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Acute Toxicity Test of KH-502 (Flupyrazofos) in Rats and Mice
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ABSTRACT : KH-502 (Flupyrazofos), a new organophosphorus insecticide synthesized by Korea Re-
search Institute of Chemical Technology, was found to be effective against diamond-back moth(Plutella
xylostella). This study was carried out to determine the acute toxicity of KH-502 in Sprague-Dawley rats
and ICR mice. The test article was orally or dermally administered to the animals. Death, tremors, sali-
vation, lacrimation, abnormal gait and corneal opacity were observed. Decrease in body weight gain
was observed in all treatment groups. At necropsy, dark red coloration of lung, enlargement of adrenal
glands and atrophy of spleen were observed. The oral LD, value was 372 mg/kg in male rats, 605 mg/
kg in female rats, 186 mg/kg in male mice, and 115 mg/kg in female mice. And the dermal LD;, was
4086 mg/kg in male and 388l mg/kg in_female rats.
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Fig. 1. Structure of KH-502(0,0-dicthyl, O-1-phenyl-3-trifluoro-
methylpyrazol-5-yl phosphorothioate).
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Table 1-1. Mortality and LDs, of Sprague-Dawley rats following single oral administration of KH-502

Hours after treatment

Days after treatment

Final LDs, in mg/kg
Sex Dose 1 > 3 4 5 6 1 2 3 4 5 6 7~14 mortality 95 % CL)
260 0 0 0 0 0 0 0 0 1 0 0 0 0 1/5
364 0 0 0 0 0 0 0 0 1 2 0 0 0 3/5 372
Male 510 0 0 0 0 0 0 3 1 0 0 0 0 0 4/5 (259~ 498)
714 0 0 0 0 0 1 3 0 0 0 0 0 0 4/5
1000 0 0 0 0 1 0 3 0 1 - - - - 5/5
260 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
364 0 0 0 0 0 0 1 0 0 0 0 0 0 1/5 605
Female 510 0 0 0 0 0 0 0 0 0 1 0 0 0 1/5 (455~836)
714 0 0 0 0 1 0 1 0 0 1 0 0 0 3/5
1000 0 0 0 0 0 0 3 1 0 0 1 - - 5/5
- ¢ All animals were dead.
Table 1-2. Mortality and LDs, of Sprague-Dawley rats following single dermal administration of KH-502
Sex  Dose Days after treatment Final LDy in mg/kg
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15~21 mortality (95 % CL)
1905 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
2540 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5 4086
Male 3175 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1/5 (3476~4939)
3937 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 2/5
5080 O 0 0 0 0 0 0 1 0 1 1 0 0 1 0 4/5
1905 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
2540 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5 3881
Female 3175 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1/5 (3306~ 4648)
3937 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 2/5
5080 0O 0 0 2 1 0 1 1 - - - - - - 0 5/5
- All animals were dead.
Table 1-3. Mortality and LD, of ICR mice following single oral administration of KH-502
Sex Dose Hours after treatment Days after treatment Fina! LDs, in mg/kg
1 2 3 4 5 6 1 2 3 4 5 6 7~14 morality (95 % CL)
80 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
120 0 0 0 0 0 0 1 0 0 0 0 0 0 1/5 186
Male 180 0 0 0 0 0 0 2 0 0 0 0 0 0 2/5 (143~243)
270 0 2 1 0 0 0 1 0 0 0 0 0 0 4/5
405 0 0 1 0 0 1 3 - - - - - - 5/5
36 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
53 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
Female 80 0 0 0 0 0 0 0 1 0 0 0 0 0 1/5 115
120 0 0 0 0 0 0 1 1 0 0 0 0 0 2/5 (88~152)
180 0 1 1 0 0 1 1 1 - - - - - 5/5
270 0 4 0 0 0 0 1 - - - - - - 5/5

- . All animals were dead.
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Table 2-1. Incidence of clinical findings of Sprague-Dawley male
rats following single oral administration of KH-502

Table 2-2. Incidence of clinical findings of Sprague-Dawley fe-
male rats following single oral administration of KH-502

