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Low Birth-weight and Malarial Infection
of the Placenta

E. F. PATRICIA JELLIFFE1

In a study carried out in Kampala, Uganda, among 570 parturient African women it
was shown that 5.6 % had infected peripheral blood and 16.1 % had a placenta infected with
malaria. The dominant infecting Plasmodium was P. falciparum. Only one case of con-
genital malaria was seen among the neonates.

The average weight of 92 babies born from mothers with infected placentae was 263 g
less that that of 478 babies born of non-infected mothers. This difference is statistically
highly significant (P <0.001). The lowering of weight in the infected group was not affected
by the sex of the neonate or by possible genetic differences. Primiparae had a higher
frequency of infected placentae (21.7%) than the multiparous women (14.7%); this
difference is attributed to the over-all younger age of these women.

It is suggested that routine malarial prophylaxis should be consideredfor administration
to pregnant women in endemic malarial areas.

Studies on placental malaria have been under-
taken in many parts of the world: in Panama by
Clark (1915) and Thonnard-Neuman (1928), and in
Albania by Weselko (1926); but the emphasis has
mainly been directed to the study of the malarial
picture among indigenous women in tropical Africa.
Among such African studies are the following:
former Belgian Congo, Lombard (1931) (at Lubum-
bashi, formerly Elisabethville), Peel & Van Hoof
(1948), Schwetz & Peel (1934), Van der Branden
(1927) (at Kinshasa, formerly Leopoldville); former
Gold Coast (Ghana), Butler (1930); Kenya, Garn-
ham (1948); and Sierra Leone, Blacklock & Gordon
(1924), Walton (1948).

In different areas of Nigeria a number of workers
-Bruce-Chwatt (1952), Archibald (1956), Cannon
(1958) and Spitz (1959)-found an important dif-
ference in weight between the two groups of infants-
the infected mothers giving birth in all instances to
smaller infants, the difference in mean weight
varying from 89 g to as much as 312 g. The same
finding was made recently in Ghana by Jilly (per-
sonal communication).
McLaren & Ward (1962) in Tanganyika (Tanza-

nia) re-emphasized the importance of considering the
sex and birth-rank of the neonate before the malarial
parasite could definitely be implicated.
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The main purpose of the present study, which was
undertaken in Kampala, was to ascertain whether in
an area of a lower malarial endemicity a correlation
existed between the placenta infected with malaria
and the birth-weight of the neonate. This aspect will
be discussed in this communication.

Other considerations, such as the correlation be-
tween the infection of the mother, placenta and
child; that between placental infections and fre-
quencies of stillbirths and abortions; that between
infection of mother and frequency of congenital
malaria; the frequency of maternal sickling; and the
effect of malaria on other anthropometric measure-
ments of the neonate and on placental weights, will
be presented in a further paper.

METHOD OF STUDY

The present study was undertaken in 1964-65
during two separate periods of 6 consecutive months
each, when all placentae which were saved by the
nursing staff were examined daily by the author and
all corresponding neonates were seen. There can be
no connexion between the loss of some placentae and
the presence or absence of malarial infections in
them. Both wet and dry seasons were included in the
period of investigation.

In this study, socio-economic group, birth-rank
and sex of neonate, and genetic variations have been
excluded. Congenital deformities, endemic and
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familial types of dwarfing, hydramnios, sickle-cell
disease, altitude and smoking during pregnancy,
played no part, and the beneficial effect of rest during
pregnancy would also be excluded as all these women
worked in their homes and fields until term. Bacil-
luria and the presence of bacterial or viral infections
could not be ascertained, neither could esoteric tests
be performed to evaluate maternal heart size or the
presence of uterine deformities by hysterography.
Maternal emotional stress could not be evaluated nor
could " maternal growth constraint " (Ounsted,
1965).
A total of 630 women was seen, all belonging to

the lower socio-economic groups, who were delivered
of their babies in both the old and new Mulago
Hospitals in Kampala. Of this group, 64% were
Baganda, and the remainder belonged to other East
African tribal groups-Toro, Soga, Ruanda, Luo,
Gisu, Teso, Ankole, Sudanese, Kamba, Haya, Samia
and Nyamwesi.
Each woman was questioned, prior to examina-

tion, on the subject of malarial therapy taken for
treatment of pyrexia during the present pregnancy.
The answers were not always convincing, many
women being unaware of the names or nature of the
drugs they had received during the antenatal period.
An obstetrical history was taken from each woman,
and checked with the information collected by the
medical officer on the case-sheet.
The 630 women seen can be subdivided into the

following groups:
(1) 570 women delivered of live singleton neonates,

including 29 women delivered by lower segment
Caesarian section;

