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(monosaccharide) 7318 i H H g B2 i AL B4,
JTRAFAE AR N . SRR R 2R EE RS
PR, Gn: Pk, PUREE. WeRAeETIRE. PUE S
PLREGRN, HREEH —RAEYEH, RATER
Roeflt, Ao QL IR, ok B S A B RS R
FHENH OB 7FEYY . BT
it 2 BT ST ST O . 8 R SEPE (M -blocks . MG-
blocks ) & A 7 i o 3d ik A4 4y It 2% e T S ) v
TEWE . AR TN R IR SRR . SR R R
PR VP A ) RRARVE T B OR B S2 B SR ), IR AR
MR R, HMEEFAAATEYAK. $5HE
YIPURRE ) ) A A A BRYE PR SO BV R ) N FH A
EFN R B R AT 5. H AT, (o SRR (B 5T
o, BRI O A AR HGED, HAERENA
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1 MRIE5R*®
1.1 ##

% G (Vicia faba L)7P= T IR EF 5, I—EFHM.
IR % (cyclophoshomide, CP) A L LB HI 25
B2 w) A=, R Z&ROKEC IR 4 ng/ml. #6750
(alginate-derived oligosaccharide, ADO) i ! [E g7 K
FAEATRRE B HEOR IR, P 288K HC 110
g/L. 5 gL, 25 gL, 1.25 g/l 0.625 g/L. 0.3125

WEETERE, MR, B L R EG GO R dit L P

g/L. 0.15625 g/L. 0.078125 g/L 3t 8 NARRF KMk
& .

1.2 A%

1.2.1 &3z Hi % M Kanaya “500 () J5v2:, 1% F L
Wi KNS SR T 28K 24 h, 7§
PR IS, NG AWK RAFER A+, 7523 °C
FRPECR A6 e 2R a5 R . HLMA) e 12 h #0K 1 IR FF
KR 1 cm A4 HTEEILE.

1.2.2 #Hapa® ERKEF-HNETYLE
ML A 18 2, B BH X AT (808K 4l) . BHMEXT R
H(CP). ARIWER ADO REZL(10 g/L. 5 g/L.
2.5 g/L. 1.25 g/L. 0.625 g/L. 0.3125 g/L.
0.15625 g/L. 0.078125 g/L). AN[EKEZH] ADO+CP
RIGLA(10 g/L. 5 gL, 2.5 g/L. 125 g/L. 0.625 g/L.
0.3125 g/L . 0.15625 g/L. 0.078125 g/L. ADO)+4
ug/ml CP), &4 7 23 °C i Ab#E 6 h, FI/KGEH G
W 5% 24 ho

1.2.3 AR @meH A DIEUAR SR, AR K A E v
(/K W - UKIERR =3 & DEE 24 h, B 70% LB
F 4 COKFHIRTF. JH Feulgen v:4 68, & I A .
TEAHMEE 10 MR, BRI 1 000 44l
1.2.4 FEHFEGRITSA  NERRA M
T3 ZE(MCN %0) FIHN I (%)« A 2250 RIGELL L
PRI AR B 4 2, FExt BAT YL 60 (R WA A2 1Y) 40 i dE A T
SR . KH SPSS11.0 #HEACEE KRG AT 7 %5
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MCN %o= x1 000

2 #R5HR

2.1 ADO M ZEZIRRMALEZFEIF N
2.1.1 TERE &) ADO & AR K mfefktz £ 69 %
o) R 1a] WL, ANFERIE ADO BT AL BE )28 AR R
Y A% R 2 W BAR T BA X B4 (P<0.01 8% P<0.05),
ADO X} 75 AR A AT MU 7= AR A 8 2 T IR
FHIFRIGLE 70% LA 17 10~0.625 g/L IR VSR, 14
W% B8 ADO &b BV B AR 98N, RIS b BRI &
FIEAI R, MK R 0.625 g /L B, A% 51 (1.09+
1.33)%o, I Z 1L 82.63 %; {HEH ADO WRJE i — D%
R(HITE 0.625~0.078125 /L % J& Vi 1] P )% 26 1Ty 14
K, RS A R B 2 ) IR 7 AH G, 426
2R

