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Safety Evaluation of Modified Samultang
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Abstract: Samultang's prescription consists of Dangkwi, Cheongung, Bakjakyak, and Sookjihwang's
5 g each, and it is the most basic prescription among various herbal prescriptions used to protect
energy and blood by adding other medicines based on this prescription. Among them, Sookjihwang
has side effects on patients with weak digestive systems, so various combinations are being attempted
to reduce them. Since some of the effects of the modified Samultang with Omija added instead of
Sookjihwang were confirmed, a next stage experiment to confirm the safety of the modified
Samultang was required, and a genetic toxicity test was conducted. The genotoxicity test conducted a
return mutation test using a bacterial strain, which is a test in which bacteria that require histidine use
changes in genes that change to a species that does not require histidine to screen for mutations. In the
reverse mutation experiment with bacterial strains, no increase in return mutation colony count by test
substances was observed in all doses of all strains under and under the metabolic activity system, and
no precipitation and growth inhibition by test substances were observed in all doses. Therefore, it is
judged that the test substance modified Samultang does not cause the reverse mutation of the bacterial
strain under this test condition.
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Jung 5(2010)> Al=H2] Y5 °FAE HelLa, HepG2, AGS cellsoll Al&3dt A3} o,
Sy, wizpek MisiAPE 27 QM2 AEE&S AAAIHIL SFATH5].  Hela
cellsoll M= F7], Hdv], Wzpef, MStALE 274 HepG2 cellsoll A<= Wi 2tef, Wi siabd 27}
T gEHoR TAaATE S BEIAUIL, AGS cellst B, H9H, WAz
Ao A A oRE FEe] Fhd wE ASE A AYgS AFE ¢ AUk
Lee(1993)= ALY A2 oFAl 5 27HAE AAste] wlghst X HS Phenylhydrazine-
HCIZ £34 WEdS doil Hd FosHY Hematocrit %, % A F,
Hemoglobin &% S° Z7F8tla A& TIBCA Wd #HAE  yehsldx
B 313 TH6]

Lim(1999)& cyclophosphamide(CTX) % =Rty FAdEaNs 71 =K
phenylhydrazine®.= &34 Wldo] Frd HolAl A" T4 A F IVHHAE
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& AEY 2@ 99, AT WAk 44D 7 sgolA 4AF WA 2R 10gS
<} o vlgol wet fAlE Aol SR/ 3000meet A round flaskel
F= At FE N2 rotary evaporator (Eyela, Japan)= ;553

sto] £ AlRE Alxs3AT

[3 1] 9 dx=E4

[Table 1] Positive Control Substances

Name Temp. Maker

Sodium azide(SA) RT. Sigma-Aldrich, U.S.A

2-Nitrofluorene(2-NF) RT. Sigma-Aldrich, U.S.A.

2-Aminoanthracene(2-AA) RT. Sigma-Aldrich, U.S.A.

Benzo[a]pyrene(B[a]P) RT. Sigma-Aldrich, U.S.A.

9-Aminoacridine(9-AA) RT. . Sigma-Aldrich, U.S.A.

2-(2-furyl)-3-(5-nitro-2-furyl) RT. Wako, Japan

acrylamide(AF-2)

U4 HEREE SAE HIEFAFETE, 2-NF, 9-AA, AF-2, B[a]P E 2-AAE Dimethyl
sulfoxide(DMSO)°ll &-3l|alo] 4]}k
ZAE A xEAS AAFEY BE53519] deep freezer(DW-86L-338, Haier, China)©l

23 tiArEAA

AR Al S92 Aroclor  1254(Monsanto  KL615)=  Molecular Toxicology, Inc.oll 4]
HRrol WE R (20 ° C o]shste] ARS8

aL
o
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[3E 2] 7ol tish FAAUE==H] T/ &%

[Table 2] Positive Control Substances & Name of Strain & Dose

S9 mix Name of strain PCS Dose(ug/plate)
TA98 2-NF 1.0
TA100 SA 1.0
S9mix(-) TA1535 SA 1.0
TA1537 9-AA 80.0
WP2uvrA(pKM101) AF-2 0.005
TA98 2-AA 0.5
TA100 Bla]P 2.0
SOmix(+) TA1535 2-AA 2.0
TA1537 2-AA 2.0
WP2uvrA(pKM101) 2-AA 20.0
S9 Mixi= AHE el At 1 24 84& [F 319 2o

