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Effect of Zn?* on Membrane and Membrane Permeability of Isochrysis galbana 3011

ZHAO Pei, WANG Xue-ging*, CHEN Qing-sen, PENG Bo-li, KANG Kai, CHEN Huan
(Tianjin Key Laboratory of Food Biotechnology, College of Biotechnology and Food Science, Tianjin University of Commerce,
Tianjin 300134, China)

Abstract: Flow cytometry and fluorescence microscope were used to explore the effect of Zn* on membrane potential and
membance permeability in Isochrysis galbana 3011. The processed microalga were detected by flow cytometry and fluorescence
microscope with DiBAC(3) and PI staining through single-factor tests. The statistical software of SPSS 17.0 was used for variance
analysis of the data. The results showed that the membrane potential in macrophage was increased significantly and the
membance permeability was changed after stimulated with Zn?* in 5 pg/L for 4 min. Therefore, a dynamic membrane status was
observed and 5 ug/L Zn?* could lead to partial membrane depolarization and change the membance permeability of Isochrysis
galbana 3011, which may be linked to sodium ion channel.
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# 1 zZn* X} Isochrysis galbana 3011 41l fufE3EE#E(P1*/ DIBACH(3) ) MIBEM(X £ s, n=3)
Table 1 Effect of Zn?* on membrane permeability (P1*/ DiBAC4(3)") of Isochrysis galbana 3011 (X £ s, n=3) %
Zn? i VI [ /min
W I(ug/L) 1 2 3 4 5 6 7
0 3.9000 + 0.07000 3.8933 £+ 0.03512 4.0667 + 0.12097 3.8767 + 0.06110 4.0500 + 0.10440 3.8933 * 0.07234 3.9800 + 0.04583
5 3.2333 £ 0.15275 3.3700 £ 0.06245 3.4800 + 0.03000 3.5267 + 0.08505 2.7933 + 0.10066 3.1567 + 0.06110 47.1933 £ 0.27934**
10 1.4700 + 0.10583 1.0567 £ 0.16042 1.0933 £ 0.03215 1.0400 £ 0.16093 1.0700 + 0.05568 0.7000 + 0.05292** 0.6300 + 0.01732*
20 1.5500 + 0.06557 1.3600 £ 0.15524 1.5200 + 0.31321 1.5433 £ 0.06807 1.3633 £ 0.15503 1.7567 * 0.06028 2.0500 £ 0.04000
40 2.2000 £ 0.10000 2.5267 £ 0.09018 1.8100 + 0.55678 2.4367 * 0.08737 2.5300 * 0.09849 2.6500 * 0.07937 2.6433 £ 0.08622
80 7.4500 £ 0.09539 7.5633 £ 0.05686 7.7367 £ 0.05033 8.0533 4+ 0.07024 7.3067 *+ 0.01528 7.6767 *+ 0.07506 7.4833 £ 0.07638
160 13.1567 4 0.99279 13.4533 4= 0.68091 13.6700 + 1.19113 12.8033 £ 0.74474 12.8367 + 0.33081 12.5200 + 0.10000 12.6467 + 0.08386
320 15.7433 + 0.31565 15.8833 4= 0.09504 16.0867 + 0.21127 15.0467 £ 0.15822 15.4300 + 0.21656 15.3333 & 0.10970  14.6633 £ 0.07506

W HXTIROmME/L) AR, « 7 EFEP <0.05), s ZRWEEP <0.01),

CiE

%2 Zn? X} Isochrysis galbana 3011 40 ffiE e 47 (P1*/ DIBAC.(3))HIBM(X £ s, n=3)
Table 2 Effect of Zn?* on membrane potential (P1*/ DiIBAC4(3)~) of Isochrysis galbana 3011 (X = s, n=3)

%

Zn? i
I I(uglL) 1

fEF ] /min

2

3

4

5

6

7

0 2.5567 + 0.08963 2.4933 + 0.04726 2.5033 + 0.08021
5 0.7533 = 0.11676 1.1567 £ 0.06110 0.8700 + 0.18193
10  0.5600 + 0.01000 0.5367 + 0.03786 0.4933 + 0.08622
20 0.1567 £ 0.03055 0.5567 & 0.06506 0.6100 =+ 0.08544
40  4.8333 +0.07638 4.9600 + 0.07211 4.7633 + 0.06028
80 10.0533 £ 0.05508 9.2433 4 0.13051 9.5700 =+ 0.08544
160 13.5967 + 0.14844 13.3533 + 0.06506 13.4100 + 0.18028
320 12.7833 * 0.10066 13.5933 + 0.04509 13.7767 + 0.61720

2.5100 =+ 0.08000
1.4167 £ 0.11060*
0.5233 + 0.09018
0.7200 =+ 0.05568
4.5367 + 0.03215
9.2667 + 0.06028
14.1767 + 0.23029
14.1700 + 0.06557

2.5000 * 0.08544

2.4933 + 0.06658

2.5067 * 0.09504

14.3000 =+ 0.30000** 5.2200 + 0.20000** 0.0500 =+ 0.06245*

0.8333 £ 0.07506
0.8100 =+ 0.03000
4.1433 + 0.04509
9.2300 £ 0.16703
13.8533 + 0.06506
14.2800 + 0.10536

0.9633 £ 0.10599
0.8567 + 0.06028
4.6000 =+ 0.05000
8.4867 * 0.43097
14.1033 + 0.10693
13.9433 + 0.05686

1.5233 £ 0.28589
0.5400 =+ 0.08544
3.9700 £ 0.07810
8.8700 + 0.24637
13.6200 =+ 0.07550
13.4233 + 0.09504
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SO0 2 BB S, 3O R SO B ., H
IFi) B I o L A 85 R ) 3 R, L 7 R R A2 A A AN B
B Xl ER 2 i Zn? sk R K (5~320ng/L)
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b M= N NN ) SR AR St B L S e G €
FURFEBUAI A, v PR3 S e 24 456 128 7 T8 38 1 5% 0 o
{51 5 2 6 0 B s LA T B, LR 0 TR VR R 2 A 41 i
HEATRC I s O IL R A W AR e L R
B, SER AR, BT A, ANR T I A
1) R A 4k

2.2 Zn* Jil34J5 1sochrysis galbana 3011 ff)5¢ 65 & Ky
MIESE S

[ —HLEF . MIRZR SO TR A a b8 0min; b.4L#E 7min.
Bl 1 5ug/L Zn* 43 Isochrysis galbana 3011 i) P1 BZLIR I
Fig.1 Fluorescent micrographs of Isochrysis galbana 3011 with the
exposure of 5 ug/L Zn? and PI staining

A —HLEF . AR (9O TR A a /b8 0min: b.4L# 5min.
B2 5ug/L znz 42 Isochrysis galbana 3011 f¥) DiBAC.(3)#.3wiR iR
Fig.2 Fluorescent micrographs of Isochrysis galbana 3011 with
exposure of 5 pg/L Zn? and DiBAC«(3) staining
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