solde|gelatsl Xl A 28H 22
Korean ). Oriental Physiology & Pathology 28(2):1867194, 2014

Al

$gRPAY whex

of gl - 3
gl ¥ o

ISSN(Print)  1738-7693
ISSN(Online) 2288-2529

B

QAN e

Single-Dose Oral Toxicity Test of Woohwangchungshim-won in Mice

Je Won Lee, Kyung Min Baek+, Woo Seok Chang

Department of Cardiovascular and Neurologic Diseases, College of Korean Medicine, Daegu Haany University

The object of this study was

to obtain acute

toxicity information (single-dose oral toxicity) of

Woohwangchungshim-won (WHCSW), a pill type herbal medicine used in Korean Medicine (KM) for treating stroke. In
order to obtain the 50% lethal dose (LD50), approximate lethal dosage (ALD) and target organs, WHCSW powders
were once orally administered to female and male ICR mice at dose levels of 2,000, 1,000, 500 and O (control) mgfkg
(body weight.) according to the recommendation of Korea Food and Drug Administration (KFDA) Guidelines
(Notification No. 2009-116). The mortality and changes in the body weight, clinical signs and gross observation were
monitored for 14 days after single-dose oral administration of WHCSW according to KFDA Guidelines with organ
weights and histopathological changes were observed in 12 principle organs. After single-dose oral administration of
WHCSW, we could not find any mortality and toxicological evidences up to 2,000 mg/kg-administered group, except for
some accidental findings and dose-independent increases of body weight gains in female 1,000 and 500 mg/kg
-administered female mice. The results obtained in this study suggest that the LD50 and ALD of WHCSW in both
female and male mice after single-dose oral administration were considered as over 2,000 mg/kg because no mortalities
were detected up to 2,000 mg/kg that was the highest dose recommended by KFDA and Organization for Economic
Co-Operation and Development (OECD), and can be safely used in clinics.
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71278 AF 2 SFHAA tg f 3
&% 244 9 AR FA8F A &F A4S 9% A7l
AL A7) H3te] B AFE APt

2 Aol M= WFXARE(50% lethal dose, LD50), 714
XA} % (approximate lethal dosage; ALD), Hul W4 &%

maximum tolerance dosage; MTD) % % & % 7] (target organ)=
g g e

AZ&at7) Y8te], A EoFERAY wA Ve wa} 3y
2191 2,000, 1,000 2 500 mg/kgS ©3] AT T3 O} 14U3H

A% 2 PPF4L BIRYOM, UL F 4F S Bt
12709 F8 A7) HE B FF 54 FRESE

Qokd AALE A7 QA feld A3
B,

S ZF 207 Y ICR w92 (6-week old upon receipt,
SLC, Japan; ANNEX I~1I)E 8479 &894 A gl
/q.}lg].gaocq, 8y 2 49 A 7)7HEe £5(20~24T)%

= (48~52%)7F Z@_H AR o A w9228 polycarbonate A

% FAtel sekEl Y gaked ALSEtAa, Bek F7](light : dark
cycle)s= 124%F 7]i zZ438% oM, ALE (Samyang, Korea)9}
e AREA TEetdt e d¥EEe Fod ¥ AT
AL 1824 A AYs AR er (o] 7 E S5 A
fFEA FF3A), picric acidZ /WA S 2E S T}

A A 185 g/pill) 23] 2442 Table 134 ;_Lr:}
84D 5825 g)S 7] " AE47](Sungchang Machine

3. =xE % ofE Fo

APFELS F 57124 Table 20 7123 8I1F o= T
stich 71l R E 797 o] 54 24P 2 7+ 54
e AE 54 2 olgAd 54 @%‘”“ﬂ*ﬂ R 54 S8
YERA @tk 1A 2 dtella Ao oA

%
IA] A|2009-1165 ¢} OECD —ﬁ.ﬂf #4231%1] A, A
AF A FAFTA L 2,000 mg/keS A1 &Fo7 A3}
Homn, T8 22 1,000 L 500 mg/keS F7+ L AL o
2 238 Ad. &3 g5 4 gig wiA ulZR T (vehicle) S

F7F Atk BE FogdAes $3AL AT £ BT
SRl BHAIA 20 me/kgel &FO 2 overnight 2] (e 18
AZE Fe ARSHA B5) § Edl(sonde)7t F2E 1 mlFA
715 ol&ste] A Ttk Aol Sl mE e F
T Waks Haske] A, Fo| F e 3AE Fok AkRS 5
F TEE AU

Table 1. Composition of WHCSW Used in This Study

Herbal Name Botanical Herb Name \?é%gnh\)t
1% Dioscoreae Rhizoma 0.342
HE Glyeyrrhizae Radix et Rhizoma 0228
A% Ginseng Radix 0114
HE Typhae Pollen 0114
e Massa Medicata Fermentata 0.114

REEE Glycine Semen Germinatum 0.080
R Cinnamomi Cortex 0.080
Far 2 Asini Corii Colla 0.080

