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IMMUNOPATHOLOGY OF HUMAN S C H I S T O S O M I A S I S MANSONI . I. IMMUNOMODULATORY 
I N F L U E N C E S ON T C E L L FUNCTION. ( 1 ) 

O . A L O R E Y (2 ) , B . N O Y A (2 ) , I. M A C H A D O (2 ) , O . N O Y A (2 ) , N. E . B I A N C O (2) & G . E . P E R E Z (2) 

S U M M A R Y 

C e l l m e d i a t e d i m m u n e response w a s s t u d i e d in p a t i e n t s w i t h recen t a n d ch ron i c 

S c h i s t o s o m a m a n s o n i i n fec t ion . P r e c u l t u r e d p e r i p h e r a l m o n o n u c l e a r ce l l s showed 

s i g n i f i c a n t l y h i g h e r r esponses to S . m a n s o n i a d u l t w o r m a n t i g e n ( S A W A ) when c o m ¬ 

pa red to f resh ce l l p r e p a r a t i o n s . T h e a d d i t i o n of e a c h p a t i e n t s e r u m to the p r e c u l ¬ 

tu red ce l l s r eac t i ons to S A W A or r eca l l a n t i g e n s d e m o n s t r a t e d a s t r o n g i nh ib i t o r y 

s e r u m ac t i on , w h i c h w a s a lso no ted on a l l ogene ic ce l ls de r i ved f rom h e a l t h y sub jec t s . 

T h e C D 4 s u b s e t w a s the m a i n r e s p o n d i n g ce l l to S A W A b e i n g th is r eac t i v i t y h i g h l y 

s u p p r e s s e d by the p resence of the m o n o c y t e m a c r o p h a g e a c c e s s o r y ce l l s . We s t ressed 

the s i m u l t a n e o u s i n h i b i t o r y a c t i o n of h u m o r a l a n d ce l l u l a r fac to rs on the spec i f i c 

ce l l r esponse to S . m a n s o n i . 

K E Y W O R D S : I m m u n o r e g u l a t i o n ; T ce l l s ; H u m a n s c h i s t o s o m i a s i s . 

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

C e l l m e d i a t e d i m m u n i t y to S c h i s t o s o m a 

m a n s o n i r e m a i n s a c o n t r o v e r s i a l i s sue . R e p o r t s 

on i n v i t r o l y m p h o c y t e b e h a v i o r s u g g e s t a d i s 

f unc t i on of ce l l r e a c t i v i t y i n c h r o n i c a l l y in fec ted 

pa t i en t s , w h i c h is i n p a r t a t t r i b u t e d to s e r u m 

f a c t o r s 7 1 0 . A n t i b o d i e s to so lub le a n t i g e n s s e e m 

to cor re la te w i t h the p resence of s e r u m fac to rs , 

p a r t i c u l a r l y c i r c u l a t i n g i m m u n e c o m p l e x e s 5 . A l 

t h o u g h d u r i n g the di f ferent p h a s e s of the d i s e a 

se, the in fec ted i n d i v i d u a l is ab le to m e d i a t e ce 

l l u l a r r eac t i ons l i ke b l a s t o g e n e s i s to p o l y c l o n a l 

m i t o g e n s a n d so lub le a n t i g e n s , the s u p p r e s s i o n 

of s u c h f unc t i ons h a s been repor ted a n d p a r t l y 

re la ted to p a r a s i t i c a n t i g e n s 7 1 0 . 

O n the o ther h a n d , the s u p p r e s s o r effect pos 

s i b l y exe r t ed by d i f ferent ce l l s h a s been d o c u 

m e n t e d , n o t o n l y i n S . m a n s o n i i n fec t ion b u t 

a lso i n S . j a p o n i c u m 1 6 . T h u s , a n inespec i f i c ce l l 

s u p p r e s s o r a c t i o n h a s been l i n k e d to the m o n o 

cy te m a c r o p h a g e p o p u l a t i o n w h i c h c o u l d be in 

pa r t r espons ib l e for the i m m u n o l o g i c a l c o m p r o 

m i s e obse rved in S . m a n s o n i in fec ted pa t i en ts . 

