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HYPOPROTHROMBINEMIA IN THE COMPENSATED FORM OF HEPATOSPLENIC 
SCHISTOSOMIASIS: FURTHER STUDIES. 

N o r a M A N O U K I A N & D u r v a l R o s a B O R G E S 

S U M M A R Y 

C o a g u l a t i o n a b n o r m a l i t y is f requent l y obse rved i n s c h i s t o s o m i a s i s p a t i e n t s bu t 

i ts p a t h o p h y s i o l o g y h a s no t been e s t a b l i s h e d . We m e a s u r e d , by i m m u n o d i f f u s i o n . 

the p r o t h r o m b i n - a n t i g e n c o n c e n t r a t i o n i n 56 i n d i v i d u a l s ; of these 19 w i th d e m o n s ­

t ra ted c o m p e n s a t e d fo rm of h e p a t o s p l e n i c s c h i s t o s o m i a s i s , 17 w i th c i r r hos i s a n d 

20 were con t ro l s u b j e c t s . T r a n s a m i n a s e s , a l b u m i n , t r a n s t h y r e t i n , p r o t h r o m b i n t ime, 

a n t i t h r o m b i n I I I , fac to r V I I , a n d f i b r i nogen were a lso e v a l u a t e d . 

A l l p a r a m e t e r s were a l te red in the c i r rho t i c g r o u p b u t on ly a l b u m i n , p r o t h r o m b i n 

a n d a n t i t h r o m b i n I I I leve ls were a l te red i n the s c h i s t o s o m i a s i s g roup . N i n e t y pe rcen t 

of the p a t i e n t s w i t h c i r r hos i s a n d s i x t y pe rcen t of the pa t i en t s w i th s c h i s t o s o m i a s i s 

h a d a b n o r m a l p l a s m a leve l s of a l b u m i n , t r a n s t h y r e t i n , p r o t h r o m b i n - a n t i g e n , and /o r 

a n t i t h r o m b i n I I I ; a n i m p a i r e d h e p a t i c s y n t h e s i s w a s respons ib l e for these resu l ts . 

C o n v e r s e l y for ty pe rcen t of the s c h i s t o s o m i a s i s p a t i e n t s w i t h n o r m a l p l a s m a 

c o n c e n t r a t i o n s of b o t h a l b u m i n a n d t r a n s t h y r e t i n h a d dec reased m e a n p l a s m a leve ls 

of b o t h p r o t h r o m b i n a n d a n t i t h r o m b i n I I I . T h e s e resu l t s s u g g e s t t ha t e i ther p ro th 

r o m b i n a n d a n t i t h r o m b i n I I I are m o r e sens i t i ve m a r k e r s of i m p a i r e d hepa t i c s y n t h e ­

s i s i n s c h i s t o s o m i a s i s t h a n are l e v e l s of a l b u m i n a n d t r a n s t h y r e t i n c o m b i n e d , 

or a low g r a d e c h r o n i c c o n s u m p t i o n of c l o t t i ng p ro te ins a lso o c c u r s . C o n s i d e r i n g 

the la t te r h y p o t h e s i s i t i s p o s s i b l e t h a t the t h r o m b i n fo rmed w o u l d be i n h i b i t e d 

b y a n t i t h r o m b i n I I I w i t h the c o m p l e x e d t h r o m b i n - a n t i t h r o m b i n I I I be ing c lea red 

b y the l i ver . C o n s e q u e n t l y the p l a s m a leve ls of b o t h p r o t h r o m b i n a n d a n t i t h r o m b i n 

w o u l d be d e c r e a s e d , b u t the l eve l of f i b r i nogen w o u l d be p rese rved . 

K E Y W O R D S : P r o t h r o m b i n ; A n t i t h r o m b i n I I I ; S c h i s t o s o m i a s i s ; C o a g u l o p a t h y . 

I N T R O D U C T I O N 

O v e r 200 m i l l i o n p e o p l e w o r l d w i d e su f fe r 

f rom s c h i s t o s o m i a s i s . T h i s p a r a s i t i c i n fec t i on af­

fects a b o u t 10% of the B r a z i l i a n p o p u l a t i o n of 

135 m i l l i o n i n h a b i t a n t s . A l t e r a t i o n s i n the p l a s ­

m a c o a g u l a t i o n s y s t e m are f requen t l y de tec ted 

in th is d i s e a s e , a l t h o u g h the p rec i se e t i o logy is 

no t we l l de f i ned . 2 , 1 2- 1 3 T h e s e a l t e ra t i ons m a y , 

howeve r , be p a r t i a l l y co r rec ted b y h e p a r i n i z a -

t ion or s u r g i c a l p r o c e d u r e s w h i c h co r rec t po r t a l 

h y p e r t e n s i o n 2 . 

