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B-ivwan,   y,  N., TagoOinskll» V.  R.   and Flllpp^Tvlcb,  YU.  V. 

Kllnllco-eplUmlologlcheskay« khar&kCcrlatlka vapyahkl kotullca»» «vyaittmol 
a  upoCr«bl*ai«a v piahchu kon«*r\rlrov«nnol  kMkbaly 

(CIinical-epid««lologic«l charactorlstic ot an oucbreak d' botullca« 
coaacctcd vltk th« ut« of cenasd  flounder for food) 

rbumal Kikrobiolofil» Ipldo^olotil i 
Joly 1962.       4a.3 £4 

(la   iVMalMl) 

loloftll  33(7)t92-53. 

la DocMboir,  1959,  1« tlv« Sovacnkaja Cevca'  throo casos of  »tull«« 

woro rogiotorod, c4MKMCCod wlüi UM M« of coanod flouodor for «.ood. 

Flahlnt for chli party of caaaod food «aa condactod la Juaa of thla saaa 

yaar ia tha aortk-aastara part of tka Okbouk Saa (aaar Uta shot«« of 

KJacbacka).    Aecordiag to Uccrmry data and rallabla loforajttlon, cha 

far Eaatara flahaa la tha ftovlat Ualoa aarar aarvad aa a aoaxca of 

botulirai caaaa.    It ia probabla,  Kharafora, that la tka "loatruclioo 

about tha order of •«nltarytachnlcal control of caaoad food"  (1951)  tb« 

rtt(,ulr«akffat «bout coapalaory ',tar■t'oatatlroTaaala',  (kaapltng vmdar corutaoc 

tta^aratarar) of SX of1 caaa ia aach aatoalava atarllliatlcm doa« aot covar 

tba fiab-caaaiat factarlaa af tha Far Kast.    Ravarthalaaa,  caaaa of 

botulia« v«r* rapaaiadly abcarvod ia tha Kkabarovak Krai.     (Sagia p.  93). 

Ona of than vaa d««crlbadv la 1939, hy Shapiro and Kobatantlnora.    Tbora 

ara no iadlcatloet of tha floandar lofactlouaaaaa with £!•   L^tultniim la 

lltacatur« (Matva«v)t although floundar it a hotuwdvalllDg f/pa of flah 

aad tha poaalbllity af It«  lafactio« (by tha pathogaa of botullaa) la vary 

probabla. 

TFOB tha Madlcal Sarvica af tha Pacific Ocaaa Plaat (!s Madlulnakal 
tlvuhby TLhhaakaaaahoga FUta) 
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gl. JattMJLigM mrm ^^«ly »pr««d «ad, probably, «xiit *I«o ia tho ragioa 

of Ua M«c«ni «liorc •! UM Soviet Uaioo.    Tbl« is indlroctly ium£lm«<l by 

doto oa tko prmmtakf of cat«« of botyliva In Alaska «ad Cmad«,  caused by 

otllislBf for food diff«r«ot kioda o' ti»k fro» th« Pacific Ocoaa O^CVMV) . 

Tb«r«for« lt 1« Y«ry iopertout to «stobilch tb« natur« of tb« outbraak 

«xMklaod by «« aod dotaraüM UM typo of paebotsn of botulira ch«c 1» eat 

in tba tir*m locality.    Mlow «• dt« kriaf p*»nt*»  Itoa tb« official 

roport Of tb« «yidaniologteal «xaolnatloa, bittory of dl*««»«» «nd proved* 

iofa of lagal aadicai aucop«y( as w«ll aa pr*«tat tb« r«««lt« of d«callad 

bactarioloflcal iavastiftatioa« bariag 1« vim, that botulica in nn vith 

fatal ovtcoM 1« «st vary raraly la DSSE« aad ia tba rogioo, vh«r« tbif 

ootbraak «aa iavactlgatad,. it vaa oavar d«aurik«d vudar aueb circvaatancM 

(«•int caoaod flowador for food). 

