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Studies on the Development of Insecticide Resistance in Sarcophaga peregrina, Koichi,

M.arsvo, Department of Medical Zoology, Nagasaki University School of Medicine (Director:

Prof, N, Owmorl).
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Fig, 1 Percentage mortality of S. peregrina larvae in successive generations under larval selection

pressure from six different insecticides
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A poisoned culture medium was prepared in the rearing can, 9 cm in diameter and 11 cm high, putting
a mixture (wheat bran 10, fish meal 10, brewer yeast 1 part) 100 g + water 180 cc, and adding a
diluent 20 cc containing the indicated dose of an insecticide. 500 larvae deposited within 24 hours were

added to the medium and kept for 12 days until all survived larvae completed pupation,
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Table

adult S, peregrina by sex and insecticide at 5, 10, 15,

2 Average accumulated percentage mortality for 18 successive generations of

and 20 days after the first emer-

gence of adults reared under larval selection pressure

Insecticide. used Sex onoi’?ileé\Io- Percentage mortality after
for selection emerged 5 days 10 days 15 days 20 days
Female 1889 2.2 6.8 | 16.6 33.2
DDT 3
Male 1659 3.1 13.3 | 27.0 48.9
Female 1770 3.2 9.6 | 19.5 37.2
Lindane "
Male 1596 4.4 12.2 | 26.1 44.4
Female 1247 7.9 14.7 26.6 48.2
Dieldrin
Male 1169 9.2 20.3 34.8 55.9
Female 1705 1.6 7.3 17.6 40.5
Diazinon
Male 1786 2.5 13.7 30 0 51.8
Female 1915 1.5 6.3 15 2 35.5
DDVP
Male 1726 2.1 10.3 19.6 43.5
Ortho-dichlor- Female 1732 2.3 8.8 21.0 45.1
benzene Male 1594 3.4 14.0 30.1 56.0
Female 1927 1.8 7.0 19.9 41.3
Parent strain
Male 1787 3.0 14.5 33.3 56.7

Table 1
for 18 successive generations of S, peregrina

Average percentage emergence

pupae having reached from larvae survived

the heavier larval pressure from various

insecticides
Insecticide [No, of pupae N<?, of Percentage
used for |prepared for| flies

R emergence
selection |emergence |emerged
DDT 3954 3546 89.7
Lindane 3849 3366 87.5
Dieldrin 2785 2416 86.5
Diazinon 4084 3691 | 90.4
DDVP 4070 3641 89.5
Ortho-
dichlor- 3716 3326 89.5
benzene
Parent 4100 3714 90.6
strain
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Table 3 Increase in insecticide tolerance
of S, peregrina larvae reared under larval
selection pressure on culture media poisoned

by 5 different insecticides

Insecticide |[LD50 ofl LD50 in |Resistan-ce
used for 17th selected|
selection [parent | generation | ratio
DDT 0.71 1.0 1.4
Lindane 1.0 9.9 9.9
Dieldrin 0.12 8.8 73
Diazinon 0.051 0.32 6.3
DDVP 0.016 0.020 1.3
Ortho-

dichlor- 41 44 1.1
benzene

Percentage mortalities of larvae in each
case were converted to probits and plotted
against logarithm of doses, estimating
graphically the LD50 of each insecticide

in mg per can,

Table 4 Increase in insecticide tolerance of adult S, peregrina reared under larval

selection pressure on poisoned culture media

Insecticide LD50 in LD50 in 18th
used for Sex parent selected Le_vil of
selection strain generation resistance
DDT Ferpale 0.63 0.83 1.3
Male 0.45 0.54 1.2
. Female 0.025 0.67 27
Lindane Male 0.018 0.27 15
. . Female 0.10 >50 >500
Dield
reldrin Male 0.086 17 200
.. Female 0.026 0.055 2.1
D . . .
tazinon Male 0.020 0.055 2.8
Female 0.011 0.019 1.7
DD . . .
VP Male 0.0094 0.011 1.2