SESES Paeoniae Radiy 0.068
LIk Liriopis seu Ophiopogonis Tuber 0.068
g Scutellariae Radix 0.068
=4 Angelicae Gigantis Radix 0.068
)8 Saposhnikoviae Radix 0.068
=y Atractylodis Rhizoma Alba 0.068
S Bupleuri Radix 0.057
it Platycodonis Radix 0.057
&1 Armeniacae Semen 0.057
A% Poria Sclerotium 0.057
& Cnidii Rhizoma 0.057
BED Borneolum 0.046
B¥EH Gazellae seu Safgae Cornu 0.046
BE Moschus 0.046
A& Ampelopsis Radlix 0.034

HHE(B) Zingiberis Rhizoma Praeparatum 0.034
+E Bovis Calculus 0.052
RE Zizyphi Fructus 0.797
BE Mel 2.094
&8 Aurum 0.006
Total 28 types 5
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WHCSW,  Woohwangchungshim-won. WHCSW was obtained from Daegu Oriental
Hospital, Daegu Haany University.

Table 2. Experimental Design Used in This Study

No. of  Dose (mg/kg)

Group Sex animals  of WHCSW Animal No.
Vehicle control* Male 5 0 M-01 ~ M-05
The highest dosage Male 5 2,000 M-06 ~ M-10
The middle dosage Male 5 1,000 M-11 ~ M-15
The lowest dosage  Male 5 500 M-16 ~ M-20
Vehicle control*  Female 5 0 F-01 ~ F-05
The highest dosage Female 5 2,000 F-06 ~ F-10
The middle dosage Female 5 1,000 F-11 ~ F-15
The lowest dosage Female 5 500 F-16 ~ F-20

= Vehicle control;

distiled water 20 mékg as vehicle in this study WHCSW,

Woohwangchungshim-won Al test articles in vehicle were once orally administered in a

volume of 20 mé/kg, dissol

Ived in distilled water.

o 94E4E Fo] A5 27 Functional



Observational Battery Test'*'"S 7]%38lo &9 &, A0
ek vhSA, A% B FAA, AA 2 B o] Tl B o
WSS B, V1S58 on, oY o]Fd % sk HAag2

WA BE AYEEY 9434 B, NS,

-
234}, Korea) PH3ste] 270& AAlsta, ofgle 2 37
g AFE ol §etans 47 #F, 7EFAh

SO BAA BE FeAvE §, F4, 24, AF, AF,
v, 18, AYA, 7 A, R, sk, ¥, o, 9%,
238, 715, ¢ 9 Ao

AZ e 42e] 4] 3
dEgel wed g FFe Esdh

A, 4%, B4, B35 A7, A3 24, 03, 233 18, 7,
A g, 25 2, 32 G0, 33 dx, W 2 A

< 3t o]+ hematoxylin & eosin (H&E)
i, v A el ol fFE #E, V1ESATh

s}
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o}

A W, A5 718, J5
3o A g WA 2dS #HF Stk
9. BAAE

RE FXE PR EFANE BA 90, BEeudE
S o] 83t FAANE AR, B4 THAE Levene test
£ ANt AFsdth TE4AY A, one way ANOVA test
£ S T3 Scheffe testZ AL HF S At #3749
44& ZAH3HGY. vTEAd Afods HESE HEA
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A, ebng 9 2Agesy 470 27 3 Arel g o
(normal), 1+ (slight), 2+ (moderate) & 3+ (severe)Z T3}
ok SAIME ¥ Probit WL SPSS for Windows (Release
14.0K, SPSS Inc, USA)E °]&ste] H7tstem, p-valueZt
0.05 o3¢l B¢ FAA FA4s dFaHch

3. A% Wst

£ A3 A7, A 1,000 2 500 mg/kg Tt AR Fo
~ 5o 3 7Y B¢ ATl A wA 2Tt v o
AE(p<0.05) E7He UEion, 3449 Foe} B4
AE ¥ste YA g kth(Table 3).

M oox 1o

PN

Table 3. Body Weight Gains in Female and Male Mice after
Single-dose Oral Administration of WHCSW

Intervals
Day 0°~ Day 7 Day 7~Day 13 Day 0~Day 14°

Groups

Vehicle control

Male 9.08£0.58 2141139 426:1.43
Female 5.5640.47 1.16+0.63 2.10£1.90
WHCSW administered male groups
2,000 ng/kg 9.0811.37 2.3410.76 5.1411.44
1,000 ng /kg 10.08+1.75 2.06£0.93 6.10£1.33
500 ng/kg 9.34:1.07 1.86£0.78 5441124
WHCSW administered female groups
2,000 ng/kg 6.60+1.78 1.00£2.36 3.4810.61
1,000 ng/kg 7.52£1.52* 2.00£1.45 4241101
500 mg/kg 6.8610.82* 1.78+140 3.7611.42

Values are expressed as mean * SD g of five mice. WHCSW, Woohwangehungshim-won.
a Day of administration after overnight fast. b Day of sacrifice after overnight fast. *
p<0.05 as compared with female vehicle control by MW test.

