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Malarial infection in the/ 
PLACENTA AND TRANSMISSION TO' 

THE FOETUS \] 
By B. M. DAS GUPTA 

(Calcutta School oj Tropical Medicine) 

Dr. C. Strickland kindly gave the writer a 

blood film which was taken from a 15-hour old 
baby of a mother who had been suffering from 
Plasmodium vivax infection during pregnancy. 
The smear showed a large number of parasites 
(benign tertian) in various stages of develop- 
ment, from the ring stage up to maturity, includ- 
ing some aberrant forms. This finding has 

already been reported (Das Gupta, 1939). The 
occurrence of mature schizonts in the blood of 
the infant 15 hours after birth proves beyond 
doubt that the infection was acquired in utero 
at least 33 hours before birth. 

It is now generally believed that, although a 

rare condition, congenital malaria does occur 

when there is failure of the protective effect of 
the placenta. The protective action fails when 
there is any injury (during pregnancy) result- 

ing in placental haemorrhage. Dr. Baird, who 
was in charge of the patient mentioned above, 
informed the writer that the mother gave no 

history of even slight injury at any time during 
pregnancy. 
With a view to studying the effect of malarial 

infection on pregnant monkeys with reference to 
the possibility of transmission to the foetus, we 
inoculated a pregnant rhesus monkey with 
Plasmodium knowlesi, a species of simian 
malaria parasites that produces a very virulent 
infection in rhesus monkeys, causing the death 
of the animal if prompt treatment is not 
accorded. 

Experimental 
A recently trapped well-nourished specimen 

of Silenus rhesus weighing 11 kilogrammes was 
purchased from a local dealer. The animal was 
in advanced stage of pregnancy as verified by 
skiagraphy. It was inoculated intravenously 
with 0.5 c.cm. of monkey's blood showing a 

heavy infection with P. knowlesi. 
Six days (usual incubation period) later, its 

blood was examined daily for eight days. As 
there was no evidence of infection, it was re- 

inoculated with approximately four times the 

original dose. On the third day of the second in- 
oculation, scanty ring forms were detected in the 
thick film. Gradually the parasite count increased 
and the animal became more and more anaemic. 
On the ninth day, it became severely ill, unable 
to sit up and refused all food. Quite a number 
of parasites, chiefly developing schizonts, and 

pigmented mononuclears were found in the blood 
smears. The red cell count fell to 1,600,000 per 
c.mm. Other evidence of anaemia such as punc- 
tate basophilia, anisocytosis, polychromasia 
were present. Lest the animal should not 

survive till the next morning, it was chloro- 
formed at 5 o'clock in the afternoon and com- 

plete autopsy was done. The maternal organs 
gave evidence of acute malarial infection. The 
endothelial cells of the spleen and liver were 
found packed with large masses of pigment. 
The foetal blood was rich in haemoglobin. The 
red cell count was high (8,200,000 per c.mm.) 
as compared with that of the newly-born human 
baby. There were a good number of nucleated 
red cells. Anisocytosis was marked. Smears 

of the spleen, liver and bone marrow of the 

foetus were carefully examined. Neither para- 
sites nor haemozoin pigment was found. 
Placenta.?Smears prepared with the tissue 

snipped off the maternal surface shows a 
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stupendous number of parasites in different 

stages of schizogony and a good number of 

macrophages with ingested parasites and pig- 
ment. No gametocytes are seen. In sections 
the intervillous space is found packed with 

parasitized red cells and some pigmented 
phagocytes, the number of the infected red cells 
being estimated at more than 95 per cent, while 
the vessels of the chorionic villi are entirely free 
from infection. 

Comment.?Although some observers have 
noted that congenital malaria is a common 

occurrence in localities where the disease is 

endemic; for example, Ziemann records that 
Weselko (Mense, 1924) in Albania attributed 
to congenital malaria the death in the first week 
of 144 children of mothers infected with Plas- 
modium falciparum. Swellengrebel (1925) 
records 48 cases of congenital malaria in the 
Near East in each of which a microscopical diag- 
nosis was made at periods varying in time from 
one to five days, yet the trend of current opinion 
is to accept the view that the transmission of 
malaria from the mother to the foetus is an 

unusual phenomenon. This opinion has been 

particularly emphasized by Blacklock and 
Gordon (1925). These workers after a study 
of a large series of cases have concluded that 

transplacental infection of the foetus is of great 
rarity and may be acquired when there is a 

failure of the barrier action of the placenta. 
Lately, Garnham (1938) investigated over 400 
cases to see if congenital malaria occurred. In 
no case could placental transmission of the 
malaria parasite be detected. The tremendous 
infection of the maternal organs especially the 
intervillous spaces of the placenta in the experi- 
mental monkey (plate XII, fig. 3, and plate 
XIII) and the total absence of the parasites or 
any evidence of infection in the foetus (plate XII, 
fig. 4) show very clearly that the protective 
function of the placenta is very efficient. This 

finding is in complete agreement with the obser- 
vation of Blacklock and Gordon (1925). The 

protective effect of the placenta sometimes how- 
ever fails, allowing the parasites to pass through 
and produce an infection of the offspring. This 
failure on the part of the placenta has been 
attributed to injury resulting in placental 
hemorrhage, by Clark (1915), Jean (1927) and 
Thonnard-Neumann (1931) and others. To the 

present writer it seems rather more likely that 
the efficiency of the placenta with regard to its 

protective action is interfered with as a result 
of damage caused by prolonged parasitic 
invasion. 

