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The representatives of many branches of biology and medicine are interested in the characteristics of 
u",e antigenic composition of animal and human normal and pathologic tissues. Such Immunological studcs are 
useful in studying the processes of tissue metamorphasis and development in ontogenesis; they are helpful in 

.determining the character of various pathologicai changes in tissues, and they have a place in comparative and 
evolutional zoology. The investigation of this question is especially important to the study of the problems 
involved in the tum~ous process. However, it is admittedly very difficult, technically, to examine the antigenic 
composition of tissue, since this involves finding and differentiating the different individual components contained 
in a complicated an~genic complex. Therefore, highly ~cnsitive methods of research must be used. A method 
gcrmitting cven the smallest inexactimde increases ~e possibility of "experimental error', thus decreasing the 
conclusivcncss of the experimental rose, Its. Therefore, a knowledge and comparative evaluation of all the 
immunological methods available to research is of paramount importance to this que~'tion as a whole_.. 

Experimental analysis of this question is the purpose of these articles. We were primarily interested in 

the immunological methods used in the study of tumo~x. It ~emed more expedient, however, to temporarily 
shelve specific oncological problems (as wcll as the specific problems of other branches of science) and to cons- 
ider the subjcct on a general immunological basis fin'st. The f'trst step, thcn, was to dctermlne the conditions 
best ~itcd to thc disclosure of the individual components of an antigenic complex, dependLr~g on ~ne quantitative 
relationships cxisting between these components, and to determine the research methods best suited to this 
purpose. The purpose of  this work was the investigation of  this question. 

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

A double ~ t  of model experiments were comluctcd, with "strong* or tweakW antigens, depending on the 
degree to which the physical immunological reaction effected by these antigens was usually cxpressedo We used 
some heterogeneous serum as the "strong" antigen and nucleoproteins from normal tissues as the "weak" antigen. 
Depending on the experimental conditions, we injectc.d the antigens either separately or mixed in various ratios. 
We used the anaphylactic reaction and serological methods to disclose the antigens. 

The nueleoprotein preparations were prepped by the method used in research to disclose specific tumorous 
~Itigens [1]. The'tissue was ground up; to the resulting mass, a triple quantity( in relation to the tissue weight) 
cf  a physiological solution and then a 1% solution of  NaOH to pH=9 were added; the material was then kept at a 
temperature of  4" until the following day, The fluid obtained after 2 -minute centrifugation at 3,500 revolutions 
perminute was acidified with a 19% solution of acetic acid to pH=8, the precipitate was separate d by ccntrifu~ 
g~.tion, and the remaining fluid was acidificd to pH--4.5o The precipitate was dissolved in distilled water and 
~dkalized with a 1% solution of caustic alkali to pH---qo2. Merthiolate in a concentration of 1:10.000 was added 



to the resulting ,~)luttons of mu'Icoprotcin. Thu fr was kept at a tc)))peraturc of 4 | The prowln 
content was de te r . |hod  by Kjcldahrs mcthod {.)lcrodc'tct)nh)atlon). "11)c rciat~on~hlp between tl)c scnsitlzing 
m~d shock do~  a)no.nt~ had to Ix: determined In order to find under what cc~.lltlons the ~a)a~yl~t le  r e . r i o ,  
could be n~cd to disclo~ m) I.dtvld.al component constltuth:g only a small p~ t  of the antigenic co)nplcx. 

Bt~sldes data on the wcll-known fact that a smaller dose of antigcn is necessary for sensitization than Is 
nccdcd for the rcactlng lnjcetlo~h thc literature aBo contains mmc information corn:truing tb,.: quantitative 
relationships bctwee,  the ~,J.sttlzing and ~l)ock do~;s. In the expcrh))e)~ts of Docrr m)d B . r~ r  [2, 31, for example. 
the mh~li))al scnsitlz!ng do~ of serous c.globuli .  {horse ~cnm)) was 0.0004 rag. llowcvcr, 0,1 )ng of thc sana: 
m)Ugcn had to bc injected in Order to prtxlucc shock, i.e., 2.50 times more. Sh))ilar relationships (0.0030 and 
0,1 n)g) ~c  aL,~ )ncmioncd i .  co.ncctton with the al~.umin gro.p, salted out at 8G-t3~;~ saturation with a)n)non|.m 
s~dfa)e. The n~|nh.al se)Bltlzlng dose for m~ albumin group prcctpitattng at 68-99% saturation with ammontmn 
s.lfatc was 0.08 )ng, the shock dose, 1.0 rag. 

b~ our experiments, ~ p ~ a t c  gro.ps of g.~nca p)gs wcre ~nsltized to horse ~nm),  w!)ich was lnJ .ectcd 
Int~avcno.sly in doses of from 0.025 to 0.0001 ml lx:t 100 g of weight, { from 0.024 to 2.4 m~ of protch 0 into 
guinea plgs weighing .qog g caclh 

The remits of  the cxpcrlments ~ c  glvcn In the table. 

