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ABSTRACT 

P e r i p h e r a l blood mononuclear c e l l s from 57 Niger ian p a t i e n t s with 

( Necato r americanus and Ancylo stoma duodenale) hookworm i n f e c t i o n were 

examined for lymphocyte subpopula t ions , leucocyte response to P . P . D . , 

for immunoglobulins (IgG, IgM, IgA and slgA) and complements (C and C,) 

and f o r the e f f e c t of a n t i h e l m i n t h i c t rea tment wi th mebendazole and 

lavamisole on the lymphocyte p o p u l a t i o n s . Anaemia was assesse . i in 

terms of hypochroraia and l e v e l of haemoglobin. The p a t i e n t s were 

d iv ided i n t o f ive groups compris ing those with (a ) marked anaemia 

(b) mild to moderate anaemia (c ) no anaemia (d) hookworm i n i e c t i o n 

a lone and ( e ) hookworm and o the r p a r a s i t e s . 

In comparison with a group of 2/ hea l thy s u b j e c t s as c o n t r o l s , VBC 

counts were a i g n i i i c a n t l y e leva ted in a i l the subgroups (P < 0.05). 

A s i g n i f i c a n t e o s i n o p h i l i a was a l so observed in a l l the subgroups 

(P < 0 . .5) . D i f f e r e n t i a l leucocyte and n e u t r o p h i l counts were not 

s i g n i f i c a n t l y d i f i e r e n t f r o n t h e c o n t r o l s before and a f t e r t r e a t m e n t . 

From the T - c e l l compartment, an t i -Leu U p o s i t i v e ( t o t a l ) T - c e l l 3 and 

an t i -Leu-3a p o s i t i v e (Helper / Inducer ) T - c e l l s were s i g n i f i c a n t l y 

depressed in a l l the subgroups compared to c o n t r o l s (p < 0 . 0 0 1 ) . The 

d i f f e r ence i n an t i -Leu-2a p o s i t i v e ( s u p p r e s s o r / c y t o t o x i c ) T - c e l l s 

between p a t i e n t s and c o n t r o l s was not s i g n i f i c a n t (P <0.1). Leucocyte 

migra t ion responses to p u r i f i e d p r o t e i n d e r i v a t i v e (F .P .D . ) was a l so 

s i g n i f i c a n t l y recuced in al l tne subgroups (P < 0 . 0 0 5 ) . 
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IgA was s igni f icant ly elevated in pa t i en t s with anaemia of mild to 

moderate sever i ty and with hookworm only (P <0.05) while slgA was 

s ign i f i can t ly elevated in a l l the subgroups as compared to the controls . 

IgM was s ign i f ican t ly elevated in pa t i en t s with marked anaemia, in 

pa t i en t s without anaemia and in those with hookworm and otner paras i tes 

(P <0.05). However, the d i f ie rences in igG levels between pa t ien t s 

and controls were not s ign i f ican t (P > 0 . l ) . C4 was s ign i f ican t ly 

elevated in pa t ien ts with marked anaemia, mild to moderate anaemia 

and in those with hookworms only while C3 levels were not s ign i f ican t ly 

d i f fe ren t in the subgroups when compared to the con t ro l s . 

In 2o pa t ien ts eff'ectively t rea ted with mebendazole and levamisolo, 

a s ign i f ican t p a r t i a l r e v e r s i b i l i t y of the lymphocyte a l t e r a t i ons was 

observed a f te r 4 weeks of treatment (P < 0 .05) . 

WBC counts were reduced, while an t i Leu-4 and an t i Leu-3a 

c e l l s were s igni f icant ly elevated compared to pre-treatment values in 

a l l the subgroups (P <0 .05) . 

These r e su l t s show tha t hookworm infect ion in Nigerian pa t i en t s is 

characterized by depressed t o t a l and helper T-cell and leucocyte 

responses which are p a r t i a l l y res to rab le by treatment with levamisole 

and mebendazole and which might be responsible for the prolonged l i f e 

of hookworms in man. 
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Mean+ 95°/oci limits 

Hookworm patients 

Fig 26. Meant 95V.ctWsmigration inhibition to PPD in hookworm 
patients before and alter taetment and after stool was ckxxed 
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1V70J. 'From t.is study, the raised IgA, SlgA and CU levels in j&tienta 

with moderate anaemia correlate weii with the trend ir. soaino.hiiia. 