We h a v e e s t a b l i s h e d a resea rch p ro toco l in 

V e n e z u e l a n in fec ted p o p u l a t i o n w i th S . m a n s o 

n i , to e x p l o r e s i m u l t a n e o u s l y the di f ferent i m 

m u n o l o g i c a l v a r i a b l e s w h i c h m a y regu la te the 

m e c h a n i s m to m o u n t a T ce l l r esponse to S . 

m a n s o n i . 
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M A T E R I A L A N D M E T H O D S 

Pa t ien t p o p u l a t i o n : 

F i f t e e n p a t i e n t s in fec ted w i t h S c h i s t o s o m a 
m a n s o n i , r a n g e d in age f rom 20 to 5 7 y e a r s , were 
i n v e s t i g a t e d . T h e d i a g n o s i s w a s e s t a b l i s h e d fo
l l ow ing a c l i n i c a l p ro toco l a l r e a d y s t a n d a r i z e d 
at the E x p e r i m e n t a l B i l h a r z i a L a b o r a t o r y f rom 
the T r o p i c a l M e d i c i n e I n s t i t u t e of the C e n t r a l 
U n i v e r s i t y , V e n e z u e l a . F o u r p a t i e n t s recen t l y in
fected ( less t h a n a year ) a n d e leven in c h r o n i c 
p h a s e (over a year ) were e v a l u a t e d ( T a b l e 1) . T e n 
non - i n fec ted h e a l t h y i n d i v i d u a l s , m a t c h e d b y 
age a n d s e x were se lec ted as con t ro l s a n d s t u 
d ied s i m u l t a n e o u s l y . 

T A B L E 1 

P a t i e n t p o p u l a t i o n 

I m m u n o p a r a s i t o l o g i c a l F e a t u r e s a n d D i s e a s e S t a g e 

P a t i e n t S e x A g e E P G C I C 

r 1 F 32 100 28 

R e c e n t / I 2 
F 23 50 112 

I n f e c t i o n \ 3 M 44 50 30 
_ 4 F 42 100 7 

5 M 40 10 8 

6 F 42 10 90 

7 M 32 10 N D 

8 F 50 10 70 
C h r o n i c 

< 
9 M 38 10 25 

I n f e c t i o n < 10 F 49 25 N D 
11 F 20 50 100 
12 ' M 30 N D 220 

13 F 57 75 N D 
14 F 33 50 N D 

_ 15 F 45 10 N D 

N D = N o t d e t e r m i n e d 

: E P G - E g g pe r g r a m of s t oo l 

: C I C = C i r c u l a t i n g i m m u n e c o m p l e x e s ( n o r m a l v a l u e s 

< 35/£g' 'ml) 

E L I S A = A l l p a t i e n t s were p o s i t i v e 

C P T = A l l p a t i e n t s s h o w e d a p o s i t i v e tes t 

P a r a s i t o l o g i c and i m m u n o d i a g n o s t i c tests: 

B o t h g r o u p s of p a t i e n t s were i n v e s t i g a t e d 
by i n t r a d e r m a l test ( B i l h a r z i n ) 1 a n d for the pre 
sence of a n t i b o d i e s to S c h i s t o s o m a m a n s o n i b y 
the C i r c u m o v a l P r e c i p i t i n T e s t ( C P T ) a n d E L I 
S A tes t as p r e v i o u s l y d e s c r i b e d 1 7 2 5 . L e v e l s of c i r 
c u l a t i n g i m m u n e c o m p l e x e s ( C I C ) were m e a s u 
red b y the C l q - s o l i d p h a s e a s s a y as p r e v i o u s l y 
s t a n d a r i z e d 9 . D e l a y e d t ype s k i n test to S o l u b l e 

A d u l t W o r m A n t i g e n ( S A W A ) , w a s a l so perfor 
m e d 1 5 . S A W A w a s o b t a i n e d fo l low ing the t e c h n i 
que d e s c r i b e d by C O L L E R Y et a l . in 1 9 7 7 7 . 

S t o o l s f rom pa t i en t s a n d con t ro l s were in 
v e s t i g a t e d for the p resence of S c h i s t o s o m a m a n 
soni e g g s by the K a t o - K a t z a n d the F o r m a l i n 
e ther t e c h n i q u e s 1 3 . ( T a b l e 1 ) . 