Faaily Gv %bar« tb« «aa«« «ara ra^ittorod, cooaittad of 7 person» - 

two «dalta aad i cbildrw.    Oo I>o««Bb«r 21» l«5f, 4 cans of fish v«r« opeafid 

for snppori  tboy «er« bought fro« a private parson at tb« marks t.    In ths 

ration of tba fnnily,  for tba laat 10 day« prccadiog the poisoalng» th«r« 

vera no products «bleb could bar« boon infactsd «itb CI> botuHn^*«.    During 

tappar flounder «as oatoa fron Coo cans, aa «ell aa buspbackad salooa sod 

glfaiwttt isatj«    "*** eldey ebildrce ate only navaga in tooMto mmucm, ths 

paranta • tba boapbacbad salaon and flouodsr froa ona can)   flounder lo 

toMto aaaca froa tb« ««cand can «aa aatsn by tba tbraa youngsr childroo. 

The deed eaonnd food «as commasd Is its aatlrcty.    Raxt day tvo younger 

boys fall 111, «bila in i day« * tb* gir), «bo ate «itb than frooi tb« $aa* 

can.    iobady «Is« fran rba fnnily ate flawadst fraa tbia can and tbay bad 
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no ·~to:llla of cSile&ae. 0.. should ~tt= tb&t tU aick &l&-1 ate Oll17 

0 1'10 • p:o ~ of tl&e auapectecS camed foo4. 't'be 1119t7 c«U f'l"'OI tht. 

£~ vue foud f.a the yucl of the Yl.ctS.. OQa of th0111• 10bf.c!l JudilD& fro. 

tllo la!Ml CMata · ~ OMil.ter. 1aa4 clea&- IJIIIPtGIU of '"'taint• A spoclaUat 

fOUIIId 1a lt a 6-a!e~t l.a tiM c• a.-lq. C.eeq,aatly. fra tba ep14c-.lolo-

&lul pof~ of wiev, tile UUM of .u.. .... vu ~eel flOUD4•r• 

'1'1la &.aa~Nt!• ped.o4 of .u ..... ta ..,_ w&l ec}Ual co 15-16 ~. 

wile , ....... pel dlne 24-... 4qa. tlae flnt .,..~ to..,. apparacl 

o. daa .. c MJI a-ual ........ t ta. Hacla~•. verti&O. atouch•adaa. 

•au••• _. • .,..._ w.!Uq. .,.., ....... WM ~1. 1'lae tupllt Wll"a 

clUau.t. nct.ctioa of •111• wu DOt .. -.& cliMri.u lD t!ae oc.lc.Dto~ 

DW~culatue (41....-& atl'alaU..). 1M paUeu QG~~plUA.S ~t dae 

41ff1c:dt7 le ••1~ _. ...._Up of atw. -Daa ~ .... proanaaccl ··~ 

rapldlJ l.a ella fin' lteJ (Sup•, 7 ,._.. old) -" laa 41•4 ~til the 1,-p&alll 
# 

or bulMI' 4.1Nr4en kfon t.a wu c.-.. ce C:U lloaptuJ.. 1111 bl'Otlae&-

cocdl tloa Yldl • tiapHla of .... te pRal71U ctf tlla aeophape. Ita 

r e4 coaacto.. At U.U M CftU •t talk _. lt ~ t.u4 to ••t8-
U.a1l a CODta~t viet. 08 patS. c. ~·· wn oblenM 1a .,,allowiD& . 
• 4 .,.... 'f l"abln ... ,., .t•. c, ... ta ., aaco~a. of d ie nla of .. 

fac• •• •tnattl••• llMr• eupwflc.lal nepl~atiOA, 42 ~' IIS..=te. 

Rh~ul "1M• 120 Ma • f*l' --t•• •tarlal praiUN 10/JO - "rt. at." 

