
C61

SOME ASPECTS OF RATIONAL U T IL IZ A T IO N  OF ANIMAL RAW MATERIALS FOR M EDICINAL PREPARATIONS 
PRODUCTION

R .V , ILUKEIINA, E .Y u . KULIKOVA, I . P .  NEMCHINOVA, L . A .  MINOSYAN, I .V .  ISAYEVA, N .P ,  LARIONOV 

A ll-R u s s ia n  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 in a  26 , 109316 Moscow, R u s s ia

Key w o rd s : duodénums o f  p i g s ,  p r o c e s s in g  te c h n o lo g y , s u b s ta n c e  o f  p r e p a r a t i o n  o f  a n t i s c l e -  
r o t i c  a c t i o n ,  a l i p r o l

I n t r o d u c t i o n : The e x i s t i n g  d ru g s  f o r  a t h e r o s c l e r o s i s  t r e a tm e n t  a r e  n o t  e f f i c i e n t :  th e y  a re  
a b le  t o  rem ove o n ly  a b o u t 30% o f  l i p i d s  from  th e  o rg a n ism , and  s id e  e f f e c t s  a r e  p o s s i b le  
( c r e a t i o n  o f  c h o l e l i t h s ,  d e t e r i o r a t i o n  o f  v i s i o n ) .  I n  c o n n e c t io n  w i th  t h i s ,  t h e r e  i s  a  need 
i n  m e d ic in a l  p r e p a r a t i o n  t h a t  h a s  no e f f e c t  on c o a g u la t io n  sy s tem  o f  b lo o d , b u t  m a in ta in s  
a n t i l ip e m ic  e f f e c t .  The s u b s ta n c e s ,  s i m i l a r  t o  h e p a r in ,  a h ig h .m o le c u la r  s u l fo p o ly s a c c h a 
r i d e ,  t o  w h ich  th e  a c t i v a t o r  o f  l i p o p r o t e i d e l i p a s e  b e lo n g s ,  have su ch  e f f e c t .  The raw  m ate
r i a l s  u sed  f o r  th e  p r o d u c t io n  o f  th e  p r e p a r a t i o n  c o n t r i b u t i n g  to  l i p i d s  i s o l a t i o n  and  de
c r e a s e  o f  th e  l e v e l  o f  c h o l e s t e r o l ,  w ere duodénums o f  p i g s ,  h a v in g  a com plex o f  b i o l o g i c a l 
l y  a c t i v e  s u b s ta n c e s ,  w hich  p r e v io u s ly  h ad  n o t  b een  u sed  f o r  th e  p ro d u c t io n  o f  m e d ic in a l  
p r e p a r a t i o n s .
E x p e r im e n ta l  p ro c e d u re : P r o p e r t i e s  o f  duodénums o f  p ig s  and a  p r e p a r a t i o n  -  a c t i v a t o r  o f 
l i p o p r o t e i d e l i p a s e  -  w h ich  was named " a l i p r o l " ,  w ere s tu d ie d  u s in g  a num ber o f  i n d i c e s ,  as 
w e l l  a s  th e  m e th o d s , u sed  i n  b i o l o g i c a l ,  o rg a n ic  c h e m is t ry ,  m ic ro b io lo g y  arm to x ic o lo g y .  
A ppeal a n e e , s o l u b i l i t y ,  m ass i n a c t i o n  o f  m o is tu r e ,  a s h , s u l f u r ,  pH v a lu e  w ere d e te rm in e d  
u s in g  th e  m ethods o f  S t a t e  P h a rm ac o p o e ia . A n t ic o a g u la n t  a c t i v i t y  o f  a l i p r o l  and h e p a r in  we- 
l e  d e te rm in e d  by  t h e i r  a b i l i t y  to  d e la y  c o a g u la t io n  o f  c i t r a t e  b o v in e  o r  lam b p la sm a , as 
in d u c e d  by ca lc iu m  c h l o r i d e .  S p e c i f i c  o p t i c a l  r o t a t i o n  o f  a l i p r o l  and h e p a r in  w ere m easured  
by  th e  v a lu e  o i a n g le  o f  r o t a t i o n  o f  4•% s o l u t io n  o f  s u b s ta n c e  i n  w a te r  on polar.i meter o f 
ty p e  "POLATAT” . M o le c u la r  m ass was d e te rm in e d  by  g e l - f i l t r a t i o n  m eth o d . C a l i b r a t i o n  o f  co
lum ns was c a r r i e d  o u t u s in g  s ta n d a r d  com pounds. The s t r u c t u r e  -  by  IR -s p e c tro p h o to m e try  a t  
