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EINAI ENIKINAYNO TO EMBOAIO REV. 1 THX BRUCELLA MELI-
TENSIS;*

‘Yno

G.G. ALTON**

To otéleyoc Rev. 1 elvar Eva éEacBevnuévo otéhexog tiic B. Melitensis
7oV ypmoponoteltul oav {mvtavo éufoAo ywa v dvoconoinon t@dv npofa-
Tov Kul uly®v &vavtiov 1iic BpovkeAhdoeng. Meydlog apiBuog dnuocievceny
TEPLYPAPOLY T EEULPETIKY (MOTEAECUOTO TOU ENLTLYYAVOVTOL UE TO0 Euforio
av1o, m.x. Alton xui Elberg (1967), Ulasevich et al (1975). To Rev. 1 &xev xpn-
owponomBel of evpelu kLipuky sty "EAMGDY pé {kovonownTikd drnoteléonata.
Avetoydg Exovv avagephel kpolouuty Bpovkerddocng o& éufolactéc mov
LOALVONKOV TPOPUVAC KUTO TOLS 7EWplsuovs 100 éufoiiov otn didpkew Tiig
Sovlewdic tovg. "Ev TovTOIC 0 mEpLGTUTIKG £lvul Tuyaia, Yot ovdémote dva-
@épBnke N dnouovoon oteléxouvs Rev. | dmd kpoboua Ppovkeldiroeng &ni
avipmmov.

To mapov dpBpo Siepeuvd 10 GNUUVTIKO EpAOTNUU TV MBUVHY KIvduVmV
oL cLVdEovTal ug TN xpnolwonoinon tov éuffor.lov Rev. 1. Ileptypagovrul o€
ovvtopion T Omapyovio dedopéva TA OYETIKG HE TT Aowwoydvo ddvaun,
octafepotnto kol uetadotikdtnta Tod Rev. 1 xai yivetur uit éxtiunon 1oV Kiv-
duvov oy vrapyovy Grd T xpnoponoinan tod éufoliov xubng kxai ti uno-
pel va yiver En’ adTOV.

H ANEKKPIZH TOY REV. 1 AIIO TA EMBOAIAZOMENA ITPOBATA.

Mepikic puAEc tpoPatmv elvar moAd edaicOntec ot wéAvvoen ué B. meli-
tensis, &vad dAAeg efvat moAd dvBextikéc. Of vidmieg puAig tiig ‘EAAGS0G @aive-
Tou 61 glvar mOAD edaicOntec.

“Otav 10 Rev. 1 &vigtal otd mpofoata uidg evaiontng euAfg, nov Bpioke-
Tal 010 pécov fj kal meplocotepo Tig éykvuoohvng, 1 mAsloyneia Gro adtd
Ba amofdalovv kai Bd dnexkpivovv éniong yid uepikés EBGoUGOES GO TOV KOA-
no 10 otéleyog tod éufoliov. Ltig mepintdoelg avTég OMAPYEL UkpT) TGO Yid
10 Rev. 1 va évroniletal 610 paoto. "H Neeman (1968) éufolriace 19 éyxvuo-
vobvta mpofata. "An’ avtd, otd 16 mapatnpndbnke droPfoAn kai dnéxkpion

* Metappaon ota EAAnvika ano tov ILN. Asueptlf xai B. Xaviln.
** "Euretpoyvirpmv tod FAO oé 0éuata PpovkeArmoewv. CSIRO, Division of Anim
Animal Health Research Laboratory, Private Bag No. 1 PO. Parkvill, Vic. 3052.
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Rev 1 and 14 untpa. "Anékkpion Rev. 1 pé 10 yara frav teleing donuav.
Aeiyuata npwtoydlaktog ano 2 mpoPatives mapnyayav Aiyeg dmotkieg Bpov-
kéAAag GAAG TG TtOokTika AapPavoupevo delypata yaAoktog 4mo T AvVwTEPM
Cda frav dapvnrikd "Ev tovtoig pio dAAn mpoPativa cvvéyile vi dmoPaAdet
Rev. 1 yud GpKeETOVG UT{VEC.

