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S U M M A R Y 

I n a p e r i o d of t i m e of five y e a r s , all p a t i e n t s w h o exh ib i t ed v i s c e r o c u t a n e o u s 
f o r m of loxosce l i sm w e r e inves t iga t ed for e r y t h r o c y t e g lucose-6-phosphate defici­
ency, a n d i n t w o p a t i e n t s o u t of seven it w a s f o u n d th i s deficiency. Th i s f inding 
sugges t s t h a t t h i s genet ica l e n z y m e deficiency cou ld a c c o u n t for t h e h e m o l y s i s af ter 
Loxosceles b i t e , a t leas t in s o m e of t h e ca ses . 

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

Loxosce l i sm is a d i sease c a u s e d b y the spi­
d e r Loxosceles sp .b i te . The h u m a n s y m p t o m a t o ­
logy of loxosce l i sm p r e s e n t s t w o cl inical va­
r i a n t s : 1) T h e c u t a n e o u s f o r m . 2) T h e viscero­
c u t a n e o u s f o r m . The c u t a n e o u s f o r m of loxos­
ce l i sm is t h e m o s t c o m m o n l y o b s e r v e d a n d de­
ve lops very pa infu l local e d e m a a n d o r local 
sk in n e c r o s i s . T h e v i s c e r o c u t a n e o u s f o r m is 
m u c h m o r e s e r i o u s a n d occu r s , a c c o r d i n g f,o 
S C H E N O N E & S U A R E Z n , in a n ave rage of 
13% of t h e t o t a l c a se s of loxosce l i sm. Bes ides 
exhib i t ing local m a n i f e s t a t i o n s iden t i ca l t o tho­
se seen in t h e c u t a n e o u s fo rm, th i s cl inical va­
r i a n t i s c o m p o s e d of h e m o l y t i c anemia , j aun­
dice, fever a n d senso r i a l i nvo lvemen t usua l ly 
a p p e a r i n g w i th in t h e f i rs t 6 t o 24 h o u r s af ter 
t h e b i t e . T h e u t m o s t s y m p t o m a c c o m p a n y i n g 
t h i s p i c t u r e is t h e h e m o l y t i c anemia , w h i c h m a y 
induce t o h e m o g l o b i n u r i a a n d occas iona l oligu­
r ia a n d a n u r i a 5,8,17,18,20,24. 

T h e fact t h a t only 13% of t he cases deve­

l o p hemolys i s l ead t o t h e a s s u m p t i o n of a pos­

s ible suscep t ib i l i ty of t he se ind iv idua l s . Cer ta in­

ly t h i s g r e a t e r suscep t ib i l i ty w o u l d n o t b e caus­

ed by e n v i r o n m e n t a l f a c to r s , b u t it w o u l d b e 

feasible t o r e l a t e i t t o cons t i t u t ive f ac to r s , t o 

gene t ic f ac to r s . T h e s e cons t i t u t i ve f a c t o r s 

w o u l d b e r e p r e s e n t e d b y t h e l ack ing of geneti­
cally d e t e r m i n e d p r o t e c t i v e m e c h a n i s m s o r b y 
t he p r e s e n c e of a p r e d i s p o s i t i o n fac to r . Th i s 
las t h y p o t h e s i s co u l d b e r e p r e s e n t e d by t h e 
e r y t h r o c y t e g lucose-6-phosphate d e h y d r o g e n a s e 
deficiency. Th i s def iciency is a ve ry c o m m o n 
gene t ic p o l y m o r p h i s m , w i t h h igh p r e v a l e n t r a t e s 
in severa l p o p u l a t i o n s M. T h e G-6-PD def ic ient 
ind iv idua l w o u l d deve lop t h e h e m o l y t i c c r i s i s 
af ter a loxosceles b i t e . I n th i s p a p e r w e h a v e 
s e a r c h e d for g lucose-6-phosphate dehydrogena ­
se deficiency in all p a t i e n t s w h o deve loped he­
moly t i c c r i s i s in loxosce l i sm, in a p e r i o d of five 
y e a r s in I n s t i t u t o B u t a n t a n , S ã o Pau lo , Braz i l . 

