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Kliniko-epidmiologicheskaya kharaktoristika vspyshki botulizms, svyartannof b _
s upotreblenien v pishchu konservirovannoi kambaly

(Citnical-epidemiological characteristic of an outbreak of botulisn,
connscted vith the use of canned flounder for food)

Thurnzl Mikrobiologii, Eptdemielogii i Immmobiologif 33(7):92-93.
July 1962, 448.) 24

(Ia Russiam)

In December, 1959, ia ths Sovetskaya Geven' three cases of otuliem
were registered, comoncted with the wie of cammed flounder for .ocod.
Fishing for this party of camned food vas conducted ia Juna of this same
year ia the morth~esstern part of ths Okbotsk 8es (near the shores of
Ksmchatks). According to litersry data end reliasble fnformation, the
Yar Zestern fishes imn the Soviet Uniom never sarved as a source of
botulism cases. It (s probable, therefore, that in the “lostiuciion
about the order of sanitary-technical control of cammed food* (193%1) ths
requirement adout compuleory “terw-ostatirovanaie™ (keeping under constant
temperature?) of 5% of cams im each axtoclave sterilization does wot cover
the {ish~camning facteries of the Far East. Kevertheless, cases of
botuliem were repestedly observed im the Khabarovsk Krai. (Bagin p. 9J).
One of them vas dewcribed, im 1539, by Shepiro end Kovatantinova. There
are no indicarions of the {lowmder infecticusnass with f1. Sotulfnum {a v
litevature (Matveev), slthough flounder is & bottomdwelling tipe of fish
aad the possibility of its infecticm (by the pethogen of botulism) is vaery

probable,

From Che Hedical Service of the Pacific Ocean Pleet (Is Meditsinskal
$ luzshdy Tikhoekeamskoge Flata)
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£l. batwlinug are widaly spresd and, prodadbly, exist also {a the rogioa
cf tha aasterm shore of the Boviet Unioca. This is {mdiractly confirmed by
data ea the presence of cases of botulism in Alaska and Cunada, csused by
utilizing for feod different kinds of fish from the Pacific Ocoan (latveev).
Therefore it is very importaut te estabiizsh the nature of the outbreak
axamined by ws sand determins the type of pathogen of botulism that (s met
in the givea lecality. Below we cite brief passages froa the officisl |
veport of the epidemielogical exemination, hietory eof discsses and pro.eed-
iags 0f legal-medical sutopsy, as well as preseat ths results of detailad
bacteriological investigation, heviag im view, that botulism /o mew vith
fatal outcome 1is mot very rerely f{a USSR, amd in the roglon, vhare this
outdreak was investigated,. it ves mever des.rided vnder such circumstances
(weing camed flewader fox foed).

Tamily G, wvhere tha sares wera registavred, counstisted of 7 persons -
two adulte and 3 children. Om Decamder 21, 1959, 4 cans of {{eh were opcned
for supper} thay wvere bought from a privata person st the market. In the
rvation of the family, for the last 10 days prsceding the pofsoning, thers
vere no products waich could have been Lnfected with Cl. botulinim. During
supper fiounder was siten from twe cens, as well as bumpbacked salmon sud
Eleainye peavags. Tve clder children ate cmly mavaga {n tomato sauce, ths
parents - the humpbacked salmor aad flounder from one canj floundar in
tomato sauce from the Jsecund can was eateam by the three youngor children.
The cited canned food was conswumed {n {ts eniirety., Kext day two younger
boys fell 111, wvhile im 3 days ~ tho giri, who ate with them from the same

can., HNobody else frem he femily ste fleumder {rom this cem and they bad
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no omtw of disease. Omea should mention that the sick girl ate omly

one = tvo spoons of the suspacted cammed food. The empty cans from this
food were found {n the yard of the victims. One of them, vhich fudging from
the label cnanta wed flounder, had clear symptoms of bulging. A specialist
found in 4t & diufect in the can seaming. Consequently, from the epidcwiolo-
gical poi~t of view, the cause of dissase was canned flounder.

