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1. Drug Penetration

I t  h a s  previously been shown that the penetration of

mepacrine and quinine into both normal and parasitized

erythrocytes increases with lowering of the outside pH ,

but to a greater extent into parasitized cells, m a k i n g  i t

appear as if the intr aerythrocyte pH o-f the parasitized cells

is of the order of one pH unit lower than that in normal ceils .

I t  w a s , t h e r e f o r e , tempting to assume that the drug acts

as or replaces the chloride in the mechanism of the p rvsiclogi-

cal chloride shift. That , however, was found not to be t he C 3 3 e .

On expos ing er~~thrccytes to Mepacr ine in presence of

labelled chlor ide in phosphate buffers between pH 5-8 , t b~

drug while take n up by the erythrocytes with decreasing p H

values, d id not affect the simultaneous increase in chlorid e

upta ke by the erythrocytes (Table I). The experiment al series ,

w hi le s t i l l  to  b e  e x t e n d e d , allows the con clusion that the

relat ive increase of penetration of schizonticida l drugs into

parasitized P.rythroc ytes is governed by the accunulat ion of

int rae r y throc yt i c non -dialysab le fatty acids. This is in

-i~~ree m er ’ w ith our previous findings on the action m ec h ari sm

of ~uini ne, in fact it is the logical corollary.

2. A bnorma l Haemoglobins

T he second series of e x p e r i m e n t s  dea l s  w i t h  some

pr o p e r t i e s  of  abnormal  hae mog lob ins  such as sickle cell Hb

w h i r r  have a bea r ing  on ma la r ia .  A short  paper  of  our f i r s t

results is included. (N. Laser and P. KleIn , 1977).

--
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We are ex tend ing  t h e s e  e x p e r i m e n t s  to o t h e r  heemog lob ins ,

depending on their  a va i l a b i l i t y ,  a n d  to  t h e  s t u d y  of t h e

compos i t i on  of their  membranes ,  the p h o s p h ol i p id  c o n t e n t

of w h i c h , un fo r t una tely ,  g r e a t l y  depends on the diet of the

ind iv idual .  We hope soon to get blood samples from a brot her

and s i s t e r  or husband  and w i f e , l iv ing under i d e n t ic a l  con-

d i t i o n s , o n e  of whom onl y is s i c k l i n g .  We h a v e  s h o w n  t h a t

t he ha emolytic activity of fatty acids may be implicated in

the destruction of erythrocyt e s by m a lari a parasites (Laser

et al. , 1875 , a , b). Under norm al conditions free fatty acids

~re buffered by albumin in t he serum and he e rn o g l obi r within

t he erythroc yte. During a malarial infection , however , t h e

pr esen ce of the Plas n o d i u m  leads to an i n c re a s e  in b o t h

s e r u m  a nd  e r y t h r o c y t e  f a t t y  a c id  c o n c e n t r u t i o n s  ~ h ich  may

~ x : o ed  t h e  b u ff e r i n g  c a p a c i t y  t h e  a v a i l a b l e  p ro t e in. ~ e

r a ve ,  t h e r e f o r e ,  e x a r - i r e d  t~~e f a t t~ ac i d - b u f f e r i n g  c a p a c i t y

of  n o r m a l and s i c k l e  c e l l  ha e m o g lo h i n  ~n 1  found that hae-

mol ys is by adde d oleic acid is aela jet by the presence of

~aer~~gl obI r S. as c o m p a r e d  w i t h  the  sa m’~ c c n c u n t r 9t i o n  of

