
PROJECT TITLE : 

IMMUNOLOGICAL CHARACTERIZATION OF HOST 

RESPONSE TO Schistosoma mansoni IN 

OCCUPATIONALL'I EXPOSED LABORERS IN 'SUDAN AND 

THE INFLUENCE OF THERAPY IN IMMUNE PARAMETERS 

Our approach is to examine the hypothesis that 
irrigation canal cleaners, chronically infected and hyper 
exposed occupationally to S.mansoni, develop irrununologic 
response to this parasite which are qualitatively and/or 
quantitatively distinct from those of other infected counter- 
parts who are not occupationally hyper exposed. 

Im~lunological profiles ( humoral'or cellular ) which may 
be altered by effective treatment (praziquantel) should be 
related to the clinicopathological and parasitological status 
of individuals and their exposure history. 
The specific objectives are: 

(1) To define the immunological, parasitological and clinical 
status of groups of canal cleaners. 

(2) To determine the effect of chemotherapy on these 
parameters and observe the rate and level of reinfection. 

(3) To follow these individuals over a period of time to 
observe any changes in these parameters. 

The following report details the study where canal 
cleaners and control groups were selected and investigated 
parasitologically, clinically and im~unologically before and 
after treatment. 

In all the groups, we were able to get a complete 
parasitological picture (urine mid faecal ) , a detailed 
clinical picture including liver and spleen size and changes 
using ultra-sound. Blood samples were collected for sera, 
haematological and cellular studies. 

OVERALL ACHIEVEMENTS: 

This report details the effort exerted 
in achieving the objectives of the study. 

(1) The project was able to fulfill the study objectives. 
(2) Three graduate students were trained. 
(3) The scientific observations in the variety of 

experiments were undertaken in order tn explore the 



e f f e c t s  of both hyper- and low- exposure t o  S.mansoni 
i n  t h e  Gezira.  

Group Construct ion : 

In o rde r  t o  s e l e c t  t h e  groups, a survey 
of t h e  a r e a  w a s  undertaken t o  map t h e  opera t ing  cana l s .  
An a d d i t i o n a l  parameter was l a t t e r  included t o  monitor water- 
con tac t  and t ransmission of S.mansoni. This w a s  done as p a r t  
of t h e  s tudy  i n  order  t o  assess t h e  a f f e c t s  of chemotherapy 
on r e i n f e c t i o n  and t h e  degree of r e s i s t a n c e  t o  subsequent 
exposure. 

Groups of canal-cleaners  were s e l e c t e d  from El Turabi 
I r r i g a t i o n  Centre,  i n  t h e  northern p a r t  of t h e  Gezira  Area. 
The l i s t  of workers w a s  obtained from t h e  Head Of f i ce  i n  t h e  
area. A ques t ionna i re  w a s  administered t o  randomly s e l e c t e d  
workers ( a t t a c h e d ) .  The workers and c o n t r o l s  were d iv ided  
i n t o  groups as fol lows:  

Group 1: A t o t a l  of 26 indiv iduals  w e r e  s e l e c t e d  f o r  t h i s  
group. Nine of them res ided  i n  a s m a l l  compound loca ted  
near  t h e  Head Of f i ce  a t  Turabi. The remaining seventeen l ived  
i n  a s m a l l  v i l l a g e  (Ki lo  7 )  approximately 10 kms south of t h e  
Head Of f i ce .  Most of t h e  indiv iduals  from group 1 were 
o r i g i n a l l y  from western Sudan, immigrated t o  t h i s  a r e a  t o  
t a k e  t h e  job of canal-cleaning a s  a main c a r r i e r .  The 
canal-cleaners  i n  t h i s  group had varying years  of s e r v i c e ;  
however a l l  had f i v e  yea r s  o r  more of continuous s e r v i c e .  
Indiv iduals  comprising t h i s  group were taken as t h e  main 
s u b j e c t s  of occupat ional ly  hyper-exposed canal-cleaners ,  f o r  
more than  f i v e s  yea r s  i n  s e r v i c e .  