(D4~cor., col..). a..t tel\.. n 4a""-t4. CoatM toQSue at CJaa &'Oot. 

atpot.. Ll.- ..a .,1 .. wn ..c .u...,... ttae pup111 wen 1.11ated•1 · . . ~ 

.. .. . ' 
. . 
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r—ctim tm th* light VM almott «i««at, ther» v« « left «Crablnns. 

Botuliaa VM 4ta8WMa4.   Caitrle i«v«s« «M don« Itv thm j»«tl«nt» • purgatlv« 

•dblnist^nu;»  «Uo ccrdl«e dxvgs, oxj%mxu    Th« »cate of th« patl«Qt daterlo- 
ratod rapidly aad «korply, and la 2 te«nro ka dl*d with oTopCoRs of «aptr»- 

tloai paralyala. 

All th« —ham af tha faHily vora hoapitallxad aod thay vx» adalols- 

tarad tha Wkdlalaal aatlkot«lla ••nm, tyf k, hroaght in fro« Kh»l^*ro>r»k 

ciaca hj thi» tiaa th« raaalt» af tha Boatralliatiao raoctioo of tb« taaOa, 

toolatad frooi tha «naaa of tha dead« «ara alraody kaooa.    la tha girl 

(Valoatlaa, • yaan aid) tha conraa af tba diaaMa va« «did.    Th« pul«« vu 

00-90 haat« a aiaata«   Tha at—adl «aa dUtaedad, pyilafal ia tha lowar p«rt{ 

BOOM atoel rataatloa «aa aatad*   ■atalla todia «aa fotnd ia tha latosilo« 

lavag« vatar of th* patiaat «a tha 2ad day «fear hotpiealiaatitMu    In all, 

duriag tha cawroa af traataoat, tha pa&iaat femlvd 200,000 aatltoxic 

«aita af tha aacibotolia oartaH tjpa A.    Blsaycla aad othar «otlbiocic« 

vora addlalatarad ta har» al*a glacoaa aad itotoaie oolutloa «ubcut«n«ou«ly 

aad iataxaally.   Coatrie and iatantiaal layag« v«o ccaductod. 

Ia tha pathologica»oaatoalcal autopoy af corpa«« of th« daad boy« 

polyoala aad cartaia ayaptaaa «f hrala mm»» vora found,    Za tho blstologlc«! 

«xaoloatioa varo ravaalad tha eplaaa polftaic« in tha liver • cloudy svallicg 

of livar ealla vith aa «acloar disconploalflcacioa af 'tValok"  (b««u, glrdersT), 

ia tha longa« aa tha hackgrogad af «cut« fa^h]r««aa« an acmaulacioo of trozv 

oudat« in alvaaluoa«, in tho haart focal aoo^aniforaicj in the otaiiiing of 

■aod« fibor«.    Tba glia coll« vora not duagod in tba bralo, occorraac« 

of dyotrophy (ohlitaratcd lladu af call«, karyolyoio aad karyobinMU, 

vacaallaatia« «y ta aacraaia) ia gaagliaai« «all«. 
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Blood, brain «n<l  th* rpintkl  cord,  •tc«u»cb,   lar^a «nd scull  Ictcntio*« 

vith tlieir coaCcoCs v«r»  t*k«a fro« tb« corpca« of dead boys,   in 6-12 hour« 

«ft«r death,  <3«gi» p.  94)  also llv*r,  »pU«n, kidneys, urea» aeseateric 

lyqpfa aodoa, a« «all 4M tba vomitory BUM9«at  collactad In tba yard of tba 

houaa.    Tha lavaga watara fro« atonarb and Incaatioaa vara taken fro« all 

Cba Mobara of tba family.    Tlrai of all tba auapanaiooa fro« otgsa* of 

cba daad vara «xaalnad La tba raactloa of naut rail sat loo oa vblta nlca 

vltb andboeulln far« of typaa A acd B. 

