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Adminis t ra t ion  of m i c r o d o s e s  of copper  to healthy rabbi t s  and rabbi t s  with exper imenta l  toxic hepa-  
tos is  caused by CC14 s t imula tes  the cyanide-sens i t ive  link in t i ssue  r e sp i r a t ion  of the l i ve r .  

T r a c e  e lements  play an impor tan t  ro le  in the mechan i sm of t i s sue  resp i ra t ion :  i ron and copper  occur  
in the composi t ion of cy tochrome oxidase,  respons ib le  for  the cyan ide-sens i t ive  link of t i s sue  resp i ra t ion ,  
while manganese  and magnes ium a re  ac t iva tors  of enzymes  in the t r i ca rboxyl ic  acid cycle of Krebs  [2-4]. 

Changes in t i s sue  r e sp i r a t ion  of the r a t  l i ve r  in chronic hepatos is  have been descr ibed  in the l i t e r a -  
ture ,  notably a lowering of i ts  genera l  level  [1]. 

The effect  of m ic rodoses  of copper  on the s tate  of t i s sue  r e sp i r a t i on  in acute exper imenta l  toxic 
hepatos is  produced by subcutaneous injection of CCI~ was studied in the p re sen t  invest igat ion.  

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

CC14 was injected on a l t e rna te  days in a dose of 0.5 ml of a 40% solution in peach oil, each rabbi t  
rece iv ing  3 inject ions.  Control rabbi t s  r ece ived  physiological  sal ine on the same  days.  

Copper was given ora l ly  on the 7th day of the exper iment  in a dose of 100 gg of the meta l  sulfate pe r  
100 g body weight.  The rabbi t s  were  sacr i f iced  next day by decapitat ion.  

T i s sue  r e sp i r a t ion  was de te rmined  in a Warburg  appara tus  at 37 ~ R i n g e r -  Locke solution was used 
as the medium.  The determinat ion was c a r r i e d  out for  1 h. Respi ra t ion  was exp re s sed  in gl O2/h/g 
dry  t i ssue .  

Both quali tat ive and quantitat ive aspec ts  of in t race l lu la r  r e sp i r a t i on  were  invest igated in the Warburg  
appara tus .  To study the quality of t i ssue  r e sp i ra t ion  (ratio between cyan ide - r e s i s t an t  and cyanide-  
sens i t ive  links) a 0.0001 M solution of po tass ium cyanide was used as inhibitor.  

Four  s e r i e s  of exper imen t s  were  ca r r i ed  out in the spr ing on chinchilla rabbi t s  weighing 1.8-2.5 kg; 
intact  rabbi t s  (10), rabbi t s  rece iv ing  mic rodoses  of copper  (10), rabb i t s  with acute exper imenta l  hepatosis  
(10), and rabbi t s  with exper imenta l  hepatos is  and rece iv ing  copper  (10). 

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

The r e su l t s  of the invest igat ions of r e sp i ra t ion  as a whole and of the re la t ionship  between cyanide-  
r e s i s t an t  and cyanide-sens i t ive  l inks a re  shown in Table  1. 

The total  level  of t i s sue  r e sp i r a t ion  of the l i ve r  f rom intact  rabbi t s  and rabbi t s  with acute hepatosis  
was inc reased  (Table 1), although the inc rease  is not s ta t i s t ica l ly  significant.  The re la t ionship  between 
cyan ide - r e s i s t an t  and cyanide-sens i t ive  l inks for  these groups of an imals  va r ied .  Under no rma l  conditions, 
85.9% of t i s sue  r e sp i r a t i on  was effected by enzymes  of the cyan ide - r e s i s t an t  link, while under the influence 
of copper  the re la t ive  impor tance  of the cyanide-sens i t ive  link of r e sp i r a t i on  inc reased .  
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TABLE I. Tissue Res 

Rabbits 

Intact 
Receiving copper 
With hepatosis 
With hepatosis and 

receiving copper 

)iration of Rabbit Liver  

Total r e s p i -  
ration (in 
pg/mg/h) 

1.57 • O. 15 
1.90 ~: 0.11 
1.80 • 0.12 

1.81-~ 0o10 

Cyanide- 
res is tant  
link (in %) 

85.9 
69.4 
84.2 

64.1 

Cyanide- 
sensit ive 
link (in %) 

14ol 
30.6 
15.8 

35.9 

The increase  in 02 absorption in the l iver of rabbits with hepatosis also was not significant. However, 
under the influence of copper, an increase  in activity of the cyanide-sensi t ive  link was observed.  

The changes observed in the charac te r  of t issue respira t ion and, in part icular ,  activation of the 
cyanide-sensi t ive  link under the influence of biotic microdoses  of copper both in intact animals and in 
animals with acute experimental  toxic hepatosis,  evidently was the resul t  of the general  physiological 
action of this t race  element.  Whatever the case, this phenomenon had nothing to do with the toxic action 
of the metal ,  for in response to its toxic action the cyanide- res i s tan t  link, concerned with adaptive react ions 
of the t issue, plays an increased role.  

It can be concluded f rom the resul ts  of this investigation that t issue respi ra t ion in the l iver  of intact 
rabbits  is effected principally by enzymes of the cyanide- res is tan t  link. Administration of microdoses  of 
copper to rabbits  leads to qualitative changes in t issue respira t ion through an increase  in importance of 
the cyanide-sensi t ive  link. Copper acts in a s imi lar  manner on t issue respira t ion in the l iver  of animals 
with hepatosiso 
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