C e l l s : 

P e r i p h e r a l b l ood m o n o n u c l e a r ce l l s ( P B M C ) 
were o b t a i n e d by cen t r i f uga t i on of h e p a r i n i z e d 
b l ood s a m p l e s on F i c o l l H y p a q u e dens i t y g r a 
d ien t as p r e v i o u s l y d e s c r i b e d 4 . T h e ce l l p r e p a 
ra t ion was resuspended in RPMI -1640 ( G r a n d I s 
l a n d B i o l o g i c a l , N. Y . , U S A ) s u p p l e m e n t e d w i th 
lc/c g l u t a m i n e ( G i b c o , G r a n d I s l a n d , N. Y. , U S A ) 
\ c / ( p e n i c i l l i n - s t r e p t o m y c i n m i x t u r e a n d 1 0 r v 
poo led h e a t - i n a c t i v a t e d n o r m a l h u m a n s e r u m 
( N H S ) o r a u t o l o g o u s s e r u m ( A S ) . T h e f i n a l 
P B M C s u s p e n s i o n w a s then a l i q u o t e d a n d cu l t i 
v a t e d e i ther f resh or fo l l ow ing a n o v e r n i g h t i n c u 
b a t i o n pe r iod of 1 8 h o u r s 2 . I n a l l e x p e r i m e n t s , 
the v i a b i l i t y of f resh a n d p r e c u l t u r e d ce l l s w a s 
de te rm ined b y t r y p a n b lue e x c l u s i o n , b e i n g h i 
ghe r t h a n 9 5 9 r i n a l l c a s e s . 

I s o l a t i o n of l y m p h o c y t e s u b p o p u l a t i o n : 

T a n d n o n T l y m p h o c y t e s u b p o p u l a t i o n s 
were f r a c t i o n a t e d b y the s h e e p red b l o o d ce l l 
rose t t i ng (E R F C ) t e c h n i q u e as d e s c r i b e d else 
whe re 1 2 . T h e E R F C f r ac t i on c o n t a i n e d over 9 5 r 4 
of T ce l l s as a s s e s s e d by L e u 4 + m o n o c l o n a l 
a n t i b o d y . T h e n o n - T ce l l f rac t ion (non T ) s h o w e d 
less t h a n 2c/c c o n t a m i n a t i o n of T ce l l s . I n order 
to o b t a i n pur i f ied s u b s e t s of T ce l l s , the p a n n i n g 
t e c h n i q u e w a s u s e d to f r ac t i ona te the E R F C 
p o p u l a t i o n in to L e u 2 + ( C D 8 ) a n d L e u 3 + < C D 4 ) 
subpopu la t i ons L M i . 

I n re la t i on to the n o n - T ce l l f rac t ion a d h e 
rent a n d non -adhe ren t ce l l s were s e p a r a t e d by 
P e r c o l l g r a d i e n t s , fo l l ow ing the p r o c e d u r e of T I 
M O N E N et a l 2 3 . Br ie f ly , seven c lear ly def ined frac 
t i ons were ob ta i ned . F r a c t i o n I c o n t a i n e d 9 8 r v 

m o n o c y t e m a c r o p h a g e ce l l s ( m 0 ) a s s e s s e d by 
G i e m s a s t a i n , w h e r e a s p o o l e d f r a c t i o n s I I I V 
c o n t a i n e d n o n - T ce l l s a n d were free of a d h e r e n t 
ce l l s w i t h less t h a n 27c m 0 . 

In v i t r o l y m p h o p r o l i f e r a t i v e a s s a y s : 

I n o rder to de te rm ine T ce l l p ro l i f e ra t i ve res 
p o n s e s to s t r e p t o k i n a s e s t r e p t o d o r n a s e ( S K 



S D ) , t e t anous t o x o i d ( T T ) a n d S A W A , the b l a s t 
t rans fo rmat ion test w a s e m p l o y e d 2 1 . O p t i m a l c o n 
c e n t r a t i o n for e a c h a n t i g e n w a s s t a n d a r i z e d 
pr io r to se t the a s s a y s . T h e o p t i m a l S A W A c o n 
cen t ra t i on w a s e s t a b l i s h e d by a dose - response 
c u r v e ( F i g . 1). C u l t u r e s were c a r r i e d ou t u s i n g 
f la t b o t t o m m i c r o c u l t u r e p l a t e s ( F a l c o n P l a s t i c s , 
I n c . , U S A ) , w i t h a f i na l v o l u m e n of 200 /* l /wel l 
c o n t a i n i n g l x l O 5 r e s p o n d i n g ce l l s ( P B M C , T a n d 
T ce l l s u b s e t s ) , d i f ferent c o n c e n t r a t i o n s of m o n o 
cy te or n o n - T ce l l f r ac t i on a n d the se lec ted opt i 
m a l c o n c e n t r a t i o n of the c o r r e s p o n d i n g a n t i g e n 
( S A W A : 100 / K g / m l , S K / S D : 100 U /m l , T T : 2 U/ml) . 
T h e f i na l s e r u m c o n c e n t r a t i o n w a s 10% of e i ther 
N H S or A S . 