Group 2 : Seventeen workers, l i v i n g  i n  a compound ( Um J i h a  ) 
loca ted  about 30 krns no r th  of t h e  Head Of f i ce ,  made up t h e  
second group. The canal-cleaners  i n  t h i s  group were 
o r i g i n a l l y  Afro-Arabs from t h e  western p a r t  of Sudan who 
came t o  Gezira  Area a f t e r  t h e  drought and famine of t h e  
previous  year (1985) .  This group of  workers was included i n  
t h e  s tudy t o  eva lua te  t h e  e f f e c t s  of hyper-exposure t o  
schistosouie c e r c a r i a e  on people who had o r i g i n a l l y  come from , 

ou t s ide  t h e  endemic a r e a .  They a l s o  provided information on 
r e c e n t l y  acquired acu te  i n f e c t i o n .  

Group 3: A group of twelve people l i v i n g  i n  t h e  Gezira  A r e a  
were a l s o  included i n  t h i s  s tudy as  a c o n t r o l  group from t h e  
endemically in fec ted  a rea .  Most of t h e s e  were farmers 
r e s id ing  i n  a v i l l a g e  near  Um J i h a  compound o r  employees 
of t h e  Head Of f i ce  a t  El Turabi, working as a d r i v e r ,  s t o r e -  
keeper, e t c .  These w i  11 represent  t h e  normal exposure 
p a t t e r n  i n  t h e  a r e a  under s tudy.  



Group 4: Age-matched uninfec ted  c o n t r o l  i n d i v i d u a l s  from t h e  
Khartoum a r e a  were taken  t o  s e r v e  a s  c o n t r o l  from o u t s i d e  t h e  
endemic a r e a .  These i n d i v i d u a l s  w e r e  mainly from t h e  working 
s t a f f  o r  Univers i ty  s t u d e n t s  o r i g i n a l l y  from o u t s i d e  t h e  
Gezi ra  Area. 

Groups 1, 3 and 4 a r e  t h e  main groups ind ica t ed  i n  t h e  
s tudy .  However, when we conducted t h e  census we found a 
group ( 2 )  of i n d i v i d u a l s  who had moved t o  t h e  Gezira  A r e a  
wi th in  t h e  l a s t  yea r  frort~ a non-enderrtic a r e a .  Nonetheless,  
t h e s e  i n d i v i d u a l s  had con t rac t ed  S.rnansoni i n f e c t i o n .  
These w e r e  incorpora ted  i n t o  group 2. The inc lus ion  of t h i s  
new group served two purposes:  

(1) They wvrk i n  t h e  sarne I r r i g a t i o n  O f f i c e  a s  groups 1 and 3 
and e t h i c a l l y  had t o  be screened and t r e a t e d  as p a r t  of 
t h e  p r o j e c t  s e r v i c e s .  

( 2 )  This group represented  a r ecen t  a c u t e  i n f e c t i o n  under 
hyperexposed cond i t ions  and a l s o  served  as a good c o n t r o l  
f o r  comparison wi th  t h e  o t h e r  group of cana l -c leaners  who 
had long term exposure t o  S.mansoni. 