The incubation period of discase in boys was equal to 15-16 bours,
vhile in the girl three I4-hour days. The first symptome 1o boys appeared
on the naxt day: gonsral weikness et in, headache, vertigo, stomach-acha,
nauses and copious vomiting. | Teapervature vas normal. The puwpils were
dilated, reduction of vision was noted and disorder in the oculomotor
susculature (divergeat strabismus). The patients complained shout the
difficulty ia swallowing and shortags of air. The disease progresscd very
rapidly in the first boy (Sergius, 7 years old) snd he died with the symptoms
of bulbar disorders before he was teken to the hospital, His brother
(Valeril, 5 yeurs old) wae brought to the hospictal im & very sericus
condition wvith & diagnceis of muscle paralysis of the esophagus., He
rencined conscious. At times he could mot talk and it was hazd to estad-
1ish a contact vith che patient. Pharyngismuses were observed in swvallowing
and speech. Temparature vas 37.1°, Cyanceis of mucosa, of the skin of the
face and sxtremities, Slow, supsriicial respirstion, 42 p-- minute.
Rhythmical pulse, 120 beats per minute, arterizl pressure 80/50 ms "rt. st.”
(morcury column), Heart tones were deadened. Coated tongue at the zoot.
The stemach vas distended, painful over the pubis end in the ares of the
sigmoid, Liver and spleea wers sot diagncvaed. The pupils were dlm‘.‘,‘
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! reaction to the light wae almost absent, there vas a left stralissus,
Botulism was disgnosed. Castric lavage wvas dons for the patient, 8 purgative

aduinisteseld, alse cardiac drugs, oxygen. The state of the patient dsterio-
rated rapidly aad sharply, end iz 2 heurs he ¢ied vith symptoms of respira-

tisa paralysis,

All the members of the family were hospitalized and thay wers adnminis-
tered the madicinal matidotulia serum, typs A, brought in fxom Khabdarovsk
since by this time the reswlts of ths meutralizatiecn resctiom of the toxin,
Ls0lated from the organs of the dead, wars alresdy knovn. In the girl
(Valentine, 8 yesrs old) the course of the discase wes mild, Tha pulse vas
00-90 beats & minute. The stomach wae distended, painful {n the lower part;
some stool rvetentisan was moted. Botulia tokin was found i{n the intestine
lavage water of the patient om the 2nd day after hospitalization. Im all,
during the course ¢f trestment, the pacfieat received 200,000 antitoxic
uvaits of tha antibotulia serwm, type A. Biomycin snd other smtibiotics

i vere sdministered te her, alse glucose end f{sotomic solution subcutaneously
and iatarnally, Cestric and i{ntestinel lavage was conducted,

In the pathologico~snatomical sutopsy eof cerpsss of the dead doye
polyemia ead cartaia symptoms ¢f Draim enema vere found. 1m the hiastological
axamination vere revealed the splasa polyemis, in the liver a cloudy swellicg
of liver cslls with am wnclear discomplexificetion of "dalok" (beams, girders?),
ia the lumgs, ea the dackground of acute crmphysens, sn accumulation of trac-
audate {n alvesluses, in the heart focal mon-uniformity in the stalning of
muscle fibers. The glis cells were mot chmged in tde drain, occurrence
of dystropay (oblitersted limizs of cells, karyolysis and karyokinssis,

vacuolisation wp to mecrssis) in gmgliemic ¢ells. ’
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Blood, drain and the spical cord, stomach, large and scall {ntestines
vith their conteats vere tacen from the corpses of dead boys, in 6-12 hours
after death, (Begim p. 94) also liver, spleen, kidncys, urca, meseateric
lyopd nodos, as well as the vomitory maeses, collocted {n the yard of the
housse., The lavage waters from atomach and imlestings vers taken from all !
the menbers of the family., First of all the suspensions from crgans of
the dead vere examined {a the resctica of neutralizetion om vhite mice
with antibotulin sera of types A and B.

Ths suspensivas were preparsd by sesns of grimding the organs in a
mortar vith sterile quartsz seud {n a physiological solution {n & proportiom
of 1110, After centrifuging, at 3,000 rotations, during the course of 15
micutes, ths supemsatant liquid ia the wolume of 0.5 ml vas acministered,
intraperiotoueally, to & groups of vhite mice (4 im each), veigniang 10-12 g,
viile the sediment vas wiilised for bacteriological ressarch.

