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The sys tem of mononuc lea r  phagocytes  of the l ive r  was blocked in ma le  Wis tar  r a t s  weighing 
140-160 g by iron carbonyl  (brand R-100 F) with a pa r t i c l e  s ize  of 1-1.5 p.  The blockade was 
c a r r i e d  out 2 h before  par t ia l  hepa tec tomy and also 3 and 18 h a f t e r  the opera t ion .  Injection 
of the iron compound before  the opera t ion  and in the ea r ly  p r e r ep l i ca t i ve  per iod  of r e g e n e r a -  
tion led to substant ia l  delay of the peak of the index of labeled nuclei and mi to t ic  index of the 
hepatocytes  accompanied  by a genera l  reduct ion in p ro l i f e ra t ive  power of the hepatocytes .  
Blockade of the sys t em of mononuc lea r  phagocytes  in the per iod of intensive DNA synthes is  
by hepa tocy tes  of the r egene ra t ing  l i ve r  was l e s s  effect ive.  The facts  a r e  evidence of the 
impor tan t  role  of the Kupffer cel ls  in regulat ion of r e p a r a t i v e  regenera t ion  of the l iver .  
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The Kupffer ce l l s  belong to the s y s t em  of mononuc lea r  phagocytes  [7] and the i r  re la t ions  with the hepa -  
tocytes  a r e  complex.  This  can be seen in p r o c e s s e s  such as bile format ion  [1], s t e ro id  m e t a b o I i s m  [9], and so 
o n .  

Few studies of t he  ro le  of the  Kupffer cel ls  in r e p a r a t i v e  regenera t ion  of the l ive r  have yet  been pub-  
l ished [3]. To examine this p rob lem in the p resen t  invest igat ion the Kupffer ce l l s  w e r e  se lec t ive ly  blocked by 
a suspension of i ron carbonyl  (brand B-100F) with a pa r t i c l e  s ize  of 1-1.5 p [4]. The re  a r e  indications that  
pa r t i c l e s  of this s ize  a r e  ingested by the m a c r o p h a g e s  of  the l i ve r  and do not pene t ra te  into l y s o s o m e s  of  o ther  
types of cel ls  in the hepatic m e s e n c h y m e  (endothelial, etc.) [11]. To de t e rmine  m o r e  p r e c i s e l y  the na ture  of 
the re la t ionship  between the Kupffer cell  and hepatocytes  during r e s to ra t i on  of the m a s s  of the r e s ec t e d  l ive r ,  
iron carbonyl  was injected before  the opera t ion ,  in the ea r ly  p r e r ep l i ca t i ve  pe r iod ,  and in the per iod of m o s t  
intensive DNA synthes is  by the hepatocytes  and the intensi ty of  hepatocyte  p ro l i fe ra t ion  in each of  these s i t ua -  
tions was compared .  

EXPEBIMENTAL METHOD 

Exper iments  were  c a r r i e d  out on m a l e  Wis tar  r a t s  weighing 140-160 g in which two thi rds  of  the l ive r  
was r e sec t ed  under ure thane anes thes ia  between 9 and 10 a .m.  An injection of 1 ml  of  a 10% suspens ion  of iron 
carbonyl  (B-100 F) was given into the r ight  f emora l  vein 2 h before  the opera t ion (group 1) or  3 h (group 2) and 
18 h (group 3) a f t e r  the opera t ion.  The ef fec t iveness  of the blockade of the Kupffer m a c r o p h a g e s  was ver i f ied  
morphologica l ly .  In the control  s e r i e s  1 m l  of 0.9% NaC1 solution was injected.  The r a t s  of  groups  2 and 3 
were  given an in t raper i tonea l  injection of [3H]thymidine in a dose  of 2 p C i / g  body weight (specific act ivi ty  
20 Ci /mmole )  1 h be fo re  s a c r i f i c e .  The an ima l s  w e r e  ki l led 5-8 at a t ime  24, 32, 48, and 72 h a f t e r  par t i a l  
hepa tee tomy.  The mi to t ic  index (MI, in ~ ) was de te rmined  by counting 5000 hepatoeytes ,  and the index of 
labeled  nuclei (ILN) was ca lcula ted  for  3000 hepatocytes .  In the l a t t e r  case ,  sec t ions  s ta ined with hema to x -  
ylin - eosin were  coated  with liquid type M (NIIKhimfoto) photographic emulsion and exposed at 4~ for  10 
days .  The numer i ca l  r e su l t s  w e r e  subjected to s ta t i s t i ca l  ana lys is  by means  of Student 's  t t e s t .  
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TABLE 1. MI of Hepatocytes {in ~ in Control  and after  Blockade of Kupffer Cells of 
Liver  at Different Times  af ter  Par t ia l  Hepatectomy 0VI ~m) 

