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Effects of lanthanum on the active oxygen
scavenging enzyme activities and ultrastructure
in Potamogeton crispus leaves
HU Jin-Zhao

( School of Agriculture Sciences, Xichang College , Xichang 615013, China )

Abstract; The ultrastructural and physiological effects of lanthanum on Potamogeton crispus were studied in present
hydroponic experiment. It was found that the foliage grew better in LaCl, « 8H,O than in the medium without LaCl,
« 8H,0. The chlorophyll content, average auto— fluorescent intensity, nitric acid reducase (NRase) activity, peroxi-
dase(POD) activity, catalase(CAT ) activity and soluble protein content increased when the plants were treated with
lower La*" concentration, whereas superoxide dismutase(SOD) activity, membrane permeability,O," generation rate
and malondialdehyde (MDA) content decreased. The TEM results provided an ultrastructural evidence
for the effect of La** on P. crispus. The optimum La’" concentrations which promote P. crispus growth
were suggested to range from 10 to 15 mg + L.
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scavenging enzyme and NRase in P. crispus leaves

Effects of La*" on the activities of active oxygen

o CAT SOD POD NRase
La’" con- .. .. ..
) tration aCIlVlly ElCllVlly acthIty (‘l(,thlty
(‘e“ S Uegl (NU-g' (A s min' (uge b
men FW) FW) cg") g FW)
0 37.82 1895. 47 1027. 21 80. 60
49, 27 1763. 29 1256. 32 81.95
5 72.75 1617.72 1729.93 83.53
10 129. 40 1628. 65 1394. 59 92. 30
15 109. 57 1212. 83 840. 26 89.48
20 86.32 988.42 427.03 82.14
2.3 La*t (0N
O, La*"

., 5mg-+ L' La*" ; 57.8% (r=
-0. 998, P<C0.01), ,15~20 mg « L
La** (r=0.892,P<C0.05)(C 3),
2.4 La*t MDA

(1~5 mg + L") La"' s
MDA ,5 mg+ L La*’
, MDA , 80.7%, La*"
5mg-L" ,MDA ,20 mg « L
1.93 (C 4),
2.5 La’*
LaS{ .

,1 mg * L' La
20 mg + L' La*"

b b

64.3%C 5,

379
0.014
@ i“;i’ 0.012
;tH cT 0.01 [
i 2 e
& E 0008 3
e
m & 2 0.006
B
59 o 0.004
0.002
0 1 1 1 1 ]
0 1 5 10 15 20
lig’™ P La” concentration (mg. L")
3 La* O,
Fig.3 Effects of La®" on O, generation

rate of P. crispus leaves

T
°
ﬂ 5
LI
23
c
8
<
=]
§ ] 1 | | |
0 1 5 10 15 20
La* RE La” concentration (mg. L")
4 La** MDA
Fig.4 Effects of La’" on MDA contents
of P. crispus leaves
2.6 La*t
La3+
. La*" (r=-
0. 965,** P<C0.01), 15~20 mg + L' La*"
« 6),
2.7 La**
R La3+
7:a,b), 10 mg+« L' La*" 3
d ,
,20 mg » L! .
C 7:d, ,
La3+ s 1483+



380 32
o~
'w & ’
w E
3, @ N
- = ° ’ L837
Qmﬁr;] g L 3+
i ’ @
ﬁ o ¢ D, La’"
m 3t , , (2007)
B
0 L L L L ! (2004) o
0 1 5 10 15 20 (LSCM) La® 5mg+ L}
Lge RE La3+ concentration(mg. L") ,
0 L « 2, La*
Fig.5 Effects of La’" on soluble protein (2008)
contents of P. crispus leaves °
, La*" (=10 mg *
LY \ )
= ( 7 :Co d) ’
s
o La*™" ,
W g
g £
S 3
E o N N o
ﬁ & (NRase)
e
HE E ( ,1998), La*™" ,
0 I : . . I NRase ,10 mg « L' La*
0 1 5 10 15 20
f , , NRase , 20 mg -+ L'
La" RE La” i 17!
a’ JRE La” concentration(mg.L™") La® ‘ NRase ( 1.
6 La'" La’t , La*"
Fig. 6 Effects of La’" on membrane permeability
. ] ( 5,
of P. crispus leaves
(1997)
ST T L8t
,10 mg L' La 3d ’ CaM s CaM
( 7:0),20mg e« L
La** . La*
s Las+
3 b b
H Las+ )
. s La’"
’ SOD La* , NRase
CAT POD C D, .POD s
SOD O, ) ,
La®" O, C 3, s NADH,
SOD o O NRase )
( 3) MDA « 4, ,
C 6), ) ) o ,
La** , La™ ( La*"

5~10mg -+ L"),



381

7 La*" a. .
(CW) ,X20 0003 b. s (Cp)
(Mi), X15 000; d. 20 mg » L' La*" 3d s

Fig. 7 Effects of La’" on ultranstructure of P. crispus leafl cells
mitochondria, chloroplast, golgi bodies and cell wall, X 20 000; b. Control of leaf cells,showing the normal chloroplast and
mitochondria, X8 000; e¢. Leaf cells treated with 10 mg « L' La’" for 3 days.showing chloroplast and mitochondrion with

asymmetric cristae, X 15 000; d. Leaf cells treated with 20 mg « L' La*" for 3 days,showing swollen chloroplast, X 12 000.
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