10 flies were kept at 25°C for 24 hours on a filter paper of 10 cm square impregnated

with lcc of acetone solution of the incecticides in the two replications of 4 different

doses, LD5() was estimated graphically and is given in mg per 10 cm square,
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Fig, 2 Increases in insecticide tolerance of S, peregrina larvae reared under
selection pressure on poisoned culture media from various insecticides
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BRICH LTREE, &5 0LiEd CEEicEiED
REBL ONIDIR LT, £47 97 v TOHEIC
FERITK LT3 E EBOEREDIENS SN
5l ERBEHROH BT ETH->T, F2EDEAIC
AR EBERRE L THLA T EERERT 55
DCRBOPEEZ DN, BEDES I Hoskins
& Gordon (1955) ™z Vigor tolerance D
FEHL B> TWDE 50N H AN,

FAN Y VTN UICEA, WKBIG®R 1~
2 I TERICET M TR L, 8 3 B DIR#EIR
2Rt b b b T SO KD S 178
»7zdid, Milani (1957) O#E LicA =/~ TD
DDTHCHLME, Lucillia cuprina (BT BT 40 FY
viEfi#t (Shanahan 1960), DBAIMUTED,

Table

selection pressure on poisoned culture media

Shanahan ASRSTEEHIE, TOEEBE—D
BEFHEREOREICEAS L2500 & AN X
W, VY Ry, FATY v TRk LEBEICRBR A
ICHEEFUEDE R L7208, DICikERd 1cBe, &
ORE  TERESERT 20 RAROBHEVES
ER-D

I SHEZBHEALIISEED, SHRVHRIC

I BT EHE

H HF X TEK U CEREORELTDH 1B,
MR RFNC T BRSO RE AR, TORNIR
AL LICT BT L, ERNERMO GRS
0, EREOATIENEREZHEOMCT S LIcEE
THbH, 4N BIARESIC DT, #
LZOHEDERD» D, Metcalf (1955) (3 EFHRRRHE
%6 DD N — TS, AU v— 7HROBRFT
REEORNEYMART CEEPLPIC LT A.
Z 2 TR &R BRI TN E RIS o e v F = 708
TIEOWT, BRI LA OO EFER AN KT
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X 2IkE, RUFEEKE O SRR DR R HHETE
L<BEfFsEER0T, £Neh 6 EBFICHT 2/
ZHrTE~z. FOFERIROSIREKOBEALS
MRITD, 3RBOBET2 /I ORVELELDA
BUAEEERC, EFRUBELIANO YIS 100 Eik
TR AN, 12BBROELEU S HRFETREHL,
LD50AEE Ui, %=NENOEKEEOEHR RFNIC
W35 LD50AFEREKREEDZF N E WKL TRT &S
EZOROTH 5.

5 Cross tolerance in S, peregvina larvae reared for 18 generations under larval

Insecticide Insecticide used for test
used for -
selection DDT | Lindane | Dieldrin | Diazinon | DDyp | Ortho-dichlor-
DDT 1.3 0.92 0.24 0.075 0.018 26
Lindane 1.4 10 6.9 0.10 0.022 32
Dieldrin 1.3 8.7 7.1 0.071 0.023 40
Diazinon 1.6 0.89 0.15 0.31 0.018 28
DDVP 0.83 1.2 0.29 0.078 0.017 30
Ortho-dichlor- -
benzene 1.3 1.3 0.18 0.055 0.017 22
Parant strain 1.0 0.99 0.14 0.086 0.015 36

LD50 was estimated graphically and is given in mg per can,
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Table § Cross tolerance in adult S, peregrine reared for 18 generations under larval
selection pressure on poisoned culture media
Insecticide used Sex - Insecticide used for test
for selection DDT Lindane | Dieldrin ‘ Diazinon DDVP
DDT Female 0.83 0.034 0.18 0.032 0.012
Male 0.54 0.016 0.097 0.020 0.0092
Lindane Female 0.35 0.67 38 0.044 0.012
Male 0.34 0.27 10 0.037 0.0091
o Female | 1.1 0.3 | >50 0.031 0.012
Dield . .
teldrin Male 0.42 0.23 | 17 0.028 0.0094
Diazinon Female 0.60 0.024 0.12 0.055 0.011
Male 0.35 0.017 0.10 0.055 0.0082
DDVP Female 0.65 0.032 0.10 0.040 0.019
Male 0.32 0.021 0.074 0.024 0.011
Ortho-dichlor- Female 0.72 0.019 0.11 0.025 0.0091
benzene Male 0.42 0.016 0.064 0.022 0.0088
Parent strain Female 0.63 0.025 0.10 0.026 0.011
Male 0.45 0.018 0.086 0.020 0.0094

