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Single Dose Oral Toxicity and Genotoxicological Safety Study of
Ssanghwa-tang Fermented with Lactobacillus acidophyllus

Tae-Ho Chung, Ki-Shuk Shim, Dong-Seon Kim, Jae-Hoon Lee, Jin-Yeul Ma"

Center for Herbal Medicine Improvement Research, Korea Institute of Oriental Medicine, 483 Expo-ro,
Yuseong—gu, DaeJeon, 305—811, Korea

Objectives: The purpose of this study was to examine the single dose toxicity with oral administration and
genotoxicities of Ssanghwa-tang fermented with Lactobacillus acidophyllus.

Materials and Methods: Clinical signs, weight changes, lethal doses(LDsg), and postmortem evaluation were
determined by Globally Harmonized Classification System(GHCS) in a single-dose oral toxicity study. In vitro
mammalian chromosomal aberration test was conducted with Ames test by cell proliferation suppression assessment
using the cultivated CHO-K1(Chinese hamster ovary fibroblast) origins. Bacterial reversion assay was performed
using Salmonella typhimurium (TA98, TA100, TA1535, and TA1537) and Escherichia coli (WP2uvrA). In vivo
micronucleus test was performed using ICR mouse bone marrow.

Results: No clinical sign was observed and none of the groups with doses up to 2000 mg/kg showed significant acute
oral toxicity in the single dose oral administration. None of the sample doses taken during the 6 to 18 hour groups
showed significant aberrant metaphases comparing to the negative control group in the in vitro mammalian
chromosomal aberration test. No evidence of mutagenicity was seen for Escherichia coli (WP2uvrA) or Salmonella
typhimurium (TA98, TA100, TA1535, and TA1537). No significant increase in the frequency of micronuclei was seen
in the micronucleus test.

Conclusion: These results indicate that the LDsy value of Ssanghwa-Tang fermented with Lactobacillus acidophyllus
may be over 2000 mg/kg and it have no acute oral toxicity and genotoxicity.
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Fig. 1. Body weight changes of male rats in single dose
toxicity study

*Represents a significant difference at P<0.05 level
compared with the vehicle control.
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Fig. 2. Body weight changes of female rats in single
dose toxicity study
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Table 1, Body Weight Changes of Male Rats in Single Dose Toxicity Study
Summary of body weights (Grams)
Study : GT10-00059 Sex : Male

gg;zp Ar:\j:al 0-day 1-day 3-day 7-day 14-day
1 213.46 237.00 250.00 277.93 308.59
2 212.36 238.06 250.89 276.90 311.99
3 216.81 237.09 251.03 277.68 309.77
Gl 4 22253 247.22 256.35 285.26 303.26
(0 mglkg) 5 219.31 245.47 257.80 285.97 303.77
Mean 216.89 240.97 253.21 280.75 307.48
SD. 418 4.96 358 4.47 3.82

N 5 5 5 5 5
6 220.45 248.81 266.13 302.84 342.80
7 214.10 240.87 256.75 285.02 32177
8 216.65 234.77 249.28 278.70 313.42
G2 9 224.27 242.93 257.83 287.89 324.76
(500 mg/kg) 10 22578 252.06 266.99 301.40 335.56
Mean 220.25 243.89 259.40 291.17 327.66
SD. 4.94 6.79 7.33 10.55 1159

N 5 5 5 5 5
11 215.89 239.39 249.30 282.44 313.67
12 214.91 237.84 245.41 284.19 320.73
13 216,54 238.60 249.02 285.75 32150
3 14 22531 241.92 257.14 284.27 312.97
(1,000 mg/kg) 15 228.68 249.23 260.94 288.77 314.10
Mean 220.27 241.40 252.36 285.08 31659
S.D. 6.28 4.64 6.43 2.37 4.16

N 5 5 5 5 5
16 218.15 241.08 250.07 278.15 313.73
17 217.30 23558 250.45 27713 308.49
18 21755 236.29 249.13 279.50 307.66
ca 19 216.85 244.44 260.55 293.92 333.81
(2,000 mg/kg) 20 230.17 25752 27157 305.40 342.22
Mean 220.00 242.98 256.35 286.82 321.18
SD. 5.70 8.90 9.69 12.43 15.82

N 5 5 5 5 5
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Table 2, Body Weight Changes of Female Rats in Single Dose Toxicity Study

Summary of body weights (Grams)