Of napanave tpelg npoPativeg elyav AdBel dexanrdown tig kavovikiic d6ceng
¢uporiov Rev. 1. TMpoPativeg o€ yohaktomopaywyn GAAG un €ykvpuovodoeg
uropovv va guPolacBodv pg EAdyiotn mbavotnte dmekkpicewg Rev. 1 610
vara. “O Entessar kai ol ovvepydreg tov (1967) éuporiocav 15 npofatives o€
vuluktonapaymyn kai ol Jones xal Marley (1975) éuPoliiacav 53 ywpig va
avevpebel Rev. 1 010 ydia. "AnoPBoin Rev. | dno npofota mov éuPolidotn-
Kav Stav [Tav duvoi, oddEMoTE AvagépbnKe.

AMNEKKPIZH Rev. 1 ATIO EMBOAIAIMENEX AITEL

"Onwg otiv nepintmon 1@V mpoPatmv, ol alyeg mod Eufordlovral Katd
10 uéoo tiig éykvpoovvng i kal apydtepu cvvRbmg drofdriovv. Yrdpyovv
mBavotnteg v Gmekkpivovv Rev. | Gnd 10v kOAmo kai &viote amod 1o yaia
(Elberg and Meyes 1958, Alton xuai cvvepydteg 1967). "Otav &upoitalovral
afyeg mov Bpickovial of yahuktonapaymyt GAAGL dEv elvar Eykvec, umopel va
haPer ympa dnéxkplon pé 16 yadAo pikpod apiBuol pikpoupyavicudv Rev |
MG Y1 GOVTOHO XPOVIKO ddoTnua, m.x. 2 and Tic 22 aiyec tiic Mdaktag mov
éufoiaotnkav ot mepiodo yuhuktomupaymyiic, AMEKKPLVOV TEPLOPIOUEVO
apBuo kvttdpwv Rev. 1 yia 2 EBSouadeg nepinov. ‘H dnékkpion anod alyeg
EOPOMUTKGY PUAGY Arav mAéov ovxvn xai napatetauévn (Alton xai Elberg
1967). Of ufyeg mov éuporiaotnkay cav épipla Sév dnéParav Rev. 1 010 yala
Ommg dnodeiytnke ano v &Eétaon ydlaxtog 363 LHov.

AOIMOI'ONOX AYNAMH TOY REV. | I'lA TON ANOPQIIO

“Otav 10 Rev. 1 évietal otov dvBpwno, dkoua kai oé pikpés doceIC, Elval

rotpoydvo. Alto Exst anodeyBel ano tov Spink kai TOUG CULVEPYQTEG TOL
(1962), oi omolot &kavav Eyyvon ot 16 éBeloviég pé 2,5x10® xvttapa tod
Rev. 1. "H 860om adt elvar nepinov 10 Eva dékato thig uPoractikilg Soomg
yia mpéPata kai alyeg. Of 12 ano tovg E0ehoviig Edwoav Deticdg kaAMEpyeLeg
afpotoc kai ol 11 dupdvicav O&ein PpovkéAlmon.
Ol Papagiannis kol Elberg (1966) xatdgepav va napdyovv cuuntduata Ppov-
keAmoeng of £0edoviig éviovteg doaelg Rev. 1 1060 yauniés 6oo 10 10% "O-
Aot 6oot ot dvo avTR mEWpGuaTa Eueavicav BpovkEéldmon Gvtamokpibnkav
ot Beparneia xwpig xpovie andéinén. 'H tomkn dvtidpaon otiv &yyxvon tov
Rev. 1 fitav Mdylotn, 16 08 YeVIKG oLUNTOUATE BEV EuEavioTNKAV Tape HETH
napodo OAiywmv fuepdv. ‘H nudévn dAhn dvagopd polvvoemg and Rev. 1 émi
avBpodnov elfvar f tod Van Heerden 6 6nolog mepiéypaye v nepintmon évog
KTNVOTPOYOL MoV kotd TUYXM Exave Eveomn otov Eavtd TOVL.
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METAAOIH TOY REV. I

