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I M M U N O P A T H O L O G Y OF HUMAN S C H I S T O S O M I A S I S MANSONI . II. NK ACTIV ITY AND 
ST IMULATION BY S P E C I F I C ANT IGEN. 

L . K . B E N A R R O C H , O. N O Y A , B . N O Y A . N. E . B I A N C O & I. B L A N C A 

S U M M A R Y 

S i x t e e n S . m a n s o n i in fec ted a n d u n t r e a t e d p a t i e n t s (5 w i t h recen t i n fec t i on 
a n d 11 w i t h c h r o n i c d isease) were e v a l u a t e d for thei r in v i t r o n a t u r a l k i l l e r ( N K ) 
a c t i v i t y a g a i n s t the N K s e n s i t i v e ta rge t K 5 6 2 ce l l l i ne . N K l eve l s i n 9 out of 11 
p a t i e n t s (82%) w i t h c h r o n i c d i s e a s e were s i g n i f i c a n t l y lower ( m e a n = 15 ± 6%), 
c o m p a r e d w i th pa t i en t s recen t l y in fec ted ( m e a n = 41 ± 9% p < 0.001) a n d w i t h 
the con t ro l g r o u p ( m e a n = 38 ± 13% p < 0.001). H o w e v e r , bo th pa t i en t s a n d con t ro l s 
N K a c t i v i t y w a s s t i m u l a t e d by s o l u b l e a d u l t w o r m a n t i g e n s ( S A W A ) , i n d i c a t i n g 
tha t N K func t i on even in the c h r o n i c s t a g e of the in fec t ion is ab le to r e s p o n d to 
the p a r a s i t e a n t i g e n s . T h e s e resu l t s s u g g e s t the p o s s i b i l i t y of N K ce l l p a r t i c i p a t i o n 
as effector m e c h a n i s m a g a i n s t S . m a n s o n i . 

K E Y W O R D S : N a t u r a l K i l l e r ce l l s ( N K ) ; S . m a n s o n i . 

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

N a t u r a l K i l l e r ( N K ) ce l ls are a s u b p o p u l a -
t ion of l y m p h o i d ce l l s de f ined in seve ra l spec ies , 
i n c l u d i n g m a n , by thei r s p o n t a n e o u s ab i l i t y to 
l yse ce r ta in t u m o r ta rge t ce l l s i n v i t r o 1 1 . N K ac t i 
v i t y is found p r e d o m i n a n t l y in a p o p u l a t i o n of 
c e l l s k n o w n a s l a r g e g r a n u l a r l y m p h o c y t e s 
( L G L ) 1 ' * . 

I n c r e a s i n g e v i d e n c e s i n d i c a t e t ha t in ce r ta in 
t ypes of t u m o r s a n d in fec t ion , N K ce l ls b e h a v e 
as effector ce l l s i n v i v o 1 8 . T h e leve ls of N K ac t i 
v i t y h a v e been found e leva ted in c h i l d r e n w i th 
m a l a r i a a n d in m i c e in fec ted w i t h T r y p a n o s o m a 
c r u z i a n d T o x o p l a s m a g o n d i i , s u g g e s t i n g a pos
s ib le effector role of these ce l l s in p a r a s i t i c d i s e a 
s e 8 9 . S t u d i e s in S c h i s t o s o m a m a n s o n i in fec ted 
m i c e h a v e s h o w n c o n t r a d i c t o r y resu l t s ; s o m e h a 
ve d e m o n s t r a t e d a c t i v a t i o n of the N K s y s t e m 

d u r i n g the a c u t e p h a s e of the in fec t ion , whe reas 
other i n v e s t i g a t i o n s h a v e fa i led to show ac t i va 
t ion d u r i n g the f i rst four w e e k s of the i n fec t i on 1 

2. C u r r e n t l y , there is no e v i d e n c e to s u p p o r t the 
p a r t i c i p a t i o n of N K ce l ls in a n y g i v e n a s p e c t of 
S c h i s t o s o m i a s i s or o ther h e l m i n t i c i n fec t i ons . 
T h i s p r o m p t e d us to de te rm ine whe the r S . m a n 
son i in fec ted pa t i en t s w i t h recent or ch ron i c in 
fect ion e x p r e s s a l tered leve ls of N K a c t i v i t y a n d 
the poss ib l e s u s c e p t i b i l i t y of N K ce l l s to be s t i 
m u l a t e d by S . m a n s o n i adu l t w o r m an t i gens . 

