Benzathine penicillin had the strongest toxic action if given on the fourth day of pregnancy: 30.6% of the em-~
bryos were resorbed. On the eight day 16.3% were resorbed, and on the 11th day 2%, i.e., fewer than in the
control group (3.2%.

Embryos surviving after administration of benzathine penicillin developed normally in all series of ex-
periments. Intheir size and weight they were indistinguishable from embryos in the control group. The study
of the development of the heart of embryos in the antenatal period (on the ninth, 11th, 15th, and 21st days) and
during the postnatal period (in rats five days after birth) revealed no significant changes compared with the
control.

Some increase in the size of the heart and the more rapid differentiation of the myocardium were found
only in 11-day embryos of the first and second experimental groups (the mothers received benzathine penicillin
on the 4th and 8th days of pregnancy). Because of the adverse effect of benzathine penicillin on the developing
fetus, the composition of the blood was studied. Benzathine penicillin, if injected into pregnant rats (onthe fourth,
eighth, and 11thdays), had no significant effect on the hemoglobin concentration, the red and white cell counts,
or the color index. All the changes observed were within normal limits for rats.

Penicillin, if administered during pregnancy, thus had no adverse effect on the embryo, fetus, or newborn
rats, whereas benzathine penicillin had a toxic effect on the embryo and on the development of its heart,
LITERATURE CITED
1. V. K. Demidova, Nauch. Trudy Vyssh. Ucheb. Zaved. Litovsk. SSR, No. 5, 375 (1964).

2. A, P. Kiryushchenkov and V. G. Kurdyukova, in: Simulation, Methods of Study, and Experimental Treat-
ment of Pathological Processes [in Russian], Moscow (1973}, p. 76.

3. A. M. Cheraukh and P. N. Aleksandrov, Pat. Fiziol., No. 3, 41 (1965).

4, C. K. Lowe, Brit. J. Prev. Soc. Med., 18, 14 (1964).

5. J. Warkany and E. Takaes, Arch. Path., 79, 65 (1965).

DISTURBANCE OF DEVELOPMENT OF THE PROGENY
OF RATS EXPOSED TO HYDROGEN CHLORIDE

T. E. Pavlova UDC 615.916:546.1311.015.4:612,64

Female Wistar rats were made to inhale hydrogen chloride gas once before pregnancy or on the
ninth day of pregnancy. Besides marked disturbances of the state of the lungs, in the experi-
mental rats of both groups changes in renal and hepatic function were observed. The disturbance
of the state of the organs in the mother led to developmental changes in the organs of the progeny,
manifested as a functional insufficiency of these organs in the postnatal period. A disturbance of
of lupg (after additional inhalation) and kidney function was found in male progeny of both groups,
together with changes in liver function in the male progeny of animals exposed to HCI before

pregnancy.
KEY WORDS: Hydrogen chloride; lungs; kidneys; injury to organs of the progeny.

The number of known congenital diseases has increased recently [15, 17] and, for that reason, the study
of the mechanisms of embryonic disturbances is assuming ever greater importance [12, 13]. In most investiga-
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TABLE 1. Indices of Functions of Certain Organs in the Progeny of Rats Exposed to HCl

. . Liver . (Content of
% o Kidney function function  |peutra] red fela
& ~1s in lungs af- | Relative
% £ §0 Experimental conditions o : c;;)imen? of ter aggiﬁo“‘ weight of
5 g |A diuresis | chlorides | protein a pgunc ‘al exposure | Kidneys
°E|S (inml) [(inmg/mb)| (inmg/mi)f 234N 10 0 (ex-
:>< urine (in MO
e g | ¥ m tinction
< |9 g units
Control 9,0+0,9 | 1,48%0,1 - -+ : ==
Expostite 1o HCI on ninth 30,10 | 2,37%0,23 96,00."“4,5 0,92+0,03 | 0,62=0,01
5 ay of pregnancy 10,0*=1,3 1,20==0,06 | 2,85%=0,27 93,6:=2,8 1,160,04 | 0,61=0,02
7 Exposure to HC1 before P<0,05 P<0,001
pregnancy 7,8+£0,7 O};)SS?0,0? 3,25+0,24 81,232 1,15=0,07 | 0,66==0,01
<0,001 P<0,02 P<0,05 P<0,02 P<0,02
Control 6,7=0,4 | 1,20%0,16 | 0,71=0 - =+ e
o lll}e 10 HC1 on ninth s 12 81,3+3,7 1,04%=0,06 | 0,66+0,02
ay of pregnancy 7,5=0,5 1,11%0,13 | 0,82£0,11 78,5=6,1 1,16 =0, 0
3 | @ | Exposure to HCI before ' R0 ) 0.6520,03
pregnancy 7,720,6 | 1,07£0,15 | 0,69=0,11 | 77,5%5,1 | 1,110,05 | 0,69%0,02

Legend. Values for P > 0.05 are not given.

tions the direct action of chemical compounds on the fetus or placenta has been studied. Comparatively few
studies have been made of the state and development of the progeny in relation to the state of the mother during
pregnancy [12].