S c h i s t o s o m i a s i s a n d c i r r hos i s are the m a i n 

c a u s e s of l i ve r f i b ros is i n B r a z i l . I n h e p a t i c cir­

r h o s i s the a l t e r a t i o n s of the c o a g u l a t i o n tes ts 

are u s u a l l y a t t r i bu ted b a s i c a l l y to the de f i c i ency 

i n the s y n t h e s i s of c o a g u l a t i o n fac to rs . O t h e r 
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p u r p o s e d c a u s e s for these a l t e ra t i ons h a v e been 
s u g g e s t e d a n d these are de f i c i ency in y ca rbo 
x y l a t i o n of v i t a m i n K d e p e n d e n t p ro te ins , d is f i -
b r i n o g e n e m i a , a n d c h r o n i c or s low c o n s u m p t i o n 
of c o a g u l a t i o n fac to rs 8 . 

U n l i k e c i r r h o s i s , i n s c h i s t o s o m i a s i s po r t a l 
h y p e r t e n s i o n i s p r e - s i n u s o i d a l a n d v a s c u l a r a l te 
r a t i o n s of the p o r t a l a rea m a y recede s p o n t a ­
n e o u s l y or after c h e m o t h e r a p y 1 1 7 . I n the h e p a ­
t o s p l e n i c f o rm of s c h i s t o s o m i a s i s the e v i d e n t 
po r ta l h y p e r t e n s i o n is a c c o m p a n i e d b y preser­
v a t i o n of h e p a t i c f u n c t i o n 1 5 w h e r e a s in c i r r hos i s , 
p o r t a l h y p e r t e n s i o n is a c c o m p a n i e d in m o s t c a ­
ses w i t h h e p a t o c y t i c i n s u f i c i e n c y . T h u s , the s tu 
dy of c o a g u l a t i o n i n s c h i s t o s o m i a s i s is impor ­
t an t b e c a u s e , i n th i s d i sease there i s , to a ce r t a i n 
ex ten t , a d i s s o c i a t i o n be tween h e p a t o c y t i c func 
t ion a n d po r t a l h y p e r t e n s i o n . 

I n order to s t u d y a l t e ra t i ons of c o a g u l a t i o n 
in the h e p a t o s p l e n i c fo rm of s c h i s t o s o m i a s i s , we 
m e a s u r e d the p l a s m a t i c l eve ls of p r o t h r o m b i n -
a n t i g e n , a n t i t h r o m b i n I I I ( the m a i n t h r o m b i n 
inh ib i to r ) a n d f i b r i nogen ( t h r o m b i n p h y s i o l o g i ­
c a l subs t ra te ) . We s t u d i e d p r o t h r o m b i n b e c a u s e : 
1) i t i s a p ro te in s y n t h e s i z e d b y the l i ve r ; 2) i t 
is no t a n acu te p h a s e p r o t e i n ; 3) i t i n f l uences 
d e c i s i v e l y the resu l t s of the c o a g u l a t i o n tes ts 
u s e d in d a i l y p r a c t i c e ( p r o t h r o m b i n a n d p a r t i a l 
t h r o m b o p l a s t i n t imes ) ; 4) a n d i t h a s a cen t ra l 
ro le in the c o a g u l a t i o n c a s c a d e b e c a u s e on i ts 
a c t i v a t i o n d e p e n d s no t o n l y the h y d r o l y s i s of 
f i b r i nogen bu t , a l so , in the a c t i v a t i o n of fac to rs 
V , V I I I , X I I I , a n d p ro te in C . 

H e p a t i c p r o t e i n s y n t h e s i s w a s a s s a y e d 
t h r o u g h d e t e r m i n a t i o n of s e r u m t r a n s t h y r e t i n 
a n d a l b u m i n . O n l y n o n a l c o h o l i c s ( less t h a n lOg 
e thano l d a i l y i n t a k e ) a n d H B s A g n e g a t i v e ( R I A ) 
p a t i e n t s w i t h s c h i s t o s o m i a s i s were c h o s e n i n or 
der to a v o i d i n t e r f e rence of the m a i n f a c t o r s 
w h i c h m a y l ead to l i ve r c i r r hos i s . 

T w o o ther g r o u p s of i n d i v i d u a l s , n o r m a l c o n ­
t ro ls , a n d o thers w i t h c i r r hos i s , were i n c l u d e d 
for the s a k e of c o m p a r i s o n i n the s t u d y . A l l i nd i ­
v i d u a l s were no t i n a n a c u t e p h a s e s i t u a t i o n , 
as de te rmined b y the s e r u m a c i d « 1 - g l y c o p r o t e i n 
c o n c e n t r a t i o n , a n d were we l l n o u r i s h e d . 