MATERIAL AND M E T H O D S 

T h e cl inical a n d l a b o r a t o r y d a t a a r e s u m m a ­

r i sed b e l o w : 

1. Case M. L. — A w h i t e boy 10 y e a r s old 
w a s r e f e r r e d t o H o s p i t a l Vi ta l Bras i l 8 
h o u r s af ter a b i t e in t h e cos t a l reg ion , pre­
sen t ing a ve ry pa infu l lesion, fever of 38°C 
a n d v o mi t i n g . H e w a s i n t e r n e d a n d h e w a s 
given 10 a m p o u l e s of ant i - loxosceles s e r u m , 
in jec ted s u b c u t a n e o u s l y . T h e nex t day , h e 
s h o w e d j a u n d i c e a n d d a r k u r i n e . T h e spi­
de r w a s classif ied a s Loxosce les g a u c h o . 
L a b o r a t o r y d a t a : h e m o g l o b i n : 11.0 g /d l ; di-
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r e c t b i l i r ub in : 0.58 g /d l ; i nd i r e t b i l i r ub in : 
2.35 m g / d l ; h e w a s c o n s i d e r e d c u r e d 7 d a y s 
a f te r a n d h e w a s d i s c h a r g e d in good con­
d i t ion . 

2 . Case J.B .S. — A w h i t e boy 13 y e a r s old 
w a s r e f e r r e d t o H o s p i t a l Vi ta l B r a s i l t w o 
d a y s af ter a b i te in h i s left ear , by a n uni­
dent i f ied insec t . T h e b o y d e c l a r e d t h a t 12 
h o u r s a f te r t he acc iden t h e felt very b a d a n d 
t h e u r i n e t u r n e d d a r k . H e w a s given 12 
a m p o u l e s of ant i - loxosceles s e r u m , sub-cuta-
neous ly . The l a b o r a t o r y d a t a s h o w e d : he­
m o g l o b i n : 5.8 g /d l ; d i r ec t b i l i rub in : 0.6 
m g / d l ; i nd i r ec t b i l i r ub in : 2 .4 m g / d l ; crea­
t in ine : 2 .3 m g / d l ; B U N : 62 m g / d l . H e w a s 
heavi ly h y d r a t e d , be ing d i s c h a r g e d 16 d a y s 
af te r . 

3 . Case J.P.L.F. — A w h i t e b o y 11 y e a r s old 
w a s e x a m i n e d a t H o s p i t a l Vi ta l B r a s i l 24 
h o u r s af ter a s p i d e r b i t e on t h e left t h igh . 
At H o s p i t a l h e exh ib i ted painful e d e m a t o u r s -
e c h y m o t i c lesion, be s ide s j a u n d i c e , d a r k 
u r i n e a n d o l igur ia . H e w a s given 10 a m p o u ­
les of ant i - loxosceles s e r u m sub-cu taneous ly . 
T h e l a b o r a t o r y d a t a s h o w e d : h e m o g l o b i n : 
6.7 g /d l ; d i rec t b i l i rub in : 1.4 m g / d l ; indi­
r ec t b i l i r ub in : 3.6 m g / d l . After 18 d a y s of 
a d e q u a t e h y d r a t i o n , he cou ld b e d i s cha rged . 

4. Case C.D.C. — A w h i t e boy 6 y e a r s old w a s 
r e f e r r e d t o H o s p i t a l Vi ta l B r a s i l t w o d a y s 
a f te r a b i t e on t h e left a r m by a n un iden t i ­
fied insec t , in b a d s t a t e , p r e s e n t i n g j aund i ­
ce a n d h e m o g l o b i n u r i a . T h e local les ion w a s 
typica l of loxosce les b i t e , i.e., ve ry pa infu l 
w i t h n e c r o t i c a r e a a n d m u l t i p l e ecchymo-
sis . 10 A m p o u l e s ant i - loxosceles s e r u m w a s 
given i n t r avenous ly . L a b o r a t o r y d a t a 
s h o w e d : h e m o g l o b i n : 9.1 g /d l ; B U N : 57 m g / 
dl ; d i r e c t b i l i r ub in : 0.7 m g / d l ; i nd i r ec t bili­
r u b i n : 2.9 m g / d l ; c r ea t i n ine : 1.0 m g / d l ; 16 
d a y s af ter h e w a s d i s c h a r g e d in good con­
d i t ion . 

5. Case G.S. — A w h i t e w o m a n 42 y e a r s w a s 
i n t e r n e d a t t h e H o s p i t a l seven d a y s a f te r a 
b i t e on t h e r igh t th igh . S h e h a d n o t seen 
t h e a n i m a l . S h e exh ib i t ed e c c h y m o t i c necro­
t ic les ion o n h e r r ight - th igh a s wel l as 
s l ight j a u n d i c e . T h e l a b o r a t o r y d a t a re­
vea led: h e m o g l o b i n : 9.1 g /d l ; d i r ec t bi l i ru­
b in : 0.6 m g / d l ; i nd i r ec t b i l i rub in : 2.35 m g / 
dl . T h r e e d a y s af ter s h e w a s d i scha rged 
w i t h o u t s y m p t o m s . 

6. Case G.C.M. — A w h i t e m a n 39 y e a r s old 
w a s r e f e r r e d t o H o s p i t a l Vi ta l B r a s i l 7 
h o u r s af ter hav ing b e e n b i t t e n in t h e r igh t 
s h o u l d e r b y a s m a l l s p i d e r w h i c h w a s ki l led 
a f t e r w a r d s a n d neg lec ted . H e p r e s e n t e d 
s c a r l a t i n i f o r m e x a n t e m a , fever, a n d a n 
ecchymot i c e d e m a t o u s les ion w i t h c e n t r a l 
vesicle . H e w a s given 10 a m p o u l e s of ant i -
loxosceles s e r u m s u b c u t a n e o u s l y . T h e d a y 
af ter h e b i te , j a u n d i c e a n d d a r k u r i n e w e r e 
no t i ced . The l a b o r a t o r y d a t a s h o w e d : h e m o ­
globin: 13.1 g /d l ; d i r e c t b i l i rub in : 0.6 m g / 
dl ; i n d i r e c t b i l i r ub in : 2.9 m g / d l . T h r e e d a y s 
af ter t h e b i te , h e w a s wel l a n d cou ld b e dis­
c h a r g e d . 

7. Case J.D.S. — A w h i t e m u l a t t o , 19 y e a r s 
o ld w a s seen a t H o s p i t a l Vi ta l Bras i l 24 
h o u r s af ter hav ing b e e n b i t t e n in t h e r i g h t 
s h o u l d e r b y a s m a l l s p i d e r w h i c h w a s k i l led 
a n d neglec ted . S h e exh ib i t ed j a u n d i c e , exan­
t e m a , d a r k u r i n e , a n d 38,5°C fever. H e w a s 
given 110 a m p o u l e s of ant i - loxosceles s e r u m 
sub-cu taneous ly . T h e l a b o r a t o r y d a t a re­
vea led: h e m o g l o b i n : 7.5 g /d l ; d i r e c t bi l iru­
b in : 0.8 m g / d l ; i nd i r ec t b i l i rub in : 4 .0 m g / 
dl ; B U N : 106mg/dl . T h e p a t i e n t w a s hydra ­
ted , a n d seven d a y s a f t e r t h e b i t e h e Was 
d i s c h a r g e d c u r e d . 

B lood w a s col lec ted by v e n o u s p u n c t u r e in 
ACD, k e p t a t 4°C, a n d t h e e n z y m e a s s a y s w e r e 
p e r f o r m e d w i t h i n 4 to 5 d a y s . T h e r e d cells 
w e r e w a s h e d in sa l ine a t 4°C, h e m o l y s e d in deio-
n ized w a t e r a n d cen t r i fuged a t 15.000 g. T h e 
gIucose-6-phosphate d e h y d r o g e n a s e ac t iv i ty w a s 
d o n e in t h e s u p e r n a t a n t a c c o r d i n g to BEU-
T L E R 2 , in Gi l ford 2451 r e c o r d i n g s p e c t r o p h o ­
t o m e t e r a t 37°C. 

RESULTS 

T h e glucose-6 p h o s p h a t e d e h y d r o g e n a s e acti­
vities a r e s h o w n in Tab le I . 

DISCUSSION 

T h e p a t h o g e n e s i s of h e m o l y s i s in loxosce les 
e n v e n o m a t i o n h a s b e e n exaus t ive ly s t u d i e d in 
t h e l a s t y e a r s , b u t it h a s b e e n facing g r e a t pro­
b l ems , a s t h e d e t e r m i n a t i o n of i t s ch emi ca l s t ruc­
t u r e . SUAREZ et a l . 2 1 sugges t ed a g lycopro te in 
n a t u r e for t h e c o m p o n e n t of L. laeta v e n o m , 
a n d a t l eas t t w o toxic f r ac t ions w e r e s e p a r a t e d 
by ODELL et a l . 1 8 . S o m e e n z y m e s h a v e b e e n 



d e s c r i b e d in e x t r a c t s of t h e v e n o m s of s o m e 
species , b u t n o t l i nked t o t he toxic f r ac t ions . 
T h u s , t h e e n z y m e s a d e n o s i n e t r i p h o s p h a t a s e s 2 1 , 
h i a l u r o n i d a s e 4 w e r e found in L. laeta, a n d alka­
l ine p h o s p h a t a s e » , e s t e r a s e a n d h ia lu ron ida ­
se 2 4 , l ipase K, p r o t e a s e 2 4 in L. reclusa, a l t h o u g h 
G E R E N et a l . 9 d id n o t f ind p r o t e a s e ac t iv i ty 
in th i s las t specie . 

T h e p r o t e a s e s cou ld b e a r e d cell lyt ic fac­
to r , b u t t h e c o n t r a d i c t o r y d a t a o b t a i n e d d o n o t 
he lp t o k e e p u p t h i s h y p o t e s i s . T h e phospho l i -
p a s e s A, C a n d D w h i c h cou ld a c c o u n t for t h e 
h e m o l y t i c p r o c e s s w e r e n o t f o u n d in L. laeta 
a n d L. reclusa 10 ,16 ,21 . T h e h y a l u r o n i d a s e w o u l d 
h a v e a p r e d i s p o s i t i o n ro le in v e n o m pene t r a ­
t i on in t h e t i s sues , b u t n o t in h e m o l y s i s 2 4 . 
K N I E R I M et a l . 1 2 no t i ced t h a t t h e v e n o m itself 
d id n o t c a u s e h e m o l y s i s i n vitro in r e d cells 
of severa l spec ies , b u t a b d o m i n a l wal l , h e m o -
lymph , a b d o m i n a l con t en t , eggs a n d cephalo-to-
r a x e x t r a c t s d id l ead t o h e m o l y s i s . 

An h y p o t h e s i s t o b e c o n s i d e r e d w o u l d b e 
t h e ac t iva t ing effect on t h e complement ' , w h i c h 
l e ads t o hemolys i s . T h e i m p o r t a n c e of hemoly­
t ic s e r u m c o m p l e m e n t w a s f i rs t sugges t ed by 
K N I K E R & MORGAN « a n d K N I K E R et a l . 14. 
They w e r e ab le t o s h o w t h a t ve ry s m a l l 
a m o u n t s of b r o w n rec luse s p i d e r v e n o m inte­
r a c t e d w i t h c o m p l e m e n t . F u r t h e r s t u d i e s 6 de­
m o n s t r a t e d t h a t v e n o m r e a c t e d w i t h severa l of 
t h e c o m p o n e n t s of h u m a n c o m p l e m e n t a n d 
a n a c t i v a t e d t h e m . MORGAN et a l . 1 5 h a v e s h o w n 
t h a t w a s h e d h u m a n e r y t h r o c y t e w e r e a l t e r e d in 
t h e p r e s e n c e of s m a l l q u a n t i t i e s of v e n o m in 
s u c h a w a y t h a t s u b s e q u e n t a d d i t i o n of f resh 
a n d n o n h e a t i nac t iva t ed b l o o d g r o u p compa t i ­
b l e s e r u m lead to lysis . P U T R E L L et a l . 7 sub­
sequen t ly deve loped a q u a n t i t a t i v e h e m o l y t i c 
t e s t b a s e d on th i s o b s e r v a t i o n . T h e y ver i f ied 

t h a t h e m o l y s i s w a s quan t i t a t i ve ly r e l a t e d t o in­
d iv idua l s e r a r a t h e r t h a n t o d i f ferences in ery­
t h r o c y t e s a n d a lso no t i ced t h a t swine ery­
t h r o c y t e s b e h a v e a s h u m a n ones . Th i s w a s n o t 
o b s e r v e d in r abb i t , gu inea pig a n d dog e r y t h r o ­
cy tes . B I G G E M A N 4 ver i f ied t h a t r a t s (Rattus 
norvegicus) d id n o t p r e s e n t a n y v e n o m s e r u m 
inh ib i to r , a n d d e m o n s t r a t e d t h a t t h e v e n o m 
b i n d s s t rong ly t o t h e h u m a n e r y t h r o c y t e m e m ­
b r a n e . 

