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Using spiral coating technique to evaluate the activity of rat liver S9
prepared by combination inducing method

SHAN Chun,ZHANG Feng-lan, CUI Sheng-hui
(National Institutes for Food and Drug Control, Beijing 100050, China)

[ Abstract] Objective To reduce experimental costs and improve the utilization of S9, we use spiral coating
technique to evaluate the activity of rat liver S9 prepared by combination inducing method as well as to establish
cryopreservation method. Methods  Using spiral coating technique and Ames test to evaluate the activity of self-made rat
liver S9 and commercially available S9 separately. We use glycerinum as protective agent to establish cryogenic storage
method, so that S9 can be in liquid form stored at —20 ° C in the refrigerator. Results In the Ames assay as well as
using spiral coating technique, the number of revertant colonies had dose-response relationship among the dose of S9. When
conditions were the same, the number of revertant colonies in positive control was at the approximate level in presense of
self-made rat liver S9 and commercially available S9 respectively. When S9 ( concentration of 38% ) was added to the
amount at 1.48 ~ 6.62 pL / pL broth dose of bacteria, it can significantly induced Salmonella typhimurium histidine
strains TA100, reverse mutation rates were three times more than the control group. Conclusions Spiral coating technique
can successfully evaluate the activity of rat liver S9. The inducing method of combination of PB and BF can take the place
of the unducing method of PCB_ in the preparation of Liver homogenate S9.
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VI TR B AR ( Ames) IR EG TR )72 v FH 46
I SRR Aot i 25 10 B8 AR M, o L s o
P 5K 40 R P Ak 5 A2 LA B nT ik AR iR
FRBHEIL R S8 (S9) =F IR & I AT AL I 7 26 55
I, (ESCE MR K RIS 2 IRk
FERE BRAEAL IR A A S AR B, A O R | A R
SRS AR — e XE R VDT T BB E TR A B AR
BB AR BT K ARAS | A sk s 56 8 5
RS ST L7k ivalllEs 2 NN S WE N ES A B S e eI ST B o
HRIZHEAR KA AR # S RE H R
DA I 8 AR 28 L [l 5 58 A0 3 0 X K o R SRR
st P4 PR S O G T Aot & R R R TR s
Ames TR BGHHEE A B ARRCR MR, AR SMR IS 1L
FN(S9) i I Z2 B (PCBs) 1E 5 7 7,
PCBs C 8% Bl PR b M U@ A AN TR A L
S, e AR, BATE SR 3 -
B A s 2 s S 0 AEE TR AR AR
FE BB TCHE AR HEAT A AR ) A BB | IR 4
FHBULT 2 EE IR ED . MRS = R
A2 B-AK T ( BF) B 5 S K BUIT S9 DL
& PCBs, I LA A RIS 8 S9 3 vtk 4, HETE
WAMRLE SO BIRAF T A S - 80°C vkAE T, [l & VR
Fal s S At 17 B A, AR 51 56 5 7 il O 4 390 4
T SO EMAKIAE - 20°C UkAH h , B AL G B
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1 #MEIAE

1.1 LY RIAFENS

SPF %% SD K 24 H HEPE, A5 180 ~200 g,
P L £ 24 A P 5 B S 6 B A DR s 4
BE[ SCXK ( 5)2009-0017) , SZEAE b [E £ & 24 i A
FERFSE BE — S 50 s W % AT [ SYXK (30) 2011-
0008 ], TELEE 229C ~24C , #HXT IR B 40% ~45% , H
JEAT 12 h BRBH KB B AE R fa) R 25 B K, H
FHRIK
1.2 FEKFRIE

B- KB , R 20, 2-FFE 4, B RSO,
A, CO, 555548, MRBE TR DAY, B 89 (£ & HK
R FHI) .
1.3 HDAMFIEEE

KA FA N AR L Z 80 + 2550 80 mg +
100 mg/ kg, 75 A 7 X BEZH (B oK) B4 R R
12 5,

1.4 Zhp4IER S9 #1%

BRAEBES AZH T 123 d KEMEES
TR 2 + ZRE R, TR 1R, RIE R 80 mg +
100 mg/kg, A Z51AFN 2 mL/kg, KBRAE B KA 5
J& 4 d ZbBE AbBERT 12 h ZEEARES K X R4 T &
KM 2 mL/kg, 4% N AR — BT SO il & ik, 9
SPEETOHAEE D, RS, B R A T ARIR K AH
R R AT LA
1.5 Ames iRKIE

