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CC14 was in jec ted  into the p o r t a l  venous s y s t e m  of dogs. The lymph flow f rom the thorac ic  
duct and the p r e s s u r e  in the hepat ic  a r t e r y ,  por ta l  vein, and in fe r io r  vena cava  were  sub-  
sequent ly  measu red .  In cont ro l  expe r imen t s  the afferent  and ef ferent  veins of the l i ve r  were  
c losed  a l t e rna t e ly .  CCI 4 caused  an i n c r e a s e  in the por ta l  p r e s s u r e  and lymph flow. The 
lymph flow was a lso  i n c r e a s e d  a f t e r  c o m p r e s s i o n  of the hepat ic  ve ins ,  i . e . ,  as  a r e s u l t  of the 
toxic act ion of CC14 the d i r ec t  cause  of the i n c r e a s e  in the lymph flow is obs t ruc t ion  to the 
dra inage  of blood, with a subsequent  i n c r e a s e  in the por ta l  p r e s s u r e .  

Bes ides  an i n c r e a s e  in the por ta l  p r e s s u r e ,  changes in the lymph flow in the l ive r  a r e  obse rved  in 
CC14 poisoning [1-4, 7, 8]. There  is  a l so  a marked  d i scharge  of a sc i t e s  fluid during perfus ion of the i s o -  
la ted l ive r  when the p r e s s u r e  in the por ta l  veins is  r a i s e d  as the r e s u l t  of occlusion of the ef ferent  v e s s e l s  
[6]. On the o ther  hand, a f t e r  occlusion of the por ta l  vein the d i a m e t e r  of the lymphat ic  c o l l e c t o r s  of the 
l i ve r  is  reduced,  they become s h o r t e r ,  a l t e r ed  in shape,  and reduced  in number  [5]. The fact that  a s i m u l -  
taneous i n c r e a s e  in por ta l  p r e s s u r e  and lymph flow is obse rved  in CCI 4 poisoning sugges t s  a casua l  r e l a -  
t ionship  between them. 

The object  of the p r e sen t  inves t iga t ion  was to d e t e r m i n e  the ro le  of e levat ion  of the por ta l  p r e s s u r e  
in the i n c r e a s e  in lymph flow in CC14 poisoning.  

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

Expe r imen t s  were  c a r r i e d  out on 22 dogs,  including nine con t ro l s .  

In acute  expe r imen t s  on dogs the hepatic a r t e r y ,  por ta l  vein, i n f e r i o r  vena cava,  and thorac ic  duct 
were  ca the te r i zed .  Af ter  r epea ted  m e a s u r e m e n t s  of the in i t i a l  p r e s s u r e  in the ca the t e r i zed  v e s s e l s  and 
ca lcu la t ion  of the in i t i a l  lymph flow, CC14 was injected in doses  of 1 ml  eve ry  10 min (10-12 ml  a l together)  
into the por ta l  vein.  Meanwhile,  the same  m e a s u r e m e n t s  as in the cont ro l  expe r imen t s  were  r epea ted  at 
i n t e rva l s  of 3 min for  3-5 h (until death of the animal) .  L ive r  b iopsy  (from the left l a t e r a l  and r ight  media l  
lobes)  was c a r r i e d  out before  a d m i n i s t r a t i o n  of CC14 and at the peak of the c i r c u l a t o r y  d i s tu rbances .  

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

In five cont ro l  expe r imen t s  without a d m i n i s t r a t i o n  of CC14 the p r e s s u r e  in the por ta l  vein for  3-5 h 
was 84 �9 19.4 mm water ,  in the i n f e r i o r  vena cava 46 :~ 16.3 mm wate r ,  and in the hepat ic  a r t e r y  76 :~ 19.2 
mm Hg, while the lymph flow was 6.6 e: 1.6 d r o p s / r a i n .  During the 3-5 h that the expe r imen t s  l as ted ,  the 
p a r a m e t e r s  s tudied thus va r i ed  within no rma l  l imi t s .  

Immed ia t e ly  a f t e r  in jec t ion  of 2 ml CC14 the p r e s s u r e  in the por ta l  vein ro se  on the ave rage  f rom 
81 :~ 17.2 to 146 * 41.6 mm wa te r  (P < 0.001), while the a r t e r i a l  p r e s s u r e  fe l l  f rom 80 :~ 19.5 to 50 :~ 14.3 
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mm Hg (P < 0.001). Meanwhile, the lymph flow in the thoracic duct was trebled (from 6.4 :~ 1.3 to 18.5 :~ 
3.4 drops / ra in ;  P < 0.001). 

Although initially t ransparent ,  the lymph became tinged with blood and pink in color  af ter  injection 
of 2 ml CC14. The l iver  swelled and became conjected. During administrat ion of the CC14 the portal ven-  
ous p ressu re  rose fur ther  to 174 :~ 5 mm water.  The a r te r ia l  p ressu re  continued to fall, reaching 35 �9 9.4 
mm Hg. Against the background of these changes in the hemodynamics,  the lymph flow from the thoracic 
duct was increased 5-6 t imes (to 27.6 ~: 1.5 d rops /min ) .  The intensity of the blood staining of the lymph 
increased,  and by the end of the experiment the lymph was hard to distinguish from blood by its appear -  
ance. The p ressu re  in the infer ior  vena cava showed no significant changes at any t ime during the ex- 
periment.  

In biopsy specimens taken f rom the liver at the peak of the changes,  dilatation and hyperemia of the 
sinusoids and diapedesis of e ry throcytes  into Desse ' s  spaces were observed.  Greatly dilated lymphatics 
were  seen around the collecting veins which were  either dilated or,  frequently, in spasm,  the inters t i t ia l  
t i ssue was edematous,  and multiple diapedetic hemorrhages  were present .  There  was a smal le r  increase  
in the d iameter  of the lymphatic capi l lar ies  around the dilated portal  vessel .  In a reas  of the pareachyma 
the s t ruc tura l  pattern was lost  and loci of necros is  were observed.  

In view of these resul ts  it was decided to undertake control  experiments in which the portal p r e s su re  
was changed by disturbing the outflow of venous blood f rom and its inflow to the l iver .  For this purpose,  
af ter  determination of the initial lymph flow, the portal  or hepatic veins were al ternately compressed  for 
15 rain in four experiments  and the lymph flow was recorded  during this procedure.  

Compress ing  the portal  vein reduced the lymph flow on the average  f rom 7.75 • 1.71 to 3.75 ~- 0.005 
d r o p s / m i n  (P < 0.01). When the blood flow through the liver was res tored ,  the lymph flow rose  sharply 
to reach 23.2 �9 0.93 d r o p s / m i n .  On reapplicat ion of the clamp to the portal vein the response  was the 
same as before:  the lymph flow was reduced to 10.5 �9 0.84 d r o p s / m i n .  On the other hand, clamping the 
hepatic veins in these same experiments  doubled the lymph flow {from 23.2 :e 0.93 to 43.5 �9 0 . 95d rops /min ;  
P < 0.001). 

After injection of CC14 the portal  p ressu re  thus rose  significantly. The results  of morphological  in-  
vestigations suggest  that this may be due to disturbance of the outflow of blood through changes in tone of 
the collect ing veins. 

Compar ison of resul ts  of the control  experiments  in which the efferent veins were clamped and the 
results  of the main ser ies  of experiments  suggests  that the immediate  cause of the increased  lymph flow 
was disturbance of the outflow of blood, leading to the development of portal  hypertension. 

In can thus be concluded that the increased lymph flow during the action of CC14 on the l iver is due 
to blocking of the venous outflow, resul t ing in elevation of the portal  p ressure .  
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