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A f t e r  the exposed  l i ve r  had been kept  for  10 min  at 30~ cooling to 5~ led to "degradat ion"  
e m i s s i o n  in both the v is ib le  and the u l t r av io le t  p a r t s  of the s p e c t r u m .  The p re sence  of the 
u l t r av io le t  component  is expla ined by the h igher  ene rgy  level  of the unbalanced m o l e c u l a r  
cons te l la t ions  in the cel l  subs t r a t e  at 30~ than at a t e m p e r a t u r e  of 38~ in the previous  e x -  
p e r i m e n t s ,  in which only the v is ib le  component  was obtained during cooling. Fu r the r  ev i -  
dence of the h igher  level  of m e t a b o l i s m  at 30~ was given by the cu rves  of the change in 
body t e m p e r a t u r e  depending on the conditions of local  heating or  cooling of the l iver .  
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P r ev ious  inves t iga t ions  [3, 5] have shown that  ~degradat ion" mi togenet ic  radia t ion re f lec t s  the e n e r -  
getic s tate  of the labile m o l e c u l a r  s t r u c t u r e s  of the cel l ,  the so -ca l l ed  unbalanced m o l e c u l a r  conste l la t ions  
(UMCs). Cooling to 5~ which l o w e r s  the level  of cel l  m e t a b o l i s m  sharply ,  is one such dis turbing factor .  

The object  of this  inves t igat ion was to study the s p e c t r a i c h a n g e s  in the radia t ion f rom the exposed 
l i v e r  when kept at d i f ferent  t e m p e r a t u r e s .  

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

A descr ip t ion  of the r eco rd ing  s y s t e m  was given in an e a r l i e r  p a p e r  [7]. Exper imen t s  were  c a r r i e d  
out on 20 mice  whose exposed  l i v e r  was cen te red  in front  of a quar tz  lens;  the radia t ion was r eco rded  on 
the FEU-18-A pho toe lec t r i c  mul t ip l i e r .  Af te r  a t e m p e r a t u r e  of 30~ had f i r s t  been mainta ined in the l ive r  
fo r  10 rain (by m e a n s  of R i n g e r ' s  solution at the appropr ia te  t e m p e r a t u r e ) ,  the sur face  of the l ive r  was 
cooled to 5~ (10 rain) and then w a r m e d  to 38~ (10 min).  M e a s u r e m e n t s  were  made f rom the t ime  of the 
change in t e m p e r a t u r e .  The ra te  of flow of the R inge r ' s  solution was constant  (2.5 m l / s e c ) .  

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

As Table  1 shows, when the t e m p e r a t u r e  of the l i ve r  sur face  was 30~ only vis ible  radia t ion was 
emi t t ed .  During subsequent  cooling,  in the f i r s t  3-4  min  a s ta t i s t i ca l ly  significant u l t rav io le t  (UV) r a d i a -  
t ion appea red ,  but it d i s appea red  in the following minu tes .  It  was accompanied  by a weake r  vis ible  c o m -  
ponent that  p e r s i s t e d  throughout the per iod  of cooling. At 38~ the vis ible  component  was again comple te ly  
r e s t o r e d .  Allowing for  the quantum yield of the appara tus  these r e su l t s  imply mean  values  of 180 p h o t - s e c /  
cm 2 for  v is ib le  rad ia t ion  at 30~ 60 p h o t - s e c / c m 2 f o r  vis ible  and 160 p h o t - s e c / c m  2 for  UV-radia t ion  at 
5~ and 180 p h o t - s e c / c m  2 for  v is ib le  radia t ion at 38~ 

P r e l i m i n a r y  (before cooling) main tenance  of a t e m p e r a t u r e  of 30~ in the l i ve r  thus did not prevent  
the appea rance  of UV-rad ia t ion  dur ing cooling, whereas  cooling a f t e r  maintenance  of a t e m p e r a t u r e  of 38~ 
did not cause  the appea rance  of UV radia t ion [7]. 
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TABLE 1. In tens i ty  of E m i s s i o n  by the Mouse L i v e r  at Different  
T e m p e r a t u r e s  (M ~=m) 

C o n d i t i o n s  

First 3-4 rain 
from begin- 
ning of meas. 

P 
Second 9-4 rain 

from bpgin- 
ning ot meas. 

