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‘H ‘Ellnvixny Ktnvworouxn “Evoweie &v 1§ meoomudeig adrijg
omog Eynuegdvy tovg “ElMnvag Kinvidteouvs éxi thv televtuioy mgoo-
xtioewv tiig Ktnviatowils "Emwotipng nagexdiese tov Sedvols ¢ijung
Kadnyneiv  tijc Bao. Kinviatouziic =ui Ceomownfic Zyolijs i Ko-
meyyayns #. Bendixen 6mwg tipvon 0 Aghtiov poug pe dodgov dvage-
oopevov el Ty év Auvig dvepyoupévnv Emutuyds xatumoléumowy  Tijg
Boovxerldoewe.

*Eni tf evxargi tavty N ‘EAlnvixt Ktnviatouxn ‘Etaigeio éxgod-
Tev mog tov Tedootov Kadnyniv tag eguas alrfis evyeowstiog.

Al BPOYKEAAQZEIZ TON ZQON EN AANIA, KAl Al EOAPMOZOMENAI
MEOOAOI AIATNOZEQL KAl KATAMOAEMHIEQL AYTON

‘Yno

H C. BENDIXEN
KadnynTtot T1iig EiSikfjg Madoloylac kal Oepaneutikiig
&v 1 BaoiAikii Ktnviatpikij kai Fewnovikij IxoAj Blilowsvej- Komeyxdyng

*Ag® fig 8v Erev 1896 6 Bernhard Bang v svveoyacia petd tol Vald.
Stribolt dnspévmoay xul meoiéyoapay dud TEMTNY QPOQUY TOV ULXOOOQYUVL-
ondv tijg petadotiniig Extowoewg TV dyehddwv Und 10 Jvopa Bacterium
Abortus, Omneo Poaditegov dvrexatreorddn Omd 1ob dvépatog Brucella
Abortus, 1| véoog avtn énéovee duégioTov Evliagégov Adym Thg peyi-
ot olrovowmxiig onuaciag tns o v Aavixly “Ayeladotoopiav.

Kata tov Mitavra oidva, pia opodpogpoc xal fedtiopévy dyehadotoo-
@l Gventiydn pé arotéheopa v altnowv tiig Taeaywyig adtig. ‘O doud-
nog thv ayehddwv tijg ywous avéoretar mepimov elg 3.100.000 neqaidc,
xnavavepovpévag elg 200.000 ayélag, modyna O Omotov onuatvel St £xd-
atn ayéhn év Aavig megudapfdver xata péaov Goov 15 [da, &x tdv dmolwv
10 Huov eivar yahartoragaywyd.

‘H Boovrélhwoig T@Y Pooeld@v dpeihopévn eig v Brucella
abortus amotekel avapgofntitw; 10 orovdadtegov aAmd Gmbyemg
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Boovrelhdosmwg modBinpa. Awd tig dieveoysiug Evratindv dposvyxohhijccwy
amedsiydn 811 watd 1o 1940, 25/, tdv Ayehdv megieiyov (o FeTindg avti-
dodvra. ‘H Brucella suis diemorwdn étu ro 10 altiov meguwolopé-

o <. -~ " N\ ’ A \ 99 3 9 c 2. cr L §
vov gmilpotidv elg Tovg yoloovg »ata to 1929, &AL m viéoog avtn EEnga-
viodn teheimg xata 1o 1931 dua tig Epagproyiic Tdv pérowv tiig Ogoouy-
yolifioeme, Tilg Gmopovdosmwg xai ThHe oeayils T®Y [OOY tdOV nERolvouévmy
ayehdv. Néa meguworopévne Eutdoemg Emlgotia tol idlov eldovg diemi-
otddn xard 1o 1951, GAa nal attn tayéwg nateoTdin.

‘H BoovxéMwolg T@V meofdrtwv xal T@V aiy®dv o0dénote Avev-

, 3 ’ c > \ 5 . ~ P A 3 ’
069 &v Aavig. ‘O douduog dMwote v [dov tovtwv elvar Aav meolm-
oLopévog.

Koovopata Gvdowmneiov foovieldoemwe Siayiyvdonovrar dtnoimg
gm 200 drépov, v @ mpo 2D Etdv O douipndg TdV xoovopdimy AvioyeTo
elg 600 £rnotos.

*Avéradev 7 Bosvva énl tdv Poovrelldoewv diekdystar elg v Baou-
My Krnviatourny xai Deomoviuny Zyohv dbg nal elg 10 Koutindv K-
viatoixov "Epyactiigiov *Ogonagaywyfig. To tehevraiov toito Aeitovpyel
tadtoyedvmg #al d¢ dtayvwotinoy xévieov Eig TO 631:0{0\' évsoyoﬂvmt al
ovvm‘}etg J'CQOXSLQOL gtetdoelg, tolto 88 amotelel dg yvwotdv, avayxaiov
uegog 100 TEOYQANUATOG xawno/\eunoewg *Ex naQaMnXov dovdoc mnodv
goyastnolov dua Srayvwotinovg oromovg Exgt 1douidy elg duagdoovg megupe-
ostag tijg yoous. Ta dnoteréopara Tdv O’ adrdv dievegyoupévov BEetd-
ocemv avagégovral eig TNy Awvduvary Kenviarourdie, #itig Omdyetar elg 1o
“‘Ynouvoyeiov lemoyiag. ‘H Aetddvvorg Kimviatoundig elvar 10 douxnuinov
Soyavov glg 10 6molov vrdyovrar OAa 1o Krmwiatoxd Gépata, dg Enlong
xui 7 eodivy da TNy ratamoléunowy TOV petadotixdv voonudrmv TOV
Topwv &v yéver.