5 A v A gzl vis on) dE A7) FE W
ste BE 934 FoTdA #EHA gokth(Table 4-7).

HEE2 4A 500 mg/kg FATLES AYe LE AT 2
b Al 2ol BAEAT FH 5L o5 WA dx

2= =z

= az
TS 3 7 1,000 2 2,000 mg/ kg Tl A BREATH
 9FL 4F A EFS T3 7 1,000 ng/kg FA
[e]

A2 500 2 1,000 mg/ kg FAToNA FEF AT o5 A
e A WA HEF 2 500 ng/ke T, & 500, 1,000
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Table 6. Changes on the Relative Organ Weights Observed in Male
Mice after Single-dose Oral Administration of WHCSW

Principal Organs
Lung Heart Thymus

Groups

Vehicle control 0.569£0.051 0.50340.034 0.149£0.027
WHCSW administered groups

Table 4. Changes on the Absolute Organ Weights Observed in Male 2,000 mg/kg 0.568+0.049 0.51740.062 0.156£0.058
Mice after Single-dose Oral Administration of WHCSW 1,000 mg/kg 0.585+0.027 0.469+0.027 0.169£0.033
Groups Principal Organs 500 ng/kg 0.599+0.025 0.488£0.030 0.139+0.021
Lung Heart Thymus Groups Kidney L Adrenal gland L Spleen
Vehicle ontrol 019740013 0.175£0.015 0.052£0.011 Vehicle control  0.879+0.073 0006£0.005  0315:0036
\ngocosﬁlg/kgadmmlséezrgj+%r3;gs 018640020 0.0560.019 WHCSW administered groups
1,000 1g/kg 021540015 017240011 006340018 2,000 mg/kg 0.816+0.068 0.010£0.005 0.330£0.079
500 ng/kg 0.218+0.016 017840017 0.050+0.007 1,000 ng/kg 0.819+0.059 0.009£0.005 0.297+0.027
Groups Kidney L Adrenal gland [ Spleen 500 ng/kg 0.91410.073 0.0110.004 0.30940.051
Vehicle control ~ 0.305£0.018 0.00240.002 0.11040.017 Testis L Liver Pancreas S
WHCSW administered groups Vehicle control 0.330£0.035 4.809£0.224 0.538£0.080
2,000 mg/kg 0.294+0.031 0.003£0.002 0.11840.027 WHCSW administered groups
1,000 g /kg 0.301£0.024 0.003£0.002 0.109£0.012 2,000 ng/kg 03410023 466410293 0.518+0.024
500 m/kg 0‘3T33?°~0L“ °~°°L4_f°-°°2 OP’”M-OIS 1,000 ng/kg 0313£0027 441150151 04770038
estis ver ancreas
Vehicle control  0.115£0011 1670£0.080  0.1870.029 200 ng/kg 0.332:0.036 4505:0179  0539£0.049
WHCSW administered groups Brain Epididymis L~ Lymph node L
1,000 ng/kg 0.114:0.003 16240154 0.176£0.021 WHCSW administered groups
500 mg/kg 0.12140.015 164040111 0.19640.016 2,000 ng/kg 1.375+0.072 0.18540.024 0.006£0.002
Brain Epididymis L Lymph node L° 1,000 ng/kg 1.303+0.099 0.188+0.031 0.006+0.004
Vehicle control 0.482+40.022 0.066£0.016 0.003£0.001 500 ng/kg 1318+0.073 0.185+0.023 0.006+0.002
WHCSW administered groups Values are expressed as mean * SD of five mice, % of body weight WHCSW,
2,000 ng/kg 0.493+0.014 0.06740.011 0.00240.001 Woohwangehungshim-won L, left sides; S, splenic lobes a Submandibular lymph node
1,000 mg/kg 047740.016 0.070£0.015 0.002£0.002
500 ng/kg 0479:0.018 0.06710.009 0.002£0.001 Table 7. Changes on the Relative Organ Weights Observed in

Values are expressed as mean + SD of five mice, g. WHCSW, Woohwangechungshim-won
L, left sides; S, splenic lobes a Submandibular lymph node

Table 5. Changes on the Absolute Organ Weights Observed in
Female Mice after Single-dose Oral Administration of WHCSW

