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General Principles



GB 14924-2001

GB 14925-2001

OECD Guideline for Testing of Chemicals (1981 ~2002)
USA Code of Federal Regulations, Title 40, Volume 28
USEPA OPPTS Health Effects Test Guidelines (1996 ~2000)

Chemicals

Acute Inhalation Toxicity

Median Lethal Concentration LCsg

50%
(mg/m’)
Acute Dermal Toxicity
Acute Oral Toxicity 24h

Median Lethal Dose LDsgy
50%

24h

24h



(mg/kg bw  g/kg bw)

Dermal Irritation

Dermal Corrosion

Eye Irritation

Eye Corrosion

(Skin Sensitization Allergic Contact

Dermatitis)

Subacute Oral Toxicity 14 28

Subacute Dermal Toxicity 14 28

Subacute Inhalation Toxicity 14 28

M utagenicity

/

I mmunotoxicity

Neurotoxicity

Subchronic Oral Toxicity

10%

Subchronic Dermal Toxicity

10%

Subchronic Inhalation Toxicity
10%



Cumulative Toxicity
1

Teratogenicity

Reproduction Toxicity

Developmental Toxicity

No Observed Adverse Effect Level NOAEL

L owest Observed Adverse Effect Level LOAEL

Chronic Toxicity

Carcinogenesis /
Benchmark Dose, BMD NOAEL LOAEL
ED, 1% EDs
5% EDyo 10%

95%

Toxicokinetics

Safety Factor SF



Risk Reference Dose RfD
Risk Reference Concentration RfC
Acceptable Daily Intake ADI
mg/kg bw-d
Visual SafeDose VSD

99% 10°
Occupational Exposure Limit OEL

Maximal Allowable Concentration MAC

LDsg

Ames



14/28
21/28
28

NOAEL LOAEL

NOAEL

LOAEL



6.2

20

6.3

6.4

6.5

/
< 1x10? Pa
pHs 2 =11

DNA

uDS

SCE

SCE



6.6

6.7

6.8

6.9

6.9.1

6.9.2

6.9.3

7.2

3
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7.2.1 CAS
722
7.2.3
7.2.4 Pa N/M
mg/L mg/100g
pH pH

7.3
7.4
7.4.1

7.4.2

7.4.3

8.1 NOAEL LOAEL



100 1000

OEL
NOAEL LOAEL 20

RD = LOAEL NOAEL

SFix SF,x SFi...... x SF,
ADI 100 SF=10( )% 10( )
8.2

P(C*)xP(M*/C")
P(C*)xP(M*/C*)+P(C)xP(M~/C")

1 PC*'/M*)=

1 M M

2
P(C*)xP (M*/C*)xP (M~ /C")
P(C*)xP (M*/C*)xP (M~ /C*)+P(C )xP,(M*/C)xP (M~ /C")

PCC*/M*)=

K a;’ a2+...aK+(a+=1—P(M+/C+)) a;,ay...ag
(a=1-P(M/C)) N d’
d;"...dg(d=1-P(M"/C") ddy...dg (d=1-P M/C )

Px M/C" =a;xa,"... xag
Pk M/C = l-a x l-ay ..x l-ag
Py M/C =d;'xdy"...xdg
Py M/CT = 1-dy x 1-dy ..x l-dg



P CM >0.5
P C'/M" <0.03

8.3 LDso/

LD, LDs
BMD
8.4
99% 107

GLP ”

10

10.1
10.1.1
10.1.1.1
10.1.1.2

10.1.2

10.1.2.1
20%
10.1.2.2
10.1.2.3 35
10.1.2.4

10.1.3



10.2

10.3

10.4

11

11.1
11.2

11.3

11.4

11.5

11.6

11.7

11.8

11.9

I+
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Acute Inhalation Toxicity Test

OECD Guideline for Testing of Chemicals ( No.403. Feb. 1981)
OECD Guideline for Testing of Chemicals ( No.433. Feb. 2002)

3.1
3.2 )

4.1 (Acute Inhalation Toxicity): 24h

4.2 Median Lethal Concentration,LCs
50%
(mg/m°)
(Dose-response Relationship)

4.3



(189 229) (180g 220g)
20%

3 b&d
6.2
4 5
10000 mg/m’>  2h 5000 mg/m*  4h
6.3
6.3.1
2h
6.3.1.1 3L
30L
6.3.1.2
4 5
C=(ax d/v) x 10°
C-- (mg/m*)
a-- ()
d--
v-- L
6.3.2

12 15 /h

19%

10

20



S%

6.3.2.1

6.3.2.1.1
6.3.2.1.2
6.3.2.1.3
6.3.2.2
25%
C=[ax d/(v.i+v,)] x 10°
C-- (mg/m’)
a-- (ml)
d--
Vi-- (D)
Vo—- L
6.4
6.4.1 14d
1-A LGy 1-B
6.4.2
6.5
LC50 LCSO

LCso



N NN NN NN NN
© O N oo U A W N e

LCso

LCso

20

1-D

1-C

LCso

95%

1-0),



Acute Dermal Toxicity Test

OECD GUIDELINE FOR TESTING CHENICALS No.402.1995
USEPA OPPTIS Health Effects (Series 870.1200 June 1996)

3

4

4.1 (Acute Dermal Toxicity): 24 h

4.2 Dermal Median Lethal Dose : 24 h
50% mg/kg bw

4.3 - (Dose-response Relationship)

5

LDso

21



6.1
100
6.2
200
3009 350 4509 2000 30009
24h
10%
1-E
6.3
4 5
4
2000mg/kg bw
6.4
4h
6.5

14d

1-A LDs 1-B

22



oo

cO 0 © ©0 o0

.3
.4 LDs
.5 LDso
.6
7

1-B

LDso

LDso

95%

LDso

1-D)

1-C

23

LDso

50%

LDso



Acute Oral Toxicity Test

OECD Guideline for Testing of Chemicals (No. 401. Feb. 1987 )
OECD Guideline for Testing of Chemicals (No. 425. Feb. 2001 )
USEPA OPPTIS Health Effects Guideline (Series 870.1100 June 1996)

3

3.1

3.2 ¢ )

3.3

4.1 (Acute Oral Toxicity): 24h

4.2 Oral Median Lethal Dose : 24h
(mg/kg bw g/kg bw)

4.3 - (Dose-response Relationship)

24



100

6.2

6.3

20

6.4
6.4.1

6.4.2

10ml/kg bw
4h 6h

6.4.3

14d

(18g 229)

3

LDso

5d

(180g 220g)

5000mg/kg bw

16h

25

24

20%
10
20ml/kg bw
2 3
3h 4h
1-A 1-B 1-D



\‘

~N N NN
o N o O N

LDso
- ( 1-B)

LDSO LD50 95%

LDso

26
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Acute Eye Irritation/Corrosion Test

OECD Guidelines for Testing of Chemicals (No 405 Feb.1987)
USEPA OPPTS Health Effects Test Guidelines (Series 870.2400, Aug.1998)

4.1 (Eye Irritation)

.2 (Eye Corrosion)

72h 21d
4 pH< 2 pH= 11.5

27



(o2 @]

o OO O O

o~
N
H

.4.2.2
.4.2.3

.4.3

30s

24h

72h

2 3kg
3
200
3d
1s
3
5min

21d

28

0.1ml
100mg

24h

0.1mI(100mg)

24h



6.4.4

6.4.4.1 1h 24h 48h,72h 96h
72h
7d
21d
24h
2
6.4.4.2
1
A )
0
1
2
3
4
B
1/4 1
/4 1/2 2
172 3/4 3
3/4 1 4
Ax Bx 5 80
0
( 1
)
( 2
x 5 10
A. )
0
1
2
3
B.
0
1
2
3
4
C
0
) 1
2
3
(A+B+C)x 2 20

110

29



0 1d= 0
2.5 2d= 0
4d=0
15 4 0
7d< 20 7d< 10
7d< 20 7d 10,
7d 30
25 7d< 20 7d 10,
7d 30
7d 20
50
3
1 1. (auterior Chamber)
A A
1/4 1 1
174 1/2 2 2
172 3/4 3 3
3/4 1 4 B (flare)
1
B 2
1 3
2 2
3 A
4 1
2
2 3
A B
174 1 1
174 172 2 2
172 3/4 3 11
3/4 1 4
1 1
B 2
1/4 1 3
174 1/2 2 2 1
172 3/4 3 2
3/4 1 4 3
3 @ 3 1
3 (1 3-2/3) 2
A ( 2 3-1) 3
1/4 1 4. 1
174 1/2 2 2
172 3/4 3 3
3/4 1 4 5 1
2
4. 4 3
20 15

30



6.5
6.5.1

21d

1h

24h

48h 72h

4d

d

6.5.2

7.1

/30

1h, 24h, 48h 72h

31

4d,7d



7.2
7.3
7.4
7.5

32



/

Dermal Irritation/Corrosion Test

OECD Guidelines for Testing of Chemicals (No. 404 July.1992)
USEPA OPPTS Health Effects Test Guidelines (Series 870. 2500,Aug.1998)

4.1 (Dermal Irritation)

4.2 (Dermal Corrosion)

14

5.3 pH< 2 pH= 11.5

5.4 LDs< 200mg/kg bw

33



5.5

6
6.1
100
6.2

4 /

6.4.2
3d

6.3

0.5m1(g)
6.4
6.4.1

24h
3cmx 3cm  24h

6.4.2

0.5ml(g) 2.5cmx 2.5cm

34



4h

3min 60min  4h
6.4.3
14d 1 24 48 72h
1
24 48 72h
1
0
1
2
3
4
0
1
2
Imm 3
Imm 4
2

0.5
2.0
6.0

6.5

35



3 /
1h 24h 48h
kg
7
7.1 1 24 48 72
/
7.2
7.3
7.4

36



Skin Sensitisation Test

OECD Guidelines for Testing of Chemicals (No 406 July.1992)
USEPA OPPTS Health Effects Test Guidelines (Series 870.2600,Aug.1998)

3

4

4.1 / Skin Sensitization/Allergic Contact
Dermatitis)

4.2 (Induction Exposure)

4.3 (Induction Period)

4.4 (Challenge Exposure)

5

10 14d

37



1.1
250 300g
1.2
1.3
Buehler test GPMT
Buehler 20 10
10 5
20 10
/ 6
30% 60%
o (CAS No.101- 86— 0)
o (CAS No.149- 30— 4)
) (CAS No.94— 09— 7)
o (CAS No.97— 00— 7)
® DER 331
@ 3 )
80%  ( ) ( )
4
4.1 Buehler test
411 20 10
4.1.2

38

GPMT



6.4.1.3

24h 4cm®  6em’
0 7 14d 0.4ml
2cmx 2cm
6h
6.4.1.4
2W 28d 0.4ml
1/2 2cmx 2cm ( 24h
6h
6.4.1.5
24 48h 1
> 2
6.4.1.6
1
0
( 1
( ) 2
- 3
( ) 4
0
( 1
( ) 2
( ) 3
-

39



29
65
> 81
1
6.4.2 (Guinea Pig Maximization Test, GPMT)
(Freund Complete Adjvant, FCA)
6.4.2.1 : 10 5
20 10
6.4.2.2
2 3
6.4.2.3
6.4.2.3.1 0d
2cmx 4cm
0.1mL
1 1:1 V/V FCA/
2
3 1:1 V/V FCA/
1 1:1 V/V FCA/
3 1:1 V/V FCA/ 50 w/v
6.4.2.3.2 7d

0.5 mL 2cmx 4cm

40



48h

24h 10
SLS 0.5mL
6.4.2.3.3 21d
0.5g(mL) 2cmx 2¢m
24h
6.4.2.4
24 48 72h
3 >1
2
3
0
1
2
3
6.4.3 - Skin Sensitization-Local Lymph Node

Assay LLNA)

7.1
7.2
7.3

7.4
7.5

41



1-A
1-B LDs, LCs
1-B1 Horn
1.1
0.1 1.0 10.0g/kg bw 2 3 24h
LDso

24h
215mg/kg bw

215mg/kg bw

(6]

