
found no changes whatsover .  Neonatal  androgenizat ion i n c r e a s e s  p i tu i ta ry  lac to t ropic  act ivi ty [7,8]. 

The fact  that  the STH level  in the adenohypophysis  of neonatal ly androgenized ra t s  is unchanged is evi-  
dence of the se lec t ive  action of TP on the regulat ion of sec re t ion  of gonadotropic hormones .  The change in 
gonadotropic act ivi ty  can evidently be explained by a dec r ea se  in the tonic inhibi tory influence of the hypothal-  
amic  ca techo lamines  of LTH secre t ion  and of the s t imulat ing effect  on sec re t ion  of lutenizing hormone.  
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ON R E A C T I V E  C H A N G E S  IN T H E  L I V E R  O F  T H E  
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The l ive r  of young ra t s  aged 30 days was studied spec t rocy tophotomet r i ca l ly  (content of glycogen, 
amino ac ids ,  RNA, and DNA) and m orphome t r i c a ! l y  (size of the nuclei and nucleoli ,  mitot ic  index) 
48 h a f t e r  i n t r a g a s t r i c  adminis t ra t ion  of CC14. Toxic hepati t is  had been produced in the mo the r s  
of these  r a t s  before  pregnancy.  The resu l t s  indicate that  previous  hepat i t is  in the mothe r  not 
only affected the morphologica l  nature  and h is tochemica l  p rope r i t i e s  of the l ive r  of the progeny,  
but also led to cons iderable  changes in the r e sponse  of the hepatocytes  to admin is t ra t ion  of the 
poison, for  t h e h a r m f u l  ef fee t  of the hepatotoxin was inc reased .  

KEY WORDS: injury to the l i ve r  by CC14; toxic hepati t is ;  hepatocytes;  changes in l ive r  of the 
progeny.  

D i seases  of the l iver ,  espec ia l ly  infectious hepat i t i s ,  occupy an impor tan t  p lace  among the causes  of in- 
t rau te r ine  pathology of the fetus and may  be the cause of delay in the genera l  development  of the child and its 
p red i spos i t ion  to var ious  d i seases  [5]. D i seases  of the l ive r  a re  poss ib le  in the postnatal  per iod  in a child 
whose mo the r  had hepat i t is  shor t ly  before  or  during the p reced ing  pregnancy  [6]. Exper iments  have shown 
[2,3] that degenera t ive  changes cha r ac t e r i z ed  by extensive vacuolation of the cy top lasm of the hepa tocytes ,  
signs of balloon degenerat ion,  increas ing  p r o c e s s e s  of des t ruct ion of the cell  nuclei ,  and so on, a r i s e  in young 
ra t s  whose mo the r s  had been poisoned with a - m e t h y l s t y r e n e .  Tr ip le  adminis t ra t ion  of CC14 to r a t s  causes  
phys ica l  underdevelopment  and delay in sexual matura t ion  of young r a t s ,  in which the f i r s t  p regnancy  is  late to 
occur  and runs a pathological  course  [4] o 

In the invest igat ion desc r ibed  below the morphologica l  and h is tochemica l  react ion of the l ive r  of young 
ra t s  aged 30 days to adminis t ra t ion  of a hepatotoxin was studied. Before  pregnancy  toxic hepat i t is  had been 
produced in the mo t he r s  of these  young ra t s  (three inject ions of CC14, each of 0.3 m l / 1 0 0  g body weight, as  a 
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Fig. 1. L iver  of control  (a) and exper imen ta l  (b) young ra t s  48 h a f t e r  i n t r agas t r i c  admin-  
i s t r a t ion  of CC14. H e m a t o x y l i n - e o s i n ,  200 x. 

zz, O T 

10,0 

#,o+  

7 * ,0+4,,5 

#,0~#,0 
s.ot3,5 

: I 

z ~  

::: t 

t 

-! MT, ~ o 
50 

30 

20 

1 2 3 

Fig. 2. Changes in s ize  of nuclei (a) and nucleoli (b) 
and in mitot ic  index (c) of hepatocytes  of an imals  of 
expe r imen ta l  and control  groups:  i) intact ,  2) con- 
t ro l ,  3) expe r imen ta l  r a t s .  Ordinate:  a) s ize of nu- 
clei ,  b) s ize  of nucleoli ,  in conventional units,  c) 
mi to t ic  index, in p romi l l e  (on right).  

50% oily solution, at in te rva l s  of 2 days) [9]. 

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

Altogether  21 l i ve r s  of r a t s  aged 30 days were  studied 48 h a f t e r  i n t r aven t r i cu l a r  adminis t ra t ion  of CC14 
(0.2 ml  of a 50% oily so lu t ion/100 g body weight); the mo the r s  (nine) of these  young ra t s  had prev ious ly  had 
toxic hepat i t i s .  The l i ve r s  of 22 young ra t s  poisoned with CC14, but whose mo the r s  were  intact ,  s e rved  as the 
control .  

