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A bstract

This research examined the presence of hazardous materials in chemical
workplace field by means of an integrated biological monitoring. The pollen
mother cells (PMC) of Tradescantia are very sensitive to chemical toxicants or
ionizing radiation, and thus can be used as a biological end-point assessing their
effect. A parallel series of experiment using five increasing doses of gamma-ray
at 10, 20, 30, 40 and 50 cGy was conducted. The MCN frequencies showed a
good dose-response relationship in the range of radiation applied and yielded a
correlation coefficient of 0.95. On the other hand, the MCN frequency resulted
in a good response to exposure time in the workplace field. In case of in situ
monitoring with the Tradescantia micronucleus assay, the frequencies were 6.2+
05, 82+ 10, and 157+ 0.8 MCN/100 tetrads for 2, 6, and 9 hours exposure,
respectively. Inhalation of the workplace air by workers may result in chronic
demage to their health as proven by micronucleus formations in Tradescantia
pollen mother cells. The combination of chemical/biological monitoring is very
effective to evaluate hazardous materials in workplace field and can be
alternatively used for screening hazardous materials.

1.
70 %
(benzene) (benzo a -pyrene) (Vola-
tile Organic Compounds : VOCSs) (nickel), (chromium)
(1.
[2].
1970
(Tradescantia Micronucleus Assay Method; Trad-MCN)

Trad-MCN

(31,



[4]. :

’

(acentric fragment) (sticky
chromosome complex) 4 (tetrads)
, count Trad-MCN assay
[3]. Trad-MCN

’ ’

4
, 1 2
Trad-MCN
(6].
Trad-MCN
[6].
2.
Tradescantia 4430
20 (>200 ) (growth chamber) 24

(T oluene) :
400 mg Tenax TA
2 , 6 9
24 ,

®Co ( 150 TBq, Panoramic Irradiator,
Atomic Energy of Canada Ltd.) , (cuttings)



0 50 cGy
30 cGy

Hougland's solution No.2 6

[4].

10 ,
300 4
100
3.
(dose-response relationship)
, 50 cGy
MCN -
0 50 cGy MCN
- (Fig. 1).
(1)
Fuen = 197D + 405, (1? = 095) ----mmmmmmm oo (1)
Fuen = (M CN/ 100 tetrads)

D = (cGy).
r’=095 0 50 cGy -

4 MCN/ 100 tetrads
[7].



(T oluene)

9 1368 /
96%
1368 / (2
, 6 , 9 ) , 62 + 05,
82 + 10, 157 £+ 08 MCN/100 tetrads
(r) 092
(Fig. 2)
Fuen = 1.31C + 253, (1? = 084) ------mmmmmmm oo (2)
Fuen = (M CN/ 100 tetrads)
C = (hr).
r’=084 0 9hr
(background rate) 253 MCN/ 100 tetrads
29 £+ 04 MCN/ 100
tetrads , [8].
(Table 1).
25 cGy
24
8 ,
100 ppm
0.36 ppm

biomonitoring



1

Trad-MCN

T. H. Ma, "Tradescantia micronucleus bioassay and pollen tube chromatid

aberration test for in situ monitoring and mutagen screening”, Environ.

H ealth Prospect. 37:85-90. (1981)
T. H. Ma, G. J. Kentos, Jr. and V. A. Anderson, "Stage sensitivity and

dose response of meiotic chromosomes of pollen mother cells of

Tradescantia to X-rays", Environ. Exp. Bot. 20, 169- 174 (1980).

3. T.H. Ma, "Micronuclei induced by X-rays and chemical mutagens in meiotic



pollen mother cells of Tradescantia - A promising mutagen test system",
M ut. Res. 64, 307-313 (1979).

K. Sax, "Chromosome aberrations induced by X-rays", Genetics 23, 494-516
(1938)

. W. F. Grant, "Higher plant bioassays for the detection of chromosomal
aberrations and gene mutations--a brief historical background on their use
for screening and monitoring environmental chemicals”, Mut. Res. 426,
107- 112 (1999).

. T. H. Ma, A. H. Sparrow, A. H. Sparrow, L. A. Schairer, and A. F.
Anderson, "Effect of 1, 2-dibromoethane (DBE) on meiotic chromosomes of
Tradescantia. Mut. Res. 58, 251- 258 (1978).

. J. K. Kim, H. S. Song and S. H. Hyun. 1999. Dose-response relationship of
micronucleus frequency in pollen mother cells of Tradescantia, J. Kor.
Assoc. Radiat. Prot., 24:187- 192.

J. K. Kim et al. 1995. Biologica Monitoring of Radiation using Indicator
Plants, KAERI/RR- 158395, Korea Atomic Energy Research Institute.

100
20 |
LT

40 | L]

Micronuclei / 100 tetrads

20

[ 10 20 30 40 50

Radiation dose (cGy)

Figure 1. Micronucleus frequencies induced by radiation

in pollenmother cells of T -4430.
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Figure 2. Micronucleus frequencies induced by toluene exposure

in pollen mother cells of T -4430.

Table. 1. Radiation dose and toluene exposure time for inducing the same

frequencies of micronuclei in Tradescantia pollen mother cells

T oluene Micronucleus Radiation dose equivalent
exposure time frequencies to toluene exposure time Remarks
(hr) (MCN/ 100 tetrads) (cGy)
2 52 06
6 10.3 30
9 14.3 52
12 18.3 72

24 40.0 18.0
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