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Study on Mutagenicity Mechanism of Tropic Acid
QU Jian-song, CHEN De-jun, ZHAO Yan, WEI Xia, ZHU Qing-fen (Shandong Institute for Food and Drug Con-
trol, Jinan 250101, China)

ABSTRACT OBJECTIVE: To study the mutagenicity mechanism of tropic acid. METHODS: In Salmonella typhimurium reverse
assay, 4 doses of tropic acid groups (5 000, 2 500, 1 250 and 625 pg/vessel), natural reverse group, solvent control group and
positive control group [under non-metabolism activation condition: sodium p (dimethylamino) benzenediazo sulfonate (Dexon) 50
pg/vessel, Mitomycin for injection (MMC) 0.5 pg/vessel; under metabolism activation condition: 2-anlinofluorene (2-AF) 20 pg/
vessel] were set up with 6 vessels in each group. The number of revertant colony of different mutation types of histidine auxotroph
Salmonella typhimurium TA97, TA98, TA100 and TA102 were counted under metabolism activation condition or without metabo-
lism activation condition. RESULTS: Compared with solvent control group and spontaneous revertant group, the number of rever-
tant colony of TA97, TA98 and TA100 increased significantly in 2 500 pg/vessel and 5 000 pg/vessel tropic acid groups and Dexon
positive control group (P<<0.01), and the number of revertant colony of TA102 increased significantly in MMC positive control
group (P<<0.01) without metabolism activation. Under metabolism activation condition, the number of revertant colony of TA98 in-
creased significantly in 2 500 pg/vessel and 5 000 pg/vessel tropic acid groups (P<<0.01); the number of revertant colony of TA97,
TA98, TA100 and TA102 increased significantly in 2-AF positive control group (P<<0.01). There was no statistical significance in
the number of revertant colony under other conditions. CONCLUSIONS: The tropic acid could induce base substitution and frame-
shift mutation and the activation system in vitro could reduce the mutagenicity.
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genicity

FHJHE , S5 008 , R L 4 ST EICR BR AN AR 1 il 4 22 ot 47 1
[J]. % E 24 5,2010, 21(37):3 506.
A0y , el ki, S O IR U R -6 W PLGA

lation of poly ( e-caprolactone-co-lactide) -d-a-tocopheryl
polyethylene glycol 1 000 succinate random copolymer
for cervical cancer treatment[J]. Polymer, 2010, 51(25) :

[8]

AL 25 [T]. o B IAR LR 2542, 2011,28(8) : 740.
JRAE , FHF, 2, F TR R PLGA-TPGS 4K KLk
S B A K o e A R 0], B 25 %, 2012, 23
(29):2726.

Ma YD, Huang LQ, Song CX, et al. Nanoparticle formu-

0531

* AN AL WETEDT 1) 2R 2 B RE R A A . LI

-81216532, E-mail:sdqjs@163.com

# (VR B EARZG, 1. BFFES 0]« 9G24 B0 B LT

ffre HLIE:0531-81216599. E-mail:13969128018@163.com

THEZD 20144555 25 455 9 1]

5 952.
Qaddoumi MG, Ueda H, Yang J, ef al. The characteristic
and mechanisms of PLGA nanoparticles in rabbit conjunc-
tival epithelial cell layers[J]. Pharm Res,2004,21(4):641.
Rejman J, Oberle V, Zuhor IS, et al. Size-dependent in-
ternalization of particle via the pathways of clathrin- and
caveolae-mediated endocytosis[J]. Biochem J, 2004, 377
(Pt 1):159.

(R H 1:2013-07-19 &[0l H #1:2013-10-14)

China Pharmacy 2014 Vol. 25 No.9 - 803 -



FE MR 1 RS 2 LD 8200 T 9 o 0, )
IR A L R S T R 2 O T2 — . FEdh Rt
T B LR B P PR 1721 (o 5125 92010 4
o R BUE LT B R FE RO R 7]
TR 1 RV 0 R B 00 T o 3
AR L BT BT SR 7 AR R, 260 S
B TAERIA, BV IERR. 102 R, [ 1444
M2 198 LK ORI L1 BT S AT
R A 0.5% ~3.0% . FLG IS A6 4T e
O 1 AEPEBFE 0, B R WS . B
VI G HIEI 62 A0 (Ames W0 ) RS B L HULIE 22 1
WIS SRR | U B T 200 4 A BRI T
S T G RATECIE A TER LR, A SR Ames bR JE
GAEPERT T TS

1 #E
1.1 38

BSC-1100A2 A= 172 4 (b AR e ne R AN il s A B
Al ) 3 SIS00 7 PRI 7748 (2 [# Stuart A 7] ) ; GHP-9270 Y
ARSI R4 (L — TR A BR A Al =) 5 3 R K
H %% ( HAS Sanyo A7) .

