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Influence of Four Kinds of PPCPs on Micronucleus Rate of the Root-Tip Cells of

Vicia-faba and Garlic
WANG Lan-jun, WANG Jin-hua "

(Key Laboratory of Agricultural Environment in Universities of Shandong,
Agricultural University, Tai’an 271000, China)

Abstract: In order to determine the degree of biological genetic injury induced by PPCPs, the genotoxic effects of the doxycycline
(DOX) , ciprofloxacin ( CIP), triclocarban (TCC) and carbamazepine ( CBZ) in the concentration range of 12.5-100 mg-L ™" were
studied using micronucleus rate and micronucleus index of Vicia-faba and garlic. The results showed that; (DWhen the Vicia-faba root-
tip cells were exposed to DOX, CIP, TCC and CBZ, micronucleus rates were higher than 1. 67%0 (CK, ), it was significantly different
from that of the control group (P <0.05), and the micronucleus index was even greater than 3.5; With the increasing concentrations

, ZHU Lu-sheng, WANG Jun, ZHAO Xiang

College of Resources and Environment, Shandong

of the PPCPs, the micronucleus rates first increased and then decreased. 2 When the garlic root tip cells were exposed to DOX, CIP,
TCC and CBZ respectively, the micronucleus rates were less than those of the Vicia-faba, while in most treatments significantly higher
than that of the control group (0.67%0). The micronucleus index was higher than 3. 5 in the groups exposed to CIP with concentrations
of 25, 50, 100 mg-L~" and TCC and CBZ with concentrations of 25 mg-L™'; With the increase of exposure concentrations, the
micronucleus rate showed a trend of first increasing and then decreasing as well. @) Under the same experimental conditions, the cells
micronucleus rates of the garlic cells caused by the four tested compounds were significantly lower than those of Vicia-faba. @ The
micronucleus index of the root tip cells of Vicia-faba and garlic treated with the four kinds of compounds followed the order of CIP >
CBZ > TCC > DOX. These results demonstrated that the four compounds caused biological genetic injury to root-tip cells of Vicia-faba
and garlic, and the genetic damage caused to garlic was significantly lower than that to Vicia-faba. The damages caused by the four
kinds of different compounds were also different.

Key words : PPCPs; root-tip cells of Vicia-faba ; root-tip cells of garlic; micronucleus rate; micronucleus index

BEHE P24 B s A T L B R R B, 24 0 e > 3R T — @ BB CR 1k . AR W s RS8O0

NP # A & ( pharmaceuticals and personal care
products, PPCPs) B4 7= F{d H & s K. PPCPs
PR | PR IHRZS | WP TR

kﬂﬁrﬁ'z%%ﬁ%ﬁ%{t%%ﬁﬁ“”. B T
PPCPs /L=l 2 i F R, S BORE H PPCPs 5% 4 2L
ZH B E A IR b A TR
& PPCPL*'. PPCPs £k —Fh 7 5135 Y ¥y 16 31 85 v

AR RBUE, ITLH:%P&EP PPCPs L FACH - WA
TEBIVEAE RS XU L T Qe BUIR | IE R S AL MU L AR

s HER: 2015-10-27; f&iTHHA: 2015-12-09

ELTiH.: FXAKPEEESLTH (40801203,41001152,41071164 ,
21377075) 5 LR F AR 3E 470 H (ZR2013DQ007)
EEREAT: I*ﬁ(l%l ~ )2 AR AR EEE S T ] TG Y
RIEBE , E-mail : wljsdau@ 163. com
® iﬁiﬂﬁig\}\,}z-maﬂ :wjh@ sdau. edu. cn



