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1 (mg/ L)
Tab. 1 The time and the concentrations of Se adding (mg/ L)
5d 6d 7d 8d 9 10d 11d
CK
I 300 400 300
I 300 400 300
il 300 400 300
v 300 400 300
11 , , *OH
37C Imin, H202
1.4 Xse Xse 1 mmol/L.
(51 1.7 (MDA) MDA
, Cse [12] ,
w Xge, (&s32— &w= 155 L/ mmol® cm, € )
Xse(g/g) = Cse(g/L)/ W(g/L) (Ei1) 3 , M+
1.5 11 crocal Origin 6. 0
2
(GPX)
[ 6] , 1Hmol 2.1
GPX
(SOD) A 560
Beauchamp 1l , Bewley ¥l )
, 1 W(g/1L)= 0.0211+ 0. 5083 x Ase0, r= 0.9957,
SOD ( n= 22, p< 0.0001 (Ej)
) s : A 560 )
SOD (Uy=(A -4 ) 50%A x Xge ) Xse 2 2
(E2) , I —1V, Xse 3
( CAT) Chance Xse) ) Xse )
Maehly'” , Ao 0.01 1 , I
CAT , , I —IV
( APX) , 3,
[10] , 1 Hmol , XSe , 3 ,
1 APX (€90= 2. 8 L/ mmol* cm)
(POD) ’ 1 )
t Ao 0.0 1 POD 2200mg/ L, (13
1000mg/ L, m v
1 2 ,
16 I —IV
, ) I IV
Fenton [ ) )
,H20» Fenton * OH , 21. 6% v

, ,  gress

B
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15.2% s Er E; ,
[13] Xse 2. 78, Xse . R .
1. 54( I 7 ), M IV Xs .
1.0, , T IV (p< ,
0.05)
2 5 ~ 11 Xse
Tab. 2 The stress ntensity of Se I test sets fran the 5"t 11"day
Xg(g/ g)The dress intensity of Se
Test sets 5d 6d 7d 8d 9d 10d 11d
I 0. 65 ( 0. 46) 121 (0 58) 1. 54 (0. 65) 1.30 (0.77) 1. 16 (0 86 L 09 (0. 92) 1.02 (0.98)
il 048 (0 &) 0. 9 (0. 71) 1.16 (0. 86) 1.01 (099 093 (1. 08) 0.82(1.22)
il 0. 41 (0. 74) 0.74 (0.94) 091 (1 10 08 (1. 2) 0.73 (1.37)
I\Y 0.33 (0.90) 063 (1L 11) 080 (1. 25) 0.69 (1. 44)
5 — 11 W(g/L) ; Note: The data in bracket are bianass (g/L) of S. platensis in test sets from the

5hio 11"day

Fig.1 The growth curves of S. platensis
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Fig. 2 The final biomass of S. platensis
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Tab. 3 The antioxidase activities of S. platensis

Antioxidase adivities( U/ mg)

Tesdt sets GPX SOD POD CAT APX
CK 1.20%0 41 20.9%11 0.71%0 11 0.4230. 04 18.3%+13
I 24.610 8 30.6%1.8 0. 8110 12 1.0810. 06 28.0%19
II 7.51%£0 32 24.4%1.2 1. 47£0 09 1.33%0. 06 31.6%1 4
il 4.5310 60 2.0tL5 2. 4810 07 1.45%0. 05 36.5512
\Y 3.8310 55 B.2%16 3. 1210 10 1.5310. 03 35016

3 ; Note: All experiments were performed with 3 replicates

GPX 0.05), 1l (p> 0.05),
, H,0, GPX m (p< 0.01) MDA
H202 3 ” 0
, GPX I MDA
s POD CAT APX , )
» POD , , MDA
POD H202 I
: M IV MDA ,
[15]
’ POD )
SOD (07 %) : MDA
, 3 , MDA
0y SOD * OH
, (r= — 0.9246, n=5,p < 0. 05) -OH
2.3 MDA
(MDA) MDA
(MDA) 3 3 ’ I 60~ —*— HLiEHEAEAES 1.5
(p< 0.01), | —— MDA R
i (p<0.05. TI IV . B 3 /
(p< 0.05) E 404 A = A]u;“
’ 2 301 \ :i:
(OH) % . ;-
, , £ 204 \‘ 0.5 :5
5 104 -
, I I
0 v
*OH CK | I Il v
*OH GPX PRy
, 3 MDA
MDA , Fig.3 The ablity of scavenging reactive oxygen species and

MDA contents of S. platensis

I MDA (p<
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EFFECTS OF SELENIUM STRESS ON ANTIOXIDASE SYSTEM OF
SPIRULINA PLATENSIS

CHEN St Jia', YANG Fang'-2, ZHENG Wen Jie"2, BAI Yan', HUANG Zhi* and ZHOU Y ar Hui
(L. Dpartment o Chemistry, Jinan University, Guanghou 510632, China; 2 Insititute o Hydrobiology, Jinan University, Guangzhou
510632, China; 3. Deatment ¢ Biology, Jinan Unvesity, Guangzhou 510632 China)

Abstract: Selenium (Se) is an essential element for antioxidation readions in human and animals. It aded as an antioxidant at
low concentrations, but as a pro— oxidant a higher ones, consequently it exerted dual effects on organisms. Previous works have
shown that Spirulina platensis ( S. platensis) possesses a good tolerance to high levels of Se and it is a good carrier for Se bie-
transformation. However, there is less inforation on Se— induced oxidaive stress and antioxidant systems in S. platensis. In
this paper, we investigated the effects of Se stress on the antioxidase system and lipid peraxidization of S. platenss. There were
five test sets in the experiment. Se was added in the logarithm growth time of S. platenss from the 5"to 10"day resped ively.
The accumulative concentrations of Se in test sets are all 1000 mg/ I, but the time of Se addition was different. The results
showed that the activities of antioxidase in S. platensis under Se stress were higher than those in the control group or as high as
them. GPX changed enormously. The activity of GPX in test set I was 20. 5 times as high as control, and then dropped with the
decrease of Se stress intensity. The trend of SOD was similar to that of GPX, but its response to Se siress was not sensitive.
POD, CAT and APX increased with the drop of Se stress intensity. It was only in the experimental group I that the content of
MDA was higher than that in the control group. The abiliy of S. platensis to scavenge hydroxy radical had a negative correla ion
with the MDA content. Their changes indicated the dual effeds of Se on the antioxidant system of S. platensis. The concept of

Se stress intensity can give a good explanation to the experimental results.

Key words: Selenium; Spirulina platensis; Antioxidase; Stress intensity of selenium