After  fixation i n a l c o h o l - f o r m a l i n  and Carnoy ' s  fluid the l iver  was embedded in paraf f in  wax in the usual  
way. The dewaxed sect ions were  stained with h e m a t o x y l i u - e o s i n a a d  impregna ted  with s i l ve r  by Foot ' s  method.  
Glycogen and neut ra l  g lycoprote ins  were  revea led  by the PAS reac t ion ,  a - a m i n o  acids by ninhydrin and Schiff 's  
reagent ,  SH-amino acids by t r e a t m e n t  with DDD as desc r ibed  by Barne t t  and Seligman, bas ic  and acidic pro te ins  
with Fas t  Green ,  RNA with gallocyanin by E i n a r s o n ' s  method,  and DNA by the Feulgen react ion  with hydro lys i s  
in hot HC1. The following subs tances  were  de te rmined  quanti tat ively in the hepatocytes  by a two-wave method 
on a probe  spec t rocy topho tomete r :  glycogen and a - a m i n o  acids [9], SH-amino acids and RNA [8], and DNA [7]. 
The a r e a  of the nuclei and nucleoli of the hepatocytes  was m e a s u r e d  with an ocular  m i c r o m e t e r  along the g r e a t -  
es t  d i ame te r  with a magnif icat ion of: object ive 90 x, ocular  15 x. The number  of  d iv id inghepa toey teswas  counted 
in 6000 cel ls  and e x p r e s s e d  in promilleo 
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Fig. 3. His tograms of DNA content in hepatocyte 
nuclei:  a) intact  young rats  aged 30 days; al) the 
same young rats  48 h after  injection of CC14; b )  
intact ra ts  whose mothers  had previously had 
toxic hepatitis; bl) the same young rats  48 h 
af ter  administrat ion of CC14. Ordinate, f requ- 
ency of occurrence;  absc issa ,  DNA content in 
ploidy units. 

E X P E R I M E N T A L  R E S U L T S  

Administrat ion of CC14 to young rats  aged 30 days, in whose mothers  toxic hepatitis had been produced 
before pregnancy,  led af ter  48 h to the development of severe  damage to the l iver  t issue,  expressed  as a marked 
enlargement  of the zone of necro t ic  degenerating cells (Fig. 1). The a rea  of damage to the hepatocytes amounted 
to half, or  somet imes  the g rea te r  par t  of the l iver  lobule. Elsewhere many cells with signs of hydropic degen- 
erat ion and cloudy swelling were seen. The glycogen content in the cytoplasm of all l iver cells of the rats  of 
the experimental  group was sharply reduced, whereas in the control animals glycogen disappeared only from 
the cytoplasm of the necrot ic  hepatocytes located around the central  vein (Fig. 1). The react ion for protein 
showed a decrease  in the intensity of staining in the zone of the dying cells and in same of the hepatocytes f rom 
the middle and per iphera l  zone. A marked increase  in the intensity of staining was found in l iver  cells in the 
per ipor ta l  zones.  A s imi lar  pat tern was found on his tochemical  demonstrat ion of RNA. 

Measurement  of the nucleoli in the hepatocytes revealed a significant increase  in their  size 48 h af ter  
administrat ion of CC14 to the rats  of the experimental  group (Fig. 2). Changes in the d iameter  of the nuclei 
and in the number of mitot ical ly dividing cells were in the same direction. 
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The resu l t s  of cy tospec t ropho tomet r i c  invest igat ion of the DNA content in the hepatocyte  nuclei of the 
control  an imals  showed an i n c r e a s e  in the population of nuclei with a te t rap lo id  DNA content and the appearance  
of cel ls  of the diploid s e r i e s ,  in va r ious  phases  of the synthetic  pe r iod  (Fig. 3). Meanwhile admin is t ra t ion  of 
CC14 to young r a t s  whose m o t he r s  had p rev ious ly  had toxic hepat i t is  caused an i nc rea se  in the number  of syn-  
thes iz ing nuclei with the polyploid DNA content,  in excess  of 4c and 8c (Fig. 3)o Before  poisoning,  a h igher  
pe rcen tage  of polyploid ce l l s  was found in the l i ve r  of these  an ima l s  than in the l ive r  of the intact  young r a t s .  

Impregna t ion  of the sect ions  with s i lve r  by Foot ' s  method showed d i f fe rences  in the c h a r a c t e r i s t i c s  of 
the a rgyrophi l i c  "skele ton" of the l iver :  In the control  group the f ibers  were  del icate ,  thin, shor t ,  and twisted,  
whereas  in the expe r imen ta l  group they were  much longer ,  c o a r s e r ,  and frequently loosely  arranged~ 

The facts  desc r ibed  above indicate that p rev ious  toxic hepat i t is  in the mothe r  ra t  not only was re f lec ted  
in the morphology and h i s tochemica i  p r o p e r t i e s  of the l i ve r  of the progeny ,  but a l so  led to changes in the r e s -  
ponse of that  organ to subsequent  admin is t ra t ion  of the hepatot ropic  poison,  the ha rmfu l  action of CC14 was 
potentiated,  despi te  an i nc r ea s e  in the number  of mi to t i ca l l y  dividing cel ls  and of nuclei with a polyploid DNA 
content. The appearance  of the l a t t e r  may pe rhaps  re f lec t  functional exhaust ion of the l i ve r  because  of i ts  
e a r l i e r  in t rau te r ine  development  and different iat ion [2,3]~ 

During p regnancy  the re  is thus close interconnect ion between the organs  and s y s t e m s  of the mothe r  and 
the fe toplacental  complex.  Normal  development  and different iat ion of the organs  and t i s sues  of the emb ry o  
take place  only if the p a r a m e t e r s  of the endocrine organs  and of organs  d i rec t ly  par t ic ipa t ing  in the maintenance 
of fetal  vi tal  ac t iv i ty  a r e  kept within physiological  l imi t s  for  pregnancy.  Dysfunction of the homonymous organ 
in the fetus a r i s e s  as a r e su l t  of a d is turbance  of no rma l  re la t ions  within the mothe r  - p l a c e n t a -  fetus s y s t e m  
and of d is turbance  of the co r re la t ion  between in terac t ions  of the affected organ and the o rgan i sm as  a whole 
a f t e r  b i r th ,  i~ compensa to ry  changes taking place in the developing fetus to enable it to exis t  and develop in 
the antenatal  pe r iod  a r e  the cause of the pathological  d i s turbances  a f t e r  bir th .  
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