EXPERIMENTAL RESULTS 
The shock dose {see Table) was equal to tl~ sensitizing dose only wla:n scnsitiz.atlon was done u!tll a 

comp~ativcly large amount of scram: 0.01 ml per i00 g of weight, or 2.4 mg of protein per 300 g galinca pig. 

Rclattonshlp Between Sensitizing and Shcck Doses of the Antigen {IIorsc Scram) 
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S~mbols: + ~+ pronounced anaphyl;~c~ic shock with ac. tc  asphyxiation, loss of  ability to stand, convulsions: § 
clt:;ur anaphylactic rein:thin with .qig.s of bronchial sp.~sm expressed (convulsive cough): + anaphylactic signs 
in the form of scratching, sn,~czlng, cxb;lustiou witho.t distinct sig~s of bronchial spastn: - no signs of anaphy- 

hw.t ic shoe.k. 
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If the sentatlztng dose W~ decreag'd to 0.6 mg of protein per :~0 g guinea pig, then a reacting dose of 
the same or evea a double amotmt of the antigvn did not caus~ an expressed rc,~tton; anaphylactie shock w~ 
- . , . ,  ~........~ , .  ,~.~.., .t.^~,. ! . . . . . . . . . . .  ~ .,~ . . . . . .  . I  ,,,I ..t~ . . . . .  ,t . . . . . .  1ha of !g~ .nJ,,,,tod Ln,. 

an an~aunt 4 times greater titan tL~ .~nsitizing do~. 

When the mnsitt~,ing do~' was still smaller (0.001 per 100 g of animal weight), :~0-50 times the amount of 
the ~nsttizlng dose of antigens hM to be injected Ill order to obtain n alock reaction, although a clear an aphy- 
lactic Ix.action (+4.) was observed with a reacting d o~  consisting of 5-10 ttmcs tim sensitizing dose, I.o., 0.005- 
0.01 nil of serum [mr 100 g of weight. With a still Smaller ~nsitizing dose -- 0,0001 ml per 100 g of weight, 
the injection of a dose 100 times larger cattsed no reacO0n at all; only when the antigen was injected in a dose 
500 times that of the sensitizing Injection was a clc~(approaching fltock) reaction observed, while the reacting 
do.~ had to bc increased to 1,000 times the sensitizing dose in order to cause lethal shock. 

In another experiment, the guinea pigs wcrc sensitized to nucleopt'otcin from a lmrsCs river (weak antigen), 
with a protein content of 20 mg per I mL 

To sensitize 300 g guinea pigs, 0.02 ml (0.04 mg of protein) was injected lnt~apcrltoneally. The reacting 
injection was done intravenously after 3 weeks, In doses of from 0.25 to 1 mL Both of tile guinea pigs injected 
with 1 ml of the ptcp~ation died. Two of the 3 guhlca pigs injected with 0.5 mI died; shock was deferred in 
one of tlvcm, and it did not die until 12 ilours after the reacting injection. A pronounced anaphylactie reaction 
was observed in the third guinea pig. when tile amount of ,antigen injected in the reacting injection was still 
further decreamd, the animals did not die; both of the guinea p!gs injected with the 0.25 ml  reacting dose 
manifested a clear anaphylaetlc reaction (++). Therefore~ it was alto necessary to increase the reacting do~  
to several times the amount of the sensitizing do~ in order to obtain a definite rests.It wlmn the sensitization had  
been done with a small dose of weak antigen. 

The known method used to Fred the differences in the antigenic properties of tumorous and normM tissue 
(by mean~ of the ana~lyl~ctte reaction) is to sensitize the animal and then give a reacting dose consisting of 
so-called tumorous preparations, of which flic actual tumor component con~itutes only a small pm't. Even with 
a rather large ~nsidzing dose of die preparation (5o10 rag), the sensitizing dose of the tumor comfxmcnt i t . l l  
is usually smal l  One d:ould hhcrefore take into account the data presented ~garding ~ relationships bctweet~ 
~ensttizing &~d shock doms. since they show when one can conclude an observed anai~hylactic reaction to Ix 
caused by die tumorous antigen and when one must refrain from inch a conclusion. 

S U M M A R Y  

The relationatip between the sensitizing and booster (shock) do~c of antigen, of different intensity (such 
as serum p~teins and horse liver) was studied in experiments on guinea pigs. General interrelationships were 
established, which was manifested in the fact that the boo~cr do~ had to be increased, according to the gradual 
decrease of the scmitizing dose of the antigen. 
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