‘;:". . N\ TNt eyt o Tos
Soonakaon, the disease has been practically eliminatod

L
=

=
vithin a P r~-',~»- ?j 7 'Y '.v'-f-'.'?‘.'.
. i AL

ezt Billﬂorly, ‘eradication of brucellosis has
l} YO‘Jl&-. —-

-

;«(Bjorknan and Bengtson, 1962).
—-: e /
The \'m‘ , Mfection among the dense cattle population of
D ‘77:“'.;, requ ﬁ.rad Unabated activity. With the full support of tre Coope-

""f'“\": ° hdss and a large subvention from the state, a crilective cam-

.J.‘..
-

;‘Z

rx‘ m was set up. Tho original infectior~rate of 25 per cent

..«lh’

Q* th"mherdsin 1944 had declincd to less than five per cent towards

i_, .f_a_'z
b e
jminf'ected in 1951, in 1957 i{he figure was only one per cent. In

In the Swiss Canton of Zuirdich scme 1S per cent of the cattle hords

{} ;‘%9818\115 the percentoge of cows reacting to Brucella was 4.1 in 1951,
: ‘and 1 in 1956. In the U.S.S5.A. the corresponding percentage was esti-
‘mated at almost B in 1932, 3 in 1940 and 1.5 in 1953; human morbidity

hn been constantly declining because of reduction of infection in ani-

‘mals and the use of strain 19-BA vaccine in occupationally exposed

groups (Versilova, 1965).
1n the U.5.A., the first of ficially organized efforts to combat

bovine infectious abortion were made in 1333, when a Cooporativo State-

Federal-Brucellosis-Eradication-Programmo was instituted (Busch and

Parker, 1972). Great improvement was achieved when, in 1941, vucecire-
, : ;

tion with strain—-19 was added to the programme. Since 1947, a unifcrm

nation-wide campaign has been carried out, which is flexible enough to

cope with the different herd and regional conditions. 1In the tuo decades
w

following 1934, oppmmumEmEmmmJEnﬂﬂd of cattle in 11 million



} 5 :ﬁll

5

number of infected herds fell in this
n th "t of the infected animals from
ﬁnm 1941 and 1955 more than 21 million calves

»“
‘ -~
W W

\;::::..z:z;';g“; at b‘inu ‘during the following three years, 20.9 million. In

=
A—\,—‘ )\J‘} ‘ O

Uik infection rate of all bovines throughout the USA had fsllen to

.1 \per cent, while 15 states and Puerto Rico were certifisd as having
I
- Qh,- sorsi L 2

mlatcly free from brucellosis. Swine brucellosis is hovever
1pmva1mt especially in the Midwest and some difficulties have

_Tf-’""'“;*'fliil:’fin efforts to eliminatu it. These consist of lack of ruitable
,diagmatic tests, expense of testing and difficulty of tracing animals

,tasted ‘in slaughter-houses to breeding farms.

The incidence of brucello:tis in man reached a peak in the United

'. ‘Btates in 1947 with more than 6,000 reported ceses (4.4 cases per 100,070
;~’pop|.glation). The cooperative eradication programme and associated con-
trol measures, such as pasteurization of milk, have resulted in a steady

‘reduction of human cases. At present less than 200 cases of brucellosis

‘are reported every year (0.1 par 100,0(1) ponulation): these oro mainly

in meat packing workers and othor occupationally exposed to infected

‘animals and products, and are due to Br. suis of swine origin (Busch and

~ Farker, 1972).

In the United Kingdom, bovine brucellosis has been brough® under

control since the {ntroduction of compulsory test-and-slaughter programme

" 4n November 1972, but complete aradication of the disease from the tntire
or ,

cattle population is yet to be achieved (McDiarmid, 1973).

Although, in many developing countries it will ba difficult, on
'

30010 econonio gmnwFR'%&G'iﬁnwgummtnaRmuw eradication progremmas, tha



'!‘O(I

hﬁ‘l l  Ct u,_) ol w f can be put into prectice in

these areas, and that "% dates be‘put on control programmes which
ahn uq e .&W :
hould b u’;:“‘ *’ifl‘ﬁm-m'qe eradication programme. With sheep,

goats and pig LGN e b,
ga a te and p ]'lﬂ!'dmmoeumt is much more difficult than in cattle

l-lh.

/-::—c..

.:-'-Z’-;;C;‘* one may have to aim at control, rather than eradication.

Efffc, ency and economy in controlling and eradicating bruiellosis
.‘ - L o

,-I" |
"” 8 hd herds. The milk ring test is ospecially valuable for ocating

accomplished by utilising surveillance procac.res to dotuct

.‘%’J' l-'l(:t‘é'd dailry herds with a minimum of eifort and cost. The Expert

[comitﬁeo on Brucellosis advocates tha widest possible use of the milk

I“'\ GG
&

| ring test, and believes that it can be applied in most countries. (WHC,
| ?‘971). In areas where the milk ring test is npot preocticable, o.g., in
beef herds, serological teating of blood samples collected from animale
. \inving {n trade through markets, stockyards and abattoirs 1s of great

| value in locating foci of infection: this is referred to as 'market
testing!. The Erxpert Committee therefore favours the development of
animal icentification system, so that each reactor animal in the market

testin can be treced back to its herd of origin and each potentially

4afested herd can thereby be tested.

Vaccination programmes can be used effectivoly in areas with very

, B anca of brucellosis to reduce the infection to a point where
|' A |

" procedures based on surveillance and testing with the elimination of

reactors are possible without serious pconomic loss to owners of infec-

ted herd Vaccination is regerded as an {mportant sten in the direc-
5.

FRICA D HEALTmNWdRcMﬂﬁCiDBS oro also useful ir
tion of complete erad {2y



-"-,_'.Ii'{t",‘e‘i? 80 n‘n'-_ ‘
0‘ ar uandtlni:nidmcaofbrmanosia
is reduced in a fwk,&. e ;fgjv Sm important to limit the extension

.nfectio )w- _m*éc’mfr ﬂu'ough normal movements of animals, both

-56~-~

ween countries. This can best be achieved through legis-

- .,., T-‘u.k- .;-..'f-a

e Eladlicat U" -

vithin a (___;

3&?&5@1,' - e gx' MIO. cattle introduced into brucella-fies hercs, areas,

e

o Ry */5' |
or countries must be from brucella free herds, aress ur countries.

= 22 A

Y -'*:-A; ;’-‘,,J'. -
" A1l control programmes murt include the maintenance of a b igh

.
:iﬁﬁﬁ'ff?fw.irt’_mntal sanitation and perscnal hygiene, with adcgquata
8 boing taken to reduce the intensity of exposure. This is of par-

T |t

r‘m' important in herds with goats, sneep and pigs where eracication
“may be difficult.

The establishment of a register of brucella-free herds, under con-
" stant supervision and subject to periodic re-testing, ls necessary in
|

‘order that such herds may serve as a source of replacements for herds in

which the eraricaetion of brucellosis is being attempted.

AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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~ PILOT STUDY:

oAt ."
: 10 't EVALUATION ON BRUCELLA ANTIBOOJES IN IBACAN

N A e

A: INTRODUCTION

: jglinical impressions usually are the first indication of cither
rence of, or absolute incresse in, diseases: but these obstrva-

have to be tested in population statistics.

14

The need for the present epidemiological study was indicated by
'lib{.@ﬁE. A. Lewis, consultant physician at the University College Hospital,
'ihb.jwccoasfully treated with antibiotics two clinically diagnosed cases

of acute brucellosis, both with serum antibodies for Br. abortus above

': 400 1.u. The husband of one of the patients was later investigated and

found to have symptoms sugpestive of acule brucellosis with high anti-

-

brurella antibodies (400 i.u.) (Lewis: personal communication). About

~ the same period, an epidemiological report on Brucellosis in thn British

Medical Journal (Anon. 1973) mentioned a cose of acute brucellosis in o

man with a cervicalvertebral abscess who had recently arrived in United

‘Kingdom from Northern Nigeria.
the United Kingdom, and that Nigerians probably

The report implied that the infuction

tiﬁld not originate from

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



......x'f' etrospective review of serological results oi all

"'47;13“" lat ‘tha!University Collage Hospital, Ibodan with a clinical
S7 SR i) .
‘-."l;;,'é: flpyrwda of undetermined origin (P.U.O. ) and whose tlood

f’;:),} ar e sent to the department of Medical Microviology for Brucella
J : \

Y

.,‘f:' 2 agglutination test (S.A.T.) between Janvary 1970 and Decumber

L
“

}’;' 7 Ms undertaken in order to determine the prevalence of brucells
infection among P.U.0. patients.

| A serclogical epidemiologicel study was also carried out in Ibadan
: August and December 1973 to find out the prevalence of human
':..tjM:allu infection, to detsriminn the serological criteria for laborstory
,(ji‘ggnoaia of human orucellosis, to identify the group of people at spe-
cial risk of infcction, and to determine the source of infection and
.'poaa:lbla‘mde of transmission. In addition, the varlous serological
tests erployed in the diagnosis of brucellosis were compared in ordor

to select the primary test for further epidemiological studies.

B: MATERIALS AND METHODS
’_——_—_-_

(1) Retrosgectivo clinical Study: The laboratory records of all pa-

-"'tlonto uith a clinical diagnosis of P.U.0. and whose blood samples were

‘sent for 5.A.T. between January, 1970 and December, 1973 were raviewed.

s parformed on th
Only the saline Brucellg aqgiutination test was p n these uera



5

. .ﬁmq'--' e
femiological Stu GnurcssufSera About:Snl

: m =2 ; -
ylood samples w "-:;g:,j;{ '*f:‘* d from

A w'- '.
4 of various g roups w"“"“ woxking 4in Ibadan, aged between 18

‘0.—-

va :i'.,’."ha

each of 1480 blood donors, com=

tddd !::I.on, 120 sera from school children in dif{arent

i "a‘J';l.. 'y .
art: 1k 1 5
PR s ‘ “ vt M'X‘"

}’590.# betwaen 6 and 17 years were availrola for sero-
{cal C.'f',x ﬂm for Bmcollu antibodies. The sera wure divided into

\"“‘”“ 3 (Table VIII.®).

vl

c{.'f y Aw Those reprecenting a cross—section of the general popu-

.

vhich include school children, pregipant women attending the
' " ‘tal clinic (A.N.C.) of the Univarzity Collego Hospital (U.C.H.),

,|-- . male patients o« cenuing the Venereal Disecases (V D. ) clinic of

_,i

the 'll".C'.H'u and male blood tonvrs at U.C.H. Blood Bank: those engaged

u, husbandry or abuaticir work are excluded among the V.D. patients

anc '{._l!lpod donors.
F d to the risk of Brucella
!’f:‘mg B: Those occupationally exposo Brucella

organism infe~tlon, which include sloughtarmen, meat inspectors ot abat-

toirs in Tuadan, veterinarians, dairy farm and meat s
rkars at the University of Ibadan

hop workers, herds- =

Ben at ccitle control post and wO

<l

‘;""... : Fum.

The ware separat d from Lthe clotted blood samplos within 24
gsera

o - — 1ntil serological tests were p
fra of collaction and kep= at =20 G un

Oﬂthm.

1.0 collect: | human Sera were screon-tested

AFRICA DIGITAL HEALTH REPOSITORY PROJ.ECT

Sarclogical Tests:
] tha following serolor ical me tho
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4---‘
S

aglutinat: ar)%u gst m&mm

‘.:'.-"- w( '_ Odbmeg;g_(Wﬂﬁ)
 differ *;‘ng' ._ _ 'gfinuomn Weybridgo Br. abortus con-
centrate dilutec tﬂwV‘l(J o fr. abortus and Br. melitensis con-
centratod suspension dily w 1 ln 15 (K-n- ot nl, 1968), and Bacto-

=

ucella o “t tube antigen (Difco Laboratories, U.S.A.).
f‘ JMN tube agglutination test (BAT), tha nrocedures used

.

’ _&. (1952) and Kerr ot nl, (1968) have proves satistactory

‘.—
i

3 Y
» i
o A :r

e

1 laboratories; the me‘hod of Kerr and co-wurkere has |ieen

':JH). ‘ -
.

-' d in the present study. This involued sarial dilutions o! serum

‘:'. -

"‘ ge in 0.5 ml volumes of phenol-saline, vna to each tube was added an

wal volume of diluted antigen. A terice of sarum dilutions bejinning

. S

. it 1 in 10 were made, end in order ‘o avoid missing a "positive" because

- of a prozone (M to blocking entibody of IgG type), dilutions were mace

" wo to at least £ in 400, ihe tubes were kept at 37°C in a waterbath for

25 hours and resd with a megnifying mirror. The end point (titre) was

Sakan in sach cerins as that tube with the highest serum dilution showing

e cloer patary of agglutination deposit snd clear supernatant.

All the 1600 sora were tested by

2. T Card mluu:ut!on Test:

o
$hi= test. in humidity chesbers in room tesperature (22"c).
- L

0.03 nl of serum was placed onto the 'tear drop' area of the card

o teo drops of entigen eere pdded. A stirrer sno used to mi the

rocked forward and backeard coni inuously
serum end entigen and UW card

" '“ m.

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



= WaS qualitatively measured and expressed as Giﬂﬂ‘
en 1 :A re wer w» vy “'» : e
en there w ..N.,_,:Y%..& agglutinatic tﬂ.wps or negative when

Pop—— f‘ " L
2 l‘_i.b,‘__.,

-l t“"ii"“ Wl s * e, gy o, e
: -, Ll Otrgﬁl?h Coombs ) and Centrifugation Agglutination

piDstectlon of Mon—e gglutinating Antibodies in the Prozone Phase of

tihation Test: BSera which showed negative reartions

@be agglutination were tosted by this mothod, usina the

| 'ua.' T{-’_ bed by Kerr et nl (1968) with Weybridge Br. nboctus antigen

5‘]!.1 ’

J‘ﬂ’" .

'j;iﬁ 20 and Wellcome Br. abortus and Br. melitensis concentrated

N
‘,. sion diluted 1 in 6.

* +f1 SN

:"Q)om range of serum dilutions was prepured in 0.5 ml volumes
=“.;)\“A standard agglutination test; an eoqual volume of the more con-
jli ated antigen (than in the SAT) war sdded to each. The tubes were
:!i!q'tad at 37°C for 24 hours end any tubes showing sgglutination were
recorded and not proceeded wlth further. (The titres of sora showing
'iutination were less than that of the BAT because of the more concen—
:_':“ antigen used in tha test: Kerr ct ol, 1968). Tubes not showing

i'.,Ut:lnation were contrifuged at 2000 r.p.m. for 15 minutes, and the

atant was discarded. The centrifuged deposit was thoroughly washe .

3 tinas by resuspension in normal saline in order to remove all

25 of humen protein. After the fi 2l washing the cells were resus—

Pended in 0.45 ml normal sal lne and to sach tube 0.05 ml of ‘suitably

1t e - globuliﬂ (BJrrOUQhS Nellcome and Co.) was added and
Msed by shaking (as recommended by tho manufocturers). The tubes were

.at P06 for a further i 4 hours an examined for agglutination, whicr
{;' .

1in (AHG) resction withk the
t. 'es me to mn ‘AIQIGADIMALTH REngg#:)RY PROJE(CT )

11144 b4 et antibody ¢ ttached e tho bactorial cells.,
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A1,

L..__._,~..':L_. Jethanol Acnluts fm

T L"-“ ;.» ’T‘ w( ﬁ"'l ‘ ‘ ,'.::-';-:;r-,(:;!; .5 o " n"'b} wh mluumtm tmt or

o

Coombs 'wla\?f}," in retested and alao simultaneously by the mercapto-
ethanol """i’:{ &-Qﬂt“t in the presence of 2-mercaptoethancl).
The ’:_‘”  for carrying out the mercaptoethanol test (Z-ME
2"&5.:;?;3}'”‘""'- : :y%mﬂsm as in the standard tube agglutination tesi except for
t b!titution of 0.05 M 2-Mercaptoethanol in place of phenol-saline

~-J.".

s ‘-..-“ moent. Reading and recording the results were also sindilar to
those ducribed for the standard tube agglutination test.

The difference between the titres in the BAT and the 2-UE tests

indicates the pature of the imminoglobulin present; therefore both tests

'I *:hg’lre carried out at the same tine ano under identical laboratory condi-

‘.
5. The Complement—fixation Tost (CFT): As in the case of 2.ME test,

- only sera which showed positive reaction in thae SAT or Coombs test were
LN

tested by the CFT, employing tha method described by Kerr et sl, 1968,

using only Wellcoma Br. abortus antigen.

B
L S

b

The CFT were carried out in WHO plastic plates using a four-volume

technique with veronal buffer (ﬂxoid) as diluent. The serum dilutions

commaniced at 1 in 4. The Wellcome Brucalla abortus complement-“ixirg

antigen, d¢iluted to an optimal ~oncentration (1 in 85 dilution) was used
'

and two per cent sensitized shoep red blood cells (by the Wellcome laemo-

lytic serum) constituted the haemolytic system. The overnight Fixation

ined haemolytic units of
technique at a°C was used, with predetorm y

Burroughs Wellcome preserved guinea-pig serum. (The haemolytic units of
1ement in tho presence of

 complement detarmined AFRICA Iﬁdﬁﬁ&%oﬁ%mﬁ%ﬁm
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the was expressed as the reciprocal of the

Hghest serum dilut - 7.
e : ] ol ":"’Q.NW approximately 50 per cent lysis of

-‘":1_!..576“'?:"_‘?;,\_'4 Jﬂlﬁammd the serum controls should show comalste
ysis for | ‘ta,of‘ each batch of tests to be valid; olierwise the

ﬂ\w

osts we “ 8 repeated. It is importunt to note that snti-complementar
ctivit ﬁtw’rﬂsb uncontaminated human sera is freguently seen in
f,"!«"’-'-'l ﬁin-r-lhimbi and Kanoala (Coxj persona)l communication), ang in
Ib: ,M (anba: personal comunication).

$ mntrol Sera: The Second Intern liocnal Btandard Anti-Brucella

bortus serum was titra'~d ¢long with 1 very batch of the above five tes..

-

irderto enable the titre of tho te:t-sera to be expressed in Inter-

mational Units (I.U.) (Aep. 7). In addition, the commercial standard

erum proguced by Burrough wellcome & (0. was included with each batch

'-'j.’f.': mto
: G: RESULTS

The results of agglutination using the Weybridge antigen (diluted

5.“) ware comparable to those of Wnllcome antigon

8t the Bacto-Brucella abor us antigen jove lower titres as compared wi
~ # ea— -

this wes probably due (o

(diluted 1 4n 15).

the other two mentioned agg: utinable & spansions:

the fact that a more concer trated sus, onsion was employed in the Bacto-

968 ) .

‘” la abortus antigen (Kirr gt ol,

Bcnmlly apart from the non-rt tive sera and in another 25 sorn
)

AFRlCADIGWEAb}HRE{@Wd@ abortus antibodigs wnre

®re the titres wore the 5 me,
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ot tes UL’“W‘M test and the wumt-

' ,., will be observid that while 51.2 per cant of the pecple in

&"ﬁ'hd*no detectable agrlutinins in thelr sers, 43.4 per cent of

H 08 *ﬂln Group B showed nega ive sero-reectivity. On the other hand, 19..

\-
f_

_'(- eant of those in Group B had Brucel's aportus agglutinins titre of

P> A

ﬁﬁlﬂtiﬂiﬂa at these titva 1lwels. The prevalence of infection is

ihighaat in the population of working ag:.
Among the occupationally exposed workers in Group B (Table VIII.2),

the slaughtermen and labourers working in the Ibadan City Council
[I.C.C.) controllad abbatoirs had the highest overall seropositivity rat.

(of 85 per cent). Seven of these people had high antibody titres

(aoo T, and above). The staff at the Government cattle control post ¢.

Bog! iy with 58 per cent seroreactivity were in two groups consisting of

eight clerks and eleven fiel! workers. It 1s significant that only thos

\tibodies 1 jainst Br. abortus. There were

employed in fleld work had o

| also different categories of workers ar ong the 19 Meat Shop Staff: eight

slsughtermen, six meat sellers,
slouc 1termen an two of the throe meat selluors hao

three « ashiers and two pdministrative

‘clerks., All the eight
AFRICADIGITALHEWEPOSITPRYPR%T‘IB“B‘.WW olurf OX(IM'nUd.

