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The spec t r a l  composi t ion of radiat ion f rom the mouse l ive r  was studied in situ a f t e r  in t r a -  
venous injection of va r ious  doses of glucose.  A s ta t i s t i ca l ly  significant u l t ravio le t  c o m -  
p o n e n t -  mi togenet ic  r a d i a t i o n -  a p p e a r e d  a f t e r  injection of 15 mg glucose.  Only vis ible  
radia t ion was r eco rded  a f t e r  s m a l l e r  o r  l a r g e r  doses .  The r e su l t s  a re  evidence of the role  
of unbalanced mo lecu l a r  constel la t ions in the regulat ion of hepatocyte me tabo l i sm.  
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According to A. G. Gurv ieh ' s  concept  [1], the cell  subs t ra te  contains highly labile unbalanced m o l e c -  
u la r  conste l la t ions  (UMCs) of prote ins  and peptides which, when broken down, l ibera te  the i r  potential  en-  
e rgy  in the fo rm of ,degrada t ion"  radiat ion.  Degradation of UMCs with emis s ion  of photons of both u l t r a -  
violet  (UV) and vis ible  radiat ion is caused  by cooling of the organs ,  espec ia l ly  the l ive r  [5, 6], by s t a r v a -  
tion, and by ce r ta in  o ther  fac tors  which s eve re ly  disturb the metabol ic  conditions [2, 4]. UMCs are  also 
a sc r ibed  a role  in ce l lu la r  metabol ic  p r o c e s s e s  [2, 3]. 

The object  of this invest igat ion was to study UMC of the mouse  l i ve r  a f t e r  intravenous injection of 
glucose solutions of va r i ed  concentra t ion.  

E X P E R I M E N T A L  METHOD 

Radiation emi t ted  by the l i ve r  was m e a s u r e d  by the Ft2U-18a photoelect ronic  mul t ip l i e r  in r e sponse  
to cooling with liquid ni t rogen.  The spec t r a l  region of the radiat ion was identified by the use  of quar tz  and 
glass  f i l te rs ,  which were  changed e v e r y  10 see .  The difference between the " g l a s s - b a c k g r o u n d ,  pulses  
co r r e sponded  to v is ib le  radia t ion with a wavelength of o v e r  350 nm, whereas  the di f ference between , q u a r t z -  
g l a s s "  pulses  co r responded  to UV radiat ion with a wavelength of 230-350 nm.  

In t ravenous  injections of 1, 3, and 10% glucose solution (VEB Jenapha rm,  Eas t  Germany)  were  given 
into the caudal vein of the mice  in a volume of 0.5 ml .  Control  an imals  rece ived  0.5 ml  of R i n g e r ' s  so lu-  
t ion. Measu remen t s  began 8-10 rain a f t e r  exposure  of the l ive r  and 3-4 rain a f t e r  injection of glucose.  Dur -  
ing m e a s u r e m e n t s  the l ive r  was continuously i r r i ga t ed  with R inge r ' s  solution at 37-38~ The exper imen t s  
were  c a r r i e d  out at different t imes  of yea r ,  to exclude any poss ib le  ef fec ts  of seasonal  va r ia t ions  in m e -  
t abo l i sm.  

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

After  injection of 5 mg  glucose radia t ion in the vis ible  region of the spec t rum continued with about 
the same  intensi ty as in the control  mice  (of the o r d e r  of 150 p h o t o n s / s e e ,  cm2). The UV component was 
found only with a low level  of probabi l i ty  in the 18-30 min in te rva l  (P <0.01). Af ter  injection of 15 mg glu-  
cose ,  the shift  of the spec t rum into the UV region was mani fes ted  m o r e  c l ea r ly  and e a r l i e r .  A significant 
UV emis s ion  of the o r d e r  of 200 pho tons / sec  �9 em 2 was r eco rded  for  8-20 min f rom the t ime  of injection, 
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T A B L E  1. Radiat ion f r o m  the Mouse L i v e r  a f t e r  In jec t ion of  Glucose  

Effect of injection of glucose (in pulses/lO sec) 
Concentration after 3--IO min after 8-20 min after 18-30 rain after 30--46 rain 
(dose of glucose) 

UV radiation visible 

Control 
P 

1% solution (5 mg) 
P 

3% solution (.15mg) 

10% solution (50 mg) 
P 

--0,07• 1,90• 
<0,001 

n=180 
--0,15• I 2'75++-0'25<0,001 

n = 220 
1,20• 1,69• ' 

<0,005 1 <0,001 
n=200 

--0,35-'-0,27 ] 1,18• 

n= 160 

UV radiation visible 

--0,07• 1,62• 
<0,001 

n=260 
0,43-----0,24 I 2,09• 

n=270 
1,14• [ 0,48• 

<0,00t <0,01 
n= 340 

0'09---+0'21 I t,15• 
n=250 

UV visible radiation 

0.032• 1,43-----0,25 
<0,00l 

n 310 
0,58=0,21 1,99-----0,21 

<0,01 [ <O,OOI 
n--290 

0,31• I 0,82• 

n=360 
--0,11-----0,18 1,23~0,17 

<0,001 
n-- 370 

[.IV 
radiation visible. 

0,03---0,15 1,97+0,22 
<0,001 

n--230 - 
0,26• I 2,12z0,22<0,001 

n:= 260 
0'22--+0'21 I 1'25• 

n--245 
-0,45• i 1,84• 

n =  165 

Legend:  n) N u m b e r  of  10 - sec  m e a s u r e m e n t s .  

and at the end of  this  pe r iod  it was  a c c om pa n ied  by a 3 -4 - fo ld  d e c r e a s e  in the in tens i ty  of  the vis ible  r ad i a -  
t ion.  L a t e r  the intensi ty  of  the vis ible  rad ia t ion  re tu rned  to n o r m a l .  Af te r  inject ion of 50 m g  glucose no 
UV rad ia t ion  was  found but the level  of v is ib le  rad ia t ion  was  r a t h e r  lower  than the con t ro l  dur ing the f i r s t  
30 min (Table 1). 

The t e m p o r a r y  shift of the e m i s s i o n  s p e c t r u m  of the l ive r  t oward  t he  s h o r t - w a v e  side d i s c o v e r e d  
a f t e r  inject ion of a ce r t a in  dose of g lucose  points to a r ed i s t r ibu t ion  o f  the e n e r g y  levels  of the UMCs and 
to the i r  p robab le  pa r t i c ipa t ion  in c a r b o h y d r a t e  m e t a b o l i s m ;  The  UV rad ia t ion  is poss ib ly  connec ted  with 
the  appea rance  of phosphory la ted  in t e rmed ia t e  p roduc t s  of g lucose  m e t a b o l i s m  in the subs t r a t e  of  the l iver  
ce l l s  and the i r  addit ion to UMCs. This  p r o c e s s  mus t  be accompan ied  by  r a i s ing  the ene rgy  level  of the 
l a t t e r .  During subsequent  degrada t ion  of the UMCs e m i s s i o n  could a r i s e  p r e d o m i n a n t l y  in the UV region  
until  the ut i l izat ion of the excess  g lucose  had ended and the unbalanced  o r d e r  of the subs t r a t e  had r e tu rned  
to i t s  initial,  lower  ene rgy  level .  As was shown p r e v i o u s l y  [1-3], "over load ing"  the UMCs with l a rge  
amounts  of  g lucose  and its de r iva t ives  leads  to t e m p o r a r y  supp re s s ion  of the degx 'adat ion rad ia t ion ,  
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