THE INFLUENCE OF THYMUS ON EXPERIMENTAL
MYOCARDIT_IS AND ARTHRITIS (MORPHOLOGICAL STUDY)

M. Gardevski, Z. Kemileva, A. Uzunova

The intensive experimental studies on the thymus, performed in recent
years, have shown its outstanding role in the formation of immune res-
ponse in the organism (Miller,1961, 1963, 1965; Aisenberg and assoc., 1964;
Pinnes and assoc., 1966; Melcalf and assoc., 1967). It has been established
that neonatal thymectomy in mammalians results in reduction of the num-
ber of lymphocytes in the peripheral blood and lymph circulation, lymphoid
hypoplasia, lowered antibody production and inhibition of hypersensi-
bility reactions of a delayed (cellular) type (Atnason and assoc. — 1962,
1964; Waksman and assoc., 1962; Jankovic and assoc., 1962; Lujan and Can-
diolo, 1965). Lately, rheumatism also was ranked among the latter type of
reactions (Bibikova and assoc., 1965; Borisova and assoc., 1966; Borisora, 1967).

The aim of the present work is to investigate the influence exerted by
neonatal thymectomy on the morphological changes in myocarditis and
arthritis in rats, assumed as an experimental model of rheumatism in hu-
mans.

Material and Method

The experiments were performed on a series of 59 rats of both sexes,
divided in two groups: control group, comprising 28 animals, and experi-
mental — 31 animals. The rats of the latter group were subjected to thy-
mectomy through aspiration within 48 hours of birth. The number of ani-
mals of the experimental group does not include those in which, following
autopsy, residual thymus or septic processes were established at the site of
operative intervention. Experimental myocarditis and arthritis were induc-
ed in all the animals after the third month of life, according to a method,
elaborated at the Chair of Pathophysiology — Higher Medical Institute,
Varna. Twenty-four-hour culture of Beta-streptococcus heamolyticus, group
A, was administered three times via i. v. injection, at dose 0,2 ml of 1000
million suspension, at 15-day intervals. Material for histological investi-
gation was taken after killing the animals, two weeks after the last intro-
duction of culture. The paraarticular connective tissue and myocardium of
all the animals was subjected to histological investigation. The material
for histological investigation was fixed in 10% neutral formalin and treat-
ed according to the paraffin method. The histological preparations were
stained with hematoxylin eosin, and with toluidine blue for demonstra-
tion of the collagen destruction, at different pH of the solutions.
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Results and Discussion

Inflammatory changes in the paraarticular connective tissue and mu-
coid turgescence of the connective tissue was established in 21 control ani-
mals (75%) and in 13 of the group of thymectomized — 42 per cent (Fig. 1).
The inflammatory reaction of the paraarticular tissue revealed a product-

; ive-proliferative character and was
manifested by infiltrates of lympho-
cytes, histiocytes and mastocytes, ag-
glomerated around the blood vessels
in a cuff-like fashion. The walls of
the blood vessels in these particular
zones appear thickened, homogeneous,
with pale-pink coloration (¢pur. 2).
m The connective tissue fibres are swol-
42

len, with slight basophilic tinge and
0% deleted structural outlines. The chan-
ges in the paraarticular connective
tissue of the thymectomized animals
do not differ in nature from those in
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Miocardium Joints the controls, except that they are
0z ) comparatively less defined.

i L The changes in the myocardium

D 7hymectomized animais display the same regularity, namely,

affection of a greater number of ani-

Fig. 1. Percentage of inflammatory chang- mals of the control group. Well mani-
es established in the paraarticular con- fested inflammatory changes and dis-
nective tissue and myocardium. organization of the connective tissue
were established in 24 out of a total of

28 rats in the control group (85,7%). Among the thymectomized animals,
inflammatory changes were discovered in 15 out of a total of 31 animals
in the group (48,4%) (Fig. 1). The changes in the myocardium were ma-
nifested by focal perivascular ammassments of oval cells (lymphocytes,
histiocytes, monocytes and mastocytes), displaying resemblance to rheuma-
tic granulomas and absence of typical Aschoff’s cells. In some animals,
difiuse round-cellular infiltration was present within the interstitial tissue
of the myocardium (Fig. 3). The connective tissue, surrounding the blood
vessels of the myocardium was characterized by mucoid turgescence.

The cellular infiltrates and the signs of mucoid turgescence observed
afford the possibility for making analogy between the pathological pro-
cess described and the first stage of rheumatic reaction in humans. The
latter concept is corroborated by the fact that nowadays, the Aschoff—
Talalaev granuloma is not considered a mandatory sign in the diagnosis
of rheumatism (Mitin, 1966).

