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Voouo-loditoinlki Zhurul. 1961, ul. 10. Fp. 65-68,

Botulin Toxin
By: Kajor of Med, Corps V, 4, SINITSYN
(Batered January 1960)

(Translated by: Edward Lachowice, Maryland, Medical-Legal Poun-
dation, Inc., TOO Plees Street, Baltimore, Maryland)

The preparstion of a quick method for s laboratory disgnostic *
of the types A and B botulin toxins appears to be an sctual probdles.
The isclation 0f Baoc. botulinus from foodstuffs, or from substances
of a patient or ocadaver, cannot be regarded as a determinant in
the diagnostics of bdotulism, The only authentication can be a de-
tection «f the toxin and determination of its type. P.A, CHERTXOVA,
3.0, MaoLEDYCHEVA, P .U, LOMATCHRRKO and other authors tried to use
for thie purpose a rxng-progxpitation resction, However, the methcd
was not sufficiently developed and it falled to find the acceptance.
Por tbese reacous also the reaction of the complement fixation didr“hN

b
not become prevalent. B.M. MINERVIN et al. proposed a method of [

' ]
deteraination of the phagooytic index in order to detect botulin i

toxin and this test is adout to /be approved.
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The purpose of the current work is to discuss BOITEK’S method
of the indireot hemoglutination reaction, which we modified for
the purpose of deteraingtion of the types A and E bdotulin toxins
in some foodstuffs, T. RYTSAI used this principle for the firet

time in 1956 in order to determine botulim toxinm type A,
The date gnd the investigative methods, Botulin toxina types
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A and B were odtained by the following methods, We poured into s
bottle of 3 liter capsoity 2.5 liters of HOTTINGER’S broth that
contained 200 mg¥ of nitrogen ammire, Then, we inserted s cello-
phane sac with 200 ml of the phosphate buffer (pH 6.8) in a physio-
logical solution 62 table salt. We covered the broth and the
pbospbate buffer with & layer of vaseline oil, The entire arrangeaent
vas sterilised in an sutoclave. Having checked the sterility, we
inoculated the cellophane sacs with 1 gl each of a 2-day culture

of BPac. dotulinus type A (strain 98), or with the type B (strain
255). This we cultivated for 7 days at 37° temperature, After this
period, we pumped the culture 1iquid from the cellophane sacs,

separating it froms sicrobic todies and we centrifuged it at 8,000
revolutions per sinute for 20 minutes. Then, the obtaired dotulin
toxin was titruted on white aice weighing 10 tc 12 ga. We used for ’
+ DL 8 Eirimal amount of the toxin, which, after intraadbdominal
"administration in s vclume of (.5 ml, caused death of mice within
96 hours. One LD part of bdotulin toxin type A was equal to C.00001%
ml and that of the type B toxin was equal to 0,0003 ml.

The seruss obtained from the KHARKOY Scientific Research
Institute of the Armed Porces were purified ty the "diaferm-3"

1method of the Academy of Medical Sciences and we used ther as
antibotulin serums.
Por monspecific antigen we used the culture liquid of Bac,

bistolyticus Bo.5, Vibrion septique No,59, Bac, cedematiens ¥No,

2T7, Bac. perfringens type A, Bac. sporogenes, also diphtherial

and tetanic anatoxins, Ye cultivated Bac, botulinus and causative

agents of the gaseous gangrene group accordirg tov the indicated
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method of KIGG-TAROTSTSI. We uesed “or nonspecific antiserum diph-
therial antitoxin from TOMSE Scientific Research Institute of the
Armed Forces,

Sheep corpusgles, We tonk sheep blood into u sterile vessel,
jefibriaated and stored it in a refrigerator «t +4° temperature.

7o the day of experiment e w#ishel erythrocytws five times with

a physiological solution of table salt {pA 7.2) and we prepared
in it a 3% suspension,

Tannic goid, We prepared 0.14 solution of tannic acid in a
physiological solution of table swlt (pH 7.0) every time prior to
experiment.

ution of mo bbit serum, We touk rabbit blnod froa
the heart the day before the experiment. On tho day of experiment
#s inactivated the serum ir. w water buth at 56° temperature with-
in 30 ainadtey, Vv order to avoid nonepootfic agglutinins, we used
adsor,tisn by sheey coryascles, e wdded C,5 volume of a 3% sus-
pensiorn of sheeyp Zorpuscles to one voluae of u whole serum of a

rabbit. Thea, we left this at roum temperature (17 to 25%) for

10 minates and later centrifuged, pimped «nd diluted with a phyeio-

logical sclution of table salt (pH 7,0) at 1:100.