The s tudy  i n d i v i d u a l s  were assessed  p a r a s i t o l o g i c a l l y  i n  
t h e  f i e l d  f o r  S .  rt~arlsoni and S .  haematobiurn i n f e c t i o n s .  They 
w e r e  t hen  t r a n s p o r t e d  t o  Khartoum i n  groups of 10 a t  a t i m e  
every week f o r  c l i n i c a l  and iurt~unological  s t u d i e s .  The 
c l i n i c a l  examination included u l t rasound.  D r .  Homeida 
examined t h e  l i v e r ,  sp l een  by c a r e f u l  p a l p a t i o n  and then  by 
u l t rasound.  The degree  of Syrt~rner' s f i b r o s i s  and hepato- 
splenomegaly was a s ses sed  i n  each p a t i e n t .  They were then  
b led  f o r  haematology and imrt~unology s t u d i e s .  Sera  were 
c o l l e c t e d  and f rozen  f o r  a n a l y s i s  of an t ibod ies ,  lymphokines 
and monokines (immune media tors ) .  The p e r i p h e r a l  blood 
lymphocytes (PBL) were inves t iga ted  f o r  t h e i r  a b i l i t y  t o  
respond t o  mitogens and an t igens .  The PBL were a l s o  c u l t u r e d  
and s e n s i t i z e d  with mitogens and an t igens  f o r  product ion of 
mediators .  These were, IL-2, IFN-GAMMA, TNF and o t h e r  
mediators .  The supe rna ten t s  w e r e  c o l l e c t e d  and f rozen  f o r  
f u t u r e  a n a l y s i s .  

P a r a s i t o l o g i c a l  Examination: 

This phase was c a r r i e d  o u t  i n  t h e  
f i e l d .  Urine arld s t o o l  samples were subsequent ly  c o l l e c t e d  
from t h e  s e l e c t e d  p a t i e n t s  on t h r e e  consecut ive  days.  The.se 
p a t i e n t s  were l a t e r  t r a n s f e r r e d  t o  Khartoum f o r  c l i n i c a l  
examination and f o r  b leeding ,  and were r e tu rned  t o  Gezi ra  
on t h e  sart~e day.  The p a t i e n t s  were l a t e r  t r e a t e d  f o r  
t h e i r  i n f e c t i o n  us ing  a 40 rf~g/kg body-weight of p raz iquna te l  
( B i l t r i c i d e ,  Bayer ) .  Consent f o r  bleeding was only 
obtained on y r e  and 3 months pos t  t r ea tmen t  per iods .  



A t  t h r e e ,  s i x ,  and twelve weeks post- t reatment ,  s t o o l  
samples w e r e  examined on t h r e e  consecut ive days f o r  a l l  t h e  
t r e a t e d  p a t i e n t s .  A ha tch ing  t e s t  of t h e  egg-posi t ive s t o o l  
samples was done. 

Transmission and Water-Contact Study: 

This parameter w a s  added t o  t h e  s tudy f o r  a s sess ing  
exposure and/or r e s i s t a n c e  t o  r e i n f e c t i o n .  I t  has been 
suggested by D r .  But terworth of t h e  Univers i ty  of Cambridge 
( U . K .  ), based on h i s  exper ience  i n  Kenya s tudying t h e  
development of immunity t o  S.haematobium i n  school ch i ld ren ,  
t h a t  some people are p r o t e c t e d  a g a i n s t  r e i n f e c t i o n  while 
o t h e r s  a r e  n o t .  D r .  Sulaiman (co - inves t iga to r )  is f a m i l i a r  
with t h i s  t y p e  of s tudy  and was a b l e  t o  plan t h e  s n a i l  
surveys and water c o n t a c t  accordingly.  The inc lus ion  of t h i s  
p a r t  d i d  n o t  r e q u i r e  any f u r t h e r  funding. 

Resu l t s :  

The p a r a s i t o l o g i c a l  d a t a  i n d i c a t e  t h a t  t h e  a r e a  
is a predominantly S.mansoni focus with no o r  very low 
S.haernatobium i n f e c t i o n s .  Only one p a t i e n t  had a  few 
S .  haernatobium eggs. One p a t i e n t  had a  Tenia nana i n f e c t i o n  
while  another  had Entarnoeba h i s t o l v t i c a  ( a c t i v e  
t r o p h o z o i t e s  ) .  Both p a t i e n t s  w e r e  t r e a t e d  a f t e r  t h e i r  
i n i t i a l  examination. 

