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Effect of sulfur dioxide on the micronuclei formation in Vicia faba

root tips

Y1 Hui-Lan, MENG Zi-Qiang (Institute of Environmental Medicine and Toxicology, School of Life Science
and Technology, Shanxi University, Taiyuan 030006,China). Acta Ecologica Sinica,2003,23(2):292~296.
Abstract ; Sulfur dioxide (SO;) is a ubiquitous air pollutant. present in low concentrations in the urban air,
and in higher concentrations in the working environments. Consequently, it has become important to study
the toxic effects of SO, in the environment to humans. Vicia faba have been used for evaluating
chromosomal aberrations since the early 1920s, In the present study, the Vicia root-micronucleus assays
was selected to assess for DNA aberrations induced by sulfur dioxide.

The V. faba test was essential carried out according to Kanaya et al. Dry seeds of V. faba were soaked
for 36 h in tap water and the seedlings were allowed to germinate between two layers of moist cotton.
When the newly emerged roots were of 1. 00~2. 00 em in length, they were used in the test.

The Vicia seedlings, which incubated in tap water, divided into groups. One group of seedlings
unexposed to SO, was used for negative control. One group incubated in SO, polluted air. Other groups of
seedlings were exposed to SO, at 2. 80, 14. 00 and 28. 00 mg/m? respectively, 4 h per day for 10 days. The
Vicia roots after a recovery period (20 h) were fixed overnight in freshly prepared 1 : 3 aceto-ethanol

solution, and then transferred to 70% ethanol {or storage. They were hydrolyzed in 1 mol/L HCI at 60 C
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for 8~10 min and stained with Schiff reagent for 40~60 min, 1 mm of the mitotic zone from well-stained
root tips were immersed in a drop of distilled water on a clean slide and squashed under a cover glass.
About 5000 cells were examined from 5 separate Vicia seedlings per experimental group. Micronucles
(MCN) frequency was expressed in terms of the number of celis with MCN per 1000 root tip cells. The
Dunnett’s ¢ test was used for analyzing the significant difference between different treatments.

The results showed that sulfur dioxide induced genetic damage in Vicia root tip ceils. The MCN
frequencies had positive response to SO, concentration,and increased with the concentrations in the range
of 0. 108~ 14. 00 mg/m?, the higher the concentration was, the more the cells with MCN in root tips. The
MCN frequencies increased significantly when V. faba seedlings exposed to sulfur dioxide for 24~48 h at
0. 604 mg/m?® or for 4 h in the range of 2. 80 ~ 28.00 mg/m’. It was suggested that both the low
concentration for longer exposure and the high concentration for shorter duration could induce cytogenetic
damage and V. faba root micronucleus test could be used to monitor SO, pollutant in the environment.

The experimental resulis also showed that MCN f{requencies went down gradually along with the
exposure time prolonged. At 2. 80 mg/m® it takes 4 days to decrease the MCN {requencies near to the
control’s level, and at 14. 00 mg/m? it takes at least 9 days. The results indicated that the toxicity of sulfur
dioxide to Vicia root cells became slight after a longer exposure, so we should be careful to avoid the
incorrect monitoring results,
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Table 1 Frequencies of micropuclei in V. faba root tips exposed to sulfur dioxide for 4 h or to polluted air for 24 h

w K Bt iR T % 28 B 3 A R (%)

Tﬁ:atmg;m Concentration Duration Number of MCN frequency Siﬁiﬁie
{mg/m*)} (h) scored cells (Mean+ 5. E)
4 R ¥ Negative control 0. 108 24 6100 3. 08 0. 05
X WA Polluted air 0. 604 24 020 9. 15+0.47* "
SO0, K S # SO; iumigation 2. 800 4 8336 91,36 +4. 29" * Y
14. 00 4 4514 36.33+£5.56" " + +
28. 00 4 5208 13.60+1.467 " +