Tba soapaoaiuaa vara praparod by icaaoa of ^rindlns tba organa in • 

mortar vltb atarlla (p»arta aeod in a physiological solotloo in a proportion 

of lilO.    Aftar cantrlfuftlo«, at 3*000 rotations,  durlos tba coorsa of 15 

Blmita«, tba auparaatant liquid In tba VOIHSM of 0.3 »1 vaa adalnlatarad, 

intraparlotoooally, to A graopa of vfalta «lea (4 in aach), vaighlng 10-12 g, 

vhlla tba aadlaaat vaa «tillsad fotr bactaxlological rasaarcb. 

Klca of tba firat group racalvod tba natlva aatarlal, tba sacood - 

tba aatarlal that «aa praliniatrlly baatad a^ 100* during tba couraa of 

30 nlnut««}  to sdea of tha third and fovrtb groups,  tba taated auvpanslon 

aftar a praliaiaary 20 «inuta contact, at lt*s vltb tha antlbotullo sara 

of typas A or i.    Sara of tba Kkar'kov laatltuta of Vacclnas acd Sara, 

purlfiad by tha "Diafan*-J' aathod vara utiliaad aa tba aotlbotulln aanaL. 

In tha typa A acraa SO,OCX) "AT*  (antitoxic uaita) vara contain««! in 4.2 «1, 

la tha typa sen« • in 10 ml.   Va addad 500 AS of tha aans of aach typa to 

tha 0.5 »1 of tha organ roapanala« in tba avparisaat. 



t Tran».  V'l/95 

A« A r«»alt, aalttals  dltd vblch v«rc lnf*cC«d vith non-heated cuiccrial 

«nd BACtrUl vltb tcrva of  typ« 1.    Mxte,   chat ro-eivi-.i tha heated orc*n 

• u3p«a«lon cod Ch« »ixMpmnäion, Alx«d «ith th« ««noa of  tha A typ«,  rccainad 

*liv« vltk th« «xcaptloa of 2 «Ic«,  thai v«r« inf«ct«'J with th« sutfpc&alon 

of Clu braia of tb« corps« of V«l«rll Ch.    Th« first ty^ptOM of dia«»«« in 

mi':« »«c la 2-30 hour« afc«r lufe-tlim (tsbl« I). 

TitBt aa laor««««d Irritability wa* aot«d (th« aali&iU r«£cc«d »hArply 

to Cb« »emad), dl«b«v«lllAg of hair, tb«o torpidity app«Ar«d, uncertainty 

and vnstaadlaasa of th« (alt.    rarMM of «xtrtalcloj v«r« aotlced.    A very 

cbaractarltei« »ywptam va« th« «ppaaraac« «f tb« ftmaoamioa of tb« "v*«p 

valcf*, «bich att««t«d to th« paralyai« of th« dlaphr«£«it vbar«upoo th« 

rupiratioo of «aiMtlii b«c«M nor« fr«^it«at «ad «upfcrflclali «xpr««t«d 

rxapitatlM va« oba«rv«d.    Tho 4a«th of «oiaali ««t in, baalcally, is 2-6 

hour« aftar th« «ppoaroaea of th« first ajnsptOBt of tit« dls«ai«. 

Culaaa pig*» which ««r« infactad latrapar&toooall.y vith 2 al of th« 

ttixtur« of tuspaasloo of orgima of th« d««d( b«c«M tlcU In >6 hours. 