Besegrch mgterigl. Prior to carrying out the experiment, and
in order to avoid a nomspecific agglutinstion, we adsorved the

material by means of shesp corpuscles ( two drOpo'of precipitgted

erythrooytes per 1| al of investigated liquid) at room temperature
within 10 minutes. The suspension was centrifiged; as the liquid
above sedimentation was separated, we made froa it necessary di-

lutions in a solution of a normal rabbit’'s serum,

.-3--
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Erocessing of erythrocytes with tannic acid, We added une
voluae of a tannic acid solution to one volume of a 3% suspension
of erythroocytes. Then, we stirred the contents of the teat tudbes
ani we heatel thes for 10 ainutes ia & water bath at 37° {eryshro-
2y tes shoull settle down almost filly on the button 2f a test tube
following a proper selection of the comcentratinn o’ tannuic acid),
After heating, srythrocytes were washed once with u Physiological
solution of tadle salt (pH 7.2) and resuspended in a 'phyatalogicnl
3olution of table salt (pil 7.0). The resuspension of erythruc tes
should provide a stadle homogeneous Suspers’'snu., The presence of
3inute conglomerates and their rapid settling on the dottom of &
test tudbe indicate that a larger wmount of tannic acid was nused,
Similarly tanned arythrocytes are not s.uitable for carrying out
an experisent, because they ,roducy 4 spontaneous azglutination .
in the course uf a bdasic experiwent. 1f, however, afier centri-
fughng, 10ose uvediment of erythrocytws (3 on the bottom of a test
tube, using thee will lead %o a sharp decrease of the sensitivity
of reuztion, Hence, for using i new coasignment of tannic acid we
recossend that its optimum concentrstion be determined in sdvance.
One shoull consider as an optimun 4ose such, with whiczh the hemo-
glatinution titer is the highest in the banic experiment with
botulin toxia wad with a spscific serun,
.ggg;nn;;gg of sheep corpuscles, To one volunme of erytiro-
cytes we added 0,5 volume of whole antidotulin serus type &4, or
one volume of antidotulin serus type B and a fourfold amount (ac-
cording to the serum) of physiological solution of table salt
{pB 6.4). Fo mixed this carefully end then we kept it in water bath '

--‘--
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at 37° for 15 ainutes. Subsequently, we centrifuged this, washed
twice with & physiologiocsl solution of table sslt (pH 7.0) and

resuspended in a physiological solution of s normal serum of rabbits
in a volume equal to the volume of the tanned erythrocytes,

Arzsngenent of the basio experiment, We poured into test
tubes,with inner dismeter of 8 to 10 mm, 0.5 ml eaoh of dilution
of the exaained 1liquid, then we added 0,1 ml each of the suspension
of sensitised erythrooytes; we stirred this aend placed under thermo-
statio control at 37° until the passing time of the control reactionm.
Usually, the recogndtion of reaction was possidble within 1.5 hours,

Bvery investigation was scconmpanied dy the following control:

1) 0.5 ml of the minimus diluted investigated material + 0.1 ml

of nonsensitised sheep corpuscles; 2) 0.5 ml of solution of normal
serum of a rabbit + O,1 ml of nonsensitized sheep erythrooytes; ‘
3) 0.5 ul of normal serua of a rabbit + 0,1 ml of nonsentiged

sheep erythrocytes.

Jo used antidiphtherial antitoxic seruam for the specifiocity
test as @ control during the exanination of various foodstuffs, as
well a8 in testing soil and water,

Biological test on white mice, Since we worked having previous
knowledge of the types of botulin toxims, we did not effect the
neutralisation reaction., Ve made diological tests in the following
way. Vo adainistered to white mice (weighing 10 to 12 gm), intre-
abdominally, verious solutions of the extract of investigated ma-
terial in a volume of 1 sl each.

Before we passed to the dasioc imvestigations, we checked the
speoificity sethod with the culture 1iquid of Bac. hystolitious No.5, .
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Vivrion septique Ko.59, Bac. oedematiens No.277, Bac. perfringens
* §0.28 type A, Bac. sporogenes, also of diphtherial and tetanic
anatoxins,

The examination revealed that the indirect reaction of hemo- '
glutination is striotly specific and it gives positive rooultal
only with a combinution of antigen with a specific antiserum. More-
over, while working with antibotulin serums types A and B (series
133 and 154), we noted a reciprocal agglutination vetween the types

A and B, Pollowing a specific exhaustion of thess serums by botulin
toxins, we 4id not observe a reciprocal reaction and, at the same

time, the hemoglutination titer of serums remained as before.