Dr. Baird's case, referred to above, may be 
cited as an example of the failure of the 

protective action of the placenta as a result of 
chronic infection. The patient was suffering off 
and on from fever (malaria) during the entire 
period of pregnancy with no history of injury. 
That duration of infection and not so much 

the intensity plays an important part is also 

borne out by the following facts. While investi- 
gating the possibility of placental transmission 
of leptospira in guinea-pigs it was often noticed 
that if the infected mother died at a very early 
stage of the disease the fcetus invariably escaped 
infection; that if it lived a few days more very 
scanty foetal infection could be demonstrated by 
the inoculation of the fcetal tissues (liver and 
kidneys) into young guinea-pigs, the smears oi 
these organs being usually negative; that should 
the animal survive still longer, leptospira) in fail' 
number were found present in the sections of 

the liver and kidneys of the fcetus. It thus 

follows that the longer the infected mother 

survived, the greater was the chance of the 

infection of the fcetus, although the placenta 
showed an extraordinarily heavy infection even 
during the early stage of the disease. Further- 
more, it has been shown that syphilis is not 
transmissible to the offspring if the mother 
acquires the infection during the last few week1? 
of pregnancy. 

It is remarkable that the viscera of the fcetus 
were full of blood, in marked contrast to the 

great ansemia of the maternal organs. Although 
there were a fair number of parasites in the peri- 
pheral blood, the placental sinuses were crammed 
with parasitized red cells. The localization of 

the parasites in these situations was first pointed 
out by Clark (1915) and later noted by Black- 
lock and Gordon (1925) and others, and i* 

probably the result of partial stasis in the 

sinuses. 

Summary 
An experimental infection in a pregnant 

rhesus monkey with P. knowlesi was studied 
from the view-point of the possibility of the 

intra-uterine infection of the foetus. It is noted 
that the foetus is entirely free from parasitic 
invasion even when the maternal sinuses of the 

placenta are crammed with parasitized red cell^ 
more than 95 per cent of the cells being infected- 
The blood of the mother shows extreme anseniia 
as a result of terrific blood destruction owing to 

massive infection with the parasite, in marked 
contrast to the florid blood of the fcetus. 

It is suggested that the duration of infection 
and not so much the acuteness is responsible toi 
the failure of the protective function of the a 

placenta. 
I wish to express my indebtedness to px- 

C. M. Wenyon, f.r.s., who very kindly examined 
the materials on which these observations arc 

based and drew my attention to the work 0 

Garnham in this connection. I am also gratefn 
to Professor C. Strickland for his help*11 
suggestions. 
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Fig. 1.?Maternal blood smear (stained with 

combined Leishman and Giemsa s stains), *ai 

number of parasites present. 
(Photomicrograph X 580 approx.). 
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Fig 2.?Smear of tissue snipped from the maternal 
. 'rface of the placenta (Giemsa s stain), - 

rj 
Enumerable parasites (growing trophozoites ana 

schizonts) and some pigmented ph. g . 
? 

M?'t of the parasite-containing red cells are 

"semolysed. 
(Photomicrograph X 580 approx.). 

-*mc 

'4 

Fig. 3.?Section of placenta (stained with Mallory's 
iron-hajmatoxylin and eosin) shows that the 
intervillous space (a) is packed with infected red 
cells, while the cells in a blood vessel of a chorionic 
villus (b) is entirely free from infection. 

(Photomicrograph X 580 approx.). 
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Fig. 4.?Smear of heart blood of the foetus 

(Giemsa's stain). No parasite or any evidence of 
malarial infection is present. Nucleated red cells 
and anisocytosis characteristic of embryonic blood 
are seen. 

(Photomicrograph X 580 approx.). 

Fig. 4.?Smear of heart blood of the foetus 
(Giemsa's stain). No parasite or any evidence of 
malarial infection is present. Nucleated red cells 
and anisocytosis characteristic of embryonic blood 
are seen. 

(Photomicrograph X 580 approx.). 
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Same as figure 3 in plate XII. Drawn with an Abbe camera lueida at a higher 

magnification (X 790 approx.). 

Same as figure 3 in plate XII. Drawn with an Abbe camera lucida at a higher 
magnification (X 790 approx.). 
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