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Biomarker Responses of Plagiomnium acutum to Lead Stress

LI Zhao—yang'?, CHEN Ling"?, MA Tao-wu!, LI Jing"*, GONG Shuang—jiao'?, LI Hong-liang'

(1.College of Biology and Environmental Science, Jishou University, Jishou 416000, China; 2.Laboratory of Plant Resources Conservation and
Utilization, College of Hunan Province, Jishou 416000, China)

Abstract: To investigate the possible negative effects of Pb stress on moss Plagiomnium acutum and the possible mechanisms by which P. a—
cutum can tolerate Pb stress, a submersion experiment was set up and the changes in biomarkers profiles(i.e. the contents of total chlorophyll,
malondialdehyde (MDA ), soluble sugar and free proline, as well as the activities of superoxide dismutase (SOD ), peroxidase (POD) and
catalase(CAT) ) in P. acutum under Pb stress were characterized. The results showed that there was an obvious dose—response relationship
between the visible damages observed in P. acutum and Pb concentrations in the solutions. At low concentration(20 mg+L™), Pb could cause
a significant increase in the content of total chlorophyll in P. acutum; whereas, at high concentrations(>50 mg+L™), Pb led to significant de—
creases in the content of total chlorophyll. P. acutum displayed a strong ability to accumulate Pb from the solutions. The concentrations of Pb
in P. acutum were significantly positively correlated to the concentrations of Pb in the solutions. The levels of MDA and free proline in P. acu—
tum significantly increased with increasing Pb concentrations in the solutions; however, a significant increase in the content of soluble sugar
was only observed in P. acutum treated with the highest Pb concentration. The contents of soluble protein and the activities of POD and CAT
significantly decreased with increasing concentrations of Pb in the solutions, with a maximum reduction of the CAT activity. In contrast, the

activity of SOD significantly increased with the increasing concentrations of Pb in the solutions. The damage of membrane protection system
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caused by lipid peroxidation, protein denaturation and inaction might be a primary cause of Pb toxicity in P. acutum. The osmotic regulation

might be one of the major processes that are able to mitigate the toxicity of Pb in P. acutum, while SOD seems to play an important role in e—

liminating ROS under Pb stress. The levels of total chlorophyll, MDA, free proline, soluble protein, CAT, and SOD might be considered as

sensitive biomarkers of Pb stress in P. acutum.
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Figure 1 Plagiomnium acutum showing visible damage as a result of Pb stress
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Table 1 Effects of different concentrations of Pb in solutions on the
contents of total chlorophyll and the concentrations of Pb in
Plagiomnium acutum

Pb ¥ /& /mg-L* K2R /mg-g” FW  Pb R & /mg-g' DW
Pb concentration Total chlorophyll Pb concentration
0 1.56+0.02 b 0.03+0.00 d
20 1.84+0.09 a 2.52+1.76 ¢
50 1.00+0.06 ¢ 65.44+0.81 b
100 0.88+0.01 ¢ 100.65+£12.02 a

T ARTFRFR A R AL PR 2 57 B 2% (P<0.05) . T,
Note: Numbers followed by different letters in the same column are

significantly different(P<0.05). The same as below.

Wi Pb Y& B A3E N 2 P SE3 5 PR H . 20 mg- L7 Ab3E
AR SRR A B LU BRI T 17.9%,{H 4 Pb
WEH 50 mg-L™ KDL LB, 1B EATE M B4 R
CREE TR, R Pb P vk BN RS,

F 13887, B Pb AbFEMR BE 3N , 5 Hh F T 2%
Pb EHEBEW N, EHEBENIEMHRXKR (=
0.966,P<0.05), 24 Pb ¥ H 20 mg L, MR R
Pb %} BELHL Y 87 % 124 Pb ¥ & & 100 mg- L™ B,
HERRFR R Pb A XF R A 3 469 1%,
22 Pb BME RMEATHER _BSEMNTL

HE 2 0, @b T&#E{& N MDA & & Pb
oy Vi JBE ) 1G0T S R, TR B S A TR A0
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FIBEINT 527% .800%F 2 527% .
2.3 Pb BfiE T~ il 58 KT 25 49 AT A M4 A0 i 25 B RO
SENTL

AT PR U0 225 R S N AFL ) 4 BB i A
TR AR bR . B 3 LR B, Pb ikl Al g
R KTEE ] A RS S B3, /5 Pb YRR 50 mg - L
KU BRI S PR RS N B2, 24 Pb VR EEIAE]
100 mg L™ B, DU ] bl 1 B S 3 180 , bk Bt

100 mg-L*
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Figure 2 Effects of different concentrations of Pb in solutions on

the contents of malondialdehyde(MDA ) in Plagiomnium acutum
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Figure 3 Effects of different concentrations of Pb in solutions on the contents of soluble sugar(A) and free proline(B)

in Plagiomnium acutum
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