Brucells phortus agplutimin -



0 Road and all of them anue e 4 ﬁ"‘ ‘-‘T‘
B RTINS OB LY t‘lnatinn ‘test. The remai
-:.:‘.~ 3, .

eterinary staff were main B o

olved in mmm after dogs any

- - ‘
all animals, anc ’»‘only occaainmlly engage in field work

g Al

- -P
:

g
*r g 2

ith veterinary ,. ,] Forty-f'i\m per cent of the workers at the -
Univers "{'""/ Uf&_ &,\ .“HBS'G'ar'ch"l'-'am had agglutinins in their rera.

/:-“-«‘

Table \ .3(a) compares the aggliutination titres of 316 blood
,-%{
.ML’Q men occupationally expos:d to risk o @rucella infection,

§ e

and te ‘-‘ VIII.S(b) shows tho test of significanca Letween the same two
z’(i..: B:. lb_m‘paopln in the i xposed grcp had agglutinins in their

¢
"g'lt 400 I.U. and above than did the general population (P<0.001).

-:?t—' 3

| ’iﬁ however noteworthy thar 24 [7.62 jer cent) of the blood donors

tested had titres of 107 T,U. and above.

16 »

Inquiry during the sur/ey revealed that most of the occupationally

\
AS
v

'ﬁﬁﬁsed people tested had be:n engaged in livestock farming for periods

'M"m batween 2+ snd 37 years (mean 7 years). Table VIII.d shows the

‘age and sex distribution, length of time occupationally in contact with

cows and history of consumption of fresh (umnutcurizod) cow's milk in

eleven cauple with agglutinin titres at 400 I.U. and above. All these

elever; people with high antibody looked well and were symptom-free at tho

time their blood samples wer « collecte The 2-ME tost was .négotiva for

thess eleven. showing that tiey did nol havo active brucella infection.
!

The age and sex distribution of touc
groups im wtigated is shown in table

plla sero-reactivity among the

different healthy population
)

were tested, only
VIII.5. among the 120 schoo childron hose sera - .

AFRICA DIGITAL HEALTH RE ITORY CT :
Al SPETORERECWith roactivo sarn wera aboy.,
8loven (9.2%) had agglutinin: o
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inificant ‘?4 { g,-;--.. ..‘s.-a?; ! %, oro-
r..h irls be ' : ﬂ'n‘nno of 18 ymm
0.05).  Similarly, ¢ ;,.r"’ R h the{B1ue gra o the

'“‘ ‘”‘ ’ﬁnly r"nnoot their occupation: rio dif-

in v Waimco of infection omong males ard females.

. ! . . . .
T ECtion among bo

populiat -..,1‘\\(1\ \5)4 \’{
—I‘A

arises the antibody titres among pa'dents with a

S b inic *ﬂi, ‘ft*a si 0? POUQOO Mtwdtw ot Uﬂi\lﬂl‘ﬂit‘/ Cnllmu ’bapitﬂl

R e ek

__.M_w;) ., ssible Brucella infection botwoen January, 1970, and

,*:: 'y 1973, The number of patients investinated increased from 5 in

,,c" 31 in 1973. Similarly, the number of patients with tities of

p

,‘ 611. and above increascd from zero in 1970 to eight in 1573. Over

plr cent of all the sera recuived in the laboratory for Brucilla

o stion test (S.A.T.) examinotion came from the neuroclogy unit.

%iﬂ six of the eight sere «ith high titre of 100 I.U. and above were

d:tained from patients with neuwrclogical disorders.

D: DISOUSSION AND INTERPRETATION OF SEROLOGICAL REEULTS
The definitiva laboratory test for confirming a (clinical) diog-
nosis of hreeliosis is a positive culture. However, in epidemiological
studies, cultural methods are of ten impructicable and unsuitable.
Brem se of the use of entibiotics either through self-medication or

durirg concurrent trpatment of uther microbial infections, part'culsrly

common in most tropical countries, the resulta of cultural methods are

1i7aly o be very disappointing. Therefore more cases of bruce loaias

“ e logically then by any other means,

In the present atudy, sorvlogical tests formed the basia for the

B diciia . AFRIGADIGITAL HEALh REROSITORY pRadcT || |11 L
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n and animals (WD,
ody distribution by age, sex,

J usef eful ’119N: on the rate of spread of infrction as

well ¢

vell .\-.fg.:w.-.]l 7" / L w ""infcctiom are acquired and the impact on dif-
fe ?{:,L,f"‘ Natio '"u'i'bbps = de., oge specific rates under concitions of
*:“»\; dﬁi{dﬂmmo. urban or rural living, or accortling ‘o ot cupa-
tic _:,‘iﬂ' s in a given population (wD, 1959).

g ...Glx‘O‘IOgical epidemiology seems to be of particular value emong
t:lona that have special habits, and for which morbidity dota and

! tal statistics are scanty or completely lacking; that is, in popula-
f'£'~ ‘characterized by primitivu health facilities and a dearth of exis-
J ‘ﬁmmdical information (Paul und White, 1973). Information collected
| - in such specisl sero-epidemiclogical surveys can be of immense value to
ﬁh’qsa- formulating programmesz of control: the development and maintenance

of sound public health programmes depend on knowlaedge of the prevalence

and distribution of disease (WHD, 1959).

One of the objectives of the present pilot study was to compare the
different available serclogical tests for brucellosis ond to determine

the serological criteria most approprihto for Nigeria. The choice cf the

five serological tests being gviiluated in this study was based on the

experience and findings of seveoral previous workers in other countries on

~ this sub ject as already discussed in the section dealing with the Lebore-

' tory Diagnosis of Brucellosis.
dered under two broad headings:

utina reaction was cleurly demonstrated to
: 'thﬂ T”t° Tha agqFRICADIGITALt Hﬁ/g_g-l REPOSITORY PROJECT

Basically the five tests can be consi-

Agglutination Tests and Compl enent-
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w L (v-
) ' 2 O rh A ‘" -‘-\:{"‘. r -
3&% o J..\ ‘_;g!ttnﬁ.ha-

highly informative st. idies on hu hmealloa}s eapsadigut: by
diterrane ,;[ eus ?(&_,' . io ‘(ﬁlifk\. et ll. 1@) leuuWF

antigen suspens ,r~'4‘m}~ mm-‘*h"'uble in Nigeria from different com-

.

T I'n--r;.".-‘flg -'

’bllted 4n order to dotermine their relistility

¢ . 7.
(RIS S 5 5 YA

and re ;,‘:f;;:}}& dity. tAlso, the simplicity, inexpensiveness, sensitivity

—\‘-;‘ 5 -‘-:'.'.r
d s “ ctiv ty”attactnd to 111 procedures are locally ovciuated. Finall

accepts ﬂgty of the met'iods to be -~ommunity and health authorities

.......

: 5‘“18 serological disgneiis of hum a brnucellosis is complicatod by

gmhm. These include:

(a) the production of cross-reac ilve brucella agglutinins in
persons previ sly infected ( r recently vaccinated with

Vibrio cholerae ord Francisella tularensis (Eisole, et al,

1947;

(b) low agqlutinin levels in ear'y or chronic infections, prozone

and Llocking antibody phenomena;
(c) difficulties in technigue and interprotation of dif ferent

serological tests, for example, the determination of limits

of normal volues in a partic lar tost; )

(d) the differences 41 the repru Jcibility and sensitivity of the

tests in the hand: of differ nt investligotors;

(e) in certain ureas ihe lack of good quality laboratory reaents,

laboratory equipm nt or trai nd personnel results in adiitiona;

problems.

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




8y ] ulc :5\.,"7 éﬁi.;‘;‘l’d‘”] .'“‘1. S hrio itis, f g
2 ‘ e
Mj";’ oot vdﬂ‘p 974).¢Msamt: been known to occur in

8 Tl'nugh‘ the vaccine is now only given to intermational
*‘fm Nigeria and there was no epidemic of cholarn in Ibadan at
é‘_thil\ pilot study was carried out, it was felt oy the author that
sgh dnvestigation on the incidence of cross-reactivity between bru—
’; ’%nnd cholera in Nigeris should be undertoken: the full report of
ltudy which is summarised in the next chapter of this thesis did not

mml’fany significant cross-rescting brucella ogglutinins due to cholera
‘Mr';tho" community investigated.

Comparing the five diffrorent serological tests used, the card tesl
was the simplest: this tost was rapid and relatively specific for detec-
f:ion of IgG brucella agglutinins, but it had the disadventage that thae
Kits for the test had to be obtained through special import licence after

obtaining permission from the Director of Veterinary Services of Nigeria.

The Saline Brucella agglutination test (S.A.T.) was olso oasy to perform:

the method was sensitive and it detected elevated brucella agglutinias in

many people, but it was not gpecific for determination of activity of
’

infection. The 5.A.T. was obviously easier to perform thon the 2-\NE

agglutination, the Coombs agglutination test ond the OF1. In addition,
’

the f International Standard serum snd standardised method described
use o

by K t ol (1968) have increased reproducibility and accuracy of the
-' err o

s OA .‘ . AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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ctivity. e ey N S,
"tivity. Howeve 2 less complex and
( ‘ﬂﬂ‘r«w-\l ILN * ("\e~—
lized thar cua:n.

In cc :IE.L‘J.‘L :'%fzsﬂom’l‘wm found to be the most useful single
erologic ..:} h ethod to screen for brucella infection, and it buz there-

I |'~W"v—-j.{" “"‘"»‘1

fore | ,\Q@s tho ‘Primary method for further epidemiological sur—

150
,'-. f‘.- A

vey in :; | ,hgnt project. The other serological tests and cultural
...ua':

mat) Wld, however, be reserved for special studies, particularly for
,i?v agnosis of active brucellosis.

-

‘The results of the epidemiological study clearly distinguish bat-
\ween people at special risk of infoction by nature of their occtpation

. thoau that are thought not occupationally exposed to brucella infec-
’ «5’:1011 Environmental and cccupelional foctors seem to play a great role
il'l the age and sex prevalence and distribution. The differencos in the
‘rate of seropositiity almost certainly reflects the incidence of sub-
clinical brucnilosis among the different groups of people included in

the survey. The slaughtermen at the abbatoir and the meat shops, and
field workers at the cattle control post are specially exposed to risk

of irifection and they showed o relatively higher level anti-Brucella
antibody. That they were infected by constant contact with infictec ani-
mals or their products has beon demonstrated in this study, since if conp-
tact with infection is broken off, the humoral antibodies disapiicar
8lowly and gradually within ono year (Henderson and Hill, 1972). The
shortest contact period among the eleven peopla with high antibudy lovel

was two and a half yeai8% THGIBIESEr Tiffction 4s usually througl
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ountry are not pro a-‘ "‘m 8t work. Aerosol infection through the
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sous membrane of the resp
’ Sl el iy s 4 X
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LV P ,.::_‘),'__h}. |l -“. 4—7'.:"4;‘;.;. terinary wmmn. were pmbably h‘lfﬁctﬂd
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onta act through the skin since they all carry out surgical and intre-

v R

‘”m manis M,\hg.gna in recently aborted cows. Vaccinaiicn of animals

O

\ .ﬂ-.l 3y ’%bot'tbs' 619 live vaccine is not presently pructised in Ibadan.

1:'.7’"’&;-" ’ﬂ‘p dairy farmers and some of the abbatoir workers admitted to
dr , .,  raw milk, which was the probable ~ourme of their infection.
,,-It is noteworthy that as Figh as 48.08 per cent of the people con-
: ,m@ belong to the 'healthy! population group had Brucells abortus
mlutinins in their sera: chiloren under 10 years were however free
fﬂ‘lll infection in Ibadan. None of them drank untreated milk or engaged
I'fih:-blucelln work. Their source of subclinical infection might be from
.: infected roast meat (ba,rbecua) terved at parties, a practice now very
common among Migerian elites. lowever, the possibility of infection
through bites by infected mosquito or flies could not be completely
excluded in tropical Africa, and this aspect is worth looking into 4in
future.

From the results of this ctudy, brucella antibody titre at 100 I.U.
and above could be regarded ns the significant level indicative of bru-
Cella infection, past, latent or current, among people in Ibadan who are
ot constantly exposed to infection and therefore an indication for fur-
ther definitive disgnostic tests. Below this level of antibody titrn,

there scems to be no sifTPERMAL HIFPYPRAHEY " Batween those constintly



N southern part of Nigeria (Esuruosu, 197db).
nt to note that when the clinical diagnos.s of bru-—
ably certain, antibody titres lower than 100 T.U. might

:.. Ve evidence of disease in such individisls. On the other
hand . fﬂnh anl:ibody titre may be found without over®: symptoms anong per-
f" ”oowpationglly exposed to repeated infection. For example, none of
,,;,-ggtients with antibody titres 400 I.U. ana ebove showed any symptoms
i"digna of being unwall or sugjestive of hrucellosis.

lhny infected people probably do nut develop clinical illiess since

" none of the 1600 people had serwlugical evidence of active brucellosis:
"tho high agglutinins (of moinly IgM type) only pointed either to vory
- recent contact with the causatise organism when only IgM wos stimulated
i or latent/spontaneously recoverad illness when the level of JgG had fal-
len beyond detertion by agglutisation and complement fixation tests
(Mdin et ail, 1965; Kerr et al, 1966; Wilkinson, 1966G; Coghlan and Weir,

1967; Christle, 1974; Elberg, 1973). Since Br. abortus is the most pre-

dominant strain encountered in animal and human population in Nigeria,
this observation of low level of pathogenicity in the face of high degree
of infectivity is completely in agreement with that of Christie (1974),
and might therefore partly explain the low index of clinical awarenoss
of this important zoonotic infection in this country. However, whenevir

facilities for laboratory diagnosis are available, the index of suspi-

AFRICA DIGITAL HEALTH RiPOSITORY Pi JECT

cion among practising physic creased when more ratieqts
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s would be investigated for possible
= 2
| obser. tio “dtcthe Unimity College
bspital, lbadan during 1973 when increased diagnostic facili-
- : X .. - ‘ﬂ'..‘q‘ IR

brucellosis becare generelly availsble to physicians.
with in ’“'*Jr ﬁndﬂ*m%icion in hospital practice, more cises could

E: SUMMARY

' The findings and observations obtained from the present pilot study

have revealed that:

(a) high prevalence of human trucella infection exists in Ibadan,
Nigeria, and the sourcez of infection include direct and
indirect transmissicn from infected animals, particulerly
cows; significantly higher prevalence of infection occur in
occupationally exposed group of the population;

(b) the Buline Brucella agglutination test (5.A.T. ) is very sen-
sitive and easy to perform, and it also yields the most stan-

4dardized results of the serological tests: it 1s also a

simple and inexponsive test and this is very relevant in
research work in a developing country like Nigeria whire
laboratory resources ore limited: & titre of 100 I.U. ana
above in the 5.A.T. is regarded as the significant level
indication of brucella infection in the community inuvnsticated.
(c) the opidemiologicnl pattern of brucella infection in occupa-

tionally exposed population requires further and detalled

{nvestigatiohs" I ErTEreytorpen e of Oyo Gtate, and later

throuabout Nigeria. N .
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NUMBER

.n‘.llzi {“.’ﬁa = JOTAL
- e — ﬂali Female
: A ————
‘v.;[:_a":l;fﬂ'"? -
1. d~ﬂg‘ unmen attending
!it-ﬁatal Clinic, U.C.H. = 713
Patients attending |

wo. Clinic, U.C.H. 163 163
.:Sg?‘sbhﬁdleﬁildton in Ibadan 63 120
Blood Donors 316 316
‘Abbatoir Workers 83 ns
Veterinary Workars 20 22
7. Dairy Farm, Ivo Roud, Ibadan. Ad 44
Meat Shops in Ibadan 13 19
Cattle Control Posnt, 18 19

Bodi ja, lbadan.
Rosearch Farm, Univorsity 92 99

of Ibadan.

TOTAL 812 1,620
(%) (50,75%) (49.25%) (10)%)
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‘ '."1'!...: LJL‘ ");_ﬂ ‘ )
B ?H-,-«_G L

J.IJ_-__A_-_

TITRC(XU)

— Total
400 and
above

| — —— e e

50 100 200

‘ ' l:‘\ 1(-‘ 1' - Ouoct'

162 75 2U 2 713
l Q’“\ *J\."Ib.d.no
fale patients
; -3; nd nb V.0.Clinia, ™ 32 10 14 1 0 163
.{?.'.“'. t.xb.d‘n.
R
School Children 109 9 ! 1 0 0 120
. Blood Donors 181 61 43 15 7 2 116
672 259 244 105 26 4 1,392

(51.2%) (19.7%) (18.6%) (8.0%) (2.1% (0.3%) (100%)

oir Yorkers
o 3 16 23 14 12 7 B85
in Ibadan 1

ry Workirs 12 4 4 1 0 1 22

airy Farm,
lﬂ Road, 1ladan. 24 9 9 1 1 0 a4
Shore in Ibadan 9 5 1 2 1 1 9
‘Qb Control Post, : 2 s 5 1 1
 Sodl ja, Ibadan.
gch Farm, 59 13 15 9 2 1 99
ity of l1badan.
I Caouo 57 29 17 1 280
- (%) = (.3 m (7% n:) (19.8%) (10,1%)(5.9%) (3.e%) (100%)

301 134 AS 15 1,600
A (GRoups & a0 8) L. (15.39) (10.89) (8.4%) (2,85 (0.90) (160%)

Y
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TIISTNASE 88T

400 AND TOTAL
apul't

(%) (% (% (%

25 S0 100 200

e—

£\ a3 15 7 2 16
(19.3) (13.61) (4.15 (7.22) (0.63 (100)

a5 53 20 15 (1 270
(16.67) (19.53) (10.37) (5.56) (4.07) (100)

TABLE VII1.3(b)

COMPAT 150N BETUEEN TITRES OF BLOOD DOHOARS ANLD
10%A Ly EXPOSED TO BRUCELLA INFECTION: TEST OF SIGHIFICANCE

Titres less than Titres at 100 1.U.
100 1.U. aid above TOTA|
292 24 316
216 54 270

!2 - ‘9.‘2
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2-MC Titre

Silino 209G~
luthIGSQn or Card Tost
Titra(1.U.) or C. F. T,
More thar

400 Negutive
Mora thon

A00 Mogativa

400 Fegative
More than ' :

A00 oge tive

400 Megitive
"°°:08h°" Nogntive
More than

400 Negutive

400 Negutive

400 Hogative

400 tiegative

400 Hegative
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AGE A ‘H(

A L SRA LT

_ Igh thpo (in yoars) jotal

.‘;5-:9 10-13 14-17 10 and ounr  ¢f Infeclion

(%) (%) (%) (%) (%)
0/15 1/18 5/30 213/479 219/542
(0%) (.6%) (16.7%) (44,5%) (40.2%)
0/14 (/15 5/20 416/713 a21/2m
(0%) (ox) (17.9%) (58.3%) (48.0%)
Prevalence /.. 1/33 10/58 629/1192 640/1312

;"‘}(“;,"“” (%) (2.0%) (17.28)  (52.6%) (40.8%)
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M ) ! 0515 OF P,U,0,
=1 L~AL£IlLi]iiTHHA_ ISSIOLE BRUCELLA AHORTUS INTECTLON

u)LAMiU .le~‘ \1~§L, LN _JANUARY, 1970 AND DECEMG i 1973

Yra ¥ o it

o <

otal Numbe: ATIENTS! AT
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- A: INTAOOL .TION

1
{o cloloraa an been
o — i

previously infected or recor tly vascin ted with Vibr
Fealey, 1969). Two

~ The production of crots-reactive brucelles agglutining in peraons

documented by earlier workm s (tizele, ot al, 1947,

|
the present epidemiological

| end-a-half years beforc he commencemc t of

investigation of humen (and animal) br callosis, Nigeria experienced it

first—gver recorded cholera cpidemic w
The &.idemic in lbadan, copital of

4ch was caused by Vibrio ciolere

biotype el ‘- (Ojowa ©7 atyta).

gesterr S'atu of Nigeria started on 3rd January, 1971, reached 1ts peoak

sbc:y the third week in February, and wos virtually at an end by parly

Wy, 1971 (Lowis, ot ol 1972). Many thousands of people had clinical
attacks of cholera during ¢+ at opidemi . In adcition, ‘many Nigerians
received cholera vaccinatio . glthou . only sporedic cases of cholora
swre being reported in Ibadin at the { me of this investigation, and

Nigerians travelling abroad, it

dolers veccine wss only peting given 1)

e still thought necessary by, the sul. ¥
LMM“ | tt heve had on the Lo g bow

preovios oo fore W MTA’HEA ITORY PROJECT

to find out whal influr-we U
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tination titres I e S S N T SO | (e e,
tination titres persisting for one or mora years (Buchanan, ot al, 1974).

pents for Nigorians at Joddah Atrport in Gaudi Aretia is o currently
: 3\"0!01“ vaceination. Ouring the 1975 pilgrimege, a longitudinal
~ survey wes planned, in collaboration with mealcal officer chosen to
i".: m tha pilgrims of Oyo State oriain to Baudi Arabla, in which
| ~serial blood samples were token from sumo intending pilgrims in Ibadan

‘before and after they received ciclera vaccination. Only pilgrims who

sere not occupationally riposed to risk of frucella abortus infection

sere included in the study. All vaccinees had the recommended two doBes

of killed cholera wvoccine which consisted of Inaba and Ogawa strains

(Batch Musbers 653 pd Lister Inctitute and A.02a BOH Ltd., London).

