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Differential Responses of GSH and GST in Two Rice Cultivars Under Cd Stress
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Abstract Reduced glutathione(GSH) and glutathione S—transferase GST are important components in the defence system of plants. The
conjugation of GSH to a variety of cytotoxic substances is catalyzed by GST. However, the function of GST in the detoxification of heavy metal
stress is not well understood. In this study, two rice cultivars  Teyou 559 and Kyou 818 with different Cd tolerance were hydroponically cul-
tured to study the variation of GSH and GST under different Cd treatments 0, 5 and 20 mg-L™ . Tt was shown that Cd treatment reduced the
biomass and increased Cd uptake and accumulation of two rice cultivars. Cadmium content and accumulation in rice roots were higher than
those in shoots. However, Cd translocation from roots to shoots differed significantly between the two cultivars. The ratio of Cd concentration in
shoots over roots  S/R increased for the less tolerant Teyou 559 but decreased for the more tolerant Kyou 818 when more Cd was added in the
solutions. The variation of GSH content and GST activity also differed for the two cultivars. Cadmium stress significantly promoted GSH and
GST in Teyou 559. However, the GSH content of Kyou 818 slightly declined under the low Cd treatment. Nevertheless, its GST activity
changed with the similar trend with Teyou 559, and it increased more significantly in roots. The above results revealed that rice GSH and GST
play important roles in Cd detoxification and immobilization, and their response mechanisms also exhibited genotypic differences, which may

be related to the difference in composition, expression and function of GST isoenzymes in the two rice cultivars.
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1 Cd g 15 !
Table 1 Effects of Cd on rice shoot biomass g« 15 plant™
/ /
Cd /mg- L £ g
0 CK 5 20 0 CK 5 20
559 6.55+0.0la  4.68+0.55b -28.55 3.42+0.42¢ -47.79 1.11+0.04a  0.92+0.12b -17.11 0.76+0.10b -31.53
K 818 5.20+0.54a 4.48+0.53ab -13.85 3.87+0.19b -25.58 0.90+0.07a  0.86+0.09a -4.44 0.85+0.05a -5.56
* ns ns ns ns ns
/ P<0.05, LSD -

Different letters after the data of fresh/dry weight of the same cultivar express significant difference P<0.05, LSD test .The same below.
P<0.05, Paried—Samples T Test ns

k

* significant difference between two cultivars in the same treatment P<0.05

CK

o

Data in parentheses express increase/decrease percentage compared with control CK .

o

ns—no significant difference. The same blow.

Cd Cd S/R Cd N o
Cd 1 Cd S5mg-L* K 818 GSH 559
559 Cd N S/R 30 . a a
K 818 Cd 20 mg- L™ 559
Cd K 818 SR O b
29.1% K 818 9.82% 1. Cd ; 20+
K 818 559 Cd ”
N 157
23 GSH 0 -
Cd 5d 559 GSH 559 ko818
Cd 3 cd 05 mg-L'Cd M 20 mg-L"'Cd
P<0.05
GSH 59.58% Cd Different letters express significant difference
GSH 3 3 1 ad Cd S/R
GSH Figure 1 Cd translocation ratio S/R under different Cd treatments
2 Cd
Table 2 Cd content mg-kg” DW and accumulation pg-plant™ in rice seedlings
559 K 818
Cd /mg- L
Cd /mg-kg "' DW
Shoot 0 CK 0C 0cC ns
5 105.28+9.42 B 134.60+ 2.98 B *
20 291.23+ 31.51 A 191.30+ 25.18 A *
Root 0 CK 0.97+ 0.01 C 0.97+ 0.01 C ns
5 461.69+ 46.69 B 462.61+2.73 B ns
20 1073.55+ 91.63 A 995.60+ 32.33 A ns
Cd /pg-plant™
Shoot 0 CK 0C 0C ns
5 6.39+ 0.27 B 7.76x 0.99 B ns
20 14.58+ 1.41 A 10.75+ 1.23 A ok
Root 0 CK 0.02+ 0.00 C 0.02+ 0.00 C ns
5 1031+ 222 B 9.33+ 095 B ns
20 17.29+ 1.47 A 18.53+ 1.62 A ns
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Cd 20 mg- L' Cd 5 GSH.GST
GSH 559 3 Table 5 Correlation coefficients of GSH and GST with the
559 Cd o physiological parameters of rice
2.4 GST 559 K 818
4
GST 4 Cd vs GSH 0946  0.922° 0.282 0.156
cd 2 GST Cd vs GST 0.835" 0.715" 0.757" 0.449
o cd 559 vs GSH -0.891" — 0.253 —
vs GST -0.790" — -0.394 —
GST o «
vs GSH -0.929 — 0.049 —
Cd 559 GST 103.5% oSt st omer
Cd 133.2% GST
1226%  47.76%. 818 _
559 K 818 Cd 097 mg-kg? 2 GST Cd
GST ° 559 GSH GST R
K 818 GST 559 K 818
GST Cd Cd GSH GST
74.57%, .
Cd GST
) 3
2.5 GSH.GST Cd
5 Cd GSH GST
559 GSH GST GSH  GST .
Cd \ 1 Cd 559
Cd K 818 K 818
: Cd o Cd Cd \
559 Cd Cd o
[27-9] Cd cd
GSH GST . K o
3 Cd GSH pgee FW
Table 3 Effect of Cd exposure on GSH content pg+g™ FW in rice seedlings
Cd /mg- L™
Shoot Root
0 CK 5 20 0 CK 5 20
559 28.78+ 1.36¢ 41.04+ 5.66b 42.60 54.86+ 7.39a 90.62 15.09+ 1.60b 24.08+ 4.95b 59.58 61.30+ 7.94a 306.2
K 818 38.94+ 10.89a 36.77+ 5.79a -5.57 45.32+ 9.00a 16.38 4714+ 25.71a 3445+ 9.79a -26.92 52.26+ 3.64a 10.86
ns ns ns ns ns ns
4 Cd GST U-mg™ prot
Table 4 Effect of Cd exposure on the activity of GST U-+mg™ prot in rice seedlings
cd /mg-L"!
Shoot Root
0 5 20 0 5 20
559 51.58+£7.80b  104.96+20.88a 103.5  120.26+4.59a 133.2 380.99+146.52b  427.70+21.32ab 12.26  562.96+8.02a 47.76
K 818 71.91+0.24b 81.34+£2.59b 13.11 149.41+33.58a 107.8 185.49+44.74b 446.90+90.26a 140.9 323.81+42.72a 74.57

* ns ns ns ns

Kk
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