42



1.2

1.3 1.00
2.15 x 10 t=0,+ 1, +2, +3
4.64
1.0/3.16 t=0,+ 1, +2, + 3
1.4 3 5
14
28 ( 1-B) LD,
1.5 LDso
1-B-1.1 Horn LDs, LDs,
L 1=0.464 1=1.00 1=2.15
2=1.00 x 10° 2=2.15 x 10° 2=4_64 x 10"
1 3=2.15 3=4.64 3=10.0
4=4_64 4=10.0 4=21.5
LDso 95% LDso 95% LDso 95%
0 0 3 5 2.00 1.37-2.91 4.30 2.95-6.26 9.26 6.36-13.5
0 0 4 5 1.71 1.26-2.33 3.69 2.71-5.01 7.94 5.84-10.8
0 0 5 5 1.47 - 3.16 - 6.81 -
0 1 2 5 2.00 1.23-3.24 4.30 2.65-6.98 9.26 5.70-15.0
0 1 3 5 1.71 1.05-2.78 3.69 2.27-5.99 7.94 4.89-12.9
0 1 4 5 1.47 0.951-2.27 3.16 2.05-4.88 6.81 4.41-10.5
0 1 5 5 1.26 0.926-1.71 2.71 2.00-3.69 5.84 4.30-7.94
0 2 2 5 1.71 1.01-2.91 3.69 2.17-6.28 7.94 4.67-13.5
0 2 3 5 1.47 0.862-2.50 3.16 1.86-5.38 6.81 4.00-13.5
0 2 4 5 1.26 0.775-2.05 2.71 1.69-4.41 5.84 3.60-9.50
0 2 5 5 1.08 0.741-1.57 2.33 1.60-3.99 5.01 3.44-7.30
0 3 3 5 1.26 0.740-2.14 2.71 1.59-4.62 5.84 3.43-9.95
0 3 4 5 1.03 0.665-1.75 2.33 1.43-3.78 5.01 3.08-8.14
1 0 3 5 1.96 1.22-3.14 4.22 2.63-6.76 9.09 5.66-14.6
1 0 4 5 1.62 1.07-2.43 3.48 2.31-5.24 7.50 4.98-11.3
1 0 5 5 1.33 1.05-1.70 2.87 2.26-3.65 6.19 4.87-7.87
1 1 2 5 1.96 1.06-3.60 4.22 2.29-7.75 9.09 4.94-16.7
1 1 3 5 1.62 0.866-3.01 3.48 1.87-6.49 7.50 4.02-16.7
1 1 4 5 1.33 0.737-2.41 2.87 1.59-5.20 6.19 3.42-11.2
1 1 5 5 1.10 0.661-1.83 2.37 1.42-3.95 5.11 3.07-8.51
1 2 2 5 1.62 0.818-3.19 3.48 1.76-6.37 7.50 3.80-14.8

43




1 2 3 5 1.33 0.658-2.70 2.87 1.42-5.82 6.19 3.05-12.5
1 2 4 5 1.10 0.550-2.20 2.37 1.19-4.74 5.11 2.55-10.2
1 3 3 5 1.10 0.523-2.32 2.37 1.13-4.99 5.11 2.43-10.8
2 0 3 5 1.90 1.00-3.58 4.08 2.16-7.71 8.80 4.66-16.6
2 0 4 5 1.47 0.806-2.67 3.16 1.74-5.76 6.81 3.74-12.4
2 0 5 5 1.14 0.674-1.92 2.45 1.45-4.13 5.28 3.13-8.89
2 1 2 5 1.90 0.839-4.29 4.08 1.81-9.23 8.80 3.89-19.9
2 1 3 5 1.47 0.616-3.50 3.16 1.33-7.53 6.81 2.86-16.2
2 1 4 5 1.14 0.466-2.77 2.45 1.00-5.98 5.28 2.16-12.9
2 2 2 5 1.47 0.573-3.76 3.16 1.24-8.10 6.81 2.66-17.4
2 2 3 5 1.14 0.406-3.18 2.45 0.875-6.85 6.28 1.89-14.8
0 0 4 4 1.96 1.18-3.26 4.22 2.53-7.02 9.09 5.46-15.1
0 0 5 4 1.62 1.27-2.05 3.48 2.74-4.42 7.50 5.90-9.53
0 1 3 4 1.96 0.978-3.92 4.22 2.11-8.44 9.09 4.54-18.2
0 1 4 4 1.62 0.893-2.92 3.48 1.92-6.30 7.50 4.14-13.6
0 0 3 5 2.00 1.37-2.91 4.30 2.95-6.26 9.26 6.36-13.5
0 0 4 5 1.71 1.26-2.33 3.69 2.71-5.01 7.94 5.84-10.8
0 0 5 5 1.47 -- 3.16 - 6.81 -

0 1 2 5 2.00 1.23-3.24 4.30 2.65-6.98 9.26 5.70-15.0
0 1 3 5 1.71 1.05-2.78 3.69 2.27-5.99 7.94 4.89-12.9
0 1 4 5 1.47 0.951-2.27 3.16 2.05-4.88 6.81 4.41-10.5
0 1 5 5 1.26 0.926-1.71 2.71 2.00-3.69 5.84 4.30-7.94
0 2 2 5 1.71 1.01-2.91 3.69 2.17-6.28 7.94 4.67-13.5
0 2 3 5 1.47 0.862-2.50 3.16 1.86-5.38 6.81 4.00-13.5
0 2 4 5 1.26 0.775-2.05 2.71 1.69-4.41 5.84 3.60-9.50
0 2 5 5 1.08 0.741-1.57 2.33 1.60-3.99 5.01 3.44-7.30
0 3 3 5 1.26 0.740-2.14 2.71 1.59-4.62 5.84 3.43-9.95
0 3 4 5 1.03 0.665-1.75 2.33 1.43-3.78 5.01 3.08-8.14
1 0 3 5 1.96 1.22-3.14 4.22 2.63-6.76 9.09 5.66-14.6
1 0 4 5 1.62 1.07-2.43 3.48 2.31-5.24 7.50 4.98-11.3
1 0 5 5 1.33 1.05-1.70 2.87 2.26-3.65 6.19 4.87-7.87
1 1 2 5 1.96 1.06-3.60 4.22 2.29-7.75 9.09 4.94-16.7
1 1 3 5 1.62 0.866-3.01 3.48 1.87-6.49 7.50 4.02-16.7
1 1 4 5 1.33 0.737-2.41 2.87 1.59-5.20 6.19 3.42-11.2
1 1 5 5 1.10 0.661-1.83 2.37 1.42-3.95 5.11 3.07-8.51
1 2 2 5 1.62 0.818-3.19 3.48 1.76-6.37 7.50 3.80-14.8
1 2 3 5 1.33 0.658-2.70 2.87 1.42-5.82 6.19 3.05-12.5
1 2 4 5 1.10 0.550-2.20 2.37 1.19-4.74 5.11 2.55-10.2
1 3 3 5 1.10 0.523-2.32 2.37 1.13-4.99 5.11 2.43-10.8
2 0 3 5 1.90 1.00-3.58 4.08 2.16-7.71 8.80 4.66-16.6
2 0 4 5 1.47 0.806-2.67 3.16 1.74-5.76 6.81 3.74-12.4
2 0 5 5 1.14 0.674-1.92 2.45 1.45-4.13 5.28 3.13-8.89
2 1 2 5 1.90 0.839-4.29 4.08 1.81-9.23 8.80 3.89-19.9
2 1 3 5 1.47 0.616-3.50 3.16 1.33-7.53 6.81 2.86-16.2
2 1 4 5 1.14 0.466-2.77 2.45 1.00-5.98 5.28 2.16-12.9
2 2 2 5 1.47 0.573-3.76 3.16 1.24-8.10 6.81 2.66-17.4
2 2 3 5 1.14 0.406-3.18 2.45 0.875-6.85 6.28 1.89-14.8
0 0 4 4 1.96 1.18-3.26 4.22 2.53-7.02 9.09 5.46-15.1
0 0 5 4 1.62 1.27-2.05 3.48 2.74-4.42 7.50 5.90-9.53
0 1 3 4 1.96 0.978-3.92 4.22 2.11-8.44 9.09 4.54-18.2
0 1 4 4 1.62 0.893-2.92 3.48 1.92-6.30 7.50 4.14-13.6
1-B-1.2 5 10" 10 x
10"%=31.6 31.6% 10"*=100

1.00

3.16 x 10" t=0,+ 1, £+2, +3
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1-B-1.2 Horn  LDs LDs

1=0.316 1=1.00

1 2 3 . .
2=1.00 x 10 2=3.16 x 10
L3 3=3.16 3=10.0

4=10.0 4=31.6

LDso 95% LDso 95%
0 0 3 5 2.82 1.60-4.95 8.91 5.07-15.7
0 0 4 5 2.24 1.41-3.55 7.08 4.47-11.2
0 0 5 5 1.78 -- 5.62 --
0 1 2 5 2.82 1.36-5.84 8.91 4.30-18.5
0 1 3 5 2.24 1.08-4.64 7.08 3.42-14.7
0 1 4 5 1.78 0.927-3.41 5.62 2.93-10.8
0 1 5 5 1.41 0.891-2.24 4.47 2.82-7.08
0 2 2 5 2.24 1.01-4.97 7.08 3.19-15.7
0 2 3 5 1.78 0.801-3.95 5.62 2.53-12.5
0 2 4 5 1.41 0.682-2.93 4.47 2.16-9.25
0 2 5 5 1.12 0.638-1.97 3.55 2.02-6.24
0 3 3 5 1.41 0.636-3.14 4.47 2.01-9.92
0 3 4 5 1.12 0.542-2.32 3.55 1.71-7.35
1 0 3 5 2.74 1.35-5.56 8.66 4.26-17.6
1 0 4 5 2.05 1.11-3.80 6.49 3.51-12.0
1 0 5 5 1.54 1.07-2.21 4.87 3.40-6.98
1 1 2 5 2.74 1.10-6.82 8.66 3.48-21.6
1 1 3 5 2.05 0.806-5.23 6.49 2.55-16.5
1 1 4 5 1.54 0.632-3.75 4.87 2.00-11.9
1 1 5 5 1.15 0.537-2.48 3.65 1.70-7.85
1 2 2 5 2.05 0.740-5.70 6.49 2.34-18.0
1 2 3 5 1.54 0.534-4.44 4.87 1.69-14.1
1 2 4 5 1.15 0.408-3.27 3.65 1.29-10.3
1 3 3 5 1.15 0.378-3.53 3.65 1.20-11.2
2 0 3 5 2.61 1.01-6.77 8.25 3.18-21.4
2 0 4 5 1.78 0.723-4.37 5.62 2.29-13.8
2 0 5 5 1.21 0.554-2.65 3.83 1.75-8.39
2 1 2 5 2.61 0.768-8.87 8.25 2.43-28.1
2 1 3 5 1.78 0.484-6.53 5.62 1.53-20.7
2 1 4 5 1.21 0.318-4.62 3.83 1.00-14.6
2 2 2 5 1.78 0.434-7.28 5.62 1.37-23.0
2 2 3 5 1.21 0.259-5.67 3.83 0.819-17.9
0 0 4 4 2.74 1.27-5.88 8.66 4.03-18.6
0 0 5 4 2.05 1.43-2.94 6.49 4.53-9.31
0 1 3 4 2.74 0.968-7.75 8.66 3.06-24.5
0 1 4 4 2.05 0.843-5.00 6.49 2.67-15.8
0 1 5 4 1.54 0.833-2.85 4.87 2.63-9.01
0 2 2 4 2.74 0.896-8.37 8.66 2.83-26.5
0 2 3 4 2.05 0.711-5.93 6.49 2.25-18.7
0 2 4 4 1.54 0.604-3.92 4.87 1.91-12.4
0 2 5 4 1.15 0.568-2.35 3.65 1.80-7.42
0 3 3 4 1.54 0.555-4.27 4.87 1.76-13.5
0 3 4 4 1.15 0.463-2.88 3.65 1.47-9.10
1 0 4 4 2.61 0.953-7.15 8.25 3.01-22.6
1 0 5 4 1.78 1.03-3.06 5.62 3.27-9.68
1 1 3 4 2.61 0.658-10.4 8.25 2.08-32.7
1 1 4 4 1.78 0.528-5.98 5.62 1.67-18.9
1 1 5 4 1.21 0.442-3.32 3.83 1.40-10.5
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1 2 2 4 2.61 0.594-11.5 8.25 1.88-36.3
1 2 3 4 1.78 0.423-7.48 5.62 1.34-23.6
1 2 4 4 1.21 0.305-4.80 3.83 0.966-15.2
1 3 3 4 1.21 0.276-5.33 3.83 0.871-16.8
2 0 4 4 2.37 0.539-10.4 7.50 1.70-33.0
2 0 5 4 1.33 0.446-3.99 4.22 1.41-12.6
2 1 3 4 2.37 0.307-18.3 7.50 0.970-58.0
2 1 4 4 1.33 0.187-9.49 4.22 0.592-30.0
2 2 2 4 2.37 0.262-21.4 7.50 0.830-67.8
2 2 3 4 1.33 0.137-13.0 4.22 0.433-41.0
0o 0 5 3 2.61 1.19-5.71 8.25 3.77-18.1
o 1 4 3 2.61 0.684-9.95 8.25 2.16-31.5
0o 1 5 3 1.78 0.723-4.37 5.62 2.29-13.8
o 2 3 3 2.61 0.558-12.2 8.25 1.76-38.6
o 2 4 3 1.78 0.484-6.53 5.62 1.53-20.7
0o 2 5 3 1.21 0.467-3.14 3.83 1.48-9.94
o 3 3 3 1.78 0.434-7.28 5.62 1.37-23.0
o 3 4 3 1.21 0.356-4.12 3.83 1.13-13.0
1 0 5 3 2.37 0.793-7.10 7.50 2.51-22.4
1 1 4 3 2.37 0.333-16.9 7.50 1.05-53.4
1 1 5 3 1.33 0.303-5.87 4.22 0.958-18.6
1 2 3 3 2.37 0.244-23.1 7.50 0.771-73.0
1 2 4 3 1.33 0.172-10.3 4.22 0.545-32.6
1 3 3 3 1.33 0.148-12.1 4.22 0.467-38.1
1-B.2 Korbor
2.1 90
10
2.2 10 6 10
2.3
2.4
2.4.1
(mg/kg bw, g/kg bw), M, ),
. (8 ),
2.4.2 LDy
log
LDso, LDso(mg/kg bw, g/kg bw)
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2.4.2.1 1
loglDsp=) 1/2 x  Xi+Xiun (P ia-Pi)- (@)
Xi Xin Pia Pi—
2.4.2.2 2
logLDs=XA-1/2 x (Pi+ P..) . @)
XK. 1
2.4.2.3 2.4.2.2
100 0 3
logLDsi=XA-d (3 P-0.5). ©))
SP . @
2.4.3 95%
2.4.3.1 logLDs S
S logLDs=c{[3 P:(i-P:)1/M}” . 4)
2.4.3.2 95% X
X=log”(log LDs+ 1.96. S loglDs) - 5)
1-B-3 -
3.1 2~3
3.2 10
3.3
3.4
3.4.1 1-B-3 0%
100% 1-B-4
45% 1-B-3
40 5 4.87 45%
10 ( 0%) 1-B-4
3.04
3.4.2 ) )
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3.4.3