Study : GT10-00059 Sex : Female
oroup A’,l::a' 0-day 1-day 3-day 7-day 14-day
21 168.65 180.09 181.21 198.51 22221
22 176.97 191.37 197.18 20353 208.25
23 - 188.56 186.62 195.83 218.28
Gl 24 177.97 189.20 199.17 213.04 209.64
(0 mg/kg) 25 180.25 194.37 200.33 211.70 219.69
Mean 175.96 188.72 192.90 204.52 215.61
SD. 5.06 533 8.50 7.69 6.27
N 5 5 5 5 5
26 166.64 179.83 180.00 191.91 208.55
27 169.29 189.15 186.87 197.51 212.59
28 172.23 189.67 183.87 193.98 207.23
G2 29 177.42 191.85 198.18 205.94 206.91
(500 mg/kg) 30 181.47 190.62 198.56 207.46 219.57
Mean 173.41 188.22 189.50 199.36 210.97
S.D. 6.03 4.80 8.46 7.01 531
N 5 5 5 5 5
31 174.73 189.84 186.19 192.41 209.06
32 176.15 188.31 195.39 214.64 220.34
33 171.80 188.70 194.26 203.61 218.06
3 34 179.78 191.28 191.90 205.82 209.05
(1,000 mgrkg) 35 182.14 193.96 198.63 209.33 218.27
Mean 176.92 190.42 19327 205.16 214.96
SD. 4.09 2.29 4.64 8.26 5.46
N 5 5 5 5 5
36 173.13 189.40 191.73 201.86 216.66
37 171.10 181.48 185.32 190.57 208.14
38 17337 187.14 189.75 202.12 210.75
ca 39 176.01 190.22 191.41 199.17 210.29
(2,000 mg/kg) 40 180.47 199.63 205.97 230.03 232.48
Mean 174.82 189.57 192.84 204.75 215.66
SD. 3.61 6.58 7.77 14.89 9.92
N 5 5 5 5 5
- : Error of measurement
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2500, 5000 ug/ml)E 2 &35t AEFAIAAE S
AAEGon, Zhzte] FroM AEANELFE A
g o FAUETY] AESFE 100%E oto] AlE

FHE(RCO)S &AL

AW A 247 HgTelMe HYgsk
2500 pg/mlT} 1250 pg/mlol| A 29.82% 2 47.95%2]
AEAEES Yeplilon, 6A12F AgTelA e
5000 pg/mé¥} 2500 pg/mlelAl 2zt 20.73% 2
51.22%°] A ZAEES YERNIT 2443 A2l
2 6A1E Aol glolA Al ZFA &S uelsE 24
AIZE AEA T Ee 1250 pgmlE EAPe Haus
=2 AAetdon, 6AxbHe 18A1ZF 3ETE
2500 pg/mlS BAEY Hurer A% a3k

A H S o] &3te] 6AIZE Al EEA S A el
A%, AYE= 3125 pgml¥ 156.25 pg/miolA Z+
7} 46.56% 2 49.62%°] HEAEES YeERATH
AR S o] &8 6217 A 1847t 35
R A EZAES wedl 156.25 pgmlE EAIY
A1 ez AYsch A ZZ2 A48 A3t
£ udd Huwe=E AAsie] FH29 3TAR
EAIRY T thadt Zo] Aok

N

-

9

AAHU(-S9 mix, 24A17F AEAET) ¢ 3125,
625, 1250 ug/ml

A (-S9 mix, 6A1F A 18A17F 3 EF) -
625, 1250, 2500 pg/ml

AR (+S9 mix, 6A1ZF A 2] 18417 3] &5+)
: 39.06, 78.13, 156.25 ug/ml

FAA o] FAE AT, AR A o) FET]
(aberrant metaphase, gap-)2] 1=+ 24A17F AT
o] SAUIZE, 3125, 625, 1250 pg/ml EE=HA o

A 247+ 0.5, 0.5, 0.5, 1.09] HI=E Jeh|%lom, 6
AlIZE Al 18A17F S RTdA e St T, 625,
1250, 2500 wg/ml =AM 242+ 05, 0.5, 0.5,
0.09] W1== Yehfdck(Figure 3-4, Table 3). thA}
FA3PE el o] A7) A (aberrant  metaphases,
gap-)el HlIEE SA T ZE, 39.06, 78.13, 156.25 ugf

& gl tid be Fo] AT 54 2 £ 54 A7 (719)

No. of cells with chromosome aberrations (—S9, 24—0hr)
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3

2z 3r

o O

3. L
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%g 1+ .
= @ -

%% O 1 1

%\ 0 312.5 625 1250
o

Dose (ug/md)
Fig. 3. The number of cells with chromosome

aberrations in the absence of S9 mix (24 hours
treatment)

No. of cells with chromosome aberrations (—S9, 6—18hr)
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E 625 1250 2500
EJ Dose (ug/mf)

Fig. 4. The number of cells with chromosome
aberrations in the absence of S9 mix (6 hours
treatment)

FEeAdA 2+ 0.0, 0.0, 05, 1.59] HIES
ERRSITh Wi (PP) 2 el sHER)E BAIEHA
o2 {93t 7S Holx| ekth(Figure 5, Table 4).

