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Abstract: Ames test is a mutagenicity test in vitro, which is widely used in the detection of genotoxicity of drugs, food, chemicals

and pesticides to evaluate the possibility of mutagenicity of test substance. The guiding principles and national standards of Ames

test on drugs, food, chemicals and pesticidesand are different. In this paper, the main similarities and differences were compared and

analyzed in order to master the key points of Ames test implementation, so we can implement the testing work standardly and

improve the test quality constantly.

Key words: Ames test; drugs; food; chemicals; pesticides

Y1 B [F] B R AR I SRR Ames IR 56, A& — TG
I 356 PR AR ) Ak o B0 9 788 M AR 5, AV 52 R 3
RAFMIATREYE . Ames 10560 & B HT L J7 72540 X0 1] 2R
SEREME T RETIZ T A R R
25 1) B AR AT (P AL T R EOR IR B
JE ) (2018 4E) \GB 15193.4—2014 (& i 2 4 [
FARE 41 B 9] 2 9356 )™ L GB/T 21786—2008
(A0 i 4l [R5 AR R0 7)Y \GBZ/T 240.8—
2011 {4k 2 i B 38 5 PP AN B2 7 A5G T 32 5 8
gy A E Y IT IR 5 R 5 ) L GB/T
15670.14—2017 (A% 2 & id 75 2 22 156 U7 % 26 14
T4y G [ SR AR AR IR ) (LR M AR B A 2
il A 24 Ames iR IGFRUE) L #A X Ames 3556 1A

Yeis HER: 2020-06-02
HEEWEB: ILAREHAILRSF S0 H (2015CXPT00001)

G AE R 7 R AN R ] A SCHR 38 AT 4R 5
)0 [ SR bR 1 S % Ames X036 77 V5 16 3 B S [
AT B A B DAAE I 72N 53 2425 5 98 Ames {50 52
it E R, 1) 72 TR SE B AR R AT A v R A A
BVEMLFE T 55, B0 RV b S e A I A, B2
I .
1 RIEE

CH e 1% B A AU R R i IR A0 i AL
5 i Ames B30 bR AEHETE I R PR AL G 3 8 SR (D
5 FE YD T IR W TA9S; () R E W TR E
TA100; (3) B A% 7€) T IR T TA1535; (4) B A% 5€ ¥
I'TEGHE TA1537 8, TA97 5% TA97a; (5) AL FEVL [ TIK
B TA102 50K 7352 75 #F 56 WP2 uvrA 50K i 12 %5 #F

FE—EE: = MA983—), 2, B BARLIN, BF 5 T7 M N 254 2 A VEPEAT . E-mail : gaomei729@163.com
RIEEE: 98 K(1980—), 93, B AR Z40 , BF 5807 [ml M 24 22 & PEVRAR



$F44% FE3H 202138 %!‘ﬁiﬂ';ﬁti Drug Evaluation Research

Vol. 44 No.3 March 2021 + 673 -

B WP2 uvrA (pKM101) . 1% 25 Ames 18 5 b 14 4 7
A FH B0 2E V0 T FC 1 TA97 . TA98 . TA100. TA102 /£
4 R bw AR I R AR, 6 B AT 3 0 TA1535,
TA1537.TA97a. K Jli #F B WP2 uvrA 50 K i #F
WP2 uvrA (pKM 10D AT — B Pk , 0] 2R F R 1) &
PR A
2 FHEE
21 X£FEmMH

(Zypist AL PR U BORF8 5 S5 ) (2018 4F)
FIL 8 TR R AR PR 2 0 T A A R, 6 S E I H R VR A
A o B a2 R 2541 5 1] 58 AR 6 U v
U B 5 KT B R AT 2H IR R 2 Chis D 1 %5 58 T
% I 5 B B B (rfa) (1) %5 52 uveB A& & BB B 1) %
ERETFHEFEEZONEC JUH RPN
SE R R B R (bio ) I 4 58 K 101 28 2R )
JE 5 I HLN S TE SR B A A VA . Ut
Ab 5 B A O R E R B AR AT BH T B R AR )
TR 1) 45 5 AR 24 I R B E
22 EEHR