Female Mice after Single-dose Oral Administration of WHCSW

Principal Organs

Groups
Lung Heart Thymus

Principal Organs

Vehicle control 0.655:0.025 0.513+0.072 0.201+0.068
WHCSW administered groups

Groups Lung Heart Thymus 2,000 ng /kg 0.635£0.056  0.507+0.026 0.196£0.036
Vehicle control  0.180£0.013 0.140£0.007 0.057£0.023 1,000 ng/kg 0.643£0.034  0.498+0.026 0.241£0.070
WHCSW administered roups 500 ng/kg 0.645+0.048 0.495+0.028 0.236+0.057
2,000 ng /kg 0.183£0.018 0.146+0.005 0.056£0.011 Groups Kidney L Adrenal gland L Spleen
1,000 ng/kg 0.188+0.006 0.146+0.008 0.070£0.016 :
500 1 ig 018620009 014360012 006320017 Vehicle controlr | 07240071  0.012+0.002 0.388+0.060
Groups Kidney L Adrenal gland L Spleen WHCSW administered groups
Vehicle control  0.198£0.012 0.003£0.001 0.108£0.024 2,000 ng/kg 06910031 0019:0010  0429+0.061
WHCSW administered roups 1,000 mg/kg 0.702+0.052 0.026£0.010 0.421£0.077
2,000 ng /kg 0.199£0.016 0.005+0.003 0.124+0.020 500 ng/kg 0.700£0.068  0.017:0.003 0.387+0.087
1,000 ng/kg 0.205£0.009 0.008+0.003 0.124£0.025 Ovary L Liver Pancreas S
500 mg/kg 0.201£0.012 0005£0001  0113£0.030 Vehicle control  0052:0011  4307¢0154  0572:0.076
Ovary L Liver Pancreas S -
Vehicle control  0.015£0.004 1.18920.129 01590033 WHCSW administered groups
WHCSW administered groups 2,000 ng /kg 0.070£0.017  4.515+0.166 0.608+0.051
2,000 ng /kg 0.02040.005 1301+0.070 0.176+0.021 1,000 ng/kg 0.0690.015 454540317 0.642+0.063
1,000 ng/kg 0.020£0.004 133240138 0.187£0.014 500 ng/kg 00720014 44970305 0.582£0.036
500 ng/kg 0.020£0.003 1.304£0.200 0.168+0.022 Brain Uterus Lymph node L°
Brain Uterus Lymph node L’ Vehicle control 175330189  0.562%0.165 0.010+0.003
Vehicle control 0.480£0.017 0.157£0.056 0.003+0.001 WHCSW administered groups
WHCSW administered groups
2000 /g 047020029 0.169+0.063 0.00520004 2,000 ng /kg 163240082  0.583+0.224 0.017+0.014
1000 10 /kg 04630022 019620066 0.009£0.009 1,000 ng/kg 1586£0.115  0.672+0.228 0.031£0.027
500 ng/kg 0.45140.019 0.18340.061 0.00640.005 500 ng/kg 1.570£0.145 0.631£0.191 0.019:0.014

Values are expressed as mean + SD of five mice, g WHCSW,
Woohwangehungshim-won L, left sides; S, splenic lobes a Submandibular lymph node

Values are expressed as mean + SD of five mice, % of body weight. WHCSW,
Woohwangehungshim-won L, left sides; S, splenic lobes a Submandibular lymph node

- 189 -



Table 8. Necropsy Findings Observed in Male Mice after Table 10. Histopathological Findings Observed in Male Mice after
Single-dose Oral Administration of WHCSW Single-dose Oral Administration of WHCSW
Groups Vehicle WHCSW administered as Groups Vehicle WHCSW administered as
Organs-Findings control 2,000 ng/kg 1,000 ng/kg 500 ng/kg Organs-Findings  control 2,000 mg/kg 1,000 mg/kg 500 mg/kg
Lun
Lung 4 9
Normal 3/5 415 3/5 /5 Normal 35 43 305 35
Congestion 25 1/5 2/5 1/5 Coﬁgeeasrtt'on 2/5 175 2/5 215
Heart
Normal 5/5 5/5 5/5 5/5 Ta‘y‘m:' 33 33 33 33
Thymus Normal 4/5 4/5 35 5/5
Atrophy 1/5 1/5 1/5 0/5 Kidney
Kidney Normal 5/5 5/5 5/5 5/5
Normal 5/5 5/5 5/5 5/5 Adrenal gland
Adrenal gland Normal 5/5 5/5 5/5 5/5
Normal 5/5 5/5 5/5 5/5 Spleen
Spleen Normal 3/5 3/5 5/5 5/5
Normal 4/5 5/5 4/5 5/5 rHPt 2/5 2/5 0/5 0/5
Atrophy 1/5 0/5 1/5 0/5 Testis
Testis Normal 5/5 5/5 5/5 5/5
Normal 5/5 5/5 5/5 5/5 Liver
Liver Normal 4/5 5/5 5/5 4/5
Normal 5/5 5/5 5/5 5/5 g;?‘ é/g g/g 8/2 g/g
Pancreas Pancreas / / / /
Normal 35 35 35 5 Normal 55 55 5/5 55
Brain Brain
Normal 5/5 5/5 5/5 5/5 Normal 5/5 5/5 5/5 5/5
Epididymis Epididymis
Normal 5/5 5/5 5/5 5/5 Normal 5/5 5/5 5/5 5/5
Lymph node’ 5/5 Lymph nodea
Normal 4/5 0/5 5/5 4/5 Normal 5/5 5/5 5/5 5/5
Hypertrophy 1/5 0/5 1/5 Microscopical Findings at Sacrifice (Day 14) Observed animals/total observed animals of
Others five mice WHCSW, Woohwangchungshim-won a Left submandibular lymph node *
Normal 5/5 5/5 5/5 5/5 Abbreviations: cDE, decreases of cortex lymphoid cells; rHP, hyperplasia of red pulp