P a r a s i t o l o g i c a l  P i c t u r e  : - 

A l l  i nd iv idua l s  were screened by 
t h e  modified Kato method f o r  3  consecut ive days on pre-  and 
post- t reatment  sampling. The canal  cleaners i n  Group 1 had 
t h e  h i g h e s t  mean egg count ( 678 egg/gm ) ,  Group 2 mean ( 
302 egg/grn ) and. Group 3 had ( 188 egg/grn ) .  S i x  weeks a f t e r  
t r ea tmen t  a l l  of t h e  Group 1 ind iv idua l s  d i d  no t  pass  any 
eggs, and 7/27 w e r e  pas s ing  dead eggs a t  3 rnonth post-  
t rea tment .  In Group 2 7/17 ind iv idua l s  passed v i a b l e  eggs. 
T h e  Group 3 d i d  n o t  pass  any eggs a t  3 month post- t reatment .  
The t rea tment  had a d e f i n i t e  e f f e c t  on t h e  egg shedding and 
reduced t h e  count cons iderably .  

C l i n i c a l  Examination: - 

In  t o t a l ,  76 p a t i e n t s  from t h e  t h r e e  
s tudy groups were t r a n s f e r r e d  t o  Khartoum where they  were 
thoroughly examined ( g e n e r a l  phys ica l ,  ECG and u l t rasound 
be fo re  and a f t e r  a  morning meal) .  A d e t a i l e d  h i s t o r y  of t h e  
d i s e a s e  ( i.  e. U G I  b leeding ,  a s c i t e s ,  haematuria, d y s u r i a  and 
previous i n f e c t i o n s )  as w e l l  a s  previous t rea tment  f o r  
schis tosorniasis  was recorded.  The family h i s t o r y  of 
i n f e c t i o n  with schis tosorn ias i s  was a l s o  noted.  This was 
followed by complete phys ica l  check-up and pa lpa t ion  f o r  



l i v e r  and sp leen  enlargements. The l a t t e r  observat ions were 
confirmed by u l t rasound examination. 

C l i n i c a l  P i c t u r e  : - 

The t h r e e  groups ( 1, 2 & 3 ) var i ed  
s i g n i f i c a n t l y  i n  t h e i r  c l i n i c a l  man i fes t a t ions .  The chronic  
canal  c l e a n e r s  (Group 1)  had advanced chronic  l e s i o n s  of 
va r i ed  grades  of Symmer's f i b r o s i s ,  enlarged sp leens  and 
shrunken l i v e r s .  The new canal  c l e a n e r s  d i d  n o t  show any 
Symmer's f i b r o s i s ;  b u t  some had heptospolenomegaly. 12% of 
t h e  n a t u r a l l y  in fec ted  ( Group 3 ) had Symmer's f i b r o s i s  
concurrent ly  with shrunken l i v e r s .  The f i r s t  group rep resen t  
a high r i s k  group with eminent r i s k  of bleeding due t o  high 
Syrnrfier's f i b r o s i s  i n  about  100% of them. S t i l l  100% Symmer's 
is high when compared t o  normal f i e l d  i n f e c t i o n s .  During t h e  
s tudy one canal  c l e a n e r  from group I d i e d  due t o  bleeding 
probably from oesophageal v a r i c e s ,  as descr ibed  by fe l low 
ind iv idua l s .  

Irrimunolugical S tud ies  : 

This is t h e  focus of t h e  s tudy m d  
requi red  t h e  a p p l i c a t i o n  of new methodology. The graduate  
s tuden t s  and t h e  t e c h n i c i a n  w e r e  n o t  f a m i l i a r  with t h e  
techniques used a t  t h e  o u t s e t  of t h e  s tudy.  The p r i n c i p a l  
i n v e s t i g a t o r ,  Ghalib, s p e n t  t h e  f i r s t  p a r t  t r a i n i n g  two 
s tuden t s  on t h e  b a s i c s  of s t e r i l i z a t i o n ,  prepara t ion  of 
reagents ,  chemicals and b u f f e r s .  They w e r e  then t r a i n e d  on 
t i s s u e - c u l t u r e  techniques,  lymphocyte p u r i f i c a t i o n  and 
c u l t u r e s ,  b l a s togens i s ,  and phenotyping of pe r iphe ra l  
lymphocytes and rrionocytes . 
Methodology : 

