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Great significance Is attached to the determination of antitoxin content in varlo,2s ln~mt~ne sera. At the 
pteset~t t ime the b~..tc method Is a study of the neutralizing capacity of serum with ~espect to toxin, and the de- 
gree of neutralization Is established In experiments with living animals. The antitoxin content of Immune sera 
against One of the gas-gang~e~e agents, Clostrldtum oedematlens, Is determined In a similar mannes under ln-  
dusuial conditions. 

The use of experiments with animals for antibody determination has a number of substantial disadvantages: 
It  requLres eonsfderabl~ time, a great number of livestock, and only gives an approximate answer. It is not cus- 
tomary to determine antitoxin content In sera by the flocculation techniq~:e0 although references are sometimes 
encountered In the l!terardre concerning the feasibility of floceulation methods in similar systems [4]. 

We have developed methods of quantitative de,'.ermtnation of antibody content by means of precipitation 
on paper [2], or by using antigen fixed or~ paper [3]. We undertook a study of the possible application of these 
methods in the determination of antibody content against CI_. oedematiens for the purpose of replacing the serum 
titration In animals by more accurate and speedy biochemical techniques. We were especta!ly ln tesested In the 
problem O f the quantitative dependence of the flocculatlon of C1. oedematlens antitoxins with corcezpondtng Im-  
mune sera. 

E X P E R I M E N T A L  M E T H O D  

For the investigation we u~d CI. oedematiens antitoxins which were obtained from E.V. Vlasov in the De* 
partment of Wound Infections of the N.F. Gamalela Institute of Experimental Microbiology. The antisera, which 
were recovered throughthe immunization of hor~es0 contained 2000 antitoxin units and were kindly submitted to 
us by O.A. Komkov of the same department. In ~e elec~ophoretic study of these sera it was found that the y- 

globulln content was about 40~ 

~mCL oedematlens an~toxlns were concentrated and purified by A.P. Kuz'mln by sedimentation with hy- 
4rochlotlc acid In the Isoe!ecrric zone after a preHmlnary application of sodium chloride. Further purification 
wa~ accomplished b~" ~.~d~m~t~!c:~ of th~ ant!to:~.Im ~'ith acetone in the cold with a calculation of the tempera-  
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Fig, 1. Flocculafion reaction on paper: A) 
point of application of antigen; B) point of 
application of antigen and Immune serum; 
C) point of application of immune serum. 
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Fig. 2. Dependence between amount of an- 
tigen added and amount of precipitated 
floccu la to. 

ture, pH, and ion intensity [1]. The final result of the 
calculation amounted to 17 mg of protein in I ml. 

The po~lbtllty of precipitation of a flocculate with the reacting antitoxins of C1. oedematiens and the cor- 
responding antlsera was tested by the lmmunoehemtcal method, A liberal sediment precipitated with the com- 
bination of equal volumes of antitoxin and anffserum, The reIatton between the amount of antigen added to the 
serum and the magnitude of precipitated flocculate was studied by the method of greclFitatlon on paper [2]. 
These findings corresponded to the retain obtained with the application of antiserum on paper discs with fixed 
antigen [31. 

In the first series of expefimenu of fine precipitation reaction on paper we studied the variation In the mag-  
~tude of precipitation wt~  Increasing doses of antigen added to constant volumes of antisera. 

16.9 /~1 of Immune serum was placed on several sections of chromatog~aphfe paper by means of an auto- 
marie mletoptpette. After the serum had &ted, varying amounts of antigen were placed on nhe same spots. We 
Inserted the sheet in the cbxomatographie chamber in such a manner that the border, where the antiserum had 
been applied, was Immersed tn a tray with veronal buffer, pH = 9.2. The buffer, flowing along the paper, ear-  
fled off all the prote!n except the flocculate (Figure 1). The proteins from the section of paper containing the 
flocculate were expected wit.h 1 N NaOH for two hours at room temperature, the amount determined according 
to Lout [6]. and the given quantity brought Up to a volume of 1 ml. 

EXPERIMENTAL RESULTS 

Remlu of one of these experiments are presentedinFlgure 2, It shows that in the zone of exee~ antibody 
there existed a direct proportion berween the amount of antigen introduced onto the paper and the magnitude of 
flocculate obtained, This proportion was maintained until all of the antibody separated out into the sediment, 
after which there began a diffusion of the precipitate in the excess antigen (Table 1). 

In the ~st~m studied the ~elatior~ between the amount of added antibody and the magnitude of sediment 
were entirely different from the well known system of horse serum albumin and ar~tiserum [5]. In Figure 3 it is 
~een that the proportion between the magnitude of depo~Ited sediment and the amount of added horse albumin 
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T A B L E  1 

t~elattot~ ~ tween  Amount of Antigen Added and Magnitude of 

No. ]Amount of Magnitude of Amount of Sample 
! 

|anUgen added locculate tigen | 
|in mg per ml 

._]of serum 
i 

I ] 8.6 6,1 - 
2 I 1"/.3 I0.I - 
3 3 4 . 6  2 0 . 4  1 8 . 4  

4 6 9 . 2  1 4 . 9  - 

5 1 4 8 . 4  1 3 . 6  - 

�9 I t  was assumed that the precipitate contained 90% antibody[5]. 

was sharply changed according to the extent of Increase of the amount of added antigen (Figure 3a). In contrast 
to this, the relation remained constant for a very broad zone of antigen concenta'atlon In the system of CI_....oede- 
matiens antitoxin and Immune serum (Figure 3b). Thus, the question arose about the relationship between the 
amount of antigen and antibody tn the flocculate. Additional experiments were necessary to explain this. 
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Fig. 3. Variation in the relationship between the amount of 
sediment and the amount of antigen added according to the 
degree of increased concentrations of antigen: a) system of 
horse albumin and Immune rabbit serum; b) system of anti- 
toxin and Immune horse serum. 

