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SCxC~ncos - 12R ~fli,:-~~~~
Mwedical. Sciences, USSR

(Tranziat.ed by: :Award c:cK M "'.Ic-LJ

dat~.on-, inc. , 700 Pleat 6 trect, Bizo, .:, 2122

mothod of determination Qf bctulirnaJ tc: !:z cv~z-t).ol~c.sz t

test 'nas ti nu.urtr ) ' azvta.G,, i thz- corrclaQtiorz Cf

t.,e toxr;., and ant:;t xi~ aer. -etcrmln3d indir-ctly by cxpcrI.-znt3

bo conaidcrod with. tLe cor~luct c-nd v.~t of cx-r!=ento

animals; this rcf1octa upon vic, 0xý.r ' tII rc.zuita -* Z

ticular2b when we dc--' witt L-z-1 ýo~-cs of 1 lizo 10 to c,

to, 1 Dim. T.hii murif'oEtz i±ýolf quita ~cz in ncutrzallzý..-On

;.~pcz-1ment3 witr. c=.1 doses of tox~l by a <.-ccLifc or nnz':--

cific aorum. rurthk;rnoro, n~i-ar at ra'2. n~~cizor a-. ail

o;;;.nt.ai~ to arranjcrcnv of a bio'.ciccl1 tz-.., arnd th-, "Iso E

a vory important effect on practi~calr~~c Cor~e-,ucntl~y, %.ý



were compellwd to develop oth~u .ýat:,oa o ..

linal toxin. Thus, wo developed: a color rcacIoz fo r L.

ol %he toxin .V.LCBCZT.LL, 1951); tho hdý of tcrzic.•

of phagocytic index (S.•:.iIE~V:, S.:.' D ar.

.',a); the rizng precipitation reactio. (-".Y... iC.CC.. an. .

CiEITXCA, •.4CG; the complement f::ation rcs-cto:. (V.?.NýKOLL-

KC and A.A. BURNOS, 1937; A.A. B:,N(S and S.k. TRILZA:, I937;

G'NNISON and SCHOENHOMZ, 1927; STEWART, 1932). A cokoderatle

amount of work was devoted to the application of serological r,.-

oction in .determination of botulinal toxin aeni thio has itz reacon.

The authors were trying to determine the toxin by a direct :ethod

with the aid of antibodies. The seroeogical reaction is a more

objective method of a quantitative cetermination of antigens, bc-

cause it offers more exact ana constant indt md of the contont.i

of antigeris, or antibodies and it differentiates more finely th6

vbriatlons of small doses ,,: toxin. Thus, wo paused at the most

sensitive sero'ogical reaction, - the complement fixation reazticn

C?.), in order to determine botulinal toxin.

Inasmuch as the eystematic part of the reaction was not 2u1ly

t..usap.i in the aforo-montioned reports, it is sclf-evidenrr tl •h

a problem omerged to define more accuxately the arzangement 7-.thzd

oi the CFR reaction for a quantitative determnr.ation ov tne toxin

and to compare ts senbitivity with that of .io eiolo$ca tcet.

The authors adopted the .rilversal metn.oa ol tr.e detr. der-i na+cr

using a 2.5 ml volume. They uses as aztigon a filtered broth", culturz

of Cl. botulinum in dilution of 1:4 (STLTh&R.), or undiluted In a
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To! =za of 0.1 to 0. 4 n.J. S...LJ2r

of 1: 10 an~d 1 :50 z-- d. .9

a rabbit in dilution of : 9U. -

(withlr. I hou. L . ca:.r 2 .- f

a voi..e cf 2.5 =1 and wo u:;,d, Qý t'- Liet!cC,

compononta: for arnti--on - dry 'tot-11.r.-.:2 to--ia ym of the rcc

NO.14 _n 1.8 (obt~ain' from N.F .J...' ~tt. : -

and Ylcrobiolo.-y); tha toxin was dilutcd wtill. a -~~o~..o-

..utior. and overy batch of tox~r in~tta~ cn =!czlc. Cl

tox in of tk.ea No. 14 cerie3c cor.nt x z ~CC 3 7,!-. , tb

Ucf the No.18 3eries - 1Q,OuC, D= (T. .11: or -Z). We uLýcz fC17 anti-

bodiee either the usual tktorapoutic arntiot;:Ia-2 vorur.,ota

":ror. .1Xc;lu Cý.Ontiflc Rosearch 'z' t~ for Va~cc~rziz

a n - c~jLmri, Yoscow, or t.;e ty,,;-.-pecif±'C ~i'~cr T~c obta:!ac.._

tŽbe !tter frozi rabr~it~i immurLIZo. With LdZor*licr..t Qrnatoxin ;:L

The rabbital antiaorumic contairned fro= 32 to 12.Bu ir. i =1.

