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Single Dose Toxicity Test of “Mahwangyounpae-tang” Extract
in Male ICR Mouse

Woo-Sik Jung, Kwi-Ok Jeon*, Dong-Hee Cho, Mee-Yeon Park, Hae-Yun Choi, Jong-Dae Kim

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

To obtain the 50% lethal dose (LD50), approximated lethal dose (ALD) and approximated target organs of
“Mahwangyounpae-tang” for further study like repeat dose toxicity, genotoxicity and reproductive toxicity, single dose
toxicity was tested in male ICR mouse according to KFDA Guideline 1999-61 [KFDA, 1999] at a dosage level of
2,000, 1,000, 500, 250 and 125 mg/kg/10m¢, In this study, mortalities, clinical signs, body weight changes and body
weight gains, gross findings and weight of principal organs were detected during and/or after 14 days of single dosing.
After 2 or 3 days of dosing, 1 or 2 animals in 2,000 and 1,000 mg/kg-dosing groups were died. Excitation and leaping
response were observed as test article-treatment related clinical signs. These abnormal signs were restricted to 2,000
and 1,000 ngfkg-dosing groups and they were recovered to normal within 4 days after dosing in case of survivors. A
significant decrease of body weight were observed in some periods of observation in 2,000 and 1,000 mg/kg-dosing
group from 1 days after dosing compared to those of vehicle control group. A significant decrease of body weight gains
were observed in observation periods in 2,000 and 1,000 mg/kg-dosing group compared to those of vehicle control group.
Hypertrophy of heart and decoloration of kidney were observed as test article-treatment related gross findings. These
abnormal findings were restricted to 2,000 and 1,000 mg/ke-dosing groups. A significant increase of absolute and relative
heart and kidney weight were demonstrated in 2,000 mg/kg-dosing groups. LD50 in this study was detected as 2,242.42
mg/kg. ALD in this study was detected as 1,000 mg/kg and the target organ was considered as the heart and kidney.
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JBERS 448 97 ICR mouse(6-weeks old upon
receipt, Charles River, Japan)Z A}E (A4, A1£)2 E8 &8
5l SEolEA A8 Sgol 1FYL A3 £ & o &2
2 FEEL, 4 IF o SuiRlY siEsk & 30miElE AMESt
Q). ABEES 25 (20-25T)9 S5 (30-35%)7F ZEE AMSA
oA AMSEI S, 8718l 11-12 3)/hr, ZEE 12 hr/day

SAGINEL THAIES 22 AFEA S30Kith 2 48

AREE ol i TStelulshal RésaiE o] Bt A
AgBINon, & Aol AlgE MEMEE" 18
259 £42 Table 13} ZCH(Table 1).

Table 1. Composition of “Mahwangyounpae-tang” Used in This Study

EYE SEE EE (9
M & Ephedrae Herba 8
e 3 Cinnamomi Ramulus 8
LA S Platvcods Radix 8
8 Fritilariae Bulbus 6
& Armeniacae Semen 6
AKF Schizandrae Fructus 4
fal B2 3% Gelatinum 4
g K Aurantii Immaturi Perfcarpium 4
0" Ponciri Fructus 4
[ Amomi Semen 4
XHE Glyeyrrhiza Radix 4
& Crataegi Fructus - 4
® T Hordel Fructus Germinatus 4
WM Massa Medicata Fermentata 4
® T Perillae Semen 4
g29T Raphani Semen 4
B OE Perijlae Herba 4
% 5 Asteris Radix 4
2 # Magnoliae Cortex 4
3= Mori Cotex Radicis 4
BFF Sinapis Semen 4
BhF Plantaginis Semen 4
Total 102
2wy
1) AEEY TR
RBIEX O

“ojorzol BHAIE 71E7 Vol Ealod Al Bod 87l 2,000
3

500, 250 2 125 mg/keS 4

IR Z(0]8} GOME), Zkz} 2,000, 1,000, 500, 250 & 125 ng/
kgl MG FEEE O3] 47 TS Z(01dh 242t GIM,
G2M, G3M, G4M %! G5MT)Q] & 7] T2& T-23Iirt

+71 ICR np2Lolx AT Qifo 54 Ut

2) MEEMEY £&
HEE oF 108 28(1L020g)2 Fsle Gl 4000 ntZ 8
o 718 &3 £ §Q1 A3 AN E rotary vacuum evaporator
(N-N type; LAB Camp, Dajeon, Korea) 2 749} - &5k HAY
9] 222 Art I thE programmable freeze dryer(PVIFDI0A;
IiShin Lab., Seoul, Korea)& AFSSIH &4 4 FAA 1® ¢ 3.05g,
% 305g(=g <F 3.00%)9 FEES Fol A AL

