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Rheumatlsm Is regarded by most authors as an IDfectious-allergic disease. The prevalent point of view 
in the current literature Is that sensitization in rheumatism ts caused by streptococcal sensitizing agents. 
N. Do Strazhesl<o considers, tonsillitis as a primary cause creating favorable conditions for the development of 
rheumatism. During tonsillitis, the organism reabsorbs the products of streptococcal growth from the tonsils, 
causing sensitization against the background of which rheumatism develops. From this, the constant pathogenetic 
connection between tonsillitis and rheumatism, which Is documented by a large number of observations, be-  
comes understandable. According to N. D. Strazhesko, tonsillitis precedes rheumatism in 64% of the cases, 
according to )k. N. Koritsky, V. L. Blsyarlna and Mo G. MlrkIna, in "10-80~ while according to E. N. Nezlin, 
In an overwhelming majority of patIehts, given good recollection. 

Starting with 1048, evidence has appeared on the importance of blood cells in adsorbing sensit~tzing 
substances in various allergic states. A similar fact was initially stated by Chase [4] for tubercular allergy. 
This author established that in persons who react positively to tuberculin, washed leucocytes from pelrttoneal 
exudate sensitize guinea pigs. Following the tntracutaneotm injection of the latter with tuberculin, t~hey de- 
velop a hyperallergtc reaction. In 1952, H. Lawrence reported On the mnsitizationofhealthy volunteers who had 
been injected intraeutaneously in the shoulder region with washed leucocytes of persons having a positive 
reaction to streptococcal allergen. As a result, they developed passive allergy to streptococci, lasting from 
1 week to 8 months. On the basis of these experiments, H. Lawrence concluded that leucocytes from people 
who had earlier suffered streptococcal infections, adsorb substances "resembling tuberculin." i.e., streptococcal 
sensitizing agents. 

The investigations of Chase and Lawrence were the premise for Our investigations. We set ourselves the 
problem of determining whether the leucocytea and erythrocytes of rheumatic patients with positive reactiom 
toward streptococcal allergen adsorb substances of the streptococcal sensitizer type. 

EXPERIMENTAL METHODS 

Blood was taken from rheumatic patients with strongly expressed allergic reactions to lntracut~lneout 
administration of streptococcal allergen and was placed in test tubes containing sodium oxalate (0.01 ml of a 
saturated solution per 1 ml blood). The contents of the test tube were thoroughly mixed and centrifuged with 
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Fig. 3. Result~ of experiments in which guinea pigs were sensitized with washed 
microbial cells of the streptococcus in order to determine the presence of 
=r fractlom of the streptococcus in the microbial cells or In the products 
of Its growth, contained In the filtrates of 6-day broth cultures. 
Designations same as in Figs. 1 and 2. 

We set up experiments in which guinea pigs were sensitized with washed cells of a hemolytic streptococcus. 
For. the challenge dose. one group of these animals was injected with washed streptococcal cells, another with 
streptococcal allergen, a third with the thermostable fractton of allergen prepared by us, and a fourth with 
streptococcal formoI-vacclneo The results of these experiments showed that the use of washed streptococcal 
ceils as sensltlzfng and chal~nge doses gave a very weak effect; only half of the guinea pigs showed light 
anaphylactte mamfestatlom. Only the use of allergen and streptococcal formol-vacclne as the challcntge 
do~ caused death In one of each six pigs; two of each group had a severe form of anaphylaxls, and two had 
a light form of anaphylaxis (Fig. 3). 

Such an effect could only be caused by substances from 6-day broth cultures of streptococci wlatcn pa~ 
through a bacterial filter (1:=). These substances are apparently thermolabile, since the thetmostable allergen 
fraction used as the challenge dose had a weaker aelSvlty as did the washed streptococcal cells. When the 
t'esuRs of semltlzatlon with washed streptococcal ceils and the thermostable allergen fraction are compared 
with the =ensltlzing activity of the thermoabile fraction of the allergen, the great sensitizing activity of the 
l=trcr becomes immediately apparent. 

']therefore. In rheumatism It Is not the microbial cells of streptococcus themselves that semltlze, but 
rather the products of their growth, which pass through bacterial filters and are apparently thermolablle. These 
mbstanees may be either fragments of microbial cells or filtrable forms of the streptococcus. 