IR -s p e c tro p h o to m e te r  180 "PSRKIIi-ELMER" i n  a t a b l e t  o f  p o ta s s iu m  b ro m id e .
R e s u l t s :  At i n i t i a l  s ta g e  we w orked a t  p ro c e d u re s  o f  c o l l e c t i o n ,  p r o c e s s in g  and p r e s e r v a t i 
on o f  duodénums o f  p i g s .  The duodénums w ere c o l l e c t e d  a f t e r  e v i s c e r a t i o n  o f  th e  c a r c a s s e s .  
I n t e s t i n e s  w i th  th e  l e n g th  4 0 -5 0  cm w ere rem oved from  p y l l o r i c  p a r t  o f  s to m ach . By l i g h t  
p r e s s i n g  t h e i r  c o n te n t  was d i s p la c e d  and e x t e r n a l  f a t  s e p a r a t e d .  I n  c o n n e c t io n  w ith  q u a l i 
ty  c e x t i f i c a t i o n  o i th e  p r o d u c ts ,  th e  i n v e s t i g a t i o n s  have shown t h a t  th e  c o n te n t  o f  h eav y  
m e ta ls  and a r s e n i c ( l e a d  -  0 .0 1  m g/kg , cadmium 0.03 m g/kg , m ercu ry  0 .0 1  m g/kg , c o p p e r  -  
1 .0 2  m g/kg , z in c  1 8 .9 8  m g/kg , a r s e n i c  n  0 .1  m g/kg) w ere n o t  g r e a t e r  th a n  th e  c r i t i c a l  v a 
l u e s .  S u lp h a te  a sh  c h a r a c t e r i z i n g  th e  e x t e n t  o f  c o n ta m in a tio n  o f m a t e r i a l s  d id  n o t  ex ceed  
2.0% . The c o l l e c t e d  raw  m a t e r i a l s  w ere p r e s e r v e d  by  two m e th o d s: by f r e e z in g  a t  n o t  h ig h e r  
th a n  -2 0 ° C and by  d ry in g  i n  a  s u b lim e r  up to  th e  te m p e ra tu re  n o t  h ig h e r  t han 35°G . The i n 
t e s t i n e s  m et s ta n d a r d s  by t h e i r  o r g a n o le p t i c a l  and  p h y s i c a l  and ch e m ic a l i n d i c e s  (T a b le  D *  
B ased  on th e  d e v e lo p e d  p r o c e s s in g  te c h n o lo g y  in v o lv in g  su ch  s t a g e s  a s  d e w a te r in g ,  e x t r a c 
t i o n ,  h e a t i n g , s e p a r a t i o n  o f  c a k e , t r e a t i n g  w ith  p r o t e a s e s ,  c o n c e n t r a t io n  o f  s o l u t io n ,  p r e 
c i p i t a t i o n  o f  h e p a r in o id e ,  d ry in g  o f  th e  s e d im e n t, a s u b s a tn e e  o f  a l i p r o l  i s  o b ta in e d .  The 
q u a l i t y  o f  o b ta in e d  l o t s  o f  a l i p r o l  s u b s ta n c e  was d e te rm in e d  a c c o rd in g  to  e s t a b l i s h e d  r e 
q u ire m e n ts  (T a b le  2 ) .  The s u b s ta n c e  o f  a l i p r o l ,  a s  p ro d u c e d  u n d er p r o d u c t io n  c o n d i t io n s  
c o m p le te ly  m ee ts  th e  e s t a b l i s h e d  r e q u ir e m e n ts  in c lu d in g  m ic r o b io lo g ic a l  o n e s . The s u b s ta n 
ce o i a l i p r o l  i s  h e p a r in o id  a id  c o n ta in s  g l ic o s o m in o g l ic a n e s  ( a c id  m u c o p o ly s a c c h a r id e s ) ,  
ao a m ain p h a r m a c e u t ic a l  a c t i v e  com ponen t. By i t s  s t i ‘u c tu r e ,  a l i p r o l  i s  s i m i l a r  t o  h e p a r in ,  
w hich  i s  o b ta in e d  from  mucous membrane o f  sm a ll  i n t e s t i n e s .  The c o m p a ra tiv e  c h a r a c t e r i s t i c ^  
o f  c o m p o s itio n  and p r o p e r t i e s  o f h e p a r in  and  a l i p r o l ,  a s  o b ta in e d  by us a re  p r e s e n te d  i n  
T ab le  3»
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T ab le  1

