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It is not yet haown to what extent local c i rcula tory  aria histotoxic h ~ o x i a  developing in the l iver in 
acute toxic hepatitis may be a pathogenetic factor  in the development of the pathochemical changes in this 
organ. 

MSlbert [8] and Christie and Judah [5} have s.howr, that the hepatotoxic,ac~on of caxbon tetrachloride 
is manifested mainly by damage to the mitochondrial  ,apparatus of the l iver  cells,  thereby disturbing the 
o~dat ion-reduct ion p rocesses  in the Krebs cycle,  

Duspiva and Franken [6] concluded f rom their  e:~)erimental investigations that hy~ropic degeneration 
in the Hver  in acute h~po:.da is the resul t  of disturbances of oxidation-reduction p rocesses  in the l iver.  

Because of the facts descr ibed above, it was decided to investigate the content of lipids and glycogen 
in the Hver and of 3-1ipoproteins in the blood, together  with a parallel  sPady of the t issue respirat ion of 
the liver, in acuk'~ toxic hepatitis caused by administrat ion of carbon tetrachloride.  

If a disturbance of tissue respirat ion plays an important role in the development of fatty ir~filtration 
of the '~tiver and disappearance of the l iver glycogen, stimulation of the respi ra t ion of the l iver  t issue by 
introducing oxygen into the portal system (by injecting it into the stomach) must  influence the charac te r  
of the pathochemical changes found in fatty degeneration of the l iver.  To investigate this problem, in 
parallel experiments intragastr ic  oxh-gen therapy was W e n  to ra ts  poisoned with carbon tetrachloride,  

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

Fxperiments were carr ied  out on 94 male albino raLs weighing 200-250 g and kept on an ordinary 
laborator.v diet. The animals as a whole were divided into four groups: gl'oup 1 included healthy rats  
~control): group 2 - r a t s  poisoned x~-ith carbon tetrachloride {CCI~), with acute hepatitis: group 3 - a n i m a l s  
poisoned ~ith CCI 4 and receiving intragastr ic  oxygen injection at the same time; group 4 - h e a l t h y a n i m a l s  
receiving in t ragas t r ic  injections of oxygen. 

Carbon tetrachloride ~as injected subcutaneously in three doses, each of 0.3 ml/100 g body weight, 
on alternate days. The animals of group 2, besides the injections of CC14, were given oxs'gen by intra 
gast r ic  injection dally in a dose of 5 ml/100 g body weight, through a thin elast ic polyethylene catheter  
~lime of injection about 1 rain). Ox~'gen was given in the same way to healthy rats  {group 4). Thecontrol  
animals received no treatment.  On the 7th day from lhe beginning of the exl)eriment and on the 2nd day, 
frc,m the last injection of CCI 4 into the rats  of groups 2 and 3, all the animals were decapitated and de te r -  
minati~ns were made of the t issue respira t ion and lipid and glycogen content of the liver,  and the concen- 
tration of , t - l ipoproteins in the blood serum.  

The t issue respirat ion was investigated in a Warburg ' s  apparatus at 37.5 ~ in pure oxygen. Theliquid 
medium was a 0.S5~ solution of sodium chloride. The thickness of the slices was 0.4-0.5 ram. The values 
of Qo 2 and QCO 2 weic  calculated in micro l i te rs  of 02 and CO 2 per  mil l igram of the residual  dry weight of 
the sl ices per  hour. 

'The lis'er glycogen was determined by a modification of the method of Seifter and co-workers  [9|. 

'Department of Pathologicat Physiolo~.., Central Postgraduate Medical Institute, Moscow (Presented 
by Active Member of the Academy of Sciences of the USER; P. D, Gorizohtov). Translated from B~alleten, 
~:sperimental'noi Biolcgii i Meditsiny, Vol. 63, No. I~ pp. 53-55, January, 1967. Original article submitted 
Febrm~ry 23, 1965. 
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Tissue Respirat ion and Content of Total Lipids and Glycogen 
in the Liver  and B-1tpoproteins in the Serum of Control and 
Experimental  Rats (M • m, n - n u m b e r  of experiments) 

~ c ~ e d  tHe,I~y ara- 
pok~oned ~ith CCh re.~ real receiving I ade.x Control wi~hCCh 

(group 1) :group 2) ~e ring intra-~tnua~astric 
'~alr tic oxy- |~yg~n (groUp 

QO~ 4,9• 3,8• 6,1• 8,0• 
(n ~ 8) (n:- I0) (n - I i) {n : 8) 

P<0,001 P<0.001 

i i 
3.8• 3.2• 5.2• 6.9: 12. 

~r (n =i9 (n = IC) (n ~ l t) (n : 
P<O,O01 P<tl.O01 1 

Total lipidsoflivor(ing%) 16.0• 30.I• ~,2• I 17.5: 
(n=12) (n:=12) (n=12~ t (n-8) 

! 

Glycogen of liver(in g%) 2.54___0.15 0.58• 1.78~:0.11 [ 2.6:L-0.15 
(a-~ 12) (n=12) (n=12) [ (n~8) 

P-~0.001 P<0.0Ol 

-Lipoproteim of bloodserum 39.5• '29.0• 49.5• I 39.7~1.0 
(in tug'k) (n::2"2) (n=23) (n 21} ] (0 ~8) 

P<0,001 P<0,00! 

The total content of lipids in the l iver was determined by the method usually adopted in the author ' s  
laboratory:  the .lipids from a 200-rag l iver sample, dried to constant weight, were extracted ~ith dichlo- 
reothane in a Soxhlet apparatus; the result  was expressed as a percentage of the dr T weight. 

The concentration of ~- l ipoproteins  in the blood serum was determined by the turbidimetrie method 
17l. 

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

The resul ts  obtained are  shown below in the table. 

It follows from ff, e table that acute toxic .hepatitis, caused byadministratSon of CCI( to rats  ~ t s  
accompanied by a decrease  in the t issue respirat ion of the liver.  The rate of utilization of oxTgen and 
elimination of carbon dioxide by l iver  sl ices was reduced, indicating a disturbance of the eombinedacti~Sty 
of the oxidation-reduction enzymes in the l iver t issue and the decarboxylation enzymes linked with them. 

Paral lel  with the decrease  in tissue respi ra t ion,  in the animals of group 2 the total content of lipids 
in the l iver  rose while the glycogen content fell. The i3-1ipoprotein level in the blood serum was lowered. 

In t ragas t r ie  injection of oxygen into the rats  with acute ' toxic hepatitis was accompanied by a marked 
increase  in the rate  of o~.gen utilization and carbon dioxide elimination by the liver t issue compar.~,~d with 
tliese indices in the animals of group 2. In these animals the glycogen content of the l iver increased while 
the lipid content decreased.  The concentration of/3-1ipoproteins in the blood serum not only did not fall 
but, on the cont rary ,  was above thc normal level. 

In t ragas t r ic  injection of ox3'gen into healthy rats  (group 4) had no effect on the content of these sub- 
s tances  in the l iver  and blood serum,  but the tissue respirat ion in the l iver sl ices Was considerably in- 
ei'eased., 

These experiments  thus demonstrated the beneficial effect of intragastr ic  injection of ox3'gen in acute 
toxic hepatitis in relation to the .tissue respiration, the content of lipids and glycogen in the liver,  and the 
concentrat ion of ~- l ipoprote ins  in the blood serum.  These results  correspond to clinical evidence of the 
value of in t ragas t r te  oxygen therapy in infectious hepatitis !1-4]. 
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