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Bacterial Reverse Mutation Test of CP pharmacopunture

Ji Hye Hwang', Jaseung Ku?, Chul Jung®

'Department of Acupuncture & Moxibustion Medicine, College of Korean Medicine, Gachon University
2Bogwang korean medical clinic, *Namsangcheon Korean Medicine Clinic

Objectives: This study aimed to evaluate the toxicity of CP pharmacopunture using bacterial reverse mutation test.
Methods: To determine the mutagenic potential of CP pharmacopunture, histidine requiring Salmonella typhimurium
(TA98, TA100, TA1535, and TA1537) and tryptophan requiring Escherichia coli (WP2uvrA, pKM101) strains were
used. The negative (normal saline solution) and positive (Sodium azide, 2-Nitrofluorene, 2-Aminoanthracene,
9-Aminoacridine, and 4-Nitroquinoline N-oxide) control groups were used. To determine the dose levels of the main
study, a dose range-finding study was conducted.
Results: As a results of the dose range-finding study, the growth inhibition by CP pharmacopunture was not evident
at any dose levels in the absence and presence of metabolic activation. As a results of the main study, the mean
number of revertant colonies was less than twice when compared to the negative control values at all dose levels
of the CP pharmacopuncture in the presence and absence of metabolic activation, showing no dose-related increase.
In the positive control group, the number of revertant colonies was markedly increased by more than twice when
compared to the negative control group.
Conclusion: According to the results of this study, CP pharmacopunture did not show any signs of mutagenic

potential.
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= *}63:(01 mg/ml), £5H0.075 mg/ml), $-340.05
(10 mg/ml), (10 mg/ml), WF&
(10 mg/ml), AFEZH(10 mg/ml), 35 mg/ml), I
2(0.005 mg/ml)9] HE&Z T3t M =y x|
2, KGMP9|| Fl= A Zh YA YA
(&2, =)ollA Algor Aol ARgsHgitt A%

W2 o2 2ok A, ARF 3 992 50%

mg/ml), %

No.2 filter paper, Sum, 0.45pm, 0.2/1111 Cellulose
acetate filter2 $£AFZ 072 ojilet & oty 2R3
o] HRAIA(99.9%) 0.9%(wiv)E H7FIL ok
oo] phE Ao

) S22 SHNLE
(Lot No. 17166, JW Pharmaceutical Co., Ltd.,
g3t

R EREEN

Korea)S

3) FdHiz 22 FYHREZZE Sigma-Aldrich,
Co., (USA)ZHE Sodium azide (SA, Lot No.
MKBX7529V), 2-Nitrofluorene (2-NF, Lot No.
S43858V), 2-Aminoanthracene (2-AA, Lot No.
STBD3302V), 9-Aminoacridine (9-AA, Lot No.
BCBR5712V), 4-Nitroquinoline N-oxide (4-NQO,
Lot No. WXBC1554V)E 150 AREsI4L;

1) A 7% 2 K]

2 AYoJAE  Molecular Toxicology, Inc.

(MOLTOXTM, Inc., U.S.A.)oIA +U%t Salmonella
typhimurium TA98, Salmonella typhimurium TA100,



Salmonella typhimurium TA1535, Salmonella
typhimurium TA1537, Escherichia coli WP2uvrA
(PKMI01)E ARS3H3IT o] 5 7ho]=2ilof
A FHEL e FFEHN, Hold/dEdd et 7
FA30] &1, Hol/AIA 7Y GHtA o ARG
1 Q7] dizo] AEEHAS. deE AfdETFES
Z}Zk] nutrient broth BiA|O] st 8AIZF FF
g8k (37°C, 130 rpm, BS-31, JEIO TECH.
CO. LTD. §2) ¥, A25E 229] 97744,
AFEAHC] ErYs, FdEEE0 He A
4 Y E4Z Ikt ol #F FEAH
DMSOE 1:0.099] Bl &= &35t 52 Eg 7
Hol B335l 2A2Y¥ET (-80 ~ -60°C)of 2
sjeick

Ago] AA, £ wBE 7 35S AL s
5] nutrient broth i[O HFolal, FFEiF
(37°C, 130 rpm)st= MuF SGAE AR =, 2+ +
ZF9] &% & UV/VIS spectrophotometer (ST}t
2 660 nm, V-550, Jasco, Japan)E o|-&slo] =4
Sk, #47F 1x109 cellsmL ©]A91 AL gl

5, Aol A8

2) HiX|

(1) Nutrient broth HjZ]