Injury to maternal organs, especially the endocrine glands, heart, and liver, during pregnancy, is known
to lead to the appearance of congenital anomalies and developmental defects of the homonymous organs and sys-
tems of the progeny [2-6, 9]. Murasheva [7, 8] and Romanova {10, 11] observed hypertrophy of the fetal lungs
after unilateral pneumonectomy on pregnant rats. 1t is interesting to study the state of the organs in the progeny
after chemical injury to the maternal lungs.

The object of this investigation was to study the characteristics of development and the functional stability
of the organs in the progeny of animals with experimental lung injury. The harmful factor chosen was hydrogen
chloride (HC]).

EXPERIMENTAL METHOD

Experiments were carried out on 160 sexiially mature nulliparous female Wistar rats weighing 180-200 g,
The groups consisted of 8-15 animals. To produce maximal lung damage the rats were made to inhale HCl (at
the level Cl;; =450 mg,/m?) once for a period of 1 h. The females of group 1 were exposed to the poison on the
ninth day of pregnancy, when the anlage of the fetal lung appears. To exclude any direct action of HCI on the
fetus, the fermales of group 2 were made to inhale the poison before the pregnancy. Mating of the females
started from the 12th day after inhalation. The state of the mother was compared with the development of the
progeny. To assess the state of the mother tests reflecting the state of the lungs (respiration rate, blood oxy-
gen saturation, vital staining of the lung tissue [1]), the liver (the Quick—Pytel" test [14]), and the kidneys
(diuresis, chlorides, protein [16]) were used and the relative weights of the organs also were determined. In
the observations on the progeny attention was paid to the number of fetuses in the litter, the postpatal mortality,
and the changes in weight until the age of 4 weeks. At the age of 2 and 3 months the progenies (females and
males separately) were studied by various function tests. To study lung function, exposure to hypoxia was used:
The respiration rate was determined in a pressure chamber at an ®altitude” of 3500 m and the blood oxygen
saturation was determined when the inspired air contained 10% oxygen. The effect of an additional exposure of
the progeny to HCl (1/10 Cl,, =52 mg /m% also was used, after which the adsorption of vital dye (Neutral Red)in
the lungs was determined. During the investigation of hepatic and renal function of the progeny the same tests
were used as on the mother. The oxygen consumption, the total serum protein, and the relative weights of the
organs also were determined.

EXPERIMENTAL RESULTS

Exposure to HCI caused death of one-third of the animals in both groups with signs of severe dyspnea and
cyanosis. The lungs of the dying rats were congested, with areas of edema and hemorrhage. Lung function was
disturbed in the surviving females. On the 5th day after exposure the blood (mixed) oxygen saturation was
lowered: 56.8 +3.4% in the pregnant rats compared with 68.7+2.7% in the controls (P > 0.05); 5.29 +4.2% in the
noppregnant rats compared with 64.4 +3.6% in the controls (P > 0.05). An increase in adsorption of vital dye
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(Neutral Red) by the Iung tissne was observed inthe pregnant rats on the eighth day after exposure to HCI (1.01 =
0.05 extinction unit inthe experimental rats, 0.77 +0.04 extinction unit in the controls; P < 0.001). This para-
meter was not determined in the nonpregnant animals.

Kidney function was disturbed in both groups of experimental females. An increase in the concentration
of chlorides in the urine of the pregnant rats (1.48 +0.01 mg/ml compared with 0.94 +0.02 mg/ml in the control;
P >0.01) and in the protein concentration in the urine of the nonpregnant animals (1.53 +0.17 mg/ml compared
with 0.78 +0.10 mg/ml in the control; P > 0.001) was observed.

Changes in liver function were found only in the pregnant animals: After loading with sodium benzoate
the content of hippuric acid in the urine was increased (89.2 +2.3 mg compared with 73.1 4.7 mg in the control;
P < 0.01). No changes were found during this test in the nonpregnant rats. However, determination of the rela-
tive weights of the organs in the rats of group 2 revealed an increase in the relative weight of the liver (4.91 +
0.13 in the experimental animals and 4.55 +0.15 in the controls; P < 0.05). The relative weights of the organs
in the experimental pregnant animals were indistinguishable from those of the controls.