The zera from these blood samples ware tested in a batch for the

precer~e of Br. sbortus agglutinins using the standard tube agglutina—
N Br .

$1on method described by Kerr ot al, (1968).

C: RESLTS
#

flood somples were collected from 74 persons before they lad cho-

lors vaccinstion, end in 46 of these (62.2%) was it possible to obtain

ten more blood sswples af tor cholern varcination: the first posi-

Lwunizetion serple AFRICA DIGITAL HEALTH REPOSITORY PROJECT 3 weeks, stile thy second
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, ins were sig ﬂy higher in the immediate post-imminizo-
tic U"“""“p dp tho control (pre-immunization) sera (p = 0.0G03).

um- of sera collected after two months of wrnlvhn cho=

= ""!,}Ifn"n’-‘s‘. yare still significantly higher than ‘ne titres obtained

in the initial (pre-immunization) sera (p = 0.0132}, the level uf sig-

P
4 A

1? ,;- ce was much lower than in the {immedinte post=-immunization period.

_after two to three months, compired witii sera collected two to hreao

i I

. gresmable calculator (Table IX.1).

p: DISCUSSION AND CONCLUSION

The finaings of this study support the earlie

al (#507) that chol
dux*inn of cross-reacting agglutinins

ever, this infl

sional high trucella agglutinin titres might persist for one or more

lers potients o0 have not recei
%mlutlﬂm titres cver

yours in some C'C
m .M' m r.MKMGl!%lLTH REP

: ‘Mitlm. there was o oignificant fell in the titres of scra obtoined

. weoks after immunization (p = .00043), a5 calculated from the "t* dis-

tribution of the paired ssmoles, using tho Howlett - Packard HP-G5 pro-

r view of Eisele gt

era infection or {srunization could lead to the pro-

against Brucella orgenises, Hiw-

yence on the {srunological response of human bru-ellosis
eriod of time, and in this respect it

w0 found that ocois-

vod treateent. In the
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The obvious deduct: _r m this present study is that cross-

Pt .‘«»«"‘J

h ] b J\l’"‘ 'twluﬁnm. ‘due to cholera immunization or tho diseasn
Lf ‘ lnt on the cholora epidemic which occurred 4in Nijerin

. kw healf years before the present brucellosi~ o igemiological

‘.I'n Uuthm Nigeria was begun, could not have had any aignificant

A,;; whatsosver on the brucalla sero-reactivity of the population

S N

udied. Similar conclusion wes reached by aitart ot al (1974) In epide-

l:\

Ifl

I’. gical study carried out on the irrluence of cholera immunization and
' PIM on the immunological responses of human brucellosis during
~ the last epidemic of cholerw in Atidca. Therefore, in Africa, cholera
~, ‘does not seam to oppose thwe scro-immunclogical disgnosis of human

brucellosis.

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



‘_---.-—vc—-

10.
1 110
12,
13.
14,
1S.
16.
17.
10.
19.
20,
21.
22,
23,
24,
25,
26.
27.
28,
23,
30.
310
32,
33,
34,

35-37

30-46

!]_ IF CHC '.&:",- A \

A P =
- = '?M p——
o 3

. JACCINATION =
L,.__.ALLﬂ'LL._A ORTUS AGE .u..l TITRE IN I.U.)

-1'- e

Pﬁﬁ-vmmuon SERA POST-VACCINATION
. '..1_'-"(9’ P“)‘" I1%(2-3 WEEKS) I11#%(B-12 WEEKS)
100 400 200
100 100 50
S0 200 200
S0 200 100
S0 200 100
S0 100 100
S0 100 50
50 100 50
50 50 50
50 a0 50
50 50 25
50 50 25
25 100 ol
25 100 25
25 S0 50
25 S0 25
25 50 25
25 25 S0
25 25 50
25 25 < 25
25 25 =< 25
<25 100 = 25
<25 100 < 25
=25 o0 50
<25 S0 50
=25 50 < 25
=25 50 = 25
<25 50 = 25
<25 25 25
=25 25 25
<25 25 25
=25 <25 25
=25 <25 = 25

angn distribution of paired samplas:

Comparison botween I and 11
Eb; Compnriso
(c) Comparisun batuee
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gave p = 0.00003

twoen 1 and II1 gave p = 0.0132
e n Il and 111 gave p = 0,00013
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S EPIDEMIOLOGICAL INVESTIGATIONS OF BRUCELLA INFECTION
~ IN GOVERNMENT-ONNED SETTLED FERDS IN OYD STATL

‘Both the Federal and the state governments rava shown considerable
est in the improvement and development of livestock industry in
' &goria, and large sums of money are beiny ‘nvested on the project ench
N félcd year., Because of this, thare hos been increasing attention paid
ll':o the importance of reproductiva disease in dairy and beef cattle.
51;?fﬁrtﬂity and abortions heye been observed emong cattle under various
management regimes: an ecrlior systematic investigation of bovine bruce’-
‘1losis in different types of herds in Westorn State, which included
government-owned fuorms and some nomadic and settled Fuleni herds, revealed
a high prevaleanca of the disease (Esurucso, 1974a, 1974b). Therefore,
three povsroment-owned cattle herds were subjected to detailed investiga-

tion in order to determine the important factors involved in the treans-

wisnion of Brucella organitms to man.

.
A: CATTLE HERDS INVESTIGATED

This farm is owned and manaced by the

1.  The Upper Ogun Cattle Ranch:
Oy/0 State Development Corporation.
- Upper Ogun Farm Estate near Iseyin, about 142 kilomatres northwr st of

AFRICA DIGITAL HEALTH REPOSITORY PROJECT

Tha cattle ranch is situated on the



d grass (Giantstar and elephant
entrocema, and 2,730 hectares of cleared bush.
: - ~of bush grazing, and the rest of the estate
CC /’(‘ cashew plantation 440 (hectares), buildings (which inc-
_.'_Fi- !ﬁ*midmﬁal apartments and offices) snd irrigatico streams.
(At the commencement of this investigation (July/Augusi, 1975), there
were over 4,000 cattle consisting mainly of N'Dama zno also Ketiku and
: ?ﬁ&?ﬂ[ﬁdt*ucmaaea. Most of the N'Doema were orininally imported froo
~ Guinea, Sierra Leone, and the Congo some 20 vears ago. There wire a
. wﬁptnl of 97 permanent workers: consisting of veterinary assistants, trac-
tor drivers, herdsmen, clerical stafi’, ctc. About two-thirds of’ the wor—
kers live on the farm with membrrs of their families. There is no resi-
dent Veterinary officer: the farm is under the care of a Veterinary
of ficer based at Fashola Farm 60 kilometres asway. There is no school or
any form of medicel services: these sociul facilities are availuble and
obtainable privately in Iseyin, a town about 32 kilometres from Upper
Ogun. Traneport services are very infrequent and it takes over one hour
with *he local lorry transcort to travel to Iseyin on the rough and
uilturred road.
From the data collected from the administrative office on the famm,

between six and eight workers ore of f sick dally, and the chisef complaints

are usually faver, backache and malaise. The majority of those thal are

sick first take to self-medication using the easily aveilable local herbs,

then later analgesics (Aspirin, Cafenol, Phensic and APC) and antiblotics

(T.mbydine mwlweCmmmAg*mPMPFg;mEicg hWiﬂc When theru 1s o



iﬁz&‘r at Iseyin,
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___] W”” ¥ tato are generally considered healthy and the
7’5@;““‘»" _,_,WF" calves is reported to be satisfactory (Esuruoso, 1974a).

. pe
3 Y

‘z'gff ’ ons, stillbirths and retained placentae ocoir occasicnally
“;Uﬂdo'ﬂ reported by the herdsmen. There are also report: of somo

s which have been barren for up to four consecu’ise years. \occina-

tion
i
”’Eﬁfs farm. Previous investigation carried cut in 1972 on 116 cettle in

against brucellosis has never been carried out on the animels on

~ the herd revealed a Brucella abortus =oro—positivity rate of 34.5 per
cent '(‘Ewmoao, 1974a). The woikera on this farm have never becn inves-
tigated for evidence of brucelinsis.

2. Fashola Multiplication Farm: Tha Farm is now under the munagement

of the Oyo State Ministry of Agriculture and Natural Resources, with a
Senior Agricultural Superintendnnt in charge. The farm is situated in

Fashola village, which is 24 kilometres north-west of Oyo end approxi-

mately BC kilcmetres from Ibadan. The farm covers over 6000 hectares of
land gng consists of cattle multiplication, piggery and poultry sections.

Tha N'Dama herd at Fashola is one of the parliost to be established in

the Oyo State more than 25 years ego. The farm was managed during the

early stage with the assistance of tho United States Agency for Inter-

national Development (USAID) until the late 1960's when the Wes ern State

government took over the direct control of the farm management.

Vaccination of cattle against brucellosis and other communicalle

diseases was muhrl‘ym '%a'?'ﬂﬂ?ﬂLTmﬁﬂwﬁmT farm until 1964, whan thn
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westigation (Nw’mbcr/Daeémbar, 1974), there
MO*' *-*- V"mtu' and over 300 pigs on the farm. There were 120

_,,\;.

P rmar -.-), WO rkers, engaged in various jobs, including a resident vete-

}‘3: nar ofﬂcer (who also supervises Upper Ogun Cattle Ran-h). Lass than
B ﬁfﬂ of thl workers 1live in the residential gquarters on the farm. There
oneprimry school in the villege, but medical snd health ser/ices are
‘qgtgimbla in Oyo. The daily average number of workers on sick-aff is
between four and five: the commonest compleints are fever, backazhe, piles,

night sweats end malaise.

3.  Dairy Farm, Iwo Aoad, Ibadsn: The farm is situated at 10 xilometire

on Ibadan-Iwo road and it is riow managed by thae Oyo State Ministry of
Agriculture and Natural Rescurces. It covers an area of over 2000 hec-
tares. There were 210 cettlo on the farm at the time (June, 1975) the

present investinalion wes carried out. There were 44 workers, engaged in
various occupetion including milking of cows, milk pasteurization (Flash

techniqua), cattle herding and grazing, slaughtering, veterinary work an’&

clerical duties. None of Lhe workers live on tho farm. There i5 alio n

velerinary doctor attached to the farm.

The first two farms at Upper Ogun Estate and Fashola are the lar—

gest collection of range cattle in Dyo State, oand they sorve bolh as MWl-

tiplication and distribution centres. Cattle are sold to butchirs and

individuals for slaughter at obottolirs and private homes respectively.

buted widely to individunl
Al.o cattle from th“a:ngmmr ALTH REPOSlTogYi lgangE'ciT o
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orevalence rate -(r'- | of bovine brucells infec-
0, 1 ',45)
| ‘i"‘f umuuenuon (November /pecenber, 1974), there
-"’»TY"“VV;.Q' ‘ca,ﬂ:ll and over 300 pigs on the farm. There were 120

J"r‘ﬂ-albo == -’”ﬂ

P ..ﬂ.\., ent workers, engaged in various jobs, including a resident vete-

h

""%,'?.'.-E!'.‘ "('.""0 also supervises Upper Ogun Cattle Ranch). Less than
'ﬂ"ﬂfthll workers live in the residentisl quarters on the farm. There
(’iionapnimry school in the village, but medical wnd health sersices are
%f{oggaimble in Oyo. The daily average number of workers on sick-Jff is
».*ﬁal:wun four and five: the commonest compieints are fever, backache, pileo,
night sweats and malaise.

3.  Dairy Farm, Iwo Aoad, Ibadsn: The farm is situated at 10 xilometre

on Ibadan-Iwo road and it is riow managed by the Oyo State Ministry of
Agriculture and Natural Resources. It covers an area of over 2000 hec-
tares. There were 210 cattle on the farm at the time (June, 1975) the

present investination wes carried out. There were 44 workers, engaged in

various occupetion including milking of cows, milk pasteurization (Flash

technique ), cattle herding and grazing, slaughtering, veterinary work an@_

cleyical duties. None of Lhe workers live on tho farm. There is also o

velerinary doctor attached to the farm.

The first two farms at Upper Ogun Estate and Fashola nre the lar-

gest collection of range cattle in Oyo State, und they serve bolh as Wl-

tiplication and distribution centres. Cattle are sold to butchers and

individuals for slaughter at abattoirs end private homes respeciively.

idely to indivd
! Also cattle from th“&RM#; LTHREPOSITOg}F??gJ’;g:rmLed widezly ndividunal
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Cattle Ranch and Fashola MWiltiplication Farm. The Deiry
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Upper Og
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farm is mai "!"' for fresh milk production which is sold to the public,
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B: MATERIALS AND METHODS

- ‘Blood samples were collecied from all avsilable workers in the
w{ ]@ﬁrdd\govsrnnant-owned settled lierds. Alsc Ulood samples were ubtained
| (withtha help of a veterinary dvoctor! frum s many cows as were avail-
~ able during the periods of inve:itiguticn in each of the three furms.
The sera were separated from the whole blood within 24 hours of collec-

tion and kept at -20°C until stundard saline and 2-ME agglutination tests

were performed on them (Kerr et al, 1968).

C: RESULTS

Ths results of the detailed human and bovine brucellosis survey

carried out between Decembor, 1974 and August, 1375 in the three

govarnment-owned farms are shown in Jgbles X.1, X.2 and X.3.

At the cattle Ranch in Upoer Ogun Estats, 23 (a2.6%) of the 5a
people tested were positive for frucella antibodies and five (9.3%) per-

8ons showed evidence of pctive human brucellosis. Fifteen (23%) of the

65 cattle tested had high level of Brucella antibodies (100 I.U. and

sbove) 4n their sera and 17 (262'5) showed evidence of active bovine

AFRICA DIGITAL HEALTH REPOSITORY PROJECT

brucellosis. :
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cation .%_f 2, 103 (99%) of the 104
e "?ai-i?.'f_g};.t;:;;* a antibodies and 77 (74%) had

\/\_(h_ . S

"ﬂm!l“ou  and abave. DOnly one person showed evi-
ellosis. Thirty-four (55.8%) of the 61 cattle
lﬁupmgh level of Brucella antibodies (100 I.U. and sbovt) in
“’\ ‘sere and 28 (53‘) showed serclogical evidence of sctive brucel-
los ":v* ,(1.;»- positive 2-VE test).

- 1In the survey carried out at the Dairy Farm, Iso Road in ibadan,

L
only two (4.6%) of the 44 workers had high titre of brucella agulutinins

N inthci.r sera. The rate of bovine serc-positidty above 100 I,U, was
'26.4 per cent. The 2-ME test wis negetive on all the sera testod from

both the human and bovine populntions in this farm.

D: UISCUSSION

The results of this atudy show that the overall human Brucelle
abortus sero-positivity rate was closely related to the overall bovine

infection rat= in each of the three farms investigated. Also, the pro-
portion of workers with high and significant Br. abortus antibodies

(100 T.u. and above) appeared to be directly related to the level ol

active infection in the cattle population. Hence at Fashola whare (2.

of the cattle had serological avidence of active infection, 74% of the

workers recorded antibody titres 100 I.U. and sbove. Gimilarly at lpper

Ogun Cattle Ranch where 26% of the cattle population tested had serolo-

gical evidence of active brucellosis as shown by positive 2-E teat, only

9.3% of the workers recorded significant high antibody titre. In addi-
stod shownd evidmnce

tion, at Iwo Road Foﬁﬁ?'.CAWﬁvnAmmmsaﬁv&mosottlo te :



disease, only 4.6% c B 1« i o T
Basmll 2 < @ workers had titres at 100 I.U. and

“C-‘"h‘* p—

1., RS Rr e ,;"“,“m““‘" es over 200 I,U. It is

l

- :._.,‘.AL.% ._.\ Ty :
g %‘ih!t ﬁl‘lbahy Farm is located on the outskirts of

‘ .J :;-"“‘“ of active infection detectable in the humer. populatio

v of tho three farms investigated seemed to be relater fo the num-
t‘ XQKANWBPN‘ humen population and slso the frequency of contact of
ﬁtl’,\i\\ol*m to infected snimals. At the Upper Ogur Estate whern the
i}\;ﬂDOf cattle to humen population was the highest and majority of the
workers were living on the farm, probably charing the same streum with
‘the cattle, 9.4 per cent of the workers tasted had serological ovidence
of active brucellosis, whereas at the Fashola Farm with fewor cattle and
less human contact with animals, the active infectivity rate was only
one per cent. At the Dairy “arm, Iwo Road, where none of the workers
1ived on farm, and therefure human contact with infected animals was

kept to the minimum, there was no case of active human brucella infuc-

tion detected sarnlogically.
The high rate of infection with low level of active disease in all
the thres farms investigated wos probably related to the bilological be-

heviour of Br. sbortus, which is known to have a high degres of infoc=

tivity but low level of pathogenicity in man (christie, 1974). Conse-

guently the infection remains latent or retrogresses in tha majoritv of

people, even among those conastantly exposed to infection, as in the group

here studied The majority of the occupationally exposed people with

high significant titresprobebly had subclinical dnfection. The full

clinical syndrome of ot fANER 48 -REaduced in only a smal) pregortio



scquired active immnity, resulting from subclinical infection, is now

\recognised. Subclinical infection giving rise to antibody Forma-

tion in different groups of people, occupationally or accidentally

P -

4.:‘ v

dﬁ',ﬂ_l‘,- abortus, has been reported by several worker:c in Europe

- and North America (Dooley, 1932; Cayton, 1967; Foley et al, 197(; Foley
.‘.?;’in'."‘,d.O'Fiynn. 1971; Henderson and Hill, 1972). Repeated subclinical

] infection in the dairy farming community ic thought to confer protection
against brucellosis, since undulant feucr rarely attacks these group of

workers with previous demonstralile antivcdy egeinst Br. abortus

(l'bndaraon and Hill, 1972). Siniler finding was obtained at the Iwo Road

Dairy farm during the preson: investigation.

The presence of subclinical infection, with varying levels of

humoral antibody to Br. abortus among people constantly in contact with

infected cows should therefore nlways be borne in mind by physicians if
misdiagncsis of some fatal disease simulating brucellosis is to be
avoided. Henderson and Hill (1972) suggested that antibody titre against
Biyueella abortus in one of the occupational groups or someone with past

history of exposure should not be accepted as the only explanation of the

patient's condition. This needs to bo re-emphasised particularly in

tropicel oreas, where meny clinical conditions can sipulate acute brucel-
!

losis, and at the same time contact with infected animals seems to ba
’

widespread.

AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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: ,' . Ogun Estate and Fasholu
4. "r?i’ .J‘W]l

e e ,\W t

tF ‘.wba-:ctau to more detailed clinical and

P
* i /' Y

FRECTSas
.‘..."’,.é' SEEN
W‘B‘nnWsed in chapter XIII of this thesis. Tne eco-

ation, and they were of fered treatment: the results of

ic and social problems of brucellosis in these farms are also cor-
’:?" 1.n'fchaptar XIV.

