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During hemodialysis  with the Soviet ar t i f icial  kidney apparatus,  the c learance of methyl a lco-  
hol was 150 ml /min .  The c learance  of ethyl alcohol was 100 ml/min,  and of dichloroethane 
40 ml /min .  The c learance of barbi tal  was 35 ml /min ,  of phenobarbital 22 ml /min ,  and of nem- 
butal 15 ml /min.  

The use of hemodialysis  in the t rea tment  of acute clinical poisoning is increas ing year  by year  [1-6, 
8]. However, the value of this method of t rea tment  is mainly assessed  by its clinical effect. The c lea r -  
ance of most  drugs and toxic substances by the Soviet art if icial  kidney is not known, and it is difficult to 
predict  the required duration of dialysis or  to es t imate  its effectiveness cor rec t ly .  

The object of the investigation descr ibed below was to determine the effectiveness of hemodialysis  
of barbi tura tes ,  dichloroethane, and methy[ and ethyl alcohols and to establish the c learance of these sub- 
stances under experimental  conditions as close to clinical as possible.  

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

The substance for testing was dissolved in 2.5-5 l i ters  blood taken f rom a cadaver ,  or  in blood ob- 
tained during exchange transfusion.  The dialyzing solution was prepared  by the usual formula.  Blood with 
the substance dissolved in it was perfused through the Soviet ar t i f ic ial  kidney apparatus at the rate of be-  
tween 50 and 200 ml /min .  In experiments  with volatile substances (methyl and ethyl alcohols,  dichloro-  
ethane) the r e se rvo i r  was made airtight.  During dialysis a check was kept on the pH, osmotic p re s su re ,  
t empera ture ,  and electrolyte  composition both of the blood and of the dialyzing solution. Per iodical ly  the 
concentration of the test  substance in the blood was determined,  and at the end of the experiment  a curve 
of the change in concentrat ion in the dialyzed blood volume was plotted. The concentrat ion of barbi tura tes  
was determined by ultraviolet  spectrophotometry,  and that of the other substances by gas chromatography.  

Since dialysis is diffusion of a substance through a capi l lary sys tem,  and obeys Fick 's  law, 

] = L (C b -  Cd), 

the general  rule governing the change in concentrat ion of the substance during dialysis is exponential in 
form: 

C b = C o e x p ( - - + t  ), (1) 

where Cb is the concentration of the substance in the blood, L the c learance,  V the volume of solution 
undergoing dialysis,  t the t ime, C d the concentration of the substance in the dialyzing solution, and Co 
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Fig. 1. Resul t s  of hemod ia lys i s  
expe r imen t s :  I) concent ra t ion  of 
e thyl  a lcohol  in blood; II) concen-  
t r a t i on  of ethyl a lcohol  in d i a lyz -  
ing solution; III) concent ra t ion  of 
methyl  a lcohol  in blood; IV) concen-  

t r a t i on  of d ichloroe thane  in blood; 
V) concent ra t ion  of aqueous solut ion 
of sod ium amyta l  during d i a l y s i s .  
A b s c i s s a ,  t ime  (in h); o rd ina te ,  
changes in concent ra t ion  (in p e r -  
cent of in i t ia l  value).  Rate of fal l  
of concent ra t ion  curve  c o r r e s -  
ponds to c l e a r a n c e  of the p a r t i c u -  
l a r  subs tance .  
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Fig. 2. Changes in barbital con- 
centration during hemodialysis. 
Concentration graphs on logarith- 
mic scale. Abscissa, duration of 
dialysis (in h); ordinate, concen- 
tration of barbital (in percent of 
initial value). 

the in i t ia l  concent ra t ion  of the subs tance  in the d ia lyzed  solution 
(or blood).  These  formula  for  de te rmin ing  the c l ea r ance  of the 
t e s t  subs tance  has the fo rm 
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Curves  of hemodia lys i s  of methyl  and ethyl a lcohols  and d i -  
ch loroe thane  and the curve  of d i a ly s i s  of an aqueous solut ion of 
sod ium a t o n a l  a r e  given in Fig.  1. Al l  the curves  a r e  c l e a r l y  ex-  
ponent ia l  in c h a r a c t e r ,  in acco rdance  with formula  (1). The c l e a r -  
ance of methyl alcohol hasthe highest value (150 ml/min). The 
clearance of ethyl alcohol was I00 ml/min, and that of dichloro- 
ethane about 40 ml/min. The difference is evidently due to dif- 
ferences in the molecular weight of the tested substances. 

Experiments were also carried out to determine the clear- 
ance of nembutal, phenobarbital, and barbital as the most widely 
used barbiturates. Graphs showing the change in barbital concen- 
tration in semilogarithmie coordinates are given in Fig. 2. 
Nearly all measurements lie on straight lines forming different 
angles with the time axis. Barbital had the highest mean clear- 
ance (35 ml/min). The clearance of phenobarbital was 22 ml/min, 

and of nembutal 15 ml/min. Comparison of these clearance re- 
sults with the data obtained by Edwards [7] for the degree of bind- 
ing of barbiturates with the blood proteins shows a high level of 
correlation. The quantity of barbital bound by proteins is not more 
than 5%, compared with 15% for phenobarbital and 55% for nembutal. 
This determines the quantity of the free form of the compound 
capable of diffusing in the blood plasma. 

No correlation was found between the volume velocity (be- 
tween 50 and 200 ml/min) of perfusion of blood through the dialyzer 
and the clearance of the barbiturates. 
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