H dvvatotta 61t 16 duPoraloueva npofata 8d umopovoav vi uetado-

covv 10 Rev. | o€ gdaiochnta tpofata nov Bpickovtal o’ Enaen pali Tovg, ue-
AetiBnke and v Neeman (1968). "H épevvitpuwr adth éuforicos pé elxoca-
nhdo 100 cuvifoug ddon Rev. 1, 8 éyxvpovotvta mpofata. Tpla dnd td
npoPata avtd, EAapav Rev. | 10 dmoio elye #dn vrootel 3 81680vg 68 EyKupo-
vobvia mpofara.
‘Entd and ta npoPata adtd anéBalav, ué dnékkpion otekéxovg Rev 1, &vd E-
va. qrav BeTikd kai othv keAMépyele ydhoktoc. Ta mopandve mpoPata frav
cuyypoTicuEve UE Okta edaicbnteg dykvuovodboeg npoPativeg, ol Omoleg yév-
VNoaY KOVOViKd, ympig va OmapEEl Katd TOV TOKETO dAnékkpion Rev 1.

‘H &vtaon tiig &kBécewg ot uéAvvon elxe texvntdg adEndel ué m da-
6TOPE TOATOTONUEVOL HOALGUEVOL TAXKODVTOE TTAVMD OTH oTpouvi, kabog
kai pué v &naen tepoyiov polvouévov mAakovviog otovg dpBoiupovg TV
éxtebeluévov npofdrov.

"H drotuyia avti tod va émttevyBel poivvon edmabdv mpofatwv dno ék-
kpluate Euporwouivov {Hav, covnyopel oxupdg 61t ol dvBpwrot dév Ba
unopodoav va poAvvBodv ano v érmaer pé Cda mod dmekkpivovv Rev. 1.
AVt 7 Béom Evioyvetar anod TRV EAAEwyn dmolacdnnote, Paktnproroyikd dmno-
Jelyuévng MEPIMTMOENS HoADVGEMG ToD avBphdnov ué Rev. 1, &ktdg TV mEPL-
TTOoEwV 100 &voeBadulopod.

“Yotepa ano 20 ypovio évtatikiic uerétng koi napaymyig éuBoiimv, dév
omiip€e xaTaypappévn TEPITTOOT EPYRcTNPWKTG HOAVVoE®mS GvOpdmov pé
Rev. 1. A010 gbpioketal o€ dvtiBeon pe t cuyxvi pokuvon 010 épyacTtniplo pé
Aowoyovo B. melitensis.

H ETAOEPOTHTA THX EEAXOENHIEQX TOY XTEAEXOYX REV. 1.

‘H nAéov dnotehecpatikn dokwuny Tiig otabepotntog £vog éEachevnuévon ote-
Aéxyovg Bpovkérlag elvonr 7 GnoPori Tov oF SidSovg S pEGOL EyKLUOVOYHV-
Twv {owv. To Rev. 1 &xe €etaclel pué tov tpomo adto 1660 nave o6& npoPa-
T 660 Kai G alyeg, XPNOWONOLDOVTIOG THY CLUTEPLPOPE TOD oTELEYOVG OTO
gykopovodv {do kal v EntPiowomn tov otov tvddyopo odv kpitipia otabepo-
mtag. "O Alton xai cvvepydateg (1967) Bphikav 6t 1 an’ gvbeiag diodog puéocw
ZyKopovovo®dv aiy@v yopig cOyxpovn kaAlépyea S&v ftav dvvati népa dno
v tpitn diodo, YEyovog opeidduevo katd ndoa mboavotnta 1o 611 Ao kai
Ayotepa Paktnpidia dnexkpivoviav o€ kabe dwdoyikn diodo. Tehikd, ué v
BonBea @V mpaypatoroovuiveov kaliiepyaldy, dmruyydvoviav 6 diodol xw-
pig va Swmiotwlel xauud GAAayn otiv Aowoydvo dvvaun. "Aviloyeg Epev-
VEG, UE yproponoinon npofdtov, dvapépdnkav dnd tovg Neeman (1967) xai
Ulasevich (1965). X¢ kdfe nepintwon 10 Rev. 1 dpictato 3 diddovg 516 pécov
gyxopovodviov mpofdtonv xopig kapie dwnictwon dAlayiic otd yopaxtnpl-
OTLK(Q TOV.
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LYZHTHZXH.

