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Development of Insecticide Resistance in
Body Lice in Villages of North-Eastern Iran

by J. MCLINTOCK, WHO Entomologist,I

A. ZEINI, Entomologist, Institute of Malariology and Parasitology,
Teheran University School of Medicine, Teheran, Iran,
and B. DJANBAKHSH, Chief ofEntomological Section, Institute of Malariology
and Parasitology, Teheran University School of Medicine, Teheran, Iran

From May 1954 to June 1957, a WHO-assisted study of the control of
arthropod-borne diseases was carried out in north-eastern Iran, the work
being concentrated in 35 villages of Shahrestan Sabzewar. The diseases
involved included malaria, tick-borne relapsing fever, oriental sore, and
typhus. One of the objectives of the project was to develop and improve
methods of control of these diseases under the conditions that existed in the
villages of the region.

Typhus is widespread in Iran but of low endemicity, and from time to
time the disease appears in epidemics that might involve only a few villages
or the whole country. The last widespread epidemic occurred from 1942 to
1944. It was therefore of considerable importance to know whether the
endemic disease could be controlled and what measures should be adopted
to arrest an epidemic. Owing to the low endemicity, it was impossible to
measure the effectiveness of control measures on the incidence of the disease,
and efforts were therefore directed towards controlling the populations of
vector lice. Human infestation with body lice is widespread in the poorer
villages and sections of the cities of Iran. In the Sabzewar region, louse
control studies were made in 28 villages with populations ranging from 60
to 600 persons. The numbers infested with lice when first examined varied
from 25 % to almost 1000% of the population.

The first control experiments were made in 1955. At that time, it was
already well known that lice in certain parts of the world are able to develop
strains resistant to insecticides; considerable caution was therefore exercised
in making the applications. In 16 villages, 10% DDT dust or 1 % gamma
BHC dust was applied two to four times at intervals of one or two months,
first at an average rate of 17 g per person and later at about 50 g per person.
In some villages, the dust was applied to a random sample of the population;
in other villages, to all the inhabitants who could be reached. These
procedures did not give satisfactory control, nor did they provoke any
noteworthy development of strains resistant to the insecticides.

In 1956 the experiments were planned on a more comprehensive scale,
as many persons as possible in a village, and also bedding, clothes, and
carpets, being dusted (A) once a week for four weeks, (B) four times at
fortnightly intervals, or (C) once a week for three weeks and then once a
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month for five months. Each method of application was used in four
villages, in two with 10% DDT dust and in the other two with 1 % gamma
BHC dust. Before application of the insecticide, each person was examined
for lice. The dust was applied at an average rate of 51 g per person with
hand dusters by the usually accepted technique. The percentage of persons
examined and dusted in each of the 12 villages at each visit of the team
ranged from 73 to 100. Completion of the dusting schedules was followed
by periodic inspections, usually at monthly intervals. The dusting and
inspection programme was carried out from May to December in 12 villages,
10 of which had never been totally dusted before.

Of the three methods of application tried, method A was the most
satisfactory, as it brought the percentage of persons infested to the lowest
level in the shortest time. Method C-dustings at monthly intervals-
maintained the percentage infested at a low level in only one of the four
villages. DDT brought the percentage of persons infested to slightly lower
levels than BHC.

One of the most interesting features of the study concerned the suscepti-
bility of the lice to the insecticides used. The first indication we received that
resistance had developed was in the village of Farimaneh (method C, BHC)
when, at the inspection before dusting in October, it was noticed that the
number of persons infested had increased considerably over that at the
inspection preceding dusting in September. A susceptibility test in Novem-
ber, with the special kits supplied by WHO, revealed that only about 61 %
of the lice were killed or seriously affected by exposure to 0.25 % BHC.
Dusting was stopped in this village. Farimaneh was one of the two villages
that had been totally dusted in 1955-also with BHC.1 Fairly satisfactory
control was obtained in most of the test villages in 1956, and the infestation
data did not indicate that resistant strains had developed in villages other
than Farimaneh. Nevertheless, during the next six months, before dusting
was resumed infestation counts and susceptibility tests were performed in
all the villages that had been dusted during 1956.

Following the instructions issued with the special WHO test kits, lots
of 10 to 20 recently fed adult lice were exposed for 24 hours to pieces of
cloth dusted with insecticide. The cloths and lice were covered with halves
of small petri dishes and kept in the dark. The tests were conducted at the
ambient temperatures of the rooms in the village houses or in the Sabzewar
field stations where the tests were performed; the temperatures ranged from
130C to 26.50C. Relative humidities ranged from 300% to 900%. Each test
was read at the end of 24 hours.

The table shows that strains resistant to BHC developed in those villages
that had been dusted by method A (Bekrabad and Banidar) and method C
(Farimaneh and Ardin) but not in those dusted by method B; on the other
hand, in the villages in which DDT was used, no noticeably resistant strains
developed. In the villages of Farimaneh and Banidar, however, there is
some indication that the lice populations dusted with BHC also developed
some resistance to DDT.

Karimabad, dusted with DDT, was the other.



NOTES

The inferences to be drawn are (1) that 1% gamma BHC dust applied
for louse control is more liable to promote resistance in lice than 10%
DDT dust, and (2) that the frequency of application also plays some part in
the production of resistance. We have therefore recommended that BHC
dust should not be used for louse control in Iran.

INSECTICIDE-SUSCEPTIBILITY TESTS ON LICE, SABZEWAR, IRAN

t = number tested; d = number dead or seriously affected (totals of two or three tests on consecutive days).
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_ DDT BHC IControl
Village Dusting Date-method Of test 0.1% 0.5% 1.0%y 5.0% 0.25% 0.5%

t d t d t d t d t d t d t d

Gowdassia DDT-A 4/56 45 38 45 43 45 45 45 45 45 43 45 45 65 6

4/57 50 50 50 50 50 50 50 50 50 50 50 50 50 5

Karimabad DDT-C 4/56 20 18 20 19 20 20 20 20 20 20 20 20 30 3

.. .. 5157 55 55 55 55 55 55 55 55 55 55 55 55 100 3

Farimaneh BHC-C 11/56 - - - - - - - - 75 47 75 72 75 3

.9 It.. 3/57 65 51 65 60 65 65 65 65 65 9 65 16 65 3

Abaresh Control 11/56 43 43 43 43 43 43 43 43 43 43 43 43 43 5

Abulchenari DDT-B 11/56 70 70 70 70 70 70 70 70 - - - - 70 2

Bekrabad BHC-A 5/57 85 82 85 85 85 85 85 85 85 15 85 78 170 0

Banidar BHC-A 5/57 140 126 140 137 140 139 140 140 140 54 140 77 280 9

Kalaghvar DDT-A 5/57 45 45 45 45 45 45 45 45 45 45 45 45 60 6

Kalateh
Naseri BHC-B 5/57 35 35 35 35 35 35 35 35 35 35 35 35 60 2

Sadid DDT-C 5/57 35 35 35 35 35 35 35 35 40 40 40 40 50 2

Nourabad DDT-B 5/57 50 45 50 50 50 50 50 50 50 50 50 50 100 9

Ardin BHC-C 6/57 80 80 80 80 80 80 80 80 80 53 80 80 160 4

Zali BHC-B 6/57 30 30 30 30 30 30 30 30 30 30 30 30 70 3
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