E: SUMWARY

The rate and level of human Brucella ~bortus infection in the

d

. ‘three government-owned settled |erds invastigated in Oyo State depend on
‘many factors, including:

(1) the geographical loca'ion of the farm: whether the herd is
located in the town with easily ovailable medical facilities
for 111 workers or tho herd is located in a remote farm
sattlement without any form of medical and other social
servicos;

(2) the number of cattle per human population;

{3) the rate of active infection in the cattle herd;

{4) the level of human exposure and contact with infected aninals:
the contact rate is mich higher in farm settlements where most
of the workers are also resident on the farm than in f'arme
where majority of the workers live away from the farm;

(5) imported bovine infection from neighbourding countries: cattle

imported from the Republics of Niger, Chad and Guinea wero

found to shom.ARFRlERical evidence of Brucells abortus
infection (Esuruoso, 1974).
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1 DT T
- Salipe Sallne.
‘gglpfﬁ:'uo“ 2-1C Test qulg‘t’.!i’:ation <—"% Test .
T ey I S e R TR O
3 (535)0 |82 (3.7) 6 (3.2) 3 (4.6)
1 (1.9) 1 (1.9) 4 (6.2) 3 (4.6)
1 (1.9) | o (0.0) 5 G || i< (1.6)
10 (18.5) 1 (1.9) 16 (24.6) 3 (4.6)
8 (14.8) 1 (1.9) 14 (21.5) 5 (7.7)
31 (57.4) | 49 (50.6) 20 (30.8) |48 (73.9)
54 (100) 54 (100) 65 (100) 65 (190)
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: h”tﬁé?ﬁ*-?*:inﬁcttLosxs SURVEY
~ (NOUEMBER/DECEMBER, 1374)

ol Y

A=y n AN CRUARRTN T L E
Saline | Saline
Adglutination] 2-ME Test Agglutination! 2-ME Test
~ Teat —% Tost
l:'na. (%) No., (%) No. (%) Na. (%)
10 (9.6) 1 (1) 22 (36.1) | 15 (24.6)
16 (15.4) 0 5 (8.2) G (9.8)
51 (49) 0 7 (11.5) 3 (4.9)
25 (24) n 10 (16.4) 3 (4.9)
1 (1) 0 a8 (13.1) | 11 (18.0)
~ Less than 25 1 (1) 103 (99) 9 (14.7) | 33 (37.7)
104 (100) |104 (100) 61 (100) 61 (100)
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10 ROAD DAIR _FARM: HUMAN AND BOVINE BRUCELLOSIS SURV NE 875),
e
| H UM~ AN CHART TR E
Saline Agglutination Test | Saline Agalutination Test
No. (%) Ho. (%)
s
1 (2.3) 4 (11.7)
1 (2.3) S (14.7)
9 (20.4) 9 (26.5)
g9 (20.4) 6 (17.7)
Less than 25 24 (54.6) 10 (29.4)
Total 44 (100) 34 (100)
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A: JINTRODUCTION

‘A high prevalence of subclinical infection with accompanying natu-
l;nlly/acquimd immunity has beer found wmong different occupaticnal
'";-jg_hm‘:lnwlvad in the livestock industry in Oyo State of Nigeria. Only

: a small percentage of the people investigated had serological evidence

~ of active brucellosis. =t of the people investigated had been engaged

in cattle farming for varying perdods, ranging from six months to over

-.20"years. It wes very difficult to determine the incidence of infection

among thesu farm workers, and therefore the prevalence of brucella infoc-

tion could only be estimated in all tha farms {nvestigated.
in order to be able to delermine the incidence of human brucella

intection among occupationally nxposed individuals in Oyo State, a three-

year longitudinal study was carried out at the Institute of Agricultural

Research and Training, University of Ife, Noor Plantation, Ibadun, in

collaboration with a Veterinary doctor at the Institute.

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



b; THE TCULTURAL RESEARGH MO TRAINING (1.6, G 1.)

- Nianie o

e

et o
te has a sche vbrﬂmm Health which runs an lo—

two separate courses lowding

the zfz'd\“um'tificato or a diploma degree in Animal Hualt :
Canc ,Lf 'q'L ath‘lﬂ:ad for the Certificate (Animal Health Assistant) cours:
.5# 2 fre h from secondary school. Candidates applying ior tha two-
“d:lploui:(hniml Health wperinten:int) course mis’. have poﬁsod the

,1 Health Assistant Certificate Co “so with at lcast two years of

.w\

N@'iboviws livestock field ixperience.

The School of Animal | salth ther forwe jas four sats of Veterinary

I
Bb.vdmts every year, compriting thote 1 tho first and second yeoar Cer-

tificate (Animal Health Assistant) Cou 3e, and those in the first and

. second year Diploma (An' al “malth Sup eintendent) Course. Ench academ:
ysar starts in October and fads in Junr of the following year, Those
in the first year Certiticate Course a 2 fresh from the secondary achoo!
without previous formal Vaterinary wori and they are expected to have th»

same Brucella sbortus sero-reactivity os the genoral healthy population,

but this =lso depends on the individual's previous exposure to infected

enlecls in his area of ordigin. The se ond year Certificate Students musi

have had moderate exposure 'O animals n course of their training, par-

ticularly in the large anim | veterina y clinic and some of “the

government—owned settled herds previou ly described.

All the students in the diploma ' ourse should have d a reaton-

able exposure to enimnls fo at least [our ypars, during thelr cortifi-

Cate course truinim WAMWALIM%%YPRMM two yRars livesturx figla



ccupatio 1”9"e'moud to risk of infec—
o | wﬁm, dncluding the instructors (Vete-
/ doctors and L..'" omnm). the hordsmen, the slaughterncn and
““““_’.'3:7 Vﬁﬁ'oua workers have heen in the employment of the inttitute

u,.- .-
—dl‘.‘- -

ods renging from two to twelve years (with an overese of four
d h ,;ﬁa»yaam)
~ burfng the three-year period of study, the numier of cows on the

-'4,\‘:': b
for pt

| ;thchim farm renged between 97 and 108 (averuge 10S).

i
! MATERTALS AND NETHUUS

Five mls. of blood sample: wore collected from each of thi students
in both classes of the Certificutae and Diploma courses nt the School of
Animal Health, Institute of fgricultural Research ond Training, Moor
plantation, Ibadan. The first hlood samples were obtained in Decemter

1973, and subsequently repeated yesrly in December 1974, December 1575

and Janvary 1977. Thus, those ntudents in the first yeer Certificate

course in 19,3/74 Academic Session (whose blood samples were taken in

December 1973) would be in tha second year Certificate course when their

blood samples were collected in December 1974. 6&imilarly some of the

students in the 2nd year Certif lcate course who passed out in June 974

would be in first year Diploma course when their blood samples sere

taken in January 1977, having spent two years between July 1974 and

September 1976 as field Veterinary Assistants in different livestock

farms 4{n Oyo Stats. These 1attor studonts were the only group that
ficate course as well as the

could be followed WP WLMMPMQROJECT



P S
- course .
4 - v

-

Biood 'ﬂl “ﬂ"“ vere also '.::P};".Q‘L 2d fron w;lhm;«mm ond avail-
ble ’!?i,..ﬁ,{-;_’j)' ":-“;?:‘l‘-.f - ‘mf hv eaahu.or four visits made in December
1973, w‘s,/ 1974, Decembar 1974 and Wly 1975 in order to dotormin tho

revalence of brucellosis in human and enimal populaticns. The
L .-_'mzm represents tho dry season, while July ropresents the
: (ﬁt)vmon in Ibadan.
llll | The sera from the clotted blood samples me te=ced for the pre-
~ sence of Brucella abortus antibodies using the stundurd saline cgglutina-
tim.ﬂndz-ﬂE agglutination on positive BAT sera only.

D: RESLLTS

In this three-year longititucinal survey, the sarological results
for each year of study are shown in Table XI.1. The results for' students
in the corresponding year of study did not differ from one onother, ond
therefore they were added ond considered together for the purposae cf

statistical annlysis (Table XI.2 ). Higher Br. sbortus antibody titres

were found anong the students in the diploma course who had worked for

at lenct two years on commerclal farms than among the certificate course

s*udents, most of whom probably had never been in contact with Infected

animls. This difference among the students in the two separata courses

mas found to be significant at titres of 100 I.U. and above (p< 0.001).

Howover, there was no significant difference (p > 0.05) between tho

titres found smong the first and second year of study of corresponding

tourses showing that the students were probably not exposed to any sig-

D heant b abortus Aaboohi R R ey of thoir training at



,,,. st W*Diﬂlom coursa, after they had spent two years in various
_.\knbodcfam 4n Oyo State (Table XI.2).

- Table XI.3 shows that thore was no difference in the seasunal pre-
vnlmo? brucellosis among thn 41 workoers and B] cows tested in I.A.HA.
J B«T.school farm in Ibadan during both the dry and rainy season:.

None of the human and cat“le sem {raled woro positive whon the
2-ME mathod was performed on poiitive 5.A.T. sera. Therefore, 1o sero-

| Q}ogioal evidence of active brucullosis was detected in this teaching

fm, ‘even among the diplomo students, some of whom showed ovidenca of

recently acquired infection.

E£: DISCUSSION

The orcupational hazard to which livestock farmers are exposed, in

terms ol Orucella infection, wes avidently demonstrated by the results

of (his longitudinal study. Aecause of the modern liveatock management

facilities available at the school training farm coupled with adeguute

medical attention in Ibadan, the students go t
ontaminatad environment and infected animals.

hrough their couries with-

out much exposure to C

However, when these Animal Hoalth Asaistants are posted to government-
’

{n the rurel oress, where traditional methods of

el REAGSIERS,, and without basic medical

Owned or private herds

livestock msnagomont 8F&°



s .;_,_t equate water = “" v 3 28 S aris ' '
: LL,WF iLe water supply ry L .‘4 S00ner ”.hm .cw:.ra bru—
’ n from infect ed animals ¢ Y well as from contaminated

R sl
. g
en ’.-5?;‘5» b

M -years of constant exposure to sources of Br. alortus,
M@thﬂ, students who were seronegative during the cortificate ccurse
fwnd on returning for the diploma course to have becuno Broposi-

~ft:l.va, some of them with titres as high as 400 I.,U. Although none of

s

]
j;lmlnd Symptoms or showed serological evidence of active infection,

4t might be very difficult to e<clude the disease in some of thise
people, since culturel techniques wers not routinely performod on all
the people investigated. Howevor, the school authorities decidod to
offer 'epidemioclogical treatment! tc all students who had a tit o of Br.
‘abortus antibody of 100 I,U. and ebove. Forty persons received the
treatment, which consisted of Tetracycline S00 my qds for two weeks, and
they were later followed-uz with further serological tests: the results
of this treatment would be considered in the chapter which deals with

Treatment of Brucellosais.
The prevalence of brucella infection in the I.A.R. & T. farm vas

studicyd over two seasons and no seasonal variation, between the dry and

reiny (wet) seasons, was found. Though the numbers of people and animals

tested were smll, this finding might indicate that in settled herds in

southern Nigerin, the dry season probably does not impose a naturel limit

on the mate of brucella infection of cattle and human. In previous

mational bovine brucellosis surveys, Esuruoso (1974a) found the settled

herds in Western Gtate to be moro heavily infected than those i3 nomadic

herds of Northern ewmﬁtmmmkt‘mmﬁagm ha gave for the differonce



l
ction rate ﬂ-.x..m J the cattle was that - the nomadic herding in the

E
_',- o »_‘,.*ﬂv e “"" S Sl i
intense :f'x«'}a .,J~° "n @ Nortf #_ babl. imoaas @ natural limit to

gt o QL &0
th l).;,(‘:f(.l "': | :

il “-f‘__._._ ', -Mfwﬂm. Climatic variation is probubly

u,,;\, .,}:)_, “r . ‘ﬁ«u the lml of actiw Anfection in the cattle popula-
fhi! observation has also been praviously noted in serlier section
'iji ﬂﬂ“ (C‘“Ptﬂ‘ X). In addition, a greater chance of infection
@ to closer contact in settlediherds than in nomadic hards may erplain
8.. higher infection rate.

F: SUMMARY

The present threoe-yeer longitudinal study has clearly demonstrated
‘ the advanteges of modern ard scientific livestock management ovar the
traditional and extensive methods of animal husbandry in the provenlion
’_ - and control of bovine and human Brucella sbortus infection. The oucupa-
tional hnzard, in relation to brucellosis, to which livestock farmers
are exposed in Dyo State is closely related to the level of infection 4in
" the animal populatisn, the level of environmental contamination and
bygiene on tha farm. This study has also revealed that many farmars

oould pcouire subclinical brucellosis within two years of occupational

consiant exposure to source of infection.

There was no seasonal variation found in the pravalerce of brucella

infection among the human ond cattle population studied at the I.A.R. & T.

farm in Ibadan: climatic variation {s therefore considered to play no

isporiant role in the provnlence of brucellosis in Southern Nigerda,

AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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SERD-EPIDEMIDLOGICAL DASERUATIONS AMONG STUDENTS AT I A R & T, IBADAN QUER A 3-YEAR PERIOD
Ne~exder '73 Decemoe~ '74 December '75 Dece~ber '76
; 1973/74 Academic 1874/75 Academic 1975/76 Academic 1976/77 Academic
SALINE Yoar - Year 3 Yoar vapy
ACCUUTINATION [ rart. Diploma| Cert. Diploma | Cert. Diploma| Cert Diploma
jgitrs 1l CoSTSE e el 1o Course Coursa Course Couras Course
I.U. ‘l'4st Zad _1st 2nd| 1st 2nd 1st 2nd] ist 2nd 1st 2nd| 18t 2nd 18t 2nC
- 400 My atanE DNy 10 29/ 00 - D =00 A 0 OS2 1
R 200 T eV S [ SR TR TR - ] A K W R 1] Ik T e G
100 0 0 1 B L0 0l 52 1 1 1 2 3 0 1 3 2
- S0 2 2 1 1 2 2 2 1 3 1 3 2 1 2 S 4 5
25 2D W el b AR YR R S O R TR (] R SRR AR
,_....8 than2s |15 25 14 7f18 14 9 11 16 14 6 6|12 13 12 7 :
S— -_— = —— — e — — o)
TOTAL TESTED |19 29 17 12|20 18 18 17 |24 17 14 16 |18 20 25 16 E
‘.,u DENTS' CODE
_etters refer| A “ C DAEE A i C G E b F G 1 8 H E
P..xn below) 8
da STUDENTS' CODE:= A = 1st year Certificate course 1973/74 session, anc 2nd yeaar m
Certificate course 1374/75 session.
B = 2nd year Certificate courss 1973/74 session, and 1st year
g Diploma course 1976/77 sceslon.
: C = 1st year Diploma course 1973/74 sersion, and 2nd year Diploma
course, 1974/75 session.
D = 2nd year Diploma course 1373/74 suarion.
" E = 1st yea: certificate course 1974/75 sess’on, and 2nd ysar

Certificate course 1975/76 sessioi.
F = 18t year Diploma course 1974/75 session, snd

course 1975/76 session,
G = 18t <-n Cartificate cousso

|.4qnuR~;; " .ﬁmi 1375/76 session,
’5 ' :

gy \COUERR 1078/77 seesion.

2nd year Diploma

1975/76 sesuion,

d 2
\mﬁoan.vnommi. 1976/77 senssion. R g

and 2nd year Diploms

‘...-l(.»-
J.\.\:,... . e == il

o~

».f



TABLE XI.2

T AR ST LONGITUDINAL SURVEY: TOTAL BLOOD SAMPLES TESTED

TLUENTS (Dec. 1973 - Jan. 1977) S.A.T. in 13 Follou-up Students
ECnCING CERTIFiLATE COURSE DIPLOMA COURSE | 1st sanple during 2nd sanple during
ASGLUTINATION] - t Yr.2nd Y 2nd Yr. Cert, coursae 1st Yr. Dip. course
.—-H""‘ J'" Yr. 20d T 1a C.&N . Agno gOQUv AUQ). a@ﬂdv
No. Ne, Nao. No.