S| AEY QA #5321 TA98, TAL00, TA1535,
TA1537 2 Escherichia coli®] ERER 274 o
Q1 WP2uvrAE o] &35t EAIFdA 9] A&
o] AL 9slo] 5000 pg/plates HsE= 3f
o] FH|29] 5WH TETORE FEAFAAS A4
& A3, dAEAGAE A& #ARle] BRE dF

oA YgAshs AZEA At FEdYANE 4
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Table 3. The Number of Cells with Chromosome Aberrations in the Absence of S9 Mix

No. of total chromosome

No. of cells with chromosome

Exposure? S9 mix Dose ¢ aberrations (Mean) aberrations (Mean) E"CI:ES
(-)Gap (+)Gap (-)Gap (+)Gap
- Negative control 0.5 0.5 0.5 0.5 0
- 3125 0.5 1 0.5 1 0
240 - 625 0.5 1 0.5 1 0
1250 1 2 1 2 0
- MMC (0.04) 29 30 28" 29 0
- Negative control 0.5 0.5 0.5 0.5 0
- 625 0.5 0.5 0.5 0.5 0
6-18 - 1250 0.5 0.5 0.5 0.5 0
2500 0 0 0 0 0
- MMC (0.04) 255 27 235" 245 0
" Significantly different from the negative control at P<0.05
 Treatment time-recovery time
MMC: Mitomycin C (0.04ug/m{)
PP: Polyploidy
ER: Endoreduplication
No. of cells with chromosome aberrations (—S9, 6—18hr) omg H AP e A3 AAHYTty & 5 Ut
g
E e
Sz 3h 4, ASHAIE
g !
@ Qh 2 | - -
B 28 e 0 AzEge) glel, AA P
22 1T // 2,0007§¢] PCEel|A] #3¥ MNPCES fiHle
a % O 1
= 0 39.063 78.125 156.25 Sz, 1250, 2500, 5000 mg/kg 3 Fdx
Qo

Dose (ug/md)

Fig. 5. The number of cells with chromosome
aberrations in the presence of S9 mix (6 hours
treatment)

g vigo R AAE EAIY Az, gArEgA A
&l BAQle]l BE TFolA BsAede HEHA
Fgton okgow gudd whet B o FUt
BAE A 9kl (Figure 6-7, Table 5). A&
89 mixe FHAS Felshy] fg FaAld
ngE o 29 Uk e, Fdx
s ETAE A2 oA F %
B

T BA
oz Weh £ANoIA

e owE R
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481%= UrEhH&’iE} 1 e_rél:% Fojgt 7}
of M g AEF T 42HS Z
dArlzEs Sujt 2T Hjg] ZE

AS T
= oo &
AR O R fof g Afo] 5 Holx] eisitt. FdtT
QI Mitomycin C Folwte] &GN Es gujo)

z7o] HlE BAdoE foAde UrEM%?iE}
(p<0.01). A=A A E A F 2
28 H(PCE+NCE)ol A #H2H D}““@%?(PCE)
o] B &S w7, 1250, 2500, 5000 mgkg 2
oAU 20| 02 It 0.44, 0.43, 0.46, 0.50
0.42% Svithzw 2t Hlaste] Feigh Al
Z294 % JeERA] SttH(Table 4). S543 2

o 171
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s 9] 420 ikt A Aol tig 93 B BT B4 2 HH B4 A (1)
Table 4. The Number of Cells with Chromosome Aberrations in the Presence of S9 Mix
No. of total chromosome No. of cells with chromosome
Exposure? S9 mix Dose (ug/nd) aberrations (Mean) aberrations (Mean) E’&’;E;
(-)Gap (+)Gap (-)Gap (+)Gap
+ Negative control 0 0 0 0 0
+ 39.06 0 0 0 0 0
6-18 + 78.13 05 1 0.5 1 0