2.1.2 RELRE# ADO 3t & AR K Mok 45 3 4%
ey 30h IR REAFIRE R ADO AL H 5,
SR 22y TR B IR 1) o TEREEEHA
10~0.625 g/L ADOALBE Y, 7 FARS A K A BT A
22 4y F4¥a 40 PA ADO W FE W BRI 75, B ADO Rt &
ARG o) F P (L VR F Bt ADO A< i B8R A1 T 328 v
55, > 3FeHS ADO WKE 2 (8] RILGAR G, HAp
{E ADO K5 4 1.25~0.3125 g/L Ju [N, & ERR
MO 22 5y 5450 I R b, 72 7 153 (P<0.05),
MIRBEN 0.625 g/L B, 73 2448 ¥k 1(6.02+2.25)%;
FEWR BTG EI M 0.625~0.078125 g/L ADO AbHidh,
22 4y S4FEHBE ADO W E 1) BRARI 2 F RF#a%s, ADO
(Rt 4B 4> Z4 MV B S B S5 . d kUi B, fE—
SEMRFEVE I, ADO AT LA 5 At 57 AR S 4 ffa J&) B kA=

HH 2 AR A, A5 40 B o> 24 1) A48 R, I 8 40 Bk N
A, N FBAR R4 M A 22 7y RFe 8 L.

2.1.3 FRERE ADO 3t & SAR K @ ff 4 ek eof T
R0 H# 1 07] W, ADO AT HA L 1) PR 28 AR
S G EARBE AR RIAE o AR BE ADO b1 8t
AR AN i G e A AR AR 3 AT BA T R AL (P
<0.05), HTE— W EEHI(10~0.625 g/L)HN, Gefofk
W A% 2 il ADO 4b B AR B2 ) BRI 93/, 24 ADO R
[ 0.625 g/L B By B (R BA 2R 5 41K (3.35£2.23) %, Uik
JE BB ADO ¥R BE )33 — 20 F#11%.(0.625~0.078125 g/L)
G £8, {4 Wiy A% 22 R If T o

2.2 ADO X CP iFESESRRMMIBLHELN
A

2.2.1 RRRAH ADO *f CP % F& 2R K sk
AEHIH KRR, AR ADO YR
CP i R I 22 AR SR A0 M A iAo 100 3 R R (3R 2), 1k
1% %6 55 BH M X FRZA L A B 35 (P<0.01) . 7
ADO KB h 10~0.625 g/L JEIH N, #4% bl ADO 4b
PR P AR08/, 24K BEh 0.625 g/L I, A% R B
1I%(3.66 £2.46) %o, $W il Z i i1k 87.14%; T 4K FEAK
T0.625 g/L J&, TR NEETG K, s R
EH I ) WL, ADO 7E— & W 556 [l 4 Re A 230 &1 CP B
175 5 1 20 7 40 MO AR (1D T 1, 5o 400 L A ds A 45 1 L
BRRMIERE.

2.2.2 TRlRE 4 ADO *f CP -+ & 24 X taflehy
R AEH N Hm  ADO K MM L CP
FIMEIRRAMRPH L HIBEH(ER2). &
10~0.078125 g/L ] ADO ¥t [l N, 72 Z AR 240
H A 20 RIRE S LT E TR, 7ERE
h1.25 g/L F10.625 g/L I, A7 22 50 3445405 5 A

(8.4713.06)% F1(8.65+3.99)%, HH & i T BH Xt BE 41
(P<0.05).

2.2.3 RELREH ADO xF CP %5 & AR K tm e

*1 BREENEEZRRAMIEESEOF

QbR WS (g/L) W5 A P £ A% Z(%0) X £ WHIZR( %)  TLIFIBE(%)x £s  PANABTER(%)x £5
B 53 B (H,0) 0 10 352 6.28+3.95 2.91+1.98 10.60+9.68
ADO 10 11 134 1.69+1.23%%* 73.01 4.15+1.84 6.03+1.75%
5 12 889 1.36+1.36%* 78.34 4.2922.93 5.202.43*
2.5 10 226 1.28+1.43%%* 79.62 4.78+2.70 4.99£1.61%
1.25 12 866 1.19£1.43%%* 81.05 5.33+1.63*% 3.66+2.13%
0.625 10 255 1.09£1.33%%* 82.63 6.02+2.25*% 3.35+2.23*
0.3125 10 969 1.17+1.45%% 81.37 5.07+2.23% 4.04£1.47*
0.15625 12 466 1.2642.29%%* 79.93 3.67+2.05 4.92£1.03*
0.078125 11 333 1.86.2.34% 70.38 3.09£2.85 5.7942.55%

