term crushing of soft tissues in rats. The high blood enzyme levels were due mainly to activ-
ity of acid nucleases and aryl sulfatases A and B starting from the 3rd hour of tissue crush-
ing and until the end of the experiment.
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EFFECT OF HETEROLOGOUS PROTEINS ON THE INITTAL STAGES OF
EXPERIMENTAL ATHEROSCLEROSIS IN RABBITS

E. G. Alksnis UDC 616.13-004.6-036.4-036.65-02:615.
373.3

KEY WORDS: atherosclerosis; human y-globulin.

Human y-globulin is widely used in medical practice for preventitive and therapeutic prac-—
tice, especially in children. Injection of large doses of heterologous proteins (250 mg/kg
body weight or more) into animals has been shown to increase the permeability of the endothe~
lium of arteries and to accelerate the development of atherosclerosis in animals fed with cho-
lesterol [6, 12, 13, 15]. Bovine serum albumin or whole blood serum was used as antigens in
these investigations, and human y~-globulin, which is used in medical practice in the form of
parenteral injections, was never once used for immunization. Yet there are indications in the
literature that experimental atherosclerosis is not accelerated if animals are given injections
of smaller doses of heterologous proteins [9, 14].

It was therefore decided to study how immunization with various doses of human y-glcbulin
(HGG) and also of bovine serum albumin (BSA), most frequently used in investigations of this
kind, affects the development of experimental atherosclerosis in rabbits.

EXPERIMENTAL METHOD

Experiments were carried out on 57 male rabbits weighing 2.5 kg. Hypercholesteremia was
induced by daily administration of 500 mg cholesterol, dissolved in sunflower oil, via gastric
tubes [3].
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TABLE 1.

Blood Levels of B~ and Pre—f-LP (I), Total CH (II), and TG (III) in Blood

(in mg/dl) and Severity of Changes in Aortas of Rabbits Tmmunized with Two Large
Doses of Antigens (M * m)

Number of | Parameter Day after bcginn_ing of immuni_zation (duration of cho~ Percent of
Antigen animals in | sydied lesterol feeding in days shewn in parentheses) il;{volvemcnt
group 1 14 (3) | 28 (17) ] 74 (63) ot aorta
Control 9 I 65410 350135 825+ 160 36254 365 13,56+1,6
11 38+ 6 173429 3421-60 1349--190
111 7648 68-+-8 5747 273452
BSA ! 8 I 7045 315430 83080 41204905 27,64-6,3*
£ g | | e ) i
-+ +
HGG 8 1 7045 20830 750490 3870+ 220 7,441,5%
11 4343 13411 36941 14044-138
111 6244 6047 5148 197416

*P < (.05 compared with control.

TABLE 2. Blood Levels of #- and Pre-B-LP (I), Total CH (I1), and TG (III) and Se-
verity of Changes in Aortas of Rabbits Immunized with Repeated Small Doses of Anti-
gens (M + m)
Number of | Parameter Day 'afte_r beginning of_immunization (duration of cholesterol | percent of
Antigen animals in | studied feeding in days shown in parentheses) involvement
group 1 14 | 28 70(42) | 91 (63) of aorta
Control 10 I 7045 8045 70410 2625+-420 3855+ 555 13,6+-1,8
11 3444 414-3 35+4-4 1011119 14124-151
III 7344 724-6 6448 173421 269-4-26
BSA 10 1 80210 1704 10%* 805 4590--605* | 42004925 | 15,4+1,5
11 32+4-3 62 3** 43+3 18334-225% | 1665+4-308
111 7948 11411* 6615 4664-98* 394-25* .
HGG 12 1 6510 100+15 80+15 | 25904-255 | 41604475 5,240,6%*
11 2044 384 3745 11084-89 16014194
111 84+8 7648 74411 209+4-22 233+30

#P < 0.05 compared with control.
**P < (.001 compared with control.

For immunization, medical standard HGG and a 10% solution of BSA (from Sigma, USA) in

0.9% NaCl were used.

The level of sensitization was judged from the area of hyperemia 24 and

48 h after skin testing (2 mg protein in 0.02 ml), which was done before and 7, 14, 28, and

42 days after immunization.

The presence of antibodies in the rabbits was determined by the

complement fixation test [5] in samples of blood serum obtained 2, 7, 11, 14, 21, 28, and 42
daye after the beginning of immunization.

Some animals received two intravenous injections of large doses of BSA or HGG (500 mg,
followed by 250 mg 10 days later) and received the cholesterol diet for 9 weeks after the end
Other animals were given 20, 25, and 30 mg of BSA or HGG on three consecutive

of immunization.
days.

intravenously (total dose of antigen injected 150 mg).

The course of injections was repeated after 7 days.
At the time of maximal development of

The last dose (30

mg) was injected

the skin reactions, 28 days after the beginning of immunization, the rabbits were given a cho-
Unimmunized animals, kept for 9 weeks on the atherogenic diet,

lesterol diet for 9 weeks.

served as the control.

