PASSIVE HEMAGGLUTINATION REACTION AFTER BOYDEN
IN ADRENALECTOMIZED RATS WITH EXPERIMENTAL MYOCARDITIS
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The role played by autoimmune reactions of the organism in rheumatic
conditions is the subject of numerous clinical and experimental studies
(Kaluzhenko, 1963, 1964; Seifert, 1963, Cecchi, 1963; Ivanov, 1964; Joffe,
1964; Lampert, 1963, 1964). Whilst the presence of autoantibodies is beyond
any dispute, the problem of their species’ specificity is still an item of lively
discussions. Kaplan (1963), Markovich and Lange (1964), Mazina and Raso-
hina (1966) point out that this is due to the common antigenic substances
present in the cardiac tissue of man and animals, on one hand, and to the
Streptococcus p haemolyticus, on the other. Berezhnaya and assoc. (1966)
attribute a predominant role to the specific immune reactions. In allergic
reactions of the organism, a great importance is attached to the adrenal
gland (Valdman, 1956; Smirnov and Beletzkaya, 1955; Argynskyi, 1962;
Kemileva, 1962 and others).

Proceeding from the data thus outlined, we made an attempt to induce
a model (sample) of experimental myocarditis by introducing antigen of
homologous heart tissue, obtained from animal, subjected to repeated previ-
ous treatment with Streptococcus Phaemolyticus against the background of
adrenalectomy in rats.

Experimental material and method

The experiments are carried out on a series comprising 54 rats, aged 31
to 4 months. We chose this particular age-group because the animals have
completed maturity and, regardless of that, destructive changes characte-
ristic for advanced ages have not yet occurred in the myocardium. The
animals were distributed in three groups: experimental group comprising
32 rats, previously subjected to bilateral adrenalectomy by retroperitoneal
access; second group of 12 animals not subjected to preliminary intervention
and third group of 10 control animals, similarly treated with adrenalectomy.
In the first two groups experimental myocarditis was provoked by means
of triple antigen injection, obtained from the heart tissue of rat, previously
subjected to triple contamination with Streptococcus phaemolyticus. The
antigen represents an extract of blood washed cardiac tissue in physiological
saline solution. This extract is subjected to fivefold freezing at 72° and
the clear filtrate resulting is injected intravenously (0.5 cc per animal). The
ECG recordings after each single inoculation of the antigen and the histolo-
gical finding after killing the animals accounted for the changes established
in the myocardium. Sacrification was performed by exsanguination and the
serum obtained was used for the passive hemagglutination reaction after
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Boyden. The antigens used in the reaction were: a) the same antigen respon-
sible for the induction of the process, b) antigen, prepared in analogous way,
from the normal cardiac tissue of rat and c) antigen from Streptococcus
culture, prepared in the same manner.

Results and Discussion

The observations disclose that in addition to the changes in the myocar-
dium, alterations are also present in the joints of the antigen injected ani-
mals. All the antigen treated animals included in the first two groups, exhi-
bited modified gait pattern and altered external appearance of the joints,
which, in compliance with data of previous studies by the authors (1962),
might be accepted as the manifestation of an allergic articular reaction. These
changes occur as early as after the first antigen treatment and are more pro-
nounced in the group of adrenalectomized animals (in 30 of a total of 32
animals) as compared to the group not subjected to adrenalectomy (in 6 of
a total of 12). The subsequent injections of the antigen produced a similar
reaction in a great number of the animals, among those reacting after the
first injection and among those which did not react alike. It is beyond any
doubt that such a reaction was absent in the third — control group — which
was not treated with antigen. Another index for judging the severeness of
the process was the mortality rate of the animals in the different groups. Of
the not adrenalectomized and subjected to triple injection with antigen
animals, three died and, it should be emphasized, the death occurred after
the third antigen injection. Out of the abrenalectomized and subsequently
injected with antigen, 16 animals died (4 after the first injection, 4 after
the second and 8 after the third). Such a high mortality rate in this group
is certainly related to the adrenalectomy, carried out in combination with
the injection of the noxious agent employed, for the animals of the control
group remained alive till the end of the experiment.

The results of the electrocardiographic investigations reveal a reduced
voltage of the ECG deflections — changes already referred to in previous
publications by the authors (1963). These changes are chiefly manifested and
most frequently met with in the group of animals with adrenalectomy +
-f- antigen injection (the antigen used is personally prepared). Merely two ani-
mals (No. 3 and 7) of the group not subjected to adrenalectomy displayed a
slight lowering of the R deflections in all three leads and, at that, only after
the first injection of the antigen. After the second and third antigen inject-
ion the values of the deflections returned to normal. Twenty three animals
of the experimental group showed a fall of the R deflection voltage in all the
leads. In 18 of the total group, this reduction exceeded 2 mm, and in the
remainder five it was more weakly manifested. The changes described were
established after the threefold antigen ingection. In 5 animals of this group
no ECG changes were established at all, owing to the fact that they died
after the first injection of antigen, i. e. prior to the ECG investigations. Of
the group subjected to adrenalectomy alone, a fall of the ECG deflections
was found merely in two animals. The histological changes in the myocar-
dium were likewise more frequently met with and heavier in the animals
of the experimental group as compared to the group without adrenalectomy.
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They reveal the characteristics of focal myocarditis, already described by
the authors in injecting living culture from Streptococcus @haemolyticus
(Fig. 1).