Time after operation, h 
Group of rats 

24 32 48 72 

Group 1 
experimental 
control 

Group 2 
experimental 
control 

Group 3 
experimental 
control 

Infrequent mitoses 
3,3-+-0,3 

Infrequent mitoses 
2,7-----0,2 

4,2"+'0,3* 
8,2~0,4 

Infrequent mitoses 
18,3• 

Infrequent mitoses 
17,42+-0,9 

8,5--0,6" 
15,1~0,3 

14,12---1,1" 
5,6-----0,3 

11,7-----0,6" 
5,120,5 

6,32---0,5* 
4,5-----0,4 

3,5• 
1,1~0,1 

4,920,2* 
1,8m0,2 

2,9"+0,2 * 
1,4--0,2 

*Here  and in Table 2, differences between experiment  and control  are  significant. 

TABLE 2. ILN of Hepatocytes in Control and after  Blockade of Kupffer Cells of the 
Liver  at Various Times  af ter  Part ia l  Hepatectomy (M ~ m) 

Time after operation, h 
Group of rats 

24 32 ' ] 48 72 

Group 2 
experimental 
control 

Group 3 
experimental 
control 

0,03* 
17,7+0,5 

16,1"+ '0 ,6  * 
21,7-----0,8 

2,2"+-0,3 * 10,8"-0,2" 
12,1"+-1,1 8,420,8 

9,3---+0,3 6,I--0,4" 
ll,3"+-l,l 7,6m0,3 

5,7-+-0,3 * 
2,5~0,4 

3 , 7 •  
2,1+--0,2 

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

The dynamics  of MI of the hepatocytes  was the same in the control  ra ts  of  all three  groups (Table 1) : 
After  24 h 2-10 ~/00 of mi toses  were  found; the peak of MI occur red  af ter  32 h; by 48 h MI had fallen by m o r e  
than half,  and by 72 h MI did not exceed 2 ~176 

In the experimental  ra ts  of groups 1 and 2 pract ica l ly  no mi toses  were found in hepatocytes 24 and 32 h 
af ter  the operation.  The l a rges t  number  of mi toses  was found after  48 h, when in the control  MI was signifi-  
cantly reduced~ In half  of the ra t s  of  group 3 the dynamics  of MI was c loser  to the control ,  although as a rule 
no c lear  peak of mi toses  could be found in them 32 h af ter  the operation.  The marked  "trai l"  of mi toses  72 h 
af ter  the operat ion will be apparent ,  and in the control  the values of MI were much lower at these t imes.  

Analysis  of the autoradiographs  revealed maximal  values of ILN in the control  ra ts  24 h af ter  the ope ra -  
tion (Table 2); with an inc rease  in the period after  the operat ion ILN thereaf ter  fell steadily. 

If the iron p repa ra t ionwas  injected into the animals 3 h af ter  the operat ion,  ILN 24 and 32 h la ter  was many 
t imes sma l l e r  than at the same t imes in the control  ra ts .  The maximal  values of ILN were  found only af ter  48 
h; 72 h af ter  the operat ion rLN was cons iderably  lower ,  although it still remained higher at this time than in 
the control .  It is interest ing to note that the peak of mi toses  in the rats  of this group coincided with maximal  
values of ILN, and as a f i rs t  approximation this can be regarded as a definite tendency toward au tosynchroniza-  
tion of the regenera t ing hepatocyte pool [5, 6]. If the mononuclear  phagocytes were blocked 18 h af ter  the o p e r a -  
tion, the dynamics  of ILN differed only a li t t le from that in the control .  