However, If one conditionally accepts that there Is about 10~ antigen contained In the flocculate, as It 
has been found for other systems [5], then the amount of antibody In 1 ml of the studied serum was equal to 18.4 

mg. 

In order to convince ourselves that we could judge the amount of antobody In the serum on the basis of our 
data, we tried a determination of antibody content with different dilutions of one of the Immune sera at our dis- 
posal (Figure 4). It turned out that the amount of antibody was conversely proportional to the dilution of serum. 

The antitoxin of CI_.: oedematiem studied by us presented an intricate eoraplex of six antigens [7]. In the 
study of the antigen composition of this antitoxin by the method of precipitation on agar, we observed the forma- 
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Fig. 4. Relation between amount of antibody found b)' de-  
scribed method and di lut ion of antiserum studied. 

lion of five to seven zones of precipi ta t ion.  It is possible that not a l l  of the antibody, which was formed in the 

Immunizat ion of this complex mixture,  precipi ta ted in the react ion with the corresponding antigens. We appl ied 
a method of antibody determinat ion using antigens fixed on paper [3], inasmuch as i t  a l lowed us to determine not 
only the amount of precipi tat ing antibody but also al l  of the remaining antibody not forming a precipi ta te .  

For this seriez of experiments paper dlscs were preparec~ on which CI. oedematiens ant igen was fixed chem-  
Ical ly  by an excess of a lkyl  hal ide [3]. The antigen did not lose its immunologica l  ac t iv i ty  with fixation in it;is 
manner,  Hence, if  immune serum was appl ied on a disc with fixed antigen, and a l l  the umeac ted  protein was re -  
moved by a stream of veronal buffer, then only fixed antigen aud antibody at tached to i t  remained on the disc. 
Having determined ~he protein increment  on the disc, we were able  to determine the amount  of antibody in the 

exper imenta l  serum. 

It  was established by this method that  the amount of antibody in the serum against  C_.ll. oedemat iens  consist- 

ed of 17.53 m g / m l  (an average of 9 determinations).  

Thus, the same amount of antibody was found by means of fixed antigens as in the determinat ion  by the 
method of precipi ta t ion on paper. Some discrepancies in values can be part ial ly expla ined by different methods. 

In addition, i t  is possible to determine only the amount of antibody protein by the method of fixed antigen,  but 
by the method of precipi tat ion on paper the entire amount of protein can be determined in the sediment ,  where 
an accurate ant igen-ant ibody relationship is unk~lown in the system studied. The amount  of ant igen in the sedi-  

ment  can be somewhat higtier than the 10~'~ which we obtained.  

Both methods conform in their resul ts inrespect  to an absence of an appreciable  amount  of nonreact ing an-  
t ibody in the studied serum. Thus, serum antibody against  C1. oedematiens by both techniques represents the a c -  
tual  amount of antibody. Applicat ion of chemica l  methods is considerably more accurate  than serum ti trat ion in 

animals  and can be accomplished in a briefer period of t ime .  

However, one must take into account that  because of the complexi ty  of the antigen formation of C1. o e d e -  
matiens anti toxin and the presence in the serum of a number of antibodies, the ove r -a l l  de terminat ion  of their 
general  amount did not allow us always to obtain a deta i led character iza t ion of the immune  serum. For future 
investigations of a s imilar  nature individual  fractions separated from the antitoxin will  be desirable to use as an- 

tigen. 

S U M M A R Y  

Reaction of f locculat ion between the anti toxin of Cl.oedematie.Bs and the corresponding immune horse se- 

rum was studied with the a id  of precipi tat ion on paper. When toxin and immune serum were placed on the same 
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ptace on the paper, a flocculate ~pp,e~rs, which unlike sll the rest of the proteins is sot washed off ~he paper b 7 
the ~tonal  buffer. The flocculate ts precipitated ~t the zone of confldet~ble surplus of antitogln. The quantity 
of t~ec~p[t~t~ 1~ Increased in ptopo:t~on to the quan ta /o f  th~ ~.dded antigen up to the ~me when the whole q~;an- 
tity of the ~nttgen 1~ precipitated. Th~n the preelpit~tr ~81ns to d|sso!ve In the s~=rplus of ~he sntlgen. Data 
which were ob~.~gned by the method of p:ec~F!taflon on paper co~respond to the re~ul~s of determination of the 
quantity of the an~b~dte~ in the s~me scram with the aid of the ~ntfgen fixed on paper through dl~zoconneetlon 
~nd the re~Id~,al hglo~dalkylate. Th~ points to the possibility of replgeemen~ of the btolog!eal method of deter- 
ruination of ~ e  ~,nggcn~ of CI. oedem~tiens by fl~e lmmunoehem~e~l method. 
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