(2) 15 women delivered of stillbirths (one woman
delivered by lower segment Caesarian section);

(3) 7 women delivered of twin pregnancies;
(4) 38 women whose pregnancy terminated in

abortion.
There were no cases of foetal malformation, only

1 case of placenta praevia, 2 diabetic mothers,
2 cases of pre-eclamptic toxaemia; 1 case of cardiac
disease was found in this series. All the mothers
gave birth to infants weighing more than 2500 g.

Blood examinations
Neonate and mother. A thick blood film was

taken from the peripheral circulation of both
mother and child between the first and 22nd hour
after delivery. A blood sample was also taken from
the mother to test for sickling.

Placenta. Two thick films were taken from the
placenta as follows: (1) a superficial incision was
made and a smear taken from the maternal surface;
(2) a deep incision was made between the maternal
and foetal surfaces centrally and blood was removed
by pipette for the preparation of a thick film.

Cord. Each cord was incised at 6 in (15 cm) from
its place of attachment to the placenta and a thick
film was made. All the blood films were stained by
the Walker technique.

Anthropometry
Neonate. Each child was weighed by the author

between 1 hour and 22 hours after birth on a beam
balance scale. The scale was checked daily and at
intervals during the day with a series of weights
ranging from 4 oz to 10 lb (113 g-4450 g). There
was no reason to suspect that the average time of
weighing was substantially different in the two
groups (mean time of weighing for all neonates was
5 hours after birth). The findings of placental
infections were not known before the neonates
were weighed.

Other anthropometric measurements such as body
length, head, chest and arm circumferences, and
subcutaneous skin fold, will be considered in a later
paper.

Mothers. Height and weight measurements were
taken from most mothers and their nutritional
status noted, as judged by certain clinical stigmata.

RESULTS

No mother appeared severely malnourished, 4%
had poor musculature as judged clinically and 1.2%
could be considered obese. A total of 15 women had
a mild follicular hyperkeratosis, no gross oedema of
the extremities was seen and no other possible nutri-
tional stigmata were evident. There was no difference
in maternal heights, weights, or frequency of these
minor clinical stigmata between the two groups.
The mean weight-to-height levels for both groups
fell within the desirable range (Jelliffe, 1966). A
total of 580% of the women had some conjunctival
pallor; the majority (65.2 %) were found in the
group with infected placentae.

Direct questioning undertaken in the homes of
women of a similar socio-economic group (Rutis-
hauser, personal communication) showed that the
daily protein intake, mainly derived from vegetable
sources, varied from 34 g to 75 g (calorific values,
1704-2590). It is felt that the women in this study
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would make no additional allowance for the physio-
logical needs of pregnancy, and possibly food taboos
could further restrict protein intake from eggs, fish
and certain meats, even if such foods could have
been financially afforded.
Only the 570 women delivered of live singleton

neonates (group 1) will be analysed here; in the fol-
lowing tabulation the incidence of malarial infection
within 22 hours of delivery is shown in these women,
their placentae and neonates:

No. examined Positive
No. %

Mothers
Placentae
Neonates

570
570
569

(1 died)

32
92

1

5.6
16.1
0.2

In order to ascertain the percentage of neonates
with a low birth-weight in both infected and non-

infected placentae groups, the grouped weights of
570 neonates were analysed as shown in Table 1.

