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Comparison of Risks due to Bisphenol A and Radiation
with Trad—MCN Assay
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have been being used for various

Abstract

Many kinds of synthetic chemicals
purposes. Some of them are called 'environmental hormones’ because they can

disturb the endocrine system of organisms. Presently no technique is established
for the quantitative assessment of biological risk of the environmental hormones.



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. Micronucleus frequencies in PMC showed a good dose-

and concentration-response relationship for radiation and bisphenol A. From the

dose-response relationship, it is possible to estimate the equivalent bisphenol A

concentration, or vice versa. One pM/ml of bisphenol A is equivalent to 1.8

cGy of radiation in the induction of micronuclei. It is known from the result that

Trad—-MCN assay can be an excellent tool for detection of biological risk due to

environmental toxicants or synthetic chemicals.

%

A

Fack o

25

s AFARIE RIE7] A

F7F HEH A Aol

o}
5

SHAl Tt = A

3}
o}

,mo

R

%1-

et ol 7HA

4ol

Bisphenol A %9

tho] 4l DDT, PCBs %

-
1

= Aol Aol U= o

o]/

o

3|
pud

37 o] Foj Aok gt

7P7F Bk A

E

b

ki3

17 el o

9]

3 AESE 9

X (PMCG;

AA vebdn. AFEiE e sk RA

Aol

o
L I

o] gt
pollen mother cel)& 4SS &

=0l
sl
O
1
ﬁo
o

A

o
K

dE A v [2] 2y S A

=

o]

BN

i

;OU

fi%e)
i

)
T

ol

—~
fi%e)

—~
fite)

A (tetrad) Al 7]



S 47 Trad-MCN assay&lsto] &=
&4 At o] 8H 7] A FEF T
o

o
=
P
"
I,
K

TN E v AP AN £ o

g].m]}ﬂl"j—liﬂ ENELIE B2 AEAE
1

[-'O
i
i
N
=2
o
fru
3
o 2
o
Lz
L rlr
=2 :‘o
rlr olo
no
-N )
4y nf o2 p
N2 oz om o
o T2
Lo o
do X oX
R 2
ft
oz T
M o mE & Y

2 oo 1
o
2
2
N
>,
o
Ir
N
24
ox
Lo
1
ol g
2
Lo
Jo
rN
It
o,
o,
N
)
=
ojt M
)
N
iy
=
e
d
=
e

r}m ok
—H
rir
=)
@
g
o,
w
g
e
—
@
-
<o)
©
=
~
>
2
o,
[e]
ol
&
)
>
i,
=
>~
>
=2
=2
rob
o2
it
Y

EEHQJ ZAES AY FiE 2527, 35454 4 Xi’d
© Ao® g AFIIiHE fddE R o] &5
I i H]2dE o o] (bisphenol A)el
A A& s e AF-9kE BA9 AYS S3she] vAd

Mol ola) fFuE: Zzte] QEsd flelg wasar,

ol o
= rX?_“, ra
ok
>
>
2
=2,
oy

o o
ox
it

B -
of\

e
td
=
=

Lo

FUF
2
©
et
o
o
=)

SAIAE ARG AEAE YA W3tst

WA e Tradescantia 4430 285 A&t A HHsHA A5H sHA
2 AHste] At EHE 2070 o)A (>2003817])8 AAS (growth chamber)ol A 24
AZE EAAZ Y APl ARSI

Bisphenol A : H|2dE do] (4,4 -Isopropylidenediphenol, CisHis02 FW:228.3,

Sigma Co.)& F& A A= E8do]7] o og&o] &A1 tha 1%

HNo g A3t 1, 2 183 4 pM/mle] FER 3|Alsto] AESEATH A o

U HHAIAME 7 R H s do]d A de] A v F7V
EF

(aeration) = A A|3FHA 6A17F FoF ] 3t

WALA 2=AF - gAAdLe YCo (YA E 9k 150 TBq, Panoramic Irradiator,
Atomic Energy of Canada Ltd.)< ©]83t3i, dHSHA (cuttings)7} A=+ A&
WA sk 918 717 G HAE dEE F7]FAA4 0~50 cGyE FAFSHA T



=l

A

Hougland’s solution No.2 64 3]2] <l o

A =R

-
s

WA 2AP B 8

wpskek [11].

