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EXTENSION TO OTHER INSECTICIDES OF THE RESISTANCE TO DDT
OBSERVED IN ANOPHELES SACHAROVI

by

Dr. G. GEORGOPOULOS
Athens School of Hygiene

From observations made in Greece in 1951(1)(2)(3), it appears that, after a
five year nation-wide malaria control programme carried out with the use of DDT,
there were indications that A. sacharovi developed a certain degree of resistance

to this insecticide.

Iater observations (4)(5), and especially those made in Scala-laconia area(6) .
in the summer of 1952, confirmed fully the above phenomenon, and‘as revealed by
laboratory contact made concurrently(6), the resistance developed by the local
vector was also extended to Gammexane. Concurrently a 100 per cent mortality was
observed among A. sacharovi, from the same area, placed in contact with chlordane

and dieldrin under laboratory conditions.

With special regard to chlordane, which gave in the past satisfactory results
(7) against DDT-resistant Musca domestica(8), it should be noted that 4,071

A. sacharovi, placed for 30 minutes into contact with sprayed cages (at the rate of
150 mg per sq.m), kept in the laboratory, were all killed within the first 24
hours and this lethal action extended for a period of 40 days, at least, after

spraying,

During the same period, it was decided, for practical purposes, to investigate
whether the efficieney of chlordane against the local vector remains steady under

outdoor conditions.

For this purpose, the village of Ieimona of the same area, located near the

outfall of river Evrotas, was selecteds This village has a population of 834 and
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is surrounded by extensive rice field and cotton plantation.

Malaria conditions in the area

Anopheline density in the area has always been high. During the pre-DIT period,
malaria incidence in the area (13 villages, population 7,180) was high, and the school
age endemo-epidemiological indices collected annually in the neighbouring village of
Scala (considered as representative of the whole area) reached high rates (Table II).

The rates collected, during recent years, from school students and a limited
number of infants of the same village and the village of Ieimona, show a complete

decline.

Anopheline density of the village of Leimona during the 1952 malaria season, when
the chlordane spray was carried out, was very high, reaching a peak two days prior to
the spray (12 July, four premises, male 412, female 4,542).

The village of Leimoha had been sprayed with DDT (1.8 g/mz) for five successive
years (1946~50), but no spraying was done in 1951.

Observations in the village of leimona

During the 14-17 July 1952, period and while the anopheline population in the
village was high, all houses and stables in the village (430 premises in all) were
gprayed with emulsified chlordane 74% at 1.5 g per sq.m of surface.

Three stables in the village were left unsprayed to serve as control stations.

As control stations were also used other stables in the neighbouring village of

Souli, located seven kilometres away in the same area.

From 22 July, i.e. five days after the chlordane spray, catches of mosquitos were
started (a) in sprayed premises of the village of leimona, (b) in unsprayed premises of

the same village and (c¢) in premises of the unsprayed neighbouring village of Souli,

These daily catches were made long after sunrise (two to three hours) in bedrooms
and stables of the village of leimona (at the average rate of two bedrooms to one stab':

and up to a number of ancphelines, sufficient for further observations.

The anophelines caught were transferred to unsprayed premises and were placed
separately in clean screen cages 0.40 x 0.40 x 0.40 m, kept under suibable environ-

mental conditions,
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Every morning and for three 24-hour periods after their caging, the dead mosquitos

were countede
Results
The results obtained are as followsg

(a) 4,774 A. sacharovi, of which 507 males and 4,267 females, caught two to
three hours after sunrise within bedrooms and stables sprayed with chlordane

74% (15 g/m?), survived in clean cages for 24 hours 63.9% - 89.4%, for 48 hours
40.3% - 80.7% and for 72 hours 13.3% - 66.6%.

(b) 5,032 A. sacharovi, of which 341 males and 4,691 females, caught within
unsprayed stables of the same village, survived in clean cages for 24 hours
86.3% - 97.4%, for 48 hours 60.6% = 94.9% and for 72 hours 40.7% - 82.1%.

(c) 6,102 A. sacharovi, of which 156 males and 946 females, caught'within,
stables of the unsprayed neighbouring village of Souli, survived in clean cages
for 24 hours 95.4%7 - 98.1%, for 48 hours, 8l.6% - 92.0% and for 72 hours 60.5% —
84.0%, - '

(d) The survival rate of A. sacharovi, caught within premlses sprayed with
chlordane, became, for the most part, higher as the tlme between the capture date
and the day of the spraying of the wvillage gets more distante The survival rate;
in all cases, is con81derably hlgher among females. '
(e) The above—mentloned considerable surv1val rate of A. sacharov1, caught

«®

within premises sprayed with chlordane,‘was noted from the first catches, iie.

from the fifth day after spraying, at practically the same rate.

Conclusions

[RRY

The chlordane 74% residual spray, made for the first time in 1952 in the village
of Leimona of Seala-Laconia area, which for five successive years, since 1946, had been

sprayed with DDT, had but little effect on A. 5acharovis

The observed rate of survival of the mosquitoes caught with chlordane-sprayed

premises wagmearly the same as that noted among mosquitos, caught within. unsprayed
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premises of the same village and premises of the unsprayed village of Souli.

