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Effect of Synechococcus sp. PCC7942 with trans-mutated hCu,

Zn-SOD-gene on antioxidation activities in mice
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(School of Life Sciences, Xiamen University, Xiamen 361005, China)

Abstract. Objective To study the biological activities of Synechocoacus sp. PCC7942 with trans-muta-
ted hCu, Zn-SOD-gene. Methods Sy nechocwccus sp. PCC7942 with trans-mutated hCu, Zn-SOD were
administered orally for 20d to mice, then the activities of glutathione peroxidase (GSH-Px), cata-
lase (CAT ), superoxide dismutase (SOD) and the content of malondialdehy de (MDA ) were deter-
mined. Results The activities of GSH-Px in serum and the activities of CAT in blood increased obvi-
ously; the activity of SOD in serum and liver increased markedly; the content of MDA in serum and
liver decreased obviously. Conclusion Sy nechococcus sp. PCC7942 with trans-mutated hCu, Zn-SOD-
gene had obvious antioxidant effect in vivo.

Key words: Sy nechococcus sp.PCC7942 with trans-mutated hCu, Zn-SOD-gene; antioxidation
GSH-Px; CAT; SOD; MDA

B &S N Pl {R RN AL YIRE (GSH-Px) . i A AL A Mg (CAT)H

AP EME PR T4, Cu, ZneSOD B A AT BA
THER A T H B2 (02 )1 # s B 12
g Al . R A A SoD
ATV B R S 1 1 s e, (ERNRE BB K
FEE SOD A T FE 23k 15 A2 Cu, Zn-
SOD M fEF B, A5 E X hCu Zn-
SOD HF HBEAT 7 ois, B Cys'" AR R
Ala"", 37 % hCu, Zn-SOD R AL K[ #: N
BRBE Sy nechococcus sp. PCC7942 4iffg v, fi
HAS B RIE (RIXRLE RN 7.8 9 . &K
SCE N BEE B #% hCu, Zn-SOD R A8 LA
SRR S B AR B, W E N A I H S

* A FESTH, AR H AR S T IH (C0510004)

o ]0 o

R AL B (SOD) (3% 77 LA KR — %
(M DA) [ &5 &2k, