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S U M M A R Y 

T h e p r e s e n t s t u d y e v a l u a t e s the h u m o r a l a n d c e l l u l a r i m m u n e r e s p o n s e s i n 

35 v o l u n t e e r s s u b m i t e d to sho r t a n t i r a b i e s v a c c i n a t i o n s c h e d u l e s w i t h the F u e n -

z a l i d a & P a l á c i o s v a c c i n e b a s e d on the a d m i n i s t r a t i o n of doses on n o n c o n s e c u t i v e 

d a y s . 

T h e v o l u n t e e r s were d i v i d e d in to two g r o u p s . T h e f i rs t g r o u p rece i ved a to ta l 

n u m b e r of f ive d o s e s g i v e n o n d a y s 0, 4, 7, 20 a n d 35. T h e o ther g r o u p r e c e i v e d 

four d o s e s , the f i rs t one b e i n g a d o u b l e dose g i v e n on d a y 0 a n d t h a n three o ther 

s i n g l e doses on d a y s 7, 20 a n d 35. 

T h e e v a l u a t i o n of h u m o r a l i m m u n e r e s p o n s e w a s ca r r i ed ou t b y s e r u m neu t ra l i ­

z a t i o n ( S N ) a n d i n d i r e c t i m m u n o f l u o r e s c e n s e ( I I F ) tes ts , w h i l e the ce l l u l a r i m m u n e 

r e s p o n s e w a s e v a l u a t e d b y l y m p h o b l a s t i c t r a n s f o r m a t i o n a s s a y ( L T A ) a n d s k i n test 

( S T ) . 

A c c o r d i n g to our r esu l t s these r e d u c e d s c h e d u l e s e l i c i t ed ea r l y a n d ef fect ive 

h u m o r a l a n d ce l l u l a r i m m u n e r e s p o n s e s to r a b i e s a n t i g e n s u g g e s t i n g t ha t new redu ­

c e d s c h e d u l e s s h o u l d be e x t e n s i v e l y s t u d i e d i n order to g i v e the p rope r b a s e s to 

the p r o p o s i t i o n of c h a n g e s in the c u r r e n t l o n g t e rm s c h e d u l e . 

K E Y W O R D S : A n t i r a b i e s v a c c i n a t i o n ; R e d u c e d s c h e d u l e ; C e l l u l a r i m m u n i t y . 

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

T h e h u m a n a n t i r a b i e s v a c c i n a t i o n s c h e d u l e 

u s i n g n e r v o u s t i s sue v a c c i n e t i p i c a l l y c o n s i s t of 

a re la t i ve h i g h n u m b e r of s e q u e n t i a l d a i l y doses . 

I n B r a z i l as we l l a s i n the m o s t L a t i n - A m e 

r i c a n c o u n t r i e s the F u e n z a l i d a & P a l á c i o s v a c c i 

n e 3 p r e p a r e d w i t h n e r v o u s t i s s u e f rom n e w b o r n 

m i c e h a s been the m o s t u s e d over the l a s t 25 

yea rs for h u m a n v a c c i n a t i o n . 

I n ou r c o u n t r y , the o r i g i n a l b a s i c se r ies of 

14 doses w a s r e d u c e d to 10 a n d t h a n to 7 doses . 

T h e l a t t e r i s n o w e m p l o y e d w i t h 3 a d d i t i o n a l 

boos te r doses . 

P r e s e n c e a n d t i ter of n e u t r a l i z i n g a n t i b o d i e s 

h a v e been the m a i n e l e m e n t s u s e d to j us t i f y the­

se p r o g r e s s i v e r e d u c t i o n s . T h e shor te r s c h e d u l e s 

p r o v e d to be ef f ic ient a n d h i g h l y p ro tec t i ve after 
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h u m a n e x p o s i t i o n to the v i r us , r e d u c i n g cos t s 

a n d d i scon fo r t to the p a t i e n t s a n d m a i n l y the 

r i s k s of pos t v a c c i n a t i o n a c c i d e n t s 1 

A r e d u c t i o n i n the to ta l n u m b e r of d o s e s a s 

we l l as a m o r e r a t i o n a l a d m i n i s t r a t i o n , i.e., in 

n o n c o n s e c u t i v e d a y s w o u l d p r o b a b l y resu l t i n 

a s c h e d u l e a s e f fec t i ve a s the a c t u a l one . A l l 

o t h e r i m m u n i z a t i o n p r o c e d u r e s a re b a s e d on 

s c h e d u l e s c o m p o s e d of few doses on n o n c o n s e 

c u t i v e d a y s , i n c l u d i n g those s u g g e s t e d for a n t i 

r ab ies v a c c i n e of c e l l u l a r c u l t u r e o r i g i n 6 . 