Z¥z} 2,000, 1,000, 500, 250 == 125 mg/ke®l MEHEE &
S E7 S50 FERIA 10 n/keQ SHOE w3 HF
3

Z3oME BYS 8YA BT SHTE 5L

TE A8 EE tidlod 4 A7ITHECYZRE] 14T
& i slARt BIAMLEE BEGIN e, 4F 7T 59 AR
yu
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Relative organ weights (%)
(Absolute organ weight/body weight at sacrifice) x 100
8) vk XA U NUH A 5T
HE AEESEY duisY, AN B RIAKE, RS ¥,
2 Y BEY 52 SUH0E BHsld M
)

9 EAXE
E X AT e iR d] 315K Mann-Whitney
A
(=)

Wilcoxor's Rank Sum (M-W) test2 $8 & ZE5I7 00, gt
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4 XA Probit 4FH O 5 AAFIQIT). Probit test 2 ZE
ARE)= SPSS for Windows(Release 6.1.2, SPSS Inc., USA)
OlEsINrt T FoH HH2 1 FTol wil l+(slight),
2+(moderate) 2 3+(severe) £ FEFIATE

=
S
=
=

2 7
1. AP
GIMZolA] ol 200 2 39 & 242} 1204 269) Al 7}
BN OH, CMZOIME Fol 42 & 1819] AWV} BE

g =
HAok TE TolXE MERNE FE55
= BEE X QM HTable 2).

Fo9} HaE AR

Table 2. Mortality Observed in This Study after Single Oral Dose of
“Mahwangyounpae-tang” in Male ICR Mouse

Days after dosing

il
Group 1D 0 ’ 5 3 1 5 R al (%)
GOM a5 0/5 05 0/5 0/5 0/5 0/5 0/5 0/5 (00%)
GiM . 0/5 O/5 /5 /4 03 0/3 /3 0/3 2/5 (40%)
G2M 0/5 0/5 0/5 05 15 04 0/4 0/4 5 (20%)
G3M 05 0/ 05 0/5 O/5 O/5 0/ 0/ 0/5 {00%)
GIM 05 05 0/ 05 0/5 0/5 0/5 0/5 0/5 (00%)
G5M 0/ 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 (00%)

* No. of death animals/total observed animals: 1) Group ID was listed in Table 2

[R=3

S GIMY G2MTolA] 2+t 5ug] &£ 5 Y2 387}
on, £E 2o 3¢ F7A YRESN BAHYO
4| THTable 3). E%"t&—aﬁ 73%2011 GIMz GM
Z¥z7}

Table 3. Excitation That Was Observed in This Study after Single
Oral Dose of “Mahwangyounpae-tang” in Male ICR Mouse

Days after dosing

1

Group 1D 0 ] > 3 2 5 Y tal (%)
GOM o5 0/5 0/5 05 0/5 O/5 0/5 0/5 (/5 (00%)
GiM 0/5 35 .2/4 /3 0/3 0/3 0/3 0/83 5/5(100%)
G2M 05 35 /5 /5 /4 04 0/4 0/4 3/5 (60%)
G3aMm 05 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 (00%)
G4M 05 0/6 O/5 0/5 0/5 0/5 0/5 0/5 0/5 (00%)
G5M 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 (00%)
*No. of animals showing excitation/total observed animals: 1) Group 1D was listed in Table 2

Table 4. Leaping Response That Was Observed in This Study after
Single Oral Dose of “Mahwangyounpae-tang” in Male ICR Mouse

Days after dosing

N
Group 1D 0 ] 5 3 4 5 5 71 Total (%)
GOM o5 O/ o5 o5 05 0/5 0/5 0/5 0/5 (00%)
GiM 0/5 2/5 2/4 0/3 0/3 0/3 0/3 0/3 4/5 (80%)
G2M 05 1/5 /5 /5 04 0/4 0/4 0/4 5 (20%)
G3M 05 0/5 0/5 05 0/5 0/5 05 0/5 0/5 (00%)
G4AM 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5(00%)
G5M 0/5 0/5 0/5 0/5 O/5 0/5 0/5 0/5 0/5 (00%)
* No. of animals showing leaping response/total observed animals: 1) Group ID was

listed in Table 2
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Table 5. Salivation That Was Observed in This Study after Single
Oral Dose of “Mahwangyounpae-tang” in Male ICR Mouse

