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Sfudles on the Insect-resistance to Insecticides. I. Development of Resistance of :
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Mortahty of llce 24 hours after exposure to- resxdues of pp’ -DDT... . ST B N )

" Table 1.
D ‘ N ",vDosage (mg)‘ o
.- Strain " Sex — L — S
o ; 16 32| 64 '_128._ 2565 512 | 1024..| 2048 -
. - |'Female | 45.1.| 50.0 | 6L5 | 66.1 | 8797 ez6| | . -
Regular colony - — - REEREL
o | Male 40.7 | 50.9 | 67.5" | 727 |°83.3 |/93.8 | o P
Lo .| Female | *° 10.7 |"22.2 .| 41.0.| 50,0 -
DDT-resistant colony - : e
S, L | Male . 16.0- | 27.3 | '83.3
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“Table 2. Mortahty of lxce 24 hours after exposure to resxdues of y-BHC.

ST e e = : Dosage (mg.)
- Strain %0 .| CSex . SRR ' , ‘ , o
o T AR R : ‘ 0.002 .0.004'. 0. UQG ’.0 008 | 0.016 20.032 ] 0.064
S | Female ot {0 U167 46,7 | 76.5°| 96.7 | 100.0 |
r7:- ‘Regular colony e — | S
o v bMate. 0T 1330|367 |083.37| 96,0 |7 100.0 [ .
Soo, T Female ol e bt 78067 60:0 0| 95,1 | 100.0
. BHC-resistant colony |—"~ = — | S AL K- -
] o Tlmatet T T e - 3L | 7390 | 96,2 | 100.0,
o DDT-resistant gblt;ny “Female-‘ o N IO R 8.3.> 314: 882 .
¢ fablé 3. Summary of data of expenments for P2 —DDT. . »
- : A “{Probabi- | Variance|Variance

L. ) | meter a*|meter b
SRR (P |V - | V'

. y=5.'3§339+0.9953 (X~1.82530) | 4.616 >0.05 | .0.00368 |  0.02402
>0.05 | 0. 00418 ©0.02586
';>'o.05 - 0.01360 | 0.14208
>0.05 | 0.01950 | 0.18195

" Regular [ - e —

C s | Y=b5.42630+1:02028: (X ~1.85466) | 1.896.
pDI- | ®| Y=4.50587+1.3839 (X-2. 93064) 0.494
- resistant —6_

'CH IICH BT N

Y=4. 60871 +1. 1370 X2 93380) ‘ 0.300

Table 4. Sum_mary ‘of .data of ex;')?ﬁ_'rjxiéht:sf fc_u_'iy—BHC ;-

: Pfobabx— Variance |Variance

T N R 'Regressioh éqﬁation VNI U I n v € _
- : - N ) y in X%of para- |of ara
- 'St-r:}m -1Sext -1 yv= a+b (X—x) - I \z’_z . B liest - - metgr ar mctc? b
L AR R BN L € 0 T R AT Vi
e Y=5.1040744.96330 (X—0. 30729) | 0778 | 2| >0.05 | 0.01808 | 0.76453
- Regular [—— ——
Vol 8| Y=5.36722+5.78032 (X=0.69101) |- 2.4156 | 2| 0.05°| -0.02620 | 1.44300
| BHC-res| ®| | Y=0.20433+4.04633 (X-1.20742) 7| 0434 | 1| >0.05 | 002660 | .01690
"ftf’“’t © s | - Y=5.01687+3.66759 (x—1 02J81) 062 2| >o;05 ©0.02370 | -0.30864
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Table §
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z--test for the discrepancy between thc regressxon lines fitted to female

Insectﬁicide : Strain * - - b, Lo it | Xl ‘n R
DT - Reg‘u.ln'r 1.00786 | 8.05718 | 0.01233 | 8.06971| -2 | <0.05
DDT-resistant 1.27518 | 0.03799 | 0.75678 | 0.79477 | 2| >0.05 -
.| ‘Regular - 5.27686 | 15.02030 | 0.30008') 15.33847 | 2 <0.05-
pHes BHC—resist'ant: | 4.00381 | 6.72745 | 1.76673 | 8.40418 | 2 | <0.03

Table 6. ' Median lethal dose of pp’ -DDT and y- BHC to human body louse.