The facts presented lend new support to the concept of the streptococcal nature of rheumatism. Evidently, 
allergy to streptococci In rheumatic patients Is, as a rule, accompanied by the presence of streptococcal 
setuttlzing agents adsorbed to the formed elements of the blood." Regardless of how we regard these sen.,dtiztng 
agents, either as disintegration products of microbial cells or as filtrable forms, we have a new fact, proving 
the sy=tematic premnee of streptococci In the organism of rheumatic patients. Also, on the basis of O. V. 
Krasovtkaya~ work [2, 3]. who used the method of Staining blood smears of rheumatic patients aeeordlng to 
Morozov and electron microscopy there are serious reasons to consider these formations as filtrable forms of 
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repeated waddngs w[th phydolog.|cal salirm a~d a~pltatlon of the ~pFer layer, containing leucocytes. The 
rudiment, conH~tit~g of et)~h~ocytes, was also lubjected to wllhlng with physiological s~line. As a result, 
warbled le~coc~r on the one hand. and washed e~ythrocytes, on the other were obtained. 

In one set of experiments, we inhered guinea pigs with washed leucoc~es in the region of the isthmu~ 
focium," in another, w~she4 erythrocytes were Injected. While In a third, a mixture of leucocytes and erythto- 
r The ~nfltizing dc~e was eq.al to 0.2-.0.4 ml. In 3 weeks, the guirm~ pigs were Injected intravenously 
with a chsliange dora of stTeptococcal allergen (filtrate of 6-day broth cultures of a hemolytic Strep'tocOCCU|). 
Consols for this investigation were experiments with sensitization of guinea pigs with streptococcal allergen 
and with the intravenous injection of a challarge dose of the latter. In addition, there were animals~ In the 
eo~lttol groups into which broth was Injected as the sensitizing and resolving doses, and aho washed l.eucocytes 
and erytktocytes from the blood of healthy people who did not react to streptococcal allergen. In all, them 
were 49 guinea pigs in the experimental group and 50 In the control groups. 

EXPERIMENTAL RESULTS 

Expeximents in which 14 guinea pigs were injected with washed leucocyte+ in the region of the. btb.mus 
foclumand subsequently Injected intravenously with streptococcal allergen gave rim to armphylaxis tin ' /of  the 
animals, The most interesting experiments were those on 9 guinea pigs, injected with washed leucocytes from 
Patient D, who had a marked h)?erallerglc reaction to streptococcal allergen; 4 of the guinea plgs showed typlcal 
Inaphylaxls, while washed erythrocytes from the same patient evoked mild anaphylactoid symptoms in 2 guinea 
pigs, However, when leucocytes were used in a mixture with erythrocytes, one d 3 guinea pigs developed 
~vere anaphylaxis, terminating in the death of the animal, while the other 2 guinea pigs showed light signs 
of anaphylaxls. These experiments showed that leucocytes apparently adsorb streptococcal sensitizing agents 
more intensively than do er)~throc)~tes in the organism of the rheumatic patient. On the other hand. strepto- 
�9 sensitizing agents were adsorbed unequally, since, in some animals, anaphylaxis following sensitization 
and challenge doses appeared with all its inherent manifestations, while only a weak anaphylactold reaction 
was observed In others. 

Analogous facts were also recorded when washed leucocytes and etythrocytes from the blood of other 
patients examined by us were used. In a total of 40 guinea pigs, typical artaphylaxis was produced in 19 
animals, while anaphylactoid symptoms were observed in 11 pigs (Fig. 1). 

In sensitizing guinea pigs with streptococcal allergen the injection of a challenge dose of the same 
preparation (filtrate of 6-day broth cultures of streptococcus) evoked anaphylaxis In all of the animals, in 
most cases terminating in death. In order to determine the specificity of action of the allergen, we added 
mrum from guinea plgs which had recovered from anaphylaxis and which were. according to A. M. Bezredky's 
determination, in a state of antlanaphylaxis. After sensitization of the guinea pigs and the injection of the 
challenge dose of allergen mixed with serum, anaphylaxis developed in only one of the five animals (Fig. 2). 
Therefore, sensitization occurs due to a speci~c streptococcal sensitizing agent against which guinea pigs 
recover f~om anaphylax~ produce a v~utrallzing substance in the period of antianaphylaxis. 