IToAhe Etm maofitdov G’ T3 10 medtov Sieyvoodn 7 peradotiun
gxtowolg Tdv ayehddov., Balmaing 7 altnog tdv yvooewv qudv cvveté-
Aeosv el v Eqaopoyny mooinnTixdy pétowy Exdviwv Mg onomdv THV mwEO-
otaotav TV dyshdv Ex Tig elofoliig Tijg véosov. Aemotddn 8¢ S 7 Boov-
néMwoig elg Tag mnodg ayélac elvar meguwolopévng Extdosmg, ¢ Amoder-
wvieTan &% 100 natwtéow mivarog 1, elg TOv omolov dvagégovrtal T dmote-
Mopata  Tig  dooovyrodiioewg Emi 60.000 dysddv diagogwv neyeddv.

IIINAE 1 (%)

Ao, Ldioy -5 6-10 11-20 21-30 31-50 51-75 76-100 | Ave wdv
®at’ GyéAmv 100

ITocootov &t Tolg
o/ Gveldv -

fo Gyehdy negue 9/, 169/, B80%/, 45%, B8/, 770/, T8, 949
xovodv  UeTixdg
dvtidpdvra THa.

(*) Hivet dnpoaievdeic vmo tod %. F. Woldike Nielsen Ajvtod Kenvierouxijs.
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‘O avotéow nlvat dmodsiuvier capdc Om al mhelotar TV peydlov
ayed@v elvar pepolvopévar xal avrimgosamevovy TO dvorohdrecov pépog
ToD mooyodppuatog ratumoreniioews. “Ooov mxpdteoal sivar al dyéhar Téoov
dhyotega elvar ta sig avtag meoexdpeva peporvopéve Lho. Tadroyed-
vog nE tag mpoonatelog, ol omolar xavePhidnoav sic tag dyéhag, moémnel
gntong va yivy pvela to¥ yeyovérog St péyor tot 1920 xai watdmy péyor
10Y 1950 6 Zpforiaondg Tdv pooyidwv né [woas xalhiegysiag Poovxnéirag,
sic tag Gyélag elg Tag dmotaug Siemorolito xhvinde 1 dmofoiri], Eyive ouvi-
dng, totito 8¢ ouvveréhecev dvapgiofyritog sl v éddtroowy TV 8% Tiig
véoou olxovoundy Ty, Tolto firo eldindreoov moogpaveg elg Tdg peyd-
Lag dyéhag Smov 6 cvornuatindg Epbohlacuog TV aviiBov poosyidwy Ehdp-
Bave yogav nad’ Exactov Evog.

Eig rag meounrddosig dusivag elg tag omolag 6 EuPolacpdg EhduPave
YOQUY KOTA TOV AvmTEQW TEQLYQAQEVTE TQOmOV Ev ouvduaosud pé tiv é@ag-
noynv vyelovopndv tivov pétowv og .. lov) Tiic dropovicewe tdv dmi-
torov Gyedddwv slg eldina dapeolopara 1 elg eldinovg otdflovg xata Tov
toretov nal 10-20 Auégug petr’ adtov xal 2o0v) 1iig nataocTopiic tdv hoylmv,
100 mhanovrog »al t@v vexp®dv EuPfodwy (elte mooegyopévov &x guoiolo-
nndv toxetdv elte 3L GnoPortig), mersdydn nia oradegomoinoig g nata-
ordosmg dudtt Gregevyeto 1) Eméxtuoig Tig polivosme.

‘H dvotéow &oyaola Emitoémer 11V mQOMAQUOXREVTY THY Ayehdv did
v tedetay 8xoilwoiv Thg vooou dua tiig Bqaguoyiic tiig peddédov tig ot~
owlonévng elg tv zatdmyv dooovyxolrvcemg ogaynyv TV Ferindg Avri-
dowviov Cdwv.

“Ev Grd ta donola moofiinata xata v E@uopoynv €vog evobog
TEOYQUIATOE xatamoreptoeme xal Bxouldoemwg pudc gooviac Aoupddovg
véogou, Onmwg 1) Poovxéilmorg TdHv dyehddov, slvan 1 dnuovoyia pds poo-
@fig doyavadeeme, 1| 6mola va Aaufdvy Vx® Sy g Oha Td Suratoloynuéva
ovp@épovta, TG00V TA TEUXTIAG %al olxovouxd Ocov xdl T4 EmayyehnaTind
nal Emornuovixd. *Ano thg dndypews Tadtng sixev amoxtndi) neydin nelion
Aoy tod paxgol xal xahds doyavouévov mooyodupatos; ExQulvosws THS
pupatidoemg TOv fooeddv. ‘Ymo tv tyeoiuv tod Bernhard Bang pia
DronovnTiry GAAG Spaotnola xul dxardmavorog Egyacie daguticcmg Eml
g @Uosmg #al 10U TEdmoOv xatamolepnosws Ths QUUATIAoEmG HoEuTo
znatd 10 1890, %al xoatd Thv didorewav Ttdv magegyopnévwv dexastroldwv
uéyor megimov tod 1920, péyag doiduos pepovoudvov dyeddy avnrovedv
elg mooodevtinolg xrnvoTedgoug annihdyn tiig véoov tavtng.

