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The dynamics of the amino-acid composition of the perfusion fluid was investigated during 
adequate perfusion of isolated dog organs (the thorax and a complex consist ing of the thoracic 
organs,  kidneys, and liver).  The concentration of amino acids such as histidine, lysine, and 
alanine in the perfusion fluid 6 h after the beginning of perfusion of the organ complex was 
higher, whereas  that of arginine, serine,  aspart ic  acid, threonine with glutamine, isoleucine, 
proline, leucine, and valine was much lower than initially. In experiments on the isolated 
thorax the dynamics of the amino-acid  composition of the medium was studied during perfu-  
sion for 4 h. The concentrat ion of alanine, lysine, and histidine in the medium increased,  
whereas  those of ser ine,  aspart ic  acid, isoleucine, tyrosine,  and phenylalanine decreased.  
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Maintenance of the viability of isolated mammalian  organs by means of an art if icial  circulat ion is an 
essential  technique for the study of the autoregulatory powers of the intact organism and is important  for 
the solution of a number of pract ical  problems in medicine - preservat ion  of the functional activity of o r -  
gans before transplantation. Despite p rogres s  made in this field [1] there are still grea t  difficulties in p ro -  
viding organs with an adequate artificial  circulat ion because of inadequate information on the metabol ism 
of the supported t issues.  Several  investigations have been ca r r i ed  out to study amino-acid  metabol ism in 
t issue cul tures  [2-4, 6-8]. 

The object of this investigation was to study the dynamics of the amino-acid  composit ion of the medium 
during perfusion of the isolated thorax of a dog and also of an organ complex consist ing of the thoracic o r -  
gans, kidneys, and liver.  Such a combination of organs in one art if icial  circulat ion c i rcui t  (multiorgan cul-  
ture) provides an experimental  model with which to study regulation of hematopoiesis  in vitro and is based 
on the concept of the role  of the kidney and l iver in erythropoiet in production [5]. 

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

Isolated organs of dogs age 3-5 yea r s  and weighing 18-20 kg were used. The technique of the opera -  
tion to r emove  the organs,  the apparatus for controlled art if icial  circulation,  and the method of assess ing 
viability and the functional state of the organs have been descr ibed previously [1]. The preparat ion was pe r -  
fused with a mixture of autogenous plasma,  stabilized with heparin (10 units to 1 ml plasma), and medium 
No. 199 in the ra t io  of 2 : 3. Amino acids were determined with the KLA-3B (Hitachi, Japan) automatic 
amino-acid  analyzer.  The medium for testing was f i rs t  deproteinized with 1% picr ic  acid and passed through 
a Dowex 1 x 8 column in the Cl - fo rm to remove  t races  of picr ic  acid. All experiments were ca r r i ed  out in 
6-8 repeti t ions.  
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TAB LE 1. Changes in Concentrations of Amino Acids in Medium 
during Perfusion of Multiorgan Culture (kidney, thorax, and liver) 
f o r 6 h  (M:~m) 

Amino acids I K K/I (in %) 

200,3~ 17,2" Histidine 
Lysine 
Alanine 
Ar inine 
Segr~e 

Aspartic acid 
Threonine and 

glutamine 
Isoleucine 
Proline 
Leucine 
Valine 

69,8• 
256,4• 12,9 
488,3~ 10,0 
181,6~ 11,3 
249,1• 

150. I• 10,7 

529,2• 11,1 
96,4-----3,6 

245,2• 
461,8• 
269,6----- 11,3 

491,7 -+" 17.6" 
708,6• 74,7 t 

O* 
33,1+---7,5" 

20,5----- 6,1 * 

115,9-*-24,2" 
52,6-----8,3* 

, 139,1• 14,2" 
308,9----- 16,4" 
190,7+--26,6 * 

286,0 
191,7 
145,1 

13,6 

21,9 
54,5 
56,7 
66,8 
70,7 

Legend: I)Concentration of amino acids in initial medium (in 
moles / l i t e r  medium), K) concentrat ion of amino acids in medium 
6 h after beginning of perfusion (in ~moles l i ter medium). 

* P < 0.01; $ P < 0.5 (compared with figures in column "I"). 
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Fig. 1. Dynamics of amino-acid  composition of medium 
during perfusion of dog thorax for 4 h: 1) alanine; 2) ly -  
sine; 3) histidine; 4) serine;  5) aspar t ic  acid; 6) isoleucine; 
7) phenylalanine; 8) tyrosine (concentration of amino acids 
given in #moles / l i t e r  medium). 

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

In experiments  with normothermic  perfusion of the organ complex (thorax, kidney, and liver) for 6 h 
the concentration of amino acids was measured  in the original  medium and 6 h after the beginning of p e r -  
fusion. All the amino acids studied were divided into three groups depending on the charac te r  of their meta-  
bol ism (Table 1). Group 1 included amino acids whose concentration in the medium increased during p e r -  
fusion (lysine, histidine, alanine). Group 2 included amino acids (arginine, serine,  aspart ic  acid, theronine 
with glutamine, isoleucine, proline, leucine, and valine) whose concentrat ions 6 h after the beginning of p e r -  
fusion were much lower than initially; arginine disappeared completely f rom the medium during perfusion. 
Group 3 included amino acids showing negligible, inconsistent,  or  otherwise not significant changes. This 
group evidently contained amino acids whose exchange between the organ and medium was negligible or  
varied with time, together with amino acids presen t  in excess in the standard medium. Further  analysis of 
this heterogeneous group calls for experiments  with modified concentrat ions of amino acids in the medium. 
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In e x p e r i m e n t s  onthe  i so la ted  thorax the dynamic s of the amino-ac id  composi t ion  of the med ium were  s tud-  
ied. Fo r  this  purpose  sample  s of  per fus ion  fluid taken f r o m  the a r t i f ic ia l  c i rcu la t ion  c i rcu i t  1, 2, 3, and 4 h a f t e r  
the beginning of perfus ion were  analyzed (Fig. 1). In this case ,  just  as in the expe r imen t s  with mul t iorgan 
cul ture ,  the concentra t ions  of alanine, lysine,  and histidine were  inc reased .  The concentra t ions  of se r ine ,  
a spa r t i c  acid, isoleucine,  ty ros ine ,  and phenylalanine in the medium were  reduced.  Changes in the con -  
cen t ra t ions  of glycine,  methionine,  prol ine ,  cyst ine ,  valine,  leucine,  g lutamic acid, arginine,  and threonine 
with glutamine were  inconsistent .  

The r e su l t s  thus r e f l ec t  act ive amino-ac id  me tabo l i sm in i so la ted  organ cul ture  and, in addition, they 
provide  evidence that the medium used for  perfusion was unbalanced in its amino-ac id  composi t ion:  h i s t i -  
dine, lysine,  and alanine were  p r e s en t  in e x c e s s ,  but o ther  amino acids,  notably arginine,  ser ine ,  threonine 
with glutamine,  and aspar t i e  acid were  deficient.  
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