% i n h i b i t i o n = 1 
A c p m A S 

A c p m N H S 
• X 100 

S t a t i s t i c a l a n a l y s i s w a s pe r fo rmed b y S t u 
den t t test for p a i r e d a n d u n p a i r e d s a m p l e s . 

R E S U L T S 

P a r a s i t o l o g i c and i m m u n o d i a g n o s t i c tests : 

T a b l e 1 s h o w s the i m m u n o p a r a s i t o l o g i c a l 
fea tures f rom the g r o u p of p a t i e n t s . I n t r a d e r m a l 
test a n d C P T were p o s i t i v e "in a l l pa t i en ts . F o u r 
teen p a t i e n t s s h o w e d a low p a r a s i t i c l o a d a n d 
50% f rom 10 tes ted p a t i e n t s d e m o n s t r a t e d h i g h 
v a l u e s of C I C . 

50 " 

45 -

40 " 

35 

30 

9 25H 
E 
o 20 i 
< 

15 

10 

S A W A 

S K / S D 

1 1 1 1 1 

12,5 25 50 100 200 
jug /ml 

F i g . 1 — U P O p t i m a l S A W A c o n c e n t r a t i o n . D o s e R e s p o n s e 
C u r v e . D O W N . T T a n d S K / S D : E x p r e s s i n U / m l O, • , A 

. m e a n C p m 5 e x p e r i m e n t s . E x p r i m e n t s i n N H S . 

A l l c u l t u r e s were m a i n t a i n e d a t 37°C i n a 
h u m i d i f i e d a t m o s p h e r e of 5% C 0 2 for 6 d a y s a n d 
where p u l s e d w i t h l u C i of t r i t i a ted T h y m i d i n e 
(New E n g l a n d N u c l e a r , M A S S , U S A ) 16 h o u r s 
before h a r v e s t i n g w i t h a M A S H I I a p p a r a t u s (Mi
c r o b i o l o g i c a l A s s o c i a t e s , B e t h e s d a , M D . , U S A ) . 

E x p r e s s i o n of r e s u l t s : 

R e s u l t s were e x p r e s s e d i n c o u n t s per m i n u t e 
(A c p m ) . P e r c e n t a g e of i n h i b i t i o n w a s c a l c u l a t e d 
fo l low ing the f o r m u l a : 

L y m p h o p r o l i f e r a t i v e a s s a y s : 

We f i rs t c o m p a r e d the b l a s t - t r a n s f o r m a t i o n 
of b o t h f resh a n d p r e c u l t u r e d P B M C i n r esponse 
to S A W A . A s i g n i f i c a n t g rea te r r esponse w a s ob
t a i ned w h e n P B M C were p r e c u l t u r e d . 

T h u s , i n s i x e x p e r i m e n t s , (pa t ien ts n u m b e r s 
3, 4, 12, 13, 14 a n d 15) the p r e c u l t u r e d P B M C 
s h o w e d a m e a n response ± S D of 22906 ± 3971 
A c p m , w h e r e a s u s i n g f resh ce l l s , the response 
to S A W A w a s lower (15669 ± 3149 c p m ) . T h e r e 
fore , p r e c u l t u r e d c e l l s we re e m p l o y e d th rou^ 
g h o u t the r e s e a r c h p r o t o c o l 2 1 4 . B l a s t o g e n i c res-

T A B L E 2 
R e s p o n s i v e n e s s to S A W A in S . m a n s o n i 

I n f e c t e d P a t i e n t s 

R e c e n t l y I n f e c t e d C h r o n i c a l l y I n f e c t e d 

1 18958 5 48130 
2 16560 6 21654 
3 26870 7 41884 
4 25436 8 22106 

X ± S D 21956 ±4312 9 63734 
10 30062 
11 25349 
12 14312 
13 23499 
14 26512 
15 18560 

X ± S D 30527 ±14110 (b) 

T o t a l g r o u p of p a t i e n t s X ± S D : 38242 ±12878 ( O 10 m a t c h e d 
c o n t r o l s X ± S D : 412 ± 2 7 0 (d) 

R e s u l t s E x p r e s s e d i n c p m . 
a v s d p < 0.005 
b v s d p < 0.005 
c v s d p < 0.005 



p o n s e to S A W A w a s o b t a i n e d in the p a t i e n t 
g roup b u t not in the con t ro l s ( T a b l e 2 ( d ) ) . T h e 
di f ference be tween recen t l y in fec ted a n d c h r o n i 
ca l l y in fec ted p a t i e n t s w a s no t s i g n i f i c a n t ( T a b l e 
2). 