3.4.4 LDs,
3.4.5 LD,  95%

S= (X% X )/ (VoY)

Sm=S/(N /2)™

LDso 95Y% =log LDs+ 1.96Sm

( LDs, 95% )

[Sm LDs S X X, 40Y) 6 Y,

Y, =4 Y, =6 ]
1-B-4
4.1
4.2 5
4.3
4.4 3-5
1 .
(mg/kg
bw)
1-B-3
1-B-3 —
0 1 2 3 4 5 6 7 8 9

1 - 2.67 2.95 3.12 3.25 3.36 3.45 3.52 3.60 3.66
10 3.72 3.77 3.83 3.87 3.92 3.96 4.01 4.05 4.09 4.12
20 4.16 4.19 4.23 4.26 4.29 4.33 4.36 4.39 4.42 4.45
30 4.48 4.50 4.53 4.56 4.59 4.62 4.64 4.67 4.70 4.72
40 4.75 4.77 4.80 4.82 4.85 4.87 4.90 4.93 4.95 4.98
50 5.00 5.03 5.05 5.08 5.10 5.13 5.15 5.18 5.20 5.23
60 5.25 5.28 5.31 5.33 5.36 5.39 5.40 5.44 5.47 5.50
70 5.52 5.55 5.58 5.61 5.64 5.67 5.71 5.74 5.77 5.81
80 5.84 5.88 5.92 5.95 5.99 6.04 6.08 6.13 6.18 6.23
90 6.28 6.34 6.41 6.48 6.56 6.65 6.75 6.88 7.05 7.33
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1-B-4
1-B-4 0% 2100%
0% 100% 0% 100%
2 3.85 6.15 12 2.97 7.03
3 3.62 6.38 13 2.93 7.07
4 3.47 6.53 14 2.90 7.10
5 3.36 6.64 15 2.87 7.13
6 3.27 6.73 16 2.85 7.15
7 3.20 6.80 17 3.82 7.18
8 3.13 6.87 18 2.80 7.20
9 3.09 6.91 19 2.78 7.22
10 3.04 6.96 20 2.76 7.24
11 3.00 7.00
1-B.5 - Up-and-Down Procedure UDP
51 - 1 2
5
5.2
5.2.1
5000mg/kg bw LDso
14
U=
3 LDso 5000mg/kg bw:
OXOXX
00XXX
OXXOX
OXXX
3 3 LDso 5000mg/kg bw:
000
0X0X0
0X00
00XXO0
00X0

0XX00
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5.2.2

5.2.2.1
48h
LDso
3.2(3.2 -
1/2 )
- 3.2 3.2
1.75 5.5 17.5 55 175 550 1750 5000
175mg/kg bw
- 2
1-B-5 0.175mg/kg bw 1-8
48h
3
b 6 5
c 4
LDso
LDs
LDso 4-6
- 15
5.2.2.2 LDso
LDso OECD AOT425
AQOT425 OECD  EPA

Sigma
A0T425
LDss  95%
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1-B-5
1-B-5 mg/kg bw
= 1 2 3 4 5 6 7 8
0.175*  0.175* 0.175% 0.175% 0.175* 0.175 0.175 0.175*
0.24 0.23
0.275 0.26
0.31 0.34 0.31
0.375 0.375
0.44 0.47
0.55 0.55 0.55 0.55
0.69 0.65
0.73
0.81 0.82
0.99 0.91 0.97
1.09 1.2
1.26 1.29
1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75
2.4 2.3
2.75 2.6
3.1 3.4 3.1
3.75 3.75
4.4 4.1
4.7
5.5 5.5 5.5 5.5
6.9 6.5
7.3
8.1 8.2
9.9 9.1 9.7
10.9 12
12.6 12.9
17..5 17..5 17..5 17..5 17..5 17..5 17..5 17..5
24 23
27.5 26
31 34 31
37.5 37.5
44 4
47
55 55 55 55
65
69 73
81 82
99 91 97
109 120
126 129
175 175 175 175 175 175 175 175
240 230
275 260
310 340 310
375 375
440 410
470
550 550 550 550
650
690 730
810 820
990 910 970
1090 1200
1260 1290
1750 1750 1750 1750 1750 1750 1750 1750
2400 2300
2750 2600
3100 3100
3750 3400
4100
5000 5000 5000 5000 5000 5000 5000 5000
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1-C

1-C
LDss mg/kg 5 5 50 500
LCs mg/m’ 20 20 200 2000
LDss mg/kg 20 20 200 2000
1-D
1-D
g
« ) LDso LCso)
3
mg/m od | 7d | 14d 95%
(mg/kg)
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1-E

1-E-1
S=K-m** S- cm’ K- 10
m- g
2kg S=10x 2000
1gS=1g10+2/3192000 =1+0.6667x 3.3010=1+2.2008=3.2008
S=1588cm’

1-E-1 cm’

g 0 2 4 6 8
2000 1587.40 1597.96 1608.49 1618.99 1629.45
2100 1639.88 1650.27 1660.64 1670.97 1681.27
2200 1691.53 1701.77 1711.97 1722.15 1732.30
2300 1742.41 1752.50 1762.56 1772.58 1782.58
2400 1792.56 1802.50 1812.42 1822.31 1832.17
2500 1842.01 1851.82 1861.61 1871.37 1881.10
2600 1890.81 1900.49 1991.15 1919.79 1929.40
2700 1938.99 1948.55 1958.09 1967.61 1977.10
2800 1986.57 1996.02 2005.45 2014.85 2024.23
2900 2033.59 2042 .93 2052.25 2061.55 2072.82
3000 2080.08 2089.31 2098.53 2107.72 2116.89
1-E-2
S=K-m** S- cm’ K- K=9.26 m- g

438¢g S=9.26x 438"
19S=199.26+2/319438=0.9666+2/3x 0.8805=0.9666+1.7610=2.7276
S=534cn’

1-E-2 o’

g 0 2 4 6 8
350 459.89 461.64 463.38 465.13 466 .87
360 468.61 470.34 472.07 473.80 475.52
370 477.24 478.96 480.68 482.39 484.10
380 485.81 487.51 489.21 490.91 492.60
390 49429 495.98 497 .67 499.35 501.03
400 502.71 504.38 506.05 507.72 509.39
410 511.05 512.71 514.37 516.02 517.68
420 519.33 520.97 522.62 524.26 525.90
430 527.54 529.17 530.80 532.43 534.06
440 535.68 537.31 538.93 540.54 542.16

450 543.77 545.38 546.99 548.59 550.20
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1-E-3

S=K-m** S- cm® K- K=0.0913; m- g
200g $=0.0913x (0.2)**
19S=1g0.0913+2/31g0.2=(~1.0395)+2/3x (-0.6990)
=(-1.0395)+(-0.4660)=-1.5055 S=312cm’
1-E-3 cm’?
g 0 2 4 6 8
200 31.22 31.43 31.63 31.84 32.05
210 32.25 32.46 32.66 32.86 33.07
220 33.27 3.347 33.67 33.87 34.07
230 34.27 34.47 34.66 34.86 35.06
240 35.25 35.45 35.65 35.84 36.03
250 36.23 36.42 36.61 36.80 37.00
260 37.19 37.38 37.57 37.76 37.95
270 38.13 38.32 38.51 38.70 38.88
280 39.07 39.26 39.44 39.63 39.81
290 40.00 40.18 40.36 40.55 40.73
300 40.91 41.09 41.27 41.45 41.63
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Ames

Salmonella Typhimurium Reverse Mutation Assay

1
Ames

2

OECD Guideline for testing of chemicals(N0.471,1997)

USEPA OPPTS Health Effects Test Guidelines Series 870.5100 1998
3
4
4.1 Reverse Mutation
4.2 (Salmonella Typhimurium Reverse Mutation
Assay)

his his’
5
S

6

56



(o2 @]

(o]

.2
5 5000u g/
.3
3.1
.3.1.1 20%
2009 1000mlI  0.068MPa
.3.1.2 0.5mmol/L 0.5mmol/L
D- 244 122mg
L- ( 155) 78mg
1000ml
4
.3.1.3 (S )
2-A
.3.1.4 1.65mol/L KCI+0.4mol/L MgCl,
(KCD 61.5g
(MgCl, 6H.0) 40.7g
500ml
0.103MPa 30min 4
.3.1.5 0.2mol/L PH7.4
NaH,P0,.2H,0 2.9659
Na,HPO, . 12H,0 29.015¢g
500ml
0.103MPa 30min 4
.3.1.6 0.15mol/L
11.18g 1000ml 0.103MPa
4
.3.1.7 8mg/ml

80mg

0.02mol/L NaOH 10ml
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20min

30min



6.3.1.8 0.1%

10mg 10ml
6.3.1.9 8mg/ml
40mg 0.02mol/L HCI 5ml
6.3.1.10 (DMSO)
6.3.1.11
60p g/ml
NaN, 50u g/ml
2- 2-FA 1000 g/ml
dexon 1000 g/ml
C mytomycin C MMC  10ug/ml
6.3.1.12 Vogel-Bonner(V-B)
CeHq0;7- H.0 1009
K-HPO, 5009
NaNH,HPO, . 4H,0 175¢g
MgS0,. 7H,0 10g
1000ml
1000ml 0.103MPa 30min 4
6.3.1.13
1.2¢9
1.0g
200ml
0.103MPa 30min 0.5mmol/L -0.5mmol/L
6.3.1.14
7.5¢
480ml
V-B E 10ml
20% 10ml
0.103MPa 30min
25 30ml 37
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24h



6.3.1.15

2.59
5.0g
K-HPO, 1.0g
500ml
0.103MPa 30min 4
6.3.1.16
7.59
500ml
0.103MPa 30min
6.4
TA97a  TA97 TA98 TA100 TA102
TA1535 TA1537
6.4.1
37
18-24h
6.4.2
5ml
37 100 /min 10h 1
2x 10°
6.4.3
0.8ml, DMSO 0.07ml 2ml
4
6.4.4
1
1
TA97 + + + + - 90 180
TA98 + + + + - 30 50
TA100 + + + + - 100 200
TA102 + + + - + 240 320
+ + +" + + *
rfa R uvrB pAQI

59




6.4.4.1

37 24h
6.4.4.2
rfa
0.1ml
6mm
37 24h
6.4.4.3
15w 33cm
6.4.4.4
R
10pl
24h
R
6.4.4.5 PAQ1
PAQ1

10p 1

2ml 45 46

rfa

uvrB

1/2

60

PAQL

(Img/ml)10p 1

37

37



24h

PAQ1 PAQ1 PAQ1
6.4.4.6
0.1ml 2ml
37 48h
2
2
S TA97 TA98 TA100 TA102
we/ ) ~
6.0 - 124 3123 47 592
1.5 - 76 3 3000 188
ICR-191 1.0 - 1640 63 185 0
0.25 - inh inh inh 2230
C 0.5 - inh inh inh 2772
2,4,7- -9- 0.20 - 8377 8244 400 16
4- -0- 20 - 2160 1599 798 0
4- -N- 0.5 - 528 292 4220 287
1.0 - 174 23 2730 6586
2- 10 + 1742 6194 3026 261
(@) 1.0 + 337 143 937 255
zinh
6.5
6.5.1
6.5.1.1 45 37
24h
6.5.1.2 0.5mmol/L -0.5mmol/L
2._0ml ,45 , 0.1ml,
0.1ml S, 0.5ml( ), ,
i i 37
48h Sy

