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^IIODOLOGY 01? CREATION OF MEAT-BASED PRODUCTS, INCREASING RESISTANCE OF HUMAN ORGANISM
0 Ra d io lo gica l  in fl u en c es

LIPATOV, A .B . LISITSYN, T .A . RUDINTSEVA, G.A. SAFRONOVA 
^ 1 -R u s s ia j!  M eat R e s e a rc h  I n s t i t u t e ,  T a l a l i k h i n a  26 , 109516 Moscow, R u s s ia

iQy w ords: s p e c i a l  n u t r i t i o n ,  r a d i o r e s i s t a n t  f a c t o r s ,  q u a l i t y  e v a lu a t io n  c r i t e r i a ,  m athem a- 
^ ic a l s u b s t a n t i a t i o n  o f f o r m u la t io n s
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3®quences o f  e c o lo g ic a l  c a ta s t r o p h e  a s s o c ia te d  w ith  C h ern o b y l d i s a s t e r  have b een  p o s in g  
many y e a r s  a  c h a l le n g e  o f  p r e s e r v a t i o n  o f  p h y s i o l o g ic a l ,  i n t e l l e c t u a l ,  and s p i r i t i a l  

p o o l o f  p o p u la t io n  a t  v a s t  a r e a s  o f  th e  U k ra in e , B y e lo r u s s ia ,  and R u s s ia  f a l l i n g  i n t o  
zone o f  r a d i o l o g i c a l  i n f l u e n c e .

aa illS s p e c i a l i s t s  i n  b io lo g y  and m e d ic in e  a re  j o i n in g  t h e i r  e f f o r t s  to  s o lv e  t h i s  p r o b -  
Ia* S c i e n t i f i c  R e s e a rc h  I n s t i t u t e s  and M e d ic in a l  C e n tre s  w ork a t  t h i s  p ro b le m . One s h o u ld  

lot  u n d e re s t im a te  a  c o m p lic a te d  c h a r a c te r  o f  i t s  s o l u t i o n .  I t  i s  g e n e r a l l y  re c o g n iz e d  t h a t  
means o f  s p e c i a l  n u t r i t i o n  i t  i s  p o s s i b le  t o  in c r e a s e  th e  e f f i c i e n c y  o f  m e d ic in a l ,  p h y -  

g ^ a i  amd ch em o th e rap y  c u r in g  and  p r e v e n t iv e  m easu re s  o f  co n se q u en ce s  o f  weak ( l e s s  th a n  
Gi?ay = 200 rem s) and m o d era te  (2  . . .  4 G ray) o f  r a d io a c t i v e  i r r a d i a t i o n  d o se s  o f p e o p le .

to r
P re se n c e  i n  p ro d u c ts  p r o t e i n  o f  in d is p e n s a b le  and  d is p e n s a b le  amino a c id s  r e s p o n s ib l e
r a t i o n a l  m e ta b o lism , a p p ro a c h in g  t h e i r  m u tu a l b a la n c e  t o  optimum t o  m eet th e  d e g re e  o f  

i o l o g i c a i  a f f e c t i o n  o f  immune, b lo o d -fo rm in g  and o th e r  f u n c t io n s  o f  th e  o rg a n ism , th e  
l i a b i l i t y  o f  l i p o p r o t e i d e  c e l l u l a r  m em branes and horm ones o f p o ly u n s a tu r a te d  f a t t y  a c id s ,

s s a ry  f o r  b i o s y n t h e s i s ,  am ounts and r a t i o s  o f  h y d ro ly z e d  c a rb o h y d ra te s ,  v i ta m in s  and 
co N u t r i e n t s ,  s u f f i c i e n t  f o r  e f f e c t i v e  co m p en sa tio n  o f  e n e rg y  co n su m p tio n  -  a l l  t h i s  
j, d i l u t e s  t o  s i g n i f i c a n t  im provem ent o f  g e n e r a l  s t a t u s  o f th e  o rg an ism  and in c r e a s e  i t s  

d i s ta n c e ,  a s  f a r  a s  p ro lo n g e d  a c t io n  o f  en d o g e n ic  and e x o g e n ic  r a d i o l o g i c a l  f a c t o r s  a re
Concerned.