Oi ovoompevuévee Amodeitelc 68nyodv 610 cvpmépacua &1 0 Rev. elvat

naboyovo yid tov Gvlpwro Stav dvietar, dGAAG 8&v petadideton pué GAAo TpoTO.
LoPapég Tomkég Avidpdoelg mapovoioloueveg uéoa of pio i SO0 Opeg anod
Tiig Toyaiag évécemg, elvar mbavov drotélecua Hrepevarctnoiag, mapd HOADY-
oewg. Mrnopel va ouufii va éktoEevbel duporio Rev. 1 o1d pdtia tod éuporia-
otod #j t@v Bonbdv tov, GAAG elvar mOAD Gueiforo &t ué OV TpéTO ADTO
unopel va mpoyuatonoindel udAvvon.
"Anékkplon Gno 10 éuporiacuévo LMo umopel va Aafel xdpo uovo uetd mapé-
Agvon moAhob xpovov G@’ tov 6 éuforaotrg B3 aropakpuvlel. "Ev oAiyorg,
6 povog kivduvog yud tov éuPfoilactn kai 6oovg tOv Bonbodv poldvoems e
Rev. 1, slvar atoynue katd tov yeipiopd. Tpénet Aomov va AapBavetar mpo-
vole Y16 TOV TEPLOPIOUO UDTOV TOV GTLXNUATOV- 6T0 EAdxioTo, Otav 8E ovu-
Baivouv mpéner v €papudlovior ta &vdeikvooueva pétpa. Of éuPorwactéc
TPEMEL V&L EIVOL EVAMEPOL Y1 TG CLYKEKPLUEV UETPO mod & AauPBdvovrtar ci
nepintoon tuyoiog évécews of GvBpomo.

Mia duvatn EEnynon yud tic AvaQePOUEVES TEPITTAOCELG LOADVOE®V GVaE-
oo otovg EuPolactic ué Ppovkélia elvat STt Td EKTEAODUEVR TPOYPAUUOTA
guporoaoudv 100G EQEpav of UEYRALTEPT) EMAQT) UE QLOLKMDG poAvouéva {da
kai 6Tt glvar §) puotch) péAvvon and BpovkéAdwon mov Exet yivel mAéov cuyvi
o’ 6oovg &pyalovral yid TV mTPoAnyn Tiig vooov. "Ano tovg éufoiactés kol
Aowmovg Epyalouevoug otd Tpoypauuate, 8a Enpene va AapPavovral dyeovo-
UIKG TPOPLAGKTIKG, METPA KATG TRV UETAXEIPLON poAvouévov Ldov. X1 Xo-
Bietikn "Evoon, 6cot éktibevian coPapd ot poivvon, éufolalovial mpopu-
AoKTIKG.

Oi vrapyovoeg dnodeikelg cuvnyopodv &1t 6 éufolacuog Tdv mpofdtwy
kai aiy®dv pé Rev. | 3&v Bd drotehodoav dneln) dua dcovg mepirolodvIal td
{da fi katavadickoov ta mpoiovia tove. "Avtibétog, ot Bopewn "‘EAAGda 1d
Kkpovopata PpovkeAlwoews otov dvBpwno ueiddnkav nepiocotepo anod 10 -
uov Ge’ 6tov dpyloe 6 Eufolacuog tdv mpoPdtov kai aiydv to 1975.
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IS BRUCELLA MELITENSIS REV. 1 VACCINE DANGEROUS?