M A T E R I A L S A N D M E T H O D S 

P a t i e n t s 

S i x t e e n S . m a n s o n i in fec ted p a t i e n t s w i th 
a m e a n age of 36 yea rs ( range 18-50) were s t u d i e d . 
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P a t i e n t s p o p u l a t i o n w a s d r a w n f rom i n d i v i d u a l s 
a d m i t t e d to the B i l h a r z i a E x p e r i m e n t a l L a b o r a 
tory at 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 of V e n e z u e l a . 

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 
s tandar i zed protoco l ( T a b l e 1). F i v e pat ien ts were 
s t u d i e d 6 12 m o n t h s a f ter p r i m a r y e x p o s u r e 
to the p a r a s i t e a n d were c lass i f i ed as recent in 
fec t ions, a n d 11 i n d i v i d u a l s w i th d o c u m e n t e d in 
fect ion l onger t h a n two yea rs , were c l ass i f i ed as 
pa t i en t s w i th c h r o n i c d i sease . T w o p a t i e n t s f rom 
the la ter g roup p resen ted e x t r a hepa t i c g r a n u 
l o m a s d i a g n o s e d by b i o p s y , one i n the c e r v i x 
of the u te rus a n d the s e c o n d one in the r e c t u m 
w i th acu te p roc t i t i s . B l o o d s a m p l e s were d r a w n 

a n d p r o c e s s e d i m m e d i a t e l y a f te r c o l l e c t i o n . 
S t o o l s a m p l e s were s t u d i e d by s t a n d a r d K a t o 
a n d fo rmo l e ther t e c h n i q u e s ; the n u m b e r of e g g s 
was a lso de te rm ined by the K a t o K a t z t echn i 
q u e 1 4 . I n a d d i t i o n , a l l p a t i e n t s were tested for 
the p resence of spec i f i c a n t i b o d i e s a g a i n s t e g g s 
or adu l t w o r m s by intradermal 1- '* , E L I S A 1 - ' 1 , a n d 
e i r e u m o v a l p rec ip i t i n tes t 1 7 . A l l bu t one of the 
se lec ted p a t i e n t s were p a r a s i t o l o g i c a l l y pos i t i ve 
by a t leas t 2 out of 3 i m m u n o d i a g n o s t i c p roce 
du res ; fu r thermore , no other i n tes t i na l pa ras i t es 
bu t S . m a n s o n i w a s de tec ted in these pa t ien ts . 
S i x t e e n n o n in fec ted h e a l t h y i n d i v i d u a l s , e v a 
l ua ted by p a r a s i t o l o g i c a n d i m m u n o l o g i c a l m e 
thods , m a t c h e d by age a n d sex w i th the pa t i en ts , 
were i n c l u d e d as con t ro l s . 

