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The blood hepar in  concentrat ion and the number  of mas t  cells in the t i ssues  were  studied in 
r a t s  at var ious t imes  a f te r  l igation of the common bile duct. The blood hepar in  level r o se  
during choles tas i s .  The total  number  of mas t  cel ls  was s l ight ly  reduced  on the th i rd  day, 
inc reased  on the seventh  day, and back to no rma l  on the 14th day. The r a t io  between gran-  
ulated and degranulated fo rms  of cells was sharp ly  a l te red  in favor  of the la t te r .  Changes in 
the number  of mas t  cel ls  and the inc rease  in the number  of degranulated fo rms  a re  r ega rded  
as the r e su l t  of i r r i t a t ion  of mas t  cells by bile acids and pigments  which accumulate  in the 
body. 
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In obs t ruc t ive  jaundice the coagulabil i ty of the blood dec reases  and in some cases  hemor rhag ic  com-  
pl icat ions  develop [2, 8, 11]. Inc reased  vascu la r  p e r m e a b i l i t y  [6], a deficiency ofv i tamin-K-dependen t  f ac -  
to r s  [7, 19], a dis turbance of the format ion  of act ive th romboplas t in  [4], and hype rhepa r inemia  [1, 13] com-  
bine to play an important  ro le  in the mechan i sm of hypocoagulat ion and the bleeding tendency. In obs t ruc -  
t ive jaundice the blood hepar in  concentrat ion is inc reased  [1, 10, 11] and co r re l a t e s  with the inc rease  in the 
d i rec t  bi l i rubin concentrat ion in the blood [12]. 

Since the main p roduce r s  of heparha a re  mas t  cel ls ,  it was decided to study the blood hepar in  con- 
cent ra t ion  and the number  of mas t  cells at var ious  t imes  during choles tas i s ;  no cor responding  data could 
be found in the access ib le  l i t e ra tu re .  

EXPERIMENTAL METHOD 

The common bile duct was ligated in albino rats of both sexes weighing 170-200 g. Cholestasis was 
manifested as a change in the color of the skin, feces, and urine, and also as an increase in the serum total 
bilirubin concentration. Determination of the blood heparin concentration [5] and histological examination 
of the tissues were carried out on the third, seventh, and 14th days after the operation. Later, recanaliza- 
tion of the common bile duct can occur [20]. In control rats laparotomy was performed but the bile duct 

was not ligated. 

IVlast cells were counted in serial sections through the skin and subcutaneous areolar tissue in the 
supramuscular layer in 50 fields of vision under a magnification of 400, the result being expressed as the 
number of cells in ten fields. The total number of mast cells was determined by staining with alcian blue- 
heparin-containing mast cells were identified by staining with methylene blue at pH 3.65-3.85 [17]. Since 
degranulation of the mast cells is regarded as the morphological expression of their secretory activity 
[14, 18], the mast cells were divided into three groups and their relative percentages calculated. Group 1 
included oval cells with a round nucleus, surrounded by dark bluish-green cytoplasm densely packed with 
granules. Degranulation was absent. Group 2 consisted of oval cells with an eccentric nucleus and with 
large granules in their cytoplasm; in some areas the integrity of the cell was disturbed and granules had 
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T A B L E  1. N u m b e r  of Mas t  Ce l l s  (in 10 f i e ld s  of v is ion)  at  D i f f e r en t  P e r i o d s  of  C h o l e s -  
t a s i s  ( M *  m) 

Group and number 
of animals 

Intact (20) 
Control (10) 
Experimental: 

3rd day of cholestasis (9) 
7th day of cholestasis (11) 
14th day of cholestasis (9) 

total number 
of cells 

56,3--+ 2,04 
50,9+ 2,06 

44,5-- + 2,05" 
69,0• 
49,6• 3,23 

Staining with alcian blue 

number of ceils depending on degree of 
degranulation (in %) 

group 1 I group 2 

80,8• 
79,3• 1,93 

46,0_+ 3,35* 
58,9+_ 1,38" 
47,6- + 2,22* 

18,3• 0,95 
t9,5_+ 1,72 

44,3• i ,88" 
32,2-+ 1,1" 
43,7-- + 1,62" 

group 3 

0,95• 
1,2-- +0 ,2  

9,7• 2,22" 
8,9• 0,77* 
8,7• 1,33" 

TABLE 1 (cont inued)  

Group and number 
of animals 

Intact (20) 
Control (10) 
Experimental: 