The concentration of B~ and pre—f-lipoproteins (LP) were determined by the method in (71
and total cholesterol (CH) and triglycerides (TG) were determined on an AA~IT automatic analyzer
(Technicon) in the blood serum taken from rabbits at intervals during development of the immune

response and experimental atherosclerosis.

At the end of the experiments, the aortas of the

animals were stained with Sudan ITI in order to determine the area of the atherosclerotic le-

sion [1].
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Fig. 1. Skin tests after injection of HGG into
rabbits (area of hyperemia 24 h after skin test-—
ing). 1) Repeated subcutaneous injection of small
doses of HGG (total dose 150 mg); 2) intravenous
injection of two large doses of HGG (total dose
750 mg). Abscissa, time after beginning of immu-
nization (in days); ordinate, area of hyperemia
(in mm®). Crosses indicate repeated injections

of protein.

The results were subjected to statistical analysis [2, 10].
EXPERTIMENTAL RESULTS

As Table 1 shows, cholesterol feeding was accompanied by a parallel increase in the con-
centration of LP and lipids in the blood of the unimmunized animals and of rabbits receiving
large doses of antigens. However, these groups differed significantly in the area of athero-
sclerotic changes in the aorta at the end of the experiment. Administration of large doses
of BSA led to the more rapid development of atherosclerosis, whereas immunization with HGG had
no potentiating effect on the development of atherosclerosis when the lesions were assessed
visually and planimetrically.

Subcutaneous immunization of rabbits with smaller doses of HGG was not followed by the
more intensive development of hyperlipidemia compared with the control, whereas injection of
BSA in the same doses led to an increase in the blood lipid concentration in animals receiving
a high cholesterol diet (Table 2). Injection of small doses of HGG, incidentally, delayed the
development of experimental atherosclerosis, whereas injection of small doses of BSA had no
such action.

It is a noteworthy fact that when the animals were injected with smaller doses of anti-
gen, the skin reaction was stronger than when large doses were used (Fig. 1). Meanwhile, the
maximal blood titer of antibodies in rabbits receiving two injections of large doses of anti-
gen (1:64-1:128) was higher than when small doses of protein were injected subcutaneously
(1:16-1:32). This result is perhaps attributable to the mode of injection of the antigen,
for subcutaneous immunization stimulates the mechanisms of cellular immunity by a greater de-
gree than intravenous injection. It is particularly important to note that after repeated
subcutaneous injection of small doses of HGG, the area of atherosclerotic changes in the aorta
was significantly reduced (P < 0.001).

The results are evidence of the importance of the effect of immunization on the develop-
ment of experimental atherosclerosis, depending on the character of the antigen and the dose
and mode of its injection. It must be particularly emphasized that immunization with HGG, un-
like with BSA under the same experimental conditions, not only did not accelerate but, in the
case of subcutaneous injection of relatively small doses of HGG, it significantly retarded the
development of atherosclerosis.

A comparison can be drawn between the effect of small doses of y-globulins and that of
Bogomolets' species-nonspecific serum on the development of atherosclerosis [4, 8], although
this sheds no light on the mechanism of the protective action of the latter. It must also be
pointed out that when equal doses of heterologous antigens are used, the immune response of
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rabbits to y-globulin, despite its greater molecular weight, was weaker than to serum albumin
[11]. The possibility cannot be ruled out that y-globulin, even of heterologous origin, nor-
malizes the immunologic reactivity of an animal fed with cholesterol on account of the comple-
ment—-fixing function of the Fce-fragment.
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CHANGES IN PLASMA CORTICOSTERONE LEVELS OF INBRED MICE
AFTER STRESS

S. B. Seredenin, B. A. Badyshtov, UDC 616.154.453:577.175.531-06:613.863
M. M., Nikitina, and V. B. Rozen
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Many experiments on inbred animals have shown that their behavior under stress is genet-
ically controlled [3, 4]. Other investigations have shown that the hormonal response of the
pituitary-adrenal system is genetically determined {7, 8].

The object of this investigation was to study differences in the plasma corticosterone
level in mice of different strains reacting differently to an emotional-stress situation simu-—
lated in the "open field" (OF) test.

EXPERIMENTAL METHOD

C57BL/6 (6), CBA, and BALB/c (C) mice weighing 20-22 g were used. The conditions under
which the animals were kept and the modification of the OF method used were described previous-
1y [3]. Corticosterone in blood plasma obtained after decapitation was determined by the meth-
od in [6] in the writers' own modification in two series of experiments 10 and 20 min after
‘the end of the experiment in OF (+0F+10, +0F+20). In three control experiments, the hormone
level was measured in intact mice (IM) and again after the same manipulations as with the ex-
perimental animals, except they were not placed in OF (—OF+10 —0F+20). The results were sub-
jected to statistical analysis by Student's t test.
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