*Ev rovtolg névov xota to 1930 al omovduidrepur yewoyiral dgyo-
vodoelg Eumvedpeval dmd tovg wtmwdtoovs iojouv yoenyoloul Sy pdvov
DoAY GAAG xal moaxTinv %ol olxovouxty Evioyuowy els T0 mobyoapua
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gxouldoswg. Kata v &moytyy adriv of dyshadotpogizol cuvetaipiopol
floytoay Tov e @uuativng Eheyyrov Shwv TdV Gyshdv TtV Gvipovodv elg
o uéhn tov xal v Egaonoyny uétowv Exoildoewc Tiic vioov &x TV
ayeh®dv, al 6mola dvevolonovro pepolvopévar. ‘O doudpoc Tdv ocvvetaigL-
oudv Td®v hanfavévriov pégos eig v dgyavopévny adtiy mooomddelav
NEnoe Pfudwaiong wg rov xata v yxoovixiiy meolodov petakd 1930 -
1940 Glou ol dyshadorgogixol cuveralguopol Thg ymeag, Avegydpevor meQl-
nov elg 1.500, ovppetéoyov elg T0 mpdyoaupma TovTO.

*Exedn) 88 ovror dviimgosmnetouv ta 8 °/, Bhov tdv yakaxtoxopeiwy,
| ovnpeToyl) adtdy Eonuelwosy Ev anoguoistnoy Biua Sic v xad’ Shny
v xtaowy T woug f@aouoynv Tol mooyoduppatog xkal Tvdyrace TG
oMya dwtina yahaxtoropela va Adfouy xal adta pégog, eig tedmov date
neol 10 Téhog Tob 1940 siysv oynuacicdi} Ev douoctiglov nérwmov xakintov
ordxdmoov TV ydoav.

Atv eivar fefaiwg Suvvatdv va dvripetwnioy tig oyaciav Towwitng
gxrdocwg, &av Otv duadéty Emuonic elg apudpuov zal Exmaldsvoly moocwmi-
#6v, dvvatar 8¢ va hexdy 8t xard ta Btn adtd ol wrnviatoor Tig ydoog
nag fvayrdodnoav va xarafdilovv BEovdevotixnv mooonddetav Thv 6molov
dnwg dvreperdmony pé dvdovowwopdv, 6 6molog Eyéveto ¥ peyaldrepog,
Otav foduaiog o droreréopata foyoav vo yivovial wataguvéoteoa.

*Ag® Erégov v sivar duvatrov va Bpaomoodi] tooltov mobyoapua
glg #hpara zalinrovoay 6hdxAngov Ty ydoav dvev vomodetixiig nai oixo-
vouxdlg Evioyvoemg &x pégovg thg KuPeovioewg. ‘Yzmo tv zadodiynow
0¥ “Ymovgyslov Iewoylag, dvnimposmnevonévon Umd tiig Arsvdivosmg Tiig
Krnviatouriis “Yanosotag, mootdosg dit Néopove xai Kavoviopode xzatno-
tiodmouv v ovvegyasiq peta @y vxevdvvav [ewoyirdy zal Kinviavouxdy
*Ooyavircewy xai gxenvoddnoav vno tol KowvoPourlov.

Towovtotgdnmg Ednmovey ity pia doydvworg, ttig sloydodn dmorvehe-
onaTLr@g. Bupgodvag mQog Emioipovg douimovg dnpoctevdévrag Omo  Tiig
Arevdivoswg Ktnviatouxdig »ata 16 1937, 26, 5 °/, 1dv ayehdv d&v meoiel-
yov Fetindg dvidodvra (Ha. Karda ta Exdpeva Ern 6 dordnog adtog ndEidn
Baduralog xal otattephs uéyor tob 1952, 6mdte % ywow xnolydn Ehevdéon
Rostov guuatidosmng pe v Emeulaiy 6tu véa péluvverg Tdv ayehdv UV
firo duvatov va Exéddy ént tiva Erm, Odgpedouévn elg dyvdotovg mnydc,
netakld Tdv dmolwv wvgiwTéon elval of dvdowmol, ol magovoidfovieg mveu-
povixty guuatiaoy dpedopévny eig fdxidhov guuatidocwg foeiov tUmOV.

“Otav ta sbvoind amotehéonata &x tic Boyaciag THY CUVETULQORGY
xatd T puuatidoemg T@v fooed@v Hopoav dvagowvdpeva, Eyevviidn
M oxéyic thg Bvdoteme magopoiag Exotpatelag xnatd tis Boovrellhdoewe.
‘H 8pyadia foyioev sig vijoovg tivdg, 7dm dmadlaysioag &x tig @upatd-
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cEwg, VO LOQENV TOmKTS meoowadelag TV GUVETULOLONLAY 7EOg TOV Gx%o-
7ov 1o moocavatohopot avrdv. Badmaliog Suwng dtav amextidn oxetixnd
welpa Eml thg Exoldoewg thig véoov Umd THY GUVETULQLON®Y TO TEOYOUULU
gneterddn slg 0hGxhnoov Tiy ydoav. "Evd B¢ el vy doynv dév siye Angdel
vopodetixn péounva, Eyxalgug Eyévetro dvridnmty 1) avdyxn eldizoB Ndpov,
6 6moioc nal tehndg Erédn &v Epaopoyi xata 1o 1948. “O Néupog odrog
Baotépevoe Emi tijg »rndelong Wdn melpag &x Tiic xuramoheuvoswg Tilg
QUUUTIEGEMS CUYETEAEGE %UTO TOAV £lg TNV mobodov Tiig foyaociag.

