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Relieving to Hg?* injury of Alternanthera philoxeroides’ antioxidant

enzyme system by sprayed 6-BA

ZHOU HDI’lg-WEia SHI Guo-Xin, CHEN Jing—Yao, ZHU Lei (College of Life Sctence, Nanjing
Normal University . Nanyng -210097,,China ). Acta Ecologica Sinica.2003.23(2):387~392.

Abstract : More attention has been paid to Cytomin, one of the activest members of phytohormone, since
found in 1960s. Recently, the studies on cytomin are mainly focused on the field of tissue culture and
regulation of gene expression, etc. and a few have been done on anti-adversity (such as drought. waterlog
and salt stress) and antiaging. But, because of atmospheric sedimentation, geological leakage, untreated
industrial effluents, and waste dischargement, heavy metals have hecome one of the primary factors that
bring about global pollution. Among them. heavy metal aquatic pollution can directly affect the growth of
hydrophyte. Under this adversity. what effects will be produced by f{oliar spraying of cytomin on
hydrophyte have not been reported in detail until now.

In the present experiment, after cultivated with distilled water for two days., Alternanthera
philoreroides(Mart. YGriseb grows in aquarium containing different gradient concentration of Hg®". The
experiment designs are as following: each five aquariums as one group. control group was only added with
FHg’' . and the other three ones were additional foliar sprayed with three different concentration of 6 —BA
(1 %x10 "mol/LL.2X 10 "mol/L.3 X 10" "mol/1.}. respectively, to study the effect of spraying 6-BA on
protective enzymes system (SOD,POD,CAT . MDA .Q; ~,et al) compared with that of Hg®" treatment
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only. Through this experiment , we manage to find out the mechanism of Alternanthera philoreroides in
resisting heavy metal pollution and to provide methods and data against heavy metal pollution.

The result shows that the activities of SOD,POD,CAT in Alternanthera philoxeroides rise firstly,
then drop or continue to decrease with the increasing of Hg?* concentration, while the content of MDA and
generation rate of Jy have a rising trend. After being sprayed with 6-BA. the obvious changes are
found: the decrease of SOD, POD and CAT activities become much slower , and MDA content and
generation rate of O; ~ increase a little slower than those of the control. Moreover, among the three
treatments of 6-BA ,the relieving effects of high concentration group (2X 10~ *mol/L .3 X 10 *mol/L) are
more obvious than that of 110 °mol/L.

So we can come to the conclusion that 6-BA can effectively improve the activity of antioxidase and
reduce the generation of active oxygen. It is proved that the former depends on the increase of the
antioxidase content and the activity itself, while the latter mainly depends on that 6-BA can improve the
ability of antioxidase to eliminated active oxygen, therefore it indirectly reduces the conient of active
oxygen. It is still uncertain whether 6-BA has direct effect on active oxygen, so some further studies are
needed. Besides. it is also showed that various concentration 6-BA by foliar spraying have different effects
on physiological characters of Alternanthera philoxeroides under Hg?* pollution; 2X 107 °mol/L is the best
dose of 6-BA for the changes of SOD,MDA and O; ", on the other hand, CAT and POD are significantly
affected under 3 X 107 °mol/1. 6-BA. This may be closely connected with the difference mechanism of 6-BA
on different matter. O; ~ can be dismutated by SOD to H,O,, In other words, SOD can reduce the
production of (), ~ which is a poisonous and powerful oxidant. In addition, (), ~ can cause the membrane
lipid to be peroxidized and promote the production of MDA. Thus we confirm that there are some certain
connections among SOD, MDA and O; ~, which is in coincidence with their reaction to the same
concentration of 6-BA. CAT and POD can eliminate H,0O, in plant and hold back the reaction of Haber-
Wiess. Higher concentration of 6-BA is advantageous to activate CAT and POD. What caused the
differences mentioned above may be in that the structure of enzyme and the acting site of each hormone are
both different. But further researches are needed to confirm it.
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Fig.2 Change of POD activity in leaves of Alternan-

thera philoxreroides treated with 6-BA and Hg?*
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Fig. 4 Change of content of MDA in leaves of Alter-

nanthera philoxervides treated with 6-BA and Hg®™
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