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Procently, the biological test 1C thi oaly Didlly epirovie
cothod of determirnation of betullnel tozinz. Necvorthelcoso, 4khi
test nas w number LT CiBalvanteges, bacLuse the corrclationc c?f
tiie toxir and sntit zin are teterained indir.ctly by cxperizints
on arimale., The i:rdiviaus’ sensitivity o
be conadiderced with the conduct end c""-«;t;cn o cxzcrizents on
anizalse; this rcflccts upon the ©Xwcincie oY tne resulta, rnor-
ticularly when wa docl with cmzll doles of woxin 1ikdo 10 to &
to 1 Dim. This zanifeoetd itcelf gquitd cloowrly 4in ncutraliczziion

-

gapcriments witnh szall doses or toxin Yty o Lzeeilic or nonmIn.-
cific sorunm. Purthoercore, noilzher at cll locioraterice, ror av all
tizscs, aro oxporizcntal animals avelilabdblo i & weight tuut 4o
cscoenticl to arranccment of a blolezieccl tcit, and thi3 slso Lkas

a very important cffcet on practical rcsocrol, Consequently, wo




were coampellud %o develop othoer watioas of detlruzinsTion
linal toxin. Thus, wa doveloped: & color reaciion Zur
o1 the toxir {G,.V.XQLCBOLUTLEILZ, 1991); the meviad of ceteremi

of phagocytic index (S.M.KINZIVIN, S.P.2HL0 ena LJ.I.C0R300VYallTa,

1-%0); the ring precipitation reactioz (¥ ,¥Y4. NTILR

S22 anc LA,
CHBATKCYA, 94C); the complemwnt Fixation rezciion (V.?,NIKCLEL
KC and A.A. BURNOS, 1937; A.A. BURNOS and S.X. FPRIZLLLL, 1937
5'NNISON and SCHOENKHOLZ, 1927; STEWART, 1932), A considerztl
agount of work was devoted to thc application of serological -
action in lJetermination of botulinal toxin exzi this has itz rezson.
The authors were trying to determine the toxin by & direct c:thod
with the aid of antibodies., The serologicsl reacticn is e zore
ob,sctive method of a juantitative cetermiration of antigens, be-
cause it offers more exact ana constant indfc;s of tha contcnis
0of antigeuns, or antibodies and it differentiates more finely ths
variations o? smel. doses o toxin, Thus, wg paused at the =zcst
sensltive sero.ogica. reaction, - the complezont fixation reaction
C7n}, ic order to determine iotulinal toxin,

Inasmuch as the systexatic part of the roaction was not ully
d.scussed in the aforo-mantioned reportc, it is scll-evident thow
a problen c¢gerged tn define more accuraisly ihe ar-angement nciliod
ot the C#R reaction for a guentitative determiration o!r tne toxi-
and 10 coxzpare 'ts sensitivity with that or the tiolozical test,
Tne authors adopted thre u.niversal method ol tre “FR determinaticn

using a 2.5 ml volume, They usec as antigen a filtored btroth cultury

of Cl. botulinum in dilution of 1:4 (STEVART), or undiluted in o
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voluze 0f 0.1 t0 0.4 Bl (L.L.BURSCE cod S, L Dy, wis ol
uccd a3 antigea eithor tic thoroniutlic Lol Loin o ool

0f 1:10 and 1:90 (A.A.DULCE w22 SULLDD T, Loy, e ..

a rabbit ip &ilution of 1:0 (SULLICLL ool Sl . e wo tilca

- -~ . P s
(within 1 howur) VWag carrici Cut oo 772,

To oset tho CPR cccordur o il Lolvonolll o cwtild wmetlh - oa
a voluze c? 2.5 £l and wo uced, v too texe i, the fellowianl

componcnta: for anticon - dry toulirnil toxia {yps A of t-e 5 ricso

No.14 anéd 18 {obtained Treo NLF,G.2LluI?8 Inouitute of Zoodl.. s

and ¥icrobiology); the toxin was cdiluted witl a ph

lution and overy batch of texiz woo titroicd noviite mice, TN

PRSI,

toxin of tre ¥o.14 ceries conteincd 203 =y I2,0C0 Ziz,, whilo 4hzs
g
(_) c? the Xo0.18 series - 1¢,00C Dim (T.N.: or Z2). Ve uccd for entia

bcdiee eitrer the usual thorapoutic antibot:linzal sorum, obizinzd

A

from T.ILWECHNIROV'S Scientific Rescarch Inziituts for Vaccinas

end Larums, Xoscow, or tue typo-opecific roiLbit’o corum, We obtzinol
the luatter Iroa rabuits rmmurizeld with adoortint cnatoxin trpo 4,

Trce ratbite’ antiperuze contained froz 2 to 128 BU in 1
ucel in resaction & dry cocplement of ti0 Corlas No.1869 ortuindd

from I.IMECENIKOV’S Institute. Conforning with particulers, we

2, ax 2% inthe coursoc of 18 hours. Thc results were studicd in
suboLquont days clicr wa repoved expcrizoni.nl test tutree froz
thorostisic control end oxjoscd Loz YO roo.L timpereture for 2

hours, Thenm, tho tubes were rlicccd an Tulri;.roticn for tho ni-us

-~ Siaeawy

~~ dith supprcsoioa of hemolysis, we toolk Imic account the reactions




at +++ and ++++, Ve oDtained regative rcoults Toom o

s

el tiala s %%

in CPR using four series of antibotulinzl bor.. L.rv: tyne . o o
1:50 dilution (series No.14 end 18) of <.u 4v3c & toiinm, of vl :X
the active dose comprised 100 Dlx ir. 1 =1, The rcooos