P ° s e f u l  in c o r p o r a t io n  i n  f o r m u la t io n s  o f  fo o d  p ro d u c ts  o f  b io o rg a n ic  and m in e ra l  compo- 
orm ing u n a s s im i la b le  com plexes w i th  r a d io a c t i v e  i s o to p e s  and t h e i r  compounds w ithileh t Q> f
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eilt i a l l y  t r a n s p o r t e d  p ro d u c ts  o f  c a ta b o l is m  c o n t r i b u t e s  t o  e f f e c t i v e  c l e a r i n g  th e  o r- 
ism  o f  s t r o n t iu m —90 , cesiu m -197 and o th e r  r a d io a c t i v e  e le m e n ts .

ab o v e -m en tio n ed  s e rv e d  a s  a l o g i c  b a s i s  f o r  g e n e r a l i z a t i o n  and  s y s t e m a t i z a t i o n  o f th e  
-» h i ts  o f  5 y e a r  i n v e s t i g a t i o n s  i n  th e  f i e l d  o f  t h e o r e t i c a l  and e x p e r im e n ta l  d ev e lo p m en t 

^  ^ 01Vxnul a t i o n s ,  t e c h n o lo g ic a l  p r o c e s s e s  and p a r a m e te rs  o f  t h e i r  im p le m e n ta t io n , and on 
bu^ ° l e  p r o v id in g  p o s s i b i l i t y  o f  com m erc ia l p r o d u c t io n  o f m e a t-b a s e d  f o o d s t u f f s ,  c o n t r i -  

ln G to  i n c r e a s i n g  th e  r e s i s t a n c e  o f  human o rg an ism  t o  th e  e f f e c t s  o f  r a d i o l o g i c a l  f a c -
TT

G el'" i,;L®0  ̂ sll0WS th e  scheme -  c l a s s i f i c a t i o n  o f  r a d i o r e s i s t a n t  f a c t o r s  o f  n u t r i t i o n ,  l a r -  
^ ^ d iv id in g  them  i n t o  s y n t h e t i c ,  m o d if ie d  and n a t u r a l  o n e s . The n e x t  l e v e l  o f  t h i s  s c h e -  

-u b d iv id e s  them  i n t o  4  d i r e c t i o n s :  rem o v in g  r a d io n u c l id e s ,  a n t i o x i d a n t ,  b lo o d  fo rm in g  
•'hi B e n e r a l ly  t o n i c .  The f i r s t  d i r e c t i o n  im p l ie s  u sag e  o f  5 c l a s s e s  o f  fo o d  s u b s ta n c e s  
, ° 'x L in d  r a d io i s o t o p e s ,  r a d i o a c t i v e  s u b s ta n c e s  and compounds p h y s i c a l l y ,  p h y s ic o -c h e m i-
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y> c h e m o -p h y s ic a l ly  and c h e m ic a l ly  and  e v a c u a t in g  them  from  th e  o rg a n ism . The seco n d  
I t  Sct;i'on u s e s  two c l a s s e s  o f  s u b s ta n c e s ;  th e  t h i r d  -  f o u r  and th e  f o u r t h  -  tw o .

i s  i n t e r e s t i n g  to  n o te  t h a t  a c c o rd in g  to  num erous l i t e r a t u r e  d a t a ,  su ch  c l a s s  o f fo o d -
s% f s
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v i ta m in s ,  b e lo n g in g  to  m i c r o n u t r i e n t s ,  p o s s e s s  h ig h  e f f i c i e n c y  w i th  r e g a r d s  to  
d i r e c t i o n s :  a n t i o x i d a n t ,  b lo o d -fo rm in g  and g e n e r a l ly  t o n i c .  B ased  on above c l a a s i f i -  
, g e n e r a l  and s p e c i a l  r e q u ir e m e n ts  t o  i n g r e d i e n t s  o f  r a d i o r e s i s t a n t  fo o d  p ro d u c t  h a -  