Ot yadaxrtoropinol cuveTalglopol xatdmy yevixils cuvedevoswg Grogpa-
ciCovy £av Va evpustdoyovv slg 10 medyoapma Tig xatanoleniocms. To
Evdiapégov dpwg elvar téoov uéya dote Sy névov oyedov Bhou guvelpyd-
odnoav, &AL’ EEfouncav xal mieowy &nl tdv idiwtdv, of Omolol Oiv Eméder-
tav 10 moémov Evdiagégov ouppetéyovieg slg v Eoyadiav Tavtny.

Agy glvar duvatov va dvantily g Evraida tag Aentopspeiag Tiic Eomte-
ol doyactag Td@v yakaxtomxdy doyaviosmv. Avvdueda Spwg vi elnopey St
atra gonoipomoloTv Tovg xatd Témovg ididTag xrnyvidrgovg, ol émolol moo-
Paivouvv elg v ddyvwory zal Eveeyolv g ovpfovkor tdoov natd v Epug-
poytv tol mooyedupatog £v yévelr Goov xal zata THY Sxnaddololy THY pepo-
Mouévov ayehdv. Svpmaca 1) xtnviatount) Soydcia dievegysitar (g eindc
Um0 Ty ExiPheyv nal xadodiynoiy tiig Aveviiveswg Krnviarouriic, 1 6mwola
uéop aordpod Koatuudv wtmvidrowv Emifrémer v E@aguoyny tol mpo-
yoduparos zal Gvripetoniler T4 Gvaguipneva {nthinata elg v meQuoynv
g GopodiétnTog TwV.

*E@” 8oov ol yahaxtoxomnol cvvetalolopol oydlovial cvpnepdvong medg
tovg mpozadogietévtag xavoviopovs téte Amokapfdvovor tiig Kufsovnriniig
gvioyvoewg. To Nuov tdv damavdv tiig xtnviatonils Soyaciag xatafdiie-
tar 00 tol Kodrovg xal al dvayxaiow goyuotnoiaral £Eetdoelg (dooouy-
xohiostg, EEeTdoelg ydhaxtog #Aw.) dievegyoUvrar dwoedv elg EEovotodotn-
néva EgyactrioLa.

“Otav ol yahaxroxomnol cuveTaiQLopol soyacddoly Emitvydg dni yoovi-
wov 1L Ddotnpa sal Emrevydi onuoavtin) medodog eig Tiv nutamorénnoy,
téte hopfdvovv négog elg TNy TedetwTindy mooonddelay.

TIp0g tolto Umoyedosetar véa cvppovia peta the Kemviarounfis “Yan-
oectag PBdosl thg 6molag ol cuveralgiopol dvarauPdvovol Tiv dmonepdTwoly
toU mooyodpuarog Exgulmoewg elg Ohaug tag Gyéhug Bx Tdv dmolwy Aapdd-
vouv ydAa.

TIold ocuvyva #vior xtnvotedpor dév Emdvpoly va AdPouv pépog elg
10 TelxOv adto otddiov, Bav Spwg 90°/, wai mhéov Tdv wimvorgbpav
Tiig meoLoyiic Ynotoovy o tiic telelug Expildoswg thg vdoov, 0 “Ymovp-
vetov tiig 'smoylag dvvarar v dmPdly v EEvyliavoy tdv OMyov adtdv
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ayer®v. Elvar guotrdv 61 xatd tiv mooonditetav tilg xatarnolentjoews tijg
véoov elg tag pepolvopévag Gyélag cuvavidvrar moayputiae Euaddu.

TIdvrog 10 Zpappoldnevov otormua Paciletar &xi tdv EEfg doydv :

1) Mérowv amopovidoemg xai Groivudvoews.

2) *Anopaxreivoemg T@V pepolvonévey Loy, xal

3) "Epfoliuopod.

*Eav ol xtnvotpdgor Epuoudomel TO GUVLGTOUEVOV VIO TOV XTMVLML-
TouLdV Goy®dv medyoanpa, da Exwor Ty olxovouxnv vmwootiolEly xaTd TO
telnov otddiov, Bmeg ovyxeirar elg v dmopnduguvoly tdv Detindc avri-
dodvrov [owv Tva f| dyéAn drailayi Tils Poovreildoswc.

‘H droxopmodeion 8x moldv ymodv neign, dnédeike mdoov dvonolog
xal damavnod elval f Bxollwoiwg Tiic véoov &x 1®v peydhov Gyeldv nato
10 OEV otddiov Btav 7 holnwtig eivar &v dodoer. Ilpog Tolto xautaldilera
mooonddsia i Ty damadaydynoy Tdv xtnvotedewv elg tedmov Mote
v xataotolv ixavol sig TV Epaguroyny TOV VYELOVOMLXDY PETQWY.