T A B L E 1 

C h i u c i j ,1 a n d I i n i i . í u n o p a r a s i i o i o L u c a 1 F r a t u r e s of S c h i s l o s o m i a s i s Pa t l c u t s 

I N T E N S I T Y O F 

I N F E C T I O N 

T y p e of 

i n fec t ion 

N of 

p a t i e n t s 

S e x 

i f m) 

A g e R a a g e 

i y e a r s ) 

M e a n ( range ) 

e g g s ' g r . of feces 

C O P T " E L I S A 1 ' I n t r a d e r m a l 

1 es t 

R E C E N T 

(6 12 m o n t h s ) 5 2 3 23 45 65 (25 100) 100 80 100 

C H R O N I C 

( 2 y e a r s ) 11 6 5 16 50 20 ( 10 50 i 100 91 80 

— C O P T --= ' } p o s i t i v e p a t i e n t s by c i r c u m o v a l p r e c i p i t i n test 

— E L I S A = ' '< p o s i t i v e p a t i e n t s by i m m u n o e n z y m a t i c a s s a y 

I n t r a d e r m a l T e s t ''< p o s i t i v e p a t i e n t s by B i l h a r / i n a 

C e i i P r e p a r a t i o n 

P e r i p h e r a l b lood m o n o n u c l e a r ce l l s ( P B M C ) 
were i so la ted f rom h e p a r i n i z e d b lood (10 IU m l 
s o d i u m hepa r i n ) by cen t r i f uga t i on on F i c o l l H y 
p a q u e g r a d i e n t as p r e v i o u s l y d e s c r i b e d 4 . P B M C 
w a s r e s u s p e n d e d in R P M I 1640 m e d i u m , s u p p l e 
men ted w i t h 10 rv feta l ca l f s e r u m ( F C S ) ( G i b c o , 
G r a n d I s l a n d , N Y ) , 4 m M L - g l u t a m i n e a n d 
100 IU m l 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 . 

N o n a d h e r e n t p e r i p h e r a l b l o o d l y m p h o c y 
tes ( P B L ) were o b t a i n e d after dep le t i on of ad he 
rent ce l l s (mos t l y m o n o c y t e s ) a n d B ce l l s b y se 
q u e n t i a l i n c u b a t i o n on p l a s t i c su r faces (30 m i n 
at 37°C) a n d n y l o n woo l c o l u m n s , fo l lowing the 
J u l i u s ' s T e c h n i q u e 1 2 . 

S o u r c e of a d u l t w o r m a n t i g e n 

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 ob 
t a i ned a c c o r d i n g to C O L L E Y et a l . H . L y o p h i l i z e d 
a d u l t w o r m s were s u s p e n d e d in R P M I 1640 a n d 
h o m o g e n i z e d in a tef lon g l a s s homogen i ze r . T h e 
s u s p e n s i o n w a s m a i n t a i n e d at 4 C for 24 hou rs , 
f rozen a n d t h a w e d . Therea f te r , the s u s p e n s i o n 
w a s cen t r i f uged at 12.000 g for 2 h o u r s , the super
n a t a n t r e m o v e d a n d s t e r i l i z e d b y f i l t r a t i o n 
th rough a 0.45/u pore d iameter mi l l ipore filter. P r o 
te in c o n c e n t r a t i o n w a s d e t e r m i n e d a c c o r d i n g to 
L O W R Y et a l . 1 6 . T h e a n t i g e n was a l i quo ted and 
k e p t a t 20"C un t i l use . 

S t i m u l a t i o n o f N K f u n c t i o n w i t h a n t i g e n s 

T w o m i l l i o n ce l l s ( P B L ) f rom pa t i en t s a n d 
con t ro l s were s t i m u l a t e d w i t h di f ferent concern 



t ra t i ons of w o r m a n t i g e n or s t rep t o k i n a s e / s t r e p 
t odo rnase ( S K / S D ) , a c o m m o n r e c a l l a n t i g e n ; 
after 18 h o u r s of i n c u b a t i o n a t 37°C, the ce l l s 
were w a s h e d 3 t i m e s w i t h cu l t u re m e d i u m a n d 
u s e d as ef fectors i n the N K c y t o t o x i c i t y a s s a y . 
O p t i m a l s t i m u l a t i n g doses for the a d u l t w o r m 
an t igen (2.5-5 /xg/ml) w a s de te rmined by m e a n of 
doses - response c u r v e s w i t h a f i x e d n u m b e r of 
ce l l s . 