R e c e n t l y p ro tec t i on a g a i n s t r a b i e s h a s been 

s h o w n to be m u c h m o r e re l a ted w i t h c e l l u l a r 

t h a n h u m o r a l i m m u n e r e s p o n s e s , a t l eas t i n e x ­

p e r i m e n t a l c o n d i t i o n s 7 8 1 0 . 

T h e a b o v e c o n s i d e r a t i o n s j us t i f y , i n ou r op i ­

n i o n , the s t u d y of new r e d u c e d s c h e d u l e s w i t h 

n o n d a i l y a d m i n i s t r a t i o n of F u e n z a l i d a Si P a l a 

c i os v a c c i n e t ha t p r o b a b l y w i l l r e m a i n i n u s e 

in B r a z i l for m a n y y e a r s . T h e e v a l u a t i o n of these 

s c h e d u l e s , however , m u s t i n c l u d e the de tec t i on 

of ce l l m e d i a t e d i m m u n e response (CMT) in a d d i ­

t ion to the t i t ra t ion of an t i bod ies . 

T h e ob jec t i ve of t h i s p a p e r i s to p resen t the 

f i rs t resu l t s o b t a i n e d w i t h two new v a c c i n a t i o n 

s c h e d u l e s in g r o u p s of n o n - e x p o s e d vo lun tee rs . 

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

1 — V o l u n t e e r s : 35 v o l u n t e e r s w i t h ages r an 

g i n g f rom 21 to 50 y e a r s , w i t h o u t p r e v i o u s con­

t a c t w i t h r a b i e s a n t i g e n were d i v i d e d i n t o 2 

g r o u p s A a n d B w i t h 20 a n d 15 i n d i v i d u a l s res­

pec t i ve l y . 

2 — V a c c i n a t i o n s c h e d u l e s : g r o u p A w a s s u b ­

m i t t ed to a to ta l n u m b e r of f ive d o s e s of F u e n 

z a l i d a & P a l á c i o s v a c c i n e a d m i n i s t e r e d b y i n t ra ­

m u s c u l a r rou te on d a y s 0, 4, 7, 20 a n d 35. G r o u p 

B w :as s u b m i t e d to a four doses s c h e d u l e , b u t 

w i t h a i n i t i a l d o u b l e dose (2 m l ) on d a y 0 a n d 

s i ng le doses o n d a y s 7, 20 a n d 35. 

3 — I m m u n e r e s p o n s e e v a l u a t i o n : the h u m o ­

ra l i m m u n e r e s p o n s e w a s e v a l u a t e d b y s e r u m 

n e u t r a l i z a t i o n ( S N ) a n d i nd i r ec t i m m u n o f l u o r e s 

cence ( I I F ) tes ts , wh i le C M I w a s e v a l u a t e d b y 

s k i n tes ts ( S T ) a n d l y m p h o b l a s t i c t r a n s f o r m a 

t ion a s s a y ( L T A ) . 

4 — A n t i r a b i e s v a c c i n e (for v a c c i n a t i o n a n d 

sk in * tes t s ) : F u e n z a l i d a & P a l á c i o s v a c c i n e 3 w a s 

p r e p a r e d a t I n s t i t u t o B u t a n t a n , S ã o P a u l o . B r i e 

f ly, th i s v a c c i n e c o n s i s t s of n e w b o r n m i c e b r a i n 

( m y e l i n free) p r e v i o u s l y i n o c u l a t e d b y i n t r a ce­

reb ra l rou te w i t h f i x e d r a b i e s v i r u s , s t r a i n P V 1 . 

I t i s i n a c t i v a t e d b y U .V , r a d i a t i o n a n d p resen t s 

a f i na l c o n c e n t r a t i o n of 2 % n e r v o u s t i s sue , 0.5% 

p h e n o l a n d 1:10000 t h i m e r o s a l . A con t ro l a n t i g e n 

for s k i n tes ts w a s p r e p a r e d f rom n o r m a l n e w b o r n 

m i c e b r a i n , a c c o r d i n g to the t e c h n i q u e u s e d to 

p repa re a n t i r a b i e s v a c c i n e . 