4 T2 4 A PPCPs X 7 B AR AR AR AR 2 L fRR% 2 ) 52 ) 1569

BEMESm SR TSz e

FEH WLEY) PPCPs H BUEE A I EER, footk i
S R K, P RN AR 1k 96 25 16 PR BT R I Y
iRt L A B T A R sh W
9o T By , T L B K AR R A % A 1 A L S i
o7 A R A SR P AL T M R, 24 50% ~
80% LA h ¥ IR sl & 308 AT 2CHE A 48 UK
R IEIRER. 2R SCES I E TN IR
M IE PR R A AR ND ~242.6 ng-kg ™',
e Al 33,3 ~321. 4 pg-kg ', Ui PPCPs
ik ZAR RSN E. 38, 18 K (doxitard, DOX)
RVURRER P A K, IR M AR 5T &
I DOX X FRIK ke = A dE AR, B B A6 7R
KERFE AR, FRATE A (ciprofloxacin,, CIP) J& WS i#F
Fi A 2 bl B e R — Rt A £, CIP XA
Yre e AR R E A R v R X
- A Wy b RN AE R O e A 2 R L A W
B AIRIER AT A B CIP 76 % & 2808 P Y
PR ER B T IAF] 84. 3 mg-kg ' IR EE thBi AR
RGP EERE. =S R (ticlocarban, TCC)
VR B AT TR A 2 5 Bl iz A BB o
TCC MHERCE: H 2536 2, FBOA S P B0 T ok i

LW TR RN BFFE 6B TCC Rk A= A 4 B 18 1k
BHEIEM, MK RS R G s R Y 2
M5 hhe" . 5Py F ( carbamazepine , CBZ ) J&
PPCPs H ELA LRI L VE i — B, CBZ 1E —FP L
T 29 ) 1z M, 2R A4 CBZ [ 21014
I VNI O H LA SR B 22—, CBZ
ERE B, 7R AR, CXF 2K AEAEY)
FEA R R

TR S W B A TR P 2R bR 2 — | W9l Ok
W IR RTS8 - X AE Wit A W I A R . 3%
S R FHAR ) S F AR 0 | 35 FH 3 o FH A
A MR FRIFZE DOX . CIP, TCC ., CBZ 7E—E W&
YO P X A R R AR A 400 i 1) s b ) 4
Tk A P 2 15 %o A 4 2 B ast A% 483 40, DL 3 R ol 25
05 T % 4 A FRA FH X s Ak S R S 2 1k

1 R

1.1 #hK

I 0 i SR R A S, 7 VLR R
Krr=HILAR LS.

RIS 4 ML &g =, 7
IEERE KB 2 8 (1K, ) W36 1.

R1 4WELEYRERRX, 57X, EFE-KOERY

Table 1  Structural formula, molecular formula and octanol-water partition coefficient of the four compounds
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Fig. 1 The Vicia-faba and garlic micronucleus after the treatment with DOX, CIP, TCC, CBZ

WA [ e BE 2 0] Le A, S A e B 25 5% (P < <0.05). KIUTEZIAKZMFT 4 MG Yiks—
0.05). TG RIEBAE - AR TR AR 2o Ay TR A0 i 1 s AL B, HLA
A AER T R AR B ER B2 R (P HRES CK, ERERBE.
#2 DOX, CIP, TCC # CBZ 53 & ERLMMMZER I
Table 2 Influence of the DOX, CIP, TCC and CBZ individual pollution on wvicia-faba micronucleus rate

e e
i3 /mf_rf_l I T M&'ifffi/*ﬁ* = MR (X D) /%0 M A
CK, 0 1 000 1 1 3 1.67 £0. 94 1.00

12.5 1 000 5 7 7 6.33+1.15*a 3.79
DOX 25 1 000 10 10 11 10.33 +0.583 * b 6.18
50 1 000 15 16 18 16.33 £1.53 % ¢ 9.77
100 1 000 8 9 12 9.67 £2.08 * hd 5.8
12.5 1 000 11 13 14 12.67 £1.53 * a 7.59
cIp 25 1 000 18 19 20 19.00 £1.00 * b 11. 38
50 1 000 25 26 26 25.67 £0.58 * ¢ 15.37
100 1 000 16 16 18 16.67 £1.15 *d 9.98
12.5 1 000 6 7 9 7.33+1.53 %a 4.39
e 25 1 000 12 14 14 13.33 £1.15%b 7.98
50 1 000 17 18 20 18.33 £1.52 * ¢ 10.97
100 1 000 9 10 11 10 £1.00 * da 5.99
12.5 1 000 9 9 10 9.33 £0.58 * a 5.59
CBZ 25 1 000 20 20 22 20.67 £1.15%b 12. 38
50 1 000 13 15 16 14.67 £1.53 * ¢ 8.78
100 1000 12 12 14 12.67 £1.15 * cd 7.59
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Table 3 Influence of the DOX, CIP, TCC and CBZ individual pollution on garlic micronucleus rate
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