CZj e 4% T PERF 70 H R 48 5 SR ) (2018 4F)
R B IAIK . B 5 Ames TR B8R 1HE AR E
B3N H AT — IR RS, B B R 514 0 A 5
1T B AR %08 AR B R R B AR S s il & — B W
A VR AR AT BOK VR T 458 TR PR N 5 B Pk Ok R R I
F PR AL AR o A 27 i 052 B 3R 75 1 5K 1 £
B, EREAT LI HITEKEE. K2
Ames TR 560 A5 #E L E , T 5115 04T B bR 45 -
FES B HE 77 B S+ 2 2% — 2558 1072 VR DR A7 BRLIK
U5 T 45 B8 AR IS 5 290 0L B K [ A8 $0AS 7 1 3
B 5 2 06 b 75 A8 77 R Ok IO I 5 0 IR ON AT
FHT

EEAR AT B b 2 AR 2 56 B R T S LR A
KA TR, AH B 1 #8 2 9 R X 56 B 5 iR R PR R A
23 ¥EHE

A R 2 B R E I H R T R
B IE] , 76 LR 24N T 7775 2 51
231 hisHI%E & N A2 Ames 56
P 6] TR PR his™ 1) %5 8 7 1k B A B AR R AR D 1402
T 90 ) Kl 26 1 Bl B R R AR B L= R 1)
BR3P I L, B ARAE S R R B 7 3 PR R W L
A, AT — SR B IR, T 7E G 2H SRR By 3R P I
WA R A KB A D B B B R AR B R A
T ANFER R, &5 RZAE R 37 °CHE 7748 h,

b2 5 ) 37 °CH5 5% 24 he
232 rfalfJEE B RN rfa (%% 72,
TG E FR RIAH IR R IR 5 . BB R 0.1 mL
ST, JRGEE 4 7 557 A 2 Bt I % 97 9 (50 °C A2 A7) id
EEINTIL, RS, gt . R 1K
N L8 ] 5 77 P I A e, 7E S840 BN 0.1%
g5 SRR 10 pl, 37 °CHE 9% 24 ho

A5 it o) TR bR o (1 %5 08 7 VA2 L BL0.1 mL 1Y
PN E] 2 mL 45 cC Ok I TZ S e B 5 5
R 758 7% W7 1) K )2 B T8 85 77 56 b, 1 Bl I vk [
J  AEFIIL A g 78— B AR 9 6 mm [ [ 8 45, 2R
JE ¥ 1 mg/mL 45 5 S5 W 10 pL i 7E 38 4R |, 37 °C
K77 24 he

= BAREEE T IEAN R AH 2 R E AR AEAE ]
IS A2 WS A5 I BT R E DB A0 ] [ e A LR B 1 A2 B
() ) B, A U0 B % A R L AT rfa SR
3 EHERS

250 A i Ames IR0 A5 HE L, SO 7E SO TR &
T R R B — N 5%~30% ; £ Ames R 56 A i
L, S9 A TE 4%~30% H i iE s H & 5 K 245 Ames
TR ISRV U B E SO WK FE N 10%
4 EFEMXT

24 W 3 A% 55 11 0F 0 4 R 48 3 SR U0 ) AR 6 B
Ames IR 50 & PRI ARG 7% B S
R %) Ames 50 b e h X E R A B IR R VB RIA
DR IR VR R IR R IR A SO R &
T TR PR 4 e BT T R S L R 5 VRS AT T VR A
o FHorr, B AR 2 rh % ok R I A 2 %
o3 B s TR FE B B R AR AR [R], AN [R] 1 2 8 T 4l
Pt - XL CAEL A RE D Vi VB0 T 2 0 -6- B8 TR A 38 T MR 225K
LR BLEC , 4R 245 7 I AT =20 °C LA R AR AT
5 FIEwit

250 £ A AR 2 Ames 58 B 7 HOX
Ho¢ e SRR P AT B )k R B — B e &
AR S AN ET T A R B IR B S o W R
WS mg/MLEL S WL/, 43 SAE DA AN 0 S9 ()
A AT IR, B E 3P X T s A
BN R H A R R, (AR BT A RR
i 5 ) H AR A B s Bl B e 4% A L A R Y R
VU 52 7. 751 55 ] R 27 SR B /10 A5 2HL 36 < 4k 2 i
782 18] g — A 25 B Can v/ 10D, ] SR B /N )
TR - 4% 245 v JU R 5 77 AT 4% 0.5~5 000.0 pg/IML
BAE , AR 4R T 00 4 SR 42 55 LU 2H R W - (259
AL BRI TR R TR T R WD R, A 24 R AR



