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EFFECT OF ZNON PROTECTIVE ENZYM ESACT IVITY,OSMOLY TESCONTENT AND
CA’* DISTRIBUTION INLEAVESOFNW PHOIDES PEL TA TUM

XU Qin-Song, $H 1 Guo-Xin, JIWangDong, DU Kai-He and XU Ye
(College of L ife Sciences Nanjing Nomal U niversity, Jiangsu Key Lab of B iodiversity and B iotechnology, Nanjing 210097)

Abstract: Zinc (Zn) isan essential microelement for nomal growth and development of plants at lov concentration; how-
ever, it isal® an important envirormental pollutant due o anthropogenic presaure aswell In the present study, Nym-
phoides peltatun, a rooted-floating aquatic macrophyte, was cultivated with elevated concentration of Zn (0, 5, 10, 15 and
20mg/L) for 9d regectively. The reponse of activities of superoxide disnutase(SOD) and peroxidase(PFOD) , osnolytes
(prline and luble sugar) t Zn stresswas investigated and C& * ultrastructural distribution in leaf cellswas examined
with the cytochemical method of calcium antimonate precipitation The results indicated that Zn decreased SOD activity by
11 46% —75 22% and the inhibition action reached significant level (R = - Q 8642, p<0. 05) compared with that of
control; while it stimulated FOD activity and increased by 2 55—3 89 fold over that of control; in regponse t Zn pollu-
tion, N. peltatum exhibited a enhanceament in proline level and increased by 49 93% —142 31% in comparion t con-
trol; the same tendency was al® recorded in Dluble sugar level under Zn stress, its accumulation shoved progressive in-
creaewith the rise of external Zn concentration and enhanced by 13 83% to 100. 64%, regectively Electron microscope
observation showed that C& " mainly distributed within intercellular pace and vacuole, sme calcium deposits could be
randomly found in cytoplasnic matrix and nucleus under nomal conditions, when different dose of Zn was added into the
culture slution, and the calciun level in these compariments lowered while that in cytoplasn increased reanarkably, epe-
cially bigger particles of calcium deposits gppeared at the inner agpect of plasnalenma and cell nucleus, which might be
attributed to the opening of the calcium channels in plasnalanma and tonoplast and the lossof activity of the cd’ pumnp,
this, in tum further enhanced the calcium level of cell interior. The riseof C& " level in cytoplasn and cell nucleusmaybe
related to the changesof a seriesof physiological and biochemical processes The dense distribution of cd” in inner agect
of plasnalenma and in cell nucleusmight lead to the danage to the plant cell or the death in the end Based on observar
tions in the present investigation, it can be concluded that sveral defense systans are activated smultaneously when af-
fected by Zn, including the induction of stress enzymes (POD) , increase of synthesisor content in osnolytes (proline and
oluble sugar) and changes in the distribution and content of loosely-bound ca’.

Key words Zn; Nymphoides peltatum; SOD; PFOD; Pmoline Soluble sugar; Calcium; Regponse
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Ca2+
Plate The localization of calcium in leaf cellsof N. peltatum under normal condition
1. ca’ (V)  (x10000); 2. ca”* (%
10000) ; 3. ( x15000) ; 4. cat ( x17000)

1. The calciun was localized mainly in vacuole (V, x10000); 2. Snaller anounts of calcium was sen in cytplasn and nucleus 3.A great anounts
of calcium was distributed in intercellular spaces (1S, x15000); 4. Same calcium precipitates resided in cell wall (OV, x17000)

Zn ca’"
Plate The change of calcium level in leaf cells of N. peltatum treated with Zn
5 5mg/L Zn , ( x17000); 6 5mg/L Zn ,
(N) ( x15000); 7. 15mg/L Zn , (N)
( x15000); & 15mg/L Zn , ( x15000); 9 EGTA ,
( x17000); 10 15mg/L Zn , ( x17000)

5 The bigger calcium precipitate particles gopeared at the inner agect of plasnalenma and cytoplasn in leaf cells treated with Smg/L Zn ( x 17000) ;
6 The depositswith multiring structure exhibited at the inner agect of plasnalanma and nucleus (N) in leaf cells treated with 5mg/L Zn ( x15000) ; 7.
The anounts of calcium particles increased obviously in nucleus (N) compared with nomal condition and laver concentration in leef cells treated with
15mg/L Zn ( x15000); 8 The amounts of calciun precipitates increased remarkably in cytoplasn in leaf cells treated with 15mg/L Zn ( x 15000) ;
9 The trangarent region with same shgpe smilar t original precipitates gppeared in inner apect of plasnalenma after the sectionswere treated with
EGTA ( x17000); 1Q The amounts of calcium precipitates increased remarkably in cytoplasn in leaf cells treated with 15mg/L Zn ( x 17000)