6.5.1.3
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6.5.1.2

6.5.2
6.5.2.1
c 3
3 Ames +
A B C D
(ngor pl/  -(S) +(S) -(5) +(S) () +(S) -(S) +(So)
)
6.5.2.2
6.5.2.2.1 2 -
6.5.2.2.2
S, S, Ames
6.5.2.2.3 S S
Ames

7
7.1
7.2
7.3
7.4 Aems
7.5
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In Vitro Mammalian Chromosome Aberration Test

OECD Guidelines for Testing of Chemicals (No.473, 1983)
USEPA OPPTS Health Effects Test Guidelines (Series 870.5375,1998)

1 Chromosome-type Aberration

.2 (Chromatid-type Aberration)

.3 Chromosomal Numerical Aberration

.4 (Chromosomal Structure Aberration)

.5 Mitotic Index
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6
6.1
6.2
3 10
50%
5ul/ml, 5mg/ml 0.0IM
S
6.3
6.3.1
methyl methanesulphonate MMS
ethyl methanesulphonate EMS C mytomycin C
(ethyl nitrosourea ENU) -N- (4-nitroquinoline-N-oxide)

a benzo(a)pyrene

BaP cyclophosphamide
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6.3.2
6.3.2.1
S
DMSO 0.5%
6.3.2.2
6.4 CHL
(lymphocyte)
6.5
6.5.1 MEM Eagle
10%
6.5.2
S
6.5.3 0.04%
40mg 100ml
6.5.4 0.075mol/L
6.5.5
=3:1
6.5.6
3.89
125ml 37
2
9 1/15mol/L
1/15mol/L pH6.8
9.47¢g
49.07g
49_5mL 50.5ml

65

CHO
CHL

1001U/ml 100pg /ml

0.85%

375ml
48h

pH6.8

1000ml 1/15mol/L

1000ml 1/15mol/L
pH6.8  1/15mol/L



6.6
6.6.1

6.6.2
6.6.2.1

1200rpm
6.6.2.2
37

6.6.2.3

6.6.2.4

6.6.2.5
6.6.3

1 9 1/15mol/L
S
CO,
Sg SQ
Hanks 3
24h 2 4h
4h lpg/mi
S
S
24h
0.25%
5 7min
0.075mol/L KCI ml
7min 2ml 3:1
5 7min
ml min 1500rpm
1 2
100

500

66

pH6.8

2 6h
10%

10%
1000

1500rpm

7min



6.6.4

€y
)

%RS < 20%

S

N N NN NN NN NN
13, T O U R U B S I S IR S I S N SO N
o U W N e

pH

67



68



4.2

4.3

44

4.5

4.6

4.7

In Vivo Mammalian Bone Marrow ChromosomeAberration Test

OECD Guideline for the Testing of Chemicals ( No. 475, 21* July 1997)
USEPA OPPTS Health Effects Test Guidelines (Series 870.5385 June 1996

Chromatid-type Aberration
Chromosome-type Aberration
Endoreduplication DNA S
S 4,8,16,...
Gap
Chromosomal Numerical Aberration

Polyploidy

(Chromosomal Structure Aberration)
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6
6.1
37+ 5
6.2
6.2.10.1%
62209 %
6.2.30.075mol/L
6.2.4 3:1
6.2.5 Giemsa
Giemsa 38¢g
375 ml
125 ml
Giemsa 375 ml
125 ml 37 48 h
6.2.6 pH 7.4
1/15mol/L (Na,HPO4)9.47 g 1000 ml
1/15mol/L (KH,P04)49.07 g 1000 ml
1/15mol/L 80mL 1/15mol / L 20ml
6.2.7 Giemsa

1 Giemsa 9 1/15mol/L
6.2.8 : 3:1
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6.3

6.4
6.4.1 /
6.4.2
Ethyl methanesulphonate CAS No0.62-50-0  60mg / kg bw
Ethyl nitrosourea CAS No.759-73-9
C Mitomycin C CAS No.50-07-7 10mg/kgbw ip
Cyclophosphamide CAS No.50-18-0 40mg / kg bw 30mg
/kg ip
Cyclophosphamide monohydrate CAS No.6055-19-2
Triethylenemelamine CAS No. 51-18-3 1.0 mg/kg bw
ip
6.4.3
6.5
6.5.1
7~12
+ 20%
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6.5.2 22
50% ~ 60%

I+

6.6
6.6.1

50% 2
6.6.2 > 2000 mg/kg bw  24h

14 d
1000 mg/kg bw-d

6.7
6.7.1
6.7.1.1

6.7.1.2
6.7.1.3

6.7.1.4 A B

1.5 A
B 36 ~42h

72

5
30% ~ 70%
2000 mg/kg bw-d 14 d
2 ml/ 100g bw
12~18h
12~18 h

12~18h



6.7.1.5 3~5h 4 mg / kg bw
6.7.2
6.7.2.1
5ml 5ml
10 ml

1000 rpm 10 min

6.7.2.2 0.075 mol / L 9 ml
37 20 min
6.7.2.3 =3:1 1ml 1000 rpm
10 min

6.7.2.4 7 ml 10 min 1000 rpm 10 min

6.7.2.5 0.1 ~0.5ml
6.7.2.6 3~5cm 3~4

6.7.2.7 Giemsa 15 min

6.7.3
6.7.3.1
6.7.3.2

6.7.3.3
1000
6.7.3.4 100
1000

6.7.3.5

6.7.3.5 .1

6.7.3.5 2
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6.8
6.8.1

6.8.2

6.8.3
6.8.4

7.1

7.2

7.3

7.4

7.5

7.6
7.7

7.8
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In Vivo Mammalian Erythrocyte Micronucleus Test

OECD Guideline for Testing of Chemicals(NO.474, 1997)
USEPA OPPTS Health Effects Test Guidelines Series 870.5395 1998

3

4

4.1 Micronucleus

4.2 Centromerm / Kinetochore

4.3 Normochromatic Erythrocyte, NCE
4.4 Polychromatic Erythrocyte,PCE

76



6.1
6.2
6.2.1
56 30 min
4
6.2.2 Giemsa
Giemsa
Giemsa
125 ml 37
6.2.3 pH 6.8
1/15 mol/L Na,HPO,
1/15 mol/L KH,PO,
1/15 mol/L 50ml 1/15 mol/L
6.2.4 Giemsa
1 Giemsa 9 1/15mol/L
6.2.5
6.3

6.4

77

3.8 ¢
375 ml
125 ml

9.47 ¢

49.07 g

375 ml

48 h

1000 ml

1000 ml

50ml



6.5

1/5 1/10 1/20 LDs,
LDso 59/kg.bw 59/kg.bw
10

(Cyclophosphamide ) (Ethyl Methanesuphonate )
(Ethyl Nitrosourea ) C(Mitomycin C )
(Triethylenemelamine)

6.6

6.6.1

6.6.1.1 PCE

30h

24h 6h

6.6.1.2

6.6.1.3

2 3cm

6.6.1.4
5min
6.6.1.5
Giemsa 10 15min
1/15mol/L
6.6.1.6
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5min
6.5.3
6.5.3.1

6.5.3.2 1000
%0

6.6

(Poisson) u
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/

Mammalian Spermatogonial / Spermatocyte Chromosome Aberration Test

OECD Guidelines for Testing of Chemicals(No. 483, 1997)
USEPA OPPTS Health Effects Test Guidelines (Series 870-5380, Junel996)

/
.1 Spermatogonia
.2 Chromatid-type Aberration
.3 Chromosome-type Aberration
4 Gap
.5 Chromosomal Numerical Aberration

.6 Polyploidy

80



4.

oo O OO O o O

7 Chromosomal

.2

.2.1 0.1%

2.21 %

.2.3 60%

.2.4 : 3:1

2.5 Giemsa

Giemsa

Giemsa

125ml

Structure Aberration

37t 5
3.8 ¢
375 ml
125 ml
375 ml
37 48h
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6.2.6 pH 6.8

1/15mol/L (Na:HPO,)9.47 ¢
1/15mol/L (KH.P0,)49.07 g
1/15mol/L 50ml  1/15mol/L
6.2.7 Giemsa
1 Giemsa 9 1/15mol/L
6.2.8 : 3:1
6.3
6.4
6.4.1
/

6.4.2

82

1000ml

1000ml

50ml



Cyclophosphamide CAS No.50-18-0

40mg/kg bw

(Cyclophosphamide monohydrate CAS No.6055-19-2)

C

6.5
6.5.1

20%

6.5.2

6.6
6.6.1

Mitomycin C CAS No.50-07-7 1.5

2mg/kg bw

Monoeric acrylamide CAS No. 79-06-1

Triethylenemelalime CAS No.51-18-3  0.3mg/kg bw

50%

83

LDso

50 80%

I+



6.6.2

2
6.6.3
2000mg/kg bw
5000mg/kg bw
6.7
6.7.1
6.7.1.1
2m1/100g bw
6.7.1.2
6.7.1.2.1
A B A 24h
B 48h 24h
6.7.1.2.2
12 14d
6.7.1.3 4 6h 4 6mg/kg bw
6.7.2 /

1%
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6.7.2.2
6.7.2.2.1

1% 5ml 10ml 10ml
2min
10ml 10min
6.7.2.2.2
1%
10 ml 20min
6.7.2.3
, 10ml 30min
4 )
6.7.2.4
1000rpm 10min
6.7.2.5
60% 2ml
6.7.2.6 2ml

3 5c¢m 3 4

Giemsa 10 min

1000
6.8.4
50 / 500

85



oo O O

o O

[ep}

.8.5
.8.5.1
.8.5.1.1

.8.5.1.2

.8.5.2

.8.5.2.1

Clv

.01%
.8.5.2.2 X-Y
0 10%

.8.5.2.3

3%

6%

X

Y

86

+1

RIV



7.5

Kastenbaum

Bowman

87



Sperm Malformation Test

GB 15193.7— 94

(Sperm Malformation)

6.2
6.2.1 1%

19 100ml
6.2.2 A.R
6.3

88



.10

1/2 1/5 1/10

LDso 59/kg 59/kg

40mg/kg bw- d

5d

A.R

1% 1h

1000
Wyrobeks

Wi lcoxon

0.8% 3.4%

89

5min

35d

1/20LDs,



(mg/kg bw)

%

I+

(mg/kg bw)

90



Rodent Dominant Lethal Test

OECD Guideline for Testing of Chemicals ( No.478, 1997)
USEPA OPPTS Health Effect Test Guidelines (Series 870.5450, June 1996)

3

4

4.1 Dominant Lethal, DL

4.2 Dominant Lethal Mutation
5

91



6.1
/
6.2
6.2.1
6.2.2
6.2.3
(Cyclophosphamide CAS No.50-18-0) 40mg/kg bw (ip)
(Cyclophosphamide Monohydrate,CAS No.6055-19-2),50
100mg/kg bw (ip)
Triethylenemelalimine CASNo. 51-18-3  0.3mg/kg bw
(ip)
Ethyl Methanesulphonate  400mg/kg bw 100mg/kg
5 (ip)
6.2.4
6.3
6.3.1

70%

92



30g 200g
+ 20% 12 18
15 30
3d
6.3.2

6.4
6.4.1

1/10
1/3LDs,

6.4.2 59/kg bw
19/kg bw-d

6.5

6.5.1

6.5.1.1

6.5.1.2

6.5.1.3 2ml/100g bw
6.5.1.4 /d 5d
6.5.2

2:1 5d

2d 6 9
6.5.3

93



(op]

[ep}

(o3}

(o3}

(op]

.5.4

.9.5
.5.5.1
.5.5.2

.5.5.3

.6.1

.6.2

15 17d
% = x100
+ +
% = x100
% = x100

= x100

94



6.6.3

7.1

7.2
7.3

95



Immunotoxicity Studies

Code of Federal Regulations, Title 40, Volume 28, PART 799, Subpart H,
Sec. 799.9780 TSCA Immunotoxicity.
USEPA OPPTS Biochemicals Test Guidelines (Series 880.3550)

3

4

4.1 Antibodies or Immunoglobulins, Ig

B
1gG 1gA IgM 1gD IgE
T
T B
4.2 Cluster of Differentiation ,CD
CD

CD4 CD8
4.3 (Immunotoxicity)

96



4.4 Natural Killer, NK

NK
45T B (T and B Cells)
B 113
T T
5
28d
6
6.1
6.1.1
6 8
20%
20%
6.1.2

97

10



50 7d
6.2

6.3

40mg/kg bw, 5d
1000 mg/kg bw-d
2mg/L

6.4
6.4.1 SRBCs
28d
6.4.2 7d 5d
7d
5%  w/w

6.4.3 SRBCs , 6.4.3.1 6.4.3.4

6.4.3.1

98



6.4.3.2

6.4.3.3
Iml
6.4.3.4
90d
6h 7d
6.4.4 SRBCs
6.5
28d
6.6

99

10%
24h

1w

5d

28d



PFC
ELISA
7.1.1

SRBCs 4 5d
SRBCs

)
Plaque Forming Cell
Enzyme Linked Immunosorbent Assay
Plaque Forming Cell PFC
28d

