
Benzathine penicil l in had the s t ronges t  toxic action if given on the fourth day of pregnancy:  30.6% of the e m -  
b ryos  were  r e so rbed .  On the eight day 16.3% were  r e so rbed ,  and on the l l t h  day 2%, i.e., fewer  than in the 
control  group (3.2%). 

E m b r y o s  surviving a f t e r  adminis t ra t ion  of benzathine penicil l in developed norma l ly  in all  s e r i e s  of ex -  
pe r imen t s .  In the i r  s ize and weight they were  indistinguishable f rom e m b r y o s  in the control  group. The study 
of the development of the hear t  of e m b r y o s  in the an tena ta lpe r iod  (on the ninth, l l t h ,  15th, and 21st days) and 
during the postnatal  per iod (in r a t s  five days a f t e r  birth) r evea led  no significant changes compa red  with the 
control .  

Some inc rease  in the s ize of the hear t  and the m o r e  rapid differentiat ion of the myocard ium were  found 
only in l l - d a y  e m b r y o s  of the f i r s t  and second exper imenta l  groups (the mothers  r ece ived  benzathine penicil l in 
on the 4th and 8th days of pregnancy).  Because of the adver se  effect  of benzathine penicil l in on the developing 
fetus,  the composi t ion of the blood was studied. Benzathine penicil l in,  if injected into pregnant  r a t s  (on the fourth,  
eighth, and l l t h  days),  had no significant effect  on the hemoglobin concentrat ion,  the red  and white cell  counts, 
or  the color  index~ All the changes  obse rved  were  within normal  l imi t s  for ra t s .  

Penici l l in,  if admin i s t e r ed  during pregnancy,  thus had no adver se  effect  on the embryo ,  fetus,  or  newborn 
ra t s ,  whereas  benzathine penicil l in had a toxic effect  on the embryo  and on the development  of  its hear t .  
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DISTURBANCE OF DEVELOPMENT OF THE PROGENY 

OF RATS EXPOSED TO HYDROGEN CHLORIDE 

T .  E .  P a v l o v a  UDC 615.916:546.131]. 015.4:612.64 

Female  Wis tar  r a t s  were  made to inhale hydrogen chloride gas once before  pregnancy  or on the 
ninth day of pregnancy.  Besides  m a rked  d is turbances  of the s tate  of the lungs, in the e x p e r i -  
mental  r a t s  of both groups changes in renal  and hepatic function were  observed.  The dis turbance 
of the s tate  of the organs  in the mother  led to developmental  changes in the organs  of the progeny,  
mani fes ted  as  a functional insufficiency of these organs  in the postnatal  per iod.  A dis turbance  of 
of lung (after additional inhalation) and kidney function was found in male progeny of both groups,  
toge ther  with changes in l ive r  function in the male progeny of an imals  exposed to HC1 before  
pregnancy.  

KEY WORDS: Hydrogen chloride;  lungs; kidneys; injury to o rgans  of the progeny.  

The number  of known congenital  d i seases  has inc reased  recen t ly  [15, 17] and, for  that  reason ,  the study 
of the mechan i sms  of embryonic  d is turbances  is a s suming  eve r  g r e a t e r  impor tance  [12, 13]. In most  inves t iga-  
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T A B L E  1o I n d i c e s  of F u n c t i o n s  of  C e r t a i n  O r g a n s  in the  P r o g e n y  of  R a t s  E x p o s e d  to  HC1 

Experimental conditions 
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Legend .  
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1,2020,16 

1,11--~-0,t3 

1,07~0,15 
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2,37• 
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3,25--0,24 
P<0,02 
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0,82----- 0,11 

0,69m0,11 

96,00• 

93,6~-2,8 

81,2~3,2 
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81.3~- 3,7 

78,5• I 

77,5----- 5,1 
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1,16~0,04 
P<0,001 

1,15+0,07 
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1,04--0,06 

1,16~0,04 

1,11~0,05 

0,62m0,01 

0,61m0,02 

0,66+0,01 
P<0,02 

0,66m0,02 

0,65• 

0,69~0,02 

t i o n s  the  d i r e c t  a c t i o n  of  c h e m i c a l  c o m p o u n d s  ou the fe tus  o r  p l a c e n t a  has  been  s tud ied .  C o m p a r a t i v e l y  few 
s t u d i e s  have been  m a d e  o f  t he  s t a t e  and  d e v e l o p m e n t  of  the  p r o g e n y  in r e l a t i o n  to the  s t a t e  of  the  m o t h e r  d u r i n g  
p r e g n a n c y  [12]. 