C A S E S A N D M E T H O D S 

A to ta l of 56 we l l n o u r i s h e d i n d i v i d u a l s (wi th 
a n a d e q u a t e w e i g h t - h e i g h t r e l a t i o n s h i p ) a n d 

f rom the s a m e soc io e c o n o m i c c l a s s were d i v i d e d 
in to 3 g roups (cont ro l , s c h i s t o s o m i a s i s , a n d c i r 
rhos i s ) a n d s t u d i e d . 

T h e c o n t r o l g r o u p ( C O N ) c o n s i s t e d of 20 
h e a l t h y vo lun tee rs (14 females) age 16-67 yea rs 
( m e d i a n 34 yea rs ) ; they were a l l non a l coho l i c s , 
H B s A g n e g a t i v e s a n d n o n - s c h i s t o s o m o t i c s . T h e 
g roup w i t h s c h i s t o s o m i a s i s ( S C H ) cons i s t ed of 
19 i n d i v i d u a l s (12 m a l e s ) a g e d 15-65 yea rs (me­
d i a n 35 yea rs ) . C l i n i c a l a n d e p i d e m i o l o g i c a l d i ag ­
n o s i s of s c h i s t o s o m i a s i s w a s con f i rmed by the 
p resence of e g g s of S . m a n s o n i in the faeces or 
by b i o p s y of r ec ta l v a l v e s . T h e s ize of the l i ve r 
v a r i e d be tween 1 a n d 8 c m ( s ta r t i ng f rom the 
bo rde r of the l as t r i gh t r ib) , a n d tha t of the sp leen 
be tween 1 a n d 20 c m (s ta r t i ng f rom the border 
of the l as t left r ib) . A l l these pa t i en t s p resen ted 
the c o m p e n s a t e d form of h e p a t o s p l e n i c sch i s to ­
s o m i a s i s , w i t h no j a u n d i c e , a s c i t e s , e d e m a or 
s i g n s of b l eed ing . 

T h e c i r rho t i c ( C I R ) g r o u p c o n s i s t e d of 17 in ­
d i v i d u a l s (14 m a l e s ) , age 30-63 y e a r s ( m e d i a n 46 
yea rs ) . T w e l v e of these pa t i en t s were a l c o h o l i c s 
w i t h a m e a n e thano l i n t a k e of 142 g /day for a 
p e r i o d v a r y i n g f rom 7 to 35 y e a r s ( m e d i a n 25 
yea rs ) . T h e 5 o ther c i r r ho t i cs were non -a l coho 
l ies , b u t H B s A g pos i t i ves . T h e c l i n i c a l d i a g n o s i s 
of h e p a t i c c i r r hos i s w a s con f i rmed in a l l c a s e s 
b y l i v e r h i s t o l o g i c a l f i n d i n g s . N o n e of the p a 
t ien ts p resen ted asc i t es , e d e m a , s i g n s of ence 
p h a l o p a t h y or b l eed ing , a n d c o u l d be c lass i f i ed 
as C h i l d A 1 6 . 

B l o o d w a s co l l ec ted u s i n g the doub le - sy r i n 
ge t echn ique . F o l l o w i n g th is t e c h n i q u e , after ve 
n o u s p u n c t u r e the f i rs t s y r i n g e c o n t a i n i n g 1 to 
2 m l of b l ood w a s s u b s t i t u t e d b y a second s y r i n g e 
a d a p t e d to the s a m e need le . T h i s t e c h n i q u e a i m s 
to a v o i d the p resence of t h r o m b o p l a s t i c m a t e r i a l 
f r om the p u n c t u r e i t se l f i n to the p l a s m a t h a t 
is to be a s s a y e d . 

P r o t h r o m b i n t i m e a n d p r o t h r o m b i n -
a n t i g e n , a n t i t h r o m b i n I I I , f i b r i nogen , a n d fac to r 
V I I l eve l s , were d e t e r m i n e d in c i t r a ted p l a s m a 
(9 p a r t s of b l o o d ; 1 p a r t of s o d i u m c i t ra te 0,109M). 
A l b u m i n w a s d e t e r m i n e d in s e r u m b y the bro-
m o c r e s o l p u r p l e t e c h n i q u e 7 a n d the to ta l p ro te in 
c o n t e n t b y the b iu re t m e t h o d 5 . S e r u m t r a n s a 
m i n a s e s a n d y - g l u t a m y l t r a n s f e r a s e were deter 
m i n e d b y k i t s (n? 124419, 124567, 125931, respec-