24 AEA

[Table 3] Composition of S9 Mix

Comp. of S9 Mix

conc. in S9 mix 1mL

Rat liver S9 fraction 50 uL
0.4 M MgC12 8 pmol
1.65 M KCl 33 pmol
1 M Glucose-6-phosphate 5 umol
0.1 M NADP 4 umol
0.2 M Sodium phosphate buffer, pH 7.4 100 pmol

-l {
o
o

Molecular Toxicology(MOLTOXTM)AIZH-H 3 t5o] HF&
A FE A& At w7 fA4F e [ 419 2ok,
[ 4] ABRF] FH43
[Table 4] Genotype of Strains
Species Name of strain Genotype
TA98 hisD3052 rfa AuvrB(pKM101)
Salmonella TA100 hisD46 rfa AuvrB(pKM101)
typhimurium TA1535 hisD46 rfa AuvrB
TAI1537 hisD46 rfa AuvrB
ESC”CZ’;C”"“ WP2uwrA(KMI101) | #pE wrA(PKMI01)

2.5 SFHA

2.5.1 dH|A]Y
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(HE AE")S 5000 pgplate = FHil SFo=z HASIH, i &S
¥ F 7 WAR(122, 488, 195, 78.1, 3125, 1250 3 5000 pg/plate)
% PHRHETE @, SHHETe PIAE Al
EE AREstelHh

%

v}

5]
o mebA, gARAA EA4 A 2 R

Oﬂﬂl*l‘?‘d Az, dArEEA A4 A R A Ale] BE g5 BE Sl A
&3k
o] EE dFE 5000ug/plate & AP Hi §F¥om o] FH| 29 F 5

A
g0 WSk WA EA Ak A AR AgaAch AP Sdsh
sAdET ¥ PYUETe AAsH, SPURTe FIAT ALARt 2§39
3ol BelolEE Agstdth BAGS ddel A@YS AN/ s BAD

2.6.1 Auk

T4 HEYH ZF 4575 st 25 % nutrient broth WA vl x|ol] HZE3 <k 37C
208 w4 wiekslich vk F8 ) 7z} #F9 FFEES ELISA reader(3H4:600
nm, EPOCH, Biotek, U.S.A)E ©]&3}] % datdvh. w3 A F7F 1 x 109 cells/mL
o|el #4FE AE3IATE

ol

-10{

2.6.2 AT

WAL £ AelAE 7t o] AY B 94 drEdn 34 grEd o
g Zh 01 mLA Al ¥ = E
FEdeA T ARAE top agar, W TANE TS top agars ZF 2 mLY T F
vortexing SFITF. 1§ FH A glucose FHF H@ulA o] a=2A Fof =T} tiAE A
FA AlelA+= S9 Mix & tAlsllAl 0.2 M sodium phosphate buffer(pH 7.4) & 0.5 mL
A7veklth 2 5 AR Al A4 Aok 22 o s Al

2.6.3 vl
Top agar’} #2 & plates FHF <F 37C wlF7|(JSBI-420CP, JSR, Korea)oll Al <F
4841 7k v gl et

2.6.4 F-AZHAL

Fhatell ogk o f - FE FQlskr] s Al EE Ha &%, S9 Mix % 0.
sodium phosphate buffer(pH 7.4)5 Bt ¥l Al@ 3ol Eil top agars 7F3llA =3 &,
glucose &+ Hau Aol FT5 sto] Ao WA Top agar’t =& § Z# 9]
HAHoIA oF 37T wig7IelA oF 48~ bl efleom Qg F=Y

f B B

ofh (m By ™
ox Mt B
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Wi T8 §, Setom F2Y9 &5 AEsgih
AlgEZ 4ol 9ot 7|2 HF  (background lawn) & ASAF fF - F= dAv|AES
o]-&3sto] FESATH

2.8 N EZAFe] B

A Aol A Ve FEY 7 AT Hlaste] gAs] Fastu
Aol AV gAsA FolAE A$- B background lawno] A HZRT¥ B Al
AAAAY glolA dA3] FFahshe A= gk A AEA F - 7o

17 ol de] w7 2 1 &5 o)A HEAEAM] FEYS7F Szl vl 24]
ol Tt AU Ev §F A oAY AT Ae FUHE EY AT FHo=E
A k3l

O]

SHEddo]l FRYSE VIFsta, W3 x=dAE e, Aol met EAsHA

HAbz AASHA] okt
3. 4% & 13

3.1 gHIATE

duIAlES WY ALET 5,000ug/plate & i &Fow HAsta, Hi &7
Zgste] sl 49 F 7 WA SFoR Al A =l o HH 2 A A E
wAsklTh. 1 A, AR EA A R R Ao BE e e SRelA
Aldzdel o3 Jd 5 AFAe = BEEA FAHTH 1, £ 5).