Th« dls«««« VH charactarlsod by adytMBl«, sharp voaksoing of th« stuculatur« 

(doushllha ausclas) «ad «ys«—.    D««th of «niaal« occurrad in 12-18 bours. 

rr«qtt«ot arlaatioo« «ad d«f«c»tlo^s w«r« ob««rv«d.    Pathold&tco-bistolo^ical 

chattgaa« ^•v««X«d io th« org««« «I ch« d«ad aoisMl« var« almilcr to chang*« 

la tha orf«aa of tho 4oad 
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Poaulf ot »oqtr»lH«tlon of toxin by «nUbocuUn ecru on vhltg wir» 

DiM—»* and lost of enixsnlo  In lntrap«rl» 
ton«al infection vlü» tfiffarant 9u»ptn- 

lUtcri«! 1 «Ixcd with      Biixcd vlth 
IC«clv«    j typ« B acr-    typ a A s«r-> j hcat«d 

1 « (500 AS)    on (500 AX)  ' 

Soall lnto»tla«j of Sargio« 
©f V*l«rll 

Lyoph nod«« of 5«rglu« 
rt     cf V«l«rli 

Livt ot Scrglua 
"      of VaUrll 

Blood of Zerglu» 
"     of VaUrii 

Brain of Sarjlua 
"     of VaUrli 

Splnnl cord of SorgliM 
*      of Val.rll 

Vamltory »Mi«« of tha daad boyi 

2/4 6/9 
10/14 22/24 
12/2A 16/26 
6/8 10/12 
30/36 13/24 
17/20 16/29 
4/7 3/5 
14/20 13/16 
12/14 18/28 
3/6 U/26 
12/16 11/14 
6/9 12/14 
4/6 10/11 

40/50 

I» ordar to find out tho »«aaUlvlty of «ninnU to tha toxlo depandtog 

on tha aatbod of it« introdttttloe, a titratloo vaa conductnd of £h« aupar' 

natant liquid of tha brain auapa&alon of tha daad child by vay of aubcutaooous, 

latraparitooaal and intravaoou« adninlatration of tha •atorlal to vbiu nU« 

in a dilution froa 10"* to 10'*.    Tha aatarial va« introducod In tha volsaae 

(Zcziu p. 95) of 0.3 ml.    Tha titar of the tonin, coutaload In tha brain 

tloiuo, pnrrad t» ba tha bighatt la latravanoua tntroJuctlcm • 4.3.  in 

intraparitooaal It waa a<{wal to 2.6, and to avtcntonaoua - 2 LD^Q,     Incuba- 

tion vaa aharply raducad (up to ona hour)  in tha intravcaoua ac^ainiatration 

of tha nat«.rial.    Apparent Ij tha intravattoua aachod of adninia trat ion of 

tha tasted ■atorial la tha beat for a rapid dlagnoaia cf botullaa. 
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AoAlysl« of ch« ofctalntd data (table 2)  at to it*  that the praacaat 

«oüunt of toxin va« contalaed in tb« o«rvou«  tlaeua,  in lyirph noJoa,  snail 

Intaitioea,   Uvar,  bloo4 and vooltory maataa of tit« doad.    Vo toxio vaa 

discovarad In cha r«at of tlttucs and liquid of tha corpses.    Tbo langCb 

of Cba incubation poclod and of tb« dlsaaaa of nie« also Co a certain üogre« 

UtaracCarixad tb« caot«Bt« of toxin in tlisua*.    Thua,  in Cho intjetion if 

ale« witb tb« natarlal fro« tb« orgooa of tb« corps« of £. rylu» Ch., who 

di«d first,  tb« abort«*t tim» of incubation vaa obssrved in tba actainlatra* 

tioo to nie« of blood «o4 S7j87«oalott of tb« manll i&testlnoa.    Into thia 

«xparivant w«r« introduced «la« tb« «ntlbotulln sera of typca C «ad E, 

vhlch did not prodnc« «nj ^rerentiv« Action.    In tb« ess« of A later dantb 

(Vmlerii Cb.) tb« toxin acted tb« noet r^idly in tb« adaiaiatraUon of 

suapecaion« of brain «nd lyepb nodoc,    Tb« anouot of toxin, vtxicb vaa in 

»1M brain tiasaaa «a» r« groat tbat a dose of 500 AS of typ« A sarun could 

not fully ncutsaXU« it, «Itbougb it dr«w back considerably tb« tin« of 

fAlllag ill «nd of doatb of «ninala.    Aa additional eecperisMct vltb tb« 

iAterlal fron tb« brain tie««« «nd a large anount of aerua (1,000 AS) 

coofitnod cb« result of tb« reaction of neutraliaatioo. 