NO . No.

~~~~~
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Igbo-orn, a repidly developing tow: in Ibarepa division of Dyo
. Gtate, lies about 100 kilometres soutwsast of Ibadan. The tow has a
Rural Health Centre (R.H.C.) w03 is Jointly run by tha government of

Oyo State and the University of Ibadan Madical School, and is populerly

N rown a8 the Tharepa Comwunity Health Project. The population of Ibarepe

Division is approximatcly 250,000; Igbo-ora elone has o population of

over 25,000.

The woewation in Ibarspa division is savanma, with many shrubs en

suitable for livestock forming. There are over 20 pri

each hom

goen their cows from the northern states of the

ountry. Tharwe is o vatarinary of fice {n Igto-ora shich serves the shol
of tervce division., The staff of this office conaints of a qualif led
wisrinery doctor, One Arism] Hoalth superintendent, teo Animal Helth

attendants /labourers. The vate lrery
w “ '" m A DIGITAL HEALTH REPOSITORY PROJECT



e traditic sl herdsmen how to apply
uvut:ndc ‘management; (c) disgnostic and

for animel diseases; (d) investigation end cuntrol
< el

of _,” in the animal population. (The supervision of abattuirs is

u J th- control of the public health superintendent at the Rurul Health

) The veterinary ser sices ere considerably limited Uy inaocequate
kAo
{11ties and resources: fo- example ‘‘ere is no ugripped laboratory to
L

WWt diagnostic work, Fance help 3 soughl from the Vet. Clinic in
~ Ibadan; there are freguently inedequat supilles of essential drugs and

yaccines; and thern is no s ltable tre Soortation system to encourage t)

vaterinary workers to visit the indivi uval herds reqularly .

There was no knoy- aw ilabin dat in the Rural Heslth Centre at
Igbo-ora suggestive of provious brucel 2 infection in Ibarspa division.

However, an epidemiocloglical survey On ha prevalence of human brucella

sero-reactivity carried out on 51 Igbo ore butchers in June 1974 rovealeu

that Fiftoen (29.9%) wuiro sero-positive, but only eight (15.6%) had hig

titres » f. 100 I.U. ond obove. Nona of the butchers had serological

pvidanne of activo brucellosis. Two ypors after this investigation,

Igbo-ora experienced an acule shortage of cows for slaughter at the aba'-

toirs, and meat, which waes | sually ave lable at roosonuble cost to the

people, became an expensive commodity. Investigations jointly carried
'

out by the staff of the public health nd veterinary offices in the town
found that the Fuloni herdar on were re using to nell out as many of thei,
baf to the butch: rs. Furtl r, it was later rovealed that the
5 085 ore

QT'Gﬁ‘T&”EWEWﬁ"PRO"&TmW ‘lossea from recurrent

herdsmen in Ibaropa
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u--;;.‘.‘,,.;. , ] ‘M division and manage their herds in the truditionmsl
e i PR

mathe w. f 1Yl'11¢=ontobuwm for slsughter at sbattoirs or to

{,

J il

L?ndividnll only in one of two circumstances: (i) whencver they

| ’in med of money for an urgent expenditure, for exasple, mTiage or
m the muslim pilgrimage to Saudi Arabia; end (i!] when there is o
';ﬁ'gh and favourable calf crop : many cows would t(her be sold at cheep
rates to butchers and this would reflect in cheap cow meat svallable to
the consuming public. Therefor: when the calf crops becama depleted and
unfavourable, the Fulani herdsmin held t their remaining cattl: stock,
because Fulanis count their wealth primarily in terms of the total
number of cows they have. Ha would sell occasionally to maintain him-
salf and his family. Durirg the present investigation, soma herdsmon

also complained of being unwell ond unable to look aftor their cattle

properly .

The sunio-economic significance of the situation at Igbo-ora

requicred an urgent investigation ond proctical solution, and in colle-

hwration with the veterinary doctors at Igbo-ora and Mokola, Ibadan,

Ltires randomly selected herds, all around Igbo-ore, were screenad for

Br. abortus infection, as the possiblo cause of the large-scale abortion

and infertility among the cattle population in Ibarapa division. The

results of this investigation, which revealed an epidemic of active

bovine brucellosis, with human involvement, in Igbo-cru, are reported

and discussed in thiaﬂau@hﬂﬂS&mH REPOSITORY PROJECT
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,-’z -. g -
Blc 2OC C ples we: sf-*mw—'f d from 40 renc |
reve WElE Ghilected 40 rendomly sslected (out of
N R 4 (
..4\-.“ .'"

Sy
spproximat /‘5@) cows in the three herds chosen for investigation

=

(9 l#’-‘i lupuru method was employed).
WI’JRM, from each of the three herds teated, were

A pas

%d 1nto s e :

Additional blood samples were taken from twelve Fulani herdsmen

.
- who owned the cows: soma of them had symptoms supgestive of brucallosis.

The sera obtained from the bovine and humon blood specimens were
tested for the presence of IgM end IgG tyoes of Brucella sbortus agglu—
tinins by the tube agglutination method, using phenol-saline and 2-mercop-
toethanol as diluents. In addition, the card test was performed on all thi
blood samples. The results of the tube agglutination tests wore expres:iec

in international units (I.b.), while the results of the card test wero

recorded as either nopative or positive.

The three somples of pooled milk wore teated for the presence of

fr. abortus agniutinins by the milk ring test (wAT) .

C: RESULTS

All the 40 (1(!)%) cows exomined had sorological evidence cf active

brucellosis: both the card tost and the 2-\E test were positive in all of

them (Table XII.1(A)). 0f the twelve herdsmen examined, six (SC per cent

had significant titres of 100 I.U. OF greater and all these six poople

had seroloagical evidence of active brucellosis as revealed by pcsitive
og

2-ME and Card tests (Tobles XII.1, A and B). One person with a low SAT

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



here SEpa -
er 'r"; e , ‘. - avt ; “ |’“c' '
:.’;., Twu

st ,'_Wfﬁm nd ‘the card ‘”ﬁ’&tﬂw in seven (97-“) of then.
log ’*wi.dmuof actdve infection were invited

""" hey all ref , They were therefore offered fre treat-
mtﬁvﬂwmﬂnmﬁm.mly for threc week: and

_' §,§'\“i’1”€i&bleu‘, one thrice daily, os o supplement. Shen the Card test
rﬁ*twmutod two weeks after tho completion of frestment, three (42.8%)
out of the seven with previous positive carc test still had servlogical

' evidence of active brucellosis, and thercfaore a repeat course of irrvat-
ment was given to them.

There was close correlstiun Setween tube agglutination and card

tests, All the cattla with poaitive BAT and 2-ME testywere also card test
positive. 6Bimilarly, all the hardsmen with significant BAT had positive
5-ME nnd cerd tests. Only one sample with less than 100 I.U. BAT wis

card test positive: this sample wos howaver 2-ME negative.

Tha three pooled milk samples wore positive by the Brucella aborius

milk ring test.

D1 DISCUSSION

The circumstances which led to the prosent investigation and the

eventual discovery of a large-scale brucellosis epidemic in the cattle

population around Igbo—ore wore very informative and instructive about

the hazards caused by this soonosis in Nigerian. Under normal conditions,

the Fulani nomads usually Tesist BELonpte=to {nvestigate their herds



Anfertil: ty among their cattle population, and alsc ill-hesltn among
elves, these Fulani nomdds cooperated with the present investigators.
obviomly wanted something done quickly to arrest the worsening
‘situation in their herds. Gimilarly, the Ibarepa Cummunity wanted an
‘urgent solution to the soaring cost snd ums.aiiability of cow meat in the
‘markets. The investigation was therefoin timely and served as a big reiie!

to all concerned.

The laboratory methods chusen for this investigation were simple,
inexpensive and accurate., Thern was close correlation between the

results of the tuba sgylutinatinn (SAT ond 2-ME) and card tests. All the

cattle and more than 50 per cent of the peoplo inveatigated had activo
brucellosis, rnd their sera contained ontibodies of the IgG type. The

2-ME tost and the buffered ecid antigen of the card test are designed to

detoct tinse: the results of this {nvestigation has further strengthened

sarlier findings of others (Nicoletti and Fodai-Ghotbi, 1971; Morgan, st

at, 1969) that the brucellosis card test is an officient oid to dingnosis

of acute human infections.

E: CONTROL MEASURES

The very high prevalence of sctive brucellosis (100%) which was

s investigated colled for o concertad effort
d‘ammd m tha t}‘reA?RIC!D'x'IZ;IgIgG\L HEALTH REPOSITORY PROJECT

on the best precticable salution to deal with the revaging bovise epidemi
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mz:a;w; 'Y . X X
Lo S ,‘iﬁ “s‘?" } was experiencing acute shortage of 'stopla!
R N o (e o o)
€O w,. x;_- @ markets, and this could worsen the existing protein mal-
".-"
'?Z sction were treated with standard antibiotic therapy (Williams, 1973).
Slaw tlotniqus, 8s a method of dealing with bovine bnicellosis 4n

gl ’_i.':,' ic effect '._':" jf_jf'l e mic was beginning to be
- 'r‘ |
n' MM!A area, Thae human population with evidence of rctivae
op  ~me“ could not be suggested in this situotion because of

: \ﬁ-m state of our livestock industry ond lock of compensation to far-
mars by the govermment. Also, the Fulanis you)d vigorously oppose this
type of control measure. Gince probably all the cattle were offected in
‘these herds, sanitary control of livasinck grezing was suggested and put
into prectice, and new animals wore prohibited from entering into tha
infected herds: routine vac-imation against bovine brucellosis is not
practised in Oyo State. The Veterinary division of the Oyo State Ministry
of Agriculture and Neatural Resources, Ibadan, wes informed about this
devastating dizcase in the srcas investigated. The Ministry promised to
look into it and in sddition plenned to ombark on Br. sbortus -S19 Lmuni-

sation nrouyremme in the immediate future. Also, places to be selected for

the octablishment of new livestock farms in the oreos would have to be

based on proper sanitary advico.

The oversoll sctive infection
Fuleni on these forms dopended nainly on socio-economic factors which

rato among the occupationally exposed

offected the degree of contact botween these people and thelr cows with

octive disease. 6ince brucellosis is not genorally tronsmitted Mrom per-

AFRICA DIGITAL HEALTH REPOSITO YPROUECT | 1iry cliponidn minly vpon the
8on o person the provent EXon oF " PuiaA"™



; antrals (w0, 1971). ut
: ':-.’-1‘».‘ ,;:i‘é:f;?‘; ;,, of ;M: n in animals wes not feasible
jgested to prevent Mnr :l.nfactim anong the human populaticn occups—
s‘f,s:j:;-_.a yﬁm: (a) hygiene and improvement in the warking conditions

fg g! ‘fm to 1limit contact to a minimum; (b) early diagnosic of active

-.._.,,.,“N in occupationally exposed people; (c) avoidance of drinting rew
m?lk',"“m regular screening services could be .provided; (d) Bovine Vac-

; ne
~cination programme, in collaborution with other states of the country

because of the continuous free inter-state movements of cattle in Nigeria.

F: BRUCELLOSIS SURVEY 1IN OYO NOATH

Following the successful investigation of the causes of epidensic
‘abortion and infertility smong the cattle population around Igbo-ore,
many farmers became awure of thn importance of brucellosis in the live-
stock economy. There were therofore sevoral requests from meny coopero-

tive societies and individuals “or screening tests on thelr herda. Buch

epidemiolcnical surveys, employing cluster sampling technigue, were con-

ducted on four different slzed herds in various geographical areas of the

Oyo north division of the state between Septembar, 1976 and February,

1977. The surveys wore carried out in collaboration with the staff of

the veterinary centre, Mokola, Ibadan. Since wo wore only interestrd in

detecting herds with active bovine brucellosis, the card test wis uned

throughout the {nvestigation. The farm workers were not oxamined during

theso investigations. The results are summarized in Table XII.2, The

AFRICA DIGITAL HEALTH REPOSITORY PROJE m. cent. mm ma n
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level of abartion in the
- had not been performing very
e U?dfmmmmmwmmm(amr
1 commnicat: on) . Mramnloyimlmwarnwm-bm
planned for many more herds in the state by the Ministry of Agriulfire.
:mgd ‘hﬁuml Resources (Vetm'innry Section) before the govermmant embarks
on control programme throughiut the stete: the Federel govermment has

e .:‘. E ... ‘ By

e St ™

ainady set up a committee t look intzx the socio-cconumic importance of
brucellosis in Nigeria (Fals fo: persom ! communicetion).

G: RECOMVEND, ITNS

The first essentinl st in bruc llosis control programme in Oyo
State 1s therefors the wision of ad guate facilities for early dinsg-
noais of tha infection. Thesa laborot ries would provide, smong other
things, the essentinl diagncstic servli os on the farm, regular screening
of frash milk ond farm workers. The p =2sont epidomic might probuably
have been deloctod earlier iFf there wo a labomtory sarvice at the vate- .
rimary officn, Igho-ora. The high rate of human and onimal infections
i r'.g" difimrant parts of Oyo State require that full cooperation must be
 ectat Lished batween the medical and veterimary professions for a realistic
wmwgf is import nt zoonosis, Thi.s codbmtive
.-x.,,..;,'«wﬂ fh' P!‘P.‘ﬂ t mgtio tion a possibility, For example,
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Cattle Sora
Saline Tost 2= Tant Soline Test 2-0 Tast
No. x No, . No, 4 Pn. “
0 0 0 o T 20 511 20 50
2 16.7 Q 0 6 Vo 6 15
2 16.7 1 8.3 2 b6 2 5
2 16,7 2 16.7 A 10 2 ]
0 0 1 0.3 10 2 5
0 0 2 16.7 2 5 6 15
4 33.3 0 n 5 2 5
2 16.7 £ 50,0 0 0 0 0D
e
12 100 12 100 40 100 40 100

B, CARD TLST

Husan Blood
— Cattle Bloo

Before After
Treatewnt Treatmant
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CLINICAL ASPECTS OF HMAN BAUCELLOSIS IN OYD STATE

A: INTRODUCTION

In studying occupational (iseases which affect mainly people on
farm settlements in remote rural arsas, it is often difficult to conduct
g a detailed follow-up clinical investigation. The problems encountered
. are oven greater in the devaloping countries where the rural arves ore

neglected and left without good communications. MWMany people have to
" travel long distances on foot or bicycle in order to obtain some form

f‘.;mwal service. Therefore it is olmost impossible to roguest farm

—

workers whu ere found to be suffering from an illness during epldemiolo-

gical surveys to repor

R v !

¢ for further investigations and treatment in a

f '. iy hospital.
toni to stay away from their farms. In government-owned farms, som: farm

Those of them who have private herds are often reluc-

il srs are employed on daily poid basis and they will therefora loue

best carried out in the respective

Hence, further clinical stu-

dies on farm workers are probably
This will however {mpape certain limitations on full clinical
jfarms, This will howsver: SS¥= sy

u;"’“’ ,J Tt .' w ol. 3 WREm%gngﬂsc



._"'”'" he: e unavoidable limitaticns result:

[o—

-

-,ﬂ-'r om the
e following groups of people ware selected for clinical investigations:

"de'Valopmmt of the area studied,

; ( ) thirteen persons found during epidemiological investigations
with serological evidence of active brucella infection;

(b) ‘twenty-five persons found with anti-Brucella agglutinins of
200 I.U, and above at Fashola Cattle Multiplication |arm;

(c) the forty persons with a titre of 100 1.U. and above who were
of fered treatment by the authorities of I.A.R. & T., Moor
Plantation, Ibadan;

(d) sixty-one patients admitted to the University Collegn Hosol! !
Tbadan with a provisional clinical diagnosis of Pyre.ia of
undetermined origin (P.U.0.) or Septicaemia between Januory

and June, 1975;
(o) twenty-five patients attending the Neurology Clinic, U.C.H.,

Ibadan between April and June, 1976;

.“(F) twenty—three patients with clinical diagnosis of hepatospleno-

megaly and those with {mmunoproliferative diseases (e.g.,

Leukaemia, Hodgkin's diseese, otc.) seen at the U.C.H.,

Ibadan between January and Jung, 1976;

(g) pregnant women with P.U.0. associated abortion seen in U.C.H.,

Ibedan between June and September, 1975.

(11) Methods of swg The selec

Fashola Fe sgen on the farm and they were intorviewed {ndividuall;
ll'ﬁ nro

in | th.ay ba or meﬁﬁﬂ(ﬂtﬂ the holp of en interpretir) for
oru

. =y AFRICA DIGITAL HEALTH RE! S;%Y PROJE%
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ted ‘farm workers at Uppor Ogur and
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: Py .

oms: suggestive of bruc 1losis. The information collocted
\':}’“f dec nbn?-a -. fard forw AP . n) (Suggestive questioning was
avoide d as mich as possible umnq the interviow). Only physicel examina
. Mld be dona on a table provided by the farm supervisors. Apart
.,'_’_j,' other aupportive therepy, the specific antibiotic treatment offered

_ to these workers consisted of oither tetracycline (500 my & hourly for

' - two weeks for those without sernlogical evidence of active disecse and
,'! for three wecks for those with positive 2-ME or Cerd tests) or \'lbramycin
(100 mg twice daily for two woors). Repoat serological oxamina!ion was
parformed on those treated two Lo four wooks later, Two criteria wore
employed in judging the effectiveness of entimicrobial therapy: (n) sym-
ptomatic improvement, and (b) e .ther negetive 2-ME or Card test in cases
of previous IgG-type sgglutinine or a four-fold (significant) reduction
in titre in cases of previcus IgM-type agglutinins.

The 40 asymptomatic persons treated with tetracycline capsules
(800 mg 6 hourly for two weeks) at I.A.R. & T., on the basis of high
H-Brucellrs agalutinins had o repeat serological test three to four

aftor cospletion of entibiotic therepy. None of this group of

wle hau symotoms suggestive of Brucella infection, and therefore no

examination was performed on them.

~ In collaboration with mory physicians at the University Chllepe

X , b samples were collected from different gioups of
y Ibadan blood

patients with provisional diagnoses of P.U.0., Septicaemin,
Hpogkin's disease, and neurclogical dis-

o}

yy Leskaswia
roerss the oere froe MW o were screensd for anti-BSrucella
& "“ AFRICA DIGIiAL HEaiTH RﬁlTORi PF(OJE?'b‘. um" and in
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i ‘““' . worw dono on somo palionto I
with clinical diagnoses of P.U.0. o "éwwnuh. and o fow neurologi-
(e al M"M Each culture consisted of § ml of aseptically taken venous
-7* ood inoculated into each of three bottlea, ona containing 70 nl of

ﬁmﬂ broth, the second containing 80 ml of thioglycollate byuth for

 the detection of snaerobic orgsnisms, and the third bottle contiining

50 ml of trypticese soy broth with addod 10 par cent rorton dioride for
‘the detection of Brucells organisms. Cultures were incubated a: 37°C

) for seven days, with subcultures made eithor whon growth was apparent in
the original culture bottles or routinely st thwe end of the weo:'s incu-
bation time. Subcultures from the firsi {wo bottles were made to Blood
Agar and MacConkey media: the Bload Agur sub-cultures wore incuated both
asrobically and enaerobically, usiig Gospak anserobic jars and an almoc—
phere of hydrogen with 10 car cont QO, provided by the Gaspak genermators.
Sub-culture from the trypticase soy broth bottle was made onto tryptose
agar snd the plates sereexamined after three days of aerobic incubation
for Brucells colordes. All isolates wero identified by standard bacte-
aethods (Cowan 1974).

Setween June end September 1975, e prospective study was carried
4n collaboration with one pobstetrician at the University Colleje

soital, Ttmdan, to find out the association between brucella infection
i 60 (particularly in patients with Puli0.). ALl selacted
had Bl56d f4lss for molarial parasites, P.CeVe, WeB.Co ord dif-
counts, Brucslls mw tests by Card test (and tube

".‘ ki oy A m)' mlumﬁm tost for typlold fever,

e AFRICA DIGITAL HEALTH REPOSITO i o b, = \
yn, fostal products ond
3 culture of blood, uring, WO hﬁ Aryn,

AN

. . Y
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,f:.'-,‘ e ;“fox-_:j. C -‘\Ui-k ;:‘."-‘:;.11.:‘. }“ sla

panu.LS =ortus ds tion, were done on some pafionts
'.'--h' 4.y ’ P sy

ll
{@1"“19"'“- Each culture consisted of 5 ml of aseptically talen venous

"ﬁ.{ﬁlbdd dnoculated into each of three bottles, one containing 70 11l of
glucose broth, the second contsining 80 ml of thioglycollate bruth for
the detection of mnaerobic orgenisms, and the third bottle contnining

50 ml of trypticase soy broth with added 10 per cent rarbon dioxide for
the detection of Brucella organisms. Cultures were ‘ncubated a: 37°C