1.2 HR5EH

FEo BT B CF RBRHE A FR 7] L L5 : LCA026, 4l
£ :98% ) s R AMU G b R 58 S9 (i3 S MR AT IR 2
w], M Aroclor1254 55311 & SD K ETF4H L, 5. 2875) 5
2R R G TR G TR A [ 1 44 < B 5 WA (Dexon) |, 3 [H
ChemService A, #1451 425-144B, 45 : 98.8% ) ; 4 FH 4254
2R (MMC, Wi IE 25 A BRA F] LS : 100901, A% 552
2 mg) ; 4§ I (NADP, #t5- . F20100906, 4l & . =90.0% ) ,L-
2H (R (Hit5 : F20091208 ) 24 i [ 24 5 A4k 22330500 A PR Fl 42
it 2- S KL 4 (2-AF , b5 13152, 4l B . 98% ) . 6T 1% 7 7
(#t5:30516) \D-AEH % (L5 . 23251, 4l & . 989% ) ¥ iy L 1AF
s AR FRA FHR AL B R (HE 52 120702) & FR A ES
FRHE (A5 - 120911) (B FRBUAREE I 5L (L5 100830) ¥
L = 2R T R B R AT
1.3 B%

2H 2 R 5 SR 2 R JE VD T G A TA97 . TA98 . TA100,
TAL102, L3 4 Fh B 43 AR AR 19 B AR A0, #R ILC2)
LRI E AR SE S E ) ([ZHIGPT2-1) , 33 i iRz
] LAY R AR OB o RIS R PR 2 5 21 A R B R
Z WG AN R UIBR B R Bt R K pibE
HIE K 012 VR RS S BRI , 45 R4 Ak g gk .

2 HEELER
2.1 BT ERERE

ARG M 45 E R, e % 2-AF (R Dy 20 pg/IL) 15y
TA97 . TA98 , TA100 F1 TA102 TE Ak (9 BHAL: X BE 9y 5 £E ARACIHHE
b 25T, BE % Dexon (5 & 24 50 pg/MM ) /& by TA97 . TA98,
TA100 FE R AY BHYE X HE 47 , 645 MMC (Gl h 0.5 pg/IIL) 7E K
TA102 PERRAGBHYE XS B4y .

2.2 44

JH TR T 553 PR FE B 7 At ) B o 2 4R J3E Ry 25 mg/ml
B2 R, 1% 5 000.2 500, 1 250,625 pg/lllL 4 5246 5 1R
A, AN [ G A R 2 5 43 B A 324500 9 200, 100,50, 25 .
[R5 2 T AR A (A BRI I 0% RE AR BEE %o R
2.3 AmesikIf

8 R R A7 1 3 56 T R B R W TA97 . TA98 . TA100,

- 804 - China Pharmacy 2014 Vol. 25 No. 9

TAL102 43 FHEFF 10 ml B SR R G R FRHEEH, 37 CF ¥R (100
Y/min) 5557 10 h, AE A58 v MR MG PR . #55 0.5 mmol/L 41
RIR-EY R TUZ R F5 0 2 ml 438 Tk v, 50 Cokim g
T, AN [FIHG A R 2 455 43 3 I A K 1 A9 32357 200, 100,50
25 pl, TR 0.1 ml A1 SO VR G 0.5 ml (FHACHHE AT ) , 5843
RAY, AR A2 B AR L, 7% 8 Al (22 oy A 457
A HCE A BE AL B8 T 37 CRE IR B 48 h, 04k
BEMLEAR RVEE RS 3 A AT I, B EE & 1k, B2
YR 6 A MLPE Y& AR FGIEA 0 . DASZ i) 17 Il A8 1) %
B T FGT HE 1A B YR RO 2 A5 s DAL R R - e ok
FAEFNE WEGAZBAME:
24 it ahiE

241 128 P AT + s o, SPSS19.0 i A4 xHA 5
LRI AT BN R T 220007, Lha=0.05 1/ k38 Kk 1, P<<0.05
HESFAGIFE L,
2.5 RIEER

HL A B VSRS R T FnR 2.