P a ra m e te rs C h a r a c t e r i s t i c s  o f  duodenums Of p ig s
F ro z e n D rie d

A ppearance F ro z e n  s l a b s ,
n o t  o v e r  5*0 cm t h i c k

D r ie d  b r i t t l e  s l a b s  
o r  t h e i r  p a r t s

C olour Brown w i th  y e l lo w is h -  
g re y  t i n t

S l i g h t l y  g re y  w ith  
y e l lo w is h  t i n t

Odour

I n t e r n a l  te m p e ra tu re  o f  s l a b ,

S p e c i f i c  w ith o u t  p u t 
r e f a c t i v e

S p e c i f i c  w i th o u t  p u t 
r e f a c t i v e

0 , n o t  o v e r -2 0 —

H ass f r a c t i o n  o f  f a t ,  %, n o t  more - 1 2 .0

P ara m e te rs

De s c r i p t i o n

S o l u b i l i t y

W eight l o s s  d u r in g  d ry in g ,  %
PH v a lu e  
I ° x i c i t y  t e s t  
A u th e n t i c i ty :
« a s s  f r a c t i o n  o f  h ex o sa m in e , % 
¿ ° t a l  n i t r o g e n ,  %
^ a lp ja a te  a s h ,  % 
heavy  m e ta l s ,  m g/kg

T ab le  2

Q u a l i ty  c h a r a c t e r i s t i c s  o f  p r e p a r a t i o n  
E s t a b l i s h e d  r e q u ir e m e n ts  S u b s ta n c e  o f  a l i p r o l

Y e llo w is h  to  g r e v i s h  o r  g re y  
t o  y e l lo w is h  pow der 
P r a c t i c a l l y  non s o lu b le  in  
w a te r ,  e t h e r ,  c h lo ro fo rm

h o t  o v e r  2 %
6 . 5 - 8 . 0
Eon t o x i c

N ot below  8 .0  
N ot o v e r  8 .0  
N ot o v e r  2 5 .0  
None

G rey t o  y e l lo w is h  
pow der
P r a c t i c a l l y  non  s o lu b -  
b l e  i n  w a te r ,  e t h e r ,  
c h lo ro fo rm  
1 8 .0  

7 .6
Non t o x i c

1 4 .8
6 . 2

17.5
None

[’a b le  5

^ P a r e d p a ra m e te rs C o m p o sitio n  and p r o p e r t ie s ' 
a l i p r o l  h e p a r in "

¿ 5s f r a c t i o n  o f  s u l f u r ,  %
MasS f r a c t i o n  ° f  u ro n ic  a c id s ,  % 

£r a c t i o n  o f  h ex o sam in e , %
S r * .  A c t i o n  o f  n i t r o g e n .  % 
w ? l f i c  r o t a t i o n  (+ o r  
Avei CoaSu-lan'b a c t i v i t y ,  U n its /m g  
^ _ p a g e  m o le c u la r  m ass , th o u s .  D a lto n