~aernog lrbi n A, with the hon o zygous haem o g lob in (SO) b eing

‘~ c : e  e~~t e c t i v e  t ha n  t he  h e t e r o zy g o u s  (
~~~

) m a t e r i a l .  Hae-

n o g lo b in f r :m  p a t i e n t s  w i t h  SC d i s ea s e  w e s  e l s a  f o L n d  to

le l  :~~ i ae ~~o ly s i s  nd a pp ea r :. to  be more  e f f e c t i v e  t h a n

o r - azjgo u~ s i c K l e - c e l l  h a e m o g lo b i n .

~ p o s s i b l e  m o l e c u l a r  i n te r p ro t a t ~~on o f  t b o s e  r e s u l t s

T ray  b* ~ b a s e d  on t he  w e l l - k n o w n  d i f - f r i r n c e s  In o l e c t r o p h o r e t i c

rn ot .~~lit j ,  du’~ to the a m ino a c i d  mu t a ~~1or ~t th ~ si~~th position

o f  ~he B r e s i d ue  (Val ine or l y s i n o  r s ~~ec~~~v e l~ in pla ce o~

g lu t~~nic acid). Tb - Is could ~ ro i id~ a s~~~p l e  ‘-~~n l ~~nat ion 0’

the selective I d v a n t ag e  o f  sic~~l e - c e l l  tr a in ~A O )  in mac ,

- ___________ _ _ _ _ _ _ _
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by preventing or retarding the release of merozoites and

the associated intravascular haemo lysi s .

3. Cu l t iva t ion

It is u n a v o i d a b l e  tha t  b a s i c  s t u d i e s  of the  Ma la r ia

problem must ult imately lead to  two a s p e c t s  which haue so

far been recalc itrant , namely, the cultivating (en rta sse )

of’ t he parasites in vitro (which may be purely techni :~il )

and the  f ie ld  of  I m m u n i t y ,  w h ic n  c o u l d  he he l p e d  by the

former. M y approac h to this has been c.a ta lysed by a state-

me nt by Garnha rn (1963), quot ec in Section A , pare . 4, to t h e

e ff e c t  t ha t , at least in a l c i p a r u — ., sh zio gcny ta kes t i a c e

inside some organs but r o t  in t~~e u i r c u l a t i n g  blood.

It s e e m s  p o s s i b l e , t h e r e f s r c , t h a t  t h e  ne la t i ve  fa i l~~r~~,

so f a r , to grow the p a r u s i t e s  to a d e s i r s d  c o n s i d e r a b l e  d e g r .~~

nay be due to the abs ence of th e right m i l i e u -< f o r  t h e ‘~~a t c ” in~~’

of  the  r ne r o z o i t e s ,  ra ~~e ly ,  a s h o r t  a r r e s t  ins ide an org an . 1

h a v e , t h e r e f o r e ,  e m b a r k e d  on d e v is I n g  a m e t h o d  of  in v i t r o

b l o o d  c i r c u l a t i o n  over some length of  t i m e ,  s ay  2 -  3 d a y s ,

w h e r e  at g i v e n  t i m e s  t h e  b l oc :  is s h o r t  c i r c c i te d  t h r o u g h an

o rgan  ( l ung , heart) con ne cted int o the c irculation. 1he

tec hnical difficulti e s are considerable but can be overcom e.

&

I.

~~~~ W - —__-__-
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4. Immunit y

Lastly, some immunologic al experiment s are currently

in progress , based on the following consideration:

(1) Some parasites prefer old , others young

erythro uy tes (r eticulocytes), (Cox 1974). They must,

ther e fore, be a b le  ta distinguish betw een them , i.e. to

recognise tCern (cf. also Duffy phenotypes). Furthermore ,

the work of ~ur r n iste r at ul ., (1975) on the entry of the

parasites into th~ er-~~t n rocytes makes it not Improbable

t ha t  t h e  ~ u ra s i t e s  c o r n e u t  w i t h  ard r e c o g n i s e  a r e c e p t o r  in

the cell n a m b r a n e .

.~.e are , ~reF~~fo r e , tr 1 i n g  t o a ff ec t t h e e r y t h r o c y t e

r .e”b ran e in suc k a ~~~ as to i n h ib i t  the entry of para sites.

T h i s  is a t t e m p t e d  Li th e a d s orption of (non-h aemol ytic)

e r y t h r o c ~ t . ant i s od ,’ - f i - ic t i o ns  p r e p a r e d  f rom the  s e r u m  of

s~~~e a p  o r  rabbi t s ~h ic~ had been injected with parasitize d

n c u s e  e r~~t hr o c y t e s . The e x p e r i m e n t s  have only just begun in

C O i i 1 ~~O Y J t 1 O f l  ~ l t b  oar De pa r t m ~ nt of Immuno logy  and with

Frufe ~~so r F. E. G. Cot , L o n d o n , and I am not able y e t  t o

report mea n ing~~ i l resu lts.

~2) We h a v e  seen able to obtain malaria placental

a n t i ge n  ( f a l c l p o r J r )  and immune se ra  f rom the Med i ca l  Re-

s e a r c h  C o u n c t  1 L aboratorie s in Gambia . First r e s u l t s  are  en-

c o u r a g  in~’.

( a )  The a n t igen  s e n m ’  to  c o n t a i n  a di glyceride . This

would c o n 4 i r ”~ our f e r r er  f i n d i n g s  (w i t h  k n o w le s i  and Berghei )

o f  j p i r i si t ic  p ho s p h o l i pa s e .  We a w a i t  c o n f i r m a t i o n  of the

~~~~~~~~~~~~~~~~~~~~~ 
;1
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diglycerid e by mass spectrometry .

(b) We have found interact ion between antigen

and serum by diffusion on an agar plate (i.e. a precipitate ) .

This indicates a soluble antigen and makes it appear that

the operative antigen is not “the parasite ” , but a parasite-

metab olite (Lipase??)

W o r k on t h e  fr a c t i o n a t ion  of  t h e  c r u d e  p l a c e n t a l

antigen is in progress.

T1TT~
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T A B L E  I

U p t a k e  of 36 Cl by e r y t h r o c y t e s  in the  p r e s e n c e  of ’
— 4

2 x 10 Mepacr in e

CA P V O L  C/V
pH P 1

5 7.6 5 . 4 4 7  1 . 3 9 5

6 3 . 8 2  5 . 3 2 6  .717

7 2 . 1 5  3 . 9 5 8  . 5 4 3

3 2.1J 3 . 2 8 2  . 63 9

H a e m a t o c r i t 4.5 4%
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