This w a s  mainly concerned with t h e  humural and 
c e l l u l a r  mechanisms. Obtaining t h e  blood samples w a s  t h e  
most cr i t ical  f a c t o r  a s  most Sudanese are genera l ly  
apprehensive about g iv ing  blood. The purpose of t h e  s tudy 
w a s  thoroughly explained t o  t h e  s tudy groups and t h e i r  

, consent obtained.  Approximately 30 m l s  of blood was 
c o l l e c t e d ,  i .  e. 10 m l s  f o r  serum and 20 m l s  f o r  c e l l u l a r  
a n a l y s i s .  Compliance f o r  obta in ing  blood samples w a s  p o s s i b l e  
only every t h r e e  months due t o  t h e  r e luc tance  of t h e  
ind iv idua l s  t o  be b led .  Follow-up dur ing  t h e  i n i t i a l  weeks 
post- t reatment  w a s  n o t  p r a c t i c a l .  Three months post-  
t r ea tmen t  w a s  determined t o  he t h e  optirf~al per iod f o r  t h e  
blood samples c o l l e c t i o n .  This permi t ted  t h e  i n v e s t i g a t o r s  
t o  a s s e s s  t h e  a f f e c t s  of therapy and t h e  response t o  
subsequent chal lenge.  

The s tudy groups w e r e  l a r g e  and a l l  the p a t i e n t s  
were mobile; consequently,  none of them were h o s p i t a l i z e d  f o r  
f u r t h e r  i n v e s t i g a t i o n s .  The s e l e c t i o n  of t h e  3 months 



follow-up w a s  decided on after d i ~ c u n s i o n s  w i t . h  
D r .  Butterworth, Univers i ty  of Cambridge (U. K .  ) . H i s  advice 
w a s  based on t h e  r e s u l t s  of h i s  s tudy on school ch i ld ren  i n  
Kenya who had been in fec ted  with sckis tosomias is  and l a t e r  
were found t o  have developed immunity following chemotherapy. 
The t h r e e  months t ime frame was a n t i c i p a t e d  t o  allow major 
s h i f t s  i n  t h e  immune s t a t u s  and t o  a s s e s s  t h e  response t o  
subsequent c e r c a r i a l  chal lenge and r e i n f e c t i o n  r a t e  and/or 
na tu re .  

A l l  of t h e  s tudy groups were c l i n i c a l l y  examined f o r  any 
o t h e r  i l l n e s s  a t  t h e  t ime of sampling and medicines were 
secured f o r  them and t h e i r  immediate family members. Most of 
t h e  indiv iduals ,  however, came from communities t h a t  received 
r o u t i n e  minor medical c a r e  from l a y  'medical a s s i s t a n t s ' .  
The c o s t  of t h e  medications dispensed t o  t h e  s tudy groups w a s  
covered by t h e  p r o j e c t .  The f e e l i n g  of good w i l l  and 
confidence t h a t  we developed among our s tudy groups 
f a c i l i t a t e d  blood samples c o l l e c t i o n s  and ensured p a t i e n t s  
co-operation. 