F1 KMSIERBELEI Ames R R (X +5,n=06)
Tab 1 Results of Ames test of tropic acid without S, (X * s,

n==6)

Eibi| AR, pg/ll TAYT TA98 TAIOO  TAL02

i el 5000 30354516 2282+173° 2708+438" 23249
2500 21594207 1267£152°  500£60° 23311
1250 164+ 13 3845 13418 219£10
625 15711 3443 1299 247

EpAER 168+8 34123 133£8 21949

s baplitil 16349 3743 13247 218+11

Dexon PR AL 50 2219+163" 2243+ 146° 1110+94*

MMC PR AL 0.5 23713+ 231"

TSRS BRZLAN [ K AR AR * P<<0.01
vs. solvent control group and spontaneous revertant group: “P<<0.01
T2 AN SITEREEH AmesiXIELE R (¥ +5,n=06)
Tab 2 Results of Ames test of tropic acid with S,(¥+s,n=6)

45 FlE, pg/l TA97 TA98 TAL00 TAL02
Eia el 5000 19247 519+41* 134£7  214+6

2500 164%6 374+60" 13448 227+10
1250 161£8 3445 13146 230+14
625 16147 36+4 135410 22348
EpAng| 169+7 34+4 12945 226%13
I R 1648 3343 13045 223411
2-AFFAPEXTRRAL 20 3164+141% 2951+213% 1892+195% 567+39"
SR BN B & AR 2 R - * P<<0.01

vs. solvent control group and spontaneous revertant group: *P<<0.01
R LG R BN FEATA SRSMRBHE (L4544 T, 454k
B2 2 500~5 000 pg/MLHE YT, TA97 . TA98 Fll TA100 B ¥k
F14 [ 2% v SR 8 7R 0T B 2 A5 AL, S5 900 0 R AL A e 22 57
£ 483 7 X (P<<0.01) ; £E 625~5 000 pg/I ¥ B 75 [,
TAT02 BRIk A4 1] 22 T 75 5505 P R 0 IR AR e 22 S R 4e T2
S5 BT Dexon Fl MMC 5 4 TR 1Y 111725 BT 7% £ICH 175 750 %) iR
H 25 LA b, SRR IR 22 A GE T L (P<<0.01)
MR 2R RS TEA SO RSMUBHE AL 25 T, FE MR
1F 625~5 000 pg/MLHk Tl , TA97 . TA100 il TA102 B #k 1Y
7] 725 ] 7 K505 R 0 R b 22 5 JE e T 3 S £E 2 500~
5000 pug/ M J3E T [, TA9S Bk 14 1128 B 7 K ¥ 1 0 21 2
FELL L SR IR L 28 e A e 8 L (P<<0.01) 5 B

HEZE 5 2014 4F45 25 4555 9 1



AR 5 RE B TR R 0 S R A A g 1 S
AoOALREE A BOEELARBRA,ED 570216)

HESKS  RI6S TEIRERS A XEHS  1001-0408(2014)09-0805-03

DOI 10.6039/j.issn.1001-0408.2014.09.13

B E BN RRSENAEED RS fe R 0, Fik R 2010F (P B ) —rMEF ik, vl 1~54(2.8~14
mg/kg ) W R R R 2 0 AR A B R A AR IR A B, SRR RS fn R vk AR T T R A ke & FRAR, R R SD KRR B kG A M ] e
JEA TR e AL N R 2B OIEH 425 Gor A0 36 L F 8t F (LDy) , FF A 275 e S RiE, £ R 1
AR5 R R S RY) K FRARLY A 14 mg/kg; N KA IRIES 49 LDy 4 1.60 g/kg, LDso#9 95% TAZ PR 1.50~1.71 g/kg; 7+ % 5
WA RS BEIRA8 h, R L Re T, ik bR S R AT BB ER)ER,

KR RS R RS SRS R kAt R A

Pressor and Depressor Substance Test and Toxicity of Bivalirudin
LIU Chun,ZHAO Yu-mei,ZHENG Xia(Hainan Institute for Drug Control, Haikou 570216, China)

ABSTRACT OBJECTIVE: To study the pressor and depressor substance test and toxicity of bivalirudin. METHODS: According
to Chinese Pharmacopeia (2010 edition), the 1-5 times of clinical single dose (2.8-14 mg/kg) were used for the determination of
depressor substances and vasopressor substance. The limit of depressor substance was determined with cat blood pressure. The blood
pressure of SD rats was monitored by total arterial intubation to determine the limit of vasopressor substance. Mice were given medi-
cines via tail vein in acute toxicity test to detect LDs. The limit of abnormal toxicity test was calculated. RESULTS: The limit of
depressor substance test and vasopressor substance were both 14 mg/kg. The LDs of intravenous injection of bivalirudin in mice
was 1.60 g/kg and 95% confidence limit was 1.50-1.71 g/ kg. The abnormal toxicity test showed that no mice died within 48 h after

medication. CONCLUSIONS: Bivalirudin is in line with the requirements of Chinese Pharmacopeia.

KEYWORDS Bivalirudin; Depressor substance test; Vasopressor substance test; Acute toxicity; Abnormal toxicity test
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