I m m u n o m o d u l a t o r y e f fec t o f A u t o l o g o u s S e 
r u m ( A S ) : 

T h e i m m u n o m o d u l a t o r y i n f l uence of e a c h 
p a t i e n t A S on the p ro l i fe ra t i ve responses to spe 
c i f ic a n t i g e n s w a s i n v e s t i g a t e d . T h e m e a n res 
p o n s e ± S D of s i x e x p e r i m e n t s to S A W A in the 
p resence of N H S w a s 22911 + 3975 A c p m wh i le 
the response w h e n the ce l l s were c u l t u r e d w i th 
A S w a s s i g n i f i c a n t l y lower (102 + 51 A c p m ) (p 
< 0.005), c o r r e s p o n d i n g to a m e a n i nh i b i t i on of 
99.4% ( T a b l e 3). T h e s t r o n g i nh i b i t o r y ac t i on of 
A S f r om p a t i e n t s w a s a l s o n o t e d w h e n b l a s t 
t r a n s f o r m a t i o n w a s e x p l o r e d to reca l l a n t i g e n s 
s u c h as S K / S D a n d T T ( T a b l e 3). I n a d d i t i o n , 
t h ree p a t i e n t s e r a a l s o s h o w e d a s i g n i f i c a n t 
i nh ib i t o r y a c t i o n on the l y m p h o p r o l i f e r a t i v e res 
p o n s e s of con t ro l T l y m p h o c y t e s tes ted a g a i n s t 
S K / S D a n d T T ( T a b l e 4). 

T A B L E 3 
I n f l u e n c e of a u t o l o g o u s s e r u m on the P B M C r e s p o n s i v e n e s s 
to S A W A a n d r e c a l l a n t i g e n s i n S . m a n s o n i i n fec ted p a t i e n t s 

P a t i e n t s <N = 6i << S U P P . P 
X • S D 

N H S 22911 - 3975 
S A W A 99.4 - 0.005 

A S 102 - 51 

N H S 9456 3338 
S K S D 84.4 • ().0()5 

A S 1251 ± 719 

N H S 2571 • 892 
T T 85.7 • 0.()()5 

A S 335 • 185 

R e s u l t s e x p r e s s e d in A c p m 
N H S : N o r m a l H u m a n S e r u m 
A S . A u t o l o g o u s S e r u m 
S A W A : S o l u b l e A d u l t W o r m A n t i g e n 
S K S D : S t r e p t o k i n a s e S t r e p t o d o r n a s e a n t i g e n 
T T : T e t a n o u s T o x o i d A n t i g e n 

< S u p p : ' < of s u p p r e s s i o n 

L y m p h o c y t e s u b s e t s e n u m e r a t i o n a n d i t s res
p o n s e to S A W A : 

T h e a s s e s s m e n t of to ta l l y m p h o c y t e s a n d T 
ce l l s u b p o p u l a t i o n s w a s i n v e s t i g a t e d u s i n g L e u 

m o n o c l o n a l an t i bod ies ; no d i f ferences be tween 
7 pa t i en t s ( n u m b e r s 4, 6, 7, 8, 9, 10, 11) a n d con 
t ro ls were found ( T a b l e 5). P u r i f i e d T ce l ls ( C D 
4 a n d C D 8 s u b s e t s ) f r om 6 p a t i e n t s ( n u m b e r s 
4. 6, 7, 8. 9, 10) a n d 6 m a t c h e d con t ro l s were tested 
a g a i n s t S A W A , S K S D a n d T T . T h e he lper l y m 
p h o c y t e s ( C D 4) were the r e s p o n d i n g ce l l s to S A 
W A a n d to reca l l a n t i g e n s in bo th g r o u p s ( T a b l e 
6). 

T A B L E 4 

I n f l u e n c e of a l l o g e n e i c pa t ien t sera on P B M C 

r e s p o n s i v e n e s s to reca l l a n t i g e n s 

C o n t r o l 1 C o n t r o l 2 

S K S D 15890 9358 

3598 

30(5() 

T T 

R e s u l t s e x p r e s s e d in ^ c p m . 

A P S : A l l o g e n e i c pa t i en t s e r u m . 

S U P P . : ' ' of s u p p r e s s i o n . 

T A B L E 5 

T L y m p h o c y t e s s u b s e t s d e t e r m i n e d by m o n o c l o n a l 

a n t i b o d i e s in p a t i e n t s w i th s c h i s t o s o m i a s i s r 

P a t i e n t s <N: ' 
X _ S D : 

C o n t r o l s i N : ' 
X S D 

L E U 4 a ( C D 3 ) 1 103 * 385 1 132 .'. 437 

L E U 3 a ( C D 4 ) (548 .• 297 (549 : 319 

L E U 2 ' a ( C D 8 ) 570 • 397 475 .• 287 

R A T I O L E U 3 ' a L E U 2 ' a 1.39 • ( ) . 55 1.59 • 0 50 
( C D 4 ) ( C D 8 ) 

N u m b e r per m m f 

I n f l u e n c e of a c c e s s o r y c e l l s on the p r o l i f e r a t i o n 
to S A W A : 

F i g u r e s 2 a n d 3 rep resen t the m e a n of three 
e x p e r i m e n t s (pa t ien ts n u m b e r s , 13, 14, 15) w h i c h 
e x p l o r e d t he i n f l u e n c e of a c c e s s o r y c e l l s on 
P B M C a n d T ce l l s u b s e t s r e s p o n s e to S A W A . 
N o n T ce l l s i nh i b i t ed the response of T ce l l a n d 



T A B L E 6 
P u r i f i e d T c e l l s u b s e t s r e s p o n s e s to S A W A 

S K S D a n d T T 

P a t i e n t s ( N = 6 ) C o n t r o l s ( N - 6 ) 
X ± S D X ± S D 

R e s u l t s e x p r e s s e d i n A c p m 
S A W A : S o l u b l e A d u l t W o r m A n t i g e n 
S K S D : S t r e p t o k i n a s e . - S t r e p t o d o r n a s e 
T T : T e t a n o u s T o x o i d 

E Z 2 P B M C 

H P u r i f i e d T 1 If-HQ % non-T+ m l 

vjvjjT + IO%m0 PIHHd T+IO % non-T without m0 

F i g . 2 — U P . I n f l u e n c e of a c c e s s o r y ce l l s on P B M C a n d T C e l l s 

r e s p o n s e to S A W A . 
D O W N . R e s p o n d i n g ce l l s 1 x 10 5 T . 

C D 4 s u b s e t to S A W A . R e m o v i n g of m 0 f rom 
n o n - T ce l l s a l l owed the r e s p o n d i n g ce l l s to fu l l y 
pro l i fera te to S A W A . F u r t h e r m o r e , w h e n respon 
d i n g ce l l s ( T a n d C D 4 ) were c o c u l t u r e d w i t h 
pur i f ied m 0 a r e m a r k a b l e i n h i b i t i o n w a s obser
v e d . 

D I S C U S S I O N 

H u m a n c e l l - m e d i a t e d i m m u n e r e s p o n s e s 
( C M I ) to S . m a n s o n i h a v e been w ide l y i n v e s t i 
ga ted b e i n g the resu l t s s u b j e c t of c o n t r o v e r s y 1 0 . 
S e v e r a l repor ts h a v e p o s t u l a t e d d i f ferent i m m u 
ne s u p p r e s s i v e m e c h a n i s m s , m e d i a t e d e i ther b y 
p a r a s i t e c o m p o n e n t s , h o s t ce l l s or s e r u m fac -

I iLeu 3 + I O % n o n - T + m 0 

)Leu 3 + 10 % non-T without m0 

g l L e u 3 + 10 % m * 

C D 4 8306 ± 1081 125 ± 71 O 
S A W A 

C D 8 295 ± 102 20 ± 18 

C D 4 7606 i 833 10554 ± 2700 OL 
S K S D O 

C D 8 358 -- 61 351 ± 156 <3 

C D 4 3623 ± 1929 3547 t 1897 
T T 

C D 8 297 -- 63 151 -L 49 

F i g . 3 — U P . I n f l u e n c e of a c c e s s o r y c e l l s on T ce l l s u b s e t s 
r e s p o n s e to S A W A . 

D O W N . R e s p o n d i n g ce l l s 1 x 10 5 L e u 3 ' 

to rs 8 . T h e m a j o r i t y of p r e v i o u s i n v e s t i g a t i o n s re
ferred to a d u l t w o r m a n t i g e n s p r o b a b l y b a s e d 
on the c a p a b i l i t y of th i s s t a g e to e v a d e the h o s t 
i m m u n e response . 

