SO YeIstaIXl Hl 23A 58

Wi B e o w2 a3

Mouse Single Oral Dose Toxicity Test and Bone Marrow Micronucleus
Test of Mahwangbujaseshin-tang Extracts

lk Jae Sung, Mee Yeon Park, Woo Hyun Cheon', Jong Dae Kim*

Department of Internal Medicine, College of Oriental Medicine, 1. Daegu Haany University

The object of this study was to obtain acute information single oral dose toxicity of Mahwangbujaseshin-tang
extracts, with mouse bone marrow cell micronucleus test for detecting possible genotoxicity. In order to observe the
50% lethal dose, approximate lethal dosage, maximum tolerance dosage and target organs, test articles were once
orally administered to ICR mice at dose levels of 2000, 1000, 50 mgfkg according to the recommendation of KFDA
Guidelines. The mortality and changes on body weight, clinical signs and gross observation were monitored during 14
days after dosing according to KFDA Guidelines with organ weights of 12 types of principle organs. In addition, after
twice oral treatment of Mahwangbujaseshin-tang extracts 2000, 1000 and 500 mg/kg, we checked the changes on the
number of MNPCE. We could not find any mortality, clinical signs, changes in the body weight and gross findings upto
2000 mg/kg treated group. The limited dosages in rodents except for increases of lymphoid organ weights and
hypertrophy encounted as results from pharmacological effects of Mahwangbujaseshin-tang extracts, immune
modulator effects with some sporadic accidental findings not toxicological signs. No evidence of increases of MNPCE
numbers were also detected in all three different dosages of Mahwangbujaseshin-tang extracts treated mice. The
results obtained in this study suggest that the LD50 and ALD of Mahwangbujaseshin-tang extracts in mice were
considered as over 2000 meg/kg because no mortalities were detected upto 2000 mg/kg that was the highest dose
recommended by KFDA and OECD. And the results of mouse bone marrow micronucleus test of
Mahwangbujaseshin-tang extracts is negative results.
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Table 1. The Amount and Composition of Samyo-tang

kS 487 HEl)

W= Ephedrae Herba 6

e Armeniacae Semen 6

= Glyeyrrhizae Radix 4

£ Zingiberis Rhizoma 75

Total 235
2) =G &

AZE A 108 221235 g)S F6lod FA$ 2000 mE
7td &S 7, &Q d3S AHAE rotary vacuum

evaporator (N-N type; LAB Camp, Dajeon, Korea)2 2+ - &

ol HARYY FEEE €& Ul programmable freeze

dryer (PVTFD10A; ilShin Lab, Seoul, Korea)& AlE35lH &2

AXAIA 18 393 g & 3932 g(38 Ok 1673%)0] 2| 2

do U] AIESINT: E0IS =B 2EES 20T

B 5 4¥ol A& oM, 2 gl ALEE
I

k=)
T =

S50l 100 mg/mi] SETA BlnA & S8 AT

=4
1) 4ESE 4 AlkEe
e 7} 200219 ICR 1R (6-week old upon receipt,
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) 5U}E)A Table 20 7|23 81FLE T8

. REQJOLE QIHE 71EM3 OECD 4871570
MAE T A BAE! 2000 mg/keS L SH2
1000 & 500 mg/keS B+ W A
et o ol theh miA tRTE
SRl 89l

F2) & &Edl(sonde)7t £

i

YAt
Z7} oIt BE RATdME = 2 BT

AlA 20 me/keQ EEOE overnight

AE 1w FAPIE ol&31 FT TSI 40]9k S0
mE ool 4 HMAE HLoS6P] ol FAF thEk A1
SO AlES} B4 SES ATBIT

Table 2. Experimental Design Used in Single Dose Toxicity Test
No, of Dosage Totai Dose

Group Sex animals Animal No. (ml/kg)  (ml/kg)
GOM™ Male 5 GOM-01 ~ GOM-05 10 0
GIM Male 5 GIM-01 ~ GIM-05 10 2000
G2M Male 5 GOM-01 ~ G2aM-05 10 1000
G3M Male 5 G3M-01 ~ G3M-05 10 500
GOF Female 5 GOF-01 ~ GOF-05 10 0
GiF Female 5 GIF-01 ~ GIF-05 10 2000
GoF Female 5 G2F-01 ~ G2F-05 10 1000
G3F Female 5 G3F-01 ~ G3F-05 10 500

ax

» Vehicle control; distiled water 20 ml/ke as vehicle in this study: All test articles in
vehicle were once orally dosed.
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1) 4EEE 2 AlFHY]
5001219 A ICR A (6-week old upon receipt, SLC,
Japan)E 1421719) &3l E HA Ado) A18319on, 423
WE LD AE F 7SS 25(20-25T)9F S 5(30-35%)7F RE