N K m i c r o c y t o t o x i c i t y assay 

A 5 1 C r - r e l e a s e a s s a y w a s pe r fo rmed as pre
v i o u s l y d e s c r i b e d 5 . B r i e f l y , t he N K - s e n s i t i v e 
ta rge t ce l l s , K 5 6 2 , were l abe led w i t h 2 0 0 / i C i of 
N A 5 1 C r 0 4 (New E n g l a n d N u c l e a r B o s t o n , Ma.) 
for 1 h o u r a t 37°C; the ce l ls were w a s h e d three 
t imes a n d r e s u s p e n d e d a t the des i red conce rn 
t ra t ion i n R P M I 1640 c o n t a i n i n g 10% F C S . 

A f i xed n u m b e r of t a rge t ce l l s (4 x 10 3 in 0.1 
m l ) w a s m i x e d i n t r i p l i ca te w i t h effector ce l l s 
a t d i f ferent ra t ios i n a 96 we l l r o u n d b o t t o m e d 
m ic ro t i t e r p la te . C o n t r o l we l l s were f i l led w i t h 
0.1 m l of t a rge t ce l l s p l u s 0.1 m l of cu l t u re me
d i u m . 

A f te r i n c u b a t i o n for 4 h o u r s a t 37°C, the p l a 
tes were c e n t r i f u g e d a t 400 g for 10 m i n , a n d 
0.1 m l of s u p e r n a t a n t were t a k e n for d e t e r m i 
n a t i o n of i so tope re lease. P e r c e n t of spec i f i c re
lease w a s c a l c u l a t e d by the f ó r m u l a ; 

f i can t l y lower ( m e a n = 15 ± 67r), t h a n t ha t of 
recen t l y in fec ted ( m e a n = 41 ± 9 % ; p < 0.001) 
a n d t h a t of the con t ro l g r o u p ( m e a n = 38 T 13%; 
p < 0.001). 

Chronic Recently 
Infected 

F i g . 1 — B a s a l N K a c t i v i t y i n 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 
m a n s o n i , e v a l u a t e d a g a i n s t K 5 6 2 c e l l l i n e i n a 4 h o u r s 5 1 C r 
r e l e a s e a s s a y a t 50:1 e f fec to r / ta rge t c e l l r a t i o . 
* P a t i e n t s w i t h e x t r a - h e p a t i c g r a n u l o m a s . 

I t w a s i n te res t i ng to no te t ha t the two rema i 
n i n g i n d i v i d u a l s w i t h c h r o n i c d i s e a s e a n d s y m p 
t o m a t i c e x t r a - h e p a t i c g r a n u l o m a s , s h o w e d a N K 
a c t i v i t y w i t h i n n o r m a l r a n g e (a lso d e p i c t e d in 
F i g . 1); d i f fe rences o b s e r v e d a m o n g the recen t l y 
i n fec ted p a t i e n t s a n d c o n t r o l s were n o t s i g n i 
f i can t . 

E x p e r i m e n t a l Spon taneous 
release (cpm) — release (cpm) 

( 7( Spec i f i c release = x 100 
T o t a l Spon taneous 
release (cpm) — release (cpm) 

S t a t i s t i c a l A n a l y s i s 

T h e S t u d e n t ' s t - test for p a i r e d a n d n o n p a i 
red d a t a w a s u s e d . 

A c t i v a t i o n of N K f u n c t i o n by adu l t w o r m anti
gen 

I n order to a s s e s s w h e t h e r N K f unc t i on w a s 
s u s c e p t i b l e to i n v i t r o a c t i v a t i o n b y p a r a s i t e a n 
t i gens , n o n - a d h e r e n t ce l l s f rom p a t i e n t s a n d c o n 
t ro ls , were s t i m u l a t e d for 18 h o u r s w i t h S A W A 
a n d s u b s e q u e n t l y u s e d as ef fector ce l l s in the 
c y t o t o x i c i t y a s s a y . 