So, t h e r e a r e m a n y d o u b t s a n d few cer ta in­
t ies o n t h e p a t h o g e n e s i s of t h e h e m o l y s i s in Lo-
xosce l i sm. As h e m o l y s i s o c c u r s in a m i n u t e per­
cen tage of al l cases , gene t ic f a c t o r s cou ld ac­
c o u n t for t h i s t endency , a n d th i s h y p o t h e s i s is 
s t r o n l y s u p p o r t e d b y t h e fact t h a t v e n o m d o e s 
n o t lead t o h e m o l y s i s in all m a m m a l s . Among 
t h e poss ib le gene t ic f a c t o r s t h e p r e s e n c e of a 
v e n o m i n b o r n i nh ib i t o r wh ich w o u l d b e a b s e n t 
or d e c r e a s e d in s o m e ind iv idua l s cou ld b e con­
s ide red . A n o t h e r h y p o t h e s i s w o u l d b e a gene t ic 
deficiency of a p r o t e c t i v e enzyme , in s u c h a 
w a y t h a t t h e deficiency ind iv idua l w o u l d deve­
lop h e m o l y s i s w h e n in c o n t a c t w i t h t h e v e n o m . 

The ro le of g lucose-6-phosphate dehydroge­
n a s e (G-6-PD) deficiency in t h e p a t h o g e n e s i s of 
hemolys i s w a s f i r s t i nves t i ga t ed by NANCE K , 
w h o f o u n d n o r m a l levels of ac t iv i ty e n z y m e in 
one t e s t e d p a t i e n t w h o inh ib i t ed a h e m o l y t i c 
f o r m of loxosce les . On o u r se r ies , w e s t u d i e d 7 
p a t i e n t s w i t h a v i s c e r o c u t a n e o u s t ype of loxos-
cel ism, a n d w e co u l d de t ec t 2 o u t of t h e m w i t h 
G-6-PD deficiency. T h e m e c h a n i s m of h e m o l y s i s 
in G-6-PD deficiency s e e m s to b e r e l a t e d t o an 
ox ida t ive effect of a g r o u p of chemica l s , a s sul-
p h o n a s a n d s u l p h o n a m i d e s , p r i m a q u i n e a n d re­
l a t ed c o m p o u n d s , n i t r o f u r a n t o i n s , b a c t e r i a l o r 
v i ro t i c i n f e c t i o n s 3 . I n loxosce l i sm, t h e hemo­
lysis in s o m e p a t i e n t s co u l d b e r e l a t e d t o an 
o x i d a n t s u b s t a n c e p r e s e n t in t h e v e n o m . Al­
t h o u g h we h a d in five y e a r s only seven cases , 
w h a t does n o t a l low for a n ana lys i s w i t h sta­
t i s t i ca l p u r p o s e s , i t cou ld sugges t t h a t t h e 
G-6-PD deficiency w o u l d b e a n o t h e r fac tor , 
a m o n g o t h e r s , l ead ing t o h e m o l y s i s in s o m e in­
d iv idua l s . 

RESUMO 

Forma viscerocutânea de loxosce l i smo e defi­
ciência de gl icose 6-fosf ato desidrogenase 

E m u m p e r í o d o de c inco anos , t o d o s os pa­

c ien tes q u e e x i b i r a m a f o r m a v i s c e r o c u t â n e a do 



loxosce l i smo f o r a m inves t igados p a r a a defi­
c iência de glicose-6 fosfa to d e s i d r o g e n a s e eri-
t r o c i t á r i a , e e m do i s p a c i e n t e s e m u m t o t a l de 
se te , e s t a def iciência foi e n c o n t r a d a . E s t e acha­
do suge re q u e e s t a def iciência e n z i m á t i c a gené­
t ica p o d e r i a se r u m a d a s c a u s a s d a h e m ó l i s e 
q u e o c o r r e e m d e c o r r ê n c i a d a p i c a d a p o r Lo-
xosceles . 
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