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monosexual infections had only acted for 11 or 12 weeks as against 20 or
23 months in our experiments.

We deemed it advisable to repeat our experiments with monosexually
infected monkeys and I am now in a position to give a summary report on
four new experiments of this nature.

Four monkeys (Macaca mulatta), three males and one female, were
repeatedly infected with male S. japonicum cercariae. The three male
monkeys were exposed to two or three infections with a total of 1500-3000
cercariae. The female was infected 12 times with, in all, 4700 cercariae.
All four monkeys were exposed to bisexual infection with 400-500 S.
japonicum cercariae, l1/2-7 months after -the last monosexual infection.
In the following 3 months, examinations of the faeces for eggs and miracidia
were negative in all four animals. Next we placed about 1000 cercariae of
both sexes on the skin of the four animals. In the case of the three male
monkeys, despite numerous examinations, we could not detect a single egg
or hatched-out miracidium in the following eight months. However, the
female began 33 days after the last strong infection to excrete S. japonicum
eggs. In the next few days her abdomen became very prominent and the
skin took on an unhealthy pale yellow colour. About two weeks later the
female monkey was found one morning lying very ill and in a highly anaemic
state on the floor of the cage, and to our surprise there was a stillborn young
one beside her. The animal then slowly recovered. The egg excretion, for
which the figures were high for a short time, ceased completely 21/2 months
after commencement and had not recommenced in the course of 5 months.

These experiments are instructive from two different points of view.
They show that monosexual infections with S. japonicum may lead to com-
plete resistance to bisexual infections in rhesus monkeys. Furthermore,
the course of the experiment in the female shows the lability of this resistance.
A pronounced weakening of the host, caused in this case by gravidity and
anaemia, may bring about the collapse of resistance.

Studies on Parasitism and the Nutritional State *
by A. R. P. WALKER, Human Biochemistry Research Unit, Council for Scientific and
Industrial Research, South African Institute for Medical Research, Johannesburg

The subject of parasitism and the nutritional state is one of considerable
significance to non-white populations, particularly those dwelling in the
tropics and semi-tropics, yet it has attracted relatively little serious atten-
tion. Consequently, the field is pervaded with speculation and differences
of opinion.

For some time past, I have been collaborating with several other
workers at the South African Institute for Medical Research in studies

* These studies were carried out in collaboration with the Bilharzia Natural History Unit (Hon. Director
Dr B. de Meillon) of the South African Council for Scientific and Industrial Research.
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on the blood loss that occurs in certain parasitic infestations. In particular,
we have been interested in the claims frequently made regarding the role
of certain parasites in causing or exacerbating hypochromic anaemia.
Some of these studies are summarized below.

Blood loss in ankylostomiasis. By the use of radio-iron, we have
found that the blood loss in hook-worm infestation is irregular (up to
18 ml a day in 3 young Bantu males), that it is not dependent exclusively
on the number of worms present, and that it is certainly in harmony with
the common and often severe hypochromic anaemia observed in regions
where the parasite is common. a It is probable that the blood loss is greater
in subjects with excessively heavy worm loads.

Blood loss in infestations with Schistosoma haematobium. An inves-
tigation on six young Bantu adult males suffering from severe urinary
bilharziasis (diagnosed, inter alia, by cystoscopic examination) revealed a
maximum average blood loss of 7 ml a day over 10 consecutive days. b
A similar study (unpublished) on six hospitalized Bantu schoolchildren,
likewise suffering from haematuria, revealed a slightly smaller daily blood
loss. Notable features of both these studies were the wide variations
in daily blood loss and the small amount of blood required to impart a
marked colour to the urine. The haematuria found was unlikely to have
caused an anaemia, but may have aggravated an existing one.

