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Fig. 1. Effect of Cd**-treatment temperature on the PSII
electron transport activity of the chloroplasts isolated from
spinach. A, 10T ; 4, 20C; B, 30C. The value correspon-
ding 1o 100% was 240 ymolc O;»mg Chl~'-h™'
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1993).
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Fig. 2. PSII electron transport activity of Cd?*-treated ch-
loroplasts and washed chloroplasts after the treatment of
Cd**. O, Cd** treated chloroplasts; B, Cd**-treated chlo-
roplasts were washed by centrifuge. The value correspon-
ding to 100% was 240 pmole O;'mg Chl™'+h~'.
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Table 1. Effect of DPC, Mn**, Ca®* and BSA on the
DCPIP photoreduction activity of . chloroplasts trcated
with Cd**

Treatment Addition DCPIP photoreduction
Cad** (M) (umole-mg Chl~'*h "1 [%]
Control —a 120 [100]
50 — 64 [ 53]
Control 0,15 mM DPC 156 [130]
50 0.15 mM DPC 116 [ 97]
350 1 yM Mn?* 75 [ 63]
50 10 mM Ca?* 82 [ 68]
50 0.5% BSA 131 [109]

Mn*", Mn(CH:COO0),-4H,0; Ca’*. Ca(CH:COOQ)-H:0.
“Means omiitted from reaction mixture.

Table 2. Chlorophyl] fluorescence characteristics of chlo-
roplasts treated with Cd>*

Treatment  Fluorescence parameters (relative units)
Cd** (uM) Fo Fv Fm Fv/Fm

Control 1.60 540 700 0771 (100%)

10 1.60 520 680 0764 ( 99%)

50 1.65 4385 650 0746 ( 97%)

100 175 295 470 0628 ( 82%)
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Fig. 3. Comparison of PSI electron transport activity bet-
ween DCPIPH, and TMPDH.. They were added as elec-
tron domor in the reaction medium. O, chloroplasts were
treated Cd>* and then DCPIPH> was added as electron
donor; vV, Cd**-treated chloroplasts were washed by cent-
rifuge and DCPIPH, was added as electron donor; @,
chloroplasts were treated Cd** and then TMPDH, was
added as electron donor; V. (Cd**-treated chloroplasts
were washed by centrifuge and TMPDH; was added as
clectron donor, The values corresponding to 100% oxygen
consumption activity (PSI) of DCPIPH; and TMPDH,
were 315 and 345 pmole O.-mg Chl™'-h~", respectively.
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Inhibitory Effect of Cd?* on Photosynthetic Electron Transport Activity
in Isolated Spinach Chloroplasts

Park, Kang Eun and Hwa Sook Chung”
Department of Biology Education, Kyungpook National University, Taegu 702-701, Korea

ABSTRACT

The effect of Cd*’ on the electron transport rate of PSI and PSII was investigated in
isolated spinach chloroplasts. In photosystem II, the rate of electron transport was decreased
as the concentration of Cd?* was increased from 1 to 100 uM. The inhibitory effect of
Cd** was reduced when diphenylcarbazide was added to the reaction medium, indicating that
Cd*" affects primarily PSII oxygen evolving complexes of thylakoid membrane. The inhibitory
effect of Cd*" was reduced when Mn?" and Ca*' were added to the reaction medium, but
the inhibitory effect was not fully relieved. Although the activity of PSII was decreased signifi-
cantly by the treatment of 50 uM Cd**, Fv/Fm was decreased slightly. However, the treatment
of 100 uM Cd*' resulted in the marked decrease of Fv/Fm. In photosystem I, the rate
of electron transport decreased as the concentration of Cd?* was increased from 0.2 to 3.2
mM. The inhibitory effect of Cd*" was decreased when the chloroplast treated with Cd**
was washed by centrifugation.

Key words : spinach chloroplast, Cd**, PSI, PSIL chlorophyll fluorescence
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