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The accompanying tables set out our experiences in the laboratory of feeding

A. gambiae on selected local (Liberian) carriers of the gametocytes of P. faleiparum.

All the mosquitos used were taken from a laboratory colony first initiated in 1957
from two wild-caught females. No mosquito was fed on blood prior to the infective
blood meal. All mosquitos were maintained at room temperature and humidity (23.200--

30.9°C; R.H. 57.4%-98.5%) and were fed only on sugar solution prior to the infection.

Patients were selected-largely for the higher gametocytaemias as we required
sporozoites for experimental procedures. The range of gametocyte counts tabulated
(Tables 1 and 2) here does not therefore represent a cross-section of gametocytaemias

usually found in the Liberian population.

Gametocytaemia was estimated at the time of feeding by taking a white cell count,

>

counting gametocytes against 1000 white cells and converting the‘cbunt to mm”.

We feel that two conclusions may be drawn from the data presented.
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1. That in Tropical Africa gametocytaemias of less than 100 gametocytes/mm3 may be
of great importance to the transmission of malaria and that there is no gametocytaemia
which is not a potential danger. We believe it would be most unwise to discount low
gametocytaemias in any consideration of the epidemiology of A. gambiae-borne
falciparum-malaria and especially when they occur in residual foci. It will be

seen that with gametocyte counts above 30 gametocytes/mm3 only one failure to infect
A. gambiae is recorded. (Tables 1 and 2)

2. We find that the majority of gametocytaemias found in Liberia are in the range of
5-50 gametoeytes/mmj. Muirhead-Thomson (1957) has shown previously that adults are
important contributors to the infection of anopheles and in our experience gameto-
cytaemias in adults are almost always below 100 gametocytesﬁmﬁa. This point has been
also stressed recently by Bruce-Chwatt (1963).

It is our conclusion that highly endemic malaria in Liberia, where sporozoite
rates in A. gambiae are around 5%, is largely maintailned by gametocytaemias of less
than 100 gametocytes/mmj. This conclusion is reinforced by the finding of an average

of less than five oocysts per gut in wild-caught Anopheles gambiae in Liberia for

nine months of the year. Furthermore it is our experience that heavy sporozoite
infections of salivary glands occur in mosquito batches where the average oocyst count
has been of the order of one to five oocysts per infected gut. It is our opinion that

the percentage of sporozoites of P. falciparum reaching the salivary glands from the

gut wall of A. gambiae is exceptionally high.
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. TABLE 1. RELATIONSHIP BETWEEN THE GAMETOCYTE COUNT OF
P. FALCIPARUM IN ADULTS (OVER 12 YEARS) AND THE INFECTION OF A. GAMBIAE

Gr'oup' of Gameto- Percentage “Average nﬁmber Estimated number
gametocyte eytes/mm} A. gambiae positive | of oocysts/ of oocysts in
count of blood | (gut and glands) infected gut 100 mosquitos
Over 1000/mm3 2 310 90 32 2 880
501-J.ooo/mm3 708 838 106 9 328
251-500/mar 489 93 9 8 835
101-250/mm3 235 78 13 1 014
235 96 14 1 344
193 80 - -
179 89 40 2z 560
123 13 13 169
102 4y 2 88
Average 178 67 16 1235
51-100,/mm 95 | 26 2 52
70 67 - -
69 o8 14 1 372
Sk 33 2 66
54 52 2 104
Average 68 55 5 399
11-50 /mn 35 33 2 66
26 0 0 0
16 23 3 69
16 5 1 5
14 : 0 0
11 0] (0] 0]
Average 20 10 1 23
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TABIE 1. RELATTONSHIP BETWEEN THE GAMETOCYTE COUNT OF P. FALCIPARUM
IN ADULTS (OVER 12 YEARS) AND THE INFECTION OF A. GAMBIAE (continued)
Gr-c;up of Gameto- 3 Percentage Average number | Estimated number
ganetocyte cytes/mm A. gambiae positive | of oocysts/ of oocysts in
count of blood (gut and glands) infected gut 100 mosquitos
0-10/mr’ 6 45 180
5 0] 0 ¢}
4 83 - -
2 2 1 2
0 17 1 7
0 0 0
0 0
0 2 6
0 2 1 2
.. Average 2 17 1 26
TABLE 2. RELATTIONSHIP BETWEEN THE GAMETCCYTE COUNT OF P. FALCIPARUM
IN CHILDREN (UNDER 12 YEARS) AND THE INFECTION OF A. GAMBIAE
[Group of Gameto- 3 Percentage Average number | Estimated number
gametocyte Age |cytes/mm A. gambiae positive |of oocysts/ of oocysts in
count (yrs)|of blood | (gut and glands)  |infected gut. | 100 mosguitos
Oveg 1000/ 2%2 | 6 294 71 .62 4ho2
i 6 |3 895 9 10 90
1 1 596 79 135 1C 665
b 1 31 25 29 1 365
¥ 11 406 52 163 1 476
5 |1 290 100 154 15 k00
3 11 166 69 by 2 329
Average 3 2 455 59 86 6 175
501-1000/ |2%2 772 100 85 8 500
mr .
1¥2 763 71 88 6 2u8
4 751 19 3 57
2 700 7 29 ¢ 233
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. RELATIONSHIP BETWEEN THE GAMETOCYTE COUNT OF P. FALCIPARUM
IN CHILDREN (UNDER 12 YEARS) AND THE INFECTION OF A. GAMBIAE (continued)