+ 156.25 15 25 15 25 0

+ CPA(10) 275 28,5 265 275 0
" Significantly different from the negative control at P<0.05
? Treatment time-recovery time
CPA: Cyclophosphamide - H,O (10ug/m()
PP: Polyploidy
ER: Endoreduplication

Base Substitution Type (S9-) Base Substitution Type (S9+)
200 200
& 150 b & 150 !
3 /——’\,// 3 </\/\/
2 100 2 100 -
e e lb/.\o\.’fo\‘
5 ¥ T TT—e———* D 50| >
@D D
Y ————— A ——
0 313 625 1250 2500 5000 0 313 625 1250 2500 5000
ug / plate ug /| plate

]—o—moo —a—TAI535 —e—WP2uviA \

Fig. 6. Dose-response curve of revertant colonies in
differential bacterial strains with S-9 mix (TA100,
TA1535, WP2uvrA)

3}, BE 98D TN E Lulo)22 ¥
sl Bolg Qutzao] HANA gtk EH 2
29 FolF o AFE vwd d3t goithzE v)
@ote] EARCR fold Az BadA @

o E
o Tt Al 4 Ui Ao R 2

——TA100 —A—TA1535 —e—WP2uvrA

Fig. 7. Dose-response curve of revertant colonies in
differential bacterial strains without S-9 mix
(TA100, TA1535, WP2uvrA)
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Table 5. Results of Bacterial Reverse Mutation Test

Number of colony / plate

Metabolic Dose

activation (uglplate) Base-pair substitution type Frameshift type
TA100 TA1535 WP2uvrA TA98 TA1537

108 8 47 9 5
0 124 6 61 15 5
110 6 69 10 4

Mean+SD 114+8.7 7%1.2 59+11.1 11+3.2 5+0.6
126 8 67 13 4
313 127 7 65 17 6
131 8 61 18 6

Mean+SD 128+2.6 8+0.6 64+3.1 16+2.6 5+1.2
137 7 70 11 3
625 137 9 61 12 5
121 4 57 10 2

Mean+SD 13249.2 7+2.5 63+6.7 11+1.0 3+15

SIMix(-)

134 15 50 12 4
1250 125 7 57 13 4
106 7 54 14 6

Mean+SD 122+14.3 10+4.6 54+3.5 13+1.0 5+1.2
143 10 59 10 9
2500 150 15 54 18 8
119 12 53 16 3

Mean+SD 137+16.3 12+2.5 55+3.2 15+4.2 7+3.2
151 9 67 14 7
5000 148 7 54 10 1
145 7 61 20 5

Mean+SD 148+3.0 8+1.2 61+6.5 1545.0 8+3.1
96 18 58 23 3
0 130 8 66 31 2
160 8 75 15 7

Mean+SD 129+32.0 11458 66+8.5 23+8.0 4+2.6
142 14 75 21 8
313 158 17 73 15 5
139 11 76 8 3

Mean+SD 146+10.2 14+3.0 75+1.5 1546.5 5+2.5

SOMix(+)

125 10 65 16 4
625 142 12 61 16 3
122 10 73 18 7

Mean+SD 130+10.8 11+1.2 66+6.1 17+1.2 5+2.1
147 9 62 28 4
1250 147 13 60 24 5
149 11 60 16 6

Mean+SD 148+1.2 11+2.0 61+1.2 23+6.1 5+1.0
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Number of colony / plate

Metabolic Dose

activation (uglplate) Base-pair substitution type Frameshift type
TAL00 TA1535 WP2uvrA TA98 TA1537
124 12 56 19 4
2500 131 13 81 19 9
116 10 56 20 4
Mean+SD 124475 12415 64+14.4 19+0.6 6+2.9
SOMix(+)
151 9 53 15 5
5000 148 10 48 23 8
145 10 77 25 6
Mean+SD 148+3.0 10+0.6 59+15.5 21453 6+15
Positive AF-2 NaN3 AF-2 AF-2 9-AA
controls
Dose 0.01 05 0.01 01 80
S9Mix (ug/plate)
Q) Nurmber of 481 312 482 458 2110
colon 510 333 586 533 2056
Y 530 290 454 482 2162
Positive Mean+SD 507+24.6 3124215 507+69.6 491+38.3 2109+53.0
controls .
Positive 2-AA 2-AA 2-AA 2-AA 2-AA
controls
Dose
1 2 10 1 2
S9Mix (ug/plate)
(+) Nurmber of 722 170 389 310 114
colon 774 178 395 365 172
Y 636 183 408 331 148
Mean+SD 711469.7 17746.6 397497 335+27.8 145+29.1

