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p.o. >14 >14
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(6) HALZENRE T v bmFfIC X 5 BRI
ORI 3 ZITRTMH THh b, Allethrin; 5003
T 250 mg/kg/day $y58iT alkaline phosphatase
HOPEDIE T X I REMORBMNSILS hit.
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=
L
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Fig. 1. Growth curve of rats treated with Kikuthrin”and Allethrin,
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TEEFROARILMANN 5 KRk $ilib TH Y,
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" Table 2. Hematological finding of rats treated with Kikuthrin and Allethrin for 12 weeks.

" Dose Hemoglo-Hemato- » Differential count (%)
Drug (mg/kg) Nrg.tsof bin  crit l(z;yltél,;?:r’gae) (i‘;‘(‘)g;’gég) of leucocyte
p.o. (grd) (%) ‘° Eos.®) Neut.? Lymp.©) Mono.d)
14.0 4.7 6187 118.3 17.2 80.7
Control (M.C.) 10 .25 120 +e692 +243 L1 136434 L1
13.9 41.8  627.6 118.6 20.3 * 77.7
250 0 4,97 £31 +667 +26 %8 156459 L3
y 13.3 40,7  634.4 99,6 19.3  78.4
500 9 4112 +37 +89 x277 %9 160467 I3
. . 13.4 304 5943 135.5 14.9 83.0
Kikuthrin 1000 9 415 +34 2681 +339 L2 44446 09
13.4 4.2  605.1 112.2 18.8 78.5
2000 0 .16 +23 +94 +309 L1 3737439 L6
126 40.7  606.7 122.8 16.8 80.3
4000 0 .15 +36 +787 +460 Y6 160462 I3
13.0 419  605.9 122.2 17.5 80.7
250 10 0.7 . L2
Allethrin + 1.8 +£32 <+ 8.9 + 15.0 + 4.1 £ 4.5
: 12.4  39.2  608.3 124.9 16.6 81.7
500 100 .17 +490 +581 241 96 150448 U1
Mean+S.D.. **: Significant difference from the control group (p<<0.01).
a) Eos.; Eosinophilic leucocyte. ¢) Lymp.; Lymphocyte.

b) Neut.; Neutrophilic leucocyte.

d) Mono.; Monocyte.

Table 3. Biochemical examination of_ rats treated with Kikuthrin and Allethrin for 12 weeks.

Enzyme activity in serum  Function test

Dose No. of Concentration in serum GOT GPT  Alk.phos ICG PSP
Drug  (mg/ ;{g) rats Protein Urea-N Sodium Potassium Karmen Karmen K.-A. (15min) (30min)
p.0. (g/dl) (mg/dl)(mEq/l) (mEq/l) unit unit  unit (%) (%)
Control 10 7.0 20.4 129.6 3.7 100.6 37.5 17.4 9.0 20.2
(M.C.) +0.2 + 40+ 53 + 0.4 + 270 +£251 + 22 + 2.9 + 9.5
250 10 7.0 18.3 134.0 4.1 90.6 28.7 16.9 7.9 15.7
+0.2 +33+ 1.6 +£03 + 93 + 3.7 2.4 £ 31 + 3.1
500 9 7.0 19.8 133.0 4.0 8.4 28,3 15. 8 9.3 19.3
402 + 244+ 29 +£02 +11.0 +66 +£19 +06 + 29
. . 7.2 20.7 133.6 4.0 90,2 32,0 17,2 7.1 22.4
Kikuthrin 1000 9,07y ."1'5 4 1.9 + 05 + 17.7 1.1 + 4.0 + 3.6 + 6.5
2000 10 7.3 19.0 132,0 4.2 84.9 29.4 150 8.8 21.7
+0,3 +27+ 33 +£04 +166 +£97 +£28 +24 +3.1
4000 10 7.2 18.6 133.3 4.1 92,3 28,2 14.9 10.6 22.3
+0.1 14+ 1.9 +03 + 133 + 2.7 +24 + 42 + 3.7
250 10 7.4%* 18,2 133.5 4.1 83.2 29,1 14,9%* 7.5 20.8
Allethrin 4+0.2 432+ 26 +£05 +188 +84+16 + 2.2 + 3.5
500 10 7.5%* 20,1 132.8 4.2 82.3 31.6 13,3%** 7.5 19.6
40,3 + 21+ 34 +£04 +99 +10.1 +2.4 + 37 £22
Mean#+S.D.. **: Significant difference from the control group (p<<0.01)..
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Table 4. Urine analysis of rats treated with Kikuthrin and Allethrin for 12 weeks.

