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Effect of Rare-Earth Element Holmium on the Sister
Chromatid Exechange(SCE) of Root TIP Cells of Vicla Faba
QU Ai'; WANG Cheng-run'? BO Jun's et al

( 1.Departmen of Biology: XuZhou Normal University, Xuzhou 221116, China: 2. Department of Chemistry and Biolo-
gy» HuaiNan Normal Colleges Huainan 232001, China)

[ABSTRACT] BACKGROUND & ATM: To evaluate the effect of rare-earth Holmium on the sister chromatid exechange
(SCE) of root tip cells of Vicia faba. MATERIAL AND METHODS: The primary roots of Vicia faba were cultured for
18 hours in 10 ~* mol/L 5-BrdU solution at 23 °C in the dark.In the disposal groups, roots were moved to nitrate
of holmium solution and incubated for 4 hours at 23 °C in the dark; in the control group, roots were moved to
distilled water and treated for 4 hours at 23 °C in the dark. The roots in the disposal groups and control group
were transferred to 10 ~* mol/L 5-BrdU solution respectively and cultured for 17 hours at 23 °C in the dark. The
root tips of wicia faba were dissected and soaked in 0.05 % colchicines solution for 3.5 hours in the same con-
dition as above,and treated in fix solution for 3.5 hours, hydrolyzed in HCI solution, stained in Schiff agent. Finally,
the slides were prepared and examined under microscope,the frequency of SCE were analyzed by i-test.RESULTS:The
results showed that, in all of the disposal groups, Holmium element significantly increased the frequency of SCE
compared with the control group.Furthermore, Holmium element also induced anomalous nuclei. CONCLUSION: It sug-
gests that Holmium element may have certain cytotoxicity and genotoxicity to root — tip cells of wvicia faba .
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1 MESIE

1.1 REMEFRF] &Y (Vica faba): NE K
S BN S LR L AR, Rl AR AR AR
VAL N3t 532 )5 5= B AEUR B IE (5-BrdU) > Sigma 2
wl A BOKANER, B DR 77

1.2 AR
1.2.1  FHEREKV WM Bl RS OARI 128 mg %1

B, IR HNOS, IS 46 7K £ 45 i B, e A
128 mg/ T W25 W0, A RE BOBE T 8.0+ 4.0+ 2.0
1.0~0.5 mg/L( LA ALEK I AR LG U )

1.2.2  5-BrdU @WMAECHE 10 mol/L , £
FKHBCH o

1.3 SElapdl pEe s MR (8.0. 4.04 2.0.
1.0.0.5 mg/L) Fl—BI X AL (LB 1K) .

1.4 WK%

1.4.1 MEZFFEE LW HEMIEME S, 4640
BT 46 75 vk TS AT LB, W it . fr
GHERKE 15~ 20 mm B, BAEAG 10 mol/L
(1) 5 - BrdU ¥R /R, 7E 23 CREGAMT P
FHiTE 18 he RGBT IRAMN R EIRIFIEBAN LS
TR B NRT TR 4 hy PR & F AL R G PTG
I3 RS N R EK (PR BE VR Hh RS IR 4 he S50
WA, R A G HCH PR R A 2 10 7 mol /L
5 — BrdU #WH 4R EL35 5% 17 ho

1.4.2  BOKANFELALSE  seday, BIHURA (K4
1.0 em), BN 0.05 % KIKALIZ T 5 R DR
W, 23 CHEYGALEE 3.5~ 4 ho

1.4.3  [flw  HFBCHI P -R o e, 76 B4
R E RS 3.5 ho

1.4.4 JKfEFZE H 1 mol/L HCL, 60 °C FALEE
R 6~ 8 min, VeI, H Schiff WG th
EENER/S SARCIN

1.4.5 HIFBEESS FERUE R B, 4l A
SREHLE 4 MRS, REARISMEE 30 MR, Qe
BRI B (1 AS VTR — kA, R A IR RS S A Y
RS, RAAEAE 42 BTN, 4R B AN I P 4% G
R R AL, Al —IRAS Hk, SCE A0 DL 4 il
SCE # M FRMEHITE % + 50

2 4 R

ARSI, 15 2 mg/ L Al & T AR EK
HARIEH, 4 mg/ L AR, A Kukiz,
1M 8 mg/L 7l S 4RI AR PAARKE, 73 2440 2.3 T F%, LA
HTARG, RWIER]— e WK S H AW
PR A EE BRI S A BE VO A AR S
ffL SCE [I5m WL3 1. B IR i3 | Ar ARl
il SCE MR W3 1T, 1 H 2 B0 R 5 i - R
KZ(r=0.982,P<0.05). K, 8kEs1x 2 G
0 0 3 A5 ) Jo R 3 S 5 TR R A

1 AHEREKN 28 SRS N P A b A T £ B AR L35 R TR
Table 1 Effect of nitrate holmium on the sister chromatid Exchange
of Vicia faba

dos: S itosis
usage_l number of mitosis SCE(F +5 x 1072
mg * L phase observed
0.0 120 4.60+0.55
0.5 120 6.03+£0.31"
1.0 120 7.62£0.29" "
2.0 120 9.13+0.71" " "
4.0 120 10.06+0.51" " "
8.0 -

