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The e lec t rob io luminescence  of the blood studied within a t e m p e r a t u r e  range  of 35-50~ 
has  max im a  at 42 and 50~ These a re  a t t r ibuted to d is turbance  of native wa te r  and p ro -  
tein s t ruc tu re s .  

Numerous  exper imen ta l  and theore t ica l  s tudies have shown that  b iopo lymers  may  p o s s e s s  semicon-  
ductor  p r o p e r t i e s  and emphas ize  the impor tan t  biological  ro le  of delocal ized e lec t rons  [1, 4, 5]. 

The object  of the p re sen t  invest igat ion was to study the t e m p e r a t u r e  dynamics  of the electrobiolu~ 
minescence  (EBL) of the blood, which depends in t imately  on the concentra t ion of f r ee  charge  c a r r i e r s  [2]. 

EXPERIMENTAL METHOD 

To invest igate  the blood EBL and also the luminescence  of physiological  saline,  a photoelec t r ic  ap-  
pa ra tus  combined with a h igh- f requency  genera to r  to excite  luminescence  [2] was used. A method was 
developed for  r ecord ing  the intensity of the EBL of liquid media .  Blood in a t r a n s p a r e n t  p las t ic  well  was  
placed on a conducting g lass  slide on the sur face  of which luminescence  was  genera ted.  F r o m  the surface  
of the g lass  the luminescence  was  t r ansmi t t ed  along a light conductor to a type FEU-22 photoelec t r ic  mul-  
t ip l i e r .  The conducting g lass  was  grounded, and the act ive e lec t rode  of the h igh-f requency pulse genera -  
tor  inse r t ed  into the blood by means  of a stand. The FI~U-22 was  powered by a h igh-vol tage  r ec t i f i e r ,  and 
the signal was  ampl i f ied  by a "Cactus"  type dc ampl i f i e r  and r eco rded  on an t~PP-09 ins t rument .  
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Fig. 1. Intensity of blood EBL as  a func- 
t ion of t e m p e r a t u r e .  

Fig. 2. Intensity of f luorescence  of physi -  
ological  saline as a function of t e m p e r a t u r e .  

To m e a s u r e  the e lec t r i ca l  r e s i s t a n c e  of the blood and 
physiological  sal ine,  a br idge s y s t e m  was  used  and m e a s u r e -  
ments  made at 50 Hz. Blood was  obtained f r o m  an imals  by 
decapitat ion,  and hepa r in  was  used  as  anticoagulant .  All 
m e a s u r e m e n t s  we re  made in a specia l  t h e r m o s t a t  with t e m -  
pe r a tu r e  control  f r o m  26-54~ 

EXPERIMENTAL RESULTS 

The temperature dependence of the blood EBL is rep- 
resented by a curve with two maxima at 42 and 50~ (Fig. i). 
At the same time, the intensity of fluorescence of the physi- 
ological saline changed inversely proportionally to the rise 
of temperature (Fig. 2). The electrical conductivity of the 
blood and physiological saline increased with a rise of 
temperature. 

The temperature dependence of the ionic conductivity 
of blood and physiological saline is identical, but the temper- 
ature dependence of the EBL does not coincide with the dy- 
namics of fluorescence of physiological saline or with the 
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t e m p e r a t u r e  dependence of the e lec t r i ca l  conductivity of blood and physiological  sal ine.  It must  accord -  
ingly be concluded that  the intensi ty of the EBL depends on the e lec t ron ic  conductivity of the t es t  object to 
a f a r  g r e a t e r  degree  than on its ionic conductivity.  

Migrat ion of e l ec t rons  r equ i r e s  s t r u c t u r e s  with meta l l i c  or  semiconductor  p rope r t i e s .  Nonmetall ic  
p r o p e r t i e s  r equ i r e  the p re sence  of a r ig id  c r y s t a l  la t t ice  of long- range  o rde r ,  which is improbab le  in bi -  
ological  objects .  The only poss ib le  assumpt ion  is t h e r e f o r e  the p r e sence  of semiconductor  p rope r t i e s .  

Bear ing  in mind the exis tence  of pro te in  and lipid molecu les  which p o s s e s s  semieonduet ivi ty ,  the 
dynamics  of the EBL can be explained as follows. An inc rea se  in intensi ty of EBL is evidently assoc ia ted  
with an inc rease  in the number  of e lec t rons  in the zones of conductivity,  and also with an inc rease  in the i r  
mobil i ty .  The sharp  drop in the intensi ty of the blood EBL af ter  42~ is probably  due to the comple te  rup-  
ture  of i n t e rmolecu la r  hydrogen bonds and to a d is turbance of zonal conductivity or a change to a new con- 
fo rma t ion  of m a c r o m o l e c u l a r  and wa te r  s t ruc tu re  s. 

The second m a x i m u m  obse rved  at  50~ is evidently due to a secondary  change in the conformat ion  
of the pro te in  molecu les .  

Blood can evidently be r ega rded  as a liquid semiconductor  with s h o r t - r a n g e  order ,  pos se s s ing  e lec-  
t ronic  conductivity.  Invest igat ions in this d i rec t ion  a re  proceeding.  
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