1
mebA], gALEAA EA Al E FA] Ao BE FFE 5,000ug/plates B AP FHa
g0z sl B 20 & 5 BFow LYY

S9+ S9-

n
[=1
]

200

S e ittt

150 +— ThSB ——TASE

o
o

—o— TA100 T S BRI St o TAI00

100 a— TA1535

(=1
]

——— TA1535

—a— TA1637 —=— TA1537

50—+ —F— | --%—- WRZUVTA
(PKM101)

o
o

(pKM101)

Revertant celonies per plate

-
|
0 1,000 2,000 3,000 4,000 5,000

o

Revertant colonies per plate

o

1,000 2,000 3,000 4,000 5,000

Dose (ug/plate) Dose (Ug/plate)

[Z9 1] ARA SAAF-AA A T 2] F-Rbg-= (A1)

[Fig. 1] Dose-Response Curve of Revertant Colony Numbers of Differential Bacterial Strains in the
Presence/Absence of Metabolic Activation System(Preliminary Study)
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[ 5] thARA Al SAAF-AANA S0l E & HFEdo]l FR=YS(AvAE)

[Table 5] Number of Revertant Colonies per Plate in the Presence and Absence of Metabolic Activation
System (Preliminary Study)

No.of revertant colonies/plate

No.of revertant colonies/plate absence

Strain (ﬂg;ls:t o Presen;;i‘\’]ig:zab(ﬂlc Strain (ug;f:te) of metabolic activation
No. mean=+S.D. No. mean £ S.D.
0 21 20 20 + 1 0 19 19 19 £ 0
122 21 20 21+ 1 1.22 2 23 N+ 1
4.88 3 21 2+ 1 4.88 18 20 19 + 1
19.5 25 18 | 2+5 19.5 19 21 20 + 1
TA98 78.1 18 24 21 + 4 TA98 78.1 20 18 19 + 1
3125 2% 23 25 + 2 3125 2 B 23+ 1
1250 24 24 2%+ 0 1250 20 21 2+ 1
5000 2 2 2+ 0 5000 23 18 20 % 4
2AA0S5) | 318 296 | 307 £ 16 2-NF(1.0) 245 303 274 £ 41
0 16 112 | 114 + 3 0 103 111 107 + 6
122 101 121 | 111 + 14 122 13 112 13 £ 1
4.88 128 122 | 125 + 4 4.88 17 117 117 £ 0
19.5 117 18 | 118 % 1 19.5 104 108 106 + 3
A 78.1 100 112 | 106 + 8 A 78.1 109 104 107 + 4
100 100
3125 18 120 | 119 % 1 3125 118 107 13 + 8
1250 100 117 | 109 + 12 1250 106 119 113 £ 9
5000 110 104 | 107 * 4 5000 12 107 110 + 4
BlaPQ0) | 768 734 | 751 + 24 SA(1.0) 472 586 529 + 81
0 1410 12 £3 0 12 16 14 £ 3
122 14 9 12 + 4 1.22 13 13 13 £ 0
4.88 1 14 13 £ 2 4.88 13 15 14 + 1
19.5 9 14 12+ 4 19.5 11 14 13 2
1?;5 78.1 14 14 14 £ 0 1:’;5 78.1 11 16 14 + 4
3125 16 15 16 + 1 3125 18 13 16 + 4
1250 113 12 £ 1 1250 13 18 16 + 4
5000 12 15 14 + 2 5000 14 15 15 £ 1
2AAQ0) | 185 177 | 181 £ 6 SA(1.0) 488 521 505 + 23
0 10 8 9 £ 1 0 9 8 £
122 9 9 9 £ 0 122 10 £
488 1 8 10 + 2 488 7 8 8 + 1
19.5 10 12 1+ 1 19.5 10 11 1+ 1
12‘2‘7 78.1 8 7 g8 + 1 1?;:7 78.1 10 9 + 2
3125 1 10 1+ 1 3125 9 10 10 + 1
1250 19 10 £ 1 1250 18 10 + 21
5000 10 12 1+ 1 5000 9 9 9+ 0
2AAQ0) | 273 326 | 300 + 37 9-AA(80.0) 592 498 545 + 66
W2 0 183 178 | 181 + 4 WP 0 124 135 130 + 8
A(PKM 122 166 188 | 177 £ 16 |  wed(p 122 136 135 136 + 1
101) 488 180 171 | 176 + 6 | KMIOD 488 121 121 121 + 0
Copyright © 2023KCTRS 305
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19.5 181 178 180 = 2 19.5 128 129 129 £ 1
78.1 187 193 190 = 4 78.1 132 133 133 £ 1
3125 173 181 177 £ 6 312.5 124 139 132 £ 11
1250 179 181 180 £ 1 1250 124 127 126 £ 2
5000 184 185 185 £ 1 5000 135 135 135 £ 0
2-AA(20.0) | 2004 1986 | 1995 £ 13 AF-2(0.005) 921 947 930 £ 25