=
=

4%

ddel Ay 7] B

5|
pul

A=

= 71A ek

o et E

g gt Eo| A oF 30078 o] e 4%

Ay
SAmA 7t

goj= =
hpol

J|

THE 109709 &

49

<
T

AA 7 2

v

3N
SH

bl 100 AREAE 7 Al

S

A QAN 77

b o,

e
L

BK

._lyyl

ko] X3 e Chadwick®} Leenhouts (1980)<]

Hlo]E 2]

7b Abell ol 24

hyA
s 4

5 S7FeHA HH A

ol o]2A HARE Aoy F=7F Y

g

s

To-

a7}

SRR

= A
T

Zhell

=
S

o FE9

o2 ety

7S

]

o)1=
T3 -

s}7b YEnA

-
X

o]¢} & linear—quadratic dose-response? 7%= A

=

A

B ol w|

<

&} A

A

ol7] w&ol A

it
s

)

R

-
Y
als

o}
iz

Aol [9,10].

At
Xq

el o, 50 Gy ol th



e Wol7b wig AA vEuA AE-ukE dAE 7As s 29 dew
s Aok 28y 0~50 cGy A& 9ol F gt o) MCN B4 8o 2t
Ad-bs #A7E Felstvds A & ¢ gy (Fig. 1. A #AS BdE]
Zte b e A2 gse (DA 2o

Fucn = 197D + 405, (7 = 095) -~ (1)

o171 A,

Fuex = A wlA 84 E (MCN/100 tetrads)

D = v (cGy)

o] A F7AF <0952 0~50 cGy AR elel lojA o] AdiF-wts A
€ QAR fxdste Ao FoUt flas & AT BAN Y Aol =
A mAEe] AP ES H 4 MCN/100 tetradsQlH] o] #he AAR 4% s}
wEAE vAE 2A Y ES] Mol dA s Ao® ey (111

u] 233 o o] o ms& Az MAREAS Fotol Qe AF AW,
= 1, 2 283 4 pM/mle] ¥ ¥
) A A FeE ARG (Fig 2. MaAE Aol 49

B4 ke 1% g AYTe 233106200 W 1 M/mlE AHE o
A el AAPELS 8061070 (p<0.01), 2 M/mlS AH A E W= 12.761+1.06
(p<0.01), Z1& 3 4 pM/mlS A3 AFEn] ] SHERAE T 4372 G2 A
el mlAEl2 19671152 (p<0.00D)elAtt. & AHEldh HlAadE ool FEvt

BeFE AFDAH e sRrAEd deiue dMAEge] weka F }%ziw
Azdsfule] QA el uasE oold el Feld %Eﬂ%zﬁl% the}
itk A vAE QA EO] Zi: HlAwE oo weALe (A3 2r) Wil
A ke Tl Bl adE oolrh AEAd vA= FFE FAT F AJH
Fucn = 426D + 324, (=098 (2)

o] 7] A,
Fuen = Hdl #AS A E (MCN/100 tetrads)
Hl ¥ = olo] F%=( «M/ml).

)
I

3o
2
X
Lo

o] @A F7)ASF r°=0982 0~4 xM/mle] ¥ <ol X3
& Aol FH7F glSS & & AT AAA e A4

AEe] AARGES HA 3.2 MCN/100 tetradsQlel o] e HAR &



2 e (111

o]

R
<

I 7% 5 cGy7t

ﬂ

==
fi%e)

3L

. BN

Aoz vtk el oel A

s

=

I 1 pM/mle] vl 2dE 9ol 1.8 cGyoll 4
o)

BAETL 5

24

3N

1] A]

}

k)
pal

|

.
fi%e)

oo

&

tol viebd Asbsh wmsty vhe

°©

a¥ A& 9} Trad-MCNel 2]

(Table. 1).

3

R

-

L

__OE
0

o
el
S

|

Aol
JEEE

1

T

Zolg}

1

Betn glont o ATA )

}

°
pol

5]

o 2=
= T

3]
=

/\E]

P UEH Al GelE el o

L84

o| 3%

1

= A=A WAl

e
A7AA

]

o=
il

" ol %
w3 7 .

;O_I
ofy
=0

o
(!
sl
o
ofF
ﬁo
)
Njo

Bo

i

=

=

2 3}

AP T v 28 o o7} AFE )

skl 1

17}3

. .\lo

H] ol

oy ke)
&S

3

el

Tor

Trad-MCN

ol

Bl

—~
o



Table. 1. Bissphenol A concentration and equivalent radiation dose for inducing

the same micronucleus frequency in 7Tradescantia pollen mother cells

Bispehol A Equivalent Micronucleus
( pM /o) radiation dose frequency Remarks
# (cGy) (MCN/100 tetrads)
0.5 0.68 54
1 1.8 75
2 39 11.8
4 8.2 20.3
8 16.9 37.3
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Figure 1. Micronucleus frequencies induced by radiation in pollen
mother cells of T-4430.
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Figure 2. Micronucleus frequencies induced by bisphenol A

in pollen mother cells of T-4430.
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