Eice of the first group received the native materisl, the second -
the material that sas pralimiserily heated a: 100° during the course of
30 miogutes; to mice of the third and fourth groups, tha tested suspension
sfter & preliminary 20 minute coatsct, at 13°, with the antibotulin sera
of typas A oer B, Sera of the Khar'kov Instituze of Vaccimas &rd Sera,
purified dy tha "Diaferw- 3" mathod wers utilized as the aatidotulin serum.
In tha type A serwm 50,000 "AX" (entitomic units) were coutained in 4.2 wml,
io the type serum - im 10 ml, Ve added 500 AR of the serum of sach type to

the 0.3 sd of the ergen suspensiom im the «periment.
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As a tesult, animals died which were infected with non-hested matcrial
and material wvith serum of type B. Mice, that roceived tha hsated organ
suspens{on and the suspension, aixed with the serum of the A type, remainad
alive with the exception 2f 2 mice, that wvere {nfected with the suspension
of the brain of the corpse of Valerii Ch. The first symptons of disease (n
mice set {n 2-30 hours after infectiom (tadle 1).

First e f{ucresased irxritadility vas noted (the animasls rasctad sharply
to the sound), dishevelling ¢f hair, thea torpidity appeared, uncsrtainty
and unatesdiness of the gait. Pareses of extremitiacs vers noticed, A very
characteristic eywptow wvas the appasrsace ¢f the phenomanca of the '‘wasp
vaist™, wvhich attested t¢ the parslysis of the disphragpm; vhereupon the
respirstion of sunimals decame moOre frequent and supsrficial} expressed
crepitation vas obssrved, The doath of enimals set in, hastically, in 2-6
houxs after the sppearamca of the first saymptoms of the disease,

Cuinea pigs, vhich wvere infectad fotraper.toneally with 2 ml of the
aixture of suspemsicn of organz of the dead, became esick in I6 hours,

The disssse was characterised by adynmmis, sharp weakening of the musculaturs
(doughlike muscles) and speswms. Desth of saimsls occurred i{n 12-18 hours.
Fraquent urinstions and dafecaticms were observed, Pathologico-histological

cheangos, reveslad fo the orgams ©f the dead snimale vere similar to changes
i{a tLe orgens of the dead men,
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Tasle }
Resylte of peqtralisation of toxin by antibotul(n ccra on 1hifte wice

Disease ad loss 0of enioals {n intraperie
toneal infection vith c¢ifferont suspen-
Rions
Material mixed with mixed with |
| Kative | type B scT- type A ser- | heated
va (500 aR) m(SOOAl):

v -

1

Smll intestines of Sergius I 77 S 6/9 v o=
g of Valerit | 10/14 22/24 — o

Lymph nodes of Sergius 12/24 16/26 ——e— —
b " of Valerid | 6/8 10/12 ———w e
Liver of Sergius . 30/36 13/24 oo —
"  of Valeri{ | 17/20 16/29 oo cew
Blood of Sergius 4/17 35 | o o
*  of Valeri{i | 14720 | 13/16 ,—e—o e
Brain of Sergius | 12/14 | 18/28 | ee~s .
" of Valerit 3/6 , 11/26 /50 l wew
s;ml cord of Sergius 12/16 11/14 ~—ee —
" 5f Valertid 6/9 | 12/14 = .
Vomitory masses of the dead wyT 4/6 | 10/11 — oae

a ordat to fimad ocut the seunsitivity of auimals to tho toxin depending
on the method of i{te futroductiow, a titration was conducted of the supar-
natant liquid of the drain suspension of tha dead chi{ld by way of subcutasoous,
intrapacitoneal end f{untravencus sdministration of the material to vhits mice
in & dilution from 10°} to 16°®. The material vas fntroduced in the voluse
(Begin p. 93) of 0.3 ml., The titer of the toxin, contaipsd {n tho brain
tissuve, proved te be the highest {u {mntravemous introduction = 4.3, in
intreperitoneal it wvas equsl to 2.8, and {n svicetaneous - 2 LDg5y. Incuba-
tion vas sharply reduced (up to oms hour) io the intrevenous &cministration
of the maturial, 4sppsarently the {ntrsvenmous mstbod of adninistration of