t i v e l y ) f r o m B o e h r i n g e r M a n n h e i m . S e r u m 
t rans thy re t i n , al a c i d g l y c o p r o t e i n , p l a s m a f ibr i ­
nogen , p r o t h r o m b i n - a n t i g e n were a s s a y e d by ra ­
d i a l i m m u n o d i f f u s i o n , u t i l i z i n g M. P a r t i g e n p l a ­
tes ( B o e h r i n g w e r k e A . G . , M a r b u r g , W. G e r m a ­
ny ) , e m p l o y i n g s t a n d a r d s f rom the s a m e sou rce . 
T h e a n t i b o d y u s e d for p r o t h r o m b i n - a n t i g e n re 
c o g n i z e s b o t h fo rms of p r o t h r o m b i n (y a n d n o n 
y c a r b o x i l a t e d fo rms) . A n t i t h r o m b i n I I I w a s as ­
s a y e d t h r o u g h r e s i d u a l t h r o m b i n ac t i v i t y after 
i n c u b a t i o n w i t h a n e x c e s s of t h r o m b i n u s i n g the 
s y n t h e t i c s u b s t r a t e T o s - G l y - P r o - A r g - p N A 
( B o e h r i n g e r M a n n h e i n G m B H , W. G e r m a n y ) . 
F a c t o r V I I w a s a s s a y e d w i t h the use of h u m a n 
factor V I I de f i c ien t p l a s m a ; 40 to 160 U / m l were 
c o n s i d e r e d n o r m a l v a l u e s 1 4 . A poo l of p l a s m a 
f rom the con t ro l g r o u p w a s u s e d to e s t a b l i s h the 
reference c u r v e . P r o t h r o m b i n t ime w a s m e a s u ­
red u s i n g h u m a n b r a i n t h r o m b o p l a s t i n 1 3 w i t h 
the resu l t s b e i n g e x p r e s s e d as a ra t io . I n a l l 56 
i n d i v i d u a l s H B s A g w ras tes ted by r a d i o i m m u 
n o a s s a y ( R I A ) . 

C o m p a r i s o n of the resu l t s of the dif ferent de­
t e rm ina t i ons in the 3 g r o u p s w a s per fo rmed by 
a n a l y s i s of v a r i a n c e a t a leve l of s i g n i f i c a n c e p 
< 0,05. Sche f fe ' s test w a s u s e d w h e n there w a s 
a s t a t i s t i ca l l y s i g n i f i c a n t d i f ference. 

Cut -o f f v a l u e s for e a c h d e t e r m i n a t i o n were 
e s t a b l i s h e d u s i n g the resu l t s of the con t ro l g roup 
in order to d i s c r i m i n a t e these i n d i v i d u a l s f rom 
those of the two g r o u p s 1 8 . T h i s procedure a l lowed 
for the c l a s s i f i c a t i o n of the resu l t s of the a s s a y s 
e i ther as n o r m a l or a l te red . 

R E S U L T S 

T h e resu l t s ( m e a n ± S E ) of the di f ferent de­
t e r m i n a t i o n s are s h o w n in T a b l e 1. T h e c i r rho t i c 
g r o u p resu l t s were s t a t i s t i c a l l y d i f ferent f rom 
those of the con t ro l a n d s c h i s t o s o m i a s i s g roups . 
R e s u l t s for a l b u m i n , p r o t h r o m b i n a n d an t i t h ­
r o m b i n I I I of the s c h i s t o s o m i a s i s g r o u p were s t a -

T A B L E 1 
C o m p a r i s o n of c l o t t i ng a n d b i o c h e m i c a l tests . 

T e s t s G r o u p C o n t r o l S c h i s t o s o m i a s i s C i r r h o t i c V a r i a n c e 
n 20 n 19 n 17 A n a l y s i s 

M S E M S E M S E 

A s p a r t a t e a m i n o t r a n s f e r a s e 17 ± 2 24 ± 3 60 ± 7 C I R > S C H = C O N * 
U / L 
A l a n i n e a m i n o t r a n s f e r a s e 14 ± 1 24 ± 4 39 ± 6 C I R > S C H - C O N 
U / L 
T o t a l b i l i r u b i n 0,7 -+- 0,05 1,0 -+- 0,06 2,6 0,57 C I R > S C H = C O N 
m g / d l 
y G l u t a m y l - t r a n s f e r a s e 20 -+- 2,5 44 ± 6,1 142 ± 36,7 C I R > S C H = C O N 
U / L 
A l b u m i n 39,2 -+- 0,7 35,9 ± 0,9 28,6 ± 1,3 C I R < S C H < C O N 
g / L 
T r a n s t h y r e t i n 257 ± 6,7 229 ± 12,4 175 -+- 18 C I R < S C H = C O N 
m g / L 
F i b r i n o g e n 
g / L 
P r o t h r o m b i n t ime ra t io 