32 Ay

321 AlFEZe 93 57 g0l E2Y
AR AAA =4 Al R FA A9 BE dFe] BE Sl &4 T:Hz;hﬂr B 1l 3} o]
Agdzde o3 5 =ddel 22Y 9 S77F B2 HA LA aH 2

59+ S9-
200 200
[} - I T N T R @
550 e = ] e S50 e Tag
E . D//*—F——-__c —0 —0— TA100 g O —— === —e—TA100
~ S I
8 100 —+— TA1535 8100 —a— TAI535
g 2
5 —— TA1537 2 - TA1537
8 8
- N S I R N ket 7 R
= —— - —_— P
% 0 S ——— * % 0 ——t
&= 0 1,000 2,000 3,000 4,000 5,000 < 0 1,000 2,000 3,000 4,000 5,000
Dose (ug/plate) Dose (ug/plate)

[23 2] thARR Al S AF-A Al A Bt wtF2e] ks (A1)

[Fig. 2] Dose-Response Curve of Revertant Colony Numbers of Differential Bacterial Strains in the
Presence and Absence of Metabolic Activation System(Main Study 1)

322 AEEAY 93 A 2L AFAFE
EAlE A}, A FA EAA E BN BE 759 BE S AlgEA
ot HA = A E A g H 3.

S9+ S9-
200 200
) )
Ewso — A — v TAes £ 150 ——TA%
3 R I —f —o—TaAl00 o - -—— o
5 3 e S0 I P [ e - TAT00
8100 —#— TA1535 3 100 —a— TA1535
= _ =
_§ —a— TA1537 _g TATS37
= 50— —-x—- WP2UVIA © 50 e WP2UWA
E&: - (praion) E (oKMION)
é 0 A g 0!
0 1,000 2,000 3,000 4,000 5,000 o 0 1,000 2,000 3,000 4,000 5,000
Dose (ug/plate) Dose (ug/plate)

[ 3] thAE A EA AF-A Al A vt wt5te] Fbs= (3 E2)

[Fig. 3] Dose-Response Curve of Revertant Colony Numbers of Differential Bacterial Strains in the
Presence and Absence of Metabolic Activation System(Main Study 2)
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S gdsiA T3 A4 ERTEE AFEEHI YoM AFE
J U] Z7(SA2-NF,9-AA,AF-2,B[a]P ' 2-AA)S] B3] Ziwo] 221 48 ulasylh