In tb« l«vag« rut«ir«  fren Cb« intaatia*« of tb« girl, tick vltb 

botullan, takaa 9« Clha 2nd day after tba appanranc« of cb« firat sysptooa 

of tb« dlseaa«, a Large aaount of tb« toxin wa« revealed als?.    It ie 

bardly poesibl« tbat «vxb a do«« of the toxin could have asterod vltb tbo 

food takaa,    Tb« COKIB va« not found in stnilar Costa fron othor oeobers 

of Cb« faRily and in tb« c«at«nta of large intastinaa of tb« do«d.    It is 

lelt to suppope that reproduction of tbe pathogen took place in th« irt^s- 

tinea of Cb« «leb girl« «bleb prodocad a larga —iunt of toain.    This 
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coincide* with the toxl a»-In faction theory of psthoga»»«!» of bocallca. 

It i» pOMikl«,  thai ttimlinx coo«« oovprl«« « group of botullra pttianti 

in vhich ooo ob««nf«« « proloojtol i»c«b«tloo porlod. 

Rteulti of tltretioa of botulla toodo on v-hlto ale« (0.5 «tl of 
1C1 cuspoaalon of organ« «ad ochor natari«!* In latrsveoou« 
«AalnHtr«tloo  i  

KatwrlAi« Toxli» «lur 
(lo LD^) 

3.29 
3 
2.6 
2.} 
1.71 
1.71 
1,25 

araia of Valerli 
Vooltory Baaias of th« d««dl 
Lavas« vatars froa th« Intaatl««« of th« «Ich girl 
Lymph nodo« of V«Iarlt 
Saall intaatlno« of forgia« vlth thalr ccctaota 
Blood of Sor^lo« 
Uvar of Valerli 

Tlwui of pr«««rv«tloa of th« toxin in th« organ «uap«a*ion« ttte «Uo 

• todlad.    It v«« estahllahad that hy keeping it In th« rofriscrator (A*) 

tha toxin did not los« it« activity during th« covn« of 6 aaonth«.    Th« 

toxin tltar va« raduc«d aharply durlog th« coor«« of « lO-doy stay In th« 

dlffuaad «uaiight «t i'^ at rooai t«ap«r>t«r« (la derkna««)  th« toxin 

• tr«o£th v«« r*dacad by t**o tia«a la 1^ aooth«. 

It va« not aoccaadad Uolatlag th« pathogon froa th« to*t»d aatarlal. 

V« «uppo«« that th« raoalt« of lavoatlgotlea of thl« »««11 outbraak 

of botallaa ara tnati-uctlv« «ad «hould attract th« «ttantlOB of vorher« of 

th« Aatlopldtalc fianrica« 
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Coocluilotia 

tk     In D«c«ab«r,   1059,   «a outbreak of botullca,  conDoctcd with th« 

u»a for food of tha local cAco«d floundar» va« obsarvcd for UM first tic« 

em the «Mtern ahoMof CoSR  (Soviet Cavaa1  city). 

2«     la th« organ* of tvo d«Ad «ad la ch« i«v«£a v«t«r froo the ln:«a- 

tlnfca of  Si»« tick fclrl,  botuUn  toala of typ* A VJU  detectod. 

?,     la order to discover the botulia toxiat the ex«aiaatlon of braio 

tieaoes, of voaitory auses «ad the levag« v«t«re of iatoatloa« (la intr«- 

venou«  «dtalaUtrÄtion)  la th« «xp«ri««nts of n«utr«ll8«tlon on «hit« ulce 

1« th« aoet «if«ctlv«. 
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