3,4 0,8 3,5 0,13 2,8 ± 0,17 C I R < S C H = C O N F i b r i n o g e n 
g / L 
P r o t h r o m b i n t ime ra t io 1,00 ± 0,03 1,08 0,04 1,33 •+2 0,08 C I R < S C H = C O N 
P r o t h r o m b i n - a n t i g e n 94 ± 4,4 52 -+- 2,9 37 ± 2,8 C I R < S C H < C O N 
m g / L 
A n t i t h r o m b i n I I I 23 ± 0,7 19 ± 0,9 14 ± 1,7 C I R < S C H < C O N 
U / m l 
F a c t o r V I I — 78 3,1 51 -+- 4,9 C I R < S C H 
U / m l 

C I R ; C i r r h o t i c g r o u p ; S C H : S c h i s t o s o m i a s i s g r o u p ; C O N : C o n t r o l g r o u p . 



t i s t i c a l l y d i f f e ren t f r o m t h o s e of t he c o n t r o l 
g roup . 

O n the b a s i s of the e s t a b l i s h e d cut-of f v a l u e s 
( T a b l e 2), i t w a s obse rved t h a t the p ro te ins w h i c h 
were a l te red in the g rea tes t n u m b e r of p a t i e n t s 
were a l b u m i n , t r a n s t h y r e t i n , p r o t h r o m b i n - a n t i ­
g e n , a n d a n t i t h r o m b i n I I I . 

T h e s c h i s t o s o m i a s i s g r o u p m a y be t hus d iv i ­
ded in to two s u b - g r o u p s : one s h o w e d a l te red a l ­
b u m i n and /o r t r a n s t h y r e t i n v a l u e s (10 pa t ien ts ) 
a n d o ther w i t h n o r m a l a l b u m i n a n d t rans thy ­
re t in v a l u e s . I t is no tewor thy t ha t even th i s la t ter 
g r o u p p resen ted lower m e a n p r o t h r o m b i n a n d 
a n t i t h r o m b i n I I I v a l u e s t h a n the con t ro l g roup 
( T a b l e 3). 

T A B L E 2 
C r i t i c a l l eve ls for e a c h test a n d n u m b e r of p a t i e n t s s h o w i n g a l te red resu l ts . 

N u m b e r of N u m b e r of 
C r i t i c a l S c h i s t o s o m o t i c s C i r r h o t i c s W i th 
L e v e l s W i t h A l t e r e d A l t e r e d R e s u l t s 

R e s u l t s 

A l b u m i n 33 g / L 6 13 
T r a n s t h y r e t i n 220 m g / L 7 12 
A l b u m i n a n d T r a n s t h y r e t i n — 10 15 
F i b r i n o g e n 3,4 g / L 0 1 
P r o t h r o m b i n - t i m e 1,00 3 10 
P r o t h r o m b i n - a n t i g e n 95 m g / L 11 17 
A n t i t h r o m b i n I I I 23 U / m L 11 12 
F a c t o r V I I 40 U / m L 0 5 

T A B L E 3 
C o m p a r i s o n of a n t i t h r o m b i n I I I a n d p r o t h r o m b i n m e a n v a l u e s 

i n 9 s c h i s t o s o m i a s i s p a t i e n t s w i t h n o r m a l a l b u m i n a n d t r a n s 

t h y r e t i n . 

C o n t r o l S c h i s t o s o m i a s i s 
n = 20 n = 9 S t u d e n t " t " 

M e a n ± S E M e a n ± S E T e s t 

P r o t h r o m b i n a n t i g e n 95 ± 4,5 76 ± 2 , 9 p < 0,05 
m g / L 
A n t i t h r o m b i n I I I 23 ± 0,7 20 ± 0.8 p < 0,05 
U / m L 
A l b u m i n 39 ± 0,7 38 ± 0,8 N S 

g / L 
T r a n s t h y r e t i n 257 ± 6,7 272 ± 7,7 N S 
m g / L 

D I S C U S S I O N 

I n the p r e s e n t w o r k we s t u d i e d p r o t h r o m ­
b i n - a n t i g e n as we l l as o ther c l o t t i n g p l a s m a pro­
te ins in s c h i s t o s o m i a s i s p a t i e n t s . I n order to m i ­
n i m i z e the p o s s i b i l i t y of i n c l u d i n g p a t i e n t s w i t h 
c i r r hos i s in the s c h i s t o s o m i a s i s g r o u p we e x c l u 
d e d f r o m i t p a t i e n t s w h o m a y be c a r r i e r s of 

H B s A g as we l l as a l c o h o l i c s . T h e r e a s o n for th is 
is the fac t t ha t there 's a h i g h i n c i d e n c e of a l coho­
l i s m a n d s c h i s t o s o m i a s i s i n the B r a z i l i a n p o p u l a ­
t i on , a n d of v i r u s B c a r r i e r s i n h e p a t o s p l e n i c 
s c h i s t o s o m i a s i s p a t i e n t s 1 1 . 

