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Experiments  in vivo showed previously that hypophysectomy in rats  is accompanied by a significant 
increase in polyaucleotide phosphorylase (PNPase) activity in the ribosomal fractions of l iver  [1]. Injection 
of growth hormone into hypophysectomized animals inhibits the activity of this enzyme, restor ing it to its 
initial level, whereas in intact ra ts ,  ra t  growth hormone did not reduce PNPase activity. 

To study the problem of whether this effect of growth hormone is direct  o r  takes place through certain 
other  humoral factors,  experiments were car r ied  out in vitro on a culture of ra t  hepatocytes. In the opinion 
of many workers ,  investigations of hormone-dependent changes in l iver  enzyme systems are  best car r ied  
out on a pr imary  monolayer cell culture and not on a cell suspension. The reason is that during culture the 
cells recover  their  specific functions and also res to re  the receptor  apparatus of thei r  membranes,  which is 
injured during t reatment  of the l iver  t issue with enzymes [2, 4, 5]. 

By the use of a monolayer culture the conditions are  thus created for  direct contact between hormone 
and target  cells.  

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

Hepatocytes were cultured by a method developed in the Laboratory of Biological Standardization of 
Hormones. The l iver  of Wistar ra ts  of both sexes,  aged 8 and 50 days, was removed under steri le  conditions, 
t reated with 0.02% EDTA solution with antibiotics, and pieces of the large lobe (500 rag) were carefully 
minced. The pieces of l iver,  washed in 0.02% EDTA to remove blood, were t reated with 7 ml of 0.25% trypsin 
solution (from Serva, West Germany) and incubated for 8-10 rain with periodic shaking. The trypsin solution 
was then removed, medium No. 199 with 1070 embryonic calf serum in a volume of 7 nfl was added, and the 
t i s sue  was dispersed by pipeting 10-15 t imes.  The pr imary  suspension thus obtained was allowed to stand 
for  15-20 rain at 20~ Hepatocytes are  known to be much la rger  than other types of l iver  cells [3], and they 
therefore  sediment more  rapidly. The supernatant was next removed and the floccular residue of hepatecytes 
was diluted in 50 ml of medium with 10% embryonic calf serum. The final suspension, containing 5 x 106- 
6 • 106 ce l l s /ml  medium, was poured in doses of 2 ml into Carrel l  flasks and allowed to stand at a constant 
tempera ture  of 37~C in an atmosphere of 95% air  and 5% CO~. The cells were cultured for 1-3 days and the 
medium was changed every 24 h. Aider the last  change the medium contained no serum. Growth hormone was 
added to the tes t  cultures in a dose of 1 ~ g / m l  (human somatotropin, obtained from Kaunas Endocrine Prepa-  
rations Factory) in a volume of 0.1 ml and an equal volume of medium No. 199 was added to the control cul- 
t a res .  After incubation for 3 h the medium was removed and the cells were separated from the glass to obtain 
a cell suspension. The cells were subjected to osmotic shock for  1 h, then homogenized in a glass homogen- 
izer  containing i mM Tris-HC1, pH 8.0, 2 mM MgC12, and 2 mlVI 2-mercaptoethanol. 

PNPase activity was revealed by studying phosphorolysis of poly(A) in the presence of 32P-orthophosphate. 
32p-nucleoside diphosphates, adsorbed on Norite,  were determined as the reaction products. PNPase activity 
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TABLE 1. E f leet  of Growth Hormone  on 
P N P a s e  Act iv i ty  in Cu l tu res  of  Hepa tocy tes  
Obtained f r o m  Intact  and Hypophysec tomized  
Rats  (M �9 m)  

J 
~ 

~ o~" 

8 
8 
8 
8 
8 
8 

50 
50 
50 
5O 
50 
50 

* p <  

~NPase activity, 
Experimental conditions lunits/mg pro- 

I ein 

Intact 
Intact + growth horm one 
Intact 
Intact + growth hormone 
Intact 
Intact + growth hormone 
Intact 

I Intact + growth hormone 
/ Intact 
Intact + growth hormone 

I Hypophysectomized 
Hypophysectomized + 
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0.001 c o m p a r e d  with cont ro l .  