uced in r~acition a dr-y cor-placc.at of t-'- N0~a .169

from :.I.U1!C1-21:KCV's Inztitutc. Cornfoz~lagz wi~th part~cuJ..ara, V,

carried out the fixation: 1) at 370 lair tho ccursc of I cr and

2' a-. 2!O Irthe courao of 18 houars. T'-o rc:;uta wcre ~tcinoL

subaquont daye aftcr wa rcnovcd ox~crlzon-ý_! tooýt t,,bes f:-o=

thora-ostc.;1c control and vxo;,-ocd t '0t . tL:nira*t,..re for 2

hour;s. T~cn thO tuboa were rrLC1 I :-.7tiC,r for týý_ .. l.

.Jth supprccoion of hc~olyzLo, we too'; -_nto: :iccount thc. rcacti.orz



at +++ ad +++. We obtained negative rultz , )re" ..-

in CPR using four serias of antibotuZ±.in ho_- ý -_ z tyx. -4-

1:50 dilution (seribe No.14 and 18) of tLx. * ,p. ti ,:in, of 'K.

the active dose comprised 100 Dl= in 1 z"h T.. -.'::zh c

and FARM (1923), PITTYLAU a-nd GOCD::k ' .... .

(1956) , as wall as our rosearch wit.-, b 2: i

the complement fixation does not occur when antitoxc norse cruzn

is used in reaction. We tested 3 series of :abbltE' .iso~ -_z.+

a dilution of 1:50 in CFR with tha -=. two corios (:;.14 4

of the type A toxin in identical doses. The obtaind resulto •i-:o

negative. In our work we demonstratod viith tho &id of the CR

pertinently to determination of antigon activity o: botulinrl. -

toxin that the botulinal antigen-ant serum complix fi:es bu.-

small amourt c f complement, which is not deTctcd with tho CFR

resul~t j.z uccordaince with the universally adoptod :-ethod. Y,A,

It was possible to determine uy fixation smail amounts of tho

complement, tbua the Bens!tIvxty of the C'R h--3 incroaeod h ý'-t

-Be in r-action, c" hemo~ylýc systom that contained 0.13 of

erythrocytes. First, we retitrated thQ hoeolyttc unit to amzill

amounrts of the complement. Prior to the arrangeeent of the bao,&.c

experiment wIth the CFR, we determined the hemolytic untit of the

Complement, the active dose of the toxin and that of the Zmmw.-

serum. For this reason we carried out the comp2cmentA titration

,er so and the complement titration in the presence cf aý'cenr4ngr

dilutions of antigen and serum. We took into account LO 8 cUIple-

ment unit tha highest dilution of the complonmot thet afforded z
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tull homolyels. the active doae of antigen comprised one half of

Its quantity with which the hemolyt1o unit of the complement

remained unobazged. In this way we selected the active dose of

the serum. One hemolyt•o unit of the complement comprised 0.1 al

in a 1t30 dilution. the active dose of the toxin comprised 100 Dim.

We used in reaotion the doses In the range of 5C to 25 to 10 to 5

and 1 Dla In a volume of 0.5 ml. The active dome of Immune serum

comprised 0.5 ml In a 10100 dilution. We used in the experiment

1Y2 (0.15 ml) and 2 (0.2 al) hemolytic units of the complement

In a 1t30 dilution. As a control measure we used In every experi-

ment double doses of antigen, and serum with 1V2 and 2 unite of

the complement. All controls of antigen and serum yielded a full

bemolysis in all our experiments.

We submit in Table 1 the results of the experiments involving

the eot-up of the CPR with two series of toxin. The fixation was

accompliehed at 2°C temperature within 18 hours. Negative results

were obtained from the fixation at 37%C temperature within I hour.

It Is obvious from Table 1 that, with the aid of the CPR,

one can determine quantitatively botuliml toxin type A. In two

series of toxinm studied by us we determined the toxin in doses

of 5 to 10 Dim. As to the sensitivity, the serologloal method of

determination of bofulimal toxin is .soewhat inferior to the bio-

logical test.

1, The Oft to our modification can be usOd for a quantitative

0
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determination-of botulinal toxin

* type A In aqueous medium.

* ± 2. With the aid of the Cli.
.0one can acoomplish a determiznation

of botulinas toxin type A In dome*
*of 5to 10Dlm (NLD).
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Sugvam . (copied)

The present work .4oQt with the use of the complement fix-

ation test In one of Its modification for a qualitative 4.4a44

determination of the A type botulin toxin tn &n aqueous medium.

This m•;* ont permitted to setimate the &bow toxin in doses of

5 to 10 DlA. By -it. socuraoy the desoribed proceduor is somewhat

inferior to tho biologloal test.
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