These observations, being in complete contrast to previous ones, made in Greece
during the 1946=50 period with the same insecticide, indicate that the resistance to
DDT, developed by the local vector, was extended to chlordane, probably in a lower
degree, that seems to justify the contrary results, obtained with the same insecticide
under laboratory conditions. ’
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SPLEEN AND PARASITE RATES AMONG SCHOOLCHIIDREN AND
BoyE INFANTS IN SCALA-IACONIA .~ 1933--1951

Spleen survey of ‘ Parasite survey of
Year schoolchildren : schoolchildren infants

exavinsid % examined % examined %
1933 99 80 ' 99 .38
1934 95 89 95 58
1935 94 89 ' 94 64
1936 100 77 100 34
1937 84 63 84 25
1938 100 83 . o8 54
1945 , 25 8
1946 32 100 0 9 0
1948 93 0
1949 11 100 0
1950 100 0
1951 ‘205 0

Table IT
SFLEEN AND PARASITE RATES AMONG SCHOOLCHTIDREN AND
SOME INFANTS IN IEIMONA-LACONIA, 1949-1952

Year Spleen survey of Parasite survey of

schoolchildren schoolchildren infants

examined %  examined % exanined %
1949 | 48 14.5 47 0
1950 62 0
1951 73 0 7 0
1952




WHO Mal /95

page 6

297 | L°Te| 9°8L | 6°08 | 708

AV ER RS 0°GE | 8°96 | U°8L | L0OS ¥y €z oT 56 ~1%
T°28 | 68| G0, £°%6 | 8°56 ThL 76 67251278 A00° T €96 8¢ CT 2°0-T¢
ool 6°LL ] 9°8Y ] L2988 | L°L8 | 8°V9 | L°G6| 0°96 | 6°T6 | 248 S8 LE 0T 320211
Leoy| To€v | 6°¢ | 0°8h | 618 | LeEe | €266 6°L6 | 7°8S | 789 T £8Y°T| TOT 0T 8°0T-1T
9TV | L°97 | L°4 1 9°09 ) 0°L9 | €8T | €98 1°€8 *@,S Z80°T ¢ O%6 (AN 0T LOTE~E
eq0] °‘wod °TeW °901 ‘woed °“TeW = ‘901 °wegd °TeW | *30] ‘wed °*Tel 8959 potasd
SINOH g4 I19%FV SanoH gy 1933V sanoH g JI94JV ‘ Jo uotg}

JAOIRYORS ‘Y SUTATAIRS JO ¢ ©delsay pe3e) Jo Joqumi *ON —2AISSqQQ

\ YNOWIHT 40 SHSIHIHd
QEXVYdSNG NI JHPAVO IAOYVHOYS °*V J0 SHIVH TVATANAS
AT oTqel
n

2°TS | 8°€5 | 8°YT| 8°89| ¥ TL| S°8T | 8°98 | L*88] 9°6T | €95 92s { L2z OoT | $5-97 8°6 -1t
9°99 | 2°69 | 2°¥€| L08| 6*€8| ¥ TI¥ | ¥°68 | T*T6| ¢*°89 | 9€6 998 | OL Ot | $¥—-9¢ 8°0€~T2
2°9€ | G*6E | V9 | 8°€G| LG | V6T | YL |€°SL| L*9Y ]| 294 689 | LL OT | $€-92 8°02-11
gectlawr|9°c | €oy] €°6y|8°L | 6°€9 | T°TL| L°LT | 8E€Y T | 972 1| 26T OT | S2-9T | 8°0T-T
9°€2 | 9°92 | $°€ | G*6¥| 0°6S | L°2T | 9°0L | ¥°9L{ 6°T€ | §80°T| Y76 |TVT 0T | ST-¢ “LUTE-TZ
*q0], ‘w8 °TEA *90L ‘wdJ ‘TN °30] ‘W °TeN | *905 ‘wed °TeW | S9S9] | Lexds poTaad
SINOH g/ Y24V BJNOH 8% 99V EIMOH %2 I99FY . X Jo | aegqJe UoTg

FAoIRyOEBS ‘Y SUuTATAIMS JC § 9Fegsay paden Jo Jsqumy *ON sfeq | -eaxasqQ

A%\o $°T) ¥%4 ANVQNOTHD HIIW QHAVHAS ‘VNUWIRT 4O EOVITIA THI 40

SASTNHId NI IHDAVO IAQUVHOVS °V 4O SHIVH TVAIAHMAS

III °TQ®L



WHOAML /55

page 7

L1y | e |00z | Lzslé n.mm 8°66 | 0°L6 1997 | €T | 66T°T| O 0t 6°6 ~1€
W |8l 6E | 906l £ 8| €LY | Y96 | ¥°L5|9°8S | 8ZIT| 660°T| 62 ot 8°06-T12
£°09 | 8°09 1 0°%6Z | s°sL]| 8°8L| 0°0S | ¥°S6 | L°$6 | @°SL | SSTT| €Tt ex &X 8°02-TL
0L | Sl 19 | L°68] T°06| 8°0L | €286 | 9°86 |€%€8 | TIe‘T| L3T°T| & ot 8°0T~T |
L€9 |9°r9leyy | 9°13| 8°8L|%"€9 | 096 | 8°96 |0°LL | BET|8TE‘T| DO *) § L 1e~z2
el °*wed °TeR  T1®301 *TeN Te9el °*wed °TeN | [®I9L *wagd “Tej | 89S9L POTId
SINOY ZL I2¥FY SINOH gY 199V SINOH Y2 I3V Jo uoT3
HeIeyIes °y Sutajaang Jo 9 adeasay pode) jo Joqumy *oN -BALI8qQ

1100S d0 FOVTIIA GIXVHdSNN JHL 40

A °T98]

SHSTNIHd NI JIHOAYO TAOHVHOVS °V J0 SHLVH TVALAYNS




FIG. 1 FIRST 24 HOURS PERIOD
PREMIERE PERIODE DE 24 HEURES
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Pourcentage moyen de A. sacharovi survivants

Average % of surviving A. sacharovi

SECOND 24 HOURS PERIOD

FIG. 2
DEUXIEME PERIODE DE 24 HEURES
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FIG. 3 THIRD 24 HOURS PERIOD
TROISIEME PERIODE DE 24 HEURES
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