37
SRBCs
IgM

100



PFC /10° PFC /10°

P 0.05
7.1.2
SRBCs
1gG  IgM
28d ELISA
SRBCs
7.1.3 SRBCs
T B T [
Ch4 1] T CD8
-
SRBCs
NK
ELISA
28
-
NK
SRBCs
NK ADME
28
7.2
28d
7.2.1 One-way Mixed Lymphocyte Culture (MLC)
28d

*H- DNA

101

28



DNA X

3 4
DNA
cpm ncpm, cpm DNA
cpm
7.2.2 Delayed-type Hypersensitivity ,DTH
DTH
24 48
DTH DTH
DTH
7.2.3 T Cytotoxic T-lymphocyte,CTL
28d CTL
CTL
“Cr 4h
T
T
CTL
/

7.3

102



NK

28d
7.3.1 N\K
28d . “Cr
YAC-1 4h
NK
YAC-1
/
7.3.2
28d
y_
7.4 B T T
28d B
T T
ADME 28d
28d 90d

7.5

103



7.6

8.1
8.2

104



14/28

Sub-acute Inhalation Toxicity Test

14/28

14/28

OECD Guidelines for Testing of Chemicals (No.412,May.1981)

4.2

4.3

44

4.5

(Dose)
mg/m’

Subacute Inhalation Toxicity 14 28

Cumulative Toxicity

1

No Observed Adverse Effect Level NOAEL

Lowest Observed Adverse Effect Level

105

LOAEL



4.6 Satellite Group
14d

14
28

14 28

6.2
6.2.1

20%
6.2.2

6.3

10

106



6.4

12 15 19%

S%

22+ 2 40 70%

6.5

6.5.1
6.5.2
6.5.3
6.6
3d
6h
7d 14 28d

107

5d



6.7
6.7.1

6.7.2

6.7.3

6.7.4

AST

(Gluv)

(ChE)

6.7.5

6.7.6

14/28d,

BUN
(Ca)

108

Cr

D)
(ALP)

pH

)

Alb
(Na)

ALT

)

(TP)



/

7.1

7.2

o OO OO O
co 0o N

x 100%

14/28d

(NOAEL)

109

(LOAEL)



7.3

7.4

7.5
7.6

14/28d

110



21/28 )

Sub-acute Dermal Toxicity Test

OECD Guidelines for Testing of Chemicals No. 410 May 1981
USEPA OPPTS Health Effects Test Guidelines (Series 870.3200, June 1996)

4.2

4.3

44

Subacute Dermal Toxicity 14 28

(Cumulative Toxicity)

1

No Observed Adverse Effect Level NOAEL

Lowest Observed Adverse Effect Level LOAEL

111



(o]

.2.2

21d

(Satellite Group)

28d

200 3009

350 4509

10

112

, 100

2.0 3.0kg

14d



6.4

6h

6.5
6.5.1

6.5.2

6.5.3

1000mg/kg . bw

3d 24h

10%

7d
5d

21/28d,

113

21d

28d



6.5.4
ALT
AST BUN Cr Alb (TP)
C) ¢ CH  Na (K
(Glu) (ALP)

(ChE)

6.5.5
pH

6.5.6

X100%

6.5.7

6.5.7.1

6.5.7.2

6.5.7.3
6.5.7.4

114



6.6
6.6.1

6.6.2

21/28d

(NOAEL) (LOAEL)

21/28d

115



14/28d

Sub-acute Oral Toxicity Test

14/28d
14/28d

OECD Guidelines for Testing of Chemicals No0.407 July 1995

3
4
4.1 Subacute Oral Toxicity 14 28
4.2 Dose g mg
mg/kg bw
4.3 (Cumulative Toxicity)
1
2
4.4 No Observed Adverse Effect Level NOAEL

4.5 Lowest Observed Adverse Effect Level LOAEL

116



(o]

.2.2

Satellite Group

8

14d

1509

20%

ad

117

28d

14d



10

1000mg/kg . bw

6.4
7d 28d

mg/Kkg

6.5
6.5.1
28d, ,

6.5.2

6.5.3

6.5.4
ALT
AST BUN Cr Alb (TP)

118



oD OO OO O

(Glu)

o OO o1 ol

(ChE)

7.1
.7.2

.7.3
.7.4

28

(Ca)

(P

(ALP)

(NOAEL)

119

pH

)

(LOAEL)



28

120



2-A

Se
1
PCB
200g , 500mg/kg.
200mg/ml
2 S
12h ,
75% , - ’ s
0.15mol/L , 0.15mol/L
0.15mol/L 3ml.
, 4 , 9000-g 10min, (59)
2 3ml. -80

S

121



122



Subchronic Inhalation Toxicity Test

OECD Guidelines for Testing of Chemicals (No. 413, 12 May 1981)

USEPA OPPTS Health Effects Test Guidelines (Series 870.3465, June 1996)

4.2

3

mg/m
4.3

4.4

Subchronic Inhalation Toxicity

10%

No Observed Adverse Effect Level NOAEL

Lowest Observed Adverse Effect Level LOAEL

mg/m’

(Target Organ):

123



90d

6.2

6

124

180d

CAS

ppm

5y

mg/m’



6.2.1

5d

6.2.2

6.2.3

6.3

20

6.4

1h
6.5

20

28d)

5d
7d

125

6.6

mg/m’

20%

23h



6.6

S% 30 L/h,
3L/h 12 15 /h

v

19

126



Subchronic Dermal Toxicity Test

OECD Guidelines for Testing of Chemicals (NO. 411, 12 May 1981)

USEPA OPPTS Health effects test guidelines (Series 870-3250, 1996)

4.2

4.3

4.4

(Subchronic Dermal Toxicity)

No Observed Adverse Effect Level NOAEL

Lowest Observed Adverse Effect Level LOAEL

(Target Organ)

3 90d

127



6 180d

CAS

o O O o O
[N
[N

100

6.3
6.3.1

200 300g 2 3kg 350 450
20% 5d

128



6.3.2

6.3.3

6.4

90d

6.5
24h

10%)

20

20

1000mg/kg bw

129

10%(

28d)



5d

6h

130

7d



Subchronic Oral Toxicity Test

OECD Guidelines for Testing of Chemicals (NO. 408, November 1998)
USEPA OPPTES Health Effects Test Guidelines (Series 870.3150 June 1996)

4.2

4.3

4.4

Subchronic Oral Toxicity

10%

No Observed Adverse Effect Level NOAEL

Lowest Observed Adverse Effect Level LOAEL

(Target Organ)

3 90d

131



6 180d

6.1.1 CAS

80 120g 20%
54

6.2.2

132



6.2.3

6.3

6.4

28d)

S%

10%)

20

133

90d

7d

20

7d



6.5

6.6

28d

6.7
6.7.1

6.7.2

6.7.3

ALT
(BUN) (cr)

AST

1000 mg/kg

TBIL

134

ALP
ALB

(TP)

LDH



6.7.4

6.8
6.8.1

6.8.2

/ x 100%
6.8.3

6.9
6.9.1

135



6.9.2

NOAEL

7

7.1

7.2

7.3

7.4

7.5

7.6 /
7.7

7.8

7.9

7.10

7.11

7.12

7.13 NOAEL
7.14

136



Teratogenicity Test

OECD Guideline for Testing of Chemicals (No.414, May 1981)
USEPA OPPTS Helth Effect Test Guideline (Series 870.3700,June 1996)

4.1 Teratogenicity

4.2 Maternal Toxicity

4.3 (Developmental Toxicity)

2:1 1:1 5d

15 12
6.2

137



6.3

6.3.

6.3.

0d

6.3.
6.3.3.

6.3.3.

6.3.3.
6.3.

6.3.4.

w w

~ W

1:1 1:2

6 18d

20d

1000mg/kg

18d

138

10

29d

6 15d



6.3.4.2

6.3.4.3

6.3.4.4

6.4
6.4.1

172

Bouins

139

(

x100

3-B)

3-C)



o O

~N NN~
AW N

4.2
4.2.1

.4.2.2

LDso/

10
10 100
100

140

x100



AN

95 %

10.
10.1

1/3

10.2

10.3
I1.

12.

3-A

( )
)
()
( )
1/2 Bouin's
1 % KOH
1 KOH
3~5
6
2 5
Bouin's

141

16h

1/2

50 %



13.

14.

5
SPSS
+ X+s
% + x100%
% + x100%
% + x100%
% + x100%
- 6d .
3-B
5ml
10ml
1% 60ml
1% KOH 1%
3-C
Bouins
75ml
25ml

5ml

142



Two-Gener ation Reproduction Toxicity Sudy

OECD Guideline for Testing of Chemicals (No.416, May 1981)
USEPA OPPTS Helth Effect Test Guideline (Series 870.3700,June 1996)

3

4

4.1 Reproductive Toxicity

4.2 (Impairment of Fertility)
4.3 (Developmental Toxicity)

5

56d
F
Fi F, F.

143



6.1
6.1.2

6.1.2

6.1.3
F
F,

1:1 1:2
20

6.2

1000mg/kg bw

6.3

6.3.1

od 6d

144

7d



F.

(F2)

19
27

30

33

17

26
29

32

35

6.3.3

11 w

6.3.4
Fi

6.4

6.4.1

6.4.2

6.4.3

1:1

0d(

1:1

4d

F,

1:2

3w

F.
F,

F1

145

Fi



3.1

0d

Fi

F

21d

146

4d

4d

200

7d

x 100
x 100

14d 21d

x 100

x 100
x 100



7.1
7.2
7.3
7.4
7.5

F1

147



Delayed Neurotoxicity Test (Organophosphorus Substances)

OECD Guideline for Testing of Chemicals (No. 418 419,May 1981)
USEPA OPPTS Health Effects Test Guidelines (Series 870.6100, June 1996)

4
4.1 Organophosphorus Induced Delayed
Neurotoxicity ,OPIDN

Neuropathy Target Esterase,

NTE NTE

4.2 Neuropathy Target Esterase, NTE
Neurotoxic Esterase
, OPIDN
NTE OPIDN, OPIDN
NTE.

148



OECD NTE

21d
28d 14d

NTE

»
[
[

8-12
1.5-2Kg 12 6
5d

12h 12h

(o]
=

.3.2 LDso

100
6.1.3.4 2000mg/kg bw

6.1.3.6 6 3 3
tri-o-cresylphosphate,

TOCP 500mg/kg bw

149



6.1.4
6.1.4.1

6.1.4.2

5mi/Zkg bw Iml/kg bw
6.1.4.3

10 15 min
10mg/kg bw 25mg/kg bw

6.1.5.1.1 21d

o O W >» O

6.1.5.2
24h  48h 3
3 24h NTE

150



D OO O o O
N DN DD NN
w w N

24h  72h
AChE

HE

6.1.1
6.1.2

.2.3.2

.2.3.3 1000mg/kg bw

.2.4
.2.4.1
5ml/kg bw
.2.4.2
7d, 28d 14d
.2.5

151



7.1

.5.1

.5.2

.5.3

6.1.5.1

NTE

152

24h
AChE

6.1.5.3

48h

x 100



7.2

7.3
7.4
7.5
7.6

153



154



Chronic Inhalayion Toxicity Study

OECD Guidelines for Testing of Chemicals (No. 452, 12 May 1981)
USEPA OPPTS Health effect Test Guideline (Serious 870-4100 June 1996)

3
OEL ADI
4.1 (Chronic Inhalation Tocxicity)
4.2 No Observed Adverse Effect Level NOAEL
mg/m’
4.3 Lowest Observed Adverse Effect Level LOAEL
mg/m’
4.4 (Target Organ)

155



o2 3 e N e I« ))
e e

156

CAS

ppm

mg/m’



6.3

10
6.4

6.5

6.6
6.6.1
6.6.2

7d

6.6.3

S%

17 18h

22 24h

157

40

6h

10%

1h

12 15

5d

/h

IV

19



6.6.4

6.7

6.8

13

6.9

6.10

MMAD 4p + ]

13

158

30

70%

10

10



6.11

6.12

6.12.1

6.12.2

6.12.2.1

6.12.2.2

6.12.2.3

6.12.2.4

159

10

10



~N NN~
AW N R

.12.2.5

.13
.13.1

.13.2

NOAEL

OEL ADI

160



Chronic Dermal Toxicity Study

OECD Guidelines for Testing of Chemicals (No. 452, 12 May 1981)
USEPA OPPTS Health effect Test Guideline (Serious 870.4100 June 1996)

3
OEL
ADI
4
4.1 Chronic Dermal Toxicity
4.2 No Observed Adverse Effect Level NOAEL
(mg/kg- d)
4.3 Lowest Observed Adverse Effect Level LOAEL
(mg/kg- d)

4.4 (Target Organ)

161



o o o o O
e

162

CAS



6.3

10
6.4

40 8
10%

20 ( )

( 28d)

1000 mg/kg bw

163



6.5
6.5.1 24h

10%

6.5.2 6h 7d

5d

6.5.3

6.5.4

6.6

13w Aw
13w 3

6.7

3 6 12 18

164



6.8

6.9

6.10

6.10.1

6.10.2
6.10.2.1

6.10.2.2

10

10

10

165



[ep}

(o2 N e)]