Nutrient broth (BD, U.S.A.)E A3t S0, Az
9] 2445 Y1 stirer2 WHISH] &A1 AT 2
52 J2E17) 0.8%7F HEE RAF 30, 1
4571 Bttt

(2) F4 glucose THATHTH[A]

Bacto agar(BD, USA)E 15 gof] &4 800 mL
g Wlthel 2A% 5 1YF7) DSt
%o, Vogel-Bonner salts 108} 5=%(MgS04-7H20
0.2 g, 74+ 1.829 g, K2HPO4 10 g, NaNH4HPO4-
4H20 3.58 g, &4 100 mL) 100 mLe} 20%
glucose (Junsei Chemical Co., Ltd., Japan) 100

AleE ol 8et CP 9] EAEiHol A1l (333)

mLE H7Iste] & gl 1 L7t HA 2AlskL &
dlojEo] ZF5to] HA2oA ZHT

(3) Top agar

GSESH 9 bacto agar (BD, USAYS A3t
£5E 9ol 27 05 9 0.6%7t HEE A
, I4S7] Eafolgltt. Eat Fo, ARded
F& top agar= 0.5 mM L-Histidine/D-Biotin <3}
9 (Sigma-Aldrich, USA)S, tA+& top agare
0.5 mM L-Tryptophan (Sigma-Aldrich, USA)&
10:19] vlg& Zfsto] A zskgih

BN

E

o o
o

3) tHAMZFEAISl ZH

(Japan)ZF-E 7RI &, 24L& YE51(-80~-60C)
of Eystgon, Fa7ITt ol ARSsHi. S92
phenobarbital(30 mg/kg 13] 1¢4, 60 mgkg 33]
2~447 E7FFA) 2 5,6-benzoflavone(80 mg/kg
13 394 EAFAhR {7 FA
Sprague-Dawley rat®] 7+& ARSI

S9 mix= 1 mL9 ZALS MgC2-6H20(8
mol), KCI(33 wumol), Glucose-6-phosphate(5 u
mol), NADPH(4 umol), NADH(4xmol), Sodium
phosphate buffer(100 gmol, pH7.4), ZA5 0.275
mL, %S9 0.1 mLE Fgst3oH, BRTE ARG
Ao ZAleldtt. 52 E#H S9 (Lot No.:
18041301 (SARA), 18051102 (AT
Cofactor A (Lot No.: A18041001 (&FEAAE),
AIR050802 (BATE)E ShEsle] 199 Hg2 &
gstel Azshairk

594 AES WA 23k BIHIFAY (Lot
No. 17166)9] BelsIgi] wizo] AejagFatole
B4z Adstgt. A3 2AE AR
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sulfoxide (DMSO, Lot No.: K49393831, Merck,
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(pH 7.4) 500 pL thAlo] S9 mix 500 LS ¥Qich
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=4 993 Aol @ TAL00, 3 TA1535, @ TA1537 X TA97, F=
oekZEol EXAF/E VoA Het 3742 E TA97a, 6 TA102 E: E. coli(WP2uvrA pKM101)
FRASHNEY F BEASAHOIAIES D TA,  Z FHA 57 o9 oAl AAlsof o, &%

Table 1. The Number of Revertant Colonies per Plate in the Absence of Metabolic Activation (1% and 2™ Main Studies)