- 674 - $F44% FE3H 202138 ‘ﬁﬁ-#ﬁﬁtﬁ: Drug Evaluation Research

Vol. 44 No.3 March 2021

I, P AR S FARE B0 AT & BBOTE s B AR
K25 Ames I ARE T, PR 255 T 75 2R AR R )
AR, 58 B AT S T 5 mg/MLEL S pl/IL, £ 4
BARFEAMKT 0.2 pg/lL, 48 25 AR 71 & 7] % &N
0.1 pg/I,
6 R

CZymis it B PE I S H R F7 5 5 ) (2018 4F)
RAE T B BN . A R R
SRE R R S — R ) W BN AN 5 2R R AR IR
I, S5 T 36 R R R SO W BRI, R AR ME . Ok
ZANRIK R T AN T 7K 1 32 P ] ik 45 HL A v
1% DMSO. {HX} DMSO [ F & , £ & Ji e 457 L
B AR 0B R B 0.1 mL, A% 24 B E A3
0.4 mL, 1b2% i R HE
7 FERARE

2900 A A 2 Ames RIS BRAEH, #S
FI S Vs T T HERN B o) R A 2R L . B IS
FHSE 5 oA b B HRZH (23 o BRZED B b ik e, 1k
b AR, T B SR BEORHIE S P i 45 1) R
BRSO AE A, 25 U R AR L 01 37
8 WMIFHE

(2P aet A% 75 AT 70 BOR 48 T T8 ) ) R e 5
AR AR AR 45 N3 BTIUES 77325, 2 iR b B e
48~72 h W E 25 B 5 5 i Ames W36 Ax v A, 36 )y
EA RIS NIE T 72 PR BN E (RE 3£ 48~72 h
M2 4E B | ARk (5597 48 h A Z2 45 5 s 1L 24
KPR B NV BT & 2, 55 7% 48 ~72 h; R 253
55 5 1EA PRI N TS 7R AR B N R0,
YR % 48 h &2 48 3L .
9 ESRE

2007 R (1) 25 0 38 A% 5 1 B S0 BOR 38 B U) )
e IR 75 A 1K, 2018 i 48 5 50 AR 41 % .
GB 15193.4—2014 (£ il % 2 E X bR 41 0] 52 R
AZ R 56 ) . GB/T 15670.14—2017 (A% 245 % i 75 ¥ 2
WS 79 56 14 505 - A Bl 2 R AP ) L GB/T
21786—2008 € 14 5= ity 4 18 Bl 52 R A8 i 56 5 v ) ML
SE » B P BH M 25 SR AN T5 B AT IR0, W BE 1) 45
B A 7 VR AT BRI, [ R 5 R T B E .
Cfr it 22 2 B bR 40 B 1Bl B R AR I ), B 45
I UE B A S 1 AR A (R A L R L AR
JiiE B 1435 - A B 1] B R AR S ) (A i ZH
5] 52 92 AR 56 77 VR ) R, T B 1 6 SR T8 R HEAT B AE
N 38 B 3 GBZ/T 240.8—2011 (A 27 25 38 24 3T
AR RS 7 v B 8 A R I T T IR I &