for seven days, with subcultures made eithor wiion growth was apparent in
the original culture bottles or routinely ut Lhe end of the weeli's incu-
bation time. Bubcultures from the firsi {wo bottles were made to B)ood
Agar and MacConkey media: the Bload fgar sub-cultures were incujated both
aerobically and anaerobically, usliyg Gaspek anaerobic Jars and an almoc-
phere of hydrogen with 10 cas cant ooz provided by the Gaspak generators.
Sub-culture from the trypticase soy broth bottle was made onto tryptoce
agar and the plates sercoxamined after three days of aerobic incubation
f&r Brucells colordes. All isolates were identified by standard bacte-

ologica! methods (Cowsn 1974).
| Qetween June and September 1975, a prospective study was carried

Ly in collaboration with one obstetrician at the University Colloje

Moepital, Tbadan, to find out the association between brucella infestion

and human abortdén (particularly in patients with P.U.0.). All selacted
had blood films for mhl mim. P.O.V.. W.8.C, ond difr-
counts, Brucells serclogical tests by Card test (and tube

it tion An g "..).magglutimﬁmtut for typloid fever,

“ culture of blood, uring, wegimel d discharge, foetal products andg

-




C: RESULTS

(1) Clinical Features:

There was a total of 13 farm warkers who were dotected on tho
basis of positive 2-ME and Card tests as suff ering from wvctive hirucel-
losis: five persons in Upper: Ogun Estate, one person in Fashola Farm,
and seven nomadic herdsmen at Inbo-ore. In addition, detalled :linical
gata were obtained from 25 other farm workers, who had high enti-8rucella
agglutinins of 200 I.U. and above, at Feshola Farm. The common symptons
in these two groups of serologi:al positive workers are listed In Table
‘XIII.1. The duration of symptons varied from one week to six monthu.

'- Fever and pain were the two leading symptoms.

L The 13 persons with serological evidence of active brucellosis
?9“ males aged betwnen 25 years and 55 years. They had been involved
:Inuniml hustandry for periods ranging between six ond eighteen years
.'(W‘ olevan years). They all agreed to taking raw milk for maiy
_years, Ton of them were married with children, the remaining three wero
 below 20 years of age and unmarried. Nine of the 13 persons were hords-
- (includim tha mevmilat .Iﬂw)' three were veterinary birth atten-
Hants and the ining one person was the Veterinary Superinteadent in
chargs of Upper: m Farm. Only four of the eleven people with bachache
cana t5 U1,C.H., Ibadan for %"‘Ymu""' aend ona was found to havo

severs cervical spondylotic changes at £5/6 level. All the sevan hordo-

w1 Tgbo-rm rerieed A8 KECAH il TOMCIRRIT: AXEDeL: Savestigation.



C: RESULTS

(1) Clinical Features:

There was a total of 13 farm warkera who were dotected on the
basis of positive 2-ME and Card tests as suffering from vctive hirucel-
losis: five persons in Upper: Ogun Estate, one person 1 Fashola Farm,
and seven nomadic herdsmen at Inbo-ora. In additicn, detalled :linical
data were obtained from 25 other farm workcrz, who had high enti-8Brucella
agglutinins of 200 I.U. and above, at Fosiola Farm. The common symyitons
in these two groups of serologi:al peaitive workers are listed in Table
XIII.1. The duration of symptos ‘aried from one week to six months.
Fever and pain were the t:- leading symptoma.

The 13 persons with serological evidence of active brucellosis
- were males aged betwien 25 years end S5 years. They had been involved
E in animal hus-andry for periods ranging between six and eighteen yecars
,{(mm olavan years). They all agreed to taking rew milk for many
~ years. 7:n of them were married with children, the remaining three were
..'wm, O il = unmarried. Nine of the 13 persons were hords—
‘men (including the seven at Igbo-om). three were veterinary bircth atten-
dants and the remoining one person was the Veterinary Superintesdent in

tharge of Upper Ogun Farm. Only four of tho eleven poople with backache

tame to U.C.H., Ibadan for X-rey examination, and ono was found to have

spondylotic changes at 05/6 level. All the sevan |
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bortus organism which was atteu%i*

: ' negative. Nona of the patients were 111 enough to
 require admission into hoppital,

_. The other twenty-five workers at Fashola Farm who were investigatnd
: ‘only on evidence of high anti-Brucella Igi-type agglutinine consisted of
twenty-two males and three females, sged botweon 28 years and S0 yoears,
Seventeen were permanent staff, and the remaining eighl were em loyed
seasonally on daily-paid basis. All the 25 workers {!ncluding the soa-
sonal workm) had been involved in animal husbondry on the farm for
periods renging between seven end fiftesn yoars (average twelve years).
The three women among this grouy had children and none of them pave a
history of previous abortion (m?.c'-m*:'luge). Ten of the permanent staff
on this farm were invited to U.L.H., Ibadan for further investigaticns
consisting of P.CeVe, WefieC. and differentinls, blood film for malarial
parasites, blood culture for Bnicella arganisms, and X-rey examination

. fwthoaewith backache. In all tha ten people investigated, spart from

;th. high SAT titrz, and in one patient with §. haematobium in his urine,

'fin furthm abnormality was detected in the laboratory investigations.
 Howevm, three of the ten people had significant inguinal lymphadencpathy

cnu t«0 had splenomegaly (d.c.m. and 6 c.m. enlargmnt). No rudiologica

5l 1444 are found. All thosa that attended the hospital wern soen

1

enough to warrant sdmissfon,

85 outpatients, and none looked i1l

During the six sonth period, January to June, 1976, 1820 blood ciil-

i 1571 patients wero received in the labormtory, including sam-

AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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0 snism which was aﬂc«%’
all ’ ﬁ"mle wes negative. |

g ‘,'_"ﬁ"l“tho patients were 111 enough to
'(? ’. € *‘!!hibﬁiﬂﬂ mto mim.

LM

The other twenty-five workers at Fashola Farm who were investigatod |
‘ﬁ”ﬂy on evidence of high anti-Brucella Igi-type agglutinina consisted of
wenty-two males and three females, aged betwoen 28 years and “' years., {

Seventeen were permanent staff, and the remaining eight were em loyed
seasonally on daily-paid basis. All the 25 workers (inmiuding the soa-
sonal workers) had been involved in animal husbandry on the farm for
perdods ranging between seven and fifteen yoors {average twelve years).
The three women among this group had childran end none of them rave a
history of previous ambortion (miscarrisga). Ten of the permaneit staff
on this farm were invited to U.U.4., Ibadan for further investigaticns

consisting of P.C.Ve, W.B.C. und differentinls, blood film for malarial
parasites, blood culture for Bricella arganisms, and X-rey examination
for those with backache. In all the ten people investigated, spart from
the high SBAT titre, and in one patient with 8. haematobium in his urine,
no further abnormlity was detected in the laboratory investigations.

Howevar, tnree of the ten people had significant inguinal lymphadencpathy,

and two had splenomegaly (4.c.m. and 6 c.m. enlargement). No radiological 1

abnorsml4ties were found. All thosa that attended the hospital wern seen

83 outpatients, and none looked 111 enough to warrant edmission,
!

Pationts with P.l,0, and Septicaemia (J to Jung, 1976)

During the six ronth period, Jonuary to June, 1976, 1820 blood cul-
tures from 1571 patients were received in the lsboretory, including sam-

AFRICA DIGITAL HEALTH REPOSITORi PR%CT a n'dn o Unl’.tﬁﬂ . ’
ples from 61 patients with an initinl A :



from the blood cultures from ten of these patients, with Klabsiclla spp.
J ' '.&'d'w 8urous being isolated from four other patients each.
Proteus spp., Esch. coli, and Psa. aeruginosa accounted for tha r;mmininn
three patients. Brucella orgonism was not isolated from any of tho 61
patients.

The result of the serological tests on the 61 patients with P.U.0./
Septicaemia is shown in Table XIII.2. Though 14 (23%) had high anti-
Brucella agglutinin of 100 I.U. and above, all but one of the scre tested
were negative with either the 2-ME or Cord test or CFT, showing that
Brucella infection was probably the cause of P.U.0. in only one patient.

All the 21 patients with conflrmed bacterial septicaemin had agglutinin

levels below 100 I.U.
Neurolongical Patiernts ril - June, 1976
The detnils of the clinical features end results on the 25 patients
~ attending ¢hu Neurological Clinic at the University College Hospital,
i Ibadan, wo were screened for Brucella infection, are summarised in

Toule XITI.3. All the patients were seon and nssessed by one consul tant

Neurclogist., Blood cultures porformed on 16 of the 25 patients were

negatives these included all the five patients with positive 2-1E test.

Fourtsen (56%) of the patients screened had high lovel of anti-

Brucella abortus egglutinins of

them had serological evidence of

by the 24" acqlait inatior bast: " FOUOTOY (SeRS WAk 100-tyre. sy TUdLioe

100 I.U. and obove, and five (20%) of

active Brucella infection as rovealed



ure to infected snimals might possibly be res-

' sible for their 8eroreactivity,

 grucello Sero-roectivity Among Patients with Imminoproliferative

Blood samples for Brucella agglutination test were obtainud from
only 23 patients with clinical diagnosis of eithor Leukaoria (10) or

Hodgkin's Disease(4) or Hepatosplenomegaly, including ceses of Idiopathic
Tropical Splenomegaly Syndrome(9). The clinical disgnoses were made by
a consultant clinical Hiematologist, who also rolliccted sbout 5 ml of
blood sample from each patient hefore treatmont.

Only three (or 13.0%) of the 23 patients had agglutinin titres cf

100 I.U. and above and they were all 2-\E test negative (Table XIII.4).

8rucellosis and P.U.0,-associated Humsn Abortion

Throughout the threa month period (June to September 1975), when
this study was undertaxcn, only two patients with P,U.O. and abortion
wore seen and invastigated. In these two cases no cause was detectod
for the aborticns which were rejgarded as spontoneous. The G.A.T. wis
less than 25 L.U., and the 2-ME and Coard tests were negative in both
;-.I'Ntien‘:s.
\‘4) Treatment Results

All the thirteen patients with serological evidence of active bru-

oal1061s treated free of charge on the farm with tetracycl ina cap-

‘milos (500 my 6 hourly for three weoks) together with multivite tablets

a8 pupp] and other symptomatic supportive therepy. The detailed

i-'olqiml mlh. DRERIER BIGITAL HEALTH REPOSITORY PROJECT

aftor treatment, are shown in Table XIII.5

-
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Ouun Ferm Estate resronded

“cho 5 Py ond tho 2-VE tost was nogative
or *"'"‘"- ’-""’Wh hluh titre Igl-typo agglutinins could still ba

hd in the sere of two of thom, The only patient who did not res-

m to the three-weck course of tetracycline copsules at the Upper Ogun

th had severe cervical spondylosis, and he won referred o the

orthopaedic surgical unit for further managoement .

The only patient treated for active disecose at Feshola Coltleo Mul-

X

tiplication Farm responded satinfactorily to antibiotic chemothirepy.
Four of the seven Fulani herdsmon with active bLrucellosis showed sotis—
factory response to the first course of antibiotic treatment. | owever,
these Fulanis did not cooporete fully ruring the clinical studins because
they were more concerned about the fate of their cattle, and they cculd
not understand why they werc Leing treated instead of their cattle.
Acparently they were ignorunt of the possible trensmission of animal
disease to human bedngs.

The 25 y—rxers at Fashols Farm with high IgM-type antibody were
" | divided mocualy into two groups: one group consisting of 13 workers (in-
3 cludirg two women) were treated with vibramycin cepsules (100 my twice
@', for teo weeks) and the other group consiasting of 12 workers (includ-
irg one women) were treated wit) tetracycline capsules (800 mg () hourly
- teo weeks), ALl the patisnts waro also given supportive symptomtic

treatment as indicated, including multivite supplemanta, Tha tyelvo
potients on tetracycline conploted their two-wook couras of treatment.

n the other hand, only nine of the 13 patients having vibramyein com=

w2 t'£R|CA DIGITAL HW RWCTM pationts discontlivey
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;r _ ' but vd.thout any significant fall in trucella abortus anti-

4 titree Theso foun patients who feiled to complete their courdo of
&& ment did not show ony clinical improvement and the ant ‘body titres
~dn three of them did not char je: in one of thom, the antibody titre rose
3 from 200 T.U, to 800 T.U. wil1in a pari d of five wooks.

| The 40 students ot tho [.A.R. & 1 ot Moor plantation in Ito an who
wore treated with tetmacyclis ) capsules did not show eny significont fali
in their Brucella sbortus an ibody leve 5 when re-oxamined after tho com

letion of chemothervpy.
U: DIBCUSE ON

Generally follow-up of patients 3  tropical countries is noturdous!

. disappointing and frustratin : for inst nce, all the seven hordsmen in

Tgbo-ora refuser to atied tie hospital for further investigation, ind

]
i

only four ot the remalning six farm workers at Upper Ogun and Fashola

"itr‘butedto the poor nttenlance ot hc pitals, cludim transport dif-

iimltim long distance to ospitals, omj woiting in howita’ls before

‘patients could seo a dootor nd collec! “edicine, 1oss of pay (for daily

R0 sakars) " o wide-epred) proctiol OfEelf-mcicdtion will tredi-~
) '

tional and isported? medici es.
'] (o s Ll BRLLE Uny T ChOSH DIrcUAm e a0

Ther: ure thorough oﬁd’ml and labora-

",.;.,:‘ V » e i the mplm for follow-ur. Thore were various reasons whic

!
‘



o dAfficultios which -J;m
sountryts level of soclo-scanosio develipment.
tlm chhtmd from the thirteen patlents amnd other

ﬂih high Brucella sgnlutinine of 200 T,U, and above thowed

; Buretion of sysotoms varded betwsen one wook and aix morthe, but
OF the affected peonls were 111 enough 1o be conaldered fre aduise

into the hospital, Acoording to the oriteria for . issione into

the few tods {n goverrement hospitals in Oyo State of Miperda, a patimt

{ 'l'-’* be scutely or serdously 111 to be consideres by n physician for
ssmission, hence sany patients with cleonic AV inuases are usumlly seen on
| outpationt besis. This might protably aql\uvin why people suffering from
truceallosis sore never seen amon) the inpatients, as the findings In the
sresent clinical studiss indicate. Another probable reason is t'w low

© Il of pathopenicity of uw Crawalent abortus species. Hence, it could
srotatly be concluded tiwt patients who are likely to have brucella infec-
tion are he sor¥as in fare settlesents and they do not sttend hosp . ta's,
 harce hosoite” W~ on the prevalence of this important zo0nosis in

| & iPwmly to bo imscourvte. Sose fore of sedical services uhould

e

i prcedey for the rursl community, especially the occupatiomal groups

b

.\\wumwwmmmmmuua-m.
pou and prophyleris. This sctivity croimarily coses uncer indus-
o sroupetionm] ssdicine (Hesilton, 1943), which at present is only

g.ﬁmummmm. Trds flelo of

 Sanatricl assletow S sttrieind U intardets of myy Wisesialogiste
55900 puss (Bufeti; ShIOn M3t 19E31 Rals) WA); W 14 daala witn
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o8 that people in different

’ N Nigerda, where over 60 par cent of the working populn-
L b-‘\
{k ‘are dnvolved in agriculturl occupation, health and social services

B
- S

£ ',.~-,..._--‘!"-b-~'"‘91"-"“ high prioritly in rurel arces where farm sottlements are

.gﬁm- This would ensure adequate coverage of the majority of the popu-

Jl,‘.ummd also yield good returns to the economy, thue !mprovirg the
cost-benafit and cost-effectivenecss of government's drwostéents on sociol
and health services. At present medicel sorvices ars concentrated in
capital cities and few other biy townas.

The pattorn of symptoma mresentod by the 30 people interviewod were
very similar to those observed !y earlier workers (Huddleson, 1¢47; Spink,
1956; and Dalrymple-Champneys, 1950). Fover and pain were the most pro-
minent symptoms, and genital sviptoma were uncommon. But unlike the fi4g-

of previocus authors, many patients did not complain of sweating.

-3

This might be explainsd on the basis of the rerity of Brucelln melitensis

. .

'}va ctic 4n Southurn Nigerda: drenching perspiration which is common in

¥
R
v

feve~ arg in suis infection, is usually absent in sbortus infection,

P

ind x*e 2¢ occurs, it is relstively mild (Christis, 1974). Thero were
Als: “ow pecple with lymph glond enlargement and hepatosplonomgaly in

present series. In Kenys, lepato-splenomegaly wos a common clirical
of brucellosis asomst the Wakastas and Pokot in Mochakua District

, 1956; Cox, 1966).
Only one patient _.,M.dmudqlwimuy confirmed cervical

Worsyloaiss this low rate wss not surprising beceuse mjority of those

AFRICA DIGITAL HEALTH REPOSITORY PROJEC
of sctive “ tould not be fully
vith serologicel evigence OF 85
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lrnd for orthopaedic management.

i
'L,.ﬂ‘ Fm.ﬂ Of tm a0 patients with PIU.OC' and in whom the blood cul-

p.u'ca were negative for bacteria isolation had high Brucella peaglutinins

of 100 I.U, and above. One of these 14 patients was found to nave sero-—

logical svidence of active brucellosis which was possibly rasponsible for
the P.UsO, in this patient. This gave a prevalence rato of only 1.6 por
‘cent among the total 61 in-patients with an initicl diagnosis of P,U.0./
Gepticaemia during a six-month period in U,C.H., Ibadan. In Indla, the
incidence of brucellosis amongst P,U.0. cases has been reported as bot-
woen 0.9 and 6.4 per cent (Joshi, cnd Marxash, 1971; Mathur, 19¢9). The
present study which seems to be in egreement with thoso of many other pre—
vious authors, suggests tlat brucellosis should be considered as one of
the differential disnnoses of febrile illnesses in Oyo Gtato of Nigaria.
This infection is often overlooked as P.U.0. and enteric fevor (Mathur,
1969). However, in tropical countries, whore many diseases can simulatn

! acute brusvilosis and contact with infected animals is videspread, the pra-
" sence of subclinical brucella infection with varying levels of humoral
ntivedy to Br. abortus should also be borme in mind by physiciens if
‘misdiagnosis of some fatal disenses is to be avoided. ODuring the initial
phase of the present study, ajpatient withipestitistory, ofiaxpasura ita
infected cows and consumption of fresh milk presented with sympioms and
brucellosis and he also had o positive saline

signs suggesting acute
8.A.Ts of 100 I.U. The 2-ME test end Blood culturs for Brucelly orpanisns

AFRICA DIGITAL HEALTH REPOSITORY PROJECT

were negative, but X-roy examination led severe spondylotin chenges
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&S admitted to th lL {**ﬁ ward Df ﬂw lhivcm:lty
ed on a coldninatim of tetracycline
d by ﬁmma (1973) Because his symp-

T

ease lnnda support to the suggestion of Henderson and

Wb 5 (39’2) rt"ﬂt antibody titre against Br. abortus in one of tre occu-
S'r.: 1
_i- ti.onal ‘groups or somecne with past history of exposure should not be

D \ﬁ-{rr

—~ ;L._ - s

‘acce hd as the only explanation of the patient!s condition.

o The results of the study on 25 neurclogical pationts scen at the
!‘:zhfvmity College Hospital, Ibodan, durirg the three month period, April
L June, 1976, clearly revealed o vary high prevalence of brucella infeo-
t;.on among this group of patients. Fourteen (56%) of the 26 patients had
e‘iibnificant high agglutinins of 100 I.U. and above, end five (20%) of
~ them were found with serological evidence of active brucellosis, It was,
however, pnot possihle to isolate Brucolla organisms from any of these
patients, partly because only one blood culture wes done on each of the
16 patients at the out-patient clinic and partly because of the recognised
difficulty in cultivating Hrucellas organisms from clinical samples (Wilson
and Miles, 1964; williams, 1973), and the widespread use of antibiotics

in Ibadan (Alausa gt al, 1975) -

This finding of a high prevalence of brucella infection among

patients with neurological disorders agrees with the impression obtzined

in the pilot (rotrospoctive) study which was undertaken during :he early

sgibility of brucella infection caus-
.hge or thin WBStiqu%%glgl'FAL HlengSITORY PROJECT

ing f the nourological disorders in Nigerians had been thought of
s0ma O n
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. Wi

mmm-t'pibl in
1960%s, but thers wes then inad ta”flabontmy support to con-
