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ABSTRACT

The room temperature fluorescence induction of chloroplasts was utilized as a probe to locate
the site of inhibition by mercury, copper and zinc on PS II by mercury. Inhibitory effect of Hg?*
on electron transport activity was notable as compared with Cu®* and Zn?*. At concentrations
of HgCl; over 50 uM, activities of PS II and whole-chain electron transport decreased more than
70%, while that of P5 I decreased about 10~-30%. This suggestsa that PS II is more susceptible
to Hg®" than PS I is. In the presence of diphenylcarbazide (DPC), 50 pM HgCl, inhibited the
reduction of dichlorophenolindophenol (DCPIP) about 50%. Addition of heavy metals induced mar-
ked decrease in maximal variable fluorescence/initial fluorescence [(Fv)m/Fol, but no changes
in Fo. With various concentrations of heavy metals, changes of chlorophyll a fluorescence emitted
by PS II showed gradual decrease in photochemical quenching (gQ), which indicates an increase
in reduced state of electron acceptor, Qs Especially, the addition of HgCl, caused a notable dec-
rease of qQ. In the presence of 50 M HgCl;, energy-dependent quenching (qE) was completely
reduced, whereas in the presence of 50 uM CuCl; and ZnCl; it was still remained. The above
results are discussed on the effects of mecury in relation to water-splitting system and plastoqui-
none (PQ) shuttle system.
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Fig. 1. Effect of mercury, copper and zinc on elctron
transport activity in broken chloroplasts isolated from ba-
rley. Light intensity was 1,330 pmol-m~2-s~! PFD. Cont-
rol rate was 104 pmol Q;*mg Chl™*-h™%.
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Fig. 2. Effects of mercury on electron transport activities
ol PS T (O), PS IT (») and PS I+ (O) in barley chloro-
plasts. Light intensity was 1,330 umol-m~?-s~! PFD. Con-
trol rate of PS I, PS II and PS II+1 were 264, 75 and
104 pmol Qz+mg Chl~'+h™! each.
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Table 1. Effects of Hg?" on reduction of DCPIP in isola-
ted chloroplasts from barley. The values are the means
of 3 replicates of the representative experiment

Additions H.O — DCPIP DPC — DCPIP
mol-mg Chl™!-h™!
Control 367.6 (100) 419.1 (100
50 uM HgCl, 1785 ( 49) 2132 ( 51)
ol4ke] oA A I 2 ARAE 0% o442 JAE
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Fig. 3. Changes of (Fv)m/Fo in broken chloroplasts of
barley treated with mercury and copper, respectively.
(©), HegCly-treated chloroplasts isolated from barley seed-
lings grown for 7 days; (A), CuClp-treated chloroplasts
isolated from barley seedlings grown for 7 days.
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Fig. 4. Changes of photochemical quenching (gQ) in bro-
ken chloroplasts of barley at various comcentrations of
HgCl: (©), CuCl; (A) and ZnCl: (O). Light intensity was
1,330 pumol-m~2-5~! PFD.
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Fig. 5. Changes of energy-dependent quenching (gE) of
non-photochemical quenching in broken chloroplasts of
barley at various concentrations of HgCly (O), CuCl; (&)
and ZnCl; (Q). Light intensity was 1,330 pmol-m™2-¢™!
PFD.
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