3rd day of cholestasis (9) 
7th day of cholestasis ( l l )  
!4th day of cholestasis (9) 

total number 
of cells 

44,4• 1,55 
5t ,9+ 2,76 

43,6• 
54,2--5,1 
41,4• 1,62 

Staining with methylene blue 
number of ceils depending on degree of 
degranulation (in ~ 

group 1 

70,3• 
64,3_+ 1,84 

45,0• 
53,4• 2,99* 
48,2• 2,76* 

group 2 

28,2_+ 1,21 
33,3-- + t ,93 

40,4• 1,72" 
38,5_+ 1,63" 
40,7- + 1,13" 

group 3 

1,5• 0,85 
2,4• 0,29 

14,6• 1,75" 
8,1• 1,63" 

II,1• 

*:P< 0.05. 

e s c a p e d  into the s u r r o u n d i n g  t i s s u e s  ( in i t ia l  s t a g e  of d e g r a n u l a t i o n ) ,  w h e r e a s  in o t h e r  c a s e s  the  c y t o p l a s m  
c o n t a i n e d  p a l e  a r e a s  devo id  of g r a n u l e s ,  r e f l e c t i n g  the  s t a g e  of m o s t  a c t i v e  of d e g r a n u l a t i o n .  Group  3 con -  
r a ined  c o m p l e t e l y  d e s t r o y e d  c e l l s ,  the  p r e s e n c e  of wh ich  could  be judged  f r o m  an a c c u m u l a t i o n  of g r a n u l e s  
wi th  s p e c i f i c  g r a n u l a r  s t r u c t u r e  (the f inal  s t a g e  of d e g r a n u l a t i o n ) .  

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  

The s e r u m  b i l i r u b i n  c o n c e n t r a t i o n ,  wh ich  was  n o r m a l l y  0.15 mg %, r o s e  on the t h i r d  day  of c h o l e s -  
t a s i s  to  3.93 4- 0.196 m g  %, on the  s e v e n t h  day  i t  was  3.28 4- 0.26 mg %, and on the 14th day  3.1 4- 0.1 m g  %. 
The b lood  h e p a r i n  l e v e l  of the  in tac t  r a t s  was  5.83 4- 0.42 un i t s ,  and in r a t s  unde rgo ing  the m o c k  o p e r a t i o n  
it was  5.05 4- 0.41 uni ts  (P > 0.05). On the  t h i r d  day  a f t e r  the  o p e r a t i o n  the h e p a r i n  l e v e l  was 7.25 4- 0.34 
units, on the seventh day 9.14~: 0.63 units (P< 0.05), and on the 14th day 9.97 ~: 1.25 units (P< 0.05). Corre- 
lation between the increase in the blood levels of bilirubin and heparin was particularly strong on the sev- 
enth day of cholestasis (I" = 0.71). The total number of mast cells was a little reduced on the third day, but 
increased on the seventh day; on the 14th day it was back to normal. On the third day after the beginning 
of cholestasis, when the total number of mast cells was reduced, the number of completely degranulated 
forms of these cells was increased almost tenfold. All the cells contained heparin. On the seventh and 
14th days  of c h o l e s t a s i s  the  n u m b e r  of d e g r a n u l a t e d  m a s t  c e l l s  a l s o  was  h igh  (Table  1). 

T h e r e  is e v i d e n c e  in the l i t e r a t u r e  of  c o r r e l a t i o n  b e t w e e n  the i n c r e a s e  in the  h e p a r i n  c o n c e n t r a t i o n  
and the i n c r e a s e  in the  d e g r e e  of d e g r a n u l a t i o n  of the  m a s t  c e l l s  [3]. H o w e v e r ,  the  c o r r e l a t i o n  b e t w e e n  the 
h e p a r i n  c o n c e n t r a t i o n  in the  t i s s u e s  and  the  n u m b e r  of m a s t  c e l l s  is not  d i r e c t  [15]. The i n c r e a s e  in the  
n u m b e r  of d e g r a n u l a t e d  m a s t  c e l l s  du r ing  c h o l e s t a s i s  is e v i d e n t l y  the r e s u l t  of t h e i r  i r r i t a t i o n  by  b i l e  a c i d s  
and p i g m e n t s  wh ich  have  a c c u m u l a t e d  in the  body.  S i m i l a r  r e s p o n s e s  of the  m a s t  c e l l s  have  been  d e s c r i b e d  
to  hypox i a  [9] and  to  a c o u s t i c ,  pho t i c ,  and  e m o t i o n a l  s t i m u l a t i o n  [16]. A g a i n s t  the  b a c k g r o u n d  of i n t ens ive  
d e g r a n u l a t i o n  of the  m a s t  c e l l s ,  in c h o l e s t a s i s  t h e r e  is  an i n c r e a s e  in the  f r e e  h e p a r i n  c o n c e n t r a t i o n  in the  
b lood .  T h e s e  two p r o c e s s e s  a r e  p o s s i b l y  d i r e c t l y  connec ted .  H o w e v e r ,  this.  is  a m a t t e r  for  f u r t h e r  s tudy .  
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