TABLE I

ANALYSIS OF GROUPED WEIGHTS OF 570 NEONATES
IN RELATION TO INFECTION

OF THE MATERNAL PLACENTA

Non-infected Infected placentae
Birth-weights placentae (478) (92)

(g) No. % No. %

1000-1250 1 0.2 0 0.0

1 251-1 500 2 0.4 2 2.2

1501-1750 4 0.8 0 0.0

1 751-2 000 4 0.8 0 0.0

2 001-2 250 8 1.7 5 5.4

2 251-1500 29 6.1 11 12.0

Total
(less than 2 500 kg) 48 10.0 18 19.6

2 501-2 750 58 12.1 18 19.6

2 751-3 000 110 23.0 31 33.7

3 001-3 250 106 22.2 15 16.3

3 251-3 500 74 15.5 8 8.7

3 501-3 750 57 12.0 1 1.1

3 751-4 000 20 4.2 1 1.1

4 001-4 250 3 0.6 0 0.0

4 2514 500 1 0.2 0 0.0

4 5014 750 1 0.2 0 0.0

4 751-5 000 0 0.0 0 0.0

It can be seen that the proportion of babies with a
weight of 2500 g and below is 10% in the non-
infected group, but is 19.6% in the infected group.
The mean- birth-weight of both groups of neonates is
shown in Table 2.

TABLE 2
COMPARATIVE WEIGHTS OF 570 AFRICAN NEONATES

IN RELATION TO INFECTION OF THE MATERNAL
PLACENTA

Birth-weight
Placentae No. % of infants (g)

(mean aSD a)

Non-infected 478 83.9 3 068 1 470

Infected 92 16.1 2 805 4- 408

Total 570 100.0 3 025

a SD = Standard deviation.

The difference between the mean birth-weight of
neonates of mothers with infected and non-infected
placentae, in this series, is 263 g, which is statistically
highly significant (P <0.001).

In order to exclude possible genetic differences
due to the mixed tribal group seen, only Baganda
women and their neonates are considered in Table 3,
where the grouped weights of 311 neonates born of
mothers with non-infected placentae and the weights
of 65 neonates born with infected placentae are
shown. The difference between each group once
again shows a lower birth-weight in neonates born
of infected placentae averaging 285 g. Again, this
is statistically highly significant (P < 0.001).
When the weight of the remaining 194 neonates,

who were not Baganda, was considered, again a
difference of 221 g in mean birth-weight between
infected (2798 g) and non-infected (3019 g) was
noted.
The six studies which have been published in the

medical literature on the subject of the relationship
between infected placentae and the lowering of the
neonatal birth-weight are summarized in Table 4.
Each shows that the neonates born of mothers with
infected placentae have a lower mean birth-weight.

It has been well recognized that infants born of
primiparous mothers are usually lighter in weight
than their subsequent siblings and that male infants
are on the average larger than female infants. In this
study, therefore, the sex and the birth-rank of the
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TABLE 3
ANALYSIS OF GROUPED WEIGHTS OF 376 BAGANDA

NEONATES IN RELATION TO INFECTION
OF THE MATERNAL PLACENTA a

Birth-weights Number Number
(g) not Infected Infected

1001-1250 1 -

1251-1500 1 1

1 501-1 750 3 -

1 751-2 000 1 -

2 001-2 250 5 3

2251-2500 15 10

2 501-2 750 37 11

2 751-3 000 74 22

3 001-3 250 64 11

3 251-3 500 49 6

3 501-3 750 41 -

3 751-4 000 15 1

4 001 4 250 3 -

4 251-4 500 1 _

4 501-4 750 1 -

Total 311 65

a Mean weight of neonates from non-infected placentae,
3093 g.

Mean weight of neonates from Infected placentae, 2808 g.
Difference in mean weight between each group, 285 g

(P<0.001).

MALARIAL INFECTION

infants were considered. In Table 5, the weights of
570 infants with infected and non-infected placentae
are classified by birth-rank and sex. It can be seen

that in all these groups, except three (birth-rank 3
females; birth-rank 5 males; and both sexes com-

bined), the infants in the infected group have a

much lower weight. In the three exceptions, the
increase in mean weight among the infected group is
small (35 g, 45 g, 13 g). It can also be observed that
the mean birth-weight by rank shows a constant
increase in all ranks from 1 to 4, in both infected
and non-infected groups, and in both sexes (Salber &
Bradshaw, 1951).

In their work on placental malaria in Tanganyika,
McLaren & Ward (1962) stressed that it was im-
perative to consider the sex of the neonates when
attempting to evaluate the significance of the differ-
ence in weights between infected and non-infected
groups.