Eivaw yeviudg magadentdv 8ti 6 xivduvog poldvosmg x Poovrerhdosmg
elvar wvolwg Evrovog 3 -4 fpéoog mpd toT Toxetol #) Tiig dmofolilc »at 10
- 14 fjpéoag xatdmyv. Ta [Pa moémer xatd cvvémeiav, va dmopovolvral
#ato TNV meolodov TolU Toxerol A thg dmoPolig, Sdua v dmogeldynTan W)
nalint diuomopd wixgofimv &x tdv hoylowv, ta émola meémer vo nalwvrar i
%03 olovdrmore TEdmOV VO RATUCTOEQPWVTAL.

‘H omovdadtng tév Aehoyiopévav moolnnuixdy pérowy eivar peyloty.
'Extog tijg mooavageodeiong mepuddov tiig dmopovdsemg TV pepolvouévav
toov, toita &vetaPAiCovral el elduuny Moty 10U otdflov doov 1O duva-
10V mAnoiéategov meog TOv Pédgov. "Eniong 8¢ natrd tiv neplodov 1 Poonij-
oewg to pepolvopéva (Ho moéner va elvar dropepovopéva. ‘O avrureipe-
Vix0g oxom0s TOV Gvorégw pérowv slvar % dniteviig Tiig otadegomoiioemg
g ®atuctdosws, g Tedmov dote vi cloéddwpev elg 10 Amonulovpevov
%o0viov otddiov wxata 10 Gmolov d&v Aaufdvover ydooav dmofolal 1) Bav
ovpfaivoot towattan slvan Eidyotar.

‘O éuPohaopds, dgxai mgonyoupévog dvepéodn, cuvvrelel td péylota
elg v emtvylav tiig xaranolepioews. “H yonoiponoinog Spwg adrod meé-
ner va Yeondij Og elg ro tovg xuplxovg Tod oveTiuatog %ol 1 Epagpoy
Tov va hapfdvy xdoav sl; tog meounrdoag Exelvag, elg tag Gmotag eldindg
gyxgiverar Omo tiig Arevdivoemg Kinviatoundic. Towaitn Eyxouolg yoomysi-
Tl pévov Ext toov yoowvixdv ddotnpa, Soov eivar dvayraiov did Tiv TEAL-
v ExglCwov 1fig véoov, cvvidmg &xl &v Evoc.

To &upbéhov magaoxsvdlerar mdvrote dmd Thv UMy 19 xai yonoipo-
noweltan pévov elg pooyidag fhxiag 6 -9 unvév.

‘H neloa sivar &xeivn 1) 6moia Do xatadsity ndére 1 mooondPero E@da-
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ogv glg £Uvoin0v onusiov, dnhadl) eig v Amoudxouvoy TV Detindg avri-
dowvrav. Ioiv §) Gpwg moofduey sig adtiy moéner vo dievegynddol dvo
£wg toslg dooovyxoilijoelg Bhov tdv L@y, Wxiag 12 unvdv xol dveo. Al
0gocuyxoAhijoelg moémer va Bveoydvrar eig Swwdhelpara H-06 pnvdv eig
1eémov Mate va xutactil duvary) 7 &Eaxpifwoig Evdeygouévng Ementdosmg
thg véoov Bud 1iig Enaviceme vénv detxdg dvuidowvrov [Ywv. Mivov
gp® doov dtv Umdoyer alitnoig §| magutmoeitan =ai pelwoig tob doudpod
adthv 1é1e mooPulvoney elg Thv dmoudrouvoly TAV Avotéon Lhwv.

‘Q; maoadelypata @Y wuvdivov, ol 6molot dvavrur va dmethiowot
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oudCel nal 8t Evrog OMywv Erdv Héher Ayt elc alowov mépac.

K.B.T.
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ANIMAL BRUCELLOSIS IN DENMARK
METHODS OF CONTROL AND ERADICATION

by
H. C. BENDIXEN

Professor of Special Pathology and Therapeutics
The Royal Veterinary and Agricultural College
Biillowsvej - Copenhagen

Since Bernhard Bang in collaboration with Vald. Stri-
bolt in 1896 for the first time isolated and described the organism
of contagious abortion in cattle under the name of Bacterium
abortus, which later on was changed to Brucella abor-
tus, this disease has attracted increasing attention on account of
its great economic importance for Danish cattle breeding. During
the last century a typical intensified dairy industry has been develo-
ped with increasing yield of the cows.

The cattle population of the country amounts to about 3.1 mil-
lion heads distributed over a little more than 200.000 herds, which
means that the average Danish cattle herd contains around 15 ani-
mals out of which 7.5 are milking cows.

Bovine brucellosis caused by Brucella abortus
constitutes beyond comparison the main brucellosis problem. By exte-
nsive blood testing it was found at the end of the 30 °ies that about
25°/, of our cattle herds contained brucella reactors. Brucella
suis has been found as the cause of a limited epizootic in swine in
1929, but this infection was again totally eradicated in 1931 by means
of blood testing, isolation, and slaughter of animals in infected herds.
A new limited epizootic of the same kind was found in 1951, but it
was very soon brought under control.

Brucellosis in sheep and goats has never been demonstrated. The
number of these animals is, however, very limited.