I n ou r i n v e s t i g a t i o n , the p a t i e n t s s t u d i e d 
were a d u l t s , we l l n o u r i s h e d , a l l of t h e m w i t h low 
p a r a s i t i c l o a d a n d w i t h the c l i n i c a l e x p r e s s i o n 
of the i n t e s t i n a l or h e p a t o i n t e s t i n a l f o rms of the 
d i s e a s e ( T a b l e 1). C o n t r a r y to the f i n d i n g s b y 
O T T E N S S E N et a l 1 9 . , whe re low l y m p h o p r o l i -
fe ra t ive r esponses to S A W A were repor ted on ly 
in p a t i e n t s w i t h c h r o n i c d i s e a s e 1 9 , we found t ha t 
e i ther recen t l y or c h r o n i c a l l y in fec ted p a t i e n t s 
e x h i b i t e d a h i g h l y spec i f i c p ro l i fe ra t i ve response 
to S A W A ( T a b l e 2), f i n d i n g a l so d e m o n s t r a t e d 
b y G A Z Z I N E L L I et a l 1 1 . T h i s resu l t w a s p a r t i c u 
l a r l y e v i d e n t w h e n u s i n g p r e c u l t u r e d P B M C ; 
t h u s in 6 se lec ted p a t i e n t s , s i g n i f i c a n t pro l i fe
r a t i ve c a p a b i l i t y e i ther to S . m a n s o n i or to reca l l 
a n t i g e n s w a s f o u n d w h e n c o m p a r e d to f r esh 
ce l l s . 

T h e effect of e m p l o y i n g p r e c u l t u r e d ce l l s in 
b l a s t t r a n s f o r m a t i o n test to m i t o g e n s or an t i 
g e n s h a s b e e n p r e v i o u s l y d o c u m e n t e d b y our 
l abo ra to r y i n m a l i g n a n t d i sease a n d i n o ther in 
fec t ious m o d e l s 2 H . T h e p r o c e s s of p r e c u l t u r i n g 
P B M C s e e m s to a l l ow the ce l l to s h e d m e m b r a n e 
c o m p o n e n t s w h i c h m a y in te r fe re i n the in te 
r a c t i o n be tween the a n t i g e n i c m o l e c u l e a n d the 
ce l l m e m b r a n e r e c e p t o r s 2 0 2 2 . T h u s , in S . m a n 
soni i n fec t ions , the in v i t r o c h a r a c t e r i z a t i o n of 
C M I m a y be bet ter e v a l u a t e d u t i l i z i n g p r e c u l 



t u red ce l l s w h i c h w i l l a l l ow to e x p r e s s fu l l res 

p o n s e s to p a r a s i t i c a n t i g e n s . 

I n h u m a n S c h i s t o s o m i a s i s m a n s o n i there 

h a v e been p r e v i o u s repor ts p o s t u l a t i n g the pre

sence of d i f ferent i m m u n o r e g u l a t o r y e l e m e n t s 

s u c h a s p a r a s i t e c o m p o n e n t s or h o s t r e l a t e d 

f a c t o r s 1 8 2 4 . C O L L E Y et a l . repor ted a spec i f i c 

se rum- induced supp ress i ve effect on l y m p h o c y t e 

t r a n s f o r m a t i o n to S . m a n s o n i a n t i g e n s 7 . More 

recen t l y , G A Z Z I N E L L I et a l . d o c u m e n t e d the 

e x i s t e n c e of a s u p p r e s s i v e s e r u m effect b u t u s i n g 

P H A 1 1 . H o w e v e r , i n our s t u d y , a l l s i x p a t i e n t s 

tes ted s h o w e d the ab i l i t y to s u p p r e s s b o t h au to

l o g o u s ( T a b l e 3) or a l l o g e n e i c b l a s t ( T a b l e 4) 

t r a n s f o r m a t i o n tes ts e i ther to S A W A or to reca l l 

a n t i g e n s . T h e p r o b a b l e n a t u r e of these s e r u m 

fac tor r e m a i n s to be e l u c i d a t e d . 