Dose 1* Main study 2" Main study
Strain Test substance
(%) Individual revertant Individual revertant
colony counts Mean  S.D. colony counts Mean  S.D.
Normal saline injection 0 20 , 20 , 21 20 1 21, 24 , 24 23 2
6.25 20 , 17 , 18] 18 22, 23, 23| 23 1
12,5 19 , 17 , 22| 19 302t , 25, 22| 23 2
TA98 CP 25.0 17 , 18 , 18 18 1 23, 19 , 22 21 2
50.0 20 , 19 , 17| 19 2019, 2, 24| 2 3
100 18 , 16 , 18| 17 121, 21, 21| 21 0
2-Nitrofluorene (2-NF) 5.0 731, 737 , 732 733 3 (720 , 726 , 716 721 5
Normal saline injection 0 102 , 101 , 96 100 3 101 , 97 , 98 99 2
6.25 93 , 99 , 9% | 96 3 jf100 , 103 , 109]| 104 5
12.5 91 , 100 , 99| 97 5 jf108 , 98 , 100] 102 5
TA100 CP 25.0 92 , 98 , 90| 93 4 100 , 109 , 112} 107 6
50.0 102 , 9% , 92 97 5 101 , 118 , 115) 111 9
100 9 , 9 , 9 96 2 {100 , 102 , 100| 101 1
Sodium azide (SA) 1.5 723, 738 , 745 735 11 708 , 720 , 723) 717 8
Normal saline injection 0 16 , 15 , 15 15 1 13 , 16 , 16 15 2
6.25 16 , 14 , 17 16 2 18 , 14 , 16 16 2
12.5 16 , 14 , 15 15 1 16 , 19 , 16 17 2
TA1535 CP 25.0 16 , 14 , 13 14 2 13 , 14 , 17 15 2
50.0 5 , 17 , 14 15 2 16 , 14 , 12 14 2
100 6 , 16 , 14| 15 117, 14, 15| 15 2
Sodiumazide (SA) 1.5 579 , 600 , 572 584 15 | 585 , 585 , 603| 591 10
Normal saline injection 0 10 , 10 , 9 10 1 w , 10 , 9 10 1
6.25 0 , 10 , 13 11 2 1 , 10 , 10 10 1
12.5 13, 13 , 10 12 2 w0 , 12 , 13 12 2
TA1537 CpP 25.0 14 , 12 , 11 12 2 14 , 11 , 11 12 2
50.0 9 , 12 , 9 10 2 0 , 8 , 10 9 1
100 12, 11 , 12 12 1 9 , 9 , 1 10 1
9-Aminoacridine (9-AA) 80.0 610 , 583 , 591| 595 14 [ 579 , 587 , 588] 585 5
Normal saline injection 0 9% , 99 , 101 98 4 (106 , 9% , 99 100 5
6.25 9% , 9% , 9 95 1 114 , 106 , 104] 108 5
12.5 9% , 9% , &9 93 4 103 , 98 , 105] 102 4
Whawvrd = 250 [104 , 100 , 103 102 2 101 . 115, 99| 105 9
(pKM101) ’ ; ’ ’
50.0 8% , 8 , 95 91 4 (109 , 9% , 114] 106 9
100 89 , %4 , 2 92 3 109 , 119 , 108] 112 6
4-Nitroquinoline N-oxide (4-NQO) 0.1 417 , 410 , 414| 414 4 [543 , 552 , 540| 545 6

S.D.: Standard Deviation
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oA AL sHA oo uf g=fujrt 3ufj olAf A dlE(Salmonella typhimurium) TA98, TA100,
o] EF0|EE ARESfof gttt o] AFoflA= CP °F  TAIS35, TAI537% EYEW Q490 i+t
M9 kA Hrlsly] Y4, d]AEY Q7491 (Escherichia coliy WP2uvrA pKMI101& AR&-3}o]

Table 2. The Number of Revertant Colonies per Plate in the Presence of Metabolic Activation (1% and 2™ Main Studies)