Dose

No. of Volume Occult Protein Sodium Potasium
Drug (mg/gfg) rats  (m/) blood (mgsdyy Glucose - PH (B (mEq/l)
6.3 561.6 118.9  308.7
Control (M.C.) 10 4202 0 4213 O 6.5 a4 1907
8.4 3883 93.6  240.3
250 10 23 1 yya7 O 6.5 L 144 43909
9.0 362.4 107.2  237.6
500 9 447 0 L2489 O 6.5 L7635 41043
. . 7.6 635, 7 117.0  303.1
Kikuthrin 1000 9 1200 1 L1979 O 6.5 458 4 61.0
8.1 468.1 100.0  213.2
2000 10 4900 0 4w O 6.5 1469 i 8.9
8.0 515.5 112 255.9
4000 10 4202 1 g7 O 6.5 L9790 4 540
6.8 736.6 1040  278.6
250 10 0 0 6.5 .
Allethrin +1.8 +225.7 £ 533 & 46.7
7.3 758, 7 111.5  283.6
50 10 .8 0 Lous O 6.5 L7484 + 740
Mean+S.D,. #*: Significant difference from the control group (p<<0.01),
Table 5. Relative organ weight of rats treated with Kikuthrin and Allethrin for 12 weeks.
Dose . .
No. of Wet weight (g) of organ/100g of body weight
Drug (rr;g{)kg) rats Liver Heart Spleen Kidneys Adrenals Gonads Thyroid
2.74 0.28 0.14 0.60 0.016 0.8  0.0046
Control (M.C.) 10 1020 40,02 £0.04 £0.06 0003 0,10 :+0,0007
250 0 . 334 031 014 065 0018 093 00062+
£0.20  +0.04 0,02 £0.07 0,003 =+0.12 +0.0012
500 9 3.43* 0,20 014 0.64 0,017 0.8  0.0053
£0.46 40,02 +0.02 +£0.07 0,003 0,08 =+0.0006
. . 379" 028 0.15 0.64 0,016 0.8  0.0064%*
Kikuthrin 1000 9 10117 40,02 £002 40,05 0,002 +0.13 +0.0011
2000 " 4,07 028 0.14 0.64  0.016 0.8  0.0067+*
£0.28  +0.02 0,02 +0.03 +£0.00l £0.08 :0.0011
4000 1 3.86** 0,30 0.15 0.65  0.017 0.9  0.0062**
' £0.22  +0.02 +£0.03 £0.02 £0.002 0,08 00009
250 1 3.61* 029 0.13 065 0016 0.8  0.0070%*
Allethrin +0.20 40,02 0,02 +0.04 0,002 40,08 +0,0010
o0 10 4.41% 0,20 014 0.68*% 0,018  0.87  0,0070%*
5 £0.20 0,03 £0.02 £0,04 £0.003 40,12 :0,0011
Mean+S.D.. **: Significant difference from the control group ($<<0.01).

(9) FRTBHLERA (NI

250, 500 mg/kg/day 5 HET 14192,

5 o it

BF DURHSE, MM Lo Glisson K#Dfmluz:
1, FFafoRER, 5 - LOFRR»EYIELIT
B, WTR LB AEER S hichs, Y
WEOBELRTERBD NP 1.

B R RS S RS S O B A
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Thyroid gland from male rat treated
with 250 mg/kg/day of Allethrin
orally for 12weeks showing the
decrease of colloidal substance and
papillary changes of epithelium.
H. E. stain.

Thyroid gland from male rat treated
with 4000 mg/kg/day of Kikuthrin
orally for 12 weeks showing the de-

crease of colloidal substance and
hypertrophy of epithelial cells.
H. E, stain.
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toxicity study.
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Table 6. Relative organ weight of mice on inharation toxicity study.
D (,or:)cferétrruaytmn No. of Wet weight (g) of organ/100g of body weight
g (g /'m"’iﬁ mice Liver Heart Spleen Kidneys Adrenals
3 ) 5.6 0.51 0..35 1.5 0.047
Lontol 8 £0.3 £0.04 10,08 +0.1 £0.005
0.3 g 5.9 0.52 0.43 1.5 0.040
a : £0.4 +0.02 +£0.17 +0.2 0.007
e : 6. 2%* 0.49 0.34 1.5 0. 039%**

SAERIRI D : 8 L0.3 4005  +0.06  +0.1  +0.006
3 38 6.0 0.50 0.38 1.4 0.043
+0.3 +0.02 +0.06 +0.1 +0.004
: 5.8 0.49 0. 36 1.4 0. 040
fligthria 3 & 103 40,03 10,05 0.1 £ 0,006

Mean+S.D..
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**: Significant differer;cei from the control group (p<20.01)




Fig. 7. Lung of mouse mhaled with Kikuthrin
(0.3g/m?) showing cell infiltration
around the bronchus. H.E. stain.

Lung of mouse mhaled w1th kauthrm
(3g/m?) showing degeneration and
hyperplasia of bronchial
cells. H.E. stain.

Fig. 8.

epithelial

Lung of mouse inhaled with
Allethrin (3 g/m?®) showing the

bronchopneumonia. H. E. stain,
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Summary

Following toxicity studies were carried out on
Kikuthrin in comparison with Allethrin: acute
toxicity study on mice and rats, ophthalmomucous
and skin irritation tests in rabbits, skin sensi-
tization study in guinea-pigs, chronic toxicity
study in rats and inhalation toxicity test in mice.

Results were as follows: 1) LDy of oral
administration was about 8g/kg in mice and more
than l4g/kg in rats, 2) Any apparent injury
was not observed in ophthalmomucous and skin
3) No antigenic effect was
observed when Kikuthrin was applied to the skin

irritation tests.

in the sensitization study. 4) Death and heavy
injury were not observed even a high dosage of
4g/kg/day of Kikuthrin was orally administrated
in the chronic toxicity study.

5) Bronchopneumonia and slight degenerations
were found in lungs of several mice inhaled with
Allethrin or Kikuthrin (more than 1g/m® in
concentration).
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Boron Compounds as Chemosterilants for
House flies A.B. Bofkovec J.A. Settepani,
G. C.LaBrecque, R.L.Fye. J. Econ Entomol.,
62, 1472 (1969).
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