Sero logica l  S tudies  : 

The f i r s t  phase w a s  intended t o  produce 
good s tandard  ant igens  from a l l  s t a g e s  of t h e  l i f e  cyc le  of 
S.mansoni (Gezira  s t r a i n ) .  This requi red  maintenance of an 
adequate aquarium, l abora to ry  animals (mice) and t r a i n e d  
personnel f o r  t h e  maintenance of t h e  cyc le  and t h e  
c o l l e c t i o n  of t h e  m a t e r i a l s  f o r  an t igen  prepara t ion  ( i .  e .  
ce rca r i ae ,  a d u l t  worms and in fec ted  animal organs f o r  eggs) .  
W e  were successfu l  i n  secur ing  our own p a r a s i t e  s t r a i n  
ant igens  f o r  t h e  assays.  The s e r a  c o l l e c t e d  were a l l  
def i b r i n a t e d ,  c l o t t e d ,  cent r i fuged and s t o r e d  i n  srtiall 
a l i q u o t s  a t  -40 C o r  i n  l i q u i d  n i t rogen f o r  f u r t h e r  a n a l y s i s .  

The s t u d i e s  included : 

Antibody p r o f i l e s  i n  IgG, IgA, IgM 
and IgG subclasses  1 - 4 i n  t h e  schis tosomias is  p a t i e n t s  t o  
c e r c a r i a l ,  a d u l t  worrfi an t igens  using ant igens  prepared from 
in fec ted  mice. Using t h e  reference  s e r a  and ant igens  
received from D r .  Cat ty ,  WHO-reference Lab. , Birmingham, UK, 
and c e r c a r i a  c o l l e c t e d  from in fec ted  s n a i l s .  We were a b l e  t o  
s e l e c t  a pool of p o s i t i v e  and negat ive  s e r a  and t h u s  
s tandardized our t e s t  an t igen ,  conjugate  e t c . .  . However, we 
were a b l e  t o  demonstrate a s t rong  degree of s t r a i n  
s p e c i f i c i t y  of canal -c leaners  t o  t h e  Gezira s t r a i n  of 
S. mansoni c e r c a r i a l  and whole worm ant igens ,  i n  comparison 
with t h e  ant igen  prepared from t h e  Puerto Rican s t r a i n  of t h e  
p a r a s i t e .  Our s tandard  ant igens  ( c e r c a r i a l  and whole worm) 
were used t o  screen  t h e  s e r a  f o r  antibody i n  t h e  IgG, IgA and 
IgM. The p o s i t i v e  s e r a  were then t i t r a t e d  f o r  t o t a l  amounts 
of IgG, IgA, IgM and IgG 1-4 sub-classes  ant ibodies  t o  t h e  
c e r c a r i a l  and WWH an t igen .  Not a l l  t h e  d a t a  generated has 



been analysed t o  d a t e ;  b u t  t h e  a t t ached  t a b l e s  comparing t h e  
response of a l l  t h e  s t u d y  groups a r e  shown. The canal-  
c l eane r s  (Group 1) had a high IgG t i t r e  t o  t h e  c e r c a r i a l  and 
worm m t i g e n s  pre- t rea tment  and d i d  n n t  change fol lowing 
chemotherapy. When some of t h e  cana l -c leaners '  s e r a  w e r e  
analysed f o r  sub-class  s p e c i f i c i t y  i t  was not iced  t h a t  t h e  
chronica l  l y  hyperexposed cana l -c leaners  mount a s i g n i f i c a n t  
lgG4 response i n  comparison t o  t h e  o t h e r  s tudy  groups. The 
o t h e r  s tudy  groups of t h e  new canal -c leaners  (group 2 )  and 
normally exposed c o n t a c t  c o n t r o l  i n d i v i d u a l s  (group 3 )  had 
lower t i t res i n i t i a l l y  which increased s u b s t a n t i a l l y  
following t r ea tmen t .  The comparative s tudy  of t h e  c l a s s e s  
and subc la s ses  responses  may revea l  some of t h e  mechanisms of 
immunity and p r o t e c t i o n  a g a i n s t  c e r c a r i a l  chal lenge.  

Resul t s  : 

The CL response w e r e  much h ighe r  a g a i n s t  CH-antigens 
when compared t o  whole worm an t igens .  