Observation on the development of the progeny showed an increase in mortality among the progeny of the
rats of group 1 (exposed to HCI on the 9th day of pregnancy): 31.9 +9.2% in the experimental rats and 5.6 =
3.7% in the controls (P < 0.05). The viability of the progeny of the animals of group 2 (exposed to HCl before
pregnancy) wasnot reduced, but by the fourth week of development the gain in weight of the young rats was reduced:
the males weighed 66.8 = 2.4 g compared with 75.7+2.3 g in the control (P < 0.05), the females weighed 63.2 =+
3.1 g compared with 72.2 + 1.7 g in the control (P < 0.02).

Investigation of the functions of the organs of the young rats aged 2 months showed a change in kidney
functions in the progenies of both groups of rats. The diuresis was increased (10.1 + 0.8 ml in the experimen-
tal and 7.5 £ 0.7 ml in the control group; P< 0.05) and a decrease in the protein content in the urine of the male
progeny (1.76 +0.11 mg/ml in the experimental and 2.26 +0.16 mg /ml in the control series; P < 0.02) after
exposure to the poisonontheninth day of pregnancy. When HCl was inhaled before pregnancy, the diuresis of the
male progeny was increased (10.1 £0.9 ml in the experimental and 7.5 £ 0.7 ml in the control series; P < 0.05),
but in the female progeny it was reduced (6.5 + 0.4 ml in the experimental and 8.6 + 0.9 ml in the control series;
P < 0.05). A study of the function of the organs in the rats aged 3 months also showed changes in the kidney
function of the male progeny (Table 1), The concentration of chiorides in the urine of the progenies of the ani-
mals of group 1 was reduced and the protein concentration in the urine of the progenies of group 2 was increased.

The hypoxic test showed no disturbance of lung function in the progeny. However, additional exposure to
HCl showed increased sensitivity of the male progeny to the action of this pathological agent. An increase in
absorption of vital dye by the lung tissue of the male progeny of both groups of rats was observed (Table 1).
In the male progenies obtained from the rats of group 2 liver function was disturbed: The quantity of hippuric
acid in the urine was reduced (Table 1). The relative weight of the kidneys in these animals also was increased.

Exposure of both pregnant and nonpregnant rats to HCI thus caused a disturbance of the structures and
functions of the lungs, kidneys, and liver. Changes in the mother led to a disturbance of embryogenesis and to
functional abnormalities of the organs of the progeny during the postnatal period; changes in the progeny af-
fected principally the same organs as were damaged in the mother. In fact, in the experimental females con-
siderable lung damage was observed, and in their progeny there was increased sensitivity of the lungs to the
action of the pathological agent. A fact that functional impairment of the lungs of the progeny was discovered
only by the use of additional exposure to the poison is evidence of the great compensatory power of this organ
in rats. Changes in the kidneys of the progeny were most severe. When the females were exposed to HCl be-
fore pregnancy, the subsequent pregnancy took place against the background of marked changes in the internal
organs. This evidently explains the more severe disturbances of function in the progeny of these animals than
in the progeny of rats exposed to the poison on the ninth day of pregnancy. In both groups of animals the male
offspring were more sensitive than the female. The results thus showed that the disturbance of development
of the progeny after exposure to HCI arises to some extent on account of interconnection between the homony-
mous organs of mother and fetus.
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EFFECT OF CORTISONE ON POSTTRAUMATIC
REGENERATION OF MAMMALIAN SKELETAL MUSCLES

T. M. Kovalenko UDC 616.74-001-003.93-02:615.357.453

Prolonged administration of cortisone to sexually immature rabbits and rats after previous in-
jury to the tibialis anterior muscle inherits the regeneration of skeletal muscle tissue, as mani-
fested by delay in growth of the myosymplasts and muscle tubes. In rabbits by the 15th day after
the operation the area of the muscular components of the regenerating focus was leas than their
area in the control, Analysis of the intensity of methionine~3H incorporation into the regenerat-
ing eiements of the muscle tissue showed a significant decrease in uptake of the label into nu-
clear and cytoplasmic proteins of the myosymplasts of rats receiving cortisone. Inhibition of
protein synthesis in the early stage of differentiation of muscle tissue was less marked than in
mature differentiated muscle fibers of the intact muscle.

KEY WORDS: Regeneration of skeletal muscles; incorporation of methionine-?H; area of com-
ponents of regenerating focus.

The investigation of the hormonal regulation of morphogenetic processes and, in particular, of processes

of regeneration is an urgent problem of practical as well as theoretical importance [1, 7-9]. Hormones are
known to control the synthesis of specific proteins in the tissues [6, 10, 11-13] and they can thus determine the
direction of growth and differentiation of cells {2, 4]. :
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