T r a n s a m i n a s e s a n d y - g l u t a m y l t r a n f e r a s e as 
we l l as b i l i r u b i n s s h o w e d the e x p e c t e d v a l u e s 
in the s c h i s t o s o m i a s i s in fec ted a n d c i r rho t i c s u b ­
j ec t s . 

I n o rder to e v a l u a t e h e p a t i c p ro te in s y n t h e ­
s is we i n c l u d e d i n the s t u d y on ly we l l n o u r i s h e d 
i n d i v i d u a l s a n d those tha t were no t in acu te p h a s e 
s i tua t ion because i t is wel l k n o w n tha t bo th fac­
tors in ter fere w i t h n o r m a l p ro te i n s y n t h e s i s . T h e 
l i ve r f u n c t i o n of p ro te in s y n t h e s i s w a s e v a l u a t e d 
t h r o u g h s e r u m c o n t e n t of a l b u m i n (half- l i fe 20 
d a y s ) a n d t r a n s t h y r e t i n (half- l i fe 48 hou rs ) 6 . T h e 
la t te r h a s a hal f - l i fe s i m i l a r to t ha t of a n t i t h r o m ­
b i n I I I (42 hou rs ) , b u t b e i n g shor te r t h a n t ha t 
of p r o t h r o m b i n (86 hou rs ) , f i b r i nogen (92 hours ) 
a n d l onge r t h a n t ha t of fac to r V I I (5 h o u r s ) 2 0 . 



O n a n a l y s i s of the m e a n v a l u e s f ound for 
e a c h k i n d of d e t e r m i n a t i o n the s c h i s t o s o m i a s i s 
g roup c o u l d be d i f ferent ia ted f rom the con t ro l 
on ly by c o m p a r i n g the leve ls of a l b u m i n , p r o t h 
r o m b i n , a n d a n t i t h r o m b i n I I I ; the c i r r ho t i cs dif­
fered f rom the other two g r o u p s in r ega rd to a l l 
a s s a y s . 

V a l u e s ob ta ined in the cont ro l g roup a l lowed 
the e s t a b l i s h m e n t of a reference r a n g e a n d , t hus , 
e a c h p a t i e n t c o u l d be i n d i v i d u a l l y e v a l u a t e d . 
P r o t h r o m b i n - a n t i g e n w a s the p ro te in found to 
be lowered in the g rea tes t n u m b e r of s c h i s t o s o ­
m i a s i s pa t i en t s . I t s v a l u e w a s s h o w n to be al te­
red in a l l c i r r ho t i cs . 

P r o t h r o m b i n t ime , b e i n g a less sens i t i ve as­
s a y t h a n the i m m u n o l o g i c d e t e r m i n a t i o n of 
p r o t h r o m b i n , d i f f e r e n t i a t e d fewer p a t i e n t s i n 
bo th g r o u p s . 

D e s p i t e the fac t t ha t fac to r V I I h a s a shor te r 
hal f- l i fe t h a n does p r o t h r o m b i n , i ts v a l u e s were 
a l te red i n on l y 5 c i r r h o t i c s b u t i n n o n e of the 
s c h i s t o s o m i a s i s pa t i en t s . T h i s low s e n s i t i v i t y of 
fac tor V I I d e t e r m i n a t i o n c a n be e x p l a i n e d as a 
c o n s e q u e n c e of the b i o l o g i c a l m e t h o d u s e d . 

D e c r e a s e i n f i b r i nogen w a s on l y f ound i n one 
pa t i en t w i t h c i r r hos i s . T h i s ag rees w i t h f i n d i n g s 
c i ted in the l i t e ra tu re s t a t i n g t ha t f i b r i nogen v a ­
lues are a l te red on l y i n severe l i ve r d i s e a s e 4 . 

