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Effects of Cr (VI) on physiological and
ultrastructural changes in leaves of
Ottelia alismoides (L. ) Pers
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Abstract: Ottelia alismoides (1. ) Pers was cultivated in water medium polluted with Cr (V1) of different gradi-
ent concentration for § days. Chlorophyll content and antioxidant enzyme systems changes were analyzed and
the ultrastructural damages of leaf cells were observed using electron micrescopy. The conclusion showed that
{13chloropyll content reached the highest point at 0. 1 mg/L. concentration and decreased afterward , while sofu-
ble protein content decreased with the increasing of cultural concentration; (2)Cr (V1) had a bad effect on the
activity of superoxide dismutase (SOD), peroxidase (POD) and catalase (CAT), they had a resistant peak at
0-1, 10, and 1 mg/L. respectively and deereased afterward; (3)Cr (V1) induced non-reversible damage of ultra-
structure, especially of the chloroplast \mitochondria and nueleus. That was the swelling of chloroplast , disrup-
tion and disappearance of chioroplast membrane. disintegration of chloroplast at last; the swelling of cristae of

mitochondria and vacuctation of mitochondria; deforming of nucleus, agglucination of chromatin of nucleus, de-
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struction of nucleoplasm and disruption of nuclear membrane. The toxic mechanism of heavy metals was dis-

cussed primarily on the base of experimental consult.

Key words; Otteha ahsmaoides (1.. ) Pers Cr (V1D pollution: physiology and chemistry; ultrastructure
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Fig. 1 Effect of (V1) on chlorophyll content
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Explanation of Plates

Ce-Chloroplast envelope; CP-Chloroplast; CW-Cell Wall; Mi-Mitchondria; N-Nucleus; Nm-Nuclear membrane; Nu-Nu-

cleolus,

Plate I

1. Ultrastructure of control leaf cells. showing normal chloroplast({ > 15 00} ; 2. Mitchondria in control leaf cell{ » 15 000} ;
3. Leal cells treated with 10 mg/L. Cr{V1}for 6 days. showing swelling of chloroplasts and thylakoids arranged irregularly
(> 17 000); 4. Leal cells treated with 100 mg/L Cr{VT}or 6 days, showing round chloroplasts and swollen thylakoids{ X
17 000); 5. Leaf cells treated with 50mg/L. CriV T} {or 6 days, showing disrupl:ilon of chloroplast membrane( X 17 DO0); 6.
\eaf cells treated with 50mg /1. Cr{VDior & days, showing disintegration of chloroplasts and vacuolation of mitchondria{ X
17 000); 7.l.eaf cells treated with 10mg/1. Cr{V1Xfor 6 days, showing disintegration of chloroplasts, swollen mitchondria
and vacuolation of organelles{ » 17 000} & Ultrastructure of control leaf cells, showing nueleus and nucleclust » 6 000}, 9.
Leaf cells treated with 100 mg/L. Cri{VIfor 6 days, showing agglutination of chromatin and enlarged perinuclear space (ar-
row J{ % 8 000); 10. Leal cells treated with 50mg/1. Cr{VI}for 6 days. showing deforming of mucleus{ 10 000}: 11.1.eaf
cells treated with 10 mg/L Cr{V1}{or 6 days, showing swelling of cristae of mitochondriat X 20 0007 ; 12. Leai cells treated
with 100 mg/L. CriVI}or 6 days. showing destruction of nucleoplasm{ »x 10 000); 13. Leaf cells treated with 50mg/I. Cr

(VT for 6 days, showing disruption of nuelear membrane and chloroplast membrane, disappearance of nucleoplasm (% &
000>,
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at Guanyin bay of Zhujiajian in Zhejiang province

See explanation at the end of text
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