In Table 6, male and female neonates are con-

sidered separately from both East African studies.
The Tanganyikan mothers belonged to three tribal
groups-Sukuma, Nyamwesi and Luo-which were

analysed together. In all instances in the present
Ugandan study, the neonates belonging to the
infected group were substantially smaller, whether
they were male or female.

It is an accepted fact that I ower birth-weights will
be found in first parities, and in multiparous women
delivered of their sixth or subsequent infant. When

TABLE 4

OF THE PLACENTA AND BIRTH-WEIGHTS: STUDIES FROM 1952-65
IN WEST AND EAST AFRICA

Total Positive Percentage premature Mean birth-weight Difference
number of _ _ _ _ _ _ _ _ _ iffrnmeaStudy placentee Negative Positive Negative Positive in mean
examined No. % placenta placenta placenta placenta biplacen t

Bruce-Chwatt (1952) 310 73 23.5 11.0 20.5 3 048 2 903 +145

Archibald (1956) 463 68 14.7 16.5 23.4 2 832 2 722 +170

Archibald (1958) 440 62 14.1 8.2 21.0 3 076 2 778 +298

Cannon (1958) 392 130 33.2 12.2 36.9 2 920 2 610 +310

Spitz (1959) 576 136 23.6 27.0 41.2 - - +89

McLaren & Ward (1962) 400 86 21.5 7.3 14.0 3 092 3 037 +55

Jelliffe (this paper)

All groups 570 92 16.1 10.0 19.6 3 068 2 085 +263

Non-Baganda only 194 27 13.9 13.1 14.8 3 019 2 798 +221

Baganda only 376 65 17.3 8.4 21.5 3 033 2 8)8 +235
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TABLE 5
MEAN WEIGHTS OF 570 NEONATES FROM INFECTED AND NON-INFECTED PLACENTAE BY BIRTH-RANK AND SEX a

Males Females Males and females combined

Birth-rank Infected Non- IDiffer- Infected Non- Differ- netd Non- Differ-
(g) infected ence | Infected ence Inf(g)ed Infected ence

(g) (g) (g) (g) (g) (g)

1 2616 2939 +313 2497 2843 +346 2568 2889 +321
(15) (52) (10) (39) (25) (91)

2 2 789 3 040 +251 2 869 2 933 +64 2 842 2 993 +151
(6) (43) (12) (33) (18) (76)

3 2 866 3 083 +217 3 074 3 039 3 030 3 062 +32
(3) (56) (11) (52) b 35 (14) (108)

4 2815 3173 +358 2790 3142 +352 2798 3162 +364
(4) (46) (8) (24) (12) (70)

5 3190 3 145 -45 2 978 3 061 +83 3110 3 097 -13
(5) (24) c (3) (31) (8) (55) c

6+ 2 849 3 286 +437 2 721 3 210 +489 2 789 3 251 +462
(8) (42) (7) (36) (15) (78)

6 Numbers in parentheses denote number of neonates in each series.
b In parity 3, the non-infected fema'e group has a lower mrean birth-weight than the corresponding infected group.
C In parity 5, the non-infected male group and the non-infected combined male and female group have a lower mean birth-

weight than the corresponding infected groups.

the relationship between parity of mother and the
frequency of low birth-weights is analysed in the
present study, it. becomes apparent that the infected
group has a higher rate of low-birth-weight babies,
except for gravidae II and IV, where no neonates
below 2500 g were found (Table 7). In addition, the
highest number of low-birth-weight neonates occurs
in the parities with the highest numbers of infected
placentae.
McLaren & Ward (1962) also commented on the

higher percentage of infected placentae among
primiparae and quote the findings of Archibald
(1956) and Cannon (1958). In the present study, the
number of primiparous women was 115 (21.7% of
the total deliveries under consideration) and the
difference between the percentage of infected
primiparae and multiparous women in this study was
7% (Table 8).

It has also been suggested that, because of their
younger age, primiparous women might have a
lesser degree of immunity to malarial infection
(Cannon, 1958). In Table 9, the distribution of

primiparous and multiparous women by age-groups
is shown, together with the percentage of infected
placentae within these groups. The numbers in this
series are small, but it can be observed that all age-
groups are affected. When women below 25 years
(342) and above (228) are analysed separately, the
former group has an 18.1 % incidence of placental
malaria, and the iatter a lower rate (13.1 %).