B ARRAoA B2 A& polycarbonate AFSAIALO] SulR|A 2=
851 ARSI, Be F71(light : dark cycle)s 12417} 7]
2 ZZ519 0m, Al (Samyang, Korea)o} S4= ASEH &
SE picric addE 7AE AlE51

k=9 2o

TEES 7Y 100}2]4 Table 30] 7|26} 51502 3
E3lrh k2 ElokE okiE 7151 OECD A& 71570
QIABIe, 2000 mg/keS E AL BHOE PP O, H) 22
1000 = 500 mg/keS B3+ W HEH FojFOE HHSKICE &
¢ Al tiREE &b siod, iy

WIS BT SR50 SHAA 20 ni/ke] BBSE 5)120] 139
M 29 Eol7h 2AR 1w FAVIS o] 83k] AT Zolskie

=
M, B¢ tECIAE Z305 o] B¢ SR SYs 9y

! =]
22 FH ZF Rosikichk ES oK oizRdtdlME
Cyclophosphamide 70 g 432]41M 0l EaIAIA AE ke 10

nol BUOT ZHE Wi BT S84 28 £0iA] 2bgauge O
ZARO] BAE 1 m FAP)S olRak T8l B1Ea 319

Table 3. Experimental Design Used in Micronucleus Test

Group Animal  No. Dose (mg/ke/day)
GO:vehicle control MO1-M10 Distilled water 20 ml/kg
Gt:Positive control M11-M20 Cyc)ophosph%rgwodee (10 ng/kg),

G2:The highest dosage . Samyo-tang extracts (2000
group M21-030 mg/ke), twice

" B Samyo-tang extracts (1000
G3Miadle dosage group M31-M40 n/ke), MWioe

G4The lowest dosage . Samyo-tang extracts (500
group MAT-MS0 mg/ke), twice

Samyo-tang extracts were orally acministered, o1ce a day for 2 days 1 a volume of 20
ml/kg of disilled water; Cyclophosphamide was once raperioneally dosed at second
dose of Samyo-tang extracts; Total 5 groups, 10 mice per group were used 1 the
present study.
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HE 4dEsE2 WRY SE4ddMg 595
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=
=
3

ol
O

S22 AN eI 1000rpm S 587 94 BE15190).
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A @of, ZE HEEE (5/5 100%)S AERYS HAIBINT}
(Table 4).

Table 4. Mortalities Observed in Female and Male Mice of Single
Dose Toxicity Test®

Day after dosing

b

Gow D 5 7 5 6 7 8 9 0T 2@ @
M GOM 0 0 0 000000000 0 0050%
A GIM 0 00000000000 0 0 0/50%
L GM 000000000000 0 0 0/50%
E GM 0 0 000000000 0 0 0 050%)

GF 0 0 0000000000 0 0050%
FEMGIF 0 0 0 000000000 0 0 0/50%
ALE GF 000000000000 0 0 050%

GF 0 0 0 0 0 0 0 0 00 0 0 0 0050%
2 Qs

Arjet dHA 0] Bo 19 Fof 28w 0], 7 miA iR
I, 2000 mg/k T, 1000 mg/ke A BoTFolA 47t
2 #(2/5; 40%) AEE A OM, 500 ng/keg $R FAF o
A hZTOIA k2 18l(1/5; 20%) A 242 QIF =] o
Y 4 9A] 1000 ng/ke +H TS 9 WA 2 E
ol Az} 28(2/5; 40%), 500 mg/kg Y BT 18H(1/5;
20%) AFEACE olgidt BR FA2 Fo) & 9RE 130 Z2
2 AT ATHTable 5).
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Table 5. Clinical Signs Observed in Female and Male Mice of Single
Dose Toxicity Test®

b Clinical signs
Group ID Normal Soft feces Hair losses
MALE GOM 3/5 (60%) 2/5 (40%) 0/5 (0%)
GIM 3/5 (60%) 2/5 (40%) 0/5 (0%)
G2M 3/5 (60%) 0/5 (0%) 2/5 (40%)
G3M 475 {80%) 1/5 (20%) 0/5 (0%)
FEMALE GOF 2/5 (40%) 1/5 (20%) 2/5 (40%)
GIF 5/5 (100%) 0/5 (0%) 075 (0%)
G2F 3/5 (60%) 2/5 (40%) 075 (0%)
G3F 4/5 (80%) 0/5 (0%) 1/5 (20%)

a ; Observed animals/total observed animals of five mice (percentages), b : Group ID
was listed in Table 2.