Dose Find- Hours after treatment Days after treatment

(mghg) ings | 2 3 4 5 6 1 3 4 5 6 7~14
N 5 55 5 5 5 5 5 4 4 4 4 4
NAD 3 3 1 0 0 0 0 1 1 4 4 4 4
a 2 22222510000 0

20 b 2 2 22 22521000 0
c 1 22 2 22521000 0
d 0 0 0000 S5 33000 0
e 011111332000 0
h 2 2 45 555 42000 0
N 55555555 42 2 2 2
NAD 2 00 6 0 0 0 0 0 1 1 1 1
a 112 2 2255 4100 0
b 0 5 2 2 2 233 2000 0

364 ¢ 001111000000 0
d 1 11111554100 0
e 0 0 0 0 2 2 4 43 100 0
f 0 000 O0O0O0T1T1T1T1T1 1
h 3 5555555 4100 0
N 555555211111 1
NAD 2 00 0 0 0 0 0 0 1 1 1 1
a 5 55510000000 0

S0 © 555310000000 0
d 1 1 4455211000 0
e 01 4 455 2 11000 0
g 5 55555211000 0
h 5 55555211000 0
N 555554111111 1
NAD 0 0 0 0 0 0 0 0 0 0 0 O 1
a 5 5 5 5 4 4111000 0

14 b 555520000000 0
d 3 4 4 4 43 111000 0
e 3333 43111000 0
f 000 0O0O0GO0OOT1T1TI1T1 0
h 5 55554111000 0
N 555544110000 0
NAD 0 0 0 0 0 6 0 0 - - - - -
b 5 555 2200 - - - - -

1000 4 5 5 5 5 4 4 1 1 - - - - -
e 4 4 4 4 3 3 1 1 - - - - .
h 4 5 5 5 4 4 1 1 - - - - -

N: No. of animals examined, NAD: No abnormality detected a: Tre-
mor, b: Pelvic elevation, c: Pelvic lowering, d: Lacrimation, e: Sali-
vation, f: Corneal opacity, g: Decreased body tone, h: Decreased ac-
tivity, - : All animals were dead.
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Dose Find- Hours after treatment Days after treatment

(mghkg) imgs 1 2 3 4 5 6 1 2 3 4 5 6 7~14
N 555555555555 5
NAD 5 5 5 4 0000 255 5 5

260b 0 0 00 22533000 0
d 000000311000 0
g 000 155552000 0
N 555555 4 4 4 4 4 4 4
NAD 5 5 4 1 0 0 0 0 1 4 4 4 4
a 000222211000 0

3¢ b 001111000000 0
c 000 112222000 0
d 000 455422000 0
g 4 5 4 4 4 4322000 0
N 555555555444 4
NAD 2 3 2 0 0 0 0 0 0 2 2 3 4
a 022345545100 0

s0® 1 0 1 244444110 0
c 221111111000 0
d 111000555100 0
e 0 0 0 0 00 4 4 4100 0
f 000000011111 0
N 555 4 4 433322 2 2
NAD 1 0 0 0 0 0 0 1 1 2 2 2 2
a 2 25443222000 0

74b 5 55520000000 0
¢ 323333222000 0
e 1 1 1000000000 0
g 4 5 4 4 44322000 0
N 555555211100 0
NAD 0 0 0 0 0 0 0 0 0 0 - - -
a 51 4 4552111 - - -

L0, 5 s s 5 431000 - - -
d 03 44332111 - - -
g 5555552111 - - -

N: No. of animals examined, NAD: No abnormality detected a: Tre-
mor, b: Pelvic elevation, c: Pelvic lowering, d: Lacrimation, e: Sali-
vation, f: Comneal opacity, g: Decreased activity, - : All animals
were dead.
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Table 2-3. Incidence of clinical findings of Sprague-Dawley male rats following single dermal administration of KH-502

Days after treatment

9

Hours after treatment

Find-

Dose :
(mg/kg) ings

19 20 21

1 12 13 14 15 16 17 18
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N: No. of animals examined, NAD: No abnormality detected, a: Tremor, b: Lacrimation, c: Decreased respiration, d: Dark materials around
nose, e: Stationary, f: Corneal opacity, g: Salivation, h: Incontinence of urine, i: Constipation, j: Dark materials around eye k: Muddy stool.