D O

.10.2.3

.10.2.4
.10.2.5

11
J11.1

11.2

(OEL)

166

ADI

NOAEL



Chronic Oral Toxicity Study

OECD Guidelines for Testing of Chemicals (No.452, 12 May 1981)
USEPA OPPTS Health effect Test Guideline (Serious 870.4100 June 1996)

3

OEL ADI
4
4.1 Chronic Oral Toxicity
4.2 No Observed Adverse Effect Level NOAEL

(mg/kg

bw- d)
4.3 Lowest Observed Adverse Effect Level LOAEL

(mg/kg bw- d)

4.4 (Target organ)

167



o o o o O
e

168

CAS



6.3

10
6.4

6.5

6.6

S%

169

50

10%



6.7

6.8

13 4

6.9

6.10
10

170

13



6.11

6.12

6.12.1

6.12.2
6.12.2.1

6.12.2.2

6.12.2.3

6.12.2.4

10
( )
(
10

171



6.12.2.5

6.13
6.13.1

6.13.2

7.1
7.2
7.3

172

OEL

NOAEL

ADI



Carcinogenicity Study

OECD Guidelines for Testing of Chemicals (No. 452, May 1981)
USEPA OPPTS Health Effects Test Guidelines (Series 870.4200, June 1996)

4.1 (Chemical Carcinogenesis) /

4.2 (Chemical Carcinogen)

6.1.1 CAS

173



ppm  mg/m’

6.2.2
6.2.3

6.2.4

50 50

174



6.2.5

S%

6.3

( 10%)

6.4

175



6.5

6.5.1

6.5.2

6.5.3

17 18h

6.5.3.1

S%
6.5.3.2

22

24h

7d

5d

6h

1h

5d

12 15 /h

30 70%

176

7d

7d

\}

19



6.6

6.7
6.7.1

10%
6.7.2
6.8

13w

12

6.9

18

18

18

13w

24
24 30
25%

24 50%

4w

177



6.9.1

6.9.2

6.9.2.1
6.9.2.2

6.9.2.3

6.9.2.4

6.9.2.5

6.10

x 9

178



6.10.1

o OO O O O O O O O O o O

.10.
.10.
.10.
.10.
.10.
.10.
.10.
.10.
.10.
.10.
.10.2.
.10.

W N NN DD N DD DN DN DD DD DD

© 00 N O O B~ W DN PP

[EY
o

179

x100%



N N NN
A oW N R

.10.4

(6]

50

180



/
Combined Chronic Toxicity / Carcinogenicity Study

OECD Guidelines for Testing of Chemicals (NO. 453, 12 May 1981)
USEPA OPPTS Health Effects Test Guidelines (Series 870.4300, June 1996)

3

OEL ADI
4.1 Chronic toxicity
4.2 No Observed Adverse Effect Level NOAEL
4.3 Lowest Observed Adverse Effect Level LOAEL
4.4 (Target Organ):
4.5 (Chemical Carcinogenesis) /

4.2 (Chemical Carcinogen)

181



o O o O o
A

182

CAS

ppm

mg/m’



6.2.3

20
6.2.4

6.3

S%

10

50

183

50



6.4

6.5

6.5.1

5d

6.5.2

6.5.3

17 18 h

10%)

10%

7d

6h 5d
22 24 h 1h

184

7d

7d



6.5.3.1

S%
6.5.3.2

6.6

6.7

6.8

22+ 2

18

12

10%
50%

12 15

30 70%

24

25%

20

18

185

/h

24

24

\}

19

30

10



13w
13w

6.9
3 6 12 18

20

6.10

6.11

6.12

6.13

186

10

10



6.13.

1

2.1

.2.2
6.13.
.2.4

2.3

.2.5

.2.6

187

10



6.14.1

6.14.2

6.14.3

= x100%

1

2

3

4

5

6

7

8

9

10 -

WHO 1969

1
2
3

188



.14.4 3
50

.5 NOAEL ;

OEL
ADI

189



Toxicokinetics Studies

Code of Federal Regulations, Title 40, Volume 28, PART 799, Subpart H,
Sec. 799.9748 TSCA metabolism and pharmacokinetics.
USEPA OPPTS Health Effect Guidelines (Series 870.7485,June 1996)

4.1 Metabolism

4.2 Toxicokinetics

5.1

5.2

190



o1 o1 o1 Ol
w W w w

90%
6 12 24h

95%

20%

1000mg/kg bw

191

7d

LDso

24h



24h
1%
5.4.1.3.2
5.4.1.3.2.1

5.4.1.3.2.2

5.4.1.3.3

S%

5.4.2
5.4.2.1

20%

CO,

192

S%

24h



5.4.2.2

5.4.2.3

71/25\

193

BP97

GB15670-1995



AUC
CL

5.4.2.4
5.4.2.4.1

5.4.2.4.2

5.4.2.4.3

5.5

5.5.1

5.5.2
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24

10%
10%
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6h

6.2

5.4.1.2

4~6h

196

5.2

2~5 min
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Skin Sensitization-L ocal Lymph Node Assay

(LLNA)
1
2
OECD Guideline for Testing of Chemicals ( No. 429 Feb.2001)
3
LLNA
4
(Skin Sensitization  Allergic Contact
Dermatitis)
5
LLNA
LLNA
SI 3
LLNA

LLNA
LLNA
LLNA LLNA
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GPMT

6.2
6.2.1

8~12w

6.2.2

6.2.3

6.3

1% 0.5%

6.4
6.4.1

GPMT

LLNA

20

199

CBA/Ca CBA/J

100%

50%

25%

4:1

10%

LLNA

V/V

S%

5d

2.5%



6.4.2
6.4.2.1

CAS No
101-86-0 CAS No 149-30-4

S1 3
6.4.2.2
6.4.2.2.1

6.4.2.2.2

6.4.3
1 25u 1

2-3
4~5
6 250p I 20p Ci  7.4e+5 Bq °H-
PBS 2500 1
2u Ci 7.4e+4 Bq *I- 10°M PBS 5
PBS

PBS
1CCVAM LLNA
6.4.4
200 m
PBS 5 TCA 4 18 Iml TCA
1.0ml *H- y

125|_
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4.5

125
I-

dpm
.4.6

dpm
dpm
.4.8.2

125
I-

dpm

S1

CAS

Sl
dpm
Sl

Si

201

\}

Si

Cl



7.2

7.3

7.4

7.5

7.6

dpm

202

dpm
Sl

LLNA



Escherichia coli Reverse Mutation Assay

OECD Guidelines for Testing of Chemicals (No.472,1983)
USEPA OPPTS Health Effects Test Guidelines (Series 870.5100 June
1996)

Reverse Mutation

Trp/Lac

Trp'/Lac’

6

6.1 (DVSO)

DMSO 0.1mol/L PBS 20
5%, V/V

IN
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(ep]

(o2 BN @]

.2
2x 10° ml
100 /ml 30ml
1 4ml 3ml
1:3ml
37
5mg/ 5
3

.3
3.1

4- 4-nitroquinoline-N-oxide

N-  -N- -

2- 2-AF

MMS
Captan
.3.2
.3.2.1
S DMSO
0.5%
.3.2.2
.4 WP2  WP2UvrA CM791 CmM891 pKM 101
WP2  WP2uvrA , )
WP2 WP2UvrA  CM891 CmM891 Trp’

204

Lac



E.coli B
WP2 trp uv
CM791 trp uv pKM101
WP2uvrA trp uvrA
CM891 trp  uvrA pKM101
E.coli K12
ND160 lac Z thi
MR2-120 lac Z uvrB5
trp lac uvrA DNA uvrA
6.4.1
6.4.1.1 0.4% Davis.Mingioli
D-V 10° L-
37 12 24h WP2  WP2UvrA Cm891
WP2
WP2UvrA CM891
6.4.1.2
0.4% D-V 10°
2.5% V/V 25%(W/V) 37 48h
ND160 MR2-102 ND160 MR2-102
6.4.1.3 UvrA/B- WP2UvrA
CM891 MR2-102
15W 33cm 8 37 24h
WP2 ND160
4 6 8 10 12s
6.4.1.4 R - CM891
8mg/ml 0.02mol/L NaOH
37 24h
Cm891 wp2 4
6.4.1.5 0.4%
WP2 WP2UvrA  CM891 0.03ml/ml 10u 1

3
CM891>WP2 UvrA>WP2 50mg/ml 10u 1 ND160 MR2-102
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2 ND160>MR2-102

6.4.1.6 0.4% D-V 10°
0.1mg% 254 g%
2.5%(V/V) 37 48h / WP2 15
11 19 WP2UvrA13 7 23 (CM89148 27 69 ND16010 2 19 MR2-102
315
6.4.2
6.4.2.1
37 4 1
(37
23 )
4
6.4.2.2
37 8%DMSO  12.5%
Iml -80
6.5
6.5.1 20% 16ml ,0.068MPa 10min 4
6.5.2 20%
6.5.3 5mg¥% 0.068MPa 10min 4
6.5.4 0.1%L- 0.068MPa 10min 4
DL-
6.5.510% 10ml 0.103MPa 20min
4
6.5.6 Davis-Mingioli D-M 4x
K.HPO, 289
KH.PO, 8g
(NH,).SO0, 49
1g
MgS0..7H,0 0.4g

206
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6.5.7

D-M 4x 200ml
169
20% 16ml
800oml
pH 7.2 0.103MPa 20min
80 20% 20% 16ml ( 0.4% W/V
1 2%) 9cm 25 ml
10% 20ml ( 0.25%)
0.1%L- 0.2ml 0.25u g/ml
6.5.8
NaCl 0.5g
0.69
100ml
0.1%L- 0.1ml( )
2.5ml
S% 0.5ml
100ml
0.103MPa 20min 4
0.1% 0.1ml ( 1y g/ml 5u g/ml 1p g/ml
3 ) 2.5ml
5ml 5mg% 0.5ml 2
6.5.9D-M pH 7.2 50ml
0.068MPa 10min 10ml
1

0.9ml
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6.5.10

: D-M 400ml
20% aml
10% 10ml
0.1% 4ml
D-M pH7.2 L-
10p g/ml WpP2 4 5h
6.5.11 Se
6.6
6.6.1
6.6.1.1
5 10ml 37 18h
1 2x 10%/nml
0.1:10ml 37 4 5h 10°/ml
0.1M PBS
6.6.1.2
0.iml  10° 45
Wp2 ND160 2ml
So 0.3 0.5ml Wp2
ND160 20p 1
5)
S)
37 48h
MMS
6.6.2
6.6.2.1
0.iml S,
0.3 0.5ml 2ml 45 0.1m,
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10°/ml

37
x 100mm
S
6.6.3
S
2ml
37 48h
g/ml L-
10%
6.7
6.7.1
t
6.7.2

S

48h

0.3 0.5ml

2ml 45

4000rpm  10min

OD 450nm 0.8

0.3 0.5ml

0.-9ml

10°

0.9ml

Iml 37

0.05ml
0.1mol/L PBS(pH7.4)0.3 0.5ml(
0.1ml 30 30min

16

D-M
0.05ml
30min 0.1ml
D-M
2ml
(4000rpm 10min)
0.25% 0.25u
24h

100% 70%

2x 10°
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Saccharomyces cerevisiae Gene Mutation Assay

1
2
OECD Guideline for testing of chemicals (NO.480, 1986)
USEPA Health Effects Test Guidelines OPPTS 870.5575 1998
3
4
4.1 Base Substitution Mutagens DNA
4.2 Frameshift Mutagens DNA
5

ade-1,ade-2

211



6.1
6.2
5
’ 5 10%
3 hom 3-10

6.3
6.3.1
6.3.1.1

mithylmethanesulphonate

ethyl methanesuphonate

4- -N 4-nitroquinoline

ICR-170
6.3.1.2

N- (N-nitrosodimethy)

cyclophosphamide
6.3.2
6.3.2.1
SQ ’
DMSO

6.3.2.2
6.4 Xv185-“C

212



D ochre
arg4-17 lys-1  trp5-48
XV185-"C hisl-7
hom 3-10

6.5
6.5.1
6.5.1.1 YEP

6.5.1.2 S,
6.5.2

1 5x 10"/ml 28 37
18h

28 30

o
(62}

.3.2
- -3-2-1 - ’
6.5.3.2.2

(o]
(62}

6.5.3.2.3

213

ade2-1

ochre



7.1
7.2

7.3
7.4

7.5
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In Vitro Mammalian Cell Forward Gene Mutation Test

1
2
OECD Guidelines for Testing of Chemicals (No0.476, 1997)
USEPA Health Effects Test Guidelines (OPPTS 870.5300, 1998)
3
4
4.1 (Forward Mutation)
4.2 (Mutant frequency)
5
So
6-thioguanine, 6-TG trifluorothymidine, TFT
6
6.1