5 — A n t i g e n for L T A : r a b i e s a n t i g e n ( R A g ) 

w a s p r e p a r e d e s s e n t i a l y a s the v a c c i n e e x c e p t 

t h a t i t c o n t a i n e d 10% n e r v o u s t i ssue a n d no p re 

s e r v a t i v e s . C o n t r o l r a b i e s a n t i g e n ( C A g ) w a s the 

s a m e a s R A g b u t p r e p a r e d f rom n o n i n o c u l a t e d 

n e w b o r n m i c e . 

6 — S e r u m n e u t r a l i z a t i o n test : T h i s tes t w a s 

pe r fo rmed essen t i a l l y as d e s c r i b e d b y A T A N A 

S I U 2 , w i t h s e r a d i l u t ed u p to 1:625. A l l tes ts were 

pe r fo rmed a g a i n s t 25 40 L D 5 0 a n d t i ter v a l u e s 

^ 5 were cons ide red n e g a t i v e , 

7 — I n d i r e c t i m m u n o f l u o r e s c e n s e T h e I F I 

w a s ca r r i ed ou t as d e s c r i b e d b y G O L D W A S S E R 

Si K I S S L I N G 4 , u s i n g s l i de i m p r i n t s of m i c e ner­

v o u s t i s sue c o n t a i n i n g s t ree t rab ies v i r u s w i t h 

on ly one p a s s a g e i n l abo ra to ry . 

8 -— L y m p h o b l a s t i c t r a n s f o r m a t i o n a s s a y : I t 

w a s pe r fo rmed as d e s c r i b e d b y H A L L Si G O R 

D O N 5 a n d a d a p t e d for the r a b i e s s y s t e m b y V E I 

G A et a l 9 . E a c h l y m p h o c y t e s a m p l e was c u l t u r e d 

i n the a b s e n c e of a n t i g e n s or i n the p r e s e n c e 

of R A g . C A g or p h y t o h a e m a g g l u t i n i n ( P H A ) . A l l 

tes ts were c a r r i e d o u t i n t r i p l i ca te a n d the resu l t 

p resen ted as l y m p h o b l a s t i c t r a n s f o r m a t i o n in 

d e x ( L T D w a s o b t a i n e d as fo l lows 

L T I = Average C P M obtained with R A g , C A g or P H A 

Average C P M obtained without antigen 

L T I 2 0 were considered positive for either R A g 

or C A g 

L T I ^ 2 0 were considered normal values for P H A 

9 — S k i n test : T h e s k i n tes t w a s pe r fo rmed 

i n o c u l a t i n g L d . 0.1 m l of a n t i r a b i e s v a c c i n e a n d 



the con t ro l a n t i g e n i n r i g h t a n d left f o rea rm res­
p e c t i v e l y . R e a d i n g s were d o n e 48 to 72 h o u r s 
later . T h e tes t w a s c o n s i d e r e d p o s i t i v e i f i n d u r a ­
t ion w a s S i 5 m m . 

R E S U L T S 

T h e S T a n d L T A u s i n g the p rope r c o n t r o l 
a n t i g e n s p resen ted a l w a y s n e g a t i v e resu l t s . A l l 
L T I o b t a i n e d i n the p r e s e n c e of P H A c o u l d be 
i n c l u d e d w i t h i n the l i m i t s of n o r m a l i t y . 

T a b l e 1 s h o w s the resu l t s of c e l l u l a r a n d h u ­
m o r a l i m m u n e r e s p o n s e s of g r o u p A , c o m p o s e d 
of 20 vo lun tee rs s u b m i t t e d to the f i ve -dose s c h e ­
du le . 

I t s h o u l d be n o t e d t ha t i n th i s g r o u p C M I 
de tec ted b y S T w a s p r e s e n t i n 19 o u t of 20 v o l u n ­

teers a s ea r l y as d a y 7. C M I , de tec ted b y L T A 
w a s a l so p resen t s i n c e d a y 7 i n a l l of the tes ted 
v o l u n t e e r s a n d L T I v a l u e s k e p t r a i s i n g u p to 
d a y 35 w h e n the l a s t tes t w a s pe r fo rmed . 