3) AEY H3}

2000 mg/kg A FOIT, 1000 mg/ kg UZ FowtollA] o
oA FolZ 783 B oA &4 19HANRL AE &
7¥ol A2l miA iRl BId |94 AE (p<0.01 Ex=
p<0.05 57+ VIERARATE BESF 2000 mg/kg QR Foldoll A=
FodoM BAE 7, BoFE 7d04 BoE 13Y ¥ BAY
olA 2584 197X SAZ0] L= WA thEZ] 15
FAY U (P<0.01 E& p<0.05) E71E UERNSITE o19]o)=
ZHBREAL) HHEE AE D SR Wil AFER) &ttt
(Table 6).

4) A715He) Wl

=% 2000 H 1000 mg/kg Y FATOIA] T2 mhA o)
&0l dish 7k, 01E 2 eoRlatd ol Ao 3l 4t} FuR|
o {4 QU= (p<0.05 EE p<0.01) Z7171 QIAEEAL, 2000

Nas)

2
H

oA} Z-29] oA iRl Bd] $ATH Bl
9] ZhA7t QI EIR 2 (P<0.01), 2000 mg/ ke
tejo] MA iR vid] R AE 2 &
E(p<0.05 EEp<0.01) &7t A AUTE 019
A iR Bid] dv] e AVISE) Mk
YC}(Table 7-10).
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Table 6. Body Weight Gains in Female and Male Mice of Single
Dose Toxicity Test®

b Interval
Group 1B Day 0c - 7 Day 7 - 13 Day 0 -13
MALE  GOM 6.10£120 114£059 704150
GIM BOAE1E™ 0704038 064£151*
oM 7204072 1004028 820005
GaM 590051 110£064 7004052
FEMALE  GOF 4764086 0644030 540096
GIF 7.20£083* 1504065 870+008"
GoF 7004095 1342043 836£060%
G3F 4642077 068£0.30 5304081

a ; Values are expressed as mean £ SD of five mice, g, b Group ID was listed in
Table 2, ¢ ¢ Day of dosing after overnight fasting, * + p¢0.05, ™ ; p{001 as compared
with equal gender of vehicle control (GOM or GOP).

Table 7. Changes on the Absolute Organ Weights Observed in Male
Mice of Single Dose Toxicity Test®
Principal Organs |

Group

D°  Lung  Hearl  Thymus Kigney L Adrenal

gland L
0.200£001 0.159+000 0038+0.01 0316002 0012+0.00 0.113x0.01
5 9 4 0 5 0

Spleen

GOM

0.197+0.01 0.158+000 0.076x001 0324002 0005000 0.145+000
4 6 1 5 1 5=

0.199+001 0157+0.01 0.072¢001 0307004 0008+000 0.137£0.00
3 4 0 3 g~

3
0201001 0.161+001 0.042+000 0319002 0011000 0.121+000
3 0 9 6 4 8

Principal Qrgans |l
Pancreas
S

GM

G2M ’

G3m

Groyp

D Testis L Liver Epiaidymis  Lymph

Brain L node L°
01222000 1505+0.19 02112002 0465+002 0055+0.00 0.007+0.00
2 3 1 3 5 2

GOM

0.124£000 15352020 0201+003 0469001 0068000 0.020+0.00
GiM = 4 2 3 7 =

6

0121000 1573+0.09 0212+001 0465001 0056+0.00 00170.00
8 4 9 4 6 4

0.122+¢000 1484+010 0211002 0.468+002 0056+000 0.008+0.00
5 8 5 3 6 2

GeM

G3M

a ; Values are expressed as mean £ SD of five mice, g, b : Group ID was listed in
Table 2, L: left sides. S splenic lobes, ¢ : Popliteal lymph node, * + p<005, ™ ; p¢0.01
as compared with male vehicle control (GOM).

