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Influence of Hg”* on the growth and the antioxidant system of
an Antarctic algae Chlorophyceae L-4 and the feature of its
accumulating Hg**
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Abstract: Antarctic ice algae Chlorophyceae L-4 is an important component and primary
productivity of Antarctic ecosystem. It has specific physiological mechanism for longtime survival in
the polar environment. When living environment and conditions get change, membrane-lipid system
and protein level varies. Ultrastructure of ice algae also changes under heavy metal stress.

BEETE: EEARREREEHNo. 31200272); WEFEA G VEFT I AMF LI035 H (No.201305027, 201405015);
[ G R B AR PR 2 B4 0 H (No. 2013106); 7 — BT S AR & 5 5 4: 551 H (No. 2013G32);
[l GOV JRy gV A W0 M ) o i A S 3 & PR 42 9 H (No. MBSMAT-2012-08)
*BINAEE: Tel: 86-532-88967430; [X: miaojinlai@163.com
WHS BHA: 2014-04-24; EZ HHE: 2014-06-20; fHFEHF AR B BB (www.cnkinet): 2014-07-03



2 ph A4 He™ X Eg# 7K Chlorophyceae L-4 A= K FIi AL 22 G0 B 5200 B T4 B 48 Hg™ iy i

25

[Objective] To observe Chlorophyceae L-4 state under Hg*" stress, and study Hg>" enrichment and
influence on antioxidant system of Chlorophyceae L-4. Then provide theoretical foundation for
Antarctic environmental monitoring. [Methods] Drew growth curve of Antarctic algae in different
concentration stress conditions of Hg” and algae ultrastructure observation. Measured MDA content
and SOD enzyme activity. Detected Hg”" enrichment rule by ICP-MS. [Results] Cell count decreased
in lower Hg”" concentration (<100 pg/L), and in higher concentration (=250 pug/L), algae cells
died. MDA content increases as Hg”" concentration increased. SOD enzyme activity was enhanced at
first and then decreased. Hg2+ enrichment reaches a peak value within one hour and after that,
enrichment value reduced slightly. [Conclusion] Hg”" would be inhibiting and poisonous to the
growth of algae. Hg*" has obvious adverse influence on Chlorophyceae L-4 antioxidant system. Hg*"
absorption of L-4 reach saturation in one hour. Enrichment amount of Hg2+ decreased slightly when it
is over concentrated.

Keywords: Chlorophyceae L-4, Growth status, Antioxidant system, Hg®" accumulating, Antarctic ice
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Figure 1 Antarctic algae Chlorophyceae L-4 growth curve
in different Hg?* concentration culture medium

2.2 KEMABER SRR
221 FHEBEMBELER: WK 2A Por, IERHE
YRR, KA M AR, HA R
I, 2B il 1500 pg/L He” TR IRALFE 3 d
TSR, MMIMEE 2 kA B A b, dEAl
AR A, A IS, AiE 4R 2R
FRTEA, AR R R 2R T, HEE A A%
IR 5 SR

& 2C s 3 AN IEE 4R, K 2D SR 3 A2
EMA, EE 2D H, S A AN M 2 i A
AEER, HERRMEFHALE T —ME, 7rhiik
WAL T B, AR 2B kAT
WA, diffiskiA s, ZEaERESE 2B Fsr
PAASBEA AR

http://journals.im.ac.cn/wswxtbcn



28 A=Yy~ 8 Microbiol. China

2015, Vol.42, No.1

0 pm KYKY-2 800B SEM _ SN:0108

2 EEEMAEAEEMARITE R RE
Figure 2 Normal and stress algae cells SEM pictures
e A RNIER AN B SAPRABEANN; C: 3 /NIER AN D: 3 MMABEANNL. He® WRIEEN 1500 pg/L, AR 3 d.
Note: A: Single normal cell; B: Single stress cell; C: Three normal cells; D: Three stress cells. Hg®" concentration was 1 500 pg/L, stress time

was 3 days.
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Figure 3 Antarctic algae Chlorophyceae L-4 TEM pictures
e AL D RIEHAIME, B, C HEELIM, HgWRIE N 1500 ng/L. B HANEIY 3 d, CWHARTES 1d. BIAEES 1 A 5000
£%, B R 7000 %, C 4500045, DK 3500H%5 CW: 4UiRE; CM: AU, Chl: Migkidk; M. Zokifk; S: JEkbk; SN: Jek

K N: giffil; NM: #ZHE; NL: 21

Note: A and D show normal cells, B and C show poisoned cells, Hg” concentration was 1 500 pg/L. B stress time was 3 days, C was 1 day.
Magnification: A: 5 000; B: 7 000; C: 5 000; D: 3 500. CW: Cell wall; CM: Cell membrane; Chl: Chloroplast; M: Mitochondria; S: Starch;
SN: Starch nucleus; N: Cell nucleus; NM: Nuclear membrane; NL: Nucleolus.
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Figure 4 Antarctic algae Chlorophyceae L-4 MDA content
under different Hg?*concentrations
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Figure 5 Antarctic algae Chlorophyceae L-4 SOD enzyme
activity under different Hg>* concentrations

2.4 FERIKE L4 RIKEE Hg ' HoME

2.4.1 FERIKEE L4 3t 3 pmol/L JRER) Hg B&
=ML MR B I RIRE: HE 6 ATLIE L, Mk
KT Hg™" B0 i H it 2 W R s ) 4 4 K v e
T, EWZRMETRIE] 1 h B, OO T AR
WA He . M 1 h JREG L4 o He? o i
THETFRSEE 1T [, ) 4 h P9I, L-4 FP g Hg®
FrEIFRIA R . 408 Lk EdE, MOFRTR
i Hg® B 1 h 2 L-4 KR He® it Fe, T
M1 h#] 4 b L4 B8 He B MR FHE
FIFFLELRE T I B4R AR (K Y 3 h), XAt e
B L4 A0S SR Hg? 3 I A3 A L 3
WMLk ¥ Chlorophyceae L-4 X Hg®* i 3= %2
fE1h AN,

242 FIRIKE L-4 W ARERE Hg IR 1 h 589
WU EEEME: FVKEE L-4 X5 0.50, 1.25, 3.00.,
6.25. 15.00 F1 30.00 pmol/L 6 FA [k B Hg® W it
1 h (s SR SREIRA R 7 FR. b Bk
S5 T LIE MBS AN He W R e, BT
MG TR 5 He® e d R BT Y He™
WIEEF] 625 umol/L B, THEMAH Y Hg™ &>
0.337 8 mg/g. 5, MR He™ WIE4kLIR w2
15.00 pumol/L F1 30.00 pumol/L , {F& T #fAcrpi iy He?*
GRAMEE AL FT, MREERA TR, X

http://journals.im.ac.cn/wswxtbcn

0.30
0.28
0.26
0.24 +

0.22
0.20 f
0.18

0.16
0.14 L
012 |
0.10

Final contene (mg/g)

10 min 20 min 30min 1h 2h 4h 8h
Accumulating time

6 FatkikiE Chlorophyceae L-4 Xf 3 pmol/L iREHY

Hg B EMEATE AT L AE

Figure 6 Enrichment concentration curve of Antarctic
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