0 . 2 - 0 .4  
1 . 0 - 2 .0  

1 0 .0 - 2 0 .0  
5.0-7.6 
m inus 

1 0 .0 - 1 2 .0  
a b o u t 100

10 .0- 12.0
4 0 .0 -  7 0 .0  

n o t  below  2 0 .0
2 . 0 - 3 . 0  

+ 4 8 .0 * + 5 2 .0  
1 5 0 . 0 - 1 8 5 .0

3 0 .0 -  4 0 .0

ïhe

4 l f  

Of

R e s u l t s  hav e  shown d i s c r e p a n c i e s  i n  some p a r a m e te r s .  I n  sam p les  o f  h e p a r in  m o le c u la r  
i s  lo w e r , and a n t i c o a g u la n t  a c t i v i t y  and s u l f u r  c o n te n t  i s  h ig h e r ,  th a n  i n  sam p les  o f  

P f o l .

j s io n :  I t  i s  known from  l i t e r a t u r e  t h a t  r e l a t i v e  amount o f  u ro n ic  a c id s  and a  d e g re e
^ s u l f a t i o n  a re  im p o r ta n t  f o r  a n t i c o a g u la n t  a c t i v i t y .  A d i r e c t  p r o p o r t i o n a l  r e l a t i o n s h i p
«I betw een  s u l f u r  c o n te n t  and a n t i c o a g u la n t  a c t i v i t y .  An in c r e a s e  i n  s u l f u r  c o n te n t  up to

i n  h e p a r in  from  m ucose r e s u l t s  i n  in c r e a s e  o f  a n t i c o a g u la n t  a c t i v i t y  ( a c t i v i t y  173
ffs /m g  _  s u l f u r  c o n te n t  i s  10.2% , r e s p e c t i v e l y ,  185 U n its /m g  -  1 2 .2 % ). T hus, th e  h e p a r i -  

AO.-* ~
^0
St,

w hich  was o b ta in e d  by  u s ,  d id  n o t  c o n ta in  s u f f i c i e n t  amount o f  m ain  f u n c t i o n a l  g roups 
show a n t i c o a g u la n t  a c t i v i t y .  I n f r a r e d  s p e c tro s c o p y  m ethod a llo w e d  us t o  i d e n t i f y  th e  su b -  

o f  a l i p r o l  from  o th e r  g lic o s a m in o g ly c a n e s  -  h e p a r in ,  C h o n d r o i t in s u l f a te ,  h y a lu r o n ic
^cif)
q > a s  w e l l  a s  a s s e s s  th e  d e g re e  o f  p u r i t y  o f  a l i p r o l  s a m p le s .
Ij^ S j u s i o n s i Paw m a t e r i a l s  f o r  a l i p r o l  p r o d u c t io n  d o n 't  c o n ta in  h eav y  m e ta l s .  An o r i g i n a l  
^ h u o l o g y  f o r  p ro d u c t io n  o f  th e  p r e p a r a t i o n  s u b s ta n c e ,  h a v in g  a n t i a t h e r o s c l e r o t i c  a c t i o n  

m eat b y - p r o d u c ts ,  w h ich  p r e v io u s ly  h ad  n o t  been  u s e d , was d e v e lo p e d . P h y s ic a l  and c h e -  
^ ° 4 l  p r o p e r t i e s  o f  th e  com pared p r e p a r a t i o n s  have shown, t h a t  a l i p r o l  d o e s n ’ t  c o n ta in  s u f -  

Cie*it am ounts o f  m ain  f u n c t i o n a l  g ro u p s , w hich  a r e  r e s p o n s ib le  f o r  a n t i c o a g u la n t  a c t i v i t y .
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The s u b s ta n c e  o f  a l i p r o l  i s  s a f e  and  non t o x i c .
R e fe r e n c e : B a rtk o v a  L .K .,  I s a y e v a  I .V .  D evelopm ent o f  m ethod  o f q u a n t i t a t i v e  d e te r m in a t io n  
o f  g lic o s a m in o g ly c a n e s  (m u c o p o ly s a c c h a r id e s )  i n  g l a n d u la r  p r e p a r a t i o n s .  I n :  R a t io n a l  u t i 
l i z a t i o n  o f  e n d o c r in e  and enzyme m a t e r i a l s  f o r  m e d ic in a l  p u rp o s e s .  VT.IIMP, m , 1986
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