The IgA and IgM responses  were s u b s t a n t i a l l y  h ighe r  
i n  response t o  CH an t igens  when compared t o  WWH. The cana l  
c l eane r s  group 2 had ve ry  high IgM response t o  CH an t igen  
which remained high fol lowing t r ea tmen t  i n  comparison t o  
normal c o n t r o l s ,  Group 1 and 3. 

The t o t a l  irmunoglobulin l e v e l s :  

The t o t a l  iu~rnunoglobulin l e v e l  i n  t h e  IgG c l a s s  
decreased fol lowing t reatruent  i n  group 1, while it increased  
s i g n i f i c a n t l y  i n  group 2 and 3 .  The IgM showed s l i g h t  down 
regu la t ion  fol lowing t r ea tmen t  i n  a l l  groups while t h e  IgA 
l eve l  remained t h e  same f o l  lowing t r ea tmen t .  

C e l l u l a r  S tud ies :  

(1) complete haematology. 
(2) abso lu te  count of eos inoph i l s .  
(3) t o t a l  count of l m p h u c y t e s  i s o l a t e d  per ml. 
(4 ;  phenotyping of p e r i p h e r a l  blood c e l l s .  
( 5 )  b l a togenes i s  : i n - v i t r o  s t i n ~ u l a t i o n  of lymphocytes with  

mitogens and schistosome an t igens .  
( 6 )  product ion and a s say  of immune mediators  IL-2 and IFN- 

gamma, e t c .  

Component no. 6 w a s  added a s  it comprised an i n t e g r a l  
p a r t  of t h e  c e l l u l a r  s t u d i e s .  However, w e  f e l t  t h a t  t h e  
methodology and t i m e  used i n  component no. 5 would al low 
enough cells  f o r  s tudying  t h e i r  a b i l i t y  t o  produce immune 
mediators.  The product ion and t i t r a t i o n  of t h e s e  mediators 
w i l l  h e l p  t o  e l u c i d a t e  t h e  immune r e g u l a t i o n  a b i l i t i e s  of 
t h e s e  s tudy  i n d i v i d u a l s .  



W e  have  now p r e p a r e d  and saved  s u p e r n a t e n t s  from mono- 
n u c l e a r  ce l l  c u l t u r e s  f ror r~  a l l  of  o u r  s t u d y  g roups .  
S u p e r n a t e n t s  w e r e  o b t a i n e d  from s h o r t -  and long-term 
c u l t u r e s .  Some w e r e  s e n s i t i z e d  w i t h  mi togens  (Con A and 
PMA), o t h e r s  w i t h  s c h i s t o s o m a l  a n t i g e n s .  Assessment of t h e  
a b i l i t y  t o  produce  i n t e r l e u k i n s  and garr~n~a i n t e r f e r o n  w i l l  
h e l p  t o  e l u c i d a t e  t h e  o v e r a l l  a b i l i t y  o f  t h e s e  i n d i v i d u a l s  t o  
r e g u l a t e  t h e i r  irr~mune s y s t e m ;  t o g e t h e r  w i t h  t h e  p r i n c i p a l  
p h e n o t y p i c  p i c t u r e  o f  t h e  PBL and t h e i r  i n - v i t r o  r e s p o n s e  o f  
c u l t u r e  t o  s t i m u l a n t s .  T h i s ,  i n  t u r n ,  w i l l  e l u c i d a t e  t h e i r  
immune r e s p o n s e  a b i l i t y .  

The d a t a  g e n e r a t e d  t o  d a t e  on t h e  p e r i p h e r a l  b lood 
p i c t u r e ,  e o s i n o p h i  11 i a ,  pheno typ ing  and b l a s t i o g e n e s i s  is  
immense and w i l l  need  computa t ion .  The r e s u l t s  have  been 
t a b u l a t e d  and forwarded t o  o u r  c o n s u l t a n t  and c o l l a b o r a t o r ,  
f o r  a n a l y s i s .  