A n t i b o d i e s c o u l d be de tec ted i n 5 ou t of the 
20 v o l u n t e e r s o n d a y 7 a n d f rom d a y 20 u p to 
d a y 75, a n t i b o d i e s were de tec ted b y S N a n d I F I 
i n a l l of the tes ted vo lun tee rs . I n g e n e r a l , m a x i ­
m a l a n t i b o d y t i te rs were o b t a i n e d on d a y 45. 
T h e on ly vo lun teer w h i c h w a s S T nega t i ve on d a y 
7 w a s no t tes ted i n L T A , b u t d e v e l o p e d C M Í l a ­
ter, as m e s u r e d b y S T on d a y 75 s i n c e he is the 
one of the 14 tes ted a t t ha t t ime . T h e s a m e v o l u n ­
teer d e v e l o p e d a g o o d h u m o r a l r e s p o n s e , w i t h 
a t i te r of 51 o n d a y 20 r e a c h i n g a t i te r > 625 
on d a y 45 ( d a t a n o t s h o w n ) . 

T A B L E 1 

C e l l u l a r a n d h u m o r a l i m m u n e r e s p o n s e s fo l l ow-up of the f i ve -doses s c h e d u l e g r o u p . 

D a y s 

I m m u n e R e s p o n s e A s s a y 

0 7 20 35 45 75 

j n? p o s i t . 0 5 4 3 N D N D 
L T I —I n? t e s t e d 5 5 4 3 

1 r a n g e 0,5 1,7 2,3 13 4,2 23 4,6 36 
C e l l u l a r 

S T 
1 n? p o s i t . 0 19 N D N D N D 14 

S T 
\ n? t es ted 20 20 14 

1 n? p o s i t . 0 5 20 19 14 18 
S N -4 n? t e s t e d 20 18 20 19 14 18 

1 t i te r r a n g e > 5 5 19 51 > 625 71 > 625 255 > 625 47 > 625 

H u m o r a l 

I I F 
I n? p o s i t . 

1 n.' t e s t e d 

0 

20 

5 

20 

20 

20 

20 

20 

14 

14 

20 

20 

T a b l e 2 s h o w s the resu l t s of ce l l u l a r a n d h u ­
m o r a l i m m u n e r e s p o n s e s of g r o u p B c o m p o s e d 
of 15 v o l u n t e e r s s u b m i t t e d to t he f o u r - d o s e s 
schedu le . 

C M I de tec ted b y S T w a s p r e s e n t e d i n 8 ou t 
of the 13 t es ted v o l u n t e e r s a s e a r l y as d a y 7. 
A n t i b o d i e s c o u l d be d e t e c t e d b y b o t h t e c h n i ­
ques f rom 20th d a y on , a n d a lso s h o w e d m a x i m a l 
t i ters on d a y 45. 

D I S C U S S I O N 

T h e F u e n z a l i d a & P a l á c i o s v a c c i n e w a s e m ­
p l o y e d w i t h g o o d resu l t s i n h u m a n e x p e r i m e n t a l 

a n t i r a b i e s v a c c i n a t i o n u s i n g two di f ferent r edu ­
c e d s c h e d u l e s w i t h a d m i n i s t r a t i o n of doses i n 
n o n c o n s e c u t i v e d a y s . 

B o t h s c h e d u l e s e l i c i t e d e a r l y c e l l u l a r a n d 
h u m o r a l i m m u n e r e s p o n s e s t ha t were a lso s a t i s -
fa to ry i n t e r m s of i n t e n s i t y a n d p e r s i s t a n c e . 

I n the l a s t few y e a r s e x p e r i m e n t a l e v i d e n c e s 
o b t a i n e d s u g g e s t e d t h a t C M I p l a y s a n e s s e n t i a l 
role i n p ro tec t i on a g a i n s t r a b i e s 7 , 8 - 1 0 wh i l e an t i ­
b o d i e s m a y no t p a r t i c i p a t e as m u c h as i t w a s 
c o n s i d e r e d i n the p a s t . 



T A B L E 2 

C e l l u l a r a n d h u m o r a l i m m u n e r e s p o n s e s fo l low u p of the f ou r -doses s c h e d u l e g r o u p . 