5 Rdad

2000 2 1000 ng/kg P4 FATONA Z12He] ThA| hE 2ol

HeCH, o & - 28, 718 9%, 1E 92, 19 HIEE
8 a8 4% 9E B A2 B8 470] g4 A T

s f=}
ZTES ZE AETol B LUHOE BREICE ol9ol
| A g0 By

2 1A BHUEE 088 AU

1) AHE
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£ 480 A ek thZE 0] Cyclophosphamide £ TS
I BE AT AN QEEA] gdol, HE UEEE
(10/10; 100%)S ZLME £Fd 0183193

2) QMBS

3) Asg el

QRN ThATQ] Cyclophosphamide $odo)A] FlE nj A
tETl Hlsl Fad gl ABY 248 oo wWE SH T
147 AEE 019, 9v] Y= AE 2 A HS W= o1FE
A LATHFig. 1).

Table 8. Changes on the Absolute Organ Weights Observed in

Table 10. Changes on the Relative Organ Weights Observed in
Female Mice of Single Dose Toxicity Test®

Principal Organs

urOUD

D Lung Heart  Thymus Kidney L Qg%e;al Spleen
GOF 0.5915:0‘03 045650.04 0‘2185002 0.63450.05 0.02750.00 049940039
GiF 054850.05 0.416(;:0,03 0,363:{0.02 0,612710‘02 0‘01681000 067140049
GoF 0.557510‘04 0‘41850.02 0.33?3;0‘03 0.58350.05 0.01,6;:0.01 057540 064°
G3F 0‘61450.05 0,475;006 0240;:0.05 0‘66250‘06 0.03050.00 04T7+0096
G Principal Organs

TB:UD Tests L Liver Pangreas Brain Ep\d\‘dyms Lymph node

) ' ) L L

GOF 02687038 4585£068 0589+0.02 1506+0.10 06324013 008040008
Female Mice of Single Dose Toxicity Test® 6 4 4 000 1 L0007 05766 0 '
0249£034 5025+021 0568002 14042007 0576006 . ok
Group Principal Organs | — G1F 5 0 5 5 5 0.099+0,038
D" Lung Heart  Thymus - Kidney L o4 Spleen Gor 00935002 48566+034 03623+004 1415 6008 0495O+o.10 00680007
0.182+000 0.140£001 0067x001 0.195£001 0008000 A ;
GOF 7 5 0 5 5 0.130£001C 3 0105th.04 4.70530.52 0.61650.06 1.533;0,10 0,6235012 00310010
G1F 0.19050‘01 OMAgt0,00 0'1252330'00 0'212;0'00 0'00631(0'00 0.212+0015™ a : Values are expressed as mean + SD of fve mice, g b Grodp ID was listec i
. . . . Table 2, L left sides, * 5 p(Co, ;5 pl0.01 compared to that of vePicle control (GOF}
GoF 0.1901_0.01 01422000 0‘11?1;0‘01 0.1984_0.01 0.005210.00 01950 018" oy MW test
G3F 0.186£G01 01432001 0.073£001 0200+00% 0.009+0.00 014520033 Table 11. Necropsy Findings Observed Male Mice of Single Dose
1 5 5 4 1 e '
Principal Organs | Toxicity Test
Group Pancreas Lymph node > MALE
ID°  ovayL  Liver $ Brain Uerus DLC Group ID” ooV o o ey
0087+0.11 1407016 0.1812000 0463x002 0.194+003 N Lung Normal 3/5 3/5 3/5 4/5
GoF 4 8 8 6 9 0005=0002 Congestion 2/5 0/5 2/5 1/5
GiF 0.08520.11 1747*1*OJ2 O.ﬂ97f0.00 0487+002 0.199+001 00850014" Heart Normal 5/5 5/5 5/5 5/5
> s ’ 0 0 Thymus Normel 445 5/5 5/5 5/5
GoF 0.0318_0.00 1.6530_0.09 0,1914_0‘01 0‘482{0‘02 0.1696_0.03 0003+0.007~ Aropny 15 0/5 0/5 0/5
’ Kidney Normal 5/5 5/5 5/5 5/5
00320, A440£0.13 0.186+0. 140320, | 188+0). -
G3F 36000 1440T 0.13 01862 001 04636 0.01 01882 003 00090003 Adrena: giand Norma: 55 55 <5 55
a; Values are expressed es mean + SD of five mice, ¢, b : Growo ID was listed 11 Spleen Normal 4/5 0/ 175 /5
Table 2, L+ left sides, S5 splenic lobes, ¢ @ Popliteal yrmpr nods, * © p¢0.05, * 5 p¢0.01 Atrophy 1/5 0/5 0/5 1/5
as compared witr female vehicle control (GOF). Hypertrophy o/5 5/5 4/5 /5
Testis Normat 5/5 5/5 5/5 5/5
Table 9. Changes on the Relative Organ Weights Observed in Male L iver Normal 5/5 5/5 4/5 5/6
Mice of Single Dose Toxicity Test* iyical foci 0/5 0/5 1/5 0/5
Group Principal Organs | Pancreas Normal 5/5 5/6 5/5 5/5
5 /5 5/5 5/5
0" g Het  Thymus  Kigey L AOEMELgpeen Brain Norml 8/5 5 0
’ ! Y- glang L P Epididyrnis Normal 5/5 5/5 5/5 5/5
GOM 05212004 0413x002 0.099+003 0823+005 00312001 0.095+0.007 Lymph nocec Normal 475 0/5 0/5 415
A 0 " 3+ typertiophy /5 55 5/5 /5
Gy 040008 DIREX0M0 0186003 0752007 0012000 g5y Others Normal 5/5 5/5 5/5 5/5
f a . Observed animals/total observed animals of five mice, b : Group ‘D was listed in
GeM 0'5045 008 0‘3959’: 008 01 83;002 07726+ 010 0020+OOO (0.344+0.029" Table 2, ¢ : Bilateral popliteel lymph node
0527004 04212002 01112002 0.835+0.06 O.Cz9t0.00
Group . Principal Organs i — R tHZRT¢! Cyclophosphamide Tt miA] th 22
Pancreas ididymis Lymph node
D° Tests L Liver : Bran PP LR o HI5] B4 QlE(p<0.01) 2000742 PCE % MNPCEQ! 424
aOM 0.3‘75‘10,01 3.92431052 0549£005 1.212;0.04 0.4450.0‘ 0079£0.005 Z7171 QAR O = BEd2o s oiF thREY 84}