BB Bk HOMH B PR TR 5 2D & TSB
EIRRAN 20 mL TREHIEE T MR NI
£ 37°C 125 v/min (e EFRAA TG E 16 h, FrEE
2T 5080 r/min,4°C , B0 10 min, 7% 3, H
0. 15 mol/L PBS ¥k, # L 8.0 3 IR, G372
FH G Ao e B (B 7E 0. 8 ~ 1 22 8], Bl 2T+ 1
10° 22 x 10° MR B fECT VKA B8 T2
PHATAEYIRER'  SRAER B A, 2 BH X
g 2-EHH (2-AF, 100 wg/mL) , BH % 20 45 1L fin 2-
AF W 0. 1 mL, B4 3 A7, =Fh SO (BKE
W SRR TR ) B SO IRA (MR 10% )
0.5 mL AYPHVEL , Bikk TA9S ' TA100 38 i % 5 #F4F
EIREECR . ZHA R — M Ames R85, WK EE
11/ G
1.6 SERERMIEMN S9 EM A IR E T

TA100 Fbjdiy B 4 10° s g5 FH T30 80 (L
MfE.0.8~1),

WETE U A AN R ILAT SR U A TAL00 JE K 20 L
(Unif,20 pL) ,F#TJ5 ( <1 min) B3R AT 20 pL FH
PEF 2-AF (100 pg/mL) , & < 1min, 5 J5 DL EL
BIF (log,50 wL) 7 AEEAE 50 WL = Fp - SO (i |
BRATES XTI SCI0 PR IE 5 U IR A1 - LR A5 AH
], AU 7 35 T B — 1 B R FE BT | 1A 58
EERE TR T 37°CHFRAa 1 95 48 h Ja 3Rz
YR8 7 e AT R 1 77 A 0K ok Bk b A K e A
[ZS N N A NI < I B S R N 3 ol O 14
ij,%&[l, 10 - 11] .

1.7 B S RBRFREFEENEL

20 mmol/L. Tris-HCI ( pH = 7.4) .1 mmol/L
CaCl, \50% N =% . 47% S9 JFUI il 45 % 16 6 179 .
il 28 I R A A7 VROCHS 2 VRS R AE T - 20°C VKA
. H Ames SE90 5 7k, EFE B HR TA98 | TA100, 53
MTFESE 1AL 3 AU R
?Eﬂl\i[lz—lﬂ .
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2.1 Ames RIEFHREITHER

TA98 \ TA100 7 Fft T Bk 73 1) >R FHEK G175 025 1
AT S Tk Y B 2H el A B B Rk 22 5% | 2R
WG Sl 45 T B SO BEAE2E A [ A8 Bty 1k AR
A 5 AF T 6 B2 A B 4 SO I AR$Ry 2 A5 A 1,
PUPHEZE SR, PR SO 1h kIR JC B 5 22 5, Hd
TR KER SO WitE(P < 0.05,3 1),
2.2 WEERBELWRER

TR S9 Mk B AL G (38% ) , REABHE LA
UF MR BERBRE MR DGR TR AT P HILB) B K 7
WERTHRE Vi AT T DL BRT s T 2 5 MR E FR P 1) AR U
W, [IAEEL SO MR AT RATE 1.48 ~6.62 pl/pL B
WREETT A B W B0 A8 T M R T 4 R 9 B3 3k
B 1 & AR 20 K BH 1 X R 2H AR 7 B % B0 2 A% DA
L AT AHIEGE R AYE(P < 0.05,% 2, 1),
2.3 Ames LIGIEERT S9 (RIBRIFZH AT

Ames FRiEIG RS SRR 7E 3 NH N, S9 iGAT
W 5 D P A 2 A B B B H T AR 4 R

R PIRESINEGI R SO BHIED

AT HIEPEE G (P < 0.05,%3,4),
3 iwtig

TER AN Z AR R0 AR A5 £b 77 2 52 56
AN BT, H T E N SR = 2 T
B S9 iHW, — 8 300 JT/2ml/ 37, Mk B 5, Ml 5K
Y5 AR R 5 S a4 LI, SE 80 = [ il S9 T
PES T SO WETEM Y, T M AR
Sl R B I SO, NG 7 (E 45 15, 35
Gy HATDAR K FEAR 2 96 BUAS | 78 FE 28 4540 7 AT LA
BARTTE SO TS5, Vb I T I B R TE Uk A ¥ 1 5
FR5 Ames K H:[R]=5 e W A0 o o P A 37 A7 1 L
— 20 B FEAF AR AN A TE AN IR AR S L R G
LT, B 8E T — 77 v [ Y 2 ) Je 28 A8 A0
TR MR IR B AE K AR TER e LR A
Per BB A SR, (AR B VR 20
B A2 AT SO TRA W A B e i B AR B AR L
MRURTE 55 AT B — A AT S5 K 8 02 e | e 2% P 4%
S0 A R K R BR T — &R A I SR R R 32
R P E3TY N F48 ~ 7205, M Z iKY

A5 Ames TRIE A ELEE R (« £SD)

Tab.1 Results of the Ames assay using S9 from 2 souces

R SRR
4] 1 N=EPASY
A 5 (tt_ Al (ml) The number of revertant colonies
Group S9 mixture( mL)
TA98 TA100
[Ep AEES Spontaneous revertant colonies 62 +11 144 +7
+S9 (i) +S9( Commercially available) 0.5 1199 211 1378 +185
+S9(IEA15S) + S9(Induction combined with PB and BF) 0.5 1327 +148 1662 =124
+S9 ( XFHEZL) +S9( Control group) 0.5 812 +102 951 +68