«nd FARKER (1923), PITTMAN and GOODNSX 1032, S00D. % cmd Loil. io.
(1630), es wall as our ressarch wita bouulir:sl anetosin zrov.d whot
the complement fixation doos not occur when antitoxic norse corun
is used in reaction, We tested 3 series of rabbite’ antiscruis

a dijution o 1:50 in CPR with the comy two oorics (Sc¢.14 2nd o)
of the type & toxin in identical dosee, The cttaincd resulio w:ire
negative. In our work we demonstratod witn the aid ¢? the CFE
pertinently to determination of entigen sctivity o botulincl zox

e e

toxin that the ltotulinal antigen-antiserum complox Tizes but 2
scall amourt ¢f corp.ement, which is not devtectcd with the CPk
results .; wuccorcéance with tre universally adoptod zethod., Yut,

it was possible to determine Ly fixation emall amouzts o? tho
complement, thus the sensitivity of the C'R hza increcasoed with {l.o
.3e 1n r-action, ¢° hemo.yt.c eys<ca that contoincd 0,1% of
erythrocytes. First, we retitrated the hemolytic unit to 3xzll
agoulte o? the coxplement, Prior to the arrangecent of the bec:ic
experiment with the CFR, wo doetermined the hemolytic uxnit of the
ccmplepent, the active dose of the toxin and that o!f the imrmui-
serum, For tais reason we carried out the cormplement titraticn

per ee and the complement titration in the preserce cf arvcernding

dilutions of antigen and serum. We took into accournt w: 8 cuzple-

zent unit tho highest dilution of the complomont trot aZforded o

o ——— % d————— e - e
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full hemolysis. The active dose of antigen comprised one half of
i%e quantity with whioch the hemolytio unit of the oomplement
remained unchanged. In this way we selected the active dose of
the serua. Obe hemolytic unit of the cospleaent coaprised 0,1 =l
in & 1:)0 dilution. The active doee of the toxin comprised 100 Dla,
We used in resction the doses in the range of =C to 25 to 10 to §
and 1 Dlm in a volume of 0.5 ml, The active dose of fmsune serum
comprised 0.5 ml in 8 1:100 dilution, Ve used in the experiment
1¥2 (0.15 m1) and 2 (0.2 ml) hesolytic units of the complement

in a 1:30 dilution. 4e & control measure we used in every experi-
sent double doses of antigen, and serus with 1¥2 and 2 unite of
the éo-plo-ont. All controle of antigen and serum yielded a full
hemolyesis in all our experiments.

We submit in Tadble 1 the results of the experiments involving
the set-up of the CPK with two series of toxin. The fixation was
accosplished at 2°C temperature within 18 hours. Negative results
were obtained from the fization st 37°C temperaturs within 1 hour.

1t 19 obvious from Tadle ! that, with the aid of the CPR,
one can detersmine quantitatively botulinal toxinm type A. In two
series of toxine etudied dy us we deteramined the toxin in doses
of 5 to 10 Dlm, A9 to the sensitivity, the serological method of
deternination of botulinal toxin is somewhat inferior to the bdio-
logical test.

Conclusions
1. The OFR im our modification can be used for s quantitative
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deteraination of dotulinmal toxin
type A in aqueous mediua,

2. ¥With the aid of the CFR,
one can acoomplish s determination
of botulinal toxin type A in doses
of 5 to 10 D1a (MLD).

Literature Cited

BURNOS ,A.A. and PRIDMAN S .M.
Book: Botulism. Dnepropetrovsk, 1937,
p.78. = KANTSUR ,M.YA, and CHERTKOVA,
F.A. VYoprosy Pitaniya, 1940, No.4,
p.64. - KOLOBOLOTSKII ,G.V. Myasnays
Industriya, USSR, 1951, Ko.!, p.88,.-
N1NERVIN 8 M., ZBAK,S .,P, and CHBR-
VYAKOVA ,K.I, Zhurn, Mikrobiol., Bpi-~
demiol. 1 Iasunodiol,, 1956,N0.6,
p.44. - NIKOLE¥KO,V.P. end BURNOS,
A.A, Book: Botulism., Dnepropetrovek,
1937, p.5), - GUNNISON,J.B., SCHOEN~
HOLZ ,P.J. Journ. Ismunol., 1927,
vol. 13, p.79. - GOODNER,K. and HORS-
PALL ,P.L., Journ. Baper. ¥ed,, 1936,
vol. 64, p,201, -~ PITTKAN,M, and
GOODNRR X, Journ, Immuncl,., 1935,
vol. 29, p.23)9. - STEWART 8 .B, Journ.
of Infect, Diseas., 1932, vol, 51,




p. 324, - ZINSBER,H, and PARKER ,J.T. Journ, Immunol,, 192), vol,
8, p.151.

Sussary (copied)

The present work dsait with the use of the complement fix-
ation test in one of its modification for a qualitative Leies)
deterzimation of the A type botulin toxin in &n aqueous medium,
This rescéion permitted to estimate the sbove toxin in doo;; of
S to 10 Dla. By 4ts scocuracy the described procedure is sosewbat
inferior to the biological test.  —
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