The presence of a greater number of infiltrates in the control animals
may be due to the preserved inmmunologic reactivity, related to the fun-
ction of the thymus. The studies of Kosunen and coworkers (1963) on the
mechanism of cellular hypersensitivity, by way of autoradiography, show
that the cellular infiltration is caused by migrating lymphocytes, which
subsequently become transformed into histiocytic elements and stimulate
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Fig. 2. Paraarticular connecitive tissue — mucoid turgescence and
' proliferation of ovoid cells surrounding a blood vessel. Stain H. E
magnif. 10 20.
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' Fig. 3. Myocardium — focal perivascular ammassment of . cells, K
resembling rheumatic granulomas.
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| the local proliferation of cells. The
neonatal thymectomy which pro-
% 18 vides for lymphocytic hypoplasia
e (Aisenberg and others, 1964, Melcalf
S and co-workers, 1967) obviates the
A development of similar infiltrates,
10— or else they are less defined in the
: animals of the experimental group.
s s g The character of the histologic-
! A= 0 al changes and the substantial dif-
2. O emiom wm 0~ ferences in the results of the two
2 L ~. groups justifies the classification of
"2 2623 362 462 §32 the pathologic process, induced by
W ST the triple intravenous injection of
o———o Thymeciomized animals Beta-streptococcus haemolyticus in

Fig. 4. Number of animals with proved me- rats, as an alerglg rea.ctlon'. :
tachromasia with tolujdine blue in the para- The histochemical investigation
articular connective tissue at varying with toludine blue at different pH
pH of solutions. . of the solutions (2,62, 3,62, 4,62,
and 5,32), discloses a permanent
metachromatic scale in the para-
f ; articular tissue and myocardium.
i It is more pronounced in the

§23- myocardium and is found main-
S ly in the parietal endocardium,
x in the fibrous ring of the val-
22— vular openings, in the walls of
] / the major vessels and in the pe-

B= rivascular connective tissue. The

] "0 metachromasia in the control

AT sl group of animals is more evident,
2 = R ocurs in a greater number of ani-

mals and has a diffuse character
(Figs. 4, 5). In the thymectomiz-

66— ed animals, only focal meta-

- chromasia was established and

2 that in a much smaller number
0 Yr—v—v—+—1—1—1—+——» of animals.

2 2623 362 462 592 Metachoromasia with toluidi-

° o Lontrol animals ne blue at pH beneath 4 is ac-

o=—=o Thymeclomized animals cepted (Pire, 1961, Mitin, 1966)

as indicative mainly of accumu-
Fig. 5. Number of animals with toluidine blue lation of sulfatized acid muco-
proved metachromasia in the myocardium at polysaccharides in the tissues

pacigusipiL ol solutions; and is an expression of a slighter

degree of connective tissue des-

truction. The metachromasia at pH exceeding 4 is considered due to the
accumulation of hyaluronic acid and demonstrates a heavier damage of
the connective tissue. The strongly pronounced, diffuse metachromasia
with toluidine blue in the paraarticular tissue and myocardium of the con-
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trol animals, at varying acidity of Solutions, is indicative of the presence
equally of sulfatized acid mucopolysaccharides and also of hyaluronic
acid. This is an indication that in this group of animals, the varying
degrees of lesion are more strongly pronounced as compared to experi-
mental animals.

Inference

1. The threefold intravenous injection of Beta-streptococcus haemoly-
ticus, group A, provokes signs of tissue allergic reaction in the paraarticu-
lar connective tissue and myocardium of rats. 2. Neonatal thymectomy inhi-
bits the tissue allergic reaction in the paraarticular tissue and myocardium
of the animals.
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BJIHUAHHE THMYCA HA 3KCNEPHMEHTAJIbHBIE
’ MHOKAPAHT H APTPHT

M. T'wupdescku, 3. Kemuaresa, A. Y3ynosa

PE3IOME

MccnenoBanbl THCTONOrHYECKH H THCTOXHMHYECKH OKOJOCYCTaBHas COeNHHHTENbHAR
TKaHb I MHOKapA y 31 HEOHATa/bHO THM3KTOMHPOBaHHBIX H 28 KOHTPOJBHBIX KPhIC, ¥ KO-
TOPBIX B 3-MeCcSA4yHOM BO3pacre Obl/IH Bbl3BaHbl IKCMEPHMEHTANbHbLIE MHOKAPAUT H apTPHT.
IMonyyeHHble HHPHABTPATH NMPOAYKTHBHO-NMPONH(EPATHBHON NMPHPOALI H MYKOHAHOE Npo-
NHThIBAHHE HanoMHHaoT Amos—TasanaeBcKuilt rpaHyjeM B HauyasnbHONl CTajHH peBMa-
TH3Ma. HeoHnaTtanbHas THM3KTOMHSA MOJaBASET Pa3BHTHE AJJEPrHYECKON BOCNAJIHTE/NbLHOH
PeaKuHil KJETOYHOro THMAa B OKOJIOCYCTABHOH TKaHM M MHOKapjae. 3ta peaxkuls CBA3bI-
Baercsi ¢ AUMGOHAHOMN runonaasneil 1 CO CHHIKEHHON HMMYHHON PEaKTHBHOCTbIO THMEIKTO-
MHPOBaHHbBIX MXHBOTHBIX.