Dose 1* Main study 2" Main study
Strain Test substance
(%) Individual revertant Individual revertant
colony counts Mean  S.D. colony counts Mean  S.D.
Normal saline injection 0 36 , 37 , 37 37 1 35 , 36 , 36 36 1
6.25 3, 36 , 32 34 2 3%, 3, 37 36 1
12.5 36 , 34 , 35 35 1 28 , 29 , 32 30 2
TA9 CP 25.0 33, 33 , 31 32 1 32, 30 , 28 30 2
50.0 34 , 37 , 35 35 2 33 , 30 , 33 32 2
100 37, 34 , 36 36 2 33 , 30 , 33 32 2
2-Aminoanthracene (2-AA) 1.0 381 , 370 , 387| 379 9 138 , 394 , 398 393 6
Normal saline injection 0 106 , 110 , 100| 105 5 1o , 115 , 107] 111 4
6.25 13, 111 , 110] 111 2 126 , 124 , 116| 122 5
12.5 109 , 101 , 107 106 4 1124 , 135 , 129 129 6
TA100 CP 25.0 111, 110 , 118 113 4 123 , 128 , 119 123 5
50.0 102 , 105 , 101| 103 2 (129 , 125 , 123| 126 3
100 9 , 94 , 100 98 3 127 , 127 , 122| 125 3
2-Aminoanthracene (2-AA) 2.0 919 , 945 , 960| 941 21 942 , 951 , 963| 952 11
Normal saline injection 0 13, 11 , 13 12 1 4 , 14 , 12 13 1
6.25 13, 13 , 13 13 0 13, 15 , 14 14 1
12.5 m ., 12 , 12 12 1 13, 14 , 12 13 1
TA1535 CP 25.0 5 , 13 , 12 13 2 3, 17 , 14 15 2
50.0 16 , 13 , 16 15 2 14 , 13 , 12 13 1
100 16 , 11 , 12 13 3 12 , 14 , 15 14 2
2-Aminoanthracene (2-AA) 3.0 175 , 185 , 184| 181 6 || 174 , 183 , 176 178 5
Normal saline injection 0 18 , 20 , 19 19 1 2 , 2 , 21 22 1
6.25 21, 18 , 22 20 2 25, 23, 22 23 2
12.5 17 , 20 , 16 18 2 24, 22 , 20 22 2
TA1537 CP 25.0 16 , 16 , 18 17 1 20 , 21 , 25 22 3
50.0 20 , 18 , 18 19 1 20 , 17 , 19 19 2
100 19 , 20 , 22 20 2 2 , 19 , 18 20 2
2-Aminoanthracene (2-AA) 3.0 229 , 231 , 231| 230 1 (1249 , 241 , 242| 244 4
Normal saline injection 0 131, 123 , 128| 127 4 (140 , 132 , 138| 137 4
6.25 122, 140 , 135] 132 9 136 , 138 , 142| 139 3
12.5 131 , 136 , 144| 137 7 139 , 133 , 142] 138 5
WP2uvrd 250 133, 135 , 134 134 1 142 , 140 , 138| 140 2
(pPKM101) : > J >
50.0 131, 133 , 133 132 1 131, 139 , 134 135 4
100 132, 134 , 129| 132 3 145 , 150 , 147 147 3
2-Aminoanthracene (2-AA) 2.0 360 , 361 , 359| 360 1 (447 , 449 , 454| 450 4

S.D.: Standard Deviation
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A7) 2N FASEEFE § sl BEAE 2 oto], B A4 HIEHS AFEEE IH=Y
AHO|A| TS AA|5HSIT} 100%2 3}, ols} ZH] 22 50.0, 25.0, 12.5 &
3 2NE EY 625% 59 47HX &9 CPoY AEdg 445t

Table 3. Historical Control Data

Historical negative control values of revertant colonies

. . Range
Strain S9 mix N Mean =+ S.D.
Lower Upper
- 101 862 =+ 105 59.0 113.5
TA100
+ 101 96.8 + 11.6 69.2 124.5
- 100 109 + 138 5.6 16.2
TA1535
+ 100 102 + 1.6 5.8 14.6
- 100 1235 + 16.0 81.5 165.5
WP2uvr4 (pKM101)
+ 100 1563 + 173 113.6 199.0
- 101 185 += 29 103 26.6
TA98
+ 101 274 + 3.6 16.9 379
- 100 78 + 1.1 4.7 10.9
TA1537
+ 100 147 + 24 72 22.1
Historical positive control values of revertant colonies
Positi D Range
Strain S9 mix ostve o8¢ N Mean =+ S.D. £
control  (ug/plate) Lower Upper
- SA 1.5 101 621.1 =+ 495 487.2 755.0
TA100
+ 2-AA 2.0 93 7447 + 1552 462.0 1,027.5
- SA 1.5 101 496.1 + 39.1 387.2 605.1
TA1535
+ 2-AA 3.0 100 137.6 + 21.0 88.7 186.6
- 4-NQO 0.1 86 6792 + 1249 3272 1,031.2
WP2uvr4 (pKM101)
+ 2-AA 2.0 100 4994 + 527 348.1 650.6
- 2-NF 5.0 101 554.6 + 78.6 359.1 750.1
TA98
+ 2-AA 1.0 93 3923 + 523 2753 509.4
- 9-AA 80.0 101 408.1 + 127.6 201.0 615.1
TA1537
+ 2-AA 3.0 92 186.7 + 28.1 121.4 252.0

Negative control: Water for injection, Dimethyl sulfoxide, Acetone, Tetrahydrofuran, Normal saline injection, etc .
SA: Sodiumazide

2-AA:2-Aminoanthracene

4-NQO: 4-Nitroquinoline N-oxide

2-NF: 2-Nitrofluorene

9-AA: 9-Aminoacridine

N: The total number of bacterial reverse mutation test

S.D.: Standard Deviation

The above historical control values were obtained fromthe data pooled from Dec. 10, 2015 to May 18, 2017 (4-NQO).
The above historical control values were obtained from the data pooled from Nov. 19, 2015 to May 18, 2017.

The range was calculated by the control limit of X derived from X-R-Rs value.
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