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another organophosphorus insecticide. Populations D and E 
had been, respectively, 24 and 31 times as resistant to mala
thion as population A, and the mixed population proved to 
be I 5 times more resistant to dichlorvos than population A. 

Table 3 Response of Two Whitefly Populations to Dichlorvos, 1972 

Population 
A 

Slope±s.e. 
1.44±0.162 
0.90±0.138 

Log LC50 ±s.e. 
1.53±0.058 
2.71 ± 0.106 

LC,o (p.p.m.) 
34 

D/E 513 

Our observations show that resistance to at least three 
chemicals occurs in glasshouse whitefly and that the level of 
resistance varies in different populations. It seems likely that 
resistance will become widespread through the distribution of 
plants infested with resistant whiteflies. Work is continuing 
on the assessment of other chemicals for the control of this pest. 

We thank Mr K. G. Gostick for his advice and help with 
analyses. 
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Selective Feeding of Anopheles 
gambiae according to ABO Blood 
Group Status 
IN investigations of physiological factors affecting the selection 
of human hosts for feeding by the mosquito Anopheles gambiae 
(species A from Nkolmekok2

, Cameroons), pairs of subjects 
were chosen who contrasted in ABO blood group status. The 
experiments were conducted under conditions which simulated 
as closely as possible those under which females of A. gambiae 
normally bite. Because illumination was limited to a dim red 
light, counting how many of the twenty female insects used 
took a blood meal from the arm of a particular host proved 
difficult. We found, however, that even if only a very small 
blood meal was taken during the ten minutes' testing time, the 
ABO status of this meal could be reliably established within an 
hour, by extracting the blood from the mosquito's gut and 
performing direct agglutination tests on it with anti-A and anti
B sera. In over a hundred blind tests there were only two cases 
of possible error. 

Table 1 

Blood group 
0 
A 
B 

AB 
A+B+AB 

Mean Number of Bites in Each Group 

No. of subjects 
42 
41 
14 

5 
60 

Mean No. of bites• 
5.045 
3.276 
4.250 
3.280 
3.503 

• For each subject exposed more than once the average value was 
used. 

Analysis of the blood group data reveals that the mosquitoes 
preferentially selected hosts of blood group 0. The mean 
numbers of bites in the different groups are shown in Table l. 
For statistical analysis the ratio of bites in individuals of one 
blood group to those of another group were used. The 
standardized normal deviate (s.n.d.) is calculated for each test, 
with continuity correction. For individuals of O and A blood 
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group (the most common test situation) this is expressed as 

loge [(r0 + ½)/(r A + ½)] 

s.n.d. = [(r A + ½)- 1 + (r0 + ½)- 1 ]½ 

where r0 is the number of mosquitoes biting the O subject and 
r A the number biting the A subject. This procedure obviates 
the variation in total number of mosquitoes choosing to feed 
from test to test and the logit transformation effectively 
normalizes the distribution of the ratio as is indicated by a 
normal plot of the s.n.d.s. Some subjects took part in several 
experiments in different combinations of pairs, but singling out 
for analysis only those cases where a subject was first used 
produces a normal plot with the same mean and slope as when 
using all the experiments, and this slope is very close to the 
theoretical value. All the variation is therefore accounted for 
by the blood group difference. On the null hypothesis that 
mosquitoes feed randomly with respect to ABO status, the 
s.n.d.s have a mean of O and the standard deviation of the 
mean equals 1/n½- In the 97 pairs of O and A individuals in 
these experiments, the sum of the s.n.d.s is 38.3 and t96 equals 
3.9 which is significant at the 0.1 % probability level. In O and 
B pairs t 25 =3.3, significant at the 0.5 % probability level. 
When O subjects are compared with all non-O subjects, the 
sum of the s.n.d.s is 59.2 and /136 =5.1, also significant at the 
0.1 % probability level. 

These experiments strongly suggest that A. gambiae recog
nizes ABO blood group variation, and is selective in its feeding, 
with a preference for blood group 0. The basis for this recogni
tion and selection is not obvious, although ABH blood group 
substances do occur on skin cells1 -• and have been reported in 
sweat•. 

This finding could be of great importance in infectivity rates, 
the development of acquired immunity and natural selection 
for ABO blood groups in malarious regions. It needs, however, 
to be confirmed and extended to other strains of A. gambiae 
and other Anophelines. 

We thank Dr G. Davidson and Professor L. Bruce-Chwatt 
for advice. 
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Carcinogenic Nitrosamines formed 
by Drug/Nitrite Interactions 
N1TROSAMINES are compounds with broad carcinogenic activity 
in many animal species, but have seldom been detected in the 
environment in significant quantities. Man may nevertheless 
be exposed to nitrosarnines formed in vivo from ingested nitrite 
and secondary amines 1 

-
3

• Nitrite is a common constituent of 
the diet, as are several secondary amines4

• Since tertiary amines 
can also react with nitrite' in the mildly acid conditions of the 
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