By
G.G. ALTON*

The Rev. 1 strain is an attenuated strain of B. melitensis used as a living
vaccine to immunize sheep and goats against brucellosis. Numerous reports
describe the excellent results obtained with vaccine, e.g. Alton and Elberg
(1967) and Ulasevich et al (1975). Rev. 1 has been widely used in Greece
with satisfactory results. Unfortunately there have been reports of vaccina-
tors suffering from brucellosis, acquired apparently through handling the
vaccine during the course of their work. The evidence however is circum-
stantial. There is no record of the Rev. | strain ever being isolated from a
natural case of human brucellosis.

This article looks into the important question of possible hazards asso-
ciated with the use of Rev. 1 vaccine. The evidence available on the virulen-
ce, stability and transmissibility of Rev. I is summarised and an assessment
made of the risks involved in handling the vaccine and what can be done a-
bout it.

THE EXCRETION OF REV. 1. BY VACCINATED SHEEP

Some breeds of sheep are highly susceptible to B. melitensis infection and
others are highly resistant. The indigenous sheep of Greece appear to be highly
susceptible.

When Rev. 1 is injected into sheep of a susceptible breed, that are in mid-
pregnancy or beyond the majority will abort and will excrete the vaccine strain
from the vagina for some weeks, but in such cases there is little tendency for
Rev. 1 to localize in the udder. Neeman (1968) injected 19 pregnant ewes, 16
subsequently excreted Rev. 1 from the uterus, usually following abortion.
Excretion of Rev. 1 in the milk was minimal. Colostrum samples from 2 ewes
yielded a few brucella colonies but reqular samples of milk taken from these
two were negative. however 1 other ewe continued to excrete Rev. 1 for several
months: these three ewes had received ten times the normal vaccinal dose of
Rev. 1. Sheep that are lactating but non-pregnant can be vaccinated with little
chance of excretion of Rev. 1 in milk. Entessar et al (1967) vaccinated 15
lactating ewes and Jones and Morley (1975) vaccinated 53 without Rev. 1
being detected in the milk. Excretion of Rev. 1 by sheep that were vaccinated
as lambs has not been recorded.

* "Eunepoyvirpov 100 FAO of Béuata Bpovxerddoewv. CSIRO, Division of Animal Health,
Animal Health Research Laboratory, Private Bag No. 1 PO. Parkvill, Vic. 3052, Australia.
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EXCRETION OF REV. L. BY VACCINATED GOATS.

Like sheep, goats vaccinated in mid-pregnancy or beyond usually abort and
arc likely to excrete Rev. 1 from the vagina and also sometimes in the milk (EI-
berg and Meyer 1958, Alton et al 1967). If lactating but non-pregnant goats a-
re vaccinated, excretion of Rev. | may occur in the milk, but only small nu-
mbers of organisms are excreted for a short period of time, e.g. 2 of 22 maltese
goats vaccinated while lactating excreted small numbers of Rev. 1 cells for a-
bout 2 weeks. Excretion by European breeds of goats was more frequent and
prolonged (Alton and Elberg 1967). Goats vaccinated as kids did not excrete
Rev. 1 in the milk, in a sample of 363 animals examined.