FRARIEN M2 , IR D EE 1K
10 ZR¥E

(Hj s i BT U BORIE T 5 0 (2018 4F)
(A2 20 ] 52 RAR RIS J7vE ), 2l FE i 4 5
AL B HRA I 5, 2D TE LA B bR b 72 B AR
BRI G BLR , 52 3 BT 5 O 1 ] 52 AR i 7 L
o B A B A O P TR i AT CEIO 7R — AN B AN IR E
P E VR BE n, nT R e A B . 4
T I N A R AR 45 R A R O Fiit
J5VEA BT 45 BV o OB il %2 A B AR UE 41
A1 52 S ARG IE ) T, K48 N 45 SR VTEAN 2, UK B
Pk TA1535.TA1537. TA98 Fl K Jiz #T B 1 [0 4% 1 v%
B %5 Bl T A Kb HE G R AL 2 A%, At K Ak
1) [ A B 7 A0 55 T BOR TR AR B B 1 2 %5 9F B
A UL PRI Gz — (0] 0 Sy B P 4 SR« A 5 -
R Z s Fe— A s A T B PP A (k2
Bl H R Tk 5 140 T ] SR AR R
56 ) A, IR T R TA1535.TA1537 J2 K B b i 1) 3%
A7) 4 1R AR B Ve 05 T BOK T B PR A 1) S 3
BB 1) 3 s, oAt K B A 11 52 X4 4 B AR B v
5T KT 2 35 B 6 R 0L (] A 1 Y R I T -
SN SR FR ] A R P 5 o R — IR R VR
B3 hnE T ERE IR E Gt E g R, e
SE N PHME  (4h 2 B 2 25 VPAN R 7 ARG v 56 8
o BRAGTEVD TG EE B &2 AR 3056 ) o, 52 3 0RE
5 R I 5] A TR I HGE I B R IR R B VR A 2 fE DA L
H RN TR s ZIFE 4 4/ 8 e R )
J5, REA 1A B, TR 72N S9 BiA In S9 2%
PER N BH R, 2] 1 5 A BE A
1 FERTIE

2018 FE AUAT )€ 24 W s AL B ML L B R 4 2 IR
W)Y , 2 34T 24 4 38 A 5 PR E 9 11 5 AR N a6 2 A
172 ARG PR 9 5 & 55 3 A8 ) (GLP) , 751038
Vvt b, NLAE S SZ A R0 i S Atk b, 8 HL Ak )
R EAR A BT SR AR R — AR S S, R X
Ames iR 56 77 V5407 AT VEAN R E , 58 B AT AR
2RO G BIER A E R T vE LS
HHREE T R (R e A B R bR AE 4 0] ] R AR
IR (b 25 T B 3 2 VP AN AR 7 ARG T 2 28 8 T
gy RV TTIRE B2 R R (R 2Bl
B AE G 78 B 14 50840 < 4H B [R]85 48 55 ) U o)
WG 7 VLA VEA 0 U R e, R T EEA R A
[, H 5 2 40 2 A ARk 50 o i S ko 52 il 1) & W
.



$F44% FE3H 202138 %!‘ﬁiﬂ';ﬁti Drug Evaluation Research

Vol. 44 No.3 March 2021 + 675 -

Zx b, Ames i 50 5200 K SRR 22, EAE IR 17 1
IR A, °f LR JUANJ7 Th AT T 45 -

CO RS B AR < 256 A [F) 52 X ik AT PR IR, T4
PR &t & A A [H o, W1 TA97a. TA98. TA100.
TA102. TA1535 41 &', TA97. TA98. TA100.
TA102. TA1535 41 &', TA98. TA100. TA1535,
TA1537.WP2 uvrA A", TA98. TA100. TA102,
TA1535. TA1537 44 A", TA97a. TA98. TA100.
TA1535.WP2 uvrA 4 &%, KBk 5 48 573 L AEY)
SRR by O AR Ik B TR R bR A 35 R
PR BRI R A EEOR, [F B I M 7 H S =
(1 1] A% T 7% 250 S0 SUAA , DAELE 2 iR i v B 4
A GEvh 2 U, v] g5 A BV R seYa 25
I3

(2)S9RHE L R %5 - S9 #5577 Aroclor
1254, [Al Aroclor 1254 j™ 5 y5 Je 34 355, I £ 45 7=, H
AT R F A D8 BL 2 R B-25 3 W OG5 5 5 K B S9
WOk AR B , 75 A0 2R 5 Aroclor 1254 B8 I B #
ST ) & RN FL R S B R M AT AR
H il 7B E B, K250 % — B SE RS AL
S9, R P 3K S9 A FUA R i, A I F B ANE
PEHZEE EUC R KA VT, 1852 75 XS SO #EAT
TR E 5