03042001 3749£052 0492008 1146005 0143001 0.048£0076"
GiM g 5 3 3 7 :

oM 0,30550,02 3.966;045 0.5310.03 1.*:72;0.‘\1 0.14050.01 004040 010"

f)

0319:001 3890+038 05514006 1229010 01484001
GaM ™ 0 3 4 7

0022+0.005

a ; Values are expressed as mean = SD of five mice g b : Group ID was listed In
Table 2, L. left sides, S splenic lobes, ¢ : Pepliteal lyrph rode, * & o¢<C.05, ™ p¢001
as compared with vericle contro! (GOV).

3t MNPCEY] 4-Z Z+7F LIERASICHTable 13).
5) PCE/(PCE+NCE) B]&¢] w3}
Ok A0 Cyclophosphamide 01704l oHA thxE
ol B3] S2l4 UE(p<0.01) PCE 4 W PCE/(PCE+ NCE) H]
9 747} ¢ HQO* , 040 ©1449] PCE/(PCE+NCE) HI &% L}
ERHATE STl e A 2 TH FARSE PCE

T
o
=
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2z

4> 4 PCE/(PCE+NCE) H]€S 27 UERHQTHTable 13).

1

Table 12. Necropsy Findings Observed Female Mice of Single Dose
Toxicity Test®

b FEMALE
Group 1D GOM__ GIM__ GV G
Lung Normal 4/5 4/5 4/5 4/5
Congestion 1/5 175 1/5 1/5
Heart Normal 5/5 5/5 5/5 5/5
Thymus Normal 4/5 5/5 5/5 4/5
Atrophy 1/5 0/5 0/5 1/5
Kidney Normal 5/5 5/5 5/5 5/5
Adrenal gland Normal 5/5 5/5 5/5 5/5
Spleen Normal 5/5 0/5 0/5 4/5
Hypertrophy 0/5 5/5 5/5 1/5
Ovary Normal 5/5 5/5 5/5 5/5
Liver Normal 5/5 575 5/5 5/5
Pancreas Normal 5/5 5/5 5/5 5/5
Brain Normal 5/5 5/5 5/5 5/5
Uterus Normal 3/5 3/5 4/5 3/5
Edematous 2/5 2/5 1/5 2/5
Lymph nodec Normal 4/5 0/5 0/5 4/5
Hypertrophy 1/5 5/5 5/5 1/5
QOthers Normal 5/5 5/5 5/5 5/5

a ; Observed animels/total observed animals of five mice, b : Group ID was listed In
Table 2, ¢ ; Bilateral popliteal lymph node.

