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The dynamics  of  the amino acid composi t ion  of the medium was invest igated during p e r -  
fusion of the dog l ive r  and kidney for  6 h with a mix tu re  of autogenous p l a sma  and medium 
No. 199 in the ra t io  of 2 : 3. During culture of the kidney for  6 h the histidine concentra t ion 
in the medium inc reased  by 2.2 t i m e s  compared  with initially,  the concentra t ion of glutamic 
acid by 1.7 t imes ,  and of alanine and lysine by 1.6 t i m e s , w h e r e a s  the concentra t ions  of a r -  
ginine, se r ine ,  and aspar t i c  acid fell  by 3.3 t imes  and those of glutamine with threonine by 
2.5 t i m e s .  During per fus ion  of the l i ve r  the concentra t ion of glutamic acid rose  by 2.9 t imes ,  
of alanine by 2.3 t imes ,  cyst ine by 2.0 t imes ,  and glycine by 1.5 t i m e s .  The concentra t ion 
of ty ros ine  fell by half, and that  of phenylalanine and ser ine  by 1.4 t imes .  The arginine con-  
cent ra t ion  fell  so quickly during perfus ion of the l iver  that by the second hour a f t e r  the be -  
ginning of perfus ion no arginine could be found in the medium.  The method of amino acid 
analys is  during organ cul ture  as descr ibed  can be used as a method of developing and c o r -  
rec t ing  culture media .  

KEY WORDS: method of per fus ing  the dog kidney and l iver ;  amino acids;  cul ture  media .  

When developing methods of l ong - t e rm p r e s e r v a t i o n  of the functional act ivi ty of organs  before  t r a n s -  
plantat ion [1, 2], it is n e c e s s a r y  to know the specif ic  fea tu res  of me tabo l i sm of the surviving t i s sues  and, 
in pa r t i cu la r ,  of t he i r  amino acid me tabo l i sm.  The amino acid exchange between organ and perfus ion fluid 
is an indicator  of the functional s tate  of the organ  and a m e a s u r e  of its integri ty .  Under these  c i r cums t an ces ,  
it is impor tant  to supply the t i s s ue s  of the organ in cul ture with amino acids which they do not synthes ize  
t h e m s e l v e s .  Invest igat ions have been c a r r i e d  out [3-5] in which, bes ides  purely  theore t i ca l  p rob l ems  of 
amino acid me tabo l i sm,  p rac t i ca l  p rob l em s  of medium opt imizat ion have been examined.  The l ive r  i t se l f  
has been shown to be unable to regulate  the no rma l  p l a sma  level  of aU f ree  amino acids [6]. The conclu-  
s i o n d r a w n f o r  the l ive r  evidently is valid for  the kidney also,  which has a much less  important  role to play 
in the ove ra l l  amino acid me tabo l i sm of the o rgan i sm.  

The object  of this  invest igat ion was to study the dynamics  of the amino acid composi t ion  of the medium 
during culture of isolated dog organs  (kidney and l iver) .  

EXPERIMENTAL METHOD 

Organs  of dogs aged 3-5 y e a r s ,  weighing 18-20 kg, were  used.  The technique of the opera t ive  r e -  
mova l  of the organs ,  the appara tus  for  control led ar t i f ic ia l  c irculat ion,  and the method of a s s e s s m e n t  of  
viabi l i ty  and the functional s tate of the organs  were  descr ibed  prev ious ly  [1]. The medium used for  p e r -  
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Fig. 1. Dynamics of amino acid composit ion of medium during perfusion 
of dog kidney for  6 h: 1) lysine; 2) histidine; 3) arginine;  4) aspar t ic  acid; 
5) glutamine with threonine;  6) ser ine;  7) glutamic acid; 8) proline;  9) gly-  
cine; 10) alanine; 11) cyst ine;  12)val ine;  13) methionine; I4) isoleucine; 15) 
leucine; 16) tyros ine ;  17) phenylalanine. Amino acids between whose ex-  
t r eme  values differences are significant are  shown by a continuous line; the 
r e s t  by a broken line. 

Fig. 2. Dynamics of amino acid composition of medium during perfuston of 
dog l iver  for  6 h. Legend as in Fig. 1. 

fusion consis ted of a mixture  of autogenous plasma stabil ized with heparin (1 unit to 1 ml  plasma) and 
medium No. 199 in the ratio of 2 : 3. Amino acid analysis  was ca r r i ed  out by means of the KLA-3B (Hitachi, 
Japan) automatic analyzer .  The medium for  analysis was f i rs t  deproteinized with a 1% solution of picr ic  
acid and passed through a column of Dowex 1 x 8 in the C1- form.  

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

Certain regula r  pat terns  of change in the amino acid content of the medium during perfusion were 
d iscovered  (Figs. i and 2). These changes were the resul t  of simultaneous breakdown of t issue proteins ,  
the i r  resynthes is ,  and p roces se s  of deamination, reductive amination, and t ransaminat ion  of the free  amino 
acids of the medium, and synthesis  of biologically active substances f rom amino acid p r e c u r s o r s .  

In the choice of optimal media  for  perfusion,  pa r t i cu la r  attention must be paid to those amino acids 
whose concentrat ion changes most  s trongly during cul ture .  In the present  exper iments  with perfusion of 
the isolated dog kidney, the chief  member s  of this group of amino acids were histidine, glutamic acid, a la-  
nine, lysine, arginine,  aspar t ic  acid, ser ine ,  and glutamine with threonine.  For  example,  the histidine con-  
centrat ion in the medium 6 h a f te r  the beginning of perfusion was 2.2 t imes  higher  than initially, and the 
level  of glutamic acid 1.7 t imes  and of alanine and lysine 1.6 t imes  higher;  meanwhile the concentrat ion 
of arginine,  ser ine ,  and aspar t ic  acid fell by 3.3 t imes  and that of glutamine with threonine by 2.5 t imes .  
During perfusion of the l iver  the glutamic acid concentrat ion rose  considerably - by 2.9 t imes,  and that of 
alanine by 2.3 t imes ,  cyst ine by 2.0 t imes,  and glycine by 1.5 t imes;  meanwhile the concentrat ion of tyros ine  
fell  by 2.0 t imes  and that of phenylalanine and ser ine by 1.4 t imes .  Arginine disappeared f rom the medium 
ve ry  quickly. No arginine could be found in the medium in the second hour a f t e r  the beginning of perfusion.  
Consequently, medium No. 199 is deficient in arginine and special  co r rec t ion  is required  for  l iver  cul ture.  

Standard medium No. 199 is thus unbalanced in its amino acid composit ion as regards  the metabolic 
requi rements  of the organs studied. Because of marked  dif ferences  in prote in  composit ion,  the crea t ion  
of a universa l  medium suitable for  all organs is evidently impossible.  A medium adequate to the specific 
fea tures  of its amino acid metabol ism must  be provided for  the culture of each organ. 
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