Days afier dosing

1
Group ID 0 ] > 3 M 5 Y Total (%)
GOM 2/5° 0/5 0/ 0/5 0/5 0/5 0/5 0/5 2/5 (40%)
GiIM 2/5 0/6 0/4 0/3 0/3 0/3 0/3 0/3 2/5 (40%)
GoM /5 0/5 0/5 0/5 0/4 0/4 0/4 0/4 1/5 (20%)
G3M 2/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 2/5 (40%)
GAM 175 05 05 0/5 O/5 0/5 0/5 0/5 175 (20%)
GEM 2/5 0/5 0/5 0/5 0/5 0/5 0/5  0/5 2/5 (40%)

*No. of animals showing excitation/total observed animals: 1) Group 1D was listed in Table?

3. AE W AESE7=EY W
1) AEY W3l

HETS B A 19, 8oy, 501 1,2, 7, 1394 & 2 3|
S0l HZo] 24z} 3290 + 1.77, 30.38 + 1.82, 3336 + 1.21,
34,64 + 097, 3730 + 1.75, 39.90 + 2.63 & 36.84 + 2.63 gOF
EIRAC GIMFolAlE ZHzt 3340 + 1.95, 30.88 + 1.70, 31.22
040, 31.15 + 1.37, 33.27 + 0.78, 3450 + 0.89 & 3213 + 1.25 gO&
FaEo, 2o 19 FHE] 5o 139 E7HA) vlaTol 813 79
4 (p<0.05) UE MELATE AFHAUL HE slBUol T ASZ
271 UL} FAHE OIFEEA LUTE TS GaMTolAlE 2}
7+ 3296 + 2.10, 30.70 + 2.15, 30.80 + 142, 31.46 + 094, 3440 +
180, 37.30 + 1.67 & 3425 + 1.97 g0 & TAF o], Boj 1Y &1
Bl 50f 28 7k iRl Bl S94 (p<0.01 EE p<0.05)
T ABUALTY AFEHUL 0]F HE SMWAMK T thEToll Bl

HEO| tha: AR FAde AFEHA 2Tt G3M,
GAM, GEMPol A e TR FARSE AE S LIERNACKTable 6).
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Table 6. Body Weight Changes in This Study after Single Oral Dose
of “Mahwangyounpae-tang” in Male ICR Mouse

Group 10" GOM GIM G2M GM Gam G5M
Day-1 32 90 3340 3296 82 3296 3286
1777 £19  £210 * 148 £ 181 =105

Day 07 30.38 3088 30.70 3060 3028 3026
+18  £170 +215 132 173 £120

Day 1 3336 31.22 3080 3332 3286 3326
121 0400 142" 082 154 149

Day 2 3464 31.15 3146 3422 3378 3420
+ 097 =137 094~ 072 =105 =12

Day 7 37.30 3327 3440 3740 3726 3762
£175 =078 +£18 +165 =179 =208

Day 13 3990 3450 3730 3986 33.16 4024
+263 08 =167 171 253 £262

Day 1420 36.84 3213 34.25 3748 36.54 3800
Y £263 +125 #1197 186 + 342 312

@) Mean + SD., ¢ 1) Group ID was listed in Table 2 2) Ovemight fasted: a) At

dosing: b) At sacrifice : ™ pd001 compared to that of GOM by M-W test * p{005
compared to that of GOM by M-W test

2) M50 Hal

HETES FAYA Fol 7Y &, Fo] 79 TolA] §o 13
2 = B RoolA] B 13U7HY] HEEIIEg0] 212 692 £
0.32, 260 £ 097 & 952 + 0.97 gSF TEAAUT}E GIMT A=
Z}21 290 4 1.65,1.23 = 012 L 413 + 1.72 gO & BatF o], 48
H71719 AES710] thaTol vlal K4 (p<0.05) YA 24
HUCt T8 GIMTOIAE 242} 450 + 1.74, 2.90 + 0.78 & 7.40
+ 213 gRE #EHo], Rl B 7d 79 AEEVL
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Table 7. Body Weight Gains in This Study after Single Oral Dose
of “Mahwangyounpae-tang” in Male ICR Mouse

Periods of body weight gains

)]