Groﬁpwof Gameto- Percentage Avefaée number Estimated number
gametocyte Age cytes/mm A. gambiae positive|{of oocysts/ of oocysts in
count (yrs) jof blood (gut and glands) . |infected gut 100 mosguitos
500-1000/ 5 696 100 31 '3 100
?Z’zntinued) 7 636 8 161 13 363 ..
2 631 100 - -
3/4 578 84 74 6 216
6 516 56 42 2 352
Average 3 671 77 64 5 259
251-500/ 7 482 97 100 9 700
mmnJ 10 45y 80 66 5 280
3 448 ko 7 280
4 437 82 105 8 610
1 364 92 31 2 852
4 308" 0 0 0
12 295 ™ > 225
4 257 86 40 3 440
4 256 78 - -
3 253 100 100 10 000
Average 4 355 73 50 4 488
101-250/ 4 189 75 45 3 375
i 4o 185 96 32 '3 072
6 181 89 70 6 230
9 180 76 - -
9 162 90 26 2 340
7 161 80 54 4 320
5 140 o4 15 1 410
2 140 71 86 6 106
4 133 58 2.4 139
5 120 87 6 522
! 104 49 2 o8
Average 6 154 79 34 2 761

Gametocytes distorted and possibly immature.
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TABLE 2.  RELATIONSHIP BETWEEN THE GAMETOCYTE COUNT OF P. FALCIPARUM
IN CHIIDREN (UNDER 12 YEARS) AND THE INFECTION OF A. GAMBIAE (continued)
Group of Gameto- 3 Percentage Average number | Estimated number
gametocyte | Age | cytes/mm” | A. gambiae positive| of oocysts/ of oocysts in
count (yrs) | of blood | (gut and glands) infected gut 100 mosquitos
51-100/m | 9 90 81 8 648
0-10/mm3 6 0 0 0
4 3 53 - -
7 > 55 5 275
Average 6 3 36 2.5 | i38




The purpose of the WHO/Mal series of documents is threefold:

(a) to acquaint WHO staff, national institutes and individual research or
public health workers with the changing trends of malaria research and the
progress of malaria eradication by means of summaries of some relevant

problems;

(p) to distribute to the groups mentioned above those field reports and
other communications which are of particular interest but which would not

normally be printed in any WHO publications;

(c) to make available to interested readers some papers which will
eventually appear in print but which, on account of their immediate interest

or lmportance, deserve to be known without undue delay.

The issue of a paper in this series does not therefore constitute formal

publication and a paper so issued may, with the agreement of the author and WHO,

be published in a WHO periodical or elsewhere.

Authors alone are responsible for views expressed in signed articles. The

mention of manufacturing companies or of their proprietary products does not imply

that they are recommended or endorsed by the World Health Organization.