R E S U L T S 

N K a c t i v i t y w a s d e t e r m i n e d i n the P B L of 
two g r o u p s of se lec ted S . m a n s o n i i n fec ted p a 
t ien ts , 11 w i t h c h r o n i c d i sease ( > 2 y e a r s in fec
t ion) a n d 5 recen t l y i n fec ted ( < 1 y e a r in fec t ion) . 
A s s h o w n i n F i g . 1, the N K l e v e l s i n 9 ou t of 
11 p a t i e n t s (82%) w i t h c h r o n i c d i s e a s e w a s s i g n i 

A s s h o w n i n T a b l e 2, a s i g n i f i c a n t a c t i v a t i o n 
of N K f u n c t i o n w a s a c h i e v e d i n b o t h p a t i e n t s 
a n d c o n t r o l s ; t h i s a c t i v a t i o n w a s c o n s i s t e n t l y 
o b s e r v e d w h e n ce l ls f rom c h r o n i c p a t i e n t s were 
s t i m u l a t e d w i t h 2.5 / * g / m l of S A W A as c o m p a r e d 
w i t h con t ro l s or recen t l y - i n fec ted i n d i v i d u a l s . I n 
the la te r g r o u p , the a c t i v a t i o n was de tec ted o n l y 
a t the lower effector t a rge t ce l l s r a t i o n ( E / T ) a n d 
the h i g h e r doses of the a n t i g e n (5.0 /xg /ml ) . 



T A B L E 2 
E f f e c t of a d u l t w o r m a n t i g e n on N K a c t i v i t y i n s c h i s t o s o m i a s i s 

m a n s o n i 

S t i m u l u s 

P e r c e n t a g e of C y t o t o x i c i t y 

E / T R a t i o 
G r o u p fig A g / m l 100:1 50:1 25 :1 

0.0 29 ± 10 15 ± 6 9 ± 4 " 

C h r o n i c 2.5 47 ± 10 ' 1 ' 30 ± 14 , 2 > 23 ± 15' 2 ' 

5.0 42 ± 8 ' 1 1 28 ± 10' 2 ' 21 ± 12' 1 1 

R e c e n t l y 
I n f e c t e d 

0.0 
2.5 
5.0 

58 ± 8 
60 ± 13 
62 ± 7 

41 ± 9 
45 ± 11 ( 3 ) 

50 ± 4 ' 2 ' 

30 ± 
32 ± 
36 ± 

7 
7 , 3 . 

2 , 1 , 

0.0 53 ± 12 38 ± 13 26 ± 11 

C o n t r o l s 2.5 60 ± 12' 3 ' 45 ± 12' 3 1 34 ± 13' 3 ' 

5.0 62 ± I I ' 2 ' 47 ± 13 , 2 ) 34 ± 12 ' " 

N K a c t i v i t y w a s e v a l u a t e d i n b a s a l c o n d i t i o n a n d af ter e s t i m u 

l a t i o n of 2 x 10 6 P B L (18h a t 37°C) w i t h 2.5 a n d 5.0 / A g / m l of 

S A W A i n a four h o u r 5 1 C r r e l e a s e a s s a y . 

(1), (2), (3) r e p r e s e n t p < 0.001, p < 0.01, p < 0.025 r e s p e c t i v e l y 
o b t a i n e d w h e n c o m p a r e d the b a s a l N K a c t i v i t y v s S A W A s t i 
m u l a t e d a s c a l c u l a t e d b y t h e S t u d e n t ' s t t es t for p a i r e d d a t a . 