D a y s 

I m m u n e R e s p o n s e A s s a y — 

0 7 20 35 45 75 

C e l l u l a r S T 
i n? p o s i t . 

1 n? t e s t e d 

0 

15 

8 

13 

N D N D N D 10 

10 

j n? p o s i t . 0 0 10 10 10 10 

S N - \ n? t e s t e d 15 15 10 10 10 10 

1 t i te r r a n g e < 5 < 5 33 - 279 51 - > 625 63 > 625 56 > 625 
H u m o r a l 

I I F J n° p o s i t . 0 0 15 15 15 15 
I I F 

1 n? t e s t e d 15 15 15 15 15 15 

W I K T O R 1 0 d e m o n s t r a t e d t h a t r e s i s t a n c e to 
c h a l l e n g e w i t h s t ree t r ab i es v i r u s d e p e n d e d o n 
use of a n t i g e n s t h a t s t i m u l a t e d C M I a n d an t i ­
b o d y p r o d u c t i o n i n m i c e . A n t i g e n i c s t i m u l a t i o n 
t ha t were g o o d i n d u c e r s of a n t i b o d y a n d e v e n 
in ter feron p r o d u c t i o n b u t n o t e l i c i t ed g o o d C M I 
were n o t p ro tec t i ve . I n a d d i t i o n he s h o w e d t h a t 
i m m u n i z a t i o n w i t h a s i n g l e v a c c i n e dose e l i c i ted 
a sho r t t e r m C M I w h i c h d e c l i n e d to u n d e t e c t a b l e 
l eve ls i n a few d a y s . 

O n the o ther h a n d , i m m u n i z a t i o n w i t h seve ­
r a l v a c c i n e d o s e s a d m i n i s t e r e d o n n o n c o n s e ­
c u t i v e d a y s elicite,d p e r s i s t a n t C M I for a t l e a s t 
four w e e k s , w h e n the e x p e r i m e n t w a s c o n c l u d e d . 

T h e s e fac to rs le t u s to i n c l u d the e v a l u a t i o n 
of C M I i n the s t u d y of new r e d u c e d s c h e d u l e s 
for h u m a n a n t i r a b i e s v a c c i n a t i o n . 

T h e bes t resu l t w a s o b t a i n e d w i t h the f ive-
doses s c h e d u l e a d m i n i s t e r e d to g r o u p A . I n th i s 
g r o u p , ce l l u l a r a n d h u m o r a l i m m u n e r e s p o n s e s 
c o u l d be de tec ted r e s p e c t i v e l y i n 19 a n d 5 ou t 
of the 20 vo lun tee rs a s ea r l y as d a y 7. T h e leve ls 
of C M I m e a s u r e d b y L T A i n s o m e v o l u n t e e r s 
inc reased u p to d a y 35 after the b e g i n n i n g of the 
i m m u n i z a t i o n , the l a s t t ime L T I w a s d e t e r m i 
n e d . T h e p e r s i s t a n c e of d e t e c t a b l e C M I w a s s a ­
t i s fac to ry as d e m o n s t r a t e d b y p o s i t i v e r esu l t s 
i n S T pe r fo rmed i n 14 vo l un tee rs a t the e n d of 
the fo l low-up o n d a y 75. 

N e u t r a l i z i n g a n t i b o d i e s were de tec tab le i n 
a l l vo l un tee rs o n d a y 20 a n d S N tes t d e m o n s ­
t r a t e d i n c r e a s i n g l y h i g h e r t i t e r u p to d a y 45 

w h e n m a x i m a l v a l u e s we re u s u a l l y o b t a i n e d . 
H u m o r a l i m m u n e r e s p o n s e w a s s t i l l p r e s e n t i n 
a l l vo l un tee rs tes ted b y e i ther t e c h n i q u e ( S N or 
I I F ) , a t the e n d of the fo l low-up. 

T h i s r e d u c e d f i ve -doses s c h e d u l e rep resen ts 
a r e d u c t i o n of 50% i n the n u m b e r of doses w h e n 
c o m p a r e d to the cu r ren t s c h e d u l e w h i c h c o n s i s t s 
of 7 doses p l u s th ree boos te rs , r e d u c i n g p a t i e n t 
d i scon fo r t a n d r i s k s of p o s t v a c c i n a l a c c i d e n t s . 
A l t h o u g h t h e s e r e s u l t s a re b a s e d o n a s m a l l 
g r o u p of vo l un tee rs , the a n t i g e n i c s t i m u l a t i o n 
s e e m s to be v e r y ef fect ive a n d pe rs i s ten t . 