Archibald (1958) discussed possible variations in
the immunity of pregnant women in his series, and
felt that infection of both maternal blood and
placenta indicated a failure of the woman to acquire
immunity.

In northern Nigeria, coincident infection of both
placental and maternal bloods was found in 79% of
infections (Archibald, 1958), while in the Lagos
study (Bruce-Chwatt, 1952), 42% of such infections
were found. In the present investigation, undertaken
in an area of lower malarial endemicity, only 5.6%
of women had both placental and peripheral blood
infections. It can be assumed that malaria is likely
to occur in all parities, but possibly with a higher
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TABLE 6
DIFFERENCES IN MEAN BIRTH-WEIGHTS BETWEEN MALE AND FEMALE NEONATES,

INFECTED AND NON-INFECTED

1 T Premature Mean birth-weight Difference
Study Total No. Positive Neg. (g) in mean

of placentae birth-weight
lNo. % Neg-. Pos- Neg. Pos- (g)

McLaren & Ward (1962)

Both sexes 400 86 21.5 7.3 14.0 3 092 3 037 +55

Males 197 38 19.3 8.8 10.5 3114 3150 -36

Females 203 48 23.6 5.8 16.7 3 070 2 947 +123

Jelliffe (1966)

(1) Whole group

Both sexes 570 92 16.1 10.0 19.6 3 068 2 085 +263

Males 303 41 13.5 9.2 14.6 3 100 2 794 +206

Females 267 51 19.1 11.1 21.6 3 027 2 814 +213

(2) Baganda

Both sexes 376 65 17.3 8.4 21.5 3093 2808 +285

Males 164 26 15.9 9.1 19.2 3 106 2 790 +316

Females 147 39 26.5 7.5 23.1 3 078 2 820 +258

(3) Non-Baganda

Both sexes 194 27 13.9 13.1 14.8 3 019 2 798 +221

Males 113 15 13.3 9.2 13.3 3 091 2 808 +283

Females 81 12 14.8 18.8 16.6 2 918 2 793 J +125

TABLE 7

RELATIONSHIP BETWEEN PARITY OF MOTHER AND FREQUENCY OF LOW BIRTH-WEIGHT a

Non-infected placentae Infected placentae

Parity No. of low Low birth-weight Total No. birth-weight Low birth-weightParity ~~Total No. birth-weight infants TtlN. brhwih nat

of infants infants of infants infants
(2500 g or less) (/O) (2500 g or less)

0 90 15 16.6 25 9 36.0

1 75 13 17.3 18 4 22.2

2 110 9 8.1 14 0 0.0

3 70 4 5.7 12 2 16.6

4 53 4 7.5 8 0 0.0

5 or more 80 3 3.7 15 3 20.0

Total 478 48 10.0 92 18 19.6

a 2500 g or less.
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TABLE 8
DISTRIBUTION OF INFECTION BETWEEN PRIMIPAROUS

AND MULTIPAROUS GROUPS

Primiparous births Second birth-rank and above
DifferenceAuthor No. Infected No. Infected

in study No. % in study No. %

Archibald (1956) 173 35 20.2 290 33 11.4 8.8

Cannon (1958) 120 75 62.5 272 55 20.2 42.3

Jelliffe (1966) 115 25 21.7 455 67 14.7 7.0

DISTRIBUTION OF PRIMIPARAE
TABLE 9

AND MULTIPAROUS WOMEN BY AGE-GROUP

Non-infected Infected Percentage
Age-group Total No. of No. of Total No. of No. of Infected

(years) No. of primi- % multi- % No. of primi- % multi- % group
mothers parae parae mothers parae parae

<15 1 1 (100.0)a - - I 1 (100l0)a - - (50.0)a
15-19 106 57 53.8 49 46.2 24 18 75.0 6 25.0 18.5

20-24 173 20 11.6 153 88.4 37 5 13.5 32 86.5 17.6

25-29 123 9 7.3 111 92.5 15 1 6.7 14 93.3 10.9

30-34 59 2 3.4 61 96.8 11 - - 11 100.0 15.7

35-39 15 1 6.7 13 92.9 4 _ _ 4 (100.0)a 21.1

40-44 1 - - I (100.0)a _ - -

Total 478 9g 18.8 388 81.2 92 25 27.2 67 72.8 16.1

a Small samples in parentheses.

rate among primiparae. This would support Bruce-
Chwatt (1963), who is of the opinion that a change
in maternal immunity might take place towards the
end of pregnancy, although the possibility of a
higher incidence of parasitaemia could be attributed
to the stress of childbearing.