A c t i v a t i o n of N K F u n c t i o n by S K / S D 

S u s c e p t i b i l i t y of N K ce l l s to be a c t i v a t e d 
b y a va r i e t y of a n t i g e n , i n c l u d i n g those of bac te 
r i a l na tu re , a l l owed u s to u t i l i ze the S K / S D reca l l 
a n t i g e n i n o rder to e v a l u a t e the c a p a b i l i t y of 
the N K s y s t e m i n S . m a n s o n i p a t i e n t s to r e s p o n d 
to o ther s t i m u l a t o r y p r o t e i n s 2 0 . A s s h o w n i n T a 
b le 3, b o t h p a t i e n t s w i t h r ecen t i n fec t i on a n d 
con t ro l s r e s p o n d e d w i t h a s i g n i f i c a n t i n c r e a s e 
of N K f u n c t i o n w h e n s t i m u l a t e d w i t h a d o s i s 
of 100 fig/ml S K / S D a n t i g e n . 

T A B L E 3 
" I n v i t r o " s t i m u l a t i o n of N K a c t i v i t y b y the S K / S D 

r e c a l l a n t i g e n i n 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 M a n s o n i 

G r o u p s 

P e r c e n t o f C y t o t o x i c i t y 

B a s a l S K / S D P * 

P a t i e n t s 58 ± 11 77 ± 16 0.025 
(n = 4) 

C o n t r o l s 61 ± 11 68 ± 9 0.05 
(n = 4) 

2 x l 0 6 P B L were e s t i m u l a t e d (18 h o u r at 37°C) w i t h 100 ng/m\ 
of S K / S D a n t i g e n and tested for N K a c t i v i t y in 4 h o u r s 5 1 C r 
re lease assay . 
* S t u d e n t ' s test for pa i red data . 

D I S C U S S I O N 

N K ce l l s are c o n s i d e r e d a non -spec i f i c effec
tor m e c h a n i s m , s u s c e p t i b l e of a c t i v a t i o n b y a 
va r i e t y of v i r a l , t u m o r a l a n d s o m e b a c t e r i a l an t i 
g e n s 1 5 2 0 . T h e repor ts on the p a r t i c i p a t i o n of th is 
ef fector m e c h a n i s m a g a i n s t p a r a s i t e s are ra the r 
s c a n t . I n s e v e r a l m o d e l s s u c h a s P l a s m o d i u m 
c h a b a u d i 1 , B a b e s i a m i c r o t i 1 , T r y p a n o s o m a c r u -
z i 8 , a n d T o x o p l a s m a g o n d i i 9 i n c rease in N K ac t i 
v i t y h a v e been f ound . More recen t l y , a N K - m e -
d i a t e d k i l l i n g of T. g o n d i i w a s d e m o n s t r a t e d in 
v i t r o 1 0 . E x p e r i m e n t a l s t u d i e s in recen t S . m a n 
son i i n fec ted a n i m a l s h a v e s h o w n a c t i v a t i o n of 
the N K f u n c t i o n w h i c h dec reases as the in fec t ion 
b e c a m e c h r o n i c ; i n h u m a n s , no p r e v i o u s repor t 
h a s c o m p a r e d N K f unc t i on in pa t i en t s w i t h re 
c e n t a n d c h r o n i c S . m a n s o n i i n fec t ion . I n add i 
t i on , as far as we k n o w , there i s n o t p r e v i o u s 
e v i d e n c e of N K a c t i v a t i o n b y S . m a n s o n i a n t i 
gens . 

T h e r e s u l t s p r e s e n t e d h e r e s h o w t h a t S . 
m a n s o n i c h r o n i c a l l y i n f ec ted p a t i e n t s h a v e a 
s i g n i f i c a n t dep ressed N K ac t i v i t y as c o m p a r e d 
w i t h t h a t of r e c e n t l y i n fec ted i n d i v i d u a l s a n d 
the con t ro l g r o u p . B y c o n t r a s t w i t h other repor ts 
on N K f unc t i on in S c h i s t o s o m i a s i s , our p a t i e n t s 
were on l y in fec ted w i t h S . m a n s o n i a n d the p a r a 
s i te b u r d e n w a s lower 7 . F u r t h e r m o r e , our resu l t s 
are i n c o n t r a s t w i t h those of B A R S O U M et a l 3 

w h o d i d no t f i nd a l t e ra t i ons of the N K a c t i v i t y 
i n c h r o n i c S . m a n s o n i i n fec ted pa t i en ts . 