Grow O 5 Day7  Day7 Day 3 Day 0 Day 13
GOM 69 + 03% 260 + 097 952 + 097
GiIM 290 + 165 123 + .12 413 £ 17
GoM 450 = 1.74* 200 + 078 740 £ 213
G 680 £ 2.09 246 £ 058 926 £ 230
GAM 698 £ 181 190 + 123 888 * 288
G5\ 736 £ 162 082 & 114 998 + 208

@) Mean + SD., g 1) Group ID was listed in Table 2 * p{0.05 compared to that of
GOM by M-W test

4 BALH
Table 8. Gross Findings Observed in This Study after Single Oral
Dose of “Mahwangyounpae-tang” in Male ICR Mouse

Group D" GOM GiM GoM GaM GaM GEM
Lung

HS 1+ 1/5* 1/3 0/4 0/5 0/5 0/5

HS 2+ 0/5 0/3 1/4 1/5 1/5 0/5

CG 1+ 1/5 0/3 1/4 1/5 2/5 1/5

CG 2+ 0/5 1/3 0/4 0/5 0/5 0/5
Heart

HT 1+ 0/5 1/3 1/4 0/5 0/5 0/5

HT 2+ 0/5 1/3 0/4 0/5 0/5 0/5

HT 3+ 0/5 1/3 0/4 0/5 0/5 0/5
Kidney

DC 1+ 075 1/3 1/4 0/5 0/5 0/5

DC 3+ 0/5 1/3 0/4 0/5 0/5 0/5
Spleen

AT 1+ 2/5 1/3 1/4 1/5 0/5 0/5
Thymus

AT 1+ 1/5 1/3 0/4 1/5 0/5 1/5

AT 2+ 0/5 0/3 0/4 0/5 0/5 0/5
Digestive tract

Stomach

DS 1+ 0/5 0/3 0/4 0/5 0/5 175
Colon

DS 1+ 1/5 0/3 1/4 0/5 1/5 0/5

DS 2+ 0/5 0/3 0/4 0/5 0/5 0/5
Cecum

DS 1+ 075 1/3 0/4 0/5 0/5 0/5

DS 2+ 1/5 0/3 074 0/5 0/5 1/5
Skin

Rash 1+ 1/5 1/3 1/4 1/5 0/5 0/5
Rash 2+ 0/5 0/3 0/4 0/5 0/5 1/5

* No. of observed animals showing gross findings/total observed animals (percentage):
1) Group ID was listed in Table 2 Abbreviation. HS (Hemorrhage Spob, CG
(Congestion), HT (Hypertrophy), DC (Discoloration), AT (Atrophy), DS (Distention);
degrees. 1+ (Slight), 2+ (Moderate), 3+ (Severe} .
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WATES ZEth BE Aol 1 s 284 BEEA o
9| it A2 EEME S22 GIMTY 42, 1+ol4] 3+
Bro &g VY, 3ulgl & 3 #l7E HEE AL, G2MTto]
A I+ 9 £4E UEhE THIE FEE T A1a89] HA
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7 ICR vl 2ollA] B TE|Ro] 4 g7}

AA] 1+o4) 3+ HEO AACE GIMI} G2M7Ho| =3dlx]o] 2}
Zh 2 2 1Er) SEEdeh viEY AFELEE 1+ ER ux
7, GIM, G2M % G3MTo4] 242} 1 = 28 #akx|Qlct
5k JeMY) A& YAl 1+ AR 4AEeRE tET, GIM,
G3M & GEMFrolA] Zhzh 134 BRIt askde] 88 A
A £2 B 2% Y ol 2] BRHYSH, WAL,
GIM, G2M, G4M & GSMTollA] 242} 1+0jAd 2+ B9l 427108
F 1 Es 284 BEEJACE B8 B 2EREE 1rollA 2+ HEY

AHOT AR, GIM, G2M, G3M & G5MZoA] Zkzt 184
BEE QA Table 8).

+ 3

5. A5
1) 8 Zrisee #Hal

EFES ¥, 2 A%, A%, 8, 18, ¥ 2 s &
ol ELR) 7} 242 0.19 + 0.02, 1.62 £ 0.07, 017 + 001, 027 +
0.04, 0.09  0.02, 0.11 + 0.02, 0.50 + 0.02 & 0.067 + 0.010 gO &
PETCE GIMTollA = ZH2} 018 £ 0.01, 1.57 = 0.11, 0.24 +

0.03, 0.37 + 0.04, 0.09 + 0.03, 0.10 + 0.01, 045 = 0.06 & 0.066
+ 0014 g2 FaE dixTd Blal 794 (p<0.05) A= A
Y AE o SERY 7P FER oL, G2M, G,
G4M, GoMoliMe HAEET FASE &7] Ao 5HX& Vet
WRATHTable 9).

