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ON THE CAUSE OF RELAPSE IN MALARIA. 
By MAJOR W. S. HARRISON. 

Royal Army Medical Corp8. 

THE question of the actual cause of relapse in malaria after a 
long interval has been much discussed, but, so far, there is. no 
general agreement as to the processes involved. We know by prac
tical experience that, as a rule, when quinine is administered in 
adequate doses the vast majority of the parasites disappear from the 
peripheral blood, so that after one or two doses it is usually impos
sible to find them, even after the most careful search. 'The only 
exception to' this rule that is generally recognized clinically is the 
extreme persistence of crescents, and more especially female cres
cents, in the finger blood· even after considerable doses of quinine 
have been given by the mouth. Schaudinn pointed out that in an 
ordinary case of benign tertian infection the asexual forms disap
peared very soon, and were followed in a few days by the male 
gametes, leaving the female gametes alone. This is in accordance 
with general experience, for it is a common t\1ing to come across 
a slide showing practically nothing but female gametes. Having 
arrived at this point, it becomes' difficult to understand how the 
parasite could carry on its existenc~ unless something happened 
to the female gametes to give the generation a new .lease,. of life. 
Schaudinn1 has described such an occurrence in the form of a 
proces~ .... of 'parthenogenesis, whereby there was" formed from the 
female gametes a new set of asexual forms capable of multiply
ing in the human host by a simple process of division .. The 
patient from whom he obtained his specimens was one who 
always got a relapse of fever when moved from one town to 

'another. He was so moved for experimental purposes, and speci-, 
mens of the blood were taken at frequent intervals. It was found 
that the changes which went on in the female gametes were as 
follows: The nuclear chromatin split' up into two portions, one 
rich in chromatin and staining darkly, and the other poor in 
chromatin and staining lightly. The body of the parasite then 
became partly constricted into two halves, each containing one of 
the masses of nuclear chromatin, the one containing the lighter 
staining mass having a darker staining cytoplasm. and holding, 
the most of the pigment, the other surrounding the darker mass 
of nuclear material having a much lighter staining protoplasm 
and much less of the pigment. The first, the one containing the 
lighter staining nucleus, eventually degenerated and disappeared, 

1 Arbeiten a. d. kai8erl. Geaundheitsamte, .vol. xix., part 2, p. 169. 
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while the nucleus of the other underwent a process of division, 
the result of which was that in the end a " rosette" was formed. 
The merozoites from this rosette largely developed, like their 
parent, into gametes, and one might have, even in the second 
generation, a repetition of the process of parthenogenesis. From 
time to time other workers have seen portions, at any rate, of 
the cycle described by Schaudinn, and some time ago Sir William 
Leishman showed a specimen before the Pathological Society of 
London which seemed to illustrate the last stage of the process, 
while quite recently Anschutz1 has described an almost identical 
cycle occurring in the spleen of paddy birds (Spermestes orizivorce) 
infected with a hffimoproteus (Hcernoproteus ori,zivorce). 

Specimens, however, which illustrate only the last stages of the 
process are unconvincing, as they might just as well be interpreted 
as due to a simultaneous infection of' a red cell by a gamete and 
a schizont; and, as a matter of fact, it is difficult for an unpre
judiced observer to make out any substantial difference between the 
figures given by Schaudinn to represent the effect of such a double 
infection and those given to illustrate the last stage of the forma
tion of the gametoschizont. With the earlier stages of the process 
this difficulty does not arise, and when one is able to follow in a 
specimen the different steps from the first division of the nucleus 
of the gamete to the final production of the so-called gametoschi
zont, the interpretation of this last seems easier. Quite recently 
I have had the good fortune to come across specimens from two 
cases of benign tertian infection which seemed to give examples 
of all the stages of the process as Schaudinn described it. The first 
specimen (the one illustrated) was taken from a case of relapsing 
malaria. In it one is able to trace the splitting of the nucleus into . 
a lighter and a darker portion (fig. 1), the separation of the latter 
(figs. 2 and 3), and its splitting up into fragments which are even
tually destined to become the nuclei of the merozoites (figs. 4 to 14). 
I was not, however, able to satisfy myself of the occurrence of a 
partial constriction of the parasite such as Schaudinn described, nor 
was I able to make out any differentiation in the distribution of the 
pigment in the different parts of the organism, unless one takes 
fig. 5 as an example of constriction of the body of the parasite; 
on the other hand, several of my figures rather point to the 
extrusion of the residual chromatin. In figs. 7 to 9 this process 
seems to be well on its way, and in fig. 13 there seems to be a 
definite separation between the pale-staining residual chromatin 

1 Cent. fur Bakt. Originale, vol. H., October 9, 1909, p. 654. 
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PARTHENOGENESIS OF Pl ASl/,OllluM VIVAX (CASE 1) 
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and the rest of the parasite. I may remark, en passant, that the 
whole of my sketches were made before I had seen Schandinn's 
original illustrations, although, of course, I was familiar with his 
description of the process. When one studies the two sketches 
which Schaudinn gives to illustrate the partial division of the 
whole parasite and the different colour reactions of the two halves, 
it seems just as likely that his drawing showing constriction of the 
parasite was taken from a specimen where the protoplasm was 
dragged out by mechanical means. I thought at one time that 
I was seeing the same thing, until I realised that figures of that 
sort were orily found at the extreme edge of the slide; they often 
occurred in that situation in red cells of apparently normal shape. 
r have already remarked that it is almost impossible to make out 
any difference in the figures given by Schaudinn to illustrate the 
double infection of a red cell and that given to show the difference 
in the depth of colour of the two halves into which he believed 
the parasite to divide. My second specimen, which is also probably 
from a case of relapsing malaria, illustrates the same changes as 
the one which I have just described, but there are not so many 
of the forms to be found; sufficient, however, to serve to confirm 
the observations on the first specimen. One naturally turns to 
one's old slides to see how far they illustrate similar conditions, and 
in doing this I have been struck with the frequency with whicll 
gametes preponderate in specimens taken in this country, and 
which one can safely assume are from relapsing cases. Now and 
again among these one comes across a gamete the nucleus of which 
is dividing or has divid~d into a lighter and a darker mass; and 
on one form"er occasion I came across a form which I took to be 
a gametoschizont, but which might just as well have been an 
example of double infection of a red cell by sexual and asexual 
elements. The objection arises that if this parthenogenesis is 
the cause of relapse in malaria, it should be more frequently seen; 
but perhaps it is only accidently that the gametoschizonts appear 
in the peripheral blood, and possibly the normal place for their 
production is in the deeper; organs, like the spleen. One remembers 
that Craig1 has shown that the whole of a latent infection may go 
on in the spleen without any parasites being found in the peripheral 
blood, or any suspicion of malaria arising in the clinician's mind. 

If that were so, it would be easy to understand how 'it is that 
gametoschizogony is not often seen, since the process would be 
going on quietly and producing no" symptoms till there was a 
sufficient number of parasites to set up a pii.roxysm of fever. 

1 OsIer and l\IcCrae, " System of Medicine," vol. i., p. 413. 
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