P 

Intensity of emission (in impulse/lO sec) 
30 ~ 38 ~ 

Ix 11-- I= I~--12 1~ 

- - 0 , 3 2  • 0 ,34 3 ,15  • 0 ,30  

<O,OOl  

0 ,03 • 0 ,34  2 ,87  • 0,49 
<0,001  

5 ~ 

I1--I2 

1 , 0 2 •  

<:0,005 

- - 0 , 0 8 •  

,05 ~ 0 ,32 - - 0 , 3 2  • 0 ,25  

0 < 0 ' 0 0 5  I 

1 < 0 , 0 0 5  
, 0 0 ~ 0 , 3 2  0 ,20 - -0 ,43  

3,03 ~ 0,44 

< 0 , 0 0 1  

3 ,70  • 0 ,32 
<0 ,001  

Legend: 12) In tens i ty  of radia t ion through g lass  (350-600 mm) ,  
11) intensi ty  of radia t ion through quar tz  (230-600 mm) .  
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Fig. 1. Changes in r e c t a l  t e m p e r a t u r e  
depending on t e m p e r a t u r e  of the exposed 
l ive r .  T b) Body t e m p e r a t u r e  before  
l apa ro tomy;  T i) during l apa ro tomy;  I) 
cooling a f t e r  l apa ro tomy;  II) cooling f rom 
38 to 3-4~ III) cooling f rom 30 to 3-4~ 
Mean r e su l t s  of 5-6 e x p e r i m e n t s .  

Since the t e m p e r a t u r e  conditions were  c r ea t ed  not 
only for  the l iver ,  but for  the body as a whole, m e a s u r e -  
men t s  of the r e c t a l  t e m p e r a t u r e  (Tr) under  these  e x p e r i -  
men ta l  conditions a re  of definite in t e res t .  

I t  will be c l e a r  f rom Fig. I that  immed ia t e ly  a f t e r  
exposure  of the l i ve r  T r fel l  f r om 36-37 to 32.5-33~ 
I r r i ga t i ng  the l i ve r  with w a r m  R i n g e r ' s  solution a lso  kept 
T r at about the s ame  level .  Cooling caused  all  t h ree  
cu rves  to fall  sharp ly .  

Accord ing  to data in the l i t e r a tu re ,  in the ini t ial  
s tage of cooling (T r of the o r d e r  of 26-30~ the level  of 
the gas exchange r i s e s  (compensa tory  the rmoregu la t ion )  
but in deepe r  hypo the rmia  it fal ls  [4, 8, 9]. The to ta l  gas 
exchange at 30~ mus t  evident ly  r each  a m a x i m u m  between 
the 5th and 10th minute ,  but cel l  r e sp i r a t i on  in the s u r -  
face l aye r s  of the l i ve r  mus t  be ef fec t ive  f rom the v e r y  
beginning, for  the sur face  t e m p e r a t u r e  of the l i ve r  r eaches  
the t e m p e r a t u r e  of the solution v e r y  rapidly .  

By the t ime  of cooling, both the o rgan i sm  as a whole 
and the sur face  l a y e r s  of the l i ve r  a re  t h e r e f o r e . a t  a higher  
metabol ic  level  at 30~ than at 38~ Direc t  contact  of 
the l i ve r  with a i r  mus t  lead to an i nc rea se  in the in tensi ty  
of oxidative p r o c e s s e s  of both an enzymic  and nonenzymtc  
c h a r a c t e r  in the cel l  subs t r a t e .  The reac t ions  of lipid 
oxidation are  known to i nc rea se  p a r t i c u l a r l y  sha rp ly  with 

a r i se  of t e m p e r a t u r e ,  with the c h a r a c t e r  of a chain effect  [6]. The na tu ra l  p r o c e s s  of cel l  r e s p i r a t i o n  
mus t  be d e p r e s s e d  under  these  c i r c u m s t a n c e s ,  with a consequent  lower ing of the energe t i c  leve ls  of the 
UMC, which r equ i r e  an effect ive p r o c e s s  of r e s p i r a t i o n  for  t he i r  main tenance .  It is this dec r ea se  in the 
ene rge t i c  potent ia l  that  may  lead to d i sappea rance  of the UV component  in the degradat ion  radia t ion  of the 
l i ve r  on subsequent  cooling of the organ.  

More mode ra t e  heat ing of the exposed  l ive r  is m o r e  physiologica l  for  the organ  and does not c r ea t e  
an exces s ive  inc rease  in the intensi ty  of oxidative p r o c e s s e s  or  of the secondary  a f t e r - e f f e c t s  that  could 
lower  the ene rgy  of the UMC. As a resu l t ,  being " p r e s e r v e d "  a t n o r m a l  ene rge t i c  levels  the UMCs emi t  
h igh -ene rgy  UV photons during cooling. 

In the study of degradat ion  mi togenet ic  radia t ion in va r ious  objects  including l ive r  [1, 2, 7] it is be -  
coming inc reas ing ly  probable  that  the UMCs play an impor tan t  role in metabol ic  p r o c e s s e s .  
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