Human brucellosis is now found in about 200 individuals per
year, compared to 600. 25 years ago.

From the very beginning research work has been carried out at
The Royal Veterinary and Agricultunal College and The State Vete-
rinary Serum laboratory. The latter functions at the same time as
diagnostic centre of practical routine examinations, which is a neces-
sary part of the eradication programme. Simultaneously, a number
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of small laboratorjes for diagnostic work have been established in
certain districts of the country. The results of all these examinations
are due to be reported to The Veterinary Directorate, which is under
the Ministry of Agriculture. The Directorate is the administra-
tive body of all civil veterinary matters, and thus also in charge of
the official management of control and eradication measures concer-
ning infectious animal diseases in general.

Many vears have passed since the abortus bacillus was demon-
strated for the first time. Gradually, the growing knowledge contri-
buted to the use of preventive measures aiming at protecting the
individual herds against introduction of the disease. It was found
that brucellosis in small herds is of a self-limiting nature.

An account of blood testing of 60.000 herds of different sizes are
given in Table 1. (*)

TABLE 1
No of animals | 45 619 1190 21-30 8150 5170 76-100 over
per herd 100
pet of herds
containing 9 16 30 45 58 (K 8 94
reactors

Table I demonstrates clearly that most of the large herds were
infected and thus representing the heavy end of the eradication prob-
lem. The smaller the herds are the lower is the percentage contai-
ning reactors. Together with the efforts to control the disease in indi-
vidual herds should also be mentioned that during the 20 ’ies and
30°ies vaccination of heifers with living cultures of brucella bacteria
in herds with clinical abortion became rather common, and no doubt
it lowered the economic losses of the disease. This was especially
evident in such big herds where systematic vaccination ofall virgin
heifers were carried out year by year.

In the cases where vaccination was carried through in this way
in connection with such hygienic measures, as isolation of animals in
special boxes or stables during the period of birth and the following
10 to 20 days, combined with destruction of discharges from delive-
ries and abortions, a stabilisation could sooner be reached because
the number of new reacting animals was reduced.

In this way herds could more easily he made ready for total era-

* Published by F. Woldike Nielsen, Veterinary Director.



332 Aelviov i) "EAnvixiic Kinwatpwriis ‘Etvmgelog

dication of the disease by means of blood testing and slaughter of
reacting animals.

One of the difficult things on the way forward towards a coun-
try-wide programme for control and final eradication of a chronic
infectious disease as bovine brucellosis is to create the right form of
organization by means of which all justified interest—practical and
economic as well as professional and scientific—may be expres-
sed. To this end a lot of experience was available from many years
work, in an organised eradication programme onbovine tuberculosis.
Under the leadership of Bernhard Bang a patient, but energetic and
never ceasing educational work on the nature and control of tubercu-
losis started about 1820, and during the following decades up till
about 1920 a great number of individual herds belonging to inte-
rested owners was freed from the disease.

It was, however, not earlier, than in the 20 °ies that the lea-
ding agricultural organizations inspired by practising veterinarians
started giving not only moral, but also practical and economical sup-
port to the eradication programme. At that time cooperative dairy
circles started carrying through tuberculin testing in all herds belon-
ging to their members, and eradication measures were stimulated in
those herds, which were found infected. More and more circles star-
ted organised work and in the beginning of the 30 es all the coo-
perative dairy circles of the country (about 1500) joined the programme.

As they represent 85°/, of all the creameries a decisive step in a
country-wide work was taken, and the few private creameries had to
follow up and an active front covering the whole country was made
effective during the 50%es.

It is, of course, not possible to handle work of this extent with-
out a sufficiently big staff of trained personnel, and it may be said
that these years gave our veterinarians an almost overwhelming
amount of work, although from the time of the pioneers it was met
with enthusiasm, and gradually as encouraging results from diffe-
rent districts were evident, this feeling was further stimulated.

No country-wide programme of this kind can be carried through
without legistative and economic support from the government. Un-
der the guidance of the Ministry of Agriculture represented by its
Veterinary Directorate proposals for laws and regulations were ela-
borated in collaboration with the responsible agricultural organiza-
tions and the veterinary organization and passed through Parliament.

In this way an organisational instrument was created, which
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showed work effectively. According to official figures published by
the Veterinary Directorate, it was in 1937 only 26.5°/, of the herds
which did not contain reactors. During the following years this
figure increased constantly until 1952, when the country could be
declared free from bovine tuberculosis with the reservation that new
infections of herds may occur for some years ahead caused by infec-
tion from some hidden sources among which the most prominent is
human beings with pulmonary tuberculosis caused by tubercle bacilli
of the bovine type.

When the succesful results of the cooperative work against
bovine tuberculosis started to demonstrate themselves, a
growing interest to develop a similar campaign against bovine
brucellosis asserted itself. The work was started as a local,
cooperative orientating work on certain islands, which at that time
had been made free from tuberculosis. Gradually, when special expe-
rience had been gained in cooperative eradication of this disease, the
programme was brought to work all over the country. Starting wit-
hout official law regulations, the point Was soon reached where such
rules were imperative for further progress and in 1948 a law was bro-
ught into force. As it was based on comprehensive experience already
gained from the tuberculosis campaign it at once yielded a great sti-
mulans to progress.