Ok X
oo
=4 "E&zTe] 59 EdWo] F2Y 4% historical data W9 ol BIIEAL, A
dxae] 59 FdWol FRYUSE 54 dixdd vE 28] ol FrtedeS = T
AR o= w4 2o SAANSE, A dEae FIEE 59 SR
FANES U ZolHE 671014 AdEFE, AFEHE WY AEES B
Az A Bre E]o} ] HH EARE fEshA ¥E 2o dddn
[ 6] tAFEAA EA AlAA AlolA ZEolE 7 H57] EdWo] =Y F(2A191)
[Table 6] Number of Revertant Colonies per Plate in the Presence & Absence of Metabolic Activation
System(Main Study 1)
No.of revertant colonies/plate No.of revertant colonies/plate
Dose presence of metabolic activation Dose absence of metabolic activation
Strain (uglplate) Strain (uglplate)
Colony No. mean+S.D. Colony No. mean+S.D.
0 27 23 24 2542 0 22 22 19 21+£2
312.5 22 25 21 23+2 312.5 18 20 19 19+1
625 29 22 25 25+4 625 20 20 22 21+1
TA98 1250 26 26 24 25+1 TA98 1250 20 21 24 22+2
2500 25 23 22 23+2 2500 23 20 22 22+21
5000 25 28 26 26+2 5000 19 18 18 18£8
2-AA(0.5) 290297 281 289+8 2-NF(1.0) 286285300 290+8
0 121 120 130 124+ 6 0 126 121 137 128+ 8
3125 112 118 122 117£5 3125 123135129 129+ 6
625 131134135 133+2 625 127 137 121 128+ 8
TA100 1250 126 134 122 12746 TA100 1250 122125 137 12848
2500 127122 132 127+5 2500 125133 122 127+6
5000 136 127 122 128 +7 5000 122 121 130 124 £5
B[a]P(2.0) 877 936 808 874+ 64 SA(1.0) 711 688 680 693+ 16
0 13 14 13 13+1 0 11 12 10 11+1
3125 12 16 14 14+2 3125 13 15 11 13+£2
625 15 18 12 15+3 625 15 10 14 13+3
TA TA
1535 1250 17 15 16 161 1535 1250 10 13 9 11£2
2500 13 13 17 14+2 2500 12 16 14 14+2
5000 14 14 16 15+1 5000 14 13 12 13+1
2-AA(2.0) 586 511 622 573 +57 SA(1.0) 218 176 169 188 +27
0 9 10 9 9+1 0 9 11 8 9£2
TA TA
1537 312.5 7 7 11 8+2 1537 3125 8 10 11 10£2
625 9 9 10 9+1 625 10 13 13 12+£2
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1250 7 11 8 942 1250 12 10 8 10+2
2500 10 8 11 10+2 2500 1199 10+1
5000 18 12 10+2 5000 10 9 11 10+1
2-AAQ20) | 327317303 316+ 12 9-AA(80.0) 332364 411 369 + 40
0 171 167 164 1674 0 116 118 106 113+6
3125 175163 171 170+ 6 3125 113 116 119 116+3
625 164 165 164 164+ 1 625 112 114 111 112+2
WP2uvrA 1250 175 166 160 167+8 WP2uvrd 1250 110115 119 115+5
(PKM101) (pPKM101)
2500 162162 157 160 +3 2500 126 122 125 124+2
5000 164 168 160 164 +4 5000 129 115 122 122+7
2-AA(20.0) 15 8126111571 1588 +21 AF-2(0.005) | 161217761704 | 1697 +82

[3E 7] HARAAA SEA ASFA AlolA ZelolE & 5] AWl F2Y F(EA92)

[Table 7] Number of Revertant Colonies per Plate in the Presence and Absence of Metabolic Activation

System (Main Study 2)