. oo . PP -DDT .. - y~-BHC .
ex . — ' — e ‘
. Regular colony DDTC;leg;Is;fant' Regular colony BHCmrIe(:)sr:;tarnt DD lc()rle;:]?ant
Female 30.93 | 1792 ~0.00611 0.01535 0.01929
Male 27.34 1897 0:00424 0.01060 —
Table 7. X’-test for the discrepanc':-y bet.w'.eenjthe time-mortaii.ty' curves fitted to
" regular. andfresist’ant colonies. . - N
Sex Ty xS "‘Xb"’ Xa*+X2 | n P,
DDT _res‘stant 9|  1.05126 87.81336 0.90425 88.71761 | 2 <0.05
Reg‘ﬂaf 5 | "1.03567 "74.83137 - 0. 06554 7480001 | 2|7 <0.05
BHC-resistint | 7| 4.96415 | 37.92281 | 0.00021 | 3792302 | 2| <0.05-
Regular 1Ta | 4.03517 37.50231 .| . 1.75104 30.34395 | 2. <0.05
(2) ‘DDT ke scﬁrz.&mm:ax U3 SRIRNINT pp°-DDT Ry¢ yBHC 12t
- pp’-DDT (g 8¢5 & &1l {7 Lz K - THEMMORAREALE,.
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Th% OIZ LT BUAMERREO Tz 0.01535

mg, i 0.0106mg. T b 2HOMHKOKR, T

2.56%, HET2.20f% *ﬂi#ﬁoﬂb\#"%&}nk(ﬁsﬁi’é)o
(4) DDT smittadgo BHC :_ydj-a;gmg

" pp’<DDT —amm%wku_ DDT JEibERbion:

(XRRETERY 0.01928mg. %77 LA OIE(LD-50
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No relxable data has. yet been presented on

" the increase’ of the resistance of the human P

body louse for the insecticides. . . -

i

“lice collected from Ueno in Tokyo and have
been-bred in our- laboratory. The adult lice

wc1e exposed on the resldues of various amo-'.
unts. of - pp’-DDT and y-BHC applled to filter.
petri dish ‘(9cm 1n diameter). The -
desired residues were obtamed by dllutmg the‘_: :

paper in a

fnsecticide in acetone. After the exposure ‘of
24 hours the lice were: transferred to:a - -clean:

filter paper, and fed with human blood twice .t
in the succcedmg 24 hours, then the mortahty't '

was cxamined. . S P

From these data the regresslon of probxt S
_mortality on log dosage was’ computed, and’-

the dosage required to produce 50 percert rxior*
:\llt) (LD—oO) was obtained as a basls for
co'np'lnson of -resistance.’

The, tcst lice were exposed to several dosages

" such as to give' more than 50 per cent,

. mortality, and thrice the. similar teratment.

In the present study used a’ stram of tpe .

o was repeated ‘in each generatxon on the prog-" '

eny of the survivors. By the 3rd generation
the lice showed much greater resistance than’
the regular colony that had never been expos-

~edto this compomd The LD-50 was 1792mg./
_for the female and 1897mg.’for the male of

the resistant colony, whereas 30. 93mg’.and 27..

~ 34mg. for the " regular colony, an indication
”that the reslstant _colony: could endure 57.9

to 69, 4 times as much DDT as the regular-.
colony. The LD—5O for the female of the DDT- '

-, resistanto clony exposed to y—BHC was 3.15 7.
. txmes that of the regular colony. .. o

" A similar companson in y~-BHC was made -
between the lice of the regular colony and the
eXpenmental BHC—reslstant colony that has
been. developed experlmentally during the past
two generations. The LD-50 was.0.015635mg.

~ for the female and 0.0106mg. for the male of

- the reslstant colony, whereas 0. 006131 mg.and

. 0.004242mg. for the’ regular colony. The BHC- -~
. resistant’ colony showed 2.26 to 2.5

tlmes .as
much’increased resistance as the regul‘tr col

. any.
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