Notation : significant difference of ¢ test is represented with * ,P <0.05;
terribly significant difference of ¢ test is represented with * * ,P <0.01;
highly significant difference of ¢ test is represented with * * , P <0.001.
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3.2 FMhnEKA MG wE e S
R, — & I SR B ] 75 3 A AR AR AR K
TS AR AR ARKE A k% S R T ER
BHA — 2 ANt . AR IE 5 T A AR
RN SCE W T, R L Ic =K HA — it
Rtk A NG UE BRI AR 250 SCE (15 78 A

(F#% 180 1T)



180

00451 H16E

7= %) (chlorinated by — products, CBPs) - CBPs 4= % [ 77
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5o FLIIN K BRUFFHORE A I I 3 P PRI (= So) $ K
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FHAR B AT A R I iy v B S A8 /K /) BB R

(E# 174 70)

R A B & FE A AR [, FFadE— 20 LR A A A 22
Y e SCE 5 N4 itk T 40 i SCE 70 A8l 75 A% 714
FHAT I — 350 Bl Vig BK 'O HB L ORI, AHA AN
BN 22 B) 6] I BT AR ) v 5 | 1) G (0 A g AR 45 5
PE SN IR — SR AT Ik 99 96 BA F o BRI, DN A B 1~ %)
Wi 7L B A0 40 LIk B 40 i SCE 11 52 Wi b ] e A7 7E 55
A AR SCE AL RN, B Rk Je Z 0 N KT e
BATWEAE gL 1

27 3Lk«

[1] Perry P and Evans HJ. Cytological detection of muta-
gen-carcinogen exposure by sister chromatid exchangel[J] .
Nature , 1975, 258(13) : 121 - 125.

[2] Wanjin X, Zili Z. A comparison of SCE test in human
lymphocytes and Vicia faba: a hopeful technique using
plants to detest mutagens and carcinogens [J]. Mutat Res,
1990,241: 109 - 113.

[3] Zhang ZL,Yang J,Zhang Q,et al. Studies on the utilization
of a plant SCE test in detecting potential mutagenic agents
[J]. Mutat Res,1991,261: 69— 73.

(b4 177 50)
Mo AREEFEDRIERE2E 4~ 16 d 4525, WHE T
/N VG R REAN ORI o 45 SRR, ZK B0 S g /)
RV iR TG S50 4 P o A UM e R 5y A, 1
BN ZK S B o RO R A — 20, A O
X A HE ) R i T A Y o

LR EPTIE 1B A KSR IBAE A S50 A5 R X K
BN RIC SPERRE L BRI IG B, AR L TT
KBTI DR AR B i BB A TR A

Z UL M AT BURARAE I, A Ja R B R I
e A ¥ B MUK R R )2 N R T R, LA
B SR RAE » [R) N A ) 51 A A 2 S I, {ELR DL AR T
A7 BRAAE H 5 BRI B 2 — PG 2
T, R W ARIE A BRI, 15 A ol 45
R

27 3R -

1] B . SR ARAE ML st ARZEB HARAE, 1986.

[2] TAFE . S BeARTE]S].2002. 126 - 143.

[3] 4k W, XU . S BEVOK IR BE A B AT o 2 T T ik
JELI]. rhIE 522005, 2000, 17(2) - 89 - 93.

[4] SR EAVOKBURAR N S IR SRS R []] . [HAMEE
FPAEAES I, 1992,20(1) ¢ 20.

[5] B2205 ¥ WG MRE] | K rh SUSR B RIOR S A T A
M e RSN [ ] v B A 0, 2002, 19(1) - 48 - 50.

(4] & % KRB, R, 45 | =Fr& S A 7ERIZ IR
FRBURE LLE L] . AR MNISE S~ Be (ESRRFARR) , 1994,
12(2): 50-52.

[5] skA&#E . Floosmibs [M] . Rt RERFEHAR MR
#+.1987.112.

[6] Tempelaar, MJ, de Both MT, Versteegh JE. Measurement of
SCE frequencies in plants: a simple Feulgen-staining proce-
dures for vicia faba [J1 . Mutat Res , 1982 , 103(3-6):
321 - 326.

(71 FL&W), R, AR, 45 | & H SCE Rl #5875 4 7
55D FRBEREY 1996, 17(1): 47 - 49,

[8] Wi, £F°— .7 BRAIHY R NS 4K SCE
SR BOWES (] . AR« WA - SEAZ, 2001, 13(3):
172 - 174.

[9] Maki — paakkanen J, Hayashi M, Suzuki T , et al .Analysis

by fluorescence in situ hybridization with a mouse gamma

satellite DNA probe of isolated micronuclei induced in mice

by two clastogens and two spindle poisons[J] .

sis ,1995,10(6) : 513 - 516.

[10] Vig BK. Somatic mosaicism in plants with special reference

Mutagene-

to somatic crossing over [J] .

1978,27: 27 -36.

Environ Health Prospect ,

Z2% 3k

(1] B, AHEER |l 2Bk 27 20 A 25 3L H K 87T 5 3k
JELJ]. 2y, 1997,28(3): 187 - 188.

[2] XUGRAR, RUE, BES, & | LR RERYR S50 2 )
M MAR S M /NCREERGSEM [J] . 2R 4R
1992,23(1): 19-21.

[3] BEERES, BRHEat, ) & | 8 A SR B M A 1R FH AT 5
[J7. & TR, 2002, 23(10): 31 - 32.

[4] GB15193.14 — 1994 (i A PERREL VT M AR P [S] .