No.of revertant colonies/plate

No.of revertant colonies/plate

Strain Dose presence of metabolic activation Strain Dose absence of metabolic activation
(1g/plate) (ug/plate)
Colony No. mean=+S.D. Colony No. mean+S.D.
0 29 25 24 26 £ 3 0 18 17 15 17 £ 2
3125 28 27 23 26 £ 3 3125 18 17 17 17 £ 1
625 25 26 26 26 £ 1 625 20 18 18 19 £ 1
TA98 1250 26 26 26 26 £ 0 TA98 1250 17 18 16 17 £ 1
2500 24 25 26 25 £ 1 2500 17 17 20 18 £ 2
5000 26 27 26 26 £ 1 5000 22 24 20 22 £ 2
2-AA(0.5) 313348 378 346 £ 33 2-NF(1.0) 344 344 309 332 £ 20
0 133132 129 131 £ 2 0 117120 119 119 £ 2
3125 134143 133 137 £ 6 3125 119 115 124 119 £ 5
625 136 141 136 138 = 3 625 117 129 115 120 = 8
TA TA
1250 139135 142 139 + 4 1250 127118 115 120 £ 6
100 100
2500 135134139 136 = 3 2500 115127 114 119 £ 7
5000 128 133 137 133 £ 5 5000 127118 123 123 £ 5
B[a]P(2.0) 808 832 760 800 = 37 SA(1.0) 576 649 622 616 = 37
0 14 16 12 14 £ 2 0 11 13 14 13 £ 2
3125 12 12 13 12 £ 1 3125 11 14 5 13 £2
625 13 12 12 12 £ 1 625 13 15 12 13 £2
TA TA
+ +
1535 1250 11 16 13 13 £3 1535 1250 16 11 15 14 £ 3
2500 13 12 15 13 £2 2500 17 15 15 16 £ 1
5000 13 13 16 14 2 5000 13 14 12 131
2-AA(2.0) 212176 181 190 £ 20 SA(1.0) 704 748 711 721 + 4
308 Copyright © 2023 KCTRS
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0 779 8 £ 1 0 7 6 8 7 £ 1
3125 8 6 10 8 + 2 3125 775 6+ 1
625 9 7 7 8§ £ 1 625 975 7+ 2
i 1250 § 8 11 9 + 2 o 1250 96 6 7+ 2
2500 779 8§ £ 1 2500 8 6 9 8 + 2
5000 9 7 10 9 + 2 5000 9 8 9 9 + 1
2-AAQR0) | 467481428 | 459 + 27 9-AA(80.0) | 256392311 | 320 % 68
0 138 135 142 138 + 4 0 120123127 | 124 + 3
3125 146 141 147 145 + 3 3125 139124122 | 128 £ 9
625 140 144 140 141 % 2 625 123125123 | 124 % 1
WP2uA( WP2uvrA
pKMI101) 1250 139 140 142 140 % 2 (PKI\)/“OI 1250 124109108 | 114 £ 9
2500 151 151 149 150 + 1 2500 131129123 | 128 + 4
5000 147 145 146 146 + 1 5000 120124120 | 121 % 2
2-AA(20.0) | 1796 18741800 | 1823 % 44 AF-2(0.005) | 1800 1804 1755 | 1786 + 27
4. A8

Atz AN G, A, Wz, eX8 47 sgom FAE ] jlen, o AWs
7 o2 vUE gAE FUtE 7IeGd ERUE EAFE P xR o]fH=
LAY FollA 7 ZIRAYD Adeltt. % A RAES Folv ugd
2ol Ak Al ATH5-7]. ol ATelM evAE AR WY Al mah oA
shlenlg], AE =49 bdAdS SRlete te @AY Hdo] aqHol FHEA
AYS AP 2T wHEel dFE olE&F HFEAREARS sl
A5G Ao AY 249 54 3 2ddds A5 & 7] WE otk Ames
AEHE SlEdWo] AS o] &3 Ao m AIFHY JHEARl B. N. Amesth= A9
olE& w AlFWog[10], JAEUS Faw s v oyt daEde] Fa fle
Tor wWIlet=s FHAe REE o]gsto] Rlo] oRE AAfdste AldWeld
A= 7S AE 22 Agste] iAol o] A7 5 AdA TIF Fk w5
JE F2USFE g2 vlastE Ao t11-13].

WE ol #FE o] 8% B HF|EdWol Ao dHAY A3, dAEAA =4
AL R Al BE g BE §FClAM Ald =" o7 AW R AS As=
BEE A o}, 5000ug/plate & FAIRS APt 2 Ay HuEH AL
A A B RA AY] BRE A5 BE fFAdA AT vladte]l AP =d
o3 EBFEA Weol ZEY S F/PF dEEHA sken Hd % ASAHN=E
HEEA Gk wEA AldEd 1Y AleEe B AldxdddA HrHeel d
57 EdWolE FekA] ¥ Hlor dddEy

FHAEAL EA Aol dal AFAE Sl Hrtske Aol7] wiell kAot ol
7141 ARE Aol Atk st H2 ofE A ARwom Wb S glon,
A5 Aol W3 RV 23 AR SolA Barso] A grkal i kdsiths Ae
ouleti= AL oyt wEkA =R qF4 olekE(Fhel o) e FASAAES A
A Hr BAED ¥oAF(Ames tes)yS AAT 21 AFSTH14]. dE AHEE=
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