the testad matorial {s the best fer a rapild diagnosis cf botulism.
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Analysis of cthe obdtained data (table 2) attests that the graatast
aaount of toxin was contained {n the nervous zissus, in lymrph nodes, small

intestines, liver, blood and vomitory masses of tha doad. lio toxin vas

discovered fn the rest of tissues end liquid of tha corpasco. The length
of the incubation period amd of the disease of mice 8li0o to a certaln dogrea

charactarized the contents ¢f toxiun i{m tissuss., Thus, in tho infuction 1f

aice with the material from the orgens of the corpse of Scrgiua (h., who
diad first, the shortest time of incudatiom vas observed in the aduinietra-
tion o mice ¢f blood end suspensiom of the small inteostinca. Into this
axparisant wers {atroducsd ales the antibotulin secs of types C and I,
vhich did not produce any preveniive ectica. In the casae of a later daath
(Valerii Ch.) the toxim acted the most rapidly in the adainistratlion of
suapensions ¢ brain emd lymph nodec. The amount of toxin, vhich vas in
vha brain tisssss was ce great that a dose of 300 AZ of typs A sorum could
not fully beutralize it, although it drew back consideradly the time of
1alling 111 and of death 2f animals, An additionsl eperimont vith the
.atarial from the drain ilssus ead & large amount of serum (1,000 AR)
confirmed the result of the reactiom of neutralizatiocn.

In the lavage vuters frem Che intastinmss of the girl, eick with
botulism, takem ¢a the 2od deay after the appesarance of the first eyxptoms
of the disease, & largs amomt of the toxin was revealed alsn. It fe
hardly possible that svch a dose of the toxin could have eantasrcd with tha

food takan, The toxinm vas not found in alailier tests from othor wmexmbars

of the fmily and in tae ceatents of large intestines of the doad, It ie

lelt to suppose that reproduction of the pathogen ook place {u the intos-

14

tines of the sick girl, wvhich produced & laxge emoomt of toxim. This
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1
coincides with the toxico-infection theory of pathogenesis of botulisa. i
It 4s possible, thays simiiar cases comprise & group 0f botuliswm patients -
in vhich one odbeerves & prolonged imcudbatiomn peried.

:&b!e 3 i

Results of titretion of botulin toxin on vhite mice (0.5 ml of ’
101 euspansion of organs and other materials in intrzvenous

a’aintetgation |
!
Matezials Tozin titer
(in lDg,)

Breia of Valerii 3.29
Voultory masses of tha dead 3
Lavage waters from ths {ntestimes of ths sich girl 2.6
Lymph nodas of Valerit 2,5
Scall {ntastines of Sergius vith their coutents 1.71
Blood of Sergius 1.71
Liver of Valeri{ 1.25

r v

Timas of preservation eof the texim in the orgau suspensions wero also
studiad, It was estadlished that by keeping it in ths rafrigerator (4°)
the toxin 41id mot lose its activity during the course of 6 montlLs. The
toxin titer was reduced sharply during ths course of a 10~day stsy i{n the
diffused suniight st 8°; at room tamperaturs (ip deckmars) the toxin
strength vas reduced by tvo times in li montha, |

It wvas net succesdsd {solating the pathogon from the tasted material,

Ve suppose that the results of favestigation of this smell outbreak
of dotuliem are {nstructive and should attract the atientiom of workers of

the Antiepidmmic Service,




10 Traoas, V-1793 .

Conclusions

e

1. In Decambar, 1959, an outbreoak of botullsm, comncctced with the
use for f{ood of the local camned f{lounder, vas observed for tho first tire

oo the esstern showof USSR (Soviet Gavan' city).

I

2, In the organs of twvo desd and {n the lavaga vater froa the {ntes-

tinas of whe sick girl, botulin toxin of type A vas detectod,

Y. lo order to discover the botulim toxin, the examination of bralo ]
tiscuaes, of vouitory masses sud the lavage wataers of {nfcatines (in intre~

venous administration) i{n ths experiments of neutralizstion ou vhite wmice

is the most effective.
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