7 this clinical _1:;3:_%'""{3 sdemosis personal comunication). Tt is
therefore hope ?v‘*‘u eny ia?aa,e. would benofit from the findirgs of
~t;;,u_g“"' ﬁbn. ‘85 mure and more patients with neurolugical

T S = e W

Il o e )c
7 ! ! N
0io0I00TS C

R )

2“’32?@bﬂ1qah~Md hencefarth be detected and woated
‘earlier { in before.

6
n.,

; vmmt of the Contral nervous system by Inicaila orgonisms
._lx‘y{ N neurological and peychiatric manifestations has becn recog-
ed by many earlier authars (Hughes, 1897; Evens, 1934; Roger and
wrsines, 1938; Spink, 1956; S:hadevar el al, 1968; Mathur, 1969).
Mid fatigue, weekness, backache and dability are all indications of
n'dirological and psychiatric complications of brucellosis. Though pay-

chhtric patients were not investigated in the present study, it is recom-

mended that this group of patients should be screened for brucellosis in
.ftmmre-

The low puttern of sero-rcactivity found among hospital pationts
~ who presented primarily because of either hepatosplenomegaly (including
Idiopathin Tropical splenomegoly syndrome (I.T.S.5.) or Leuksemin or !
Hodgi-ints disease suggests that brucellosis probably does not contrioute
8ignificantly to immunoproliferutive disorders in Bouthern Nigeria. This
finding, which differs from the carlier report from East Africa might pos-
8ibly be explained on the known causes of hepatosplenomegaly in the two
regions: while in Nigeria molaria is a common cause of hoputo-anlenomcggly
I.T.6.5, (David-West: personal communication) in Kenya and other parts of
East Africa, malaria eATBCRRIM. GEABTRERISOOUREAEINON COUSAS of hepatnspleno-

regaly (Oeren 1990) . Further studiss are however recommended in orior




ne assoc: s Pl ;--.\' )
- A N Or Wuk"’

=V . by !‘,Jb-A—J'..'_ -
S in Nigerians,

'-=~"~'*'-7-“-L be recal Q;nt one patient who was

' ”JP!‘I ﬂ‘l baa:la of clinical festures

- ‘*. v ‘ #._ 1
i positive "‘L.*t'& SeAs g&ub fmc;i to respond to adequate therepy,

d as "r(;j?"‘*ygr(

'ﬁ‘hd in this investigation. It must e acc opted,
howen *’:b ﬂl the small number of patients, of both suxes, actuelly invaes-
{“,\r:’ 'vmuld not permit eny conclusion on this interesting and contro-
\““:‘,‘f al aspects of brucellosis. Abortion beiny one of the most dovasta—
.}:;i:a"ff'oct of brucella in animds, its patential occurrence in women has
”gmutcd much concerm. Unfortunately, studies on the abortive effect
foE briicella infection in tumans are scarce. Spink (1956) reviewed tha
gmital complication of bruceilosis, including its abortive effect, and
‘ha concluded that there was no rdefinitive evidence that brucellse produce
. sbortions in human subJjects eny more frequently than do othor spocics of
' obctem. However, in a more rocent study carried out in Isfahan, Iran,

Bhich 4o = highly endemic area for Brucella melitensis infection, six

'_;(11.8':4) of 51 women with second-trimoster abortion had brucellosis
..(&:."mm et al, 1970). Placental and foetal materinls showed positiive
Culture for brucella in five cases, and tho card test was positive in all
the six patients. The authors therefore concluded that their findings
might indicate a cause—effect relationship between brucella infoction ond
second-trimester abortion. The positive cultures found in placonta,

various foetal tissues, and fostal heart blood were further evilence for

the {ntrauterine infectdanc L b fRe i ih brucella. It is lmportant




S Cultured 4 Q{ﬁ%ﬁﬂhﬂhwd” were
the few sporedic positive fostal cultures o

i ,\“n'/‘:b\

e were also mostly Br. melitensis
1968) ’;:‘:;f_ Po u*m a1, (1972) had described & case of

'---v-u-‘su. -

:‘1 nbor “ “\th\'mthuv who, on serological evidence, had
ontr '.".F,-.':";.'-.t.’t;.;s:;.\;? '6013, ond Br. sbortus biotype 2 was luter :solated

‘4'“

lg = discrepancy b"m the abor! .ve effect nt Lricella infection

M-‘. ~

in donestic animals and in hman being: hes been cttributed to the pre-
*:"’j;"'“" in the & dmal (Gmi 1, 1960). Erythritol is o growt
:‘Lﬂ“h nt for brucellae. It is found incentrated in the footal fluid,
‘.if:' placenta and chor on of suw ptible animel species bul it is
J”found in the human r'nce i*a.

© Antimicrobial Theruoy: The tetn iyclines have been widely sccepted

?!, the most suitable antibic tics for tl 1 treatment o brucellosi: |Spink,

=

150. WHD, 1971; Wllems, 1773; Bhafe , 1973). Two groups of pa!llents
1

were selected for treawwnt, consisting of those with evidence of active
“bn icolloni=s and those who were considered to be suffering from subclinic ..

'- -'%Fection, in order to detormine the criteria for treatmont of brucello:

‘emury; the population investijoted. Th' majority of patients with sctiw

Anfection who took tha antil lotics for romplote three woeks showcd satis -
factory response to treatmer b in terme f clinical improvemerdt and sig-
nificant drop in antibody titres. On 1o other hand, among those with

Sub—clinical disease, thore wis no si nificent drop in untibody titres

after treatment, though mos of the pf ile who comploted elthor ‘'
' 4

AFRICA DIGITAL HE EPOSITORY - i
Vibremycin or the TatracyCl (10 TRt Joeke had symptomitic dmpyeverer
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4 -) 1 *L
.‘...— \,- uv 7'; . i
metomtic dnprovement os many

njections (Alausa 'v*ﬁﬁ ; ' l o &wm..my, there was no

AT

*T-"u,n-..o.-!j N agg! AF Hnth titrq but without antibiotic treatment

o ..-V."
:\v r("”ﬁ)\:%}‘..,.”

S, N

of Helsinki on th r-;*" >Comme m guiding doctors in clinic-i :esearch

would seem to be against the declaration

(Worlc H'“!‘r“‘ml ss! tion. 1964), particularly at the early phese of

“NON’

1,,-33-?”' ﬂnation when there were no proper gjuldelines for treat-
\"Tﬂ;?'ftﬁf ff; losis in Nigoria. However, when tie results of the two
f”":‘% ere compared, it was obvious that all those with serological
53.':23"‘-; ice of ective brucellosis Lenefiled from chemotherapy, and that

95
]

C,,p, treatment of those with only high IgW-type agglutinins wes

-

probably unnecessary. But this Jater group of farm workers who probably
" had developed immunity stould be screened poriodically in order to detect
Me of active int'ection, pussibly resulting from lower resistarce,

88 early as possible.

E2 SUMWRY AND RECOMENDATIONS

An attempt has been made in this chapter to demonstrete how essen-
tial it 4is for both clinicinns and epldemiclogists to work closaly =n
order to obtain the complete clinical picture and natural history of &
disease, as previously emphasised by Morris (1975). Hence clinicions and
epidemiologists should be in continuous professional contact (Flotcher,
1963) to maintain this desireble continuity. Sir Jomes Gpence (1950)
observed over two decades sgo that "if clinical research is to be ysed
Lo got the full pictuereapbalheatthierpsitory BRaeer Couln LEsnll Lo carry oonppe
vations bevond hospitals." The findings of the present study his 1ret



"-‘iuuyuunhm.mu-wm.
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';ﬁﬂmmchdmtnﬂnhuutﬂo-

-

VM’ L R
ts soen in hospitals, special attention shou'd probebly

th neurological disorders who ars ssv, i3 the out-
i more cases of active brucellosis, requiring antibiotic
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Group 2 (25 patients)

RO e ARE
roup 1 (13 pacionts)
———

rd Tests Positive
_ 2

No.

High level
IgM-typo Agglutinins

%

100

B4.6

84.5

76.9

30,8

e
‘!g-kpeos

?fditibulat pain 5 38.5
A

~ Night swents 9 69.2

~ Conctipation
J

24

96

46

44

30

32

18,2

12
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BRAUCELLA” SERO-REACTIVITY AMONG IN-PATIENTS WITH SEPTICACMIA/P.U.O.
Al _THE UNIVERSITY COLLEGE HOSPITAL, I3ADAN |
E -—..-: =N —G- ” 7 .

NEUR B R P T 2 o)’ < e o \ :
JUBE AGGLUTINATION METIIOD

. L I I
..;__fé§g1"5}§5;LUT. TEST Q-0 TEST
lk | "°- % Mo %
2 3.3 0 0
1 1.6 1" 1.6
4 | 6.6 0 0
7 11.5 0 0
B 13.1 0 0
8 13.1 0 0
Lesa than 25 3 50.8 60 90.4
107TAL 61 100 61 100

- .

*Sorum was also positive with tho Card Test and Complement-

Fixation Teat (C.F.T. Titra = 16).

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




oO)ﬁ&COQ.- aJanm ﬂuC...ﬂdn..: gL Uo po cl.o.u.u.‘.r— SoaNJINO POOTHs

e —
ON antsedopl GZ > AjaFxuy *eysexoen 4 oV - B
DWOIAPUAS
oN antsufoN G2 opjewnoIl—360d W G L T
OoN ant3wloN SZ syecanan Aj3oFxuy = AL RE £z 4
oN any3ebonN 05 Aydoily 25390 W 0z “A°S 2
BOA aryiebopn 0s ayoeprayi vofsual U ra 30 w2
Jouswuoubvyd
on anrseboy 05 aqo’l [e3odwo) E ot = B 0z
oN anyeBap 0s SUIp poddIls (W ov > 4%Y ..
oN UNnTIPLON 0s syoepeoH W LY *S°0 Bl
‘ AsdoTIda]
ON ongaebor oS U TuUoOL #oe k| A *H°9 Ll
oM anjanlioy 5 s¥s0j3d(y) toyoepeoy " Sv W0 .
Aysztdornaipey
UoTEsaT X
".. oN anijebon 05 pI0] [ed1n3al W Ot HIX g T m
ON anyiebon oot oyoRpENY UOTSUD| W 9 ‘H°0 vt >
oN angiwban oot <wponeTg sjuaboanan ® 0S "M ey m
“eA enyielon oot ayoswxoen 4 9y o'Wzl E
oN ant3jebon 00\ As“arsdy [(e20 W ov *A°S g w
SWOIPUAS o
o Ala3jiy Frizoaen m
w W.:.. anyjeboyn 0o\l I=uxag3Ll uybrty W Gz Srse o] U
- Iﬂw_ ($74 oot LyIrsneq W gl ‘d*A 6
3 hyzabon ool Asdurydy w tL ‘W0 8
'.Jﬂdlgz 0oL STS0InuNn A3oTxuy W 62 m* 4 L
(Ayjvaoreydasua
= : aInzyoes
gl _....__: 8F =380d ) myjuswsan W Sl ‘v°S 9
- syouwxoeg 4 Ze °co0°d S

___ (s137104Au
SILTTE 3504)

S | . & ..u..nmw M’s 5‘“

-

.
-
.




_l_'h_% f|;‘tf !

K_._“Luu&_ f ' "":II“””‘ 5 rzmn'vn msnnnens:
= : :"
u. - -__ ‘ £

—

D!V..{

B -

k An é%npgna Abo:tun Agglutinins
al Diagnosis ‘ tre in 1.".) Saline Tube =
ekt ~ Agglutination JOIAL
=25 7 i T
5 2 2 1 L 0 1C
A 2 e e ¢

Hepato phnomnaly
Q_‘i ﬁﬁlthic Tropical 2 o 2 1 1 0 !
Spls maly Syndrome)

= "annten

34,8 26.1 26.1 8.7 4,3 0 100

¥All sera testod wera 2-fit noyatlve.
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Card
Agglutination Test

. Bar 55;3 Afﬁur —

Before After
’513"tMBnt Treatment | Treatment Treitment
400 Leas than nr I
25
400 Lesa than NT NT
25
200 Sl NT NT
50 50 Lese than NT NT
25
J{QQ Less thar 25 Less than NT NT
25 25
400 S0 400 Less than NT NT
25
noo 200 400 50 Positive Positivne
40u Less than 200 Less than | Positive Negotive
25 25
200 Lass thoan | Positlive Negative
400 S0 75
50 100 () Ppositive Positive
e 50 50 25 Positive Poritive
e [ 50 Less than | Positive Neyative
200 25 25
Less than Positivo Negative
25 Loss ;gnn Looszéh"“ 25

NT = Test nol parformed. :
*patisnt with cervical gpondylo
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nic effects of brucellosis in ony community are

101 g
190N

erally considered under (a) its public health significance, nnd

ic repercussions.

ey |
’.' ‘LR‘S'!’. THE PUBLIC HEALTH SIGNIFICANCE OF BRUCELLOGIS IN OYO STATE
#"‘. - — ———

r
. A disease is considered 0 be of public health importance if (a) it

AN &
- 1s common, (b) it causus v high morbidity or mortality, and (c) its

treatment takes ur =ich time with loss of working hours, or costs a lot

L *of money. 1he presant {investigntion has clearly shown that bovine biru-

callosis ‘e angemic in Oyo Gtat= end that d
fected snimals to man is common. The human infec-

iroct or indirect transmissior

of the diswase from in

tion rate is also high as ravealed by
some of those {nfected would eventually d

a high sero-positivity rato in

vnrious areas. avaelop 111--

health with physical {incepaci
ache, fotigua, tiredness and

who continue to be sick or absent

ty: the disabilities associated with brucel-

losis include back perasistont fever. Sume-

time, some of the daily pai
and new worker

d workers,

s are immediately employed in

from work, are laid-of f,
mont is still o major social problem in Nigeria.

their positions: unemploy
te. Hospitalisation it nlso

oallosis hat® D[GITAL HEATHRERGSITORY FRobEC

L



ont clinic ics of many hospitals,in Oyo
ll'ﬂ ‘antibiotics have to be given

ved, This has an undesirable

vomic :‘V(["_:(* on

rians since the majority of those under
hfr“:}b WWW ﬂlﬂa drugs which can be very vvgensive.
}i lic health affects of brucellosis on tho various commm' -

“ iy . o
:.vK_..“,,'? f’ f m ‘sometimes dependent on availaciii ty of medicel ser-

\':9" m“\,mdical ettention is not immedin‘ely available, a: in Upper
. u},c\f ﬁ 0,1 ian_&, the workers have to cover long distances to gel to tho
r,‘:_“ arest government hospitals, tle rote of absenteeism would be higher

‘than in other livestock farms wiiich ere situsted either in the urban
areas, as tha Dairy Farm ir Ibailan, or near a town with medical services

l;ufhas Fashola Multiplica‘tion Farm, via Oyo (Table XIV.1). In the

,érﬁ;pt. rural areas w.thout any form of health services, self-modication

.M.th local her-s and orthodox drugs {s widely practised, and this ucually

lead to chroric ill-health with incepecity to work efficiently on the

f Lo of manpower and pay is a charocteristic feature of the rural
rarm. 3%

commonity in Nigeria because of the daily-paid system of employment. On

tha other hand, workers in parmanent
permiusion to attend a near-by hospital, vith—

employment in government-ouned farms

in urban centres can take

coma; in addition, they 8
[here is no compensation at prasant in

re entitled to free medical freat-
out loss of in

ment in government hospita

thosa privately
s ecially for
led farm workers,

esp
Nigeris for disab

employed.
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alic he h"'u( _;on ‘_qw'
of t ,',{‘,n ni no '4‘"*‘{; Igb-qg‘ tnmttmd the
re in the {:*:;77-'71' tres ﬁiu)k; these herdsmen with ective
ot cor """; ,' .‘-:_";_'*7’ at they could contract a diseasa from
..... Htmnt which was offered on L% 1arm

ltl. pouibly because these Merdiwn [alled to
traatnmt.

m !, ;Wam{:- shortace of animal protein vhich was e>periencod
at ‘I’CQ:.’*~? during g the epidomic of bovine bruce)losis 11lustretes another
img 1,'_«‘;'; tJ- ildblic hulth effect of this discesc on any community. In Oyo

"w\ J Ve

St |~-~’“‘ },O&WI‘ parts of Nigeriu, cor meat is the main source of animal
f_\fﬁfﬂ_ﬂru't_hﬂ majority of the poculation: animal proteins are essential
Qﬁ;l' huma 1 health and well-boinp. Therefore, acute shortage of cow meat in
‘any part of the country worsens the already existing protein under-

.“m; tion. especially among the rural population (Oyenuga, 1976). The
ngwmtm decision to import chillod meat to easa the problem
~ of protein unuer-nutrition emphasised the seriousness of the nationcl
plight in meat supplies. In addition, the Nigerian Livestock and Meat
Authority (Emergency Meat supply Project) was established: the Authority
wse charged with the following ~esponsibilities: (1) manpower training at

all levels of snimal production; (b) provision of caepital in tha foim of

generous loars to livestock farmers; (c) establishment of animal brending

centres with health sarvices for animals and farmers throughout the

country; (d) {ntroduction of modern marketing and distribution systums
’

in the country; and (3:)1 CﬂmeQRIQ’OSITORY PROJECT

I o 4 s (F atarinary staff (Amsayl. personal communication).

ern abattoirs and meat inspection
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gy s \, © L0 increase food production. Meat

can be . ..'"T
oli s C\A z l’vnum increuim the number of 1i\estock
C - f‘;'r-';-‘f “ltﬁvo- ltJ" y i A “
T inorea: ,,.1‘ “"L ﬁ-{y.uﬁwmt ‘obtainable per animal. Unfor tunately,

‘—u

"v-" '1‘:\-‘ .'l lﬁ-‘
ad Aol S o

‘5”‘1!‘ hinhvimidm Oof brucellosis in both ‘ne buman and

=g 1:
anis ,J.q W._l‘,-_inm (TabloJ(Iv 2), 4t may be difficult tb achisve a high
. production. An economically viable Jiunstock industry
tti.—‘z h
,u,& tic under the present situation in Cvo State. Direct losses
mgnomduction from abortion, infertilit; .nd weight loss ame some
'..! thcraconomic consequences of endemic bovine brucellosis. Infertility
- brings about prolonged periods lietwesn iactations and in an infictec

Ilhg-d, ‘the average intercalving ocriod cen be prolonged by several menths,

1 ‘a8 it was observed in the Fulanl herds at Igbo-ora. This is an importunt

F economic aspect in herds wiere the calves represent the main source of

income. In addiiion, there is loss of revenue from poor quality hides
and skin: ir uture, importing countries might refuse infected animal
producte, wilh resulting loss in foreign exchange by the country. Fctive

bovine Srucellosis is therefore a devastoting disease in Oyo State ond

lte effects are directly opposed to the aspirations of livestoc!:

industries.

The following figures basad upon officially recorded incidencns may

give an indication of the total annual economic loss in differeit

tri in the U.8.A originally 100 million dollars (in 1947), which
coun es. MEIAL

Amated 40 million dollars in 1957; in France
has been reduced to an estima

6 in
in AFR'CAD'G'TAL'FNWEROSWYRNMHM 172 million pesas;
1953 37 milliard old Fr.



1 the Netherlands (in
)zzﬂs-nuoman. fres. In

on, 1954) Though no comprehensive data
i e overall economic loss to the livestock industry due
ais 070 State, and indeed for the whole Fauniry, the figures
Ac,»“.f'g bably run into millions of Naira (N) snnuails.

: l. -

AP O

C: == CONTROL MEASURES AGAINST HUMAN GRUCELLOSIS IN OYD HTATE

" A disease may be said to have bren controlled when its provalence
%ﬂf!@wm to a level where it 1s no longer a major public heal -h pro-
uﬁu. Control measures have one o several of the following ob lectives:
. prevention of spread, reduction of transmission, or lowering morbidity

| | and mortality in the affecced population. Control 1s quite difforent
from eradication, which means ending transmission, and eliminating reser-
voirs of infeciion in the definitive hosts. The ideal ultimate aim of

any control neasure is, of courso, eradication. Brucellosis is of ccoro-
mic os wa2ll as medical concern, the expenses of which could be reduced

thimugh increased funds for control and eventual eradication.

In order to eradicate a soonotic disease, such as brucellasis, cer-

tain criteria have to be mot:

1 The overall prevalenco and incidence of the disease in both animal

and human populations must be detarmined by well-planned epidemiologicnl

surveys.

AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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e _} L.\ -l' find Jpgm;l,mtion the place of 1live-

Nelad’ " "\:.blj,‘l;'“ “) 1 :vj ﬁ “ iy Lo
*ﬁ. ocio-eccnomic growth. Also prospective

|:‘_“"“"".':'.::$",w ust "ﬁ R,
LArSh shown for ¢ he liveatock owners.

Ih 7“%‘11 """"

p- par s g b
- .Wl

llgoa«mt be practical and realistic, with ultimste

nss r't‘f’,, e 4
Buc .f.-.w(; .,, o gw“‘ instence, undarstanding of the snciri hab is and
hur
f("r }’

ere ’?‘*i L {0
eradica wm,mm Thase ave social habits such es eating of rcast

aogl\dﬁu may be important for a succeusfu) control end

- k"l; ;._Y,/f'_coolt_ed' meat and row milk which my lead to the transmission
p disease.

. ﬁ}:’mﬁ\'laulbll' disgnostic tests sho.ld be reliable ond ecoy to opply.
31-} A public awareness must e.ist of the dongurs of this disense {o

2: ‘human population as well a: to animals: the farming community as a whole
‘must appreciate the true valua of eradication in the broadest sense,
‘through proper sand well-planned public health education. Unless it is
understood in tha livestock industry that it is not economic to live
with brcrlinsis, therse is a danger that complacency may impair progress
frow control to eradication.

S. Full cooperation must be gstablished between the veterinary and
medical professions for accurate reporting of the disesse - a two-uay

notification system would be o practical step in this direction. Rapor-

ting of zoonoses is an important aspect in the development of o control/

{s through proper snd prompt reporting of a
eradication programme. I
thorities that prompt control action can be
disease to the appropriate oY
AFRICADIGITALETbTBRIiBSI'ImYWtr di_nmsna arn to ba reoported
taken, Administrative proc
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J C -‘»-.?'-M*JH n 14t ﬂg_,,”l ¥ " \ thw 4nspector
0 investigate "—".a'-‘..\,;"'i o "Lg i ) ral dfﬁuﬂ‘ due to the organisms of the

gisnera Salmonells and & s.(-'ﬂ:
- D2 A
e —— R =

%""a“‘ also provides that aiy of

& LA

-
dis sﬁ. BCOmas

@ diseases becomes rﬁmn 4n any animal spociea when cranisms

have been isolated ty

lated by laboratory tests (Statutory Insti ments, 1975).
This type of specific order does not oparate in Nise:rle at presont.

.""*-.";n-'é*v’ 7' cing Brucellosis Conirol Programos in Nyo State

m--

| igh the enormous economic 10sses snd Lhe serious hazard to human
1 -‘i.a* !’tﬁmnd nnfomumont of enurgetiC mmwsures,proper control programmes
.":;;. W to eventual eradication of brucellosis in Oyo State, and indeed
parts of Nigeria, is not “ecsible at present because of the follow-
ing reasons:
'5-1.15." It will be diff.icult to inaugurate active eradication programes
based on test-an*-slaughter pollcy because of lack of resources, in terms
of money, minnowrr and materials. The initial expense would be beyond