()R 1 : Ames 13058 H BT 75 B2 A0 221507
20 R A, A [F] 35 77 4= T EEAS R GR 1) 4 & e
Bl JZ 8 TR R R o Mk F A Be il A X5 &
FOP AU B 2 B 77 56 1 Al B SO 4 FhasR]
e il 7 V2 IR, L e il S 38 75 e s K TR B
BR B, DRk, 50 AR 75 2O AT S DR UE BT I )
TR R AR A M A% R B AT A7 BN AT A .
b, AN TR AR = T SR ) it Jo A % AN A [ 2 S5
A BCH R, S TR A B T

(OB TR B o 22 R 2] Ames IS bR
T HR s R 5 6 I B PR T B SO D T 1 X107 ~2 X
10’ ~/mL, OECE #5 3 J& W 9 B 7 40 B 40 20
10°AN/mL"™, PR, B A 52 560 5 3 I 4 57 B Ak 52 5
URAF 35 7755 M AR HEER VR AR (SOP) K AR k4 =
1, DA NS 75 2 B IR ) 1) LB G Il R S AR &R
XA B AR KR o (R E, 7E G B B IR L S T R
TN ERAE B AE IS B, — BiS 3 iAH
Hi¥LiEZ 55900, B, AR EHTE.

(5)ZL5 : 14> Ames 58, 76 1 A1 AS fin S9 A 1
EWRGE KT BRI 2D 7 ANHA, A
TAT 3L, FEFE A TFE 210 B TZ K 77 LA 210 PNE

JE R IR A I, L 0E FFOINAE 525 I, 3G A TR WE XS
FEL T G HE S5 2 DU R 7 75 B 22 T R 2 A
DAt o GLagEr, 75 78 T0 2= 55 77 5 b 23 00 hn N1 B R
0.1 mL. 3247 0.1 mL, 75 & AL N SO R & ¥ 0.5
mL, V5] Ja BN K Z B 7R 5 I, By LR K2
WA MBI RE R, Rl B R E %
o AN BUIRINER 2 0, 8 e DR DD R O R T B A
T .

A0 35 FF RGP R 0 25 e e il B L 38
RERZM Ames B0 I & . 75 9056 = M 7E IR 560 ) 72
W R R g A0, R R R Ames 10560 S i
T b & T A, A0 R AT S A RE S
Ames 56 1) % D) 22 SO 5 i B, O ULV 52
VB AR A AT FEHHE

FIBAE PAAEHY B UR LA EA R

SEHE

[1] FEXREHRAHEEEHOR. 4WEHE R AR
5N [S]. 2018.
China Food and Drug Administration. Technical
Guidelines for Drug Genotoxicity Research [S]. 2018

2] FHEANREAMEEZFDANGRIEEFRELS. B%
4 [ S b e A ol 2 R AR LS GB 15193.4—2014
[S]. Abst: o ARt pAE, 2015.
China National Health and Family Planning Commission.
National food safety standard: Bacterial reverse mutation
test: GB 15193.4—2014 [S]. Beijing: China Standards
Press, 2015.

3] A ANRILM R0 MBI A P )
FAR AL R S A5 B B R R AR
J7 ¥ GB/T 21786—2008 [S]. 4t 5T o [ A5 i ) i
#t:, 2008.
State General Administration of the People's Republic of
China for Quality Supervision and Inspection and
Quarantine, Standardization Administration of the
People's Republic of China. Chemicals: Method of
Bacterial Reverse Mutation Test: GB/T 21786—2008
[S]. Beijing: China Standards Press, 2008.

[4] A N BN AR . Aoy il B 2T A PRANR B A
B0 759 S 8 HR Iy B FEVD T IR M R AR5 GBZ/
T 240.8—2011 [S]. 2011.
Ministry of Health of the People's Republic of China.

Procedures and tests for toxicological evaluations of

chemicals Part 8: salmonella typhimurium reverse
mutation assay: GBZ/T 240.8—2011 [S]. 2011.
[5] o A B A 5 B R R 7 ), o

FARHEN S B2 & . ARG B0 B B AR 00 T 7 o 14



+ 676 -

$F44% FE3H 202138 ‘ﬁﬁ-i‘ﬁﬁi Drug Evaluation Research

Vol. 44 No.3 March 2021

(6]

[7]

(8]

(10]

[11]

B3 4R 9] 2 58 ARG GB/T 15670.14—2017 [S]. b
B o [ AR A, 2017

State General Administration of the People's Republic of
China for Quality Supervision and Inspection and
Quarantine, Standardization Administration of the
People's Republic of China. Toxicological Test Methods
for Pesticides Registration - Part 14: Bacterial reverse
mutation test: GB/T 15670.14—2017 [S]. Beijing: China
Standards Press, 2017.