Table 2-4. Incidence of clinical findings of Sprague-Dawley female rats following single dermal administration of KH-502

Days after treatment

9

Hours after treatment

Find-

Dose ;
(mg/kg) ings

19 20 21

11 12 13 14 15 16 17 18
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Table 2-4. Continued

Days after treatment

9

Hours after treatment

Dose Find-

(mg/kg) ings

19 20 21

11 12 13 14 15 16 17 18

10

8

2

1
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N: No. of animals examined, NAD: No abnormality detected, a: Tremor, b: Lacrimation, c: Dark materials around nose, d: Stationary, e¢: Cor-

neal opacity, f: Salivation, g: Dark materials around eye - : All animals were dead.

Table 2-6. Incidence of clinical findings of ICR female mice fol-

lowing single oral administration of KH-502

Table 2-5. Incidence of clinical findings of ICR male mice fol-

lowing single oral administration of KH-502

Days after treatment

Hours after treatment

Dose Find-
(mg/kg) ings

Days after treatment

Hours after treatment

1
5

Dose Find-

(mg/kg) ings

2 3 4 5 6 7~14

2 3 4 5 6 1
555 5 5 5 5 5 55

1
5

2 3 4 5 6 714

1
5 555 5 5 5 5 5 5 5

2 3 4 5 o

5

N

N

5
0

36 NAD 2 0 0 0 0 0 5 5 5 5 5 5

5
0
0
0
4
4
0
]
0

5 55 5 5 5
0 06 0 0 0 0 0 O
0 0 4 4 4 4 0 0 0 0 0 0

0

5
NAD 2 0 0 0 0 0 3 4 4 4 4 4

120 a

1

1
1

NAD 4 4

S 555 0000 00
555 55 5 5 5 55
0 0 0 0 0 5 5

S
5

1

1

1

80

5

53 NAD 3

b

5 5

5

4 4 4 4 0 0 0 0 0 O

5

1
5

4]
4
4
0

00 0 0 0 0
5 5 5 5 5 5 4 4 4 4 4

NAD 2 0 0 0O 0 0 4 4 4 4 4 4

5 5 5 4 4 4 4 4 4

5

N

12 0 0 0 0 0 O

0

0o 0 0 0 0
0 0 0 06 0

1

1
5 5 5 5 5 4 3 3 3 3 3
0o 0 0 0o 0 3 3 3 3 3 3

o

o

0 0 0 0 0
0 0 0 0 0

s 555 5 3 3 3 3 3 3

1
1

5 5

0 5 5§ 5
3

5
1

b
c

5 5 5 5 5

3
5
2
3
3

5 5 5 5 5

N

N

NAD

33 3 3 3

2 4 4 2 2 2 0 0 0 0 0 O

2 4 5 5

1

0 0 0 0 O

NAD

0
0
0
0

55 1 0 0 0 0 0O
5555 510 0 000

5 5 5

0
0
0
0

120 b

55 2 0 0 0 0O

180 b

0O 0 0 0 0 0

1
22 2 2 0 0 0 0 00

5 1 0 0 0 0 0
0o 0 0 00 0 0 00

5
1

1

0
1

2

2

00 0 0 0
0 0 0 0 0

1
1

5 5 5 5 5

1 0 0 0 0 0

0 4 4 4 4 4

€

0

3 3 2

3
NAD 0 0 0 0 O 0 0

4

1 1

1

o 0 0 0 0

NAD 0 0 0 0 0 0 0 0

4 4 3 3 3 2 1

5
4

0
0
0
0
0
0

1
1
1

3 2 2 21

4

187 b

0 0 0 O
0o 0 0 0

1
1

32 2 2 2
32 2 2 2

3
2
5
2
5

270 b

33 2 0

4

o0 0 0 0 0 0 0 O

1
3 2 2 2 2

3

o

o

0 0 0 0 0

5 4 4 4 3 0 0 0 0 0 0

NAD 0 0 0 0 0 O

1

(4

0o 0 0 0 0 0

1

NAD 0 O 0 O 0 O

N

5

270 b

5 4 4 4 3
5 4 4 4 3
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N: No. of animals examined, NAD: No abnormality detected a: Tre-

N: No. of animals examined, NAD: No abnormality detected a: Tre-

mor, b: Decreased activity, c: Hypotonic gait, d: Tail elevation, e:

mor, b: Decreased activity, c: Hypotonic gait, d: Tail elevation, e:

All animals were dead.