S5XWMBHE: +p<0.05, +4p<0.01l; S5EREEM . » p<C0.05, » % p<0.01

HTRKETEREUSER EE LI ETRWEERL TRB. B AIEZR TV EFTEHARFBE
TR 47 o 4 BRI L BB R ) SO, ek el 8, s KR AT KK SO, A M™EBHF. REE N SO, AL 0.015
~2.711 mg/m®, H¥J{H 0. 503 mg/m*  BIrHEH 87. 53 % ., FEBIRE 47. 8% A K SO, TRBIL KK
W BRI HE(GB3095-8DO T . BEIMRRMBERWERZN . —EXKEMN SO, BB T KRR M B H
RECEM BEERFBRNXR, HAE-EMNKRELBN  AETRAHEMZ TR AR BEE 1 W 1K
F SO, 53,
2-2 SO, R & 5 R 40 M M2 84 B 18] 3 Ry

R2ZAKHSERS A hGIRRMBEARETER . EARKE SO, REAMBERLE 1 FAWEE
T RE.2. 80 mg/m* ML MBERTREEERKA,14.00 mg/m* HTHRMER /M. BR . FEMHMBELHE
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Table 2 Frequencies of micronuclei in V. faba root tips exposed to sulfur dioxide for 4X2 h or to polluted air for 48 h

W ‘ w EE_ iE ] IFI AR 41 BN 3 MR (%) R
Treatment Concentration Duration Number of MCN frequency Significance
{mg/m?} {(h} scored cells (Mean+ 8. E?

3B ¥ Negative control 0.108 48 5000 3.12+0.13

FAM Polluted air 0. 604 48 4800 7.901+0.94°

SO, KA £ SO, fumigation 2. 800 4 X2 4393 11.03%1. 10" +
14. 00 4% 2 5193 34. 30x 3,67 + +
28. 00 4% 2 3038 11,12+ 1.58* " +

ERBYIHE.+ p<0. 10, ++ p<0.0); SERBMLE: = p<0.05, * x p<I0.0]

HTHRBRMBERS SO, BB E K EER.H 2-80 mg/m* Fi 14. 00 mg/m’ #) SO, M BG4 H i

AKEER.GRAEIMEK 4.
%3 280meg/m HSO: MM EEIMLERNEDOEN
Table 3 The effects of SO, at 2. 80 mg/m* on the MCN frequencies in V. faba root tips

ML) R AR iE 46 4 I BEE (%) SRR
Duration (h) Number of scored cells Number of normal cells MCN frequency Significance
4| 8336 7949 21.36"7 " + +
4X 2 4393 4280 12,23 + +
443 4528 4379 11.70° +
44 4634 4520 9. 70
4.5 4335 4405 1¢. 25
4X6& 2691 5246 7. 81

ERXEMBHE, + p<0.05, ++ p<<0.01; 580, MW 4X6h HHE: » p<<0.05; » » p< 0,01

EIMBAFTHAREARELHEAERS Ah FRRARMBEEREG AERIHNENER. KA
BALBBEBAEEBETH, AFENORATLARBERERIAR R K. 2. 80 mg/m® WA 2d 54 M
BBMEHK 12.16 %, 25 EHBEFH 6d fFR 17-27% ., BIRLERBE, BIXHHEP—EWEN SO, A —
MENTER IRENENIBRRPMERRBEARY, T RABBNE.

X4 14.00 mg/m’ | SO, MU EEMALEABNEANIEN
Table 4 The effects of SO; at 14, 00 mg/m> on the MCN frequencies in V. faba root tips

WS B e L% 30008 4 IE o 4 il mEE ) SRER
Duration (h) Number of scored cells Nuomber of normal cells MCN freguency Significance

B 4%1 4514 1336 36. 33" * ++

42X 2 5193 2094 34.30" " + +

4 X3 4519 4399 28.54" " + +

4 X 4 4324 4200 35,177 " + +

435 5021 4881 19. 06" * + -+

4 X6 4105 4006 15.81° + -+

4 X7 4507 4376 10. 85

4 X8 4422 4285 11. 56 +

4x9 6832 6639 8.23

4 % 10 8102 7864 7. 85

SEEMMEH: + p<0.05, ++ p<<0.01;5 SO, MK 4 X 10h HHE: » p<C0.05; » » p<C0. 0]

W& 3 FIE 4 AT LUK, P A ] 0 BE B AL BE7E — S 16 RO 4% AT 1) Ji 450 5 1000 3 8 5 3 % B K 1B
R 14.00 mg/m® S HARRBENWBREMEB N HAKFRHRENRE L 2.80 mg/m* AK.GRRH. BTG
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