Gross Findings at Sacrifice (Day 14) Observed animals/total observed animals of five lymphoid cells; fFC, focal fatty changes: IF, focal inflammatory cell infiltration

mice WHCSW, Woohwangchungshim-won a Bilateral submandibular lymph node
Table 11. Histopathological Findings Observed in Female Mice after

Table 9. Necropsy Findings Observed in Female Mice after Single-dose Oral Administration of WHCSW
Single-dose Oral Administration of WHCSW Groups Vehicle WHCSW administered as
Groups Vehicle WHCSW administered as OrgansFindings control 2,000 ng/kg 1,000 mg/kg 500 mg/kg
T Lung
Orgaan Findings control 2,000 mg/kg 1,000 mg/kg 500 mg/kg Normal 35 35 35 5/5
Nour%ga‘ 35 35 35 55 Cor|1_|gestion 25 2/5 2/5 0/5
. eart
COT_lgeStt\On 2/5 2/5 2/5 0/5 }l:lormal 5/5 5/5 5/5 5/5
ear Thymus
Normal 5/5 5/5 5/5 5/5 Normal 2/5 5/5 5/5 4/5
Thymus Congestion 1/5 0/5 0/5 0/5
Normal 3/5 5/5 5/5 5/5 cDE 2/5 0/5 0/5 1/5
Atrophy 2/5 0/5 0/5 0/5 Kidney
Kidney Normal 5/5 5/5 5/5 5/5
Normal 5/5 5/5 5/5 5/5 Adrenal gland
Adrenal gland Normal 5/5 5/5 5/5 5/5
Spleen
S’lferemna‘ 35 3 3 35 Normal 3/5 4/ 3/5 4/5
t
Normal 35 5/5 4/ 4/ o e o ot o
Atrophy 2/5 0/5 1/5 1/5 Ovary
Ovary Normal 5/5 5/5 5/5 5/5
Normal 5/5 5/5 5/5 5/5 Liver
Liver Normal 5/5 5/5 5/5 4/5
Normal 5/5 5/5 5/5 5/5 IFt 0/5 0/5 0/5 1/5
Pancreas Pancreas
Normal 5/5 5/5 5/5 5/5 Normal 5/5 5/5 5/5 5/5
Brain Brain
Normal 5/5 5/5 5/5 5/5 Normal 5/5 5/5 5/5 5/5
Uterus Uterus
Normal 3/5 35 2”5 05 Normal 4/5 4/5 3/5 5/5
Edematous 205 25 35 3/5 mr 175 1/5 25 0/3
Lymoh node® Lymph node
y quom‘ 55 45 45 45 Normal 4/5 5/5 5/5 5/5
¢DEt 1/5 0/5 0/5 0/5
Hypertrophy 075 15 15 15 Microscopical Findings at Sacrifice (Day 14) Observed animalsftotal observed animals of
Others five mice WHCSW, Woohwangchungshim-won a Left submandibular lymph node *
Normal 5/5 5/5 5/5 5/5 Abbreviations: cDE, decreases of cortex lymphoid cells; tHP, hyperplasia of red pulp
Gross Findings at Sacrifice (Day 14) Observed animalsftotal observed animals of five lymphoid cells; wDE, decreases of white pulp lymphoid cells; IF, focal inflammtory cell
mice WHCSW, Woohwangchungshim-won a Bilateral submandibular lymph node infltration: DM, desquamation of mucosa layers
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% K\ Sk o % 3
S ) L it . < S =3 < %
WHCSW 1,000 mg/kg-male 04 (M-14) WHCSW 1,000 ng/kg-female 01 (F-11)
estio Congestion 1+

Cong nl+

(M-17

:“\ A 3

WHCSW 500 mg/kg-male 02
Congestion 1+

Fig. 1. Histopathological changes detected in the lung after
single-dose oral administration of WHCSW. Note that slight [1+] lung
focal congestional spots - thickening of alveolar lung inflammatory cell infiltration
with/without  focal hemorrhages were randomly detected throughout the
experimental groups tested regardless of genders including both genders of vehicle
controls as sporadic finings not WHCSW administration related toxicological signs.
WHCSW, Woohwangchungshim-won A, alveolar sac respiratory bronchiole; B,
bronchiole All hematoxylin & eosin stain; Scale bars = 200 um.

: &5 ‘J,,.:,,
Vehicle control-male 01

DE 2+

M-12)

DE 1+

=

ale 05

WHCSW 500 ng (F-20) Vehicle control female-01
DE 1+ Congestion 1+

Fig. 2. Histopathological changes detected in the thymus. Note that slight
[1+] or moderate [2+] decreases of lymphoid cells (DE; as seen vacuoles or
loosening) in the thymic cortex were randomly detected throughout the experimental
groups tested regardless of genders including both genders of vehicle controls as
sporadic finings not WHCSW administration related toxicological signs. In addition,
one mouse (1/5 20 %) in female vehicle control showed slight congestion as
sporadic findings. HCSW, Woohwangchungshim-won DE, decreases of lymphoid cells
C, cortexs M, medulla All hematoxylin & eosin stain; Scale bars = 200 m.

kg -fem

(F-01)

(F—02) h

Vehicle control-female 02
rHP 1+

Vehicle control-male 03
rHP 1+

HP 1

(F16)