R e g a r d i n g h e p a t i c p ro te i n s y n t h e s i s i t w a s 
obse rved t h a t t r a n s t h y r e t i n v a l u e s d i s c r i m i n a ­
ted the g rea tes t n u m b e r of p a t i e n t s i n the s c h i s ­
t o s o m i a s i s g r o u p i n s p i t e of the fac t t h a t the 
m e a n v a l u e s of t r a n s t h y r e t i n were no t s ta t i s t i ­
c a l l y d i f ferent f r om t h a t of the c o n t r o l g r o u p . 
T h i s m a y be d u e to the g rea t d i s p e r s i o n of the 
v a l u e s f o u n d i n t he s c h i s t o s o m i a s i s i n f e c t e d 
g r o u p . I t s h o u l d be n o t e d t h a t i n th is g r o u p b o t h 
m e a n a l b u m i n a n d t r a n s t h y r e t i n v a l u e s were de­
c r e a s e d b y 10% in re la t i on to t ha t of the con t ro l 
g r o u p . 

B e s i d e s d i s c r i m i n a t i n g a g rea te r n u m b e r of 
s c h i s t o s o m i a s i s p a t i e n t s , t r a n s t h y r e t i n c o u l d be 
more spec i f i c i n e v a l u a t i n g h e p a t i c p ro te i n s y n ­
thes is b e c a u s e n o n s p e c i f i c d e c r e a s e d a l b u m i n 
con ten t , s e c o n d a r y to i n c r e a s e in y - g l o b u l i n , 
h a s b e e n d e s c r i b e d 9 . I n fac t we c o u l d o b s e r v e 

an inverse s ign i f i can t cor re la t ion (r = —0,672, p 
0,05) be tween s e r u m a l b u m i n and g l o b u l i n s 

in s c h i s t o s o m i a s i s pa t i en ts . 

O n the b a s i s of the resu l t s of a l b u m i n a n d 
t r a n s t h y r e t i n d e t e r m i n a t i o n s i t c a n be s a i d tha t 
in a t l eas t 90% of the p a t i e n t s w i t h c i r rhos i s a n d 
in 60% of the s c h i s t o s o m i a s i s pa t i en t s , the al te­
ra t ions of the c o a g u l a t i o n p a r a m e t e r s were se­
c o n d a r y to de f i c i ency of h e p a t o c y t i c p ro te in s y n ­
thes is . C o n v e r s e l y , 40% of these s c h i s t o s o m i a s i s 
p a t i e n t s w i t h a p p a r e n t n o r m a l s y n t h e s i s (nor­
m a l v a l u e s of a l b u m i n a n d t rans thy re t i n ) sho­
wed a dec rease of the m e a n p l a s m a t i c leve ls of 
p r o t h r o m b i n - a n t i g e n a n d a n t i t h r o m b i n I I I . T h i s 
f i nd i ng c a n be in te rp re ted i n a t l eas t two w a y s : 
f i rs t l y p r o t h r o m b i n - a n t i g e n a n d a n t i t h r o m b i n 
I I I a re m o r e s e n s i t i v e t h a n are a l b u m i n a n d 
t r a n s t h y r e t i n i n e v a l u a t i n g h e p a t i c p ro te in s y n ­
thes is . I t s h o u l d be no ted however , t ha t t rans­
t hy re t i n h a s a shor te r hal f - l i fe t h a n does pro th ­
r o m b i n - a n t i g e n , b e i n g s i m i l a r to t ha t of an t i t h ­
r o m b i n I I I ; s e c o n d l y a q u a l i t a t i v e l y a l te red s y n ­
thes is or i n c r e a s e d c o n s u m p t i o n of c o a g u l a t i o n 
fac to rs m i g h t a c c o u n t for the resu l t s . I n c i r rhos i s 
a n a l te red s y n t h e s i s of f i b r i n o g e n w i t h conse ­
q u e n t dec rease i n i ts hal f - l i fe h a s been desc r i ­
b e d 3 . N o reference to d i s f i b r i n o g e n e m i a in h e p a ­
t osp len i c s c h i s t o s o m i a s i s h a s been repor ted b u t 
we h a v e p r e v i o u s l y s h o w n i n d i r e c t l y the e x i s ­
tence of n o n - y c a r b o x y l a t e d p r o t h r o m b i n in th is 
d i s e a s e 1 2 . A n o t h e r m e c h a n i s m w h i c h c o u l d ex ­
p l a i n a d e c r e a s e i n c o a g u l a t i o n fac to rs w o u l d 
be a s low a n d c h r o n i c c o n s u m p t i o n w h i c h w o u l d 
s u r p a s s the l i ve r f u n c t i o n a l reserve . 