5,50+0,12 
2,45_+0,07* 
4,60_+0,05 
2,80• 
7,67_+0,15 
4,26_+0,10. 
8,40+_0,19 
4,20-+0,10. 
10,05• 
5,50+__0,11" 

83,30• 

7,85+0,04. 

was expressed in units/rag protein. The unit of activity of the enzyme was taken to be that amount of it which 
catalyzed incorporation of 1 nanomole 32p-orthophosphate into material adsorbed on charcoal during incuba- 
tion for 60 rain at 37~C. The protein content was determined by Lowry's method. 

Liver from hypophysectomized rats (I week after hypophysectomy) also was used in the experiments. 
The pituitary was removed through a transauricular approach on an instrument designed in the Laboratory 

of Biological  Standardizat ion of H o r m o n e s  [6]. 

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

The r e s u l t s  g iven in Tab le  1 r e f l e c t  both the or ig inal  s ta te  of P N P a s e  act ivi ty  in a cul ture  of hepatoeytes  
f r o m  intact  and hypophysec tomized  r a t s ,  and also the act ivi ty  of th is  enzyme  in the ce l l s  during the action of 
growth hormone .  It  will be c l e a r  f rom Tab le  1 that  P N P a s e  activity of  hepatocytes  f rom 50-day-o ld  r a t s  was 
somewhat  h igher  than f r o m  8-day-old  newborn an imals .  The sens i t iv i ty  of the ce l l s  to growth hormone  was 
the  s a m e  in r a t s  of both groups  - in both cu l tu res  enzyme  act iv i ty  was reduced  by half. P N P a s e  act ivi ty in 
hepa tocytes  of  intact  an ima l s  was found to be 4 to 8 t i m e s  lower  than in hepatocytes  f r o m  hypophysec tomized  
r a t s ,  conf i rming  the r e s u l t s  of e x p e r i m e n t s  in vivo [1]. Th i s  could indicate tha t  slow pro te in  syn thes i s  st i l l  
continues in the l i v e r  ce l l s  of  hypophysec tomized  an imals  when t r a n s f e r r e d  to cu l ture  condit ions.  Unlike 
r e s u l t s  obtained in vivo, addition of growth ho rmone  to a cu l ture  of hepatocytes  f r o m  intact  an imals  r evea led  
a m a r k e d  d e c r e a s e  (by half) in P N P a s e  act ivi ty  in the  po ly r ibosoma l  f rac t ion  of the  l i v e r  ce l l s .  Meanwhile 
g rowth  hormone ,  if added to hepatocytes  of hypophysec tomized  r a t s ,  caused  the s ame  sharp  decline (by fou r -  
f if ths) in P N P a s e  ac t iv i ty  in the e x p e r i m e n t s  in vivo.  The absence  of effect  of growth homuone in v i ~  and 
the d i scove ry  of i ts  effect  in v i t ro  can evident ly  be  explained on the grounds that  under  conditions of  isola t ion 
the  hepa tocy tes  lose  the ex t r aee l l u l a r  f ac to r s  which regu la te  the  ac t iv i ty  of  t he i r  enzyme s y s t e m s .  In 
p a r t i c u l a r ,  ce l l s  grown for  a long t i m e  in vi t ro  a r e  depr ived  of the  influence of p i tu i ta ry  ho rmones ,  including 
growth hormone,  as a r e s u l t  of which they become  m o r e  sens i t ive  to exogenous growth hormone .  This  view 
is con f i rmed  by the  r e s u l t s  of  e x p e r i m e n t s  on hypophysec tomized  an ima l s .  As the w r i t e r s  showed p rev ious ly ,  
r e m o v a l  of  endogenous growth ho rm one  by hypophysec tomy fac i l i t a tes  mani fes ta t ion  of  the high sens i t iv i ty  of 
the l i v e r  P N P a s e  to exogenous growth ho rmone  [1]. 

The  r e su l t s  of  th is  inves t igat ion show that  hepa toey tes  a r e  t a r g e t  ce l l s  fo r  growth hormone  and that  
P N P a s e  act ivi ty can be regu la ted  through d i r ec t  contac t  with hepa tocy tes .  
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