F-l4)WHCS 500 mgkg-female 01

rHP 1+ rHP 1+

. &’

Vehicle control fe F-05)
wDE 1+
Fig. 3. Histopathological changes detected in the spleen. Note that
slight [1+] hyperplasia of lymphoid cells and megakaryocytes in the red pulp
(rtHP) were randomly detected throughout the experimental groups tested
regardless of genders including both genders of vehicle controls as sporadic
finings not WHCSW administration related toxicological signs. In addition, one
mouse (1/5; 20 %) in female vehicle control showed slight decreases of white pulp
lymphoid cells (WDE; as seen vacuoles) as sporadic findings. HCSW,
Woohwangchungshim-won rHP, hyperplasia of lymphoid cells and megakaryocytes
in the red pulp WDE, decreases of white pulp lymphoid cells R, red pulps; W, white
pulps; M, megakaryocytes All hematoxylin & eosin stain; Scale bars = 200 um.

male-05 (

1+

WHCSW 500 ng/kg-male 03 ( WHCSW 500
IF 1+ IF 1+
Fig. 4. Histopathological changes detected in the liver. Note that slight
[1+] focal fatty changes (fFC) were restrictedly observed in one (1/5; 20 %) male
vehicle control as sporadic finding. In addition, slight focal inflammatory cell
infiltrations (IF) were also restrictly detected in one (1/5; 20 %) female and male
mice administered WHCSW 500 mg/kg as sporadic finding not WHCSW
administration related toxicological signs because of dose independent
frequencies. WHCSW, Woohwangchungshim-won fFC, focal fatty changes IF, focal
inflammatory cell infiltrations C, central veinAll hematoxylin & eosin stain; Scale

bars = 200 um.
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ASAE F& 27Fig 4)°] 42 18(1/5; 20 %) B
of $FHAY Foiol HAE =AW 20E YERYXA
Sk} (Table 10, 11).

f
.U
.

(F-05)
Fig. 5. Histopathological changes detected in the submandibular
lymph node. Note that slight [1+] decreases of lymphoid cells (DE; as seen
vacuoles) were restrictly detected one (1/5; 20 %) mouse in female vehicle control
mice as sporadic finings. WHCSW, Woohwangchungshim-won DE, decreases of
lymphoid cells All hematoxylin & eosin stain; Scale bars = 200 wm.

X\ - Wk - ‘v. .
Vehicle control female-01 (F-01)
DM 1+

WHCSW 2,000 ng/kg-female 02 (F-07)WHCSW 1,000 ng/kg-female 05 (F-15)
DM 1+ DM 2+

Fig. 6. Histopathological changes detected in the uterus. Note that

slight [1+] or moderate [2+] desquamation of uterus mucosa (DM) were

observed in one (1/5; 20 %) or two (2/5; 40 %) female mice in vehicle control,

WHCSW 2,000 and 1,000 mg/kg-administered group as a process of estrus cycle.

WHCSW, Woohwangchungshim-won L, lumen; M, muscle layer All hematoxylin &

eosin stain; Scale bars = 200 um.

R

3HAY e KYAD. 110797) KT MEMER S 2
Z2 A8 APoz LIS XNEse Aukibond E
T, S, o, OO W, WA 58 o
28 KFERS 548 RolA Mg £3 g, ¢

glugtel A Bl 59(AD. 16139)0] Whe gikE o) A
AL FEHUTH, TTOE A AFHAH, KICHERR, i
e, PR, FEAR 59 S48 ARt skt
R g ¢249 5 A, 1LgE, 1
T, N2, i, i, B S-S vIES F 28% 9] dekAE 74
Hoj e, HIode fEHEd F29 A% 14 FE T &
W, A, FEfAs ALSta, KK, % & 7ste ez gt
E o, ¢S 48 AHIZ Zol AMEstaL QloH, Al FAts
wgo] o] Fol gtk

FHE A2 FPAL Aol 4
Well Ao $-3gAagde] #a BT A7E A Bk ol
2} AgA AT Drairy,

FsA AGE e J1E ATFES $HHAAY
E5S QFHE QolT 29 2ET o, $F4AY 2
A4 2 AA PNE B4 e dsY ATE kb7t
FHE SBIALL B FAARE A QA T FL
sob A7 g 7, A WA gl dF 9 a7k 2
P o] fUstek o] A< Azt =@ $FPAAY A
£H1Y 188 Folsts A4t £ $5 2 279 W3,
7, A7 Wske doslA oE oz nusu Yo

B ATdAE 349 I S4NY 3 A =2
FFEAAAY A “obF T BHA G HA H o]
e vz AT BIARAEY NP AN, 71T 54
Aga A4 - BAEG AFS A S S4AECl dig 7
FARE AT 2 A NE FEY B7E 9 FE
&F 244 3 A4 FA8Y A &F 244E A% Ayl 2
AE As

=AY 2 7 240 g NE A
o] FA 2 olFA B4 AV A, Felg B4 ZA4o] UEh}
ASt7) wEoll, S FejekEehdyd 1A Al 2009-1165