Butler & Bonham (1963) in their detailed report
of 17 205 births occurring in the United Kingdom
in 1 week, reported that 51.7% of all births were
male and the remaining 48.3 % of infants were
females. This male preponderance has been fre-
quently emphasized in the literature of developed
countries. When 1255 consecutive live births were
analysed at Mulago Hospital by the author, again
the male preponderance was evident-651 males,
604 females, with a sex ratio of 51.873: 50.

In babies with infected placentae, McLaren &
Ward (1962) noticed in their study a preponderance
of female births over males. In the present investiga-
tion, this reversal of ratios also exists in the positive
group (Table 10), but the anticipated excess of
male births is seen in the negative group.

It would be necessary to have a much larger
sample to evaluate whether this reversal of sex ratio
is of any significance, and it must be kept in mind
that only live births were included, and it is well
known that the sex frequency of abortions and still-
births can have a considerable effect on the sex
ratio. But in view of the highly statistically sig-
nificant difference between the mean birth-weights
of infected and non-infected groups, it is felt that
this slight reversal of the sex ratio among the in-
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TABLE 10
SEX RATIO a AMONG NEGATIVE AND POSITIVE GROUPS IN PLACENTAL STUDIES IN EAST AFRICA

Positive group Negative group Sex ratio a

Study Total No.
Positive Negativeof infants No. of No. of No. of No. of Positive Negative

females males females males group group

McLaren & Ward (1962) 400 48 38 155 159 44.186 50.636

Jelliffe (1966)

(1) Whole group 570 51 41 216 262 44.565 54.811

(2) Baganda only 376 39 26 147 164 40.000 52.733

(3) Non-Baganda 194 12 15 69 98 55.555 58.682

a Expressed as male/(male+female) x 100.

fected group would not invalidate the present
results.

Butler & Bonham (1963), when analysing the sex
distribution of birth-weights, concluded that male
and female births occurred with equal frequency in
the weight group up to 2000 g, but between 2001 g
and 3500 g females predominated. Above this weight
level there was a male preponderance, reaching its
highest frequency at birth-weights of over 4000 g.
In Table 11, where the present data are analysed, it
will be seen that a preponderance of males exists in,
all weight groups, including the lowest group of
below 2000 g.

It is regretted that, in these studies, the accurate
gestational period has not been ascertained, as a
more precise picture of the effect of malaria on
neonates of both sexes would emerge, but the
difficulties of obtaining these data from the women
of the lower socio-economic group, which is most at
risk, cannot be overestimated.

On examination of the 92 positive placentae, it
was found that 54.3% were infected with Plasmodium
falciparum. The microscopical appearance of these
placentae reconfirmed the description given already
by several authors, although in this study gameto-
cytes were seen more frequently than previously
reported-in 10 placental blood films and 7 peri-
pheral maternal bloods. In 20.7% of the remaining
slides, P. malariae parasites alone were seen. In a
further 20.7 %, no parasites were present, but large
granules of phagocytized pigment were much in
evidence. Mixed P. falciparum and P. malariae
accounted for the 4.3% of the remaining infections.

In view of the marked difference in the appearance
of these placental films, it was felt that the presumed
deleterious effect of the malarial parasite on the
growing foetus might vary with the particular plas-
modium infecting the placenta. It could be postu-
lated that an infant with a placenta typically infected
with P. falciparum, in which intense parasitic activity

TABLE 11

DISTRIBUTION OF SEXES BY BIRTH-WEIGHT AND MEAN WEIGHT a OF NEONATES WITHIN
EACH WEIGHT GROUP

Birth-weights Negative group Positive group Both groups
(g) Males Females Males Females Males Females

<1 000-2 000

2 001-3 500

3 501-4 750

6
(1 702)

206
(2 992)

50
(3 732)

5
(1 618)

177
(2 937)

34
(3 685)

2
(1 400)

38
(2 837)

1
(3 980)