During "loading" of the lysosomes  of the Kupffer macrophages  a substantial change was thus observed in 
the course  of hepatocyte regenera t ion.  On the general  plane, prol i fera t ion of the hepatocytes was inhibited, as 
could be deduced from the delay of the ILN and MI peaks and their  lower values than in the control .  It is im-  
portant  to emphasize  that the effect iveness of blockade of the mononuclear  phagocyte sys tem large ly  depended 
on its t ime relat ive to the periods of hepatocyte prol i ferat ion.  Blockade c lear ly  inhibited hepatocyte p ro l i f e r a -  
tion when this took place immediately  before the operat ion or  in the ear ly  prerepl ica t ive  period,  i .e. ,  3 h af ter  
the operation~ Meanwhile it was less  effective in the period of  intensive DNA synthesis  by the hepatocytes of 
the regenera t ing  l iver .  

When the lysosomes  of the hepatic macrophages  a re  loaded with foreign ma te r i a l ,  these cells  evidently 
lose much of  their  abili ty to induce hepatocyte prol i fera t ion [2]. This may  be connected with a dec rease  in the 
acces s  of acid hydro lases  of the lysosomes ,  which part icipate in the "induction" of an adequate mic roenv i ron -  
ment  for the prol i fera t ing hepatocytes ,  into the ext racel lu lar  medium. The suggestion that acid and neutral  p r o -  
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teases can induce cell growth in vitro has recently been confirmed experimentally [8, 10]. 

On the other hand, during blockade of the lysosomes of the macrophages by foreign part icles ,  these cells 
may lose their ability to form lipid metabolites (of the fatty acid type), albumin -bi l i rubin complexes, and other 
substances which, under normal conditions, stimulate hepatocyte proliferation [1]. 

Inhibition of hepatocyte proliferation during blockade of the Kupffer macrophages of the l iver may per -  
haps be due to a change in the ability of these macrophages to metabolize cort icosteroids [9], to a disturbance 
of the microcirculation in the hepatic sinnsoids, and to other causes. 

Although the mechanism of the abnormalities of hepatocyte regeneration during blockade of the Kupffer 
cells are  not yet c lear ,  the results described above are  certain evidence of the important role of the Kupffer 
cells in the regulation of reparat ive regeneration of the l iver.  
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E F F E C T  OF T H Y I ~ O C A L C I T O N I N  AND H Y P O X I A  ON DNA 

S Y N T H E S I S  IN C O N N E C T I V E - T I S S U E  C E L L S  

OF T H E  R E G E N E R A T I N G  SKIN 

G. V. K h o m u l l o ,  T .  V. I v a n e a k o ,  UDC616-003.93:547.963.32:615.357:616-001.8 
a n d  V. I. L o t o v a  

The effect of thyrocalcitonin (TCT) on proliferative activity of the connective-tissue cells of 
regenerating skin was studied by [3H]thymidine autoradiography under conditions of a normal 
and reduced partial p ressure  of oxygen. Constant saturation of the body with exogenous TCT 
leads to an increase in the number of cells entering the S period of the mitotic cycle, intensi- 
fication of DNA synthesis,  and considerable dilution of the label during the 24-h period of ob- 
servation. This may ref lect  the more  rapid passage of the cells through individual stages of 
the mitotic cycle under conditions of a normal partial p ressure  of oxygen and hypoxia. 
KEY WORDS: regeneration of the skin; thyrocalcitonin; hypoxia, proliferation. 

Recent investigations have conclusively shown the activating effect of the thyroid hormone thyrocalcitonin 
(TCT) on regeneration of bone tissue [4, 5] and skin [1]. This effect can be explained by selective action on the 
fibroblast population [2, 8]. 
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