The agglutination occurring at dilution exceeding 1:40 was accepted as
specific in accounting for the passive hemagglutination reaction after Boyden,

Fjg. 1. Mucoid turgescence within the myocardium and lymphocytic infiltrate around
a blood vessel.

which is in agreement also with the opinion expressed by other authors. The
test in the animals, injected with antigen but not subjected to beforehand
adrenalectomy as well as in those merely adrenalectomized and not inject-
ed with antigen did not produce agglutination titers exceeding the accept-
ed dilutions. A demonstrative agglutination reaction towards the antigen
(used in the treatment of the animals) was produced merely in 10 animals
of the experimental group in which the experimentally induced myocarditis
was preceded by adrenalectomy. In some animals (No. 43) agglutination was
produced at rather high titers (1:1280). Inothers(No. 32, 41) hemagglutina-
tion was obtained from antigens prepared from normal heart tissue, whereas
in No. 32 — also with respect to antigen prepared from Streptococcus (haemo-
lyticus culture. In two of the animals (No. 32, 48) agglutination was produ-
ced only from normal cardiac tissue antigen.

Our results demonstrate that the threefold administration of antigen
prepared from the heart tissue of rat, previously intravenously injected
with living Streptococcus haemolyticus culture, does not show a specific
organotropic effect in terms of heart tissues but rather causes inflammatory
reactions in ofher tissues (articular). The latter reaction is substantially
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stronger in the animals subjected to preliminary adrenalectomy treatment.
The stronger reaction referred to might be related, on one hand, with the
absence of adrenal hormones (mainly cortical) whish are known to exert an
antiallergic effect. On the other hand, it might be determined by the anta-
gonism, existing between the adrenal gland and the thymus (Comsa, 1959).
Miller (1963, 1964) established the basic function of the thymus gland within
the immunological processes of the organism. In all likelihood, in the ab-
sence of adrenal glands, the thymus’ activity is intensified and the immuno-
logic responsiveness of the organism accordingly increased. On similar
terrain the allergic reaction is likely to occur as early as at the first contact
with the antigen, provided a preliminary, nonspecific sensibilization of the
organism against the effect of various external, environmental factors was
present. A similar conjecture is also supported by the positive reaction for
passive hemagglutination mainly among the animals with adrenalectomy.
The negative agglutination test with the control animals might be related,
firstly, with the normal thymus functions and secondly, with the normal
function of the adrenal glands and steadiness of the immunologic reactions
in rats.
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PEAKLIMA MACCVBHOWN TEMOAIT/IIOTUHALW MO BOMNAOEHY,
MnPn1 3KCINEPVMEHTAJ/IbHOM MUWOKAPAONTE Y 3MNMHE®PP3KTOMUPOBAHHB1X
KPbIC

3. Kemwunesa, Km [eoprves
PE3HOME

Y KPHC BM3BaH 3KCMepMMEHTa/IbHbLL MUOKapAUT MyTeM BHYTPUBEHHOrO
B/IMBAHUS aHTWUreHa, MPUTOTOB/IEHHOI0 U3 CEPAEYHOM TKaHU KpPUEM C 3Kcre-
PUMEHTa/IbHbLL MWOKapAUTOM, BH3BaHHbLL 6ETa-reMosIMTUUYECKUM CTPENTOKO-
KKOM. AHTWIeH MPUroTOB/IMBAETCS MyTEM MATUKPATHOIO 3aMOpPaKUBaHWUSA To-
MOreHM3MPOBaHHOM TKaHU nMpu — 72° C. XKMBOTHMe pasfefieHn Ha Tpu Tpy-
NMH — 0AHOI NpeaBapuUTeNbHO cAenaHa 3NUHeP3KTOMMS, a 3aTeM BM3BaH
npouec, BTOpoii — 6e3 npeaBapuTe/IbHOr0 BMELLIATE/IbCTBA, a TPETbS SABMESIT-
CS KOHTPOJIbHOM. Y BEeX >XUBOTHMX TMPOCMEXMBAOTCA WU3MEHEHMsI B 3M1EKTPO-
Kapguorpamme, a nocfie uUx y6uiicTBa CMBOPOTKA KPOBU MWCC/EAYeTcsl B OTHO
LUEHMM MACcCUBHOWM remoarrlTuHauMmM no boiaeHy.

NccnepoBaHMsl MOKas3brBaloT, YTO BBEAEHHbLU aHTUreH He UMeeT creuudunye-
CKOF0 [eiicTBMS Ha MWOKaph, a AaeT MpU3Haku U obLie asfieprusnpytoLLero
(hakTOpa. YcTaHaB/MBAeTCs Ha/MuMe MOMOXKUTE/IbHOM peakunn naccuBHOM
remMoarr/iloTMHaUMm no bBoiaeHy He TOMbKO B OTHOLUEHUW BBEAEHHOr0 aHTU-
reHa, HO M B OTHOLUEHUW aHTUreHa, MPUIOTOB/IEHHOTO aHasIorMyecknum cro-
C060M M3 HOPMasIbHOM CepAeyUHOM TKaHN KPUCH, a TaKXXe U B OTHOLLIEHUN aHTU-
reHa u3 6eTa-remMosINTUYECKOro CTPEMNTOKOKKaA.