The dairy circles themselves are through their general meetings
deciding if they will joint the programme. The interest has been so
great that nearly all of them have cooperated and in this way their
executive committees have been able to put pressure on such single
owners, who "have not shown any interest in taking active part in
the work.

It will not be possible to go into details as to how the dairy
organizations work inside their member circles. They engage, howe-
ver, the local veterinarians, who do the diagnostic work and in all
respects function as advisers concerning the implementation of the
programme in general as well as the special efforts which are to be
made in the infected herds aiming at cleaning the guidance and
supervision of the Veterinary Directorate, which has a number of
state veterinarians taking care of the development and of existing
problems in their respective provincial districts.

If a dairy circle is working properly according to the rules agreed
upon when starting, it will get support from governmental funds.
Thus half of the expenses to the veterinary work will be reimbursed
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by the State and all laboratory examinations (blood and milk samples
ete.), which are due to be performed at an authorised laboratory are
free of charge.

When dairy circles have worked in the programme for some time
and a certain progress has been demonstrated, the organisation is
supposed to join the so called finalising plan. To this end a new
agreement between the circle and the veterinary administration is
made according to Which the former undertakes to terminate the
eradication programme in all herds from which milk is received.

Very often a few owners are not Wwilling to cooperate at this
stage, but if 90°/, or more of the cattle owners of the district in ques-
tion vote in favour of total eradication of the disease, the Ministry of
Agriculture is authorised to force through the cleaning of these few
herds.

Real obstacles to the progress of the campaign are, of course,
met with in many of the infected herds. According to the state of
disease the principles of control work may be conducted in different
ways in such herds.

The main principles followed are:

1) Measures of isolation and desinfection; 2) Removal of infected
animals; 3) Vaccination.

If the owners follow the plan recommended by the veterinary
authorities, they will get economic support at the time when the
herd is ready for final elimination of reactors to make it free of
brucellosis.

Experience from many countries has revealed how difficult and
expensive it is during the acute and active stage of infection to era-
dicate the disease in herds of considerable size. For this reason spe-
cial stress is laid upon the education of the owners and managers so
as to make them competent to carry through the hygienic measures.

As generally recognized, the risk of infection with brucellosis is
in a dominating degree concentrated on the last 3-4 days before
calving (abortion) and the first 10 - 14 days thereafter.

Animals should be isolated during the period of calving or abor-
tion to prevent the massive spread of bacteria from the deliveries,
which should be burnt or in other ways carefully destructed.

The importance of rational preventive measures cannot be emph-
asized strongly enough. Apart from the above mentioned period of
isolation infected animals are kept together in the stable at a place
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as close to the sewer as possible, and also during the grazing season
such group isolation is carried through as far as possible.
In this way it is attempted to stabilize the situation in such herds as
soon as possible. In other words the purpose is to reach the so-called
chronic stage where no - orat any rate very few - abortions take place.

Vaccination has- as previously mentioned - proved to be a valu-
able aid in this work. The use of it is, however, incorporated as a
link in the organisational system, and vaccination must only be car-
ried through in the cases where licence is given by the Veterinary
Directorate. Such a licence will not be given for longer periods than
supposed to be necessary to reach the time for total elimination of
the disease - in general one year at a time.

Vaccine is always prepared from strain 19, and vaccination only
takes place in the case of calves aged six to nine months.

Experience must decide when the favourable stage - elimination
of reactors-is reached, but it is very important to gel two or three
blood testings of all animals more than 12 months old before any
decision is taken. The testings must be carried through at intervals
of at least 5-6 months to render it possible to see if spreading still
is going on, which is proved by the appearance of new reactors. Only
If spreading has ceased or decreased considerably, it is expedient to
remove the reactors.

Many detaits should. of course, be considered during the control
work within the individual herds as well as interactions between dif-
ferent herds during the area programme, but at this occasion it will
not be possible to go into details.

As examples of things involving great risk of introduction of the
disease into free herds may be mentioned: purchase of animals from
herds not known to be free of the disease: transportation of animals
along public roads and in public vehicles; placing of animals on pas-
tures accessible to animals from other herds as well. Bulls used for
artificial insemination must be kept in brucellosis - free premises and
be healthy themselves. Such kinds of spreading possibilities are, of
course, more easily regulated and finally avoided in the case of an
area programme than where individual herds are working without
sufficient official support.

1t shoud also be mentioned that when compared to the findings
during the tuberculosis eradication programme, many more new infe-
ctions appeared in clean herds during the development of the brucel-
losis programme. This has, of course, been an obstacle, but in spite
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of all, progress could be demonstrated year after year. Now when the
number of infected herds has gradually diminished, a stronger pres-
sure will be put on the last infected herds in a certain area because
it is realised that an infected herd may easily bea rather active spre-
ading centre, especially in districts with a dense cattle population.

On looking a little into the statistics of infected herds, it has ap-
peared on the basis of the first diagnostic testing of a big group that
about 30°/, contained only one reacting animal; 16 °/, contained only
two reactors, and11°/, contained 3 reactors. The nemaining 43 °/,
were severely infected. These figures should be looked upon as an
expression of the self-limiting nature of the disease, and the impor-
tance of elimination of the reactors from the slightly infected herds
appears to be very evident. [t may, in general, be regarded as a strong
support of the spontaneous tendency to self-cleaning.

