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Abstract

The effect of N-(4-chlorophenyl) maleimide(CPMI), plant growth regulators, and alkylating agents
on gluathione(GSH) content and glutathione S-transferase(GST) activity was examined with 3-day-
old etiolated sorghum(Sorghum bicolor [L.] Moench) seedlings. The GSH content and GST activity
of untreated seedlings were higher in shoots than that in roots. Response of GST activity in coleoptile
was significantly greater than in other tissues of sorghum seedling, In CPMI-treated seedlings, GSH
content was not significantly different from that in untreated seedlings. CPM treatment resulted in
2.3-fold increase in GST activity measured with metolachlor as substrate in the coleoptile region. In
contrast, change in GST activity measured with metolachlor as substrate in the coleoptile region. In
contrast, change in GST activity measured with 1-chloro-2, 4-dinitrobenzene did not occur. The increase
of GST activity was caused by induction of a GST isozyme, which is substrate-specific to metolachlor.
Subsequently, two hypotheses related to metolachlor detoxification were evaluated on the basis of regula-
tion of plant growth regulators and substrate induction of GST activity. In coleoptile, GST activity
measured with metolachior was increased to 2.1-and 3.4-fold by both 2, 4-dichlorophenoxyacetic acid(2,
4-D) and metolachlor treated at the germination stage of sorghum, respectively. Treatments of 2.4-
D and metolachlor also induced isozymes exhibiting the activity toward metolachlor. One of the isozymes
was co-eluted with that induced by CPML These results indicated that increase in GST activity by
CPMI may be partially related to auxin regulation and substrate induction.
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Fig 1. Effect of CPMI on glutathione content
in 3-day-old etiolated sorghum seedli-
ngs.

Values represent the mean+ standard
error.
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Table 1. Effect of CPMI on GST activity in
coleoptiles, mesocotyls, meristems,
and roots of 3-day-old etiolated sor-
ghum seedlings.

GST activity”

Treatment S(t).r ghum
1s8ue CDNB  Metolachlor
Untreated Coleoptile 7.86a 4.29b
Mesocotyl 1.96b 2.87d
Meristem 227b 3.59¢
Root 2.05b 2.62d
CPMI- Coeoptile 8.18a 10.05a
treated  Mesocotyl 2.02b 3.72¢
Meristem 2.39b 4.53b
Root 2.11b 351c

a) GST activities were determined with both pmol GSH-
CDNB g! fresh wt min” and nmol GSH-metolachlor g’
fresh wt h': means followed by the same letter within
columns are not significantly different at 5% level accor-
ding to the LSD.
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Fig 2. EPLC-anion exchange(Mono Q) chro-
matograph of GST activity in coleopti-
les excised from untreated and CPMI-
treated sorghum seedling.

Protein was eluted from the column
with a gradient of NaCl. Each fraction
was assayed for GST activity using
CDNB and metolachlor as substrates.
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t& FA#Eshich
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lor]¢] {2 24-D# metolachior BEH %) 21z} 2.14),
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EPLC-anion exchange(Mono Q) chro-
matograph of GST activity in coleopti-
les excised from 2, 4-D-and metolach-
lor-treated sorghum seedlings. Protein
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el BEEel oI e B BREERe] Bl fady H
auxin &S 2 (LEHE] e 4 H Q) SEEEH
kel /ETL ol FolAol & Beoz YdErh o] £
Ea22E WHEHEANAA CPMIZl GST #ETY &l
ol A A o2 FRERSIAV e ERHE ARFETY
A SAIF] dete] HRYCE (FEE AR #iE
A &8, FFd CPMIY| 9% GSTLmetolachior]
EHEU WY ERFASHYHEC AW AR B
fEo.2 BAgiEl o] A=A T Froert ol FolAer &
Aoz Azhd.
Table 2. Effect of plant hormones and alkyla-
ting agents on glutathione content
and glutathione S-transferase activity

in coleoptiles of 3-day-old etiolated
sorghum seedlings.

GSH content  GST activity”

was eluted from the column with a gra-
dient of NaCl. Each fraction was assa-
yed for GST activity using CDNB and
metolachlor as substrates.

EHEY alkylation {Efhe] 2R whebr] GST &k
ol e 2R} sle o g JEgch

24-Dell 215 GST[metolachlor] & #kv CPMI
EERe) 7ol FYg NaCl B #iEANA 3719 F8
=02, 3, 09} 3hte e Ha(s) g vetls
BABoliti(2e 3). BREH| metolachlore] 739l
olE 3709l WA olde) 279 & &M A(6 7)7H
velstth o] & ity A RFEE I BR RER 8
°J#1 4 = metolachlorol] RS Zte GST isozymes©]
BHES AXEhe fERoH, TR o SloiA
CPMIe) 2|3+ GST[metolachlor]9] 7E¥: #-A 7} auxin
regulation ¥ substrate inductionol AL E B
BiElo] Qleg st Aok whEba] o] FEER

Treatment (nmol  GSH-me-
tolachlor mg? fr
(nmol g' fr wt) wt h')

Untreated 1855a 4.07c
Plant hormones
Auxin(24-D) 1419 8.53b
Ethylene(Ethephone) 1831a 4.05¢
Abscisic acid 1712a 4.22¢
Alkylating agents
Metolachlor 1871a 13712
2-lodoacetamide 1595a 2.84a
2-Br-N-phenylacetamide 1720a 371c

a) Means followed by the same letter within a column are
not significantly different at 5% level according to the
LSD.

L S ¢

B Wil X 3B £FAI £ ol CPML
Y £RFASYE 2 akylating agentol] 2]3 GSH &8
2 GST & #LE AEsiaic) ERE 59 i
I sl M GSTY &t GSHY & &o] Bl
uEle] =) VEbgcth CPMIE RS 5o A Lhehdt
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GST isozymes?] BHE 53l 34uj2] GST &t 8B
g 7hAL whAdl, 1€} alkylating agent= EHE 2-
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