Flattening, - :

All animals were dead.

Flattening, - :
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Days after Dose (mg/kg)
treatment 260 364 510 714 1000
0 109.0+ 7.1(5)“’ 109.4+6.7(5) 107.8+5.3(5) 106.24+5.9(5) 107.8£6.7(5)
1 98.3+8.1(5) 98.0£7.6(5) 97.5+£7.8(2) 88.1(1) 89.6(1)
3 112.8+8.1(5) 90.3£7.6(5) 108.0+7.8(2) 87.3(1) --
7 155.6+8.1(4) 134.8+7.6(5) 147.8(1) 130.8(1) -
14 228.0+8.1(4) 193.6£7.6(5) 219.5Q1) 190.4(1) -
Each value is mean= SD. a): No. of animals examined, -- : All animals were dead.
Table 3-2. Body weights of Sprague-Dawley female rats following single oral administration of KH-502
Days after Dose (mg/kg)
treatment 260 364 510 714 1000
0 95.3+4.6(5)" 95.41+3.6(5) 96.7£5.8(5) 93.8+5.9(5) 93.84+2.5(5)
1 88.8+3.7(5) 87.0+2.2(4) 88.7+6.3(5) 96.91+18.3(3) 86.8+5.7(2)
3 102.2+4.9(5) 99.7+4.7(4) 88.5£15.7(5) 93.51+27.8(3) 78.1(1)
7 131.4+6.1(5) 128.2+5.8(5) 131.0+14.1(4) 132.4+17.8(2) -
14 165.1+9.1(5) 165.416.5(5) 172.0+£13.8(4) 161.5+12.9(1) --
Each value is mean+SD. a): No. of animals examined, -- : All animals were dead.
Table 3-3. Body weights of Sprague-Dawley male rats following single dermal administration of KH-502
Days after Dose (mg/kg)
treatment 1905 2540 3175 3937 5080
0 270.3:£8.0(5)” 276.2+10.6(5) 275.9+10.4(5) 277.9+13.8(5) 274.1+8.0(5)
1 261.2+10.1(5) 266.8+£11.5(5) 267.7+10.0(5) 272.5413.8(5) 258.4+8.1(5)
3 244.1+8.0(5) 235.3+10.9(5) 244.21+10.5(5) 235.94+10.4(1) 220.9+11.3(5)
7 252.31+13.4(4) 226.7115.5(5) 229.4+20.6(5) 224.917.4(5) 189.1+14.3(5)
14 297.3+21.04) 265.3136.2(5) 260.1+42.1(4) 254.81+15.8(5) 237.6(1)
21 340.94+25.0(4) 320.94+33.6(5) 287.3+58.9(4) 305.8+21.3(5) 296.8(1)
Each value is mean+SD. a): No. of animals examined, -- : All animals were dead.
Table 3-4. Body weights of Sprague-Dawley female rats following single dermal administration of KH-502
Days after Dose (mg/kg)
treatment 1905 2540 3175 3937 5080
0 233.8+ 7.2(5)” 234.94+6.2(5) 233.0£6.9(5) 236.31+9.6(5) 238.3+9.7(5)
1 226.5+8.6(5) 225.9+8.2(5) 226.1£9.3(5) 221.249.7(5) 223.1+10.4(5)
3 200.4£7.6(5) 201.0+10.5(5) 195.8+4.3(5) 196.6+13.6(1) 194.3+8.6(5)
7 196.9+17.4(5) 201.4+12.1(5) 181.6+9.3(5) 177.9+15.94) 155.4(1)
14 208.1+20.3(5) 214.9+15.8(5) 204.5+£8.4(4) 193.4+13.2(3) --
21 230.4115.3(5) 238.6+8.5(5) 229.9+7.0(4) 220.4+10.9(3) --
Each value is mean +SD. a): No. of animals examined, -- : All animals were dead.
Table 3-5. Body weights of ICR male mice following single oral administration to KH-502
Days after Dose (mg/kg)
treatment 80 120 180 270 405
0 28.3+1.7(5)" 26.2+2.0(5) 27.8+1.1(5) 27.5+£0.9(5) 27.6£1.5(5)
1 26.9+1.1(5) 23.6+2.2(4) 25.0+£1.2(3) 24.1(1) -
3 27.9+£1.0(5) 232+3.2(4) 25.6+1.5(3) 22.0(1) --
7 29.4+2.4(5) 23.2+5.7(4) 29.5+0.7(3) 25.8(1) -
14 32.0+1.2(5) 29.2+3.5(4) 34.0(1) 190.4(1) -