VIRULENCE OF REY. I FOR MAN

When injected into human beings even in small doses, Rev. 1 possesses vir-
ulence. This has been demonstated by Spink et al (1962) who injected 16 hu-
man volunteers with 2.5 x 10® cells of Rev. 1; this is about one-tenth of the
vaccinal dose for sheep and goats. 12 of the volunteers yielded positive blood
cultures and 11 of them developed acute brucellosis. Pappagianis and Elberg
(1966) were able to produce symptoms of brucellosis in human volunteers by
injecting doses of Rev. 1 as low as 10* cells. All the people who developed
brucellosis in these two trials responded to treatment and no chronic sequelae
resulted. Local reaction to the inoculation of Rev. 1 was minimal and generali-
sed symptoms did not develop for a few days. The only other report of Rev. 1
infection occurring in human beings is that of Van Heerden who described the
case of a farmer who accidentally inoculated himself.

TRANSMISSION OF REYV. |

The possibility that vaccinated sheep could transmit Rev. 1 to susceptible
sheep in contact was studied by Neeman (1968). She vaccinated 8 pregnant
sheep with approximately 20 times the usual vaccine dose of Rev. I; three of
these sheep received Rev. 1 that had already been passaged 3 times through
pregnant sheep. Seven sheep had infected births (only | was positive on milk
culture), they were closely confined with eight susceptible pregnant sheep and
all eight had normal non-infected births. The intensity of exposure was artifi-
cially increased by grinding infected placentas and sprinkling the resulting su-
spensions on the bedding in the pens and also by applying pieces of infected
placenta to the eyes of the exposed sheep.

This failure to bring about transmission from excreting to susceptible sheep
strongly suggests that human beings could not become infected by contact with
animals excreting Rev. 1. This supposition is supported by the absence of any
bacteriologically proven case of Rev. | infection in man, other than those re-
sulting from inoculation.

After 20 years of intesive study and vaccine production there has been no case
recorded of a laboratory infection with Rev. | This contrasts with the frequent
occurrence of laboratory infection with virulent B. melitensis.
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THE STABILITY OF ATTENUATION OF THE REV. 1 STRAIN

The most searching test of the stability of an attenuated strain of brucella
is to subject it to passage through pregnant animals.
Rev. | has been examined this way in both sheep and goats using the
behaviour of the strain in the pregnant animal and its persistence in guinea pigs
as criteria of stability. Alton et al (1967) found that direct passage through pre-
gnant goats without intervening culture was not possible beyond the third pas-
sage due presumably to the fact that smaller numbers of bacteria were excreted
at cach succeeding passage. Eventually, with the aid of intervening culture, six
passages were achieved without any change in virulence being detectable. Simi-
lar investigations using sheep were reported by Neeman (1967) and Ulasevich
(1965). In each case Rev.l was passaged 3 times through pregnant sheep wi-
thout any changes in its characteristics being detectable.

Ay

DISCUSSION

The accumulated evidence indicates that Rev. 1 is pathogenic for man
when injected but is not transmissible by any other route. Severe local
reactions to inoculation manifest within an hour or two of accidental self i-
noculation probably result from a hypersensitivity reaction rather than in-
fection. The vaccinator or his helpers may have vaccine squirted into the eye,
but it is very doubtful whether infection with Rev. 1 could occur by this route.
Excretion by the inoculated animal could only occur long after the vaccinator
has left the area. In summary the only hazard to the vaccinator and people
helping him posed by the Rev. | strain is a manipulative accident. Such acci-
dents can be guarded against, they are immediately recognised when they
occur and appropriate action can taken. Vaccinators should be made aware of
the appropriate action to be taken in the event of accidental inoculation of peo-
ple.

A possible explanation of the reports of Brucella infection amongst vacci-
nators is that the vaccination campaign has brought them into greater contact
with naturally infected animals and that it is natural brucelllosis that has beco-
me more prevalent amongst disease prevention workers. Hygienic precautions
should be taken by vaccinators and others called upon to handle potentially in-
fected animals. Vaccination of heavily exposed workers is practiced in the
Soviet Union.

The evidence inicates that vaccination of sheep and goats with Rev. 1
would not constitute a danger to people tending the animals or consuming their
products. On the contrary, in northern Greece the incidence of human brucel-
losis has more than halved since vaccination of sheep and goats began in 1975.
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