Table 9. Absolute Organ Weights in This Study after Single Oral
Dose of “Mahwangyounpae-tang” in Male ICR Mouse

Group D" GOM_ GIM__ GOM  GoM  GAM  GoM
L 019 018 020 020 020 020
9 s om® +001 £001 +002  +002  *00
Ler 162 157 161 150 156 156
+007  +011  £005 +004 +008 + 009

eart 017 024 018 017 018 018
001 003 +003 001 +001 002

Kidney” 027 037 033 026 028 027
+004 £004 +006 +004 +003 002

Soleen 008 009 011 009 010 0.10
P £000 +003 +003 =002 002 +00
Tesis® 011 010 011 0.11 011 011
002 #0001 +£000 =002 +001 %001

i 050 045 049 049 049 050
000 +£006 +003 +003 +006 003

Thymus 0067 0066 0069 0061 0068 0066
Y £ 0010 +£0014 +0006 * 0010 * 0005 + 0016

@) Mean + SD.% 1) Group (D was listed in Table 2 a) Only left side of organs were
measured, ™ p(005 compared to that of GOM by M-W test

0.033% =
ZHEE T GIMToll A= 232} 057 + 0.02, 4.88 + 035, 0.74 +
0.08, 1.15 £ 017, 0.28 + 0.08, 0.32 + 0.05, 142 + 0.23 %! 0.206
£ 0.041% 2 &= thETo] Bla] |F9d (p<0.05) A= A&
2 AE Al B9 717t QIEER LU G2M, G3M, G4M,
GEMTollAf = AT FARSH &7] 4t EHAE UERIATE
(Table 10).



Table 10. Relative Organ Weights in This Study after Single Oral
Dose of “Mahwangyounpae-tang” in Male ICR Mouse

Group D" GOM GiM G2M G3M Gam G5M

Lung 053 057 057 053 056 054
+ 0059 £002 +003 007 +004 +005
Liver 443 488 47 4.2 43 414
+ 044 +035 +036 +023 057 054

Heart 047 0.74 053 045 049 048
+007 +008° 013 000 007 004

w074 115 0% 069 076 073
Kidne™ 4 0og  + o1 +02  :000 :014 £ 000
024 028 03t 02 027 0%

oleen L 0og  + 008 +007 +005 +004 005
ess” 031 0% 03 02 02 030
£007 £005 +005 +006 003 00
ain 136 142 14 132 134 131
£010 $023 +012 +013 +014 014
Tymss 0183 026 023 0t4  0ig 017
£ 0038+ 004 =008 + 008 + 005 <+ 005

@) Mean * SD%: 1) Group 1D was listed in Table 2 a) Only left side of organs were
measured. * p<0.05 compared to that of GOM by M-W test
6. Bi XjALRF B N2 RJAlRE

2,000 ™ 1,000 mg/ks SO ZoNAT 42 APLEIZE O1FE A
o RERNE 252 %om THE QUEY, BEsd 2
7] EEkol WEls 7% € 1w 47 ICR mousedA] s
Mg FE29) Nk xwau 27} 1,000 mg/ kg A 2 sz
Th BB A E 71202 ALK A3 gk AARES 2,242.42
ng/ kg Q& AR AL,

al Z

SR7HA] Skl E4 e HlnA Fulgt AOE Ty ol
om, 2 HEE shloli ABEHHA grhs olguiog 1
rAHo] 585 HEHA LU

SRR Skl %@gm BIIZE Lee B0 47 52

BollA] 4y E4o] HAEHCLL 519 2™ Theoharides™= fif
9] ephedrine 423} #elE APUHE B89 Schier &7
2 ephedrine2Z F9¥ UASEE, Lyon S¥2 AEHA
pseudoephedrine®] =4 Huslirt Al B2 kEiE 22
=0l ool &Y aiFgo] FE risde XﬂMBPQﬁQEﬂ Hsu
592 TAK 2229 A8 W 71548, Chand Ng= B4
% FEE20 YAENES 47 USICE I8Lt Chen B2
OF 22.9 g/kg O.F W& QFK}

S|
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et Zefol E0f Ninomiya 2 /BkHIEH, 9O S4HA)S

£, Ryu 592 @niBEY SHAI8S 212t 4350 slok A
g} il et S4E BT SIch

RS S W i, 58 B, 5, BRF EE
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