500 me/ke$ 7 W ASFOE MAAYAT o|F vhy2E
yog vy ATty UL AF L 9IFIE BB
: ekt

I Ay, 43 F

FA 2,000 mg/ke7hA FFFAHYD Foio} AEH AL B2
HA gsten, $EAAY T #dE IS, AF, AT
=

A v JEe 95, §4

2 A4F 2% Lo v g

Ao PR, FA 2B PAA BrIAY, B

SR A5Y, $4 92 99T P4 EE

Qo ATkEH EE WS Yok g, 2
Z

LSRR

=
21 L 7] 3% W8 94 BEEA STk B3 SARA
_‘I

>
=
PN
¢
[o

-
BN
[
=
>
ey
)
s
N
b
[
o
o2
+
=y
2l
=

- 192 -



1,000 2 500 mg/kg Fotol
AFol 24 A (p<0.05)
o 3FAHANY Fojo} BA

v o=
-
32

rr

Bl ¥ o]

>

=

2
FAgA v=E
AL, Fol §IF

A AHee

2,000 mg/kg
2 20 ml/kgS
23749 v

ot b
off
St
fru

A
ol
ol
X
1
ol
ol
ol

X
4 K
2
—
o
(e}
=
']
~
2
N
R
)
=
o

\
=
S
3
=
7
~
=
&
o

AN oy
po T

=
=
~

W o

re
*
B
»

>

M

=2

2 X x & 4

i
o
a9
B~
Y
i

ol rlo
=
ook

\ﬁ‘ I‘:’ o

it

Bl owm
e oo i ok
FIO o

>

ro,

i
2t go

o

o522l

28L& estrus cycleel] W}
]

=
<)

2 2 R

e ox

)

5

RO )
=
o

2 estrus cycleo] &

oy M yo
o

5
ol i X -

o> 8 W
g 2o .

T
e

by > oll
2 Z o
o
=
g
&

f oo o2 X -
[
2
4

c
9]

Environmental Protection Agency OPPTS 870.100%"¢]
F2 o g2 Wk XAbeo] 5000 ~ 15,000 mg/kgdl 2
A=, 500 ~ 5,000 mg/kgS BlaE =4 (Class IIT)
7 Jev, FdxAFtF Al
2009-1165' 2 OECD 713 #4230 w2w, A FolA Fo
A FEZ 2,000 ng/kgo & AT Ut o] AR =
o] vk @3 AR SAAYNM 3L
A2 XA L Zh2E 2,000 mg/ kg o) o2 UE
GER Aot B dTFe 34 o
gAY Fo &%, AW
Aoz A48, &5
ojzol & Aoz Ht)

8
I
2

e
.

¢

i
oX,
i

s A 1A

2

2}

o
o

il

2
i ox I

N
o

)

Eio)
il

o

2
Y
~
N
Ip
Y

2

r

>

$FAANY) we-~ @ FIFEY &
3 A9 o2y 2 29E Aok

28449 2,000 mg/ke7tA Fodo} #H
2 ottt dF & HoEH o YR
F57He A, S3HAY Foe #HEd o
AEF7HE, S47d 2 37 F%F ws 94 #

1270 7101 gk 24 sta AAtl M=

333 7}

Q)
=

!
ob #eg o) W dEHA Wk
olgt & ABE Fao] B o, $HHALY WAL
(LD50) 3 7Ne& XAMF(ALD)2 ZH2} 2,000 mg/kegoldo= &
ZHol, v kg Fe Addn
References
1. Chen, SW. Taiping hui min he ji ju fang Taibei:Xuan feng

chu ban she. p 81, 1987.

2. Heo, ]. Donguibogam Seoul:Nam san dang. 362, 692, 2007.
3. Nam,, S.G., Lee, KS. Experimental Studies on the Effects of

10.

11.

- 193 -

Woowhangchungsimwon  and  Sohaphyangwon. ]

Kyung-Hee University Medical Center. 6(2):220-223, 1990.

. Lee, JW., Baek, KM., Baek, Y.D., Im, EY., Chang, WS,

Cheon, W.H., Chung, LK. The Latest Research Trends on
Woohwangchungsim-won :
Korean ] Orient Int Med. 31(4):775-791, 2010.

A Review in Korean Articles.

. Cho, SJ.,, Kim, B.Y.,, Kim, HW.,, Jeong, B.H., Bong, S].,

Kim, YS., Lee, ]S., Cho, SI, Kwon, JN., Kim, Y.K.
Microarray-Based Gene Expression Profiling to Elucidate
the Effectiveness of Woowhangchongshim-won on ICH
Model in Rats. Kor J Herbology. 22(4):253-260, 2007.

. Hwang, JJW.,, Kim, CH., Min, LK,, Kim, Y]J., Leem, ].T,,

Na, BJ.,, Park, SW., Park, ].M., Ko, C.N., Bae, H.S., Jung,
WS., Moon, SK., Cho, KH,, Kim, YS. A Comparative
Study about Cerebrovascular Reactivity from a Single
Medication and Continuous Medication on Healthy

Subjects. ] Korean Orient Med. 30(1):95-108, 2009.