—®— Vehicle control
—O— Cyclophosphamide 70mg/kg treated mice
—w— Samyo-tang extracts 2000mg/kg treated mice
—v— Samyo-tang extracts 1000mg/kg treated mice
—&— Samyo-tang extracts 500mg/kg treated mice

45

Body weights (g)

before o 1 2
Days after administeration
Fig. 1. Body weight changes in mouse bone marrow cell
micronucleus test.

Table 13. Changes on the Bone Marrow Cells: MNPCE Numbers
and PCE(PCE+NCE) Ratio Observed in Micronucleus Test®

Group ID° MNPCES/2000 PCES PCE(PCE%‘%EC)YIQ';‘“O/ 1000
0 090£074 0454003
o 502041488 040002
G2 080£063 0454003
& 100+1.15 0464004
G 1104166 0454003

a; Values are expressed as mean + SD of 10 mice, b : Group ID was listed in Table
3, MNPCE 5 PCE with one or more nuclel, PCE ; Polychromatic erythrocyte, NCE ;
Normochromatic erythrocyte, ™ p<001 as compared with intact control

&

HZ E=dk SlobiY] AT thg A0 Z 29l g
SEEAIE LS AR EAZE tRFE ol wiek ek ApF o] tish
=dol el EA7F 29A AM7Iso] EHo) e @.?7} AlE
H2 Qo a8 o] A7)88 ok R 2 sHsdol o)

77 2R3 *EWOM OFRIZA] B EBE A
HEZ} 25

) %@A@ Z 3 o=

oF ZFiER] =4
FolofA] ojef] kA 3}

E AT ZHB7g
NEORERAY o
nes AT TE o=y
= %a‘*l‘o"PO#, 7154

St B SEAg thel 71 RAIEE Kﬂoo}i’-ﬂ [eli=)
Ei‘i@)ilﬁ: %, B, HE, ABOE 7% AYLE A &
ERT, RERE B, SERER BREKR MRHE DZ

BEE, S o 5570 vk guAd Qo 3 =#
B BE FHERIO! ﬁaﬁ**” WA gEY 9 £ W
AxRFE} & LA Yok

AT T3 ROEY AlgolAE dRIALE, e R)AK,
k=) uw B%} 4 FHAY|E 4SS Qslo, @HWAOEE

o3

N
il
5 0
S
%
g1
=]
0 &
~
. &
' o
0 =
%
om
2 03

HJL“

BokD, 28 A7 Row e
UERHE IEET 48 4ﬂ7}6}MD}.
@3 pERol S5 Aol “ﬂ% oy —@74

% 4 g3t %ol % 19| %e}aoa

o M1 29
Pl
52
32
fﬂ

rﬁ
HU

ol
A}
2

opt n o ol o -

0

e}

=]
==

2

HORu e

5 o_w =5 1000 mg/keg A T
AT Bl 500 mg/kg YA BoiFo] =3t o] %‘Alzi
Ao, Bo & EHo] Hal FFA &
S UHEE SHBYLE B ofHr)
=H5% 2000 = 1000 mg/ kg e FojTe) A7 71700
SiEo] HEE AEY E71 94 ZHE Foo BRE 54
HOE HVE AE L, HAEE Y BEE o)Al HalE 47t
ot HEEY BZY RO dutECE A AE S/
o] dojubs Ao A ATk,
= 2000 = 1000 mg/kg O B ol QIHE Ji&
A8, 017 2 9RImE Su) A9 HIE £719) 018 Yuka)
SEY S ZHEY WEEY 9 oF] 8 7]l
AE ks 42w, dutady|9) S W 589 71
i RO U A 2T
WS ZHE 2000 B 1000 mg/kg QH ROl ZolAT 918
2o A4 A1 GA] BY S olgb|EnkeE =
T2 LA Cortisol 44 oA WIS} BAo) Q=
Z¥Er.

!
o
lHﬂﬁ

_9
1
g
i
qn
2 1

Al

=
(=)

[

we 88 &1

K S >
0; fol 01)(

rkﬂ

- 1150 -



=455 2000 ng/ks A SiTol el BEE 7} »
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US Environmental Protection Agency OPPTS 870.10051)c
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