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(Translated by: Bdward Lachowicz, Maryland, Medical-Legal Foun-
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Clinical manifestations of botulism are primarily disclosed
by neuroparalytic symptoms (A.M.KORITSEII, 1937). Severe forms
of the disease are distinguished by a eharp increase in dbulbar
occurrences, which may lead to a fatal end as a result of the
resplratory center parmlysis,

jat.ologounstomiats point cut disparitiee that develop in
putiects with aevere functional disordexs, but with relatively
insignificant changee in pertinent sections of the centrsl nervous
system (A.P. AVTSIF et al., 1957). This may indicate to a certain
extent that basic functional dilacrders in botulism are dus to
changes in most any vitally lmportant biochemical processes. A,
GUYTOR and X, McDONALD {1947) regard the botulire loxin a8 a
"destructive enzyme", KE.I. WATVEEV (1958) tracee it to antime-
tabolites.

Curariform action has been attributed to botulire toxin for
a long time. However, evidence was discovered recently that the

toxin possesses po such effects (A.S., BURGEN, F.DICKENS and ZAT-
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MAN, 1949).

It has also been determined that the toxir has no effect on
acetylation of choline and it does not change the activity of
chol inesterase (C.TARDA and H.WOLFF, 1947; J,.STEVENSON and G.GIR-
VIN, 1953).

The majority of foreign authors assume that the toxin exerts

a peripheral action. They often note that the reason for develcp-

ment of muscular peralyees is either due to iniuries of the motor

nerve endings, or due to injuriee in their immediste proximity
(X .AMBACHE, 1951; J.DAVIES, 1953).

T py——

Considering rather numerous reports that clarify the mecha-
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nism of the botuline toxin’s action®, there are but few findings
pertinent to the toxin’s effect on biochemistry of the central
and peripheral neural systems. Herce, we decided to investigate
tue ellects uf botuline toxin type B on tissue respiration in
tae trair end in myelencephalen of guinee pige,

We determined the alsorption of oxygen and liberation of
% carbon dioxide using WARBURG apparatus and DICEKSON’S method in
’ moiificaticn of K,P .MBSHEOVA and S5.K, SEVEKIR (195C). Obser-
! vations were mpade every 30 minutes for 1¥2 hours,
{ The intensity of tissue respiration was expressed in micro-
liters of absorbed oxygen and liberated cardon dloxide per 1 nag
of dry tissues. In addition, we computed the respiratior quotient,
i.e, the relationabip of liberated carbon dicxide to absorbved

oxygen. In all, we performed 125 determinations on 92 guinea piges,

1 Botuline toxin was administered intramuscularly to animals
in doses of ! Dlm and 100 Dlz for one guinea pig. The miniral fatal
—
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dose for one guinea pig weighing 200 to 250 gm was equal to four
mouse-D1lm. The activity of 1 mg of dry toxin ccrresponded to 500
Dlm for guinea pigs.

Animale that received 100 Dlm were killed after 20 minutes
and tnose that received 1 Dip were killed either after 20 miputes
(18t series), 24 hours (2d series), or 48 hours (3d series).

Irrespective of the dose of toxin, 20 mirutes after its &ad-
ministration, the general condition and behavior of animals showed
no changes, Most guinea pigs that received ' Dlm showed on the 24
day some decrease in muscular tonicity, while their general mo-
bility remaiped unchanged. The cordition of guinea pigs deterio-
rated coneideraedly on the 3d day: muscular tonus declined sharply
and the animals assumed a lateral position with their extremities
stretched out,

"heervatiyns made by us indicated that botuline toxin in
* Dlm ause ¢C wminutes after i1te administration caused increased
liveration of carbon dioxide in brain tissues on the average by
18%, while the increase of carbor dioxide in tissues of myelen-
cenhalon reached 42% (see Table 1).

Changes in oxygen absorption by these tissues were less ex-
pressed; one could only note a tendency toward some increase, The
tendency was more distinct in myelencephalon. The above corndition
was accompanied by an increase ip the respiratory guotient by 24%
in tissuee of myelencephalon and by 12% in cerebral hemispheres.

Twenty four and 48 hours after administration of toxin, the
increase of carbon dioxide ir both these sections was somewhat

reduced. Also reduced in these experiments was the absorption of
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oxygen by brain tiesues, while we noticed in myelencephalon tissues
(quite like in 20 minutes after inoculation) a trend toward an in-
cresse in the consumption cI oxygen,

We noticed a tendency toward & decline irn tissue respiration
il.tenaity irn cerebral hemispheres 20 minutes after sdministration
of 100 Dlim dose of botuline toxin to unimals, alsc ¢ decrease in
the aveorition of oxygen and in the liberation c¢f carbvon dioxide.

Yet, other changes developed in myelencephalorn, Here, the
ahscrption of oxygen decreased on the average by 227 and, vice
versu, the liveration of carbon dioxide increased by 58%, i.e,
more than afier administration of 1 Dle.

Thus, we discovered that totuline toxin causes changes in
tissue respiratvion diss.milar in their intensity in cerebral
“eprrapneres and in ayelencepnalon. The changes are more significant

* ae Lut'er irain, Tnis diversity in actiorn is conforﬁable with
cixnxusl ar¢ petrviogicms 1idinge, Ae we know, the tulbar ayndrome
reveais itself as prominen® ir. tne clinical picture c¢f btoctulism
and one can discover extreme zorphological changes in cells of the
truncai part of ceretral hemispheres, if compared withr cther
sectians of the brain (A.F., AVILIN et al., 1957,

Resypiratory stresses in exsmined tissues were primarily mani-
fepted by increased liberation of carbon dioxide and by a lesser
ircrease ir. the consumption o!f oxysen {in some cuues even by a
decrease), Maxinral changes were observed after [0 nirutes follow-
ing the admiristration of tuxin., These changes were less dintinst
‘on subsequent daye, ircludirs the 24 and 34 day.

The results of our experiments and of inveatisutions of the




Lotuline toxin's type B etfects on ateorption of oxygen by brain
tissues conform with the findings of BUKGEN, who used the WAKBURG
method to examine the action of type 4 botuline toxin on white
-rate; he, likewise, failed to obaserve eignificant éisplacements
i the absorption of oxygen by tisaue sections of the brain,

Tre fact that,more siygnificant changes we detercined in the
liberaiion of curbon dioxide than those fourd in the absorption
of oxygep,odviously implies that impairments :n decarboxylatior
procesdes ure produced under the conditions of botuline intoxi-
catiorn,

It can be assumsd that one of the reaecns for the libver-
ation or exceseive carton dicxide is the increased ceccmposition
of keto acids, jparticularly of pyruvic acid, which appears to be
& more important substrate in tisse resjiratior. {N,F, NEDVEDEVA,
Y357 ¥oTe VROFAOROVA, 1949, A veri¥ication of +:ia jhould be

«
4*te ;i tel in subsejient L.uvestigations,

zoacingions

1., ®otuline toxin in a dose of | DIim and (v Dim afferts
tiie respiration of tissues in n,eluncephralon more <han :n ~ere-
bral he:inpleres,

<. Trne adainlstration of 1 Dim of hotuline toxi. ~aused
intensification of respiratory processes 20 inates later in
éxazined tissuea; tney were zunifested bty a ;redaairantly 1n-
creased liberation cof carbourn dioxide und by aivancea reopirs-
tury guotleat,

). TDose of toxin increuased 1o 1GC Dl& induced a decline

in tne level of respiratory procesdes in cerebral hemiapheres,
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The reaction in myelencephalon brought alongside with a decrease

in oxygen absorption also an intensified liberation of carbon

dioxide.
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