A l t h o u g h the p resence of i n a c t i v e or defec 
t i ve N K ce l l s w a s n o t e x a m i n e d in th is s t u d y , 
i t w a s of i n te res t to f i nd t h a t s o l u b l e a n t i g e n 
f rom a d u l t f o r m s of the p a r a s i t e ( S A W A ) a n d 
S K / S D s t i m u l a t e d s i g n i f i c a n t l y the N K func t i on 
i n b o t h g r o u p s of pa t i en t s . T h e s e o b s e r v a t i o n s 
i n d i c a t e t ha t non - i n t r i ns i c defect e x i s t s a t the 
N K ce l l l eve l a n d a l so s u g g e s t s the p o s s i b i l i t y 
of N K ce l l s p a r t i c i p a t i o n as effector m e c h a n i s m 
a g a i n s t S . m a n s o n i p a r t i c u l a r l y d u r i n g the ear l y 
s t a g e s of the in fec t ion . 

T h e s u s c e p t i b i l i t y of the di f ferent s t a g e s of 
the p a r a s i t e to h u m a n N K ce l l s s h o u l d be i nves 
t i g a t e d i n o rder to g a i n fu r the r k n o w l e d g e on 
the p o s s i b l e p ro tec t i ve ro le of th i s effector me
c h a n i s m a g a i n s t S . m a n s o n i . 



R E S U M O 

I m u n o p a t o l o g i a d a 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 . A t i v i d a d e N K e e s t i m u l a ç ã o p o r 

a n t í g e n o e s p e c í f i c o . 

D e z e s s e i s doen tes i n fec tados e não t r a t ados 

c o m S . m a n s o n i ( 5 c o m i n f e c ç ã o recen te e 11 

c o m d o e n ç a c rôn i ca ) , f o ram s u b m e t i d o s à a v a l i a ¬ 

ção de a t i v i d a d e de c é l u l a s e x t e r m i n a d o r a s n a 

tu ra i s ( N K ) " i n v i t r o " f rente a c é l u l a s a l v o de 

l i n h a g e m K 5 6 2 . O s n í v e i s de a t i v i d a d e d a s c é l u ¬ 

Ias N K e m 9 de 11 doen tes ( 8 2 7 r ) c o m a i n fecção 

c r ô n i c a fo ram s i g n i f i c a t i v a m e n t e meno res (mé

d i a = 1 5 ± 6%) q u a n d o c o m p a r a d o s aos p a c i e n ¬ 

tes c o m in fecção recente ( m é d i a = 4 1 ± 9%, p 

< 0 , 0 0 1 ) e aos i n d i v í d u o s do g r u p o con t ro le (mé

d i a = 3 8 ± 1 3 % , p < 0 , 0 0 1 ) . P o r é m , tan to nos 

doentes c o m o nos con t ro les , a a t i v i d a d e de cé l u¬ 

Ias N K foi e s t i m u l a d a pe lo a n t í g e n o s o l ú v e l do 

p a r a s i t o adu l t o ( S A W A ) , i n d i c a n d o que as cé l u¬ 

Ias N K , m e s m o n a fase c r ô n i c a d a i n fecção , t êm 

c a p a c i d a d e de responde r ao a n t í g e n o dos p a r a ¬ 

s i tos . E s t e s r e s u l t a d o s s u g e r e m a p o s s í v e l p a r t i ¬ 

c i p a ç ã o d a s c é l u l a s N K no m e c a n i s m o efetor de 

defesa c o n t r a o S . m a n s o n i . 

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

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 d e 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 for ed i t i ng the 

m a n u s c r i p t . 
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