215



6.2

10 20% 80%

S5ul/ml, 5mg/ml  0.0lmol/L

So

6.3
6.3.1
So
ethyl methanesulphonate EMS
methyl methanesulphonate, MMS
ethyl nitrosourea ENU
So
3- 3-methylcholanthrene
cyclophosphamide CP
N- N-nitroso-dimethylamine MNNG
7,12- 7,12-demethylbenzanthracene, 7,12-DMBA
a benzo(a)pyrene, BaP
6.3.2
6.3.2.1
So
0.5%
6.3.2.2
6.4
HPRT V79
CHO TK L5178Y
TK6 WTKI1
6.5

216

DMSO



6.5.1

L5178Y TK6 RPMI 1640 10%
1001U/ml 100pg/ml V-79  CHO
10%
6.5.2
30min -20
6.5.3 So
6.5.4 ( PBS,pH 7.2 7.4):
(KH,PO,)
(Na,HPO,.12H,0)
(KCI)
(NaCl)
( )
6.5.5 -EDTA PBS
0.05% EDTA 0.02%
-20
6.5.6 3.8¢
375ml 125ml
2
1 9 1/15mol/L
6.5.7 6- 6-TG
TFT 3Ug/ml
6.6
6.6.1 HPRT (V79)
6.6.1.1 5% 10°
2 12 37
6.6.1.2
So
S 2ml Sy

217

MEM Eagle
56
0.20g
2.89¢g
0.20g
8.00g
1000ml
EDTA
1:1
37 48h
pH6.8
Spg/ml
100mm
CO, 24h
PBS 2
S
Sg 2ml



10ml CO, 5h

PBS 2
19 22h S
6.6.1.3 -EDTA
100mm 3d
3d CFE
6.6.1.4
37  CO, 7d
CFE
6.6.1.5
5 2x10°
Sug/ml CO; 7 10d
MF
6.6.2 TK
6.6.2.1 5x10°/ml 1%
3h PBS
10% PRMI 1640
10°/ml
6.6.2.2 PE; 0
/ml 96 0.2ml 1.6 /
2 37 5%CO, 12d
6.6.2.3 6.6.2.1 2d
10%/ml
6.624PE, 2d 2d
6.6.2.2 96 12d
6.6.2.5 TFT MF 2d
1x10%/ml TFT

218

10ml , CO;

5% 10°

5%10°

200

6-TG

3pg/ml

37

2%



96 0.2ml 2000

37 5% CO, 12d
7
7.1 HPRT
CFE = /
CFE = CFE/
MF = /
X2
7.2 TK
PE, PE,
o = ~INEW/TW)
1.6
EW TW
%RS =FP50 %100
P 0
MF
ME(x10%) = —MEW/TW)/n
1.6
EW T™W
7.3
7.3.1
7.3.1.1
7.3.1.2
7.3.2 %RS < 20%
8
8.1
8.2

219

CFE

X

1/

1.6

x100%
CFE

(2000)



8.3

8.3.1
83.2
8.3.3
8.3.4
8.3.5
8.3.6
8.4

8.4.1

8.4.2
8.4.3

8.4.4

220

So

DMSO

pH



Sex-linked Reccessive Lethal Test in Drosophila Melanogaster

1
2

OECD Guideline for Testing of Chemicals (No.477, April 1984)

USEPA OPPTS Health Effects Test Guidelines Series 870.5275, June
1996
3
4
4.1 Lethal Mutation
4.2 Recessive Mutation
4.3 Sex-linked genes
X
5

X F.
F. F, X
X X

221



6.1
6.1.1
6.1.2

6.1.2.1
6.1.2.2
6.1.2.3
2ml
6.1.3

6.2

Basc Muller-5

F. X

F,
F,

75%

120 2h
269 39 150ml
34g 49 150ml
6.1.2.1 6.1.2.2
1.5 2.0cm

3 cmx 10 cm

3

4d Drosophila melarogaster

Basc Muller-5 3 b&d

6.3

6.4

6.5

222

I+

F.

80



1 5%

6.6
6.6.1

6.6.2

6.7

6.7.1

6.7.2

2~3

Fi

6.7.3

7.1
F,

N-Nitrosodimethylamine

1:1

1:2

F,

F

223

20

F,

0.7%NaCl

(Methanesulfonate)

10

12 14

F

N-



7.2

7.3
7.4
7.5
7.6

224



Bacillus Subtilis DNA Damage or Recombination Assay

USEPA Health Effects Test Guidelines (OPPTS 870.5500,1998)

Bacillus Subtilis DNA Damage or Recombination

+

Assay Rec” Rec

DNA 1 2
Rec” , Rec
DNA
DNA

DMSO

6.2
Rec

Rec

225



Rec
6.3
(Captan 20ug/ )
(Nitit NBT 2.6umol/ )
(AF-2 2ug/ )
(Dexon DAPA 20ug/ )
C mytomycin C 10ug/
M45 M45 H17
C Rec” 2mm Rec” 13mm
1 2
1
(mm)
ny 9 H17 Rec' M 45 Rec
2 1 9
2.6 mol 0 5
20 1 10
CsNO; 5 0 7.5
C 10 2 13
C 0.02 0 10
20 1 16
Trp-P1* 6.5 0 3
Trp-P2* 37.5 0 12
(M g/mL)
H17 Rec’ M45 Rec’
C 0.1 0.006
3.2 0.1
6.4
7.5~60u g/
6.5 H17  M45
6.5.1 B-2 120rpm 37
15 18h
6.5.2 B-2

B-2

226



B-2 120rpm 37
(15~18h)
2
*
MMC 4-NQO ICRI91 DAPA  NBT
H17rec+argAls try-3 + + + - +
M45recASM45argAlS try-3 ++ ++ ++
L43 recL43  argAlS try-3 - + ++ - +
* MMC( C) 4-NQO(4- -N- ) 1CR191( ) DAPA( )
NBT( ) 1mg/ml 0.02mL
- + <BIM + 5 10 ++>10mm  +++>20mm
6.5.3 B-2
37 ad
4 B-2 37
3ml 50%(W/V)
Iml -80 -20 -20
6.5.4
6.6
6.6.1 B-2 10g
10g
NaCl 5¢
1000ml
0.5% NaCl NaOH  KOH pH
7.0 0.068MPa 20min

227



6.6.2 B-2 B-2
NaOH  KOH pH 7.0 0.068MPa
6.6.3"“ K B-2
40 ml
1 113
6.6.4 Schaeffer
169
KCI 29
MgSO4-7H20 0.59
MnCl,.4H,0 19.8¢
200ml
100 700ml
0.068MPa 20min 80
7.0 30ml
6.6.5 B-2
B-2
0.103MPa 20min
6.6.6 50% W/V
0.103MPa 20min
6.6.7 1/15M
KH,PO,
Na,HPO,
pH 7.0 6.8

228

1000 ml
15¢
20min

9cm

37 2d 42

FeSO4 - 7H20
Ca(NO,),-4H,0

278ug
236mg

19
1000ml

0.068MPa  10min
pH

1000m1
89

50g
100ml

9.08g/1000m]
9.47g/1000n]
3.89:6.11(V/V) 4.96 5.04(V/V)
4



6.6.8

6.6.9
6.7
6.7.1
6.7.1.1
6.7.1.2
B-2
15 18h
6.7.1.3
? B-2
0.1ml
Rec’
40

12mm
30
6.7.1.4

8 16mm

0.1ml

6.7.2

MgCIZ

NaH.PO,

0.45u m

76.2mg
246mg
1.42¢g
100ml
4
S
H17Rec” M45Rec
120 rpm 37
M45 H17
Rec’
0.1ml
12mm Imm
0.02 0O.1ml 0.02ml
37

229

20

S

3 5ml

30



6.7.2.1

6.7.2.2
30 ,
6.7.3
6.7.3.1

PBS

6.7.3.2

2x 10'/ml
42

42
0.3ml

6.7.3.3

Se

37
6.7.3.4
6.7.3.4.1

10°/ml “ "
24h 37 20h
M45 H17 Schaeffer
37 H17 3 4d,mM45 5d
1/15mol/L PBS 1
1% 30min
5
4
0.1ml H17 M45 9cm
B-2 10ml 2x 10°/ml
10ml 0.1ml
S
Sy 1 2h
S
1mm 8mm 10 30p 1
20[.] | Sg
20 30h 24h
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5x 10° 0.1 0.3ml S,

10mi45 B-2
37 2d H17 M45
6.7.3.4.2
H17Rec”  M45Rec”
100 200p1
B-2 0.2ml
B-2 0.1ml
0.1ml 2 2 0.1ml 3
H17Rec’ M45Rec” B-2 3:1 50%(V/V)
12.5% -80 -20 -30
B-2 10
0.01ml H17Rec” M45Rec”
37
Rec’ Rec”
0.02ml S, Ss
6.8
mm “ "
6.8.1 Rec Rec’ >2mm

6.8.2 > 2mm + = 5mm(+) = 10mm(++) = 20mm(+++)
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6.8.3 Rec” Rec’

Imm DNA Rec
Rec’ 1 2mm
MnCI, DNA
DNA
6.8.4
Rec’ Rec % Rec”
% Rec’
6.8.5 Rec’ Rec MIC,
ug/ml MIC Rec” /MIC(Rec) DNA
Rec”
MIC Rec” /MIC(Rec)
>1
7
7.1
7.2
7.3
7.4
7.5
7.6
1.7
7.8
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DNA UDS
In vitro Unscheduled DNA Synthesisin Mammalian Cells

1
DNA
DNA
2
OECD Guidelines for Testing of Chemicals (No.482,1986)
USEPA OPPTS Health Effects Test Guidelines (Series 870.5550 June 1996)
3
DNA
4
DNA Unscheduled DNA Synthesis, UDS  DNA
S DNA DNA
5
Se
*H-TdR
3H/14C
6

233



6.2

UDS
2 UDS 6
6
7 12- 7,12-demethylbenzanthracene,7,12-DMBA
2-acetylaminofluorene 2-AAF)
-N- 4-nitroquinoline-N-oxide,4-NQO
0.5%
15% Eagle EMEM
1001U/ml oou/ml pH 7.2 7.4
4
EMEM 98 2
1001U/ml 100p g/ml
56 30min
-20
PBS pH 7.2 7.4
KHPO, 0.20g
Na,HPO,.12H,0 2.89g
KCI 0.20g
NaCl 8.00g

1000ml
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6.5.5 -EDTA PBS EDTA
0.05% EDTA 0.02% 1:1
-20
6.5.6 : 3:1 V/V
6.5.7 250mmol/L
6.5.8 1%
6.5.9 °H-
6.5.10
6.5.11
6.5.12 Se
2-A
6.6
6.6.1 UDS
6.6.1.1 0.5
x 10° /ml 1.0x 10° /ml 6
37 CO, 1 3d 50%

2 3
6.6.1.2 3d
6.6.1.3 HU ,HU

10mmol/L 37 16h
HU 10mmol/L *H- 5u Ci/ml 10
g Ci/ml 30p Ci/ml 37 5h
6.6.1.4 Hanks 1%
10min - 3:1V/V 4

40 24h
6.6.1.5
1:1
6.6.1.6 42
10 20min
5s

6.6.1.7 29
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4h

4
10d
6.6.1.8 19
Smin 30s F-5 6 10min
10 30min 4 5
6.6.1.9 Orcein 2%
Giemsa
6.6.1.10
50
6.6.2 UDS
6.6.2.1 0.5
x 10° /ml 1.0x 10° /ml *C -TdR (25mCi/mmol) 0.01
p Ci/ml Iml/ 37 48 72h
Hanks 2 “C -TdR(0.01p Ci/ml)
[ EMEM (ADM) 0.5 2%],37 2 3d
Hanks
10mmol/L ADM 37 16h
6.6.2.2 Ups *C -TdR
6.6.2.3 UDS  °H-TdR
2 0.25N
2 10min 75%
10min 1 50 0.5N
0.5ml 75 80% 40min
3.5mL PPO 0.5% POPOP 0.03% 5ml
UDS’H-TdR
2 0.02%EDTA
37 15min
2cm 0.25N 5ml - 75% 2ml
2ml 50 3ml
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6.6.2.4

h1=0
dpm

“C  dpm

1 *C

2 H

2

k(k:CZ/(:l)

dpm =N.(1+k)/c

6.6.2.5 DNA
6.7
6.7.1 UDS

6.7.1.1
6.7.1.2
*H-TdR

DNA
1.00(100%),

ubS

HelLa

*H-TdR

0.68

0.417 0.680

*H dpm

1 “C

C. *H
h, G, “C °H
N, N, = -

=N1/C1 3H dpm =(N2—14Cx Cz)/hz

14H
C °H 2 h, “C
:(Nz—le k)/hz
/
3H/14C
3H/14C
3H/14C _
42
0.706 0.691(Martin 1981)
/
0.588 0.824 0.538 0.690
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N NN NN NN

.84 0.82 0.833

w

© 0 N oo o1 b

.2 CO;
DNA
10
DNA DNA

DNA
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In Vivo Mammalian Peripheral Blood Micronucleus Assay