d

2 e el 4R A% 7Y dBow A%E
o3t ool AHgHo] L WE ML S8k B
AP E BAE B B AT B
&
9

oleH sl AlEst 01 Toq;q o

7W7F BEE A, Fo] T 1494 500mg/kg Al

o A Fo] o vls) SATA R frost
A Skt oy, 393y 2 A4 4R E B
oA gkol AIFEA ] g JF2 ofd Ao
GE Tt 19 I3 frol g AlFHse #EEA
gton, AAFE Al BE AEFEY FH4T,
Solgk Stazdo] #AER] o} FAkE W s}
gro] uk=x|A}HLDS0, Lethal Dose 50)< 2,000mg/kg
ol/fo & AtsHrh

st g AsiEke] Aol 8 fEE
A7) 918k} Chinese hamster &-a¢] Ao}
A E(CHOKL cell) o] &ato] 2% (-59 mix)7H

Ho
ul

N
>
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Table 6, Results of Micronucleus Assay

S_ampling Groups Dose Animal MNPCE/2000 PCEs PCE/(PCE+NCE)
time(hrs) (mg/kg) No. (Mean+SD,%) (MeanSD)
0 1 0.05 043
2 0.10 0.39
3 0.00 0.46
Vehicle control

4 0.10 0.50
5 0.05 0.40

6 0.20(0.08+0.07) 0.45(0.44+0.04)
1250 7 0.10 0.49
8 0.10 0.33
9 0.05 0.38
10 0.10 0.45
11 0.05 0.47

12 0.15(0.09+0.04) 0.48(0.43+0.06)
2500 13 0.30 0.51
14 0.20 0.46
15 0.10 0.44

24 KIOM-S164

16 0.05 0.42
17 0.30 0.47

18 0.05(0.17+0.12) 0.48(0.46+0.03)
5000 19 0.10 0.51
20 0.10 0.50
21 0.30 0.48
22 0.10 0.49
23 0.25 0.51

24 0.15(0.17+0.09) 0.50(0.50+0.01)
2.0 25 4.90 0.43
26 5.75 0.40
27 5.00 0.40

MMC

28 4.60 0.36
29 4.10 0.47

30 4.50(4.81+0.56) " 0.45(0.42+0.04) _

Vehicle : Saline

" Significantly different from the control at P<0.01(One-way ANOVA)
Abbreviatins

MNPCE : PCE with one or more micronuclei

PCE : Polychromatic erythrocyte

NCE : Normochromatic erythrocyte

MMC : Mitomycin C
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Table 7. Body Weights of Animals in Micronucleus Assay

el g @] Fof A7 54 2 81 54 A7 (8))

Body weight (gram, MeanzS.D)

Sampling Groups Dose Animal
time(hrs) (mg/kg) No. Administration Sacrifice
Vehicle control 0 6 32.98+1.01 37.27+0.83
1250 6 31.99+1.33 35.52+2.55
24 KIOM-S164 2500 6 32.21+.71 36.92+1.02
5000 6 33.30+0.80 37.08+1.26
MMC 2.0 6 32.54+0.83 36.36+0.79
Vehicle : Saline
MMC : Mitomycin C
HARE/ S (+S9 mix)stoll Al G A o] FAE LS A Aldo el A& Fro] A% -2 $lste] 5000 pg/plate
=

AltAh ARIAEE Bl # AR AeEE
AR ths, EAIRAAA AE =4l 9gh AA <]
T2A G RS dolry] Y AFEAS A
glgte] o] AF57] 4} (aberrant metaphases)S  Al9=3h
Az, AW 244%ke] BE A 2]4(312.5, 625,
1250 pg/mi)oll 1e1A o)’d%71 ¢(aberrant metaphases)
o] W=7t AT vlwsgls o Ao
2 fofg St #EE o e, AHHY 6
AIZE 28] 7625, 1250, 2500 pg/ml)ell AeIA = o]
%7173 (aberrant metaphases)] W1 =7} S 2T
I v wesle W FAA R o3t SUtE R
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T3 Hlwa] FElg FFAES] F494E YehY
P g= oﬂﬂ]/\] Ao A2 7122 5000 mg/kg;_-
5‘41 FoF st £ 2 HAAAIA 7 E F
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4 Fo] 71250 mg/ke, 2500 mg/kg, 5000 mg/kg)ell
A AA A8 F u9d 48T e itz
w3} vlwste] FEigh BFA ] FA A = e
Al egsket AHAl 2 ok 2,000709] Tl AE
A #HG 2PN EE LE APELFAT
(1250 mg/kg, 2500 mg/kg, 5000 mg/kg)ell A Sufth =
w3 Hlwste] BAA SR fofdt AAE HolA] &
ket ¥ HddiETe iﬁﬂ%ﬂgﬂlw A ﬁﬂﬁtﬂ