ote b in xin & fici infected s

herring, 4 brief medical-chemical analysis of the herring: a slight
. spell of amzonium; the litmus reaction slightly alkaline; the am-

ponia resction positive; the hydrogen sulfide reaction slightly

positive and the 9.9% content of table salt,

We cut the 5orr1ng into pieces weighing 20 gm each and we

adoinistered to eaoch piece 0,5 ml of botulin toxin type A, or

i ml of type B, We ground this in a porcelain mortar and added

for each experiment 10 al of solution of normal rabbit’'s serua

and left the mixture at room temperature for 1.5 hours. Subse-

quently, we transferred the paste-~like mass on a doudble-layer

gause-napkin and suspended it in a 5-ml centrifugal test tube

for a 15-minute centrifuging at 4,000 revolutions per minute, We

pumped the liquid from the test tube and centrifuged it again for

10 minutes, Then, we prepared necessary dilutions from the liquid
. found above the sediments. In order to avoid a spontaneous aggluti-

--7--




nation of erythrooytes, we heated the tissue extract in water

bath at 56° for 2 to 3 ainutes until its coagulation set in, and
then we contrifuged for 5 minutes at 4,000 revolutions per minute,
The 1liquid obtained adove the sediment was perfectly clear. To
prevent a nonspeeifie agglutination, ome can use 0,1 § solution

of hydrochloric asid, whioh is necessary to add to the extraot by
drops during constant mixing until the cosgulation sets in. A further
preparation is carried out analogically to the first method after
heating.

Ve used for bdiological tests the extract from a herring with-
out any preparation. As 1is obvious from the results of one investi-
gation (see tadle 1), the detectioy of bdotulin toxin in a herring
is possible with the aid of the indirect hesoglutinstion reaction,
The method of the indirect hemoglutination reaction is more sensi-
tive than the biologiocal test on white aice., While heating the
extract that is prepared from s herring, s higher hemoglutination
titer can bes obtained than by the acid method,

in toxin i infec 8
Ve used for this purpose two kinds of sausages: "sectioned”, and
*guscovite”, 1.e. boiled and thoroughly saoked.

Veighed 5 gm portions of esch kind of sausage were ground in
a porcelain mortar. ¥e added to each test tube 0.5 ml of botulin
toxin type A, or 1 =l of type B, mixed it and left it at rooa temper-
ature for 1 hour. S8ubseguently, we added to each 10 al of solution

of a norsal rabdit’s serua and kept this 30O ainutes longer under

the same conditions., Then, we ocentrifuged 1it, pumped off the liquisd
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. above the sediment and, after adsorption by sheep corpuscles, we
| prepared from this suitadle dilutions, using ths solution of normal
raddit’'s serum for indirect hamoglutination reaction, and the
physiological solution for biclogical test.

The results of the examination of sausage as to the presence
of bdotulin toxin indicated that the method of determination of
botulin toxin with the aid of the indirect hemoglutination resction
is also more sensitive than the biclogical test on white zioce,

Ihe exapingtion of cenned green peas and flounder canned in
tongto juice also revealed pertinently to the presence of dotulin

toxin that the test of indirect hemoglutination reaction is effective
in determiration of botulin toxins in the cans., The method of the
indirect hemoglutination reaction is specific and more sensitive
than the biological test on white mice.

Hence, the test of the indirect hemoglutination reaction is
highly specific. Due tc the reciprocal agglutination of types A
and B toxins, it 1s necessary to ocarry out a specific exhaustion
of the antibotulin serums, The indirect hemoglutination resction
permits to determine and to differentiate a type of bdotulin toxin
(A from B) in fosdstuffs with salted herring, in sausage and in

canned goods (green peas and flounder in tomato juice). This re-

action is more sensitive than biological tests on whiﬁo mice; deo-

pending on material, the investigation time 1s reduced dy 3 to §
hours, The test of the indirect hemoglutination reaction can de
used as & quick method for checking foodstuffs that are suspected
of oontaiaing dotulin toxins of A and B types.
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nussian word "aprobirovat” '

uselan-Bnglish Dictionary, Frof. V.K, MULLEK, 1949, page 20:
aprobatsiya = approbetion, approval; aprobirovat = to
approbate, approve.

ussian-English Technicel and Chemical Dictionary, 1L.UDMILLA
IGNATIEV CALIAHAM, 1947, page 19: gprobatsiya = approbetion,
approval; aprodirovat = spprobate, approve.

ussian-kEnglieh Fhysics Dictionary, IKVING EMIN, 1363, page 19:
aprobatsiys = approbation, approval, confirmation;
aprobirovannyi = approved, tested;
aprodbirovat = approdbate, approve, test,