T h e o ther s c h e d u l e b a s e d on four -doses v a c ­
c i n e p r o v e d to be l e s s e f f i c ien t i n s t i m u l a t i n g 
a n ea r l y r esponse b u t w a s as ef fect ive as the f ive-
dose one after the 20 th d a y . 

We do t h i n k i t i s v e r y i m p o r t a n t to e v a l u a t e 
C M I i n a n t i r a b i e s v a c c i n a t i o n . T h e S T p r e v i o u s ­
l y p r o p o s e d to m o n i t o r i z e C M I c o n s t i t u t e s a s i m ­
p le , fas t , re l i ab le , s e n s i b l e a n d l o w c o s t t echn i ­
que . I n our o p i n i o n the S T c o n s t i t u t e a n ex t re -
m a l l y v a l u a b l e a s s a y i n the de tec t i on of C M I . 

O n e m u s t h a v e i n m i n d t h a t c h a n g e s i n h u ­
m a n v a c c i n a t i o n s c h e d u l e i n d i s e a s e s s u c h a s 
rab ies need to be tes ted u n d e r e x p e r i m e n t a l c o n ­
d i t i o n s i n a m u c h l onge r n u m b e r of p e r s o n s , befo­
re they c a n be a d o p t e d . O u r p r e l i m i n a r y resu l t s , 
howeve r , h a v e d e m o n s t r a t e d t h a t c h a n g e s i n the 
cu r ren t v a c c i n e s c h e d u l e p r o p o s e d a l m o s t e m p i ­
r i c a l l y i n the p a s t m u s t be r e v i s e d i n the l i g h t s 
of new k n o w l e d g e of i m m u n o l o g i c a l a s p e c t s i n ­
v o l v e d i n p ro tec t i on a g a i n s t t h i s d i s e a s e . 



R E S U M O 

E s q u e m a r e d u z i d o de v a c i n a ç ã o a n t i - r á b i c a h u ­

m a n a . 

O ob je t i vo do p resen te t r a b a l h o foi e s t u d a r 

u m n o v o e s q u e m a de v a c i n a ç ã o a n t i - r á b i c a h u ­

m a n a , c o m u m m e n o r n ú m e r o de d o s e s , a d m i n i s ­

t r a d a s e m d i a s n ã o c o n s e c u t i v o s (5 d o s e s n o s 

d i a s 0, 4, 7, 20 e 35). 

A a v a l i a ç ã o d a r e s p o s t a i m u n e h u m o r a l foi 

fe i ta p e l a p r o v a de s o r o n e u t r a l i z a ç ã o e p e l a rea ­

ç ã o de i m u n o f l u o r e s c ê n c i a i n d i r e t a , e n q u a n t o 

q u e a r e s p o s t a i m u n e c e l u l a r foi a v a l i a d a p e l a 

t r a n s f o r m a ç ã o l i n f o b l á s t i c a e m c u l t u r a de s a n ­

gue to ta l e pe lo teste c u t â n e o de l e i t u r a t a r d i a . 

F o r a m e s t u d a d o s u m to ta l de 35 v o l u n t á r i o s , 

s u b m e t i d o s ao e s q u e m a r e d u z i d o de v a c i n a ç ã o , 

e os r e s u l t a d o s e n c o n t r a d o s p e r m i t e m a f i r m a r 

que , e m b o r a o n ú m e r o de c a s o s s e j a r e l a t i v a ­

m e n t e p e q u e n o , es te n o v o e s q u e m a de v a c i n a 

ção mos t rou -se c a p a z de i n d u z i r a p r o d u ç ã o de 

i m u n o g l o b u l i n a s a n t i - r á b i c a s , b e m c o m o de e l i -

c i t a r a r e s p o s t a i m u n e c e l u l a r ao a n t í g e n o rá -

b i co . 

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

T h e a u t h o r s w i s h to t h a n k a l l v o l u n t e e r s 

w h o took p a r t i n t h i s w o r k . T h i s w o r k w a s s u p ­

po r ted b y C N P q , C A P E S a n d F I N E P . 
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