• i.:A has boon reported to have the highest binding capacity Tor eosinophils 

and consequently to induce eosinophil deL'ranulaticn (.ou-j:".a~2.1er. et al., 

I^c-j. Thus the increased, eosinophils in the sub.jroups in this study in 

c.).-.̂ ir.ation with increased CU complement and IgA may cor.tribute to the 

inflammatory response in the gut to infection by hookworms. 

The effects of eosinophils on helminths have been most effectively studied 

in huaana and mice, where it is interesting to note that t..e -cult worms 

! enolved many different mechanisms to evade the effects of the host 

protective function. 3o~e cf the parasites defence aecr.anisrr.s include 

t:.e acquisition of host antigens like blood group antijor.s ir.c the presence 

of circulating immune complexes which inhibit the action of cytotoxic cells 

• Lve a pair.at the worms. Others include the suppression of the hoat3 

:tivatin/j macroph ve-supprosnor or T-sup?rv;:7or colls and the 

•avage o£ a peptice fron lgG t..at inhibits cellular r?3;onsea (Lutterworth, 

i). In t.is study, T-supprcsor cells were normal in ill the subgroups, 

but r-helper celi3 were decreased and this could have seen mode of depressing 

host responses by T-suppressor cells. In the hookworm infection of rats, 

the -eat example of immune evasion by hookworms so far, infection with 

£, :•:• -.sili- -:3is suppresses the ability of draining mesenteric lymph nodes 

(*'X«) ceils to respond to trinitrophenylbovinea0-tma.:iobulin ̂ TIl-HOG) 

(7ritthar:d, 1?ci6). ' 
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, . csicr.cpr.il s, neu t roph i l . : | p - r i t c n c - i macrop ' rv-c -.. 

;.ll • t i e c e l l s have beer. seer, to possesr eJfec tcr anti-helminth propert ies 

::. ••:*: - (Joseph jet zl., 1983). Indeed it is t e ^ p t i r ^ to speculate t 

t;.v J. ".fc. i-crc^.-ple-entaemia observed in t n i s study rr.i-.ht te due to macroph 

l i en a:.: secret ion as a response to inf '........--* ion. This idea i3 z 

.:.•'. r"Ci that in r..an it hes toon ui • . ! ' ''• ' '-•- u c o s ' l :ef 

. : in the bcwel can be d:vi ;ea ir.tt th c-e : t e c r i c . 

.. Lon, i:.r.u:.o r e g u l a t i o n and immune e l iminat ion. r.une exc lus ion , 

lir.< cf defence refers to mucosal surfr. •• p ro tec t ion by intibc 

-• a, ...•'. and other innate fac tors such a;: goblet ee l ] hyperpl; 

• c . • .-•• : u~t icn . ; Im;ru.v re u la t ion Lr.\ • s : c l lu l r r< 

•;.:;. an i i c t ivat ion of J - c e l l s • .-. '..• inter*.] y . . *> t-r. 

• • I i " - c e l l s . Lastly, iwT.u.ne e l iminat ion involves r.on-specific 

i tor j reactions involving mast c e l l s , IgS eos inophi l s , neutrophi l s , 

opha;.es, p l a t e l e t s and complement (Brandtzaey et a l . . 19^5)* In helminth 

IUT'- '3 s c h i s t i c , hookworm i n fec t ion mc r r i a h i n e l l a 

;., •••: : h have been shov»n tc t r i£e.er ••••••' ce l l de.*.rr.r.ulation (Caprcn 

,, the interact ion of the norms v.ith previously s er . s i t i ze l 

s : e a r i n g IrL causes the r e l e a s e cf vasoactive (histamine, prosta-

r ... . , serotonin; and spasmogenic ( v . . > . . lcucctrier.es) fac tors , *hich 

-j c . ' - tr icute to increases in local cor.cer.tr&ticr.s cf complement and 

: i f i c *:.titody (ftoqbel, 19^6). Koreover, the ure of mcdel hes t -paras i t e 

• • •. laboratory has revealed s i~. i l r i r . f i ; .mat:ry rewponces in 

'-' »i.orec} the ma maliar. hos t ( r a t , mice, ) c* r] - c - u i : - immunity 

• • i • ; - •' - •- " - turd •. - . • • . . : . 1 re J t ... her*. : • ; - . . ! 

http://csicr.cpr.il
http://rr.i-.ht
http://lcucctrier.es
http://si~.il































