the prescric resources of the veterinary sorvices. Also, the manpower ond
matorials to carry out such extensivo eradication programmes are at pre-
This was borne out clearly during the epidimic of

sent not available.

bovine brucellosis in Igbo—ora, ahen the state govermment was notified
c

but 1d not immediately help the poor farmers financially or with tech-
could no

nical aid. The existing shortage of
tant reason why the government would probably nol

animal protein in the country is

perhaps the most impor
{ng on eradication policy:

AFRICA DIGITA; HEALTH REPOStBI?(éRCfBCTl arg gly unscientific. Mire
omon n
2.  Livestock mansgement

consider ombark
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,le}‘,.,bxuo.lll orga-

q,_. m,,(m one place to
ir cattle, and they utually

bject ta examinati ”r”" Cwﬂ?‘“ mmum of their cows. 7The

..- .L_! o

o | ".-..«;

de of transmiss:
man beings, nf*"*" non

in search of .k:“jq.tzm.‘{u?"'ﬂ' '
J '_’.-.»n ﬂ \~LY4‘*F*( =i

- LU “']

uaually located in remote rirvl areas,
and therefore the
ind ther Cf ‘«1 M '*f 'gmt is loft mainly under the centro of live-

< attendan eamn are semi-illiterate. Though trwined veter inary

'( ar _,Mnd to be in-charge, they do no* live near -he farm
6!"..9001- social amenitivs, such as walnr, electricity, heallh

Parsa l' '

t _"\‘v

\“

services gﬂd achools for their childron. Tiese veterinarians visit the

"'—5.3?.; .#miodically. hence they cannot claim to be ef fectively in-charge

!ffn the routine and daily manacermant of the livestock. The local prople,
ara always around, therriore manage these farms in the traditiona)
- method, which is semi-nomedic and under insanitary conditions. Gene-
mally, control of brucsllosis in areas of nomadic animal husbandry is
difficult to achicve (Abdusalam and Fein, 1975).
3. Threre is free movement of cattle and other animals betwoen tho
varinus siates in the country, and also between Nigeria and her northermn
naiahbours. In fact, over S0 per cent of cows belonging to the nomadic
burdsmen were originally derived from the northem parts of the country.
They are usually herded cown from the north ecross many states to the
south. Tt is hoped that after establishment of many more cattle ranches ‘
in various parts of the country, free movement of animals would be
controlled.

inst infected aniny
a. At present, thare. 4800, HRE%QT%RY%%I’re o onimals

in the abattoirs. The nusercus abattolrs that exist oparate without
N »
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uses and meat: *nmmm should

AR TS

'-1 -'.'.I' / , s ™ S
ary or medic al(j"—\ cos. ’Envimmntalandpeml

slaughter (‘de- _A.,, / Poor indeed. Also meal sellers
v‘&‘%‘,«d\r '

een on fe'iftit:».‘:i?‘?i: =0%8 Nawking the commodity in the most diplorabla
Inrs?‘ictr moat solling s regarded cs - dirty
1 8nd it s loft entirely in tho bands of tho
-(.'['“.\’571 y _.Q’EF livuhock farners consume raa milk, ond the sccial
" Thalf-done' roast meat is increasing among the nlites
‘-'j.-«"-”‘ ""‘Vf'bul'l"tl_'-"qf*N_ige!‘ia. Appurently, meny people, including the edu-
ca ‘ ,""«"uro dgnorant about the :oonotic diseases in general. Hnce,
ere is very little public heolth awareness of the dangers of these
":‘".-o'f diseases in Nipcria,
6. Regular exchange of information and collaboration, such as deron-
~ strated throughout this study, between the Veterinary and Health Services
are lacking in the country.

Realist’c and Practicable Control Measures

Husan brucellosis is mainly an occupaticnal disease in Oyo State
and probably in other parts of Nigeria. BSignificantly higher infection

and disease rates are found amung herdsmen, slaughtermen, veterinarians

and other occupationally exposed people than the general population.

The main factors responsible for this higher prevalence of infaction
ra o

infected cows during their
are: (a) exposure to
among livestock workers

dverse insanitary conditions under which
normal occupation; (b) thee

AFRICA DIGITAL HEALT iwsnvlﬁnjgﬁ(c) the low social ond oconomic
these workers carry o Ehefy DOTNE:



o td A0 w., n‘u Mrp?ﬁplrly" orga-

‘ t_} ' thnemdor ddenti-
Control A "Lu,._L;‘ ure '?*'
State-Federal Co —. S
tate-Federal wd’i _& rucellosis Control Progremme through legisla-
l‘iiu"tm Anitinl control programme 1r “‘.0 United

i
os in .{Z;, ,( ch fzhouwm-r. 1972) would be a precticel stip 4n the

right directio

—,_, droandd Mﬁ?e‘lw-tm solution to the problim of bovine brucel-

. ".‘n
-

......
Hl!‘..

f.ufoa Cows: The establishrent of

) Ls I‘) ‘- ;L'\)d‘}?“l

F‘v—"

__4 U‘h The Federal jovernment should be rosponsible for the

. -w P ‘ e

interst Md Antemational control regulaticia against importatior of

‘ i

ﬂﬁd"'lnimll into the countiy end aist from one state to another
‘f“h.the'rcounhy. The Federal govesnment should also ensure hat
g@m'animla or their products are not exported to other countries.
‘e various state governments should be responsible for the control pro-
slm within their s{ate. The cstablishment of different programmes
for each state, or groups of states within identical identifiable efide—
‘miological fr-iors, would be a more reslistic spproach than proposing =
general (olan?:at) control policy for the whole country.

Binse a slaughter policy is impracticable on socio-economic grounds,
veecination programmes for beef cattle in settled herds should be intro-
duced in Oyo State because of tn@ present high prevalence of brucellosis,

This might help to reduce the l1avel of infection to a point where economic

loss to osners of infected herds sre reduced to the minimum, Also with

the reduction in the level of sctive {infection in the animal pooulation,

human infection would be greatly reduced or sradicated. Vaccinition of
ec

AFRlCADlGlTALHEALT&QTOWRG*WiCUl1109, therefore ovey
nomadic herds is 1ikely to
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tim ~progremme for
u hor states. The card
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\. at: tm:lhz‘w

(1968) he Sout
96 ) in the Soutet Unio \fh nat considered suitable in the Nigerian

fﬁlﬂhe res
Presence of pravailing poor standacds of beef and

\ / Bxposed people, as suggested by \ersilova

:-h n ‘ 'r'}) u-:'

;“

l-‘\l:u ‘ 0! /
dairy-fa mmt oand great danger of occupntional infection.

A P

Apart fror 1‘tho“m11-'-kmwn' ‘disadvantages sssocicted vwith human viiceination

1 '{N_, 3
(&’,‘.’ He, *19743 Spink et al, 1962; Pappagiants et al, 1966), the veccine
T.ufg‘b}*..

1E =
.‘

_, wﬁtm with Br. melitensis (\'}{), 1221; Versilova: personal communica-

y indicated for population grouoc occupationally oxposnd to

o
’

, ‘ )¢ However, human brucellu infection in Nigeria is largely caused

bn,;g;:. abortus, which is recognised to be of low pathogenicity for man.

'.’?f.['n'»addition, the vacc’ne ias to be imported into Nigeria, where at pre-

| I' ‘sent there are nc yacilities for gquality control of microbiological pre—

ducts. Therefcire, on medical aad economic grounds, human vaccination
probably nes no place in the immediate control measures of brucellouis

in Nine~ia: the risk involved probably outweighs the advantages to he

v lved.

2. Control Against Infected Environment and Animal Products: Environ—
mental spread of brucella {infoction requires that there should be care-

ful control of working condgitions and periodic regular screeninj of wor-

kers in contact with animels. Hence scientific farming should be

encouraged by the government and proper slaughtering and meat-gacking

FRICA DIGI LTHREPOSITORY[PROJECT state. Therefore, one
houses should be built 1A HHY



- msgicsl services
L public health lavore tories
ﬂﬁm:m in the whols
 woul d provige, among other thiag, the esson—
| “Uﬁ modical surveillance of fr-m workers, animals
N .. wunicable disease control is greetly facilitated by
ction of infection and determination f tie epidemioligy of an
(U-n. 1972). But before these facili:ies are proviced by the
e "'. the Veterinary Services D!.ision should teoch the frrmers how
n maintain proper sanitary aw hyglenic condition on the .r forms.
\C ﬂm. atrict measures siwl” be adopted conceming the delivery of
da-infected animals to abuttoirs, the conditions under which the,
r ‘slaughtered, and “he =wthods of inspecting and Jjudging the meat.
" Parsonnel should b well protected against the risk of infection by woer-
L jm woll-covercy uniforms, glovas and goggles to prevent direct infection
through ubraded 8kin, ond the conjunctivae. Raw milk and meat should be
sub jnctead to adequate heat treatment to prevent transmission of brucel-

lodis by thesa products. It is important to note that brucella organisms

tan survive pickling end smoking (WHO, 1971), a common prectice smoig

many Nigerien eolites.

Health education of 1ivestock farmers ond abattoir workers is impor-

tant. Full cooperation of tha cattle owners and handlers is moat desiyr-
ant. u

. Proper and well-planned public health
able during control progromme

1 control moasure
srcanmmatesdrasstent-apduemiologica
education is perhaps “Tf°M08
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of tuman

osis in Oyo Stite #il) eventually have to be tackled through
Weive Jegislaticn, such ss the William-Gteiger
-

Oooupational Se'ety and Heslth Act in the United States (Public Law,

1990), o ¢~ 18 ot yet appliceble in Nigeria. It {5 however hop ad
et \1LS grester sesreness of the risk imolved in animal husbandry
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Fiq.XIV.1: Irrigation lake In a Farm Settlement: showing cattle,
sheep and farmers utilising water {from the same

source,
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'brucella wm yﬁpim to disease, occurrir; ‘n many
mal "!.a u ‘ | ‘Mhbli to Infection with organloms
“_ ~tha first member of which \w, fscovered by
5. Brucellosis is o zome)s, primarily o
of .;;.* ‘ S animals which under spcnial circumstancos, may

;*1

readily try *'\ ritted to man.

hc'

D of the disecra in animals to human infection

in 1906 w @« (hemistocles Zammit, o Maltese

Han and also a meriie of the British Wediterronean Fever Commissin,
O id that man acquired Malta fever fror drinking infected goat's milk:

* s mu,m w9 outstanding and one of the most significant landmarks

4n the epid-—ualigy of brucellosis. The first practical method in the
prevent’ o, mid control of human Infection was demonstrated in 1908 when
$he Sen 5n the consusption of unbolled goat's milk amony; the troops

st tioned in Malta led to a romarkable drop in the cases and deaths of

undulant fever asong the milita~y population.
Brucellosis in man and animals may be caused by any of thn main

f tiwe
three species of Brucellas. Brucellosis is at present one of the most

1ly the rost raveging of more than 100 roonnse:
widetpresd and economica

ically world-wid) and
{ts distritution is prect y
trat are recognised.
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Prev: “:‘!,_1,‘::. .,thut :lt is Tes, nsible

th u_,-v‘:;; ”’rﬂ; ot x;iniml and man in Oyo ,»
‘“’-'.)‘ ‘M‘i)‘d’"r.‘-- : ‘1-8 closely related to
s u |.- 'Z

usbanc ~s/ o9 ﬂhbita standards of hygicne, and

\'

0 u#m e g;q. ‘the epidemiological picture varies
? f,;}\\-"_«, _,,.. A

“_\_\ ore b parts of the world, and hao to be studie
raf f-‘Livi.l;r,‘ ","lﬁ. r:?j:;':t. - %

. '.'b' -
LT Rl .D'i
A

Gbntro and eradi ation prograsmes.

R However,

igures on the ine
ure: T?).;.\..n._,, ,__,_odilnce and prevalenct of brucellocis may be deceptivae,

for in ':ﬂ »l f t‘honduveloped countries sheic ‘nvestigations are actively

carried J'R. \’,n tha :I.ncidenca U ually app' ‘vv high whercas in the ma jority

of | _\7 opim and tmpicnl A rican nov ries, without facilities for

diagnosi
i’§

‘In Nigeria, where .lui .tock mana ment is sti11 largoly unsciontis .

5, few cases are usu 1lv report d though infection may be rife.

‘and bovine brucelloain ix “i1wn to be « emic, there are only scanty
‘ on the epideriology and clinical | ‘esentation of human brucel 10.313,
_WVON. the ‘prasent  Jy was under! iken with the objectives of
collectiny; siequate and relisble data cn the prevalence, incidence ’
‘distribution and other important detarvlnants of human brucellosis in
Oy State of Nigeria in orde* to be ab. : to formulate a realistic intarim
and long term control progrt me. The udy anlso aimed at oxpanding
medical and applied scienti! c knowled  in the Mleld of brucellosis an,
occupational medicine in Nip mria. Thi study covered o poriod of three
and half years, botween Sepl mber 1973 ind February 1977,

A brief socio-economir descripti | of Nigoria and the areas.  turys

it of the total S5 milli
by the ﬂtUdy NVDUIOQFRH/!% ITAL HEALTHZgPogT%’RY PR((;:ECT -
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-Ug " the Oyo Stats economy, ond
"J‘j“‘ 'L"{O: ._. 'a ﬁbour force are engaged in

1s the most readily available animal protein

ost of the livestock are derived from the
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countxy and some cows are also impo:rieo from the
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neighbour "".-‘?i N countries. The medical services previded by the
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' are grossly inadequate and uneverly distributed, with
thi M,U ‘1‘ ar 3'»(iirtuany neglected. The prescnt epidemiological study
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m’,}; emlargaly in seversl farm =setilements scattered all ovor

Oy ,b‘- 3 ﬁo“‘wb«“the central unit for the study was based at the [epartment
Gﬂ bai lucrobiology, Univerzity College Hospital, Ibadan, where also

t _,.r"’,b]._ii‘itdal aspects of the study were carried out.

An initial pilot seio-epidemiological evaluation on human brucella
“antibodies carried out on 1600 people of various occupation and age group:
1iving in Ibadun ourdng the first four months of the study revealed an
overall serv-praitivity rate of 50.2 per cent. Significantly higher
prevalen.e of infection was found among the occupationally exposed
pcoulation, including herdamen, abattoir workers and veterinarians, than
*ha general population, {ncluding blood donors, pregnant women nnd school
children. The sources of human infoction included direct and indirect
transmission from infected animils, particularly cows, to the furmers and

abattoir workers. A ¢4tre of 100 I.U, and above in the Standaril Saline

Brucella Tube Agglutination (S.A.T.) was considered by statistii al

comparison between the occupationally exposed and non-exposed groups as
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Oélitim of the farm: where the iard is located in the town
with eas! m} w%ilﬂahle medical fecilities (or 111 workers, the level of

""j oction was found {o be lowe: thon in the rural farm se!tlements
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u‘i '&ledical and other social facilities. (2) The number of cattle

o

{,Lt ad of population and froquency of contact with infected animals

. tha Upper Ogun Farm Estote where the ratio of cattle to human
“population was the highest and tajority of the workers lived on the farm,
9.4 per cent of those tested hai serological evidence of active brucellos
On the other lard, at the Fashola Form with fower cattle and less human
contact with infected animals, the active iInfectivity rate was only one
per cent. (3) The rate of human infection was directly proportionsl to

the rate of active bovine brucellosis. (4) Imported bovine infnction fra

neighbouring countries.

A high prevalence of subclinical infection as shown by hinh antibod

tit gainst Br abortus without gvidence of disease, in peopls
re aga Br.

1s was also found in all the
ad to infected anima
occupationally oxpos

three farms investigated.

d out emong the studjents
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:"' Mmm the advantages r* mern
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methods of animal husbandry (us piactised in
Jna‘!uhlm sottled and ivmadic herds {n

s , ol of bovino and human srucuila abortus infrction.

.: ..
S of constant exposure to son 2% of dnfection, many of

;' ﬂp W sero-negative duriiqg ihe certificate COUTSe wire
urning for the diplose ¢=ase two years later to have become

eracos ¢ SOme with S.A.T. titrve as high as 400 I.u.

prevalence of bncella infection in the 1.AA. 6 T farm wo3
d over tao seasn., and no sensonal vnr..htion. between the dry
i rainy (wet) s~9sns, wes found: climatic variation was therefore

i
s ic 3 un'epariant in the preve'ence rate of brucellosis in southorm

A uttreek of active bovine Lirucellosis, with human involvement,
unwed at Igbo-ora during tho period of this study. The results of tre
Avestication carried out revealed 100 per cent active infection ro'e
&0 the cattle population and over 85U per cent active brucelloais am iy
e herdemen. Nim (75 per cent) of the twelve herdsmen tested gave
Synptoms suggestive of scute brucellosis. The sarological methous sed
for the irvest lustion were the saling tube sgglutination test (8,A, ,)’
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d milk samplos
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® by the \ k‘ﬁd '
8 of this large-scale brucellosi= opidomic
, tive and instructive about e nazards
: i____:f '1 t ‘Wndon in Nigeria. Tho Fulaii homads, who

r narmal c

ﬁnnl would have resisted atteots to investigate

'Tf,~ ‘mtod durdng the investigat:>on because of the econsmic
hards " experienced due to poor condition of thoir stock. Similar ly,
‘k'. mity experdencad n asute shortage of cows for slaunhtor
""f'!i:vf: attoirs, and cow meat, which wes usually available at ressonable
T_, ﬁ,to the low incomo people, became a scarce and exponsive commodity.

. The prectical prooimms of controlling active bovine brucellosis

,: '8 developing e—onumy were highlightod, as the ideal 'slaughter technigque!
wim with t5is type of situation in developed countries was not
j.li-bll buca'se of the poar state of livestock industry in Oyo State

. ard the spposition of the Fulanis to this typa of control moasure. In
actition, the éuw government had no oparating control programmes 1o

deal with this situation. When tho veterinary division of the Oyo !itate

Winistry of Agriculture was {informod of this dovastating epidemic and

e socio-aconomic WIMtioﬂu' Lhuy wora unable to offer immodiaty als

to the farmers. 7o tacklo this problem, and also to provent furtho

Sread mitary control of 1ivastook grozing was introduced and th
y B8
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ime aware ~of the socio-econonic import .=« of brucellosis in
the 1ivest ﬁ;duatty Several requists were received from mary
cooper ‘;g ;socioties end individuals for serological screening tests

jiv' tf
| v\u :f I'Brda and the occupationally eposed people; cases of bovine
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g‘j;'l‘ﬁa difficulties usually cncountered in studying the full clinical
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aspects of an occupati.nal disease, such as brucellesis, which affects

y people on farm settlements in rural areas in developing countrios
highlighced throughout the entira period of the present study.

58 o thn lack of basic social emenities in the rurel areas and

'Poor conmunication 1inks between tho areas and the urban centres whery

‘the essentinl social smenities ars concentrated, it is often impossible

(= request farm workers who are found to be suffering from an illness

‘uring epidemiological surveys to report for further investigations and

freatment in m far-awny hospital. In addition, owners of private heris

8re often reluctant to stay away from their farms. Therefore, people in
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. socio-ecoromic significance of human brucellosis

Rty
in th 'N"" ris Mnﬂy. in order to formulai= r realistic Naticnal

Cont ,!,.’;_

" ~ "Hdiuo“o the results of thy present study have indicatad
“‘ are required tu evaluate the role played by
Dﬂlﬂhm patients (in Oyo State) with pyrexia of undetermincd
' (P-U.O.), pregnarl women with second-trimester abortions and
‘patients with neuro-psychiatric disorders.

Little suncess has so far been achisved in the attempts to
Ammunize human baings against brucellosis. Many authors have reservations
about nivisability of recommending human vaccination because of the
known isherent risks associated with the currently available vaccines,
which have however proved successful in animals. Therefore, more basic
or fundamental research is stil] needed in the field of brucells
immunology in order to find a safe and effective human immunizirng agant
for both primary and booster vaccinations, ecpecially for those

ic bovine brucellosis
orkers in areas with endem :
occupa tionally—-exposed W

Slate of Nigcrin- Bultable human vaccination
as it is at present in 0OyO
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