R2BRBERANEEIAE SO BORATEME

Tab.2 Results of the activation of S9 using spiral coating technique

F & g

Spontaneous revertant — S9

RIS
Test groups

+ SO(THEE) + SO(BEAIES)

( Commercially

+S9 (X e )

Induction combined
(Induction combine (Control group)

available) with PB and BF)
L o - S9 dt/ wL I I I
e WER(uL) CPWEEE esofk(u) T TR T T P
X Bacteria Colony Volume . Colony Colony Colony
Spiral S9/Bacterium
Count count of S9 . count count count
solution ( wl.)
4a 2.9 17 £2 19.2 6. 62 95+8 108 +9 61 £5
4b 2.5 18 +2 11.72 4.69 90 + 88 +7 40 £5
4c 2.96 153 7.72 2.61 60 = 81 +7 37 x4
3a 3.44 23 +3 5.08 1.48 59 + 62 +5 33 +5
3b 3.88 27 +3 3.32 0. 86 48 +4 47 +6 26 +4
3c 4.36 40 £6 2.16 0. 50 34 33 +4 21 +£3
ik S 140 =9 385 +25 419 +£30 218 +25

Total bacterial count
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Note: A ; Results of the activation of S9 using using spiral coating technique ; B: Results of the Spontaneous revertant.

Fig.1 The reverse mutation number of Salmonellatyphimurium histidine strains TA100 using spiral coating technique

F 3 Ames IERIE SO RIEAEFIRESE A G M (TA98 \TA100, x =SD)
Tab.3 Results of the activation of S9 stored in —20°C refrigerator using the Ames assay

14 31 A
117MH1 h
1 week A 1 mont 3 month
R . +59 [ul 5% . +59 Jal 5% o +S9 AR
) % 1A ¥ EHC g EHC g e -
Group Revertant Revertant Revertant
Spontaneous . Spontaneous . Spontaneous .
ant colonies ant colonies ant colonies
revertan (+99) revertan (+99) revertan (+99)
A=
SQ(THE') . 53 +12 973 £50 54 +8 873 +50 53 +4 860 +61
TAOS S9 ( Commercially available)
SO (A7)
1001 =1 +4 47 £52
S9 (Stored in —20%C as liquid form) 001 =18 935 £49 4T 5
A=
SQ(THE') . 149 £ 14 1055 £62 158 +4 1108 £91 126 £10 1039 +54
TAL00 S9 ( Commercially available )
39 (fifFite) 1106 +102 1116 +95 1090 + 104

S9 (Stored in —20%C as liquid form)

B R A ALK T 2R % FR AR K B 6 1 b A K SR AR B
Ffr, S8 TR % SR FH A0 A TR 7 1B 5, 0 T8
SCRT PR T S A b TR A EAT IR TR S A
ARG 4 W8 Uk A B IR A A T AR A
ST . 2P il 15 AR R E | K/
FE 3 1 38 f5 B, W] 5 HY A R BB e Uk A 8 5
M7 - i

MRV A ik TN — R B U B ) 2 AR Uk A
TEAN B b, A T R 05 AR PR 5T AT Y
R VI B B B BE U A B AR K DN 4 R A
Houk ' % I #E F 4, B [ AN = SR AR K
WEA T Z2 5 i e, HL Ak 11 B 2 R T Ak
2 TAEE 45 (AOAC) L i, J&: APHA HEFE M ELR
AR AR T v, N S 56 5 A ST RN N % S 5
T oy 0 A b A A SOk R, 45 L E R
WA — R ERN W BRAE Ik R R IR R, A

S CLGF TR A FH A 95 3 A C ) 323X B R A
BV LA 75 5K 20 B 2 A 85 R Ry e
I & Il AR ESG FRL i o A 1 (] 5 2 A0 B A 8 — )
N, BFRAE IR W] HE ST 5 bR o A R 55
BBl A ARSI ), BEE TR A VR AT 222 1/10 B2tk &4
FEART DL K 1740 ~ 1/80 [ E 2L IR G FEA &, 5
- SRNE 43BN SR IR T A SR B SR AR T AR — R
FIREFEMR, WE ST H 72 1 1) 28 H 4 o SRR |
CPTRET P CARERT

E NS = SO 51K 3R 5t 2 (- A7 16 T AU
5 - 80°C vKA H , R Ml AT & i Al Ak , KR FRAIR
il A R PR AR 26, A S0 2 4 31 AT SO Z8 iR
PRUER, TERAS TR T - 20°CUKARfEfF . 45 R
FW @A 3 N BHE A RAIE, A H AR RN &
XSO T A R M kB T A2 R A e O P
ik, B2t —E 5050 % 4 B, i 215 S 70 5
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