2ol sl A4

= HH %*Fi g st

ohg2o] B5A EO| 29
Aoz Alg )

Aedor, A5 Al shiel Auug wE

TS SEste] WEAR AN B Asge o

=

=

sk
K10050—4 Xl < ol 3=

1. Shin KH, Lee EB, Chung MS, Kim OJ, Yoon
KY. The acute and subacute toxicities and
pharmacobgical actions of Gami Ssanghwa Tang
preparations. Korean Journal of Pharmacognosy.
1990;21(2):179-185.

2. Lee JH, Ma CJ, Ha HK, Jeon WK, Park HY,

82

10.

11.

Ma JY. Efficacy of fungus-fermentated
Ssanghwatang on liver protection in SD male rats
treated with CCl4. Korean Journal of Oriental
Medicine. 2008;14(1):137-143.

Sohn NW. Histochemical Study for the Effect of
Ssanghwatang on the Glycogen Contents in Liver
and Muscle of Rats. Journal of Herbology.
1994;9(1):115-125.

Park WK, Park SD. Effects of Ssanghwa-tang on
the Antifatigue Action and Brain Levels of
Norepinephrine,Serotonin,5-hydroxyindole-acetic
acid and Dopamine. The Journal of Jaehan
Oriental Medical Academy. 1995;1(1):130-145.
Kim IH, Hwang GJ. Studies on the Anti-
inflammatory Activities of “Ssangwha-Tang”.
Korean Journal of Pharmacognosy. 1981;12(3):
131-135.

Jung JC, Park DK. Studies on CNS-Depression
and Antiinflammatory Action of Ssangwhatang.
Journal of Pharmaceutical Investigation. 1986;
16(1):24-30.

Han DS, Lee HK, Cho HJ. Analgesic and
Anticonvulsionary Effects of “Ssanghwa-Tang”.
Koreagn Journal of Phamacognosy. 1983;14(2):
60-63.

Min SK. Korean traditional medicines as novel
drugs for neuropsychiatric disorders. Korean
Journal of Psychopharmacology. 2007;18(1):
5-17.

Lee MK, Lee JS, Kwack SJ, Kim JM, Kang TS,
Lee JH, et al. Analysis and Stability test of the
Extract of Coptidis Rhizoma and Salviae
Miltiorrhizae Radix for Toxicity Study. Korean
Journal of Pharmacognosy. 2009;40(3):184-189.
Moon SW, Park MS, Ahn JB, Ji GE. (2003)
Quality characteristics of chocolate blended with
Bifidobacterium-fermented isoflavone powder.
Korean Journal of Food Science Technology. 6:
1162-1168.

Choi HJ, Kim EJ, Han MJ, Baek NI, Kim DH,



12.

13.

Jung HG, et al. Hepatoprotective Effect of
Fermented Artemisia princeps PAMPANINI by
Lactic Acid Bacteria. Korean Journal
Pharmacognosy. 2007;38(3):245-253.

Park KS, Park JH, Kim DH, Kim SH. Antitumor
Activity, Cytotoxic effect of Wekyungtang and
Kami - Wekyungtang against A549 and
Anticancer effect on S-180 of Wekyungtang and
Kami - Wekyungtang. Korean Journal of Oriental
Medical Pathology. 1995;9(2):217-245.

Hwang SY, Lee JR, Kim SC, Jee SY. A study
on Genotoxicity Test of Hyeong-gae-yeon-gyo-

of

14.

15.

=4 AT (@)

tang extract. Journal of Herbology. 2007;22(4):
287-300.

Kang SA, Chang MS, Oh MS, Park WS, Kim
WN, Yang WM, et al. 4-weeks Oral Toxicity of
Dangguibohyel-tang in Sprague-Dawley Rats.
Journal of Herbology. 2006;21(2):159-163.
Yoon JH, Ryu SH, Chung KH, Choi DG, Jeong
IG, Lee HH, et al. Effects of 12 Weeks
Taeyeumjoweetang Administration on Enzymes
and Fat Accumulation in Rat Liver Cells. Official
Journal of the Korea Exercise Science Academy.
2002;11(1):53-65.

83