LD50 was estimated graphically and is given in mg per filter paper of 10 cm square,
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Fig, 3 Percentage knock down of adult S, peregrina in successive generations under

adult selection pressure from Dieldrin
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100 flies of both sexes separated just after the emergence were kept for 24 hours using

a emulsion diluent of the indicated percentage as the only food source,
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Fig., 4 Comparison of increase in the Dieldrin resistance of adult S, peregrina reared

under adult selection pressure (cf. Fig, 3) with that of larvae reared under larval selec-
tion pressure (Dieldrin in Fig.2)
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Table 7 Development of Dieldrin resistance
in adult S, peregrina reared for 9 genera-
tions under adult selection pressure using
the liquid poison for 24 hours as the only

food source

H
Sex KC5Q in inKQ(t:go Resistance
parent generation ratio
Female 0.010 0.41 41
Male 0.0096 0.31 32

KC50 was estimated graphically and is

given in the percent concentration,

Table

of adults and larvae of S, peregrina reared under the larval selection pressure,

of those reared under adult selection pressure
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8 Comparison of the development of Dieldrin resistance in the last generation

with that

s Parent strain Larval selection } Adult selection

tage tested Level of Level of
LD50 LD50 ‘ resistance } LD50 resistance

Larvae* 0.12 5.2 ’ 48 9.7 81

Female** 0.10 >50 I >500 >50 >500

Male ** 0.086 17 200 29 340

* LD50 was estimated graphically and is given in mg per can.

** LD50 was estimated similarly and is given in mg per filter paper of 10 cm square,
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Summary

1) Development of insecticide resistance in Sarcophaga peregrina was investigated with
the laboratory strain, RIE strain, which was originated from a colony from an untreated

1959.
The selection was made under larval selection pressure from five different insecticides,

privy in Nagasaki City and reared in our laboratory for 10 generations from July,

DDT, Lindane, Diazinon, DDVP, and Ortho-dichlorbenzene for 18 successive generations,
while, for Dieldrin the selection was made under larval and adult selection pressure for
14 generations and 10 ones respectively, The experiments were carried out during from
July, 1960 to January, 1952.

2) Larval susceptibilities for the insecticides were examined with the larvae of succes-
sive generations by poisoned medium method (Fig, 1) with the results shown in Fig,K 2 :
No increases in tolerance were observed with DDT, DDVP, and Ortho-dichlorbenzene;
gradual but inconspicuous increases were done with Diazinon and Lindane reaching 6,3 and
9.9 in the resistance ratio respectively (Table 3) ; while in the case of Dieldrin within
2 generations the resistance increased rapidly to about 80 in the ratio remaining on a
plateau in subsequent generations as shown in Fig, 2. When compared the susceptibilities
of adults (by contact method, Table 4) for each insecticide with those of larvae (by
poisoned medium one, Table 3), of the last generations having been reared under the
larval selection pressure, there found little difference in insecticides such as DDT and
DDVP, and in Diazinon the adults show rather higher susceptibility, while on the

contrary, in Lindane and Dieldrin the larvae show markedly higher ones,
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3) Cross resistances were examined among insecticides shown in Table 5 for larvae and
in Table 6 for adults, of the flies at the last generations which have been reared succes-
sively under the larval selection pressure, No cross resistances were found in those
insecticides such as DDT, DDVP, and Ortho-dichlorbenzene, In Diazinon the flies having
got tolerant in itself showed, however, no cross resistance to the others, In Lindane
and Dieldrin, as was expected, remarkably high cross resistances were found between the
two insecticides but none were found to the others,

4) The processes of increase in Dieldrin resistance of adult flies fed successively on
the diluent of the insecticide was compared with that of larvae reared successively on
the poisoned medium, with the findings that in the latter case the rise in resistance is
more rapid than the former (Fig. 2).

Next, when compared the developments of the Dieldrin resistance in the last gener-
ations of adults and larvae selected in larval stage with those selected in adult stage,
rather higher rises in resistance were observed in the latter case as shown in Table
8. In the whole, however, very high increases in resistance are observed with this
insecticide (Table 8),

The rapid increase in Dieldrin resistance in S, peregrina may be supposed to be due to
the genes concerned being very few, And, the unexpected rapid increase in that in adults

may be due to the selection having been made for both sexes before the copulation,
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