Each value is mean=+ SD. a): No. of animals examined, -- : All animals were dead.
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Table 3-6. Body weights of ICR female mice following single oral administration of KH-502

Days after Dose (mg/kg)
treatment 36 53 120 180 270

0 20.8+1.1(5)" 21.7£1.1(5) 20.9+0.8(5) 21.2+1.0(5) 21.9+0.5(5) 21.411.3(5)
1 21.0+£1.5(5)" 23.1+1.1(5) 20.5+0.8(5) 19.6+1.0(5) 20.3£0.5(5) -
3 21.0+1.5(5) 22.4+1.0(5) 21.2+1.3(4) 20.3+1.3(3) -- -
7 21.4+1.3(5)° 23.2+£1.2(5) 22.21+0.9(5) 21.810.3(5) -- -

14 23.6+1.8(5)" 25.0x1.5(5) 24.5+1.2(5) 23.8+0.4(5) - -

Each value is mean+SD. a): No. of animals examined, -- : All animals were dead.

Table 4-1. Gross findings of Sprague-Dawley male rats following
single oral administration of KH-502

Table 4-5. Gross findings of ICR male mice following single oral
administration of KH-502

Dose (mg/kg)

Gross findings
260 364 510 714 1000

Dose (mg/kg)
80 120 180 270 405

Gross findings

No. of animals examined 5 5 5 5 5
NAD 4 2 1 1 0
URINARY BLADDER: 0 0 0 0 0

Congestion
LUNG: Dark red color 0 0 4 4 4
Bright red color 1 3 0 0 1

NAD: No Abnormalities Detected.

Table 4-2. Gross findings of Sprague-Dawley female rats fol-
lowing single oral administration of KH-502

Dose (mg/kg)

Gross findings
260 364 510 714 1000

No. of animals examined 5
NAD 5
LUNG: Dark red color 0

Bright red color 0
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Table 4-3. Gross findings of Sprague-Dawley male rats following
single dermal administration of KH-502

Dose (mg/kg)
Gross findings
1905 2540 3175 3937 5080

No. of animals examined 5 5 5 5 5
NAD 4 2 1 1 0
LUNG: Dark red color 0 0 1 2 4
THYMUS: Dark red color 0 0 0 1 2

Dark red spots 0 0 0 1 0
ADRENAL GLAND: 0 0 0 0 1

Enlargement
SPLEEN: Atrophy 0 0 0 0 2
SALIVARY GLAND:

Dark red color 0 0 0 1 0
PANCREAS:

Dark red color 0 0 0 0 1

NAD: No Abnormalities Detected.

Table 4-4. Gross findings of Sprague-Dawley female rats fol-
lowing single dermal administration of KH-502

. Dose (mg/kg)
Gross findings
1905 2540 3175 3937 5080
No. of animals examined 5 5 5 5 5
NAD 4 2 1 1 0
LUNG: Dark red color 0 0 1 2 5
THYMUS: Dark red color 0 0 0 0 2
ADRENAL GLAND:
Enlargement 0 0 1 0 0

NAD: No Abnormalities Detected.

No. of animals examined 5 5 5 5 5
NAD 5 4 3 3 0
STOMACH: Hemorrhage 0 1 2 1 4
LUNG: Dark red color 0 1 2 2 3

NAD: No Abnormalities Detected.

Table 4-6. Gross findings of ICR female mice following single
oral administration of KH-502

. Dose (mg/kg)
Gross findings
36 80 120 180 270 405
No. of animals examined 5 5 5 5 5 5
NAD 5 5 4 3 3 0
STOMACH: Hemorrhage 0 0 1 2 1 4
LUNG: Dark red color 0 0 1 2 2 3
NAD: No Abnormalities Detected.
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