V E R S T R A E T E et a l . 1 9 s u g g e s t t ha t the s low­
ness of the sp l eno -po r t a l flow i n c i r r h o t i c s w o u l d 
f a v o u r a c t i v a t i o n of the c o n t a c t s y s t e m of c o a g u ­
l a t i on . I n a n ear l ie r p a p e r 1 3 we s h o w e d a dec rease 
of p re -ka l l i r e i n i n h e p a t o s p l e n i c s c h i s t o s o m i a s i s 
pa t i en t s w i t h n o r m a l a l b u m i n a n d t r a n s t h y r e t i n 
v a l u e s . 

A s low a n d c h r o n i c p r o t h r o m b i n a c t i v a t i o n 
w o u l d l e a d to f o r m a t i o n of t h r o m b i n w h i c h 
w o u l d be i n h i b i t e d by a n t i t h r o m b i n I I I , w i t h the 
r esu l t i ng c o m p l e x b e i n g c l e a r e d b y the l i v e r 1 0 

before h y d r o l y z i n g f i b r i nogen . T h i s h y p o t h e s i s 
c o u l d e x p l a i n t he p r e s e r v a t i o n of f i b r i n o g e n 
p l a s m a leve ls c o n c o m i t a n t w i t h dec rease in cir-



c u l a t i n g levels of p r o t h r o m b i n and a n t i t h r o m b i n 

I I I . 

R E S U M O 

H i p o p r o t r o m b i n e m i a na f o r m a - c o m p e n s a d a da 

esqu is tossomose hepatoesp lên ica : n o v o s estudos 

A l t e r a ç õ e s na c o a g u l a ç ã o são f r e q u e n t e ­

m e n t e o b s e r v a d a s e m p o r t a d o r e s da e s q u i s t o s ­

s o m o s e , m a s s u a f is iopato logia a inda não foi es­

tabe lec ida . M e d i m o s , por i m u n o d i f u s ã o , a c o n ­

c e n t r a ç ã o da p r o t r o m b i n a - a n t í g e n o e m 56 indi­

v í d u o s : 19 c o m a forma c o m p e n s a d a da e s q u i s ­

t o s s o m o s e h e p a t o e s p l ê n i c a 17 c o m c i r rose e 20 

sad ios . F o r a m t a m b é m d e t e r m i n a d a s t ransami ­

n a s e s , a l b u m i n a , t r a n s t i r e t i n a , t e m p o de pro­

t r o m b i n a , a n t i t r o m b i n a I I I , fator V I I e f ibr ino­

gênio. 

A s m é d i a s de todos os p a r â m e t r o s e s t a v a m 

a l teradas no g r u p o c i r r ó t i c o m a s apenas as de 

a l b u m i n a , p r o t r o m b i n a e a n t i t r o m b i n a I I I no 

g r u p o e s q u i s t o s s o m ó t i c o . N o v e n t a por cen to d o s 

por tadores de c i r rose e 60% dos por tadores de 

e s q u i s t o s s o m o s e t i n h a m n í v e i s p l a s m á t i c o s di­

m i n u í d o s de a l b u m i n a , t ranst i re t ina , p r o t r o m ­

b i n a e/ou a n t i t r o m b i n a I I I ; s ín tese h e p á t i c a di­

m i n u í d a pode e x p l i c a r estes resu l tados . 

P o r outro lado, em 40% d o s por tadores de 

e s q t i i s t o s s o m o s e c o m c o n c e n t r a ç õ e s p l a s m á t i ¬ 

c a s de a l b u m i n a e t rans t i re t ina n o r m a i s as c o n ­

c e n t r a ç õ e s m é d i a s de p r o t r o m b i n a e an t i t rom­

b ina I I I e s t a v a m d i m i n u í d a s . E s t e s r e s u l t a d o s 

sugerem que a p ro tombina e an t i t rombina I I I são 

marcadores mais sensíve is de s íntese hepát ica do 

que o con junto a lbumina/ t ranst i re t ina ou que u m 

c o n s u m o c r ô n i c o das p ro te ínas da c o a g u l a ç ã o 

ocorra . C o n s i d e r a n d o esta ú l t i m a p o s s i b i l i d a d e 

é p o s s í v e l s u p o r - s e que a t r o m b i n a f o r m a d a seja 

i n i b i d a pela a n t i t r o m b i n a I I I e o c o m p l e x o t r o m ¬ 

b i n a - a n t i t r o m b i n a I I I d e p u r a d o p e l o f í g a d o . 

C o n s e q u e n t e m e n t e os n í v e i s p l a s m á t i c o s de p ro ­

t r o m b i n a e a n t i t r o m b i n a I I I d i m i n u e m m a s o 

do f ib r inogên io é p r e s e r v a d o . 
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