. Cho, GS., Chung, S.H., Shin, G.C.,, Moon, LS., Lee, W.C.

The Effects of Woohwangcheongsim-won on Hypoxic E18

Cortical Neuroblast. Korean ] Orient Int Med.
22(2):135-144, 2001.
Park, IS. The  Neuroprotective  Effects  of

Woohwangcheongsim-won on Cerebral Ischemia following
the Middle Cerebral Artery Occlusion in Rats. Anatomy
and Cell Biology. 38(3):227-233, 2005.

Choi, EW.,, Cho, M.H., Shin, S.D., Mar, W.C. The
Comparative examination of pharmacological effects of
musk containing and civet containing
WooHwangChungSimWon on the hypertension and heart
contraction. Korean ] Pharmacognosy. 31(3):310-319, 2000.
Kim, L.D., Yun, SP., Lee, SH., Kim, EJ.,, Na, BJ., Jung,
D.W., Shin, WJ]., SK., Bae, HS. Effects

Uwhangchlingsim-won(Niuhuangqingxin-yuan)

Moon, of
on
Systemic Blood Pressure, Pulse Rate, Cerebral Blood Flow,
and Cerebrovascular Reactivity in Humans. Korean ]
Orient Int Med. 25(3):440-450, 2004.

Baek, JS., Kim, JW, Whang, WW. The effect of



12.

13.

14.

15.

16.

17.

18.

19.

Woohwangchungsimwon on the learning and memory in
NOS inhibitor treated rats in Morris water maze. ] Orient
Neuropsychiatry. 10(2):115-126, 1999.

Kwack, SJ., Kim, H.S.,, Chun, S.A., Lim, S.Y., Park, HS.,
Hong, CY., Han, H.S,, Choi, B.C.,, Lee, B.M. Comparative
Acute Toxicity Studies on Woo Whang Chung Shim Won
Suspension and Pill in Mice. Toxicological Research.
12(2):295-303, 1996.

Kim, HJ., Seo, KW, Park, KS. Hepatotoxicity of
Uhwangchungsimwon: Acute and Subacute Studies in
Rats. Toxicological Research. 13(3):265-274, 1997.

Korea Food and Drug Administration(KFDA). Testing
Guidelines for Safety Evaluation of Drugs. Notification
No. 2009-116, issued by the KFDA on August 24, 2009.
Organization for Economic Co-Operation and Development
(Ed.). OECD guideline (423) for testing of chemicals-acute

oral toxicity-acute toxic class method, 2001.

Irwin, S. Comprehensive observational assessment: Ia. A
systemic, quantitative procedure for assessing the
behavioral and physiological state of the mouse.

Psychopharmacology. 13: 222-257, 1968.

Dourish, C.T. Effects of drugs on spontaneous motor
Greenshaw A] and Dourish CT (Ed).
Psychopharmacology, Press:

activity. In:
Experimental Humana
Clifton. pp 325-334, 1987.

Yoon, G.Y. Dong ui im sang bang je hak. Seoul:Myung bo.
p 71, 234, 1985.

Ahn, LW., Mun, B.S,, Kim, S.G.I, Shin, M.K. Clinical Study

- 194 -

20.

21.

22.

23.

24.

25.

26.

27.

on the Woohwangchungsim-Won (SU-3), Suspension. The
New Medical J. 33(2):109-116, 1990.

Kim, D.W. Effect of Woohwangchungsimwon on the serum
Mercury concentration, blood cells, Liver and Kidney
function. | Trad Kor Med. 8(1):37-42, 1998.

Plata, EJ., Murphy, W.H. Growth and haematologic
properties of the BALB/wm strain of inbred mice. Lab
Anim Sci. 22(5):712-720, 1972.

Yamaguchi, C., Fujita, S, Obara, T., Ueda, T. Effects of
room temperature on reproduction, body weight and organ
weights, food and water intakes, and hematology in mice.
Exp Anim. 32(1):1-11, 1983.

Lee, ].H., Yang, KJ., Shin, H.D., Park, B.R., Son, CW., Jang,
HJ., Park, D.C, Lee, HS.,, Ku, SK. Single subcutaneous
dose toxicity of Polycan®, a [(-glucan originated from
Aureobasidium in mice. Lab Anim Res. 21(4):299-305, 2005.
Lee, H.S,, Lee, 1.G., Ku, SK. Single oral dose toxicity study
of water extracts of Picrorrhiza Rhizoma in mice. J Toxicol
Pub Health. 22(2):117-126, 2006.

Banks, W.J. Female reproductive system. In: Banks WJ (Ed).
Applied veterinary histology, 2nd ed., Williams & Wilkins:
Baltimore. pp 506-526, 1986.
Pineda, M.H. Female reproductive system. In: McDonald LE
and Pineda MH (Eds). Veterinary endocrinology and
reproduction, Lea & Febiger: Philadelphia. pp 303-354, 1989.
US Environmental Protection Agency. Health Effects Test
OPPTS 870.100, Acute Toxicity Testing
Background. US EPA August, Washington, USA, 1998.

Guidelines