Blood loss in infestations with Schistosoma mansoni. Examination
of the stools of patients with this infestation showed the loss of blood to
be very small. c

Hypochromic anaemia in persons with bilharziasis. Blood examinations
(haemoglobin concentration, haematocrit, and mean corpuscular haemo-
globin concentration) in several groups of Bantu children and adults
with both types of bilharziasis showed the number of cases of anaemia
to be negligible. This finding, based on extensive field observations, is at
variance with conclusions reached elsewhere. In Mozambique,d for example,
anaemia is reported to be common, and occasionally severe, among
bilharziasis sufferers. Nevertheless, it has not been established that
bilharziasis is the causative factor, since anaemia appeared to be equally
common among subjects with and without bilharziasis. Moreover, malaria
is also prevalent and may share responsibility for the anaemia. It should
be stressed that, in so far as our local studies are concerned, the rarity
of anaemia may well be accounted for by the excessively high iron intake
of the South African Bantu, which often reaches and occasionally exceeds
200 mg a day. In other regions, where the iron intake is moderate or low,
it is possible that bilharziasis may cause a dyshaemopoiesis indirectly
(i.e., quite apart from the haematuria) and hence promote an anaemia.

a Gerritsen, T., Heinz, H. J. & Stafford, G. H. (1954) Science, 119, 412
b Gerritsen, T. et al. (1953) Trans. roy. Soc. trop. Med. Hyg., 47, 134
c Walker, A. R. P., Fletcher, D. C. & Traill, V. (1954) Trans. roy. Soc. trop. Med. Hyg., 48, 501
d Azevedo, J. F. de, Colaco, A.T.F. & Faro, M.M.D.C. (1954) An. Inst. Med. trop. (Lisboa), 11, 5
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Comparative study of Bantu children with and without bilharziasis. Groups
of children from two neighbouring Bantu schools, near Rustenburg,
having access to different water supplies-one infested with S. haematobium
and the other not-are being compared with regard to diet, anthropometry,
blood chemistry, haematology, and parasitology. A record is also being
kept of the clinical findings, studies are being carried out on the eyes and
teeth, and various physiological and intelligence tests given. Observations
up to the present suggest that the differences between child populations
with and without bilharziasis are small. The general impression, therefore,
is that the handicap imposed by bilharziasis may well be less than is usually
believed. The work is continuing.

Studies on Immunity to Bilharziasis Mansoni:
Evaluation of the Circumoval Precipitin Test*

by RAFAEL RODRIGUEZ-MOLINA,' JOSE OLIVER-GONZALEZ 2 and DIANA G. SERRANO 3

Antibodies against the eggs of S. mansoni a have been detected in the
sera of humans infected with this parasite. Precipitins are formed around
the membrane when the eggs are incubated in the serum at 370C. The
antibody activity of sera obtained from chronic cases of bilharziasis mansoni
is apparently greater than that of sera from early infections. This is believed
to be a factor of paramount importance in the diagnosis and prognosis of
clinical bilharziasis mansoni. As the great majority of infections in Puerto
Rico seem to be acquired during childhood or adolescence, the circumoval
precipitin reaction might point to the presence of infection when other
orthodox methods of diagnosis have failed. Experience has demonstrated
that the examination of the faeces for ova and rectal biopsy yield equivocal
results in many instances. In other words, the criteria now available for
determining the effectiveness of a drug in the treatment of bilharziasis
mansoni are inadequate. It was therefore believed that by performing
circumoval precipitin tests in a large group of patients suffering from the
disease-whether or not they had been treated-a dual purpose would be
accomplished:

(1) It would be possible to evaluate the reliability of the circumoval
precipitin reaction as a diagnostic test;

* This note will also be published, in Spanish, in the Boletin de la Oficina Sanitaria Panamericana.
1Assistant Director, Professional Services for Research, San Patricio US Veterans Administration

Hospital, San Juan, Puerto Rico; Clinical Professor of Medicine, School ofMedicine, University ofPuerto Rico.
2 Professor of Parasitology, School of Medicine, University of Puerto Rico
' Research Technician, San Patricio US Veterans Administration Hospital, San Juan, Puerto Rico
a Oliver-Gonzalez, J., Bauman, P. M. & Benenson, A. S. (1955) Amer. J. trop. Med. Hyg., 4, 443
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