0
(-)

50
(2 782)

1
(3 960)

8
(1 626)

244
(2 968)

51
(3 736)

5
(1 618)

227
(903)

35
(3 682)

a Values in parentheses.
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TABLE 12
WEIGHTS OF NEONATES BORN FROM INFECTED PLACENTAE WITH REFERENCE

TO SPECIES OF MALARIA INFECTION

Total cases Mean birth-weight
Infection No. % Male Female Both sexes

NO._ ___ ____(g) (g) j (g)

P. falciparum 50 54.4 2 769 (25) 2 720 (25) 2 745

P. malariae 19 20.7 2 841 (9) 3100 (10) 2 977

P. malariae +
P. falciparum 4 4.3 3100 (1) 2 946 (3) 2 985

Residual pigment from
recent infection 19 20.7 2 776 (6) 2 739 (13) 2 750

is seen, having what Bruce-Chwatt (1952) has suc-
cinctly described as a " culture-like" appearance,
might be more likely to show greater growth retarda-
tion than a neonate with a lower concentration of
parasites, as seen in all P. malariae infections in this
series. The slides with pigment only, however, again
showed evidence of a massive recent infection.

Table 12 shows neonatal birth-weights in relation
to the different plasmodial species. Irrespective of
sex, the lower mean birth-weights were seen among
the heavier infections with P. falciparum and the
heavily pigmented placentae, and the heavier birth-
weights among the neonates with P. malariae and
mixed infections. Once again, it is realized that the
numbers in this study are not large.

DISCUSSION

In the many studies on prematurity and low birth-
weights which have been published, it is rare to find
the malarial parasite listed as an important cause of
neonatal low birth-weight. But Morley et al. (1964)
in Nigeria, working in a holo-endemic malarious
area, showed, in a controlled study among pregnant
African women, that those receiving 50 mg of
pyrimethamine monthly during their pregnancy not

Au cours d'une etude faite en 1964-1965 A Kampala
(Ouganda) sur 570 parturientes africaines, on a decele
la presence de plasmodiums dans le sang peripherique
de 5,6% de ces femmes et dans le placenta de 16,1 %
d'entre elles. Le parasite qui predominait etait Plasmo-

only gained 852 g more weight than the women in
the control group to whom a placebo was given, but
were delivered of infants whose weight was 157 g
higher than the neonates born in the non-treated
group.

It would seem therefore that a serious plea could
be made for routine malarial chemoprophylaxis
for pregnant women in endemic areas, the drugs
being given at prenatal clinics. This should be pos-
sible despite the increased burden that it would
impose on restricted medical budgets and despite
organizational and administrative difficulties. The
effect of malaria chemoprophylaxis on immunity has
been the subject of many studies, but it is not certain
as yet what its effect would be on maternal immunity.
Colbourne (1955), in Accra, investigated a group of
Ghanaian students who had spent several years
away in the United Kingdom, and found that, on
their return, they had lost some, but not all, of their
immunity. In Lagos, Archibald & Bruce-Chwatt
(1956) showed that schoolchildren protected for
2 years with weekly pyrimethamine, appeared to
retain their immunity afterwards. With these
encouraging results, the protection of these large
groups of women at risk would seem worthy of
consideration.

UME

dium falciparum. Un seul cas de paludisme congenital
a e observe chez les nouveau-nes.
Le poids moyen a la naissance de 92 enfants nes de

meres A placenta infecte etait de 263 g inferieur a celui
de 478 enfants de m6res non infect6es. C'est lA une
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difference tres significative du point de vue statistique
(P < 0,001). La difference de poids entre les enfants du
groupe infecte et les autres etait independante du sexe de
1'enfant et d'eventuelles differences genetiques. La fre-
quence des placentas infectes etait plus elevee chez
les primipares (19,4%) que chez les multipares (15,4 %).
Cette difference a et attribuee a l'age generalement plus
bas des premieres. Des observations complementaires

sur les relations entre l'infection paludeenne et d'autres
mensurations anthropometriques des nouveau-nes feront
l'objet d'une publication ulterieure.

I1 est vivement recommande d'administrer systema-
tiquement un traitement antipaludique prophylactique
aux femmes enceintes vivant dans des regions d'endemie
paludeenne.
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