When, at the same time, the severe-infected herds are brought
under rationally conducted control and gradually made able to sooner
reach the stage where total elimination of reactors can be carried
through, it is understood that the campaign is proceeding in a man-
ner which may be characterised as an effective support of the natu-
ral self-limiting tendency of the disease in the individual herds. This
support has proved to be strong enough to bring the spontaneously
developed balance in our cattle population between occurrence of new
infections and the tendency to self-limitation into a position in favour
of an increasing number of healthy herds.

The Diagnostic Methods Used. The Blood Serum
Agglutination Test has from the beginning been the method
used to point out infected animals and herds too, of course,

Later the Milk Ring Test has been added as a valuable
supplemental and inexpensive method, which is used on a herd basis
only. The test may be applied in survey investigations inside a cer-
tain area, but it is now also used as a running check test on all
herds submitted to a cooperative programme. To obtain this, all cre-
ameries, which have joined the official programme, are obliged to
have the milk examined from each herd three times a year. Separate
samples are to be taken from each milk can of all the herds when
arriving at the creamery and then sent to an authorized laboratory
for testing.

In this way it is possible to follow the individual herds and inter-
fere if some reactions turn up.

It is the aim to get all herds officially registered as brucellosis-
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free. Even if a herd has passed ever so many negative milk ring
tests, it will not receive the registration certificate until blood tes-
ting of all animals over 12 months of age has demonstrated total
absence of reactors.

Also after registration the milk from such herds is continuously
submitted to the Ring Test. In this way it is rendered possible to
have a rather reliable check on the situation in the different districts.

If a hitherto negative herd starts to show sign of reaction indi-
cating that infection may have been introduced, a thorouph exami-
nation and blood testing is going to take place and measures will be
taken to ensure elimination of the disease from the herd as soon as
possible.

Problems met with in such cases are rather difficult. In general,
the owner sells or totally isolates the cow which aborts first; but it
will often last a number of months before it is evident how many
animals have been infected.

Blood testing of individual animals with oné month’s interval is
a valuable help. If after one month only a single new animal shows
reaction, it must be isolated and even slaughtered, and a new blood
testing must be awaited for.

1f several animals show sign of infection, it is considered advi-
sable to take up the combat for a considerably longer time by means
of hygienic measures, isolation, and vaccination.

As previously mentioned, about 25°/, of the herds of the coun-
try contained reactors at the time when the cooperative work star-
ted (about 1939). Since then this figure has gradually decreased and
the last figure published this year by the Veterinary Directorate
shows that not more than 5°/, of all herds is infected.

Many islands are now totally free and important, large breeding
districts have diminished the percentage to less than 0,5°/,. A further
77¢/, of all dairy circles in the country has developed the programme
to the point where they have been able to pass a regulation accord-
ing to which they enter the finalising plan with a fixed period of
three years until all herds inside the dairy circles in gnestion are
totally free of brucellosis. The resolutions are combined with several
provisions, i. e. reduction in price of milk etc. applying to such
owners who are not making progress as expected.

It should not be denied that the eradication programme in the
beginning was regarded with scepticism from different sides. Howe-
ver, when the results from orientating eradication experiments inside
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selected ereas were puhlished, a remarkable increase in the interest
was noted and gradually as the country-wide programme developed
and important results were demonstrated, the optimism accumulated.

At present some people are tempted to predict that the goal will
be reached in less than b years. However, as it is of little importance
to fix a certain date, I will restrict myself at this occasion to state
that the end of the programme is approaching and it will probably
be reached within some years.
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I. EIZATQTH

Kata tovg »hacoinoVs ovyyoapels al éyrepatonddeian tdv Ldwv dio-
xolvovrar g yvootév: 1) Elg éyxepalonadelag glosmg rurhogogiaxiic
(Gvapia, cvpwognaig. alpogoayia, NMaog xai deouonintic, fiextoomintia,
dudoeoig nai  pardruvveg). 2) Eig gyrepalonadelog piceng pheypoviddovg,
(Mnviyyitig, gyxeparitig, pnviyryosyxepakitng xin.) xai 3) Eig 8yxepalomna-
delag ploewg Expuhionrils dpsthopévas elg altia pnyovizd, oreontine «#al
toEund.

a) Myyaviza aita sivar Exeiva ta  Gmola Emgégovol Tv ocupmisoly
10V Byne@dhov ig m. 1. 6 yodviog Vdoorépahog, td veomhdopata, of TeQw-
roloyixol oymuationol, dg xal al wxeofiaxiis ¥ nagacitixiis pioemg 8Eepyu-
olar, ®. 3. @uuatiaog, axrivopvrntiaolg, rvotxéormolg, ExvoronnlaaLe
%01voVpmolg *Am.

B) Sregntixa aimia elvar td mooxakolvra diataoaydg Sid tig dmov-
olag odoLwddv cvotatindy tol doyaviopod xai meprhapfdvovor Tdg petal-
romeviag #ai tag firamwvoreviag.

*Ano tiis andpemg TV el pwerarlomeviag dpethopévov Byreqaloma-
dedv Wudlov Evdiagégov magovardler 1 EMheupie yahxod.

(*) "Avexowddy xata iy Svvedplaow i ‘Eddnyv. Kwnviarouxiic ‘Evaigeiag
tijc 18.2.53.
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