O n the other h a n d , i n S . j a p o n i c u m in fect ion, 

cocu l t u re ce l l s e x p e r i m e n t s to p a r a s i t e a n t i g e n s 

h a v e s u g g e s t e d a p r o b a b l e C D 8 l y m p h o c y t e 

m e d i a t e d s u p p r e s s i o n 1 6 . I n our f u n c t i o n a l s t u 

d ies u s i n g h i g h l y pur i f i ed C D 3 s u b p o p u l a t i o n s 

the C D 4 s u b s e t w a s the r e s p o n d i n g ce l l to S A 

W A a n d reca l l an t i gens ( T a b l e 6). Moreover, these 

i l l u s t r a t i v e e x p e r i m e n t s t e n d to i n d i c a t e t h a t 

i n s t e a d of the C D 8 s u b p o p u l a t i o n , the m o n o c y 

t e - m a c r o p h a g e ce l l l i n e a g e s e e m s to be the s u p 

p ress i ve ce l l s u b s e t ( F i g . 2). T h u s , i n the a b s e n c e 

of m a c r o p h a g e s the p ro l i f e ra t i ve r e s p o n s e s of 

the pu r i f i ed C D 4 to S A W A were e n h a n c e d ( F i g . 

3). 

T h i s s u p p r e s s i v e i n f l uence of m a c r o p h a g e s 

h a s p r e v i o u s l y b e e n p o s t u l a t e d u s i n g n o n - p u 

r i f ied p e r i p h e r a l b l ood l y m p h o c y t e s 2 4 . 

I n c o n c l u s i o n , s e v e r a l k i n d s of m o d u l a t o r y 

i n f l uences m a y ope ra te s i m u l t a n e o u s l y in the 

S . m a n s o n i h o s t r e l a t i onsh ip . S e r u m a n d ce l l fac 

tors m a y s u b s t a n t i a l l y c o m p r o m i s e the h o s t c a 

p a b i l i t y to e r r a d i c a t e the p a r a s i t i c l o a d , d e c r e a 

s i n g the e f f i c iency of the o n g o i n g i m m u n e res

p o n s e to the pa ras i t e . 

R E S U M O 

I m u n o p a t o l o g i a da e s q u i s t o s s o m o s e m a n 

s ô n i c a h u m a n a . I. I n f l u ê n c i a s i m u n o r r e g u l a t ó ¬ 

r i as s o b r e a f u n ç ã o T. 

A r e s p o s t a i m u n e ce lu l a r foi e s t u d a d a e m 

p a c i e n t e s c o m i n fecção recente ou c r ô n i c a po r 

S c h i s t o s o m a manson i . C é l u l a s mononuc lea res do 

s a n g u e peri fér ico pré c u l t i v a d a s reag i ram s ign i f i¬ 

c a n t e m e n t e a a n t í g e n o s do v e r m e adu l t o ( S A 

W A ) do S . m a n s o n i q u a n d o c o m p a r a d a s à p r e p a 

r a ç ã o c o n t e n d o c é l u l a s f rescas . A a d i ç ã o de soro 

au tó logo às cé lu l as p r é - c u l t i v a d a s resu l t ou e m 

i n i b i ç ã o d a r e a ç ã o f rente a S A W A ou a n t í g e n o s 

de m e m ó r i a ; o m e s m o efeito foi n o t a d o q u a n d o 

os so ros de p a c i e n t e s f o ram a d i c i o n a d o s a c u l t u ¬ 

ras de c é l u l a s a l o g ê n i c a s o b t i d a s de i n d i v í d u o s 

n o r m a i s . A s u b p o p u l a ç ã o C D 4 foi a p r i n c i p a l 

p o p u l a ç ã o ce lu l a r r e s p o n d e d o r a a S A W A , sendo 

que es ta r e a t i v i d a d e foi i n t e n s a m e n t e s u p r i m i d a 

n a p r e s e n ç a de p r e p a r a ç õ e s p u r i f i c a d a s con ten 

do m o n ó c i t o s - m a c r ó f a g o s . E s t e s r e s u l t a d o s su¬ 

ge rem a a ç ã o de fatores i n i b i d o r e s , t an to h u m o ¬ 

ra is c o m o ce lu la res , sobre a r e s p o s t a i m u n e ce lu 

la r e s p e c í f i c a ao S . m a n s o n i . 

A C K N O W L E D G M E N T 

R e s e a r c h s u p p o r t e d b y g r a n t s f rom C O N I ¬ 

C I T ( F o r t a l e c i m i e n t o de C e n t r o s ) a n d f r o m 

C D C H - M - 0 9 . 1 5 / 8 4 ( U C V ) . 

We t h a n k A m a n d a G o n z a l e z a n d Y a j a i r a 

E c h e g a r a y for the t r a n s c r i p t i o n of the m a n u s 

cr ip t . 
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