Control experiments, with the use of broth alone in the capacity of sensitizing and challenge doses, and 
alJo with washed leucocytes and erythrocytes from healthy persons, gave negative results; neither anaphylaxts, 
nor even anaphyhctoid manifestations, were produced in the animals in a single case. 

On the basis of the data presented, it is possible to conclude that the leucocytes and erythtocytes In the 
organism of rheumatic patients adsorb s~cific streptococcal sensitizing agents which cause allergy In rheu- 
matism. 

We were also interested In the question of whether sensitization takes place due to whole microbial cells, 
ot due to their products of disintegration (and possibly filtrable forms) contained in streptococcal culture filtrates. 

* On the basis of our work published in the Byull. Eksptl. Biol. I Med. No. 12, p. 48 (1954), it was 
established that the region of the pharyngeal arches in guinea pigs is the most sensitive to sensttlz~Itlon. 
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Fig. 1. Results of experiments in which guinea pigs were 
sensitized with washed leucocytes and e~'throcyteS from the 
blood of rheumatic patients with positive reactiom to 
streptococcal allergen, with subsequent injection of the 
latter intravenously as the challenge dose. 
1) Guinea pig mccumbed to anaphylaxis; 2) light manl- 
festatiom of anaphylaxis; 3) no reaction; 4) severe 
manifestations of anaphylaxis; 5) anaphylactoid mani- 
festations. 

Fig. 2. Results of experlmenr~ in which gu/nea pigs were 
semitlzed with filtrates of 6-day broth cultures of strep~>coccus 
and in which the specificity of streptococcal sensitizing agents 
was determined by the neutralization method using antianaphy- 
lactoid serum from guinea pigs which had survived anaphylaxis 
following mnsitization and challenge doses of streptococcal allergen. 
Dettgnations same as in Fig. 1. 
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strephwoccl~% |hider the electtotl mlcv~c,,pe, the). have ~phetlcal or ovoid fottu~ and are ?n0-'t00 ml|ltmicron~ 
in f ire.  Tl~it |~ cottfirnled by ,~lt inve~tigatl.n~ r~n ptt~li,ttged tnct,hat|(m~ (ff inq~ula froth the blood t~f thetilllatic 
patlent~ tn wh~,tI~ O. V. Kra~w~kaya bad f~,.nd tile fornlations tuentloned above; under cotlditiot~ of anaerobic 
lncuhatttnl, ctdturex of ~treptoeoccus ~.rt,w, fre~ptetlt|y having the pv,pertle~ of the anaerobic mict~treptococei 
descrtl~cd b)" A.l'revot ['/]. In additiotl. Erowtt~ of streptoc,~eal cttlture~ t~ found titan prolonged Incuhatl~n In 
zmlsolid agar and on Kitt-Tar,wci I.edimu (for growing attaerobes) of bloom inocula from the,aromatic patients. 

(-~1 the b,~is ~ff ttte e • ment~ conducted, we can consider that washed leueocyte~ and er~thl;ocyte~ of 
rheumatic patient~ having a pt,~itlve reaction to streptococcal allergen contain mmltizlng ~tbstances which 
prt~JtlCe anaph~-laxis t,, stroptoc(.eus ill [;tlinea pigs. 

Therefore. tire data obtained are a new proof of tire lm[x~rtance of streptococci in the etiology of 
theunla~.tttl. 

S U M M A R Y  

Tim problem was stt, died of the p~esence of adsorption of streptc~zoccal allergem by the leuc0cyte~ 
and erythroc),tes (if:the patients with rhcun~atism. The method consisted of sensitization of guinea pigs at the 
area of arci of tile isthlrttts fauctttln by washed leuexxzytes and erythrocytes front tile peripheral blood of ttle 
patients with rheumatism, with subsequent intr~duction of tile filtrate of old cultures of stleptococci to the 
animal~ as a booster dose. 

As a result of these experiments anaphyLaxis was obtained in 26 guinea pigs out of 49. ~hile .,tnaphy- 
Iactoid reactlonsoccurred in 12. Con~ol experiments showed that the filtrates of old broth cultures of 
Itreptococci give file most pronounced sensitization in guinea pigs. These sensitizing substances are 
neutralized by the serum of these guinea pigs which had anaphylaxis after sensitization and introductior! o[ 
the bc~ster dose of streptococcal filtrate. 
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