The s c k i s t o s o m i a s i s  p a t i e n t s  s t u d i e d  were, t o  some 
d e g r e e ,  l eukopen ic  and lymphopenic bef  o r e  t r e a t m e n t .  
Fo l lowing  t r e a t m e n t ,  t h e y  showed improverrlent. Most of  them 
had e o s i n o p h i l l i a .  Our r e s u l t s  i n d i c a t e  t h a t  hyper-exposed 
i n d i v i d u a l s  evidenced a low r e s p o n s e  t o  mi togens  compared t o  
normal c o n t r o l s .  Unexpectedly ,  a l l  of  t h e  p a t i e n t s  d i d  n o t  
respond t o  s c h i s t o s o m e  a n t i g e n s  (CH,  SEA, SWAP) b e f o r e  and 
a f t e r  t rea t r r lent .  The a n t i g e n s  used i n  t h e  f i r s t  phase  of t h e  
s t u d y  w e r e  o b t a i n e d  from S. mansoni a n t i g e n s  ( P u e r t o  Rican 
s t r a i n )  o b t a i n e d  from %he W. H.  0. r e f e r e n c e  l a b o r a t o r y .  The 
absence  of  r e s p o n s e  may b e  d u e  t o  t h e  l a c k  o f  a n t i g e n i c  
s p e c i f i c i t y .  The p a t i e n t s  may b e  a n e r g i c  t o  t h e s e  a n t i g e n s  
under  h i g h  exposure  p a t t e r n s .  The n e x t  phase  of t h e  c e l l u l a r  
s t u d y  w i  11 b e  concerned w i t h  i n v e s t i g a t i n g  t h i s  o b s e r v a t i o n .  
However, u s i n g  Sudanese  s t r a i n  a n t i g e n s  w e  were u n a b l e  t o  
induce  any a n t i g e n  s p e c i f i c  r e s p o n s e .  

Summary : 
Long term o c c u p a t i o n a l  hyperexposure  l e a d  t o  h i g h  

levels of infection and advanced irreversible pathological 
changes .  The Syrarner's f i t r - o s i s  raay l e a d  t,o oesophageal  
v a r i c e s  w i t h  an e x t r e m e l y  h i g h  r i s k  o f  b l e e d i n g  t e n d e n c i e s .  
These c a n a l  c l e a n e r s  are t o  sorrle d e g r e e  adap ted  t o  t h e  
i n f e c t i o n .  However, t h e i r  work o u t p u t  may be  p a r t i a l l y  
r educed .  They remain as a cont-inuous s o u r c e  of t r a n s m i s s i o n .  
Trea tment  w i t h  p r a z i q u a n t e l  was v e r y  s u c c e s s f u l  i n  c l e a r i n g  
t h e  i n f e c t i o n  and l e a d  t o  a c e r t a i n  d e g r e e  o f  p r o t e c t i o n  
especially i n  c h r o n i c a l l y  i n f e c t e d  c a n a l  c l e a n e r s .  However, 
t h e  advanced p a t h o l o g y  was n o t  r e v e r s e d  by chemotherapy. The 
immune r e s p o n s e  o f  a 1  1 s t u d y  g r o u p s ,  g e n e r a l l y  improved 
f o l l o w i n g  chemotherapy.  The irr~rr~une r e s p o n s e  was r e g u l a t e d  i n  
f a v o u r  o f  t h e  i n d i v i d u a l .  The c o n s i d e r a t i o n  of  s u c c e s s i v e  
c:hernotherapy may b e  benef  i c ia l  and may we1 1 r e g u l a t e  t h e  
immune system i n  f a v o u r  o f  t h e  i n f e c t e d  i n d i v i d u a l .  The 
s t u d y  s h o u l d  b e  ex tended  t o  i n v o l v e  b i g g e r  groups  and long  



term follow up specially fur parasitological, clinical and 
humoral parameters 