HEAYER A LR, *P<0.05, **P<0.01,
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}2 BEFEMNTHMEBRESESNACMAMEEFENIMN

TR 2 (Y T2 458 ¥ VARGRIN: G A
e S m&§om 31 (%) ﬁﬂﬁg%Mmu Aawj&z%)
Xxs XES§ Xxs
ADO (g/L)  CP (ug/ml)
FH X (CP) 4 10 277 28.46+6.35 7.138£2.97 13.49+5.74
10 4 10 283 13.1344.29%% 53.87 5.70£2.41 7.7£2.31%*
5 4 10 376 9.3942.22%% 67.01 6.69£3.55 6.23£2.9%%*
2.5 4 10 217 5.60+2.51%%* 80.32 7.04£2.59 5.312.38%*
1. . A7H% ) 47£3.06% ) 79%*
ADOLCP 25 4 10 184 4.41£2.47 84.5 8.47+3.06 5.06+1.79
0.625 4 10 714 3.66:£2.46%* 87.14 8.65+3.99% 3.58+2.57**
0.3125 4 10 292 4.68+1.46%* 83.56 6.62+2.69 4.16+2.3%*
0.15625 4 10 153 5.42+1.87%% 80.96 5.17£2.62 5.7422.32%*
0.078125 4 10 358 8.13+2.51%* 71.33 4.68+2.68 6.99+1.61%*
LR AL 5, *P<0.05, **P<0.01.
GRS EE 6% m  ADO Xt CP 5 T & TARR 30 O ok
1 A Y (AR AR ) sE (R 2) KW, IR 25 W {720y R
2 8 Yo (PR TR AR

ADO HJHeAE Yt phms AL 42 B 3% NP, B 10 g/L Al
0.078125 g/ ADO LA, HAh % AR B (5~0.15625
g/L)ADO [ Y& (0, (AR 78 56 L5 BH 1 0 FR 4 F R 38 22
W2 .4 (P<0.01); YRR AR 2 [ ADO W8 1 PRI
P A e PR J T e (P A3, WRBE R 0.625 g/L I,
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ADO (g/L)+CP (ug/ml)

E2 ADO+CPIERTRMEERSRL S RIEHRREIKEE
ESUPER

FIbE, AL FIEECT . R ek
AR IE LR AR G, 1A 227 R4 EN R I
P ARG, (RN, 7 0.625 g/L WK EE I ADO
{Ie 73 2410 fig ) A 5o

ADO X} CP % 3 () 4 G AR 4 My H A7 835 1)
PUAE R, BEA NI A0 B b fioh Rl G € A g A 1 7=
FLAMIAE FAE 2 Y ] P9 B ADO ¥R 82 1) FAE 1T 328
#4958, ADO [FEHUETEST 0.625 g/L W BEI 258, T4
R g kB R R K. ADO ILREH B8 & &
ARG M AT 22 5 R KL, (Al A 2, AN B
fRAEKAVERH . ADO &—# RUf ik dudEtEy i, A
A BT R AR A A
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Genetic Toxicity of Alginate-derived Oligosaccharide on
Vicia faba Root Tip Cells

Ning Bu, Lian-Ju Ma*, Xiao-Lu Jiang', Sheng-Hou Wang
(College of Chemistry and Life Science, Shenyang Normal University, Shenyang 110034, China; 'Division of Life Sciences and
Technology, Ocean University of China, Qingdao 266003, China)

Abstract The effects of different concentrations of alginate-derived oligosaccharide (ADO) on Vicia faba
root tip cells were studied. Micronucleus assay and chromosomal aberration assay were used to determine the
mitotic index, the micronucleus rate and chromosomal aberration rate of Vivia faba root tip cells induced by
cyclophosphamide (CP) under different concentrations of ADO. The result showed that ADO could effectively
inhibit the micronucleus rate. During concentration of 10-0.625 g/L, the number of micronucleus of Vivia faba root
tip cells were reduced with decrease concentration of ADO, but it was increased when concentration of ADO was
lower than 0.625 g/L.. The mitotic index was increased, while chromosomal aberration rate were lowed under all
concentration of ADO. Turkey test showed all chromosomal aberration rate were significantly different from con-
trol (P<0.05). So, ADO has an obvious effect on restraining chromosomal aberration and increasing division of cell
of Vivia faba root tip.

Key words alginate-derived oligosaccharide; the micronucleus rate; mitotic index; the rate of chromosome
aberration; genetic toxicity

Received: November 1, 2006 Accepted: June 15, 2007
This work was supported by the Natural Science Foundation of Liaoning Provice (No.20052053)
*Corresponding author. Tel: 86-24-86593308, E-mail: malianju@tom.com

SR, RE/REBAIKARS Tel: 021-64040161  www.baolor.com