I n j u r y  to  m a t e r n a l  o r g a n s ,  e s p e c i a l l y  the  e n d o c r i n e  g l a n d s ,  hea r t ,  and  l i v e r ,  d u r i n g  p r e g n a n c y ,  i s  known 
to l e a d  to  the  a p p e a r a n c e  of  congen i t a l  a n o m a l i e s  and  d e v e l o p m e n t a l  d e f e c t s  of  the  h o m o n y m o u s  o r g a n s  and s y s -  
t e m s  of the  p r o g e n y  [2-6 ,  9]. M u r a s h e v a  [7, 8] and  R o m a n o v a  [10, 11] o b s e r v e d  h y p e r t r o p h y  of  the  f e t a l  lufigs 
a f t e r  u n i l a t e r a l  p n e u m o a e e t o m y  on p r e g n a n t  r a t s .  It i s  i n t e r e s t i n g  to  s tudy  the  s t a t e  of  the  o r g a n s  in the  p r o g e n y  
a f t e r  c h e m i c a l  i n j u r y  to  the  m a t e r n a l  lungs .  

The  o b j e c t  o f  t h i s  i n v e s t i g a t i o n  was  to  s t u d y  the c h a r a c t e r i s t i c s  of  d e v e l o p m e n t  and the  func t iona l  s t a b i l i t y  
of  the  o r g a n s  in the  p r o g e n y  of  a n i m a l s  wi th  e x p e r i m e n t a l  lung in ju ry .  The h a r m f u l  f a c t o r  c h o s e n  was  h y d r o g e n  
c h l o r i d e  (HC1). 

E X P E R I M E N T A L  M E T H O D  

E x p e r i m e n t s  w e r e  c a r r i e d  out on 160 s e x u a l l y  m a t u r e  n u t l i p a r o u s  f e m a l e  W i s t a r  r a t s  we igh ing  180-200 g. 
The  g r o u p s  c o n s i s t e d  of  8 - t 5  a n i m a l s .  To p r o d u c e  m a x i m a l  lung d a m a g e  the r a t s  w e r e  made  to  inha le  HC1 (at 
the  l e v e l  C150 =450 m g / m  3) once  for  a p e r i o d  of  1 h. The  f e m a l e s  of  g roup  1 w e r e  e x p o s e d  to  the  po i son  on the  
ninth day  of p r e g n a n c y ,  when the  an l age  of  the  f e t a l  lung  a p p e a r s .  To exc lude  any  d i r e c t  a c t i o n  of  HC1 on the  
fe tus ,  the  f e m a l e s  of  g roup  2 w e r e  m a d e  to inha le  the  po i son  b e f o r e  the  p r e g n a n c y .  Mat ing  o f  the  f e m a l e s  
s t a r t e d  f r o m  the  12th day  a f t e r  i nha la t ion .  The s t a t e  of  the  m o t h e r  was  c o m p a r e d  wi th  the  d e v e l o p m e n t  of  the  
p r o g e n y .  To a s s e s s  the  s t a t e  of  the  m o t h e r  t e s t s  r e f l e c t i n g  the  s t a t e  of the  l ungs  ( r e s p i r a t i o n  r a t e ,  b lood  o x y -  
gen s a t u r a t i o n ,  v i t a l  s t a i n i n g  of  the  lung t i s s u e  [1]), the  l i v e r  (the Q u i c k - P y t e l '  t e s t  [14]), and  the  k idneys  
( d i u r e s i s ,  c h l o r i d e s ,  p r o t e i n  [16]) w e r e  u s e d  and  the r e l a t i v e  w e igh t s  of the  o r g a n s  a l s o  w e r e  d e t e r m i n e d .  In 
the  o b s e r v a t i o n s  on the  p r o g e n y  a t t e n t i o n  was  pa id  to  the  n u m b e r  of  f e t u s e s  in the  l i t t e r ,  the  p o s t n a t a l  m o r t a l i t y ,  
and  the  c h a n g e s  in weight  unt i l  the  age  of 4 weeks .  At  the  age  of 2 and  3 mou ths  the  p r o g e n i e s  ( f e m a l e s  and 
m a l e s  s e p a r a t e l y )  w e r e  s t u d i e d  by  v a r i o u s  funct ion  t e s t s .  To s tudy  lung funct ion ,  e x p o s u r e  to  h~23oxia was  used :  

The  r e s p i r a t i o n  r a t e  was  d e t e r m i n e d  in a p r e s s u r e  c h a m b e r  a t  an na l t i t ude"  of  3500 m and  the  b lood  oxygen  
s a t u r a t i o n  was  d e t e r m i n e d  when the [ a s p i r e d  a i r  c o n t a i n e d  10% o x y g e n .  The e f f ec t  of  an a d d i t i o n a l  e x p o s u r e  of  
the  p r o g e n y  to HC1 (1/10 C150 =52 mg / m  3) a l s o  was  used ,  a f t e r  which  the a d s o r p t i o n  of v i t a l  dye (Neut ra l  Red) in 
the  lungs  was  d e t e r m i n e d .  Dur ing  the  i n v e s t i g a t i o n  of  he pa t i c  and  r e n a l  funct ion  of  the  p r o g e n y  the  s a m e  t e s t s  
w e r e  u sed  a s  on the m o t h e r .  The oxygen  c o n s u m p t i o n ,  the t o t a l  s e r u m  p r o t e i n ,  and  the r e l a t i v e  we igh t s  of the  
o r g a n s  a l s o  w e r e  d e t e r m i n e d .  