1

2
OECD Guidelines for Testing of Chemicals (No. 474, July 1997)
USEPA OPPTS Heal th Effects Test Guidelines (Series 870.5395 June 1996)

3

4

4.1 Micronucleus

4.2 Centromerm/Kinetochore

4.3 Normochromatic Erythrocyte NCE

4.4 Polychromatic Erythrocyte PCE
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6.1
6.2
6.2.1 Giemsa
Giemsa 3.8 ¢
375 ml
125 ml
Giemsa 375 ml
125 ml 37 48 h
6.2.2 pH 6.8
1/15 mol/L Na.HPO, 9.47 ¢ 1000 ml
1/15 mol/L KH,PO, 49.07 ¢ 1000 ml
1715 mol/L 50mL  1/15 mol/L 50ml
6.2.3 Giemsa
1 Giemsa 9 1/15mol/L
6.2.4
6.3

240



6.4

6.4.1
6.4.2
Ethyl methanesulphonate CAS No.62-50-0 60mg/kg bw
Ethyl nitrosourea CAS No.759-73-9 50 100mg/kg bw
C Mitomycin C CAS No.50-07-7  10mg/kg bw
Cyclophosphamide(CAS No.6055-19-2),40mg/kg bw 30mg/kg
bw ip
(Triethylenemelalime CAS No 51-18-3),1.0mg/kg bw,
ip
6.4.3
6.4.3.1
6.4.3.2
6.5
6.5.1 7 12w
+ 20%
5
5
5d
6.5.2

6.6
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6.6.1

6.6.2 > 5000 mg/kg bw 24h

14 d 2000 mg/kg bw d 14d
1000 mg/kg bw d

6.7.1.2 2 ml/100g bw
6.7.1.3 36 h
72 h
24 h 2 36 48 h

6.7.2.2 10 min

6.7.2.4 Giemsa 10 15 min
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6.7.3.2

6.7.3.3 PCE Giemsa
NCE
1/20 1/5
6.7.3.4 2000 PCE
%o PCE

6.7.3.5 PCE/NCE PCE/RBC

200 PCE 1000
6.8
6.8.1

t
6.8.2
6.8.3
6.8.4 PCE/NCE 1 0.6 1.2
PCE <0.05
PCE

7

7.1

243

<0.1

PCE

PCE

20%



7.2

7.3

7.4

7.5
7.6

7.7

244



SCE

In vitro Sister Chromatid Exchange Assay in Mammalian Cells

OECD Guidelines for Testing of Chemicals (No.479,1986)
USEPA OPPTS Health Effects Test Guidelines (Series 870.5900,1998)

Sister Chromatid Exchange SCE

DNA
DNA 5- 5-Bromodeoxyuridine Brdu
DNA
DNA DNA
Brdu DNA Brdu
Brdu DNA

Brdu DNA

245



Brdu 1/4 DNA 3/4

1/4 3/4
6
6.1
6.2
10
Brdu
75%
6.3
6.3.1
methyl methanesulphonate,MMS
ethyl methanesulphonate,EMS
C mytomycin C
(ethylnitrosourea)
4- -N- (4-nitroquinoline-N-oxide)
(a) (benzo(a)pyrene BaP)
cyclophosphamide,CP
6.3.2
6.3.2.1
Sg ’
DMSO 0.5%
6.3.3

6.4 (Chinese hamaster ovary cell,CHO)
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(Chinese hamster lung cell, CHL)
human lymphocyte

6.5
6.5.1
6.5.1.1 S,
2-A
6.5.1.2 0.075mol/L
6.5.1.3 =3:1
6.5.1.4 3.8¢
375ml 125m1 37 48h
2
1 9 1/15mol/L pH6.8
6.5.1.5 PBS
9.47¢g 1000ml 1/15mol/L
49.07g 1000ml 1715 mol/L
49 .5ml 50.5ml pH6.8  1/15mol/L PBS
6.5.1.6 MEM Eagle
1001U/ml 100u/ml 10%
6.6
6.6.1 CHO 12
24h 1 2h 2
50% CHO
80% ( ) SCE ,
Brdu Brdu
6.6.1.1 USEPA h
10 20p mol Brdu , 37 5 10%CO,
CHO  24h 48h
Brdu BrdUu  DNA

6.6.1.2 8 10p M Brdu
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CHO  12h

6.6.2
6.6.2.1
0.4 0.6p g/ml
6.6.2.2
10

6.6.2.3

6.6.2.3.1

6.6.2.3.2

6.6.2.3.3

20min 30
37
6.6.2.4

10min
6.6.2.4.1

6.6.2.4.2

10 15min

0.5ml
6.6.2.5

24 h
37 Brdu

0.25%

0.075mol/L 1%

13 15min

37 10 20min

1 2ml

3:1

1h

5 10min

1000rpm 10min
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2h

37

15 30

1000 rpm



scm 4 5
6.6.2.6 SCE
6.6.2.6.1
6.6.2.6.1.1 0.5y g/ml Hoechst 33258 12min
24h 37 60 2x SSC 0.3mol/L
0.003mol/L 2h, 3%
pH6.8 30min
6.6.2.6.1.2 pH6.8 10
20 40min
pH pH (pH6.8)
6.6.3
SCE 25 50
6.6.3.1 SCE
SCE
SCE
6.6.3.2 SCE SCE
BrdU mol/L SCE/
10° 7
107 4 5
6.5x107 14
10° 9
CHO 107 12 13
10* 25
6.6.4
SCE (Poisson) SCE

Poisson t
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NN NN NN NN
© O N o U~ W

.6.

.6.

.6.

.10

4.1

4.2

4.3

SCE

SCE 2
SCE
P<0.01
P<0.05
SCE
CO,
SCE
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(o2 N e)]

SCE

In Vivo Mammalian Bone Marrow Sister Chromatid Exchange Assay

SCE
USEPA OPPTS Health Effects Test Guidelines (Series 870.5915 June 1996)
Sister Chromatid Exchange SCE
DNA
5- (5-BrdV)
SCE
1
0 100

.2

.2.1 0.1%

2.2 0.9 %
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6.2.3 0.075 mol/L

6.2.4 3:1
6.2.5 Giemsa
Giemsa 3.8 ¢
375 ml
125 ml
Giemsa
125 ml 37
6.2.6 pH 6.8
1/15 mol/L Na.HPO, 9.47g
1/15 mol/L KH.PO, 49.07g
1/15 mol/L 50ml 1/15mol/L
6.2.7 Giemsa
Giemsa 1715 mol/L pH 6.8
6.2.8 0.5ug/ml Hoechst 33258
6.2.9 2x SSC 0.3 mol/L 0.003 mol/L

6.2.10 5- 5-Brdu

6.3

6.4
6.4.1
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375ml

48 h

1000 ml

1000 ml

50ml



6.4.2 SCE

( Methgl Methanesulphonate,MMs; Ethyl Methanesulphonate,EMS;
Cyclophosphamide,CP)

6.4.3

6.5
6.5.1
SCE

5d
6.5.2

6.6
6.6.1

50% 2
6.6.2 > 2000 mg/kg bw 24h ,

14 d 2000 mg/kg bw d 14 d
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1000 mg/kg bw d

6.7
6.7.1
6.7.1.1

6.7.1.2 2 ml/100g bw
6.7.1.3 5-

6.7.1.4 24h

6.7.1.5 A B A
12 18h B 36 42h
12 18h
12 18h
6.7.1.6 2h 4 mg/kg bw
6.7.2
6.7.2.1
5 ml 5 ml
10 ml
1000 rpm 10 min
6.7.2.2 0.075 mol/L 9 ml
37 20 min
6.7.2.3 : =3:1 1nml 1000
rpm 10 min
6.7.2.4 7 ml 10 min 1000 rpm
10 min 2
6.7.2.5 0.1 0.5 ml
6.7.2.6 3 5cm 3 4
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1.2

[

.3

o o o o o o
N NN N NN
W oW W W W W

1

2
2.1

2.2
15w
.2.3

o o o o o
~N N~ NN
A A M W W

6.7.4.4 SCE

6.8.1
SCE

6.8.2

.4 Giemsa

.2.4 Giemsa

2 3
SCE

Fluorescence plus Giemsa FPG

0.5ug/ml Hoechst 33258 12min

24h
60 2x SSC

30min

2h

Ultraviolet plus Giemsa UPG

37 24h

45 48

30min

SCE

2x SSC

6cm

8 10min

SCE
25 50
SCE

SCE

SCE
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.8.3

SCE

SCE

SCE 2
SCE

SCE

DNA

DNA
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/

Reproduction/Developmental Toxicity Screening Test

OECD Guideline for Testing of Chemicals (No.421, July 1995)
USEPA OPPTS Health Effects Test Guidelines Series 870.3550, July
2000

3
/
/
4
4.1 (Reproduction Toxicity)
/
4.2 Maternal Toxicity
4.3 (Impairment of Fertility)
4.4 (Developmental Toxicity)
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4d

54d 14d
14d 22d  4d
6
6.1
/

6.2
6.2.1

20

7 8 5d
6.2.2

8
F. 4d
20

6.2.3
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6.3

10 1000mg/kg bw

6.4
6.4.1

1ml1/100g 2 ml/100g

7d

6.4.2

Fi
4d 4d Fi

o o1 w =
\‘

6.4.3
1:1
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.5.3
.5.4
0 7 14 20d

[ep}

D
D
=

od

od

4d

0d 1d 4d

4d

Bouin
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1 5d

6 14d

< 21d
22d
> 23d

4d

4d

4d

4d

\}

\Y2
Wnoro®po R

4d

4d
4d
4d
4d

V o -

6.6.2
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.10
11
.12
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/

Combined Repeated Dose Toxicity Study with the
Reproduction/Developmental Toxicity Screening Test

OECD Guideline for Testing of Chemicals (No.422, Mar. 1996)
USEPA OPPTS Health Effects Test Guidelines Series 870.3650, July
2000

3
4.1 (Reproduction Toxicity)
/
4.2 Maternal Toxicity
4.3 (Impairment of Fertility)
4.4 (Developmental Toxicity)

263



14d

6.2
6.2.1

20

5d
6.2.2

F

6.2.3
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4d
54d
22d  4d

4d
20

10



6.3

2 4 4
10 1000mg/kg bw
6.4
6.4.1
1ml/100g 2
ml/100g
7d
6.4.2
P F.
1 2
3 4
5 7 =
8 4d 4d Fi
9 10 2
* 10
6.4.3

1:1
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6.5
6.5.1

6.5.2

6.5.3

40min

6.5.4

6.5.5

6.5.6
0 7 14 20d

6.5.7

6.5.8

od

0d

0d
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4d

1d 4d

30



6.5.9

pH
6.5.10

5
6.5.11
6.6

6.6.1
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Bouin

4d



1 5d

6 14d

< 21d
22d
> 23d

4d

4d

4d

4d

\}

\Y2
Wnoro®po R

4d

4d
4d
4d
4d

V o -

6.6.3
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11
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One-Generation Reproduction Toxicity Sudy

OECD Guideline for Testing of Chemicals (No.415, May 1983)

Reproductive toxicity
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6.2
6.2.1

6.2.2

1:1 1:2
20
6.2.3

6.3

1000mg/kg bw

6.4

6.4.1

7d
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6d

6.4.2
Fu
8
11
12 14 F
15 17 Fi
6.4.3
1:1 1:2
1:1
3w
od
3w
6.4.4
4d 4
4 5 3
6.5
6.5.1

6.5.2
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6.5.3 1d

6.5.4 od

6.5.5 4d 7d 14d 21d

6.5.6

6.5.7

6.6
6.6.1
= / x 100
= / x 100
= / x 100
= 4d / x 100
21d / 4d x 100

6.6.2

6.6.3
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11
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Neurotoxicity Screening Battery Test

USEPA OPPTS Health Effect Test Guideline (Series 870.6200,June 1996)

4.1 (Motor Activity)
4.2 (Neurotoxicity)
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6.2

6.3

6.3.1

6.3.2

6.4

6.4.1

6.4.2

2000mg/kg bw

1000mg/kg bw

acrylamide
carbaryl

276
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(acrylamide) (trimethyl tin)

6.5

6.6

6.7

12 18 20

6.8
6.8.1
7d

6.8.2

6.8.3
6.8.3.1
6.8.3.1.1

6
12 18 50
0 1 2 13 18 19
Bodian’s Bielchowsky’s
GFAP GFAP
11 - H&E
8h
14d
4V 8w 13w
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5 7 10

6.8.3.1.2.7 Meyer et al( 9)
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6.8.3.1.3.1
6.8.3.1.3.2
6.8.3.1.3.3
6.8.3.1.3.4
6.8.3.1.3.5
6.8.3.1.3.6
6.8.3.2
6.8.3.3
6.8.3.3.1
20
6.8.3.3.2
0 1+ 2+ 3+

6.8.4

279



.3.2
.3.2.1
.3.2.2

32cm,

student t test
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