Bk F, TRBRMG, 2K T, S A CBRBN I AL T R AT AT
[J7. " E s A 2R K, 2020, 32(2): 118-123.

Geng X, Zhang X P, Li Y N, et al. Genotoxicity
evaluation of sodium dehydroacetate [J]. Chin J Food
Hyg, 2020, 32(2): 118-123.

WREhin, WA, M s, S SR LR B e A
T PR [J]. R, 2020, 45(3): 68-73, 97.

Chen J S, Tan C B, Yang Y X, et al. Toxicological
assessment of fresh pressed oil - tea camellia seed oil [J].
China Oils and Fats, 2020, 45(3): 68-73, 97.

UR VN TN B3 c B A AW IS B R RIVY. | QUi e
T [J]. £ ah5 2400, 2019, 21(4): 289-293.

QulJ S, Zhu Q F, Zhao Y, et al. Study on genetic toxicity
of Xiaoer Niuhuang Qingxin Powder [J]. Food Drug,
2019, 21(4): 289-293.

TR, R T O IL VR SR T R MR AT AL 23 AT 7
[7]. B 5, 2019(17): 141-146.

Zhang C X, Zhu X F. Study on acute oral toxicity and
genetic toxicity of Cerasus lannesiana albo-rosea [J].
Mod Food, 2019(17): 141-146.

Zhang Q Q, Li Q, Dong L, et al. Genotoxicity and
embryotoxicity study of bicyclol methyl ether, main
impurity in bicyclol [J]. Chin J Integr Med, 2019, 25(10):
743-749.

Dziwenka M, Coppock R, Alexander M, et al. Safety
assessment of a hemp extract using genotoxicity and oral

repeat-dose toxicity studies in sprague-dawley rats [J].

[12]

[14]

[16]

[17]

[18]

Toxicol Rep, 2020, 7: 376-385.

Yoshino S, Awa R, Ohto N, et al. Toxicological
evaluation of standardized Kaempferia parviflora extract:
Sub-chronic and mutagenicity studies [J]. Toxicol Rep,
2019, 6: 544-549.

Pitchford L M, Fuller J C Jr, Rathmacher J A Jr.
Genotoxicity assessment of calcium [ -hydroxy- f -
methylbutyrate [J]. Regul Toxicol Pharmacol, 2018, 100:
68-71.

Kang K Y, Kim M S, Lee M S, et al. Genotoxicity and
acute toxicity evaluation of the three amino acid additives
with Corynebacterium glutamicum biomass [J]. Toxicol
Rep, 2020, 7: 241-253.

Yun J W, Kim Y S, Kwon E, et al. Evaluation of in vitro
and in vivo genotoxicity of Angelica acutiloba in a
standard battery of assays [J]. Lab Animal Res, 2017, 33
(3): 231-236.

Md Zin S R, Mohamed Z, Alshawsh M A, et al.
Mutagenicity evaluation of Anastatica hierochuntica L.
aqueous extract in vitro and in vivo [J]. Exp Biol Med
(Maywood), 2018, 243(4): 375-385.

M, E b, S K, SRR U7 VA R A R BRI
LA Je FOE T 1 L [J]. s - WA . SRR, 2016,
28(4): 269-272.

Gao M, Cao C,Ying Y, et al. Comparison of different
induction methods on activity of rat liver microsomal
enzymes [J]. Carcinog Teratog Mutag, 2016, 28(4):
269-272.

FWH, FEE, H LS. WSS % KR
SO £ T Fift 10 A% 2 M 48 o 3 A LR [J]. AR BT 2
22,2006, 33(4): 457-459, 463.

Wang Y Q, Li H X, Xiao K, et al. Comparison of activation
of two kinds of live homogenate S9 in two genetoxic test
[J].Mod Prev Med, 2006, 33(4): 457-459,463.

OECD. Guideline for testing of chemicals No. 471:

Bacterial reverse mutation test [S]. 1997.

[FESE ZHH]