0... b®en fo rm u la te d  ( F ig .  2 ) .  The schem e, a s  p ro p o se d  by  th e  a u th o r s  o f  t h i s  p a p e r  ( F i g . 5 ) ,  
In <ieve-L° p ih 6  s p e c i a l  f o o d s t u f f s ,  and  t e r m in a t in g  w ith  th e  o r g a n i s a t i o n  o f  com m erc ia l p r o -  

^ i o n ,  p ro v id e s  f o r  im p le m e n ta tio n  o f  20 s t a g e s ,  ra n g e d  i n  8 h i e r a r c h i c a l  l e v e l s .  I n  t h i s  
Qiae a g r e a t  d e a l  o f  a t t e n t i o n  i s  g iv e n  to  c h o ic e  o f  p r e f e r e n t i a l  i n g r e d i e n t s  f o r  com pu-
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t e r  d e s ig n in g  o f  fo r m u la t io n s  a s  b a se d  on a  p r i o r i  in fo rm a t io n  a b o u t t h e i r  b i o l o g i c a l  and 
e n e rg y  v a lu e ,  d i g e s t i b i l i t y  and p o t e n t i a l  r a d i o r e s i s t a n t  p r o p e r t i e s .  C om puter d e s ig n in g  o f 
fo rm u la t io n s  o f  m u lti-c o m p o n e n t m eat p ro d u c ts  o f  r a d i o r e s i s t a n t  p r o f i l e ,  w h ich  a re  ad e q u a te  
w i th  re g a rd s  to  b i o l o g i c a l ,  e n e rg y  and fo o d  v a lu e ,  a r e  b a s e d  on p r e v io u s ly  p r e s e n te d  m ethods 

The p r im a ry  d e s ig n  fo rm u la e  u se d  i n  r e c u r r e n t - c y c l i c  a lg o r i th m s  o f  com pu ter s im u la t i 
on o f  th e  in f lu e n c e  o f  m ain  m a c r o n u t r ie n ts  r a t i o  on i n d i c e s  o f  b i o l o g i c a l ,  fo o d  and  en e rg y  
v a lu e  o f  m u lti-c o m p o n e n t m ix tu r e s ,  a r e  p r e s e n te d  i n  P ig  4 .  The n e x t  s t a g e s  o f  d eve lopm en t 
o f  s p e c i a l i z e d  p ro d u c ts  c o n c e rn in g  th e  a s se ssm e n t o f  t h e i r  r a d i o r e s i s t a n t  e f f i c i e n c y ,  w il  
in c lu d e  com plex i n v e s t i g a t i o n  o f  t h e i r  b i o l o g i c a l  v a lu e  i n  v i t r o  and  i n  v iv o  w i th  su b se 
q u en t s tu d y in g  r a d i o r e s i s t a n t  p r o p e r t i e s  i n  v iv o  on a n im a ls  and on v o l u n t e e r s .  A f te r  th e s e  
s t e p s ,  th e  i n t e r g r a t e d  q u a n t i t a t i v e  a s s e ss m e n t o f  fo o d  and s p e c i a l  p r o p e r t i e s  o f  th e  deve
lo p e d  p ro d u c ts  can  be c a r r i e d  o u t on th e  b a s i s  o f  e x p e r im e n ta l  d a ta  by m u l t i p l i c a t i v e  ma 
th e m a t i c a l  c r i t e r i o n ,  developed , by th e  a u th o r  and p r e s e n te d  i n  F ig«  5«
The r e s u l t s  o f  u t i l i z a t i o n  o f  a  num ber o f  a p p ro a c h e s  d e s c r ib e d  i n  t h i s  p a p e r ,  a r e  presente  ̂
i n  a p u b l i s h e d  w ork o f  w o rk e rs  o f  VHIIMP "M u ltico m p o n en t p ro d u c ts  o f  r a d i o r e s i s t a n t  p r o f i t  
w h ich  i s  p ro p o se d  to  y o u r a t t e n t i o n .
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