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 �9 3.4% in the pregnant rats compared with 68.7 i 2.7% in the controls (P > 0.05); 5.29 i4.2% in the 
noapregnant 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 lung t issue was observed in the pregnant ra ts  on the eighth day af ter  exposure to HCI (t.01 • 
0.05 extinction unit inthe experimental  rats ,  0.77 • 0.04 extinction unit in the controls;  P < 0.001). This pa ra -  
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 ra ts  (1.48 • 0.01 mg /ml  compared  with 0.94 • 0.02 mg /ml  in the control;  
P > 0.01) and in the protein concentrat ion 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 l iver  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 • mg compared  with 73.1 • mg in the control;  
P < 0.01). No changes were found during this test  in the nonpregnant rats.  However, determinat ion of the r e l a -  
tive weights of the organs  in the ra ts  of group 2 revealed an increase  in the relat ive weight of the l iver  (4.91 • 
0.13 in the experimental  animals and 4.55 • in the controls;  P < 0.05). The relat ive weights of the organs 
in the experimental  pregnant animals were indistinguishable f rom those of the controls .  

Observation on the development of the progeny showed an increase  in mortal i ty  among the progeny of the 
ra ts  of group 1 (exposed to HC1 on the 9th day of pregnancy): 31.9 • 9.2% in the experimental  ra ts  and 5.6 • 
3.7% in the controls  (P < 0.05). The viability of the progeny of the animals of group 2 (exposed to HC1 before 
pregnancy) was not reduced, butby the fourthweek of development the gain in weight of the young ra ts  was reduced: 
the males weighed 66.8 • g compared  with 75.7 • 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). 

Investigatio n of the functions of the organs  of the young ra ts  aged 2 months showed a change in kidney 
functions in the progenies of both groups of ra ts .  The diuresis  was increased (10.1 • ml in the exper imen-  
tal and 7.5 • 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 • 0o16 m g / m l  in the control  se r ies ;  P < 0.02) after 
exposure to the poison on the ninth day of pregnancy. When H C1 was inhaled before pregnancy,  the diuresis  of the 
male progeny was increased  (10.1 • ml in the experimental  and 7.5 • ml in the control  ser ies ;  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 ser ies ;  
P < 0.05). A study of the function of the organs in the ra ts  aged 3 months also showed changes in the kidney 
function of the male progeny (Tabl e 1). The concentration of chlorides in the urine of the progenies  of the ani-  
mals  of group 1 was reduced and the protein concentrat ion in the urine of the progenies of group2 was increased.  

The hypoxic test  showed no disturbance of lung function in the progeny. However, additional exposure to 
HC1 showed increased sensitivity of the male progeny to the action of this pathological agent. An increase in 
absorption of vital dye by the lung t issue of the male progeny of both groups of ra ts  was observed (Table 1). 
In the male progenies  obtained f rom the ra ts  of group 2 l iver  function was disturbed: The quantity of hippurie 
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 ra t s  to HC1 thus caused a disturbance of the s t ruc tures  and 
functions of the lungs, kidneys, and liver.  Changes in the mother  led to a disturbance of embryogenes is  and to 
functional abnormali t ies  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 sensit ivity 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 HC1 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 ra ts  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 resul ts  thus showed that the disturbance of development 
of the progeny af ter  exposure to HC1 a r i s e s  to some extent on account of intereonnection between the homony- 

incus organs of mother and fetus. 
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E F F E C T  O F  C O R T I S O N E  ON P O S T T R A U M A T I C  

R E G E N E R A T I O N  O F  M A M M A L I A N  S K E L E T A L  M U S C L E S  

T .  M. K o v a l e n k o  UDC 616.74-001-003.93--02:615.357.453 

Pro longed  admin i s t r a t ion  of cor t i sone  to sexual ly  imma tu re  rabbi t s  and r a t s  a f t e r  p rev ious  in- 
jury  to the t ib ia l i s  an t e r io r  muscle  inher i ts  the regenera t ion  of skele ta l  muscle  t i ssue ,  as mani -  
fes ted  by delay ia growth of tbe myosympla s t s  and musc le  tubes. In rabb i t s  by the 15th day a f t e r  
the operat ion the a r e a  of the muscu la r  components  of the r egenera t ing  focus was l e s s  than the i r  
a r e a  in the control .  Analys is  of the intensity of methionine-3H incorpora t ion  into the r e g e n e r a t -  
ing e l emen t s  of the musc le  t i s sue  showed a significant dec rease  in uptake of the label  into nu- 
c l ea r  and cy top lasmic  pro te ins  of the m y o s y m p l a s t s  of r a t s  rece iv ing  cor t i sone .  Inhibition of 
pro te in  synthes is  in the ea r ly  s tage of different ia t ion of musc le  t i s sue  was l e s s  ma rked  than in 
mature  di f ferent ia ted musc le  f ibers  of the intact muscle .  

KEY WORDS: Regenera t ion  of skele ta l  musc les ;  incorporat ion of metbionine-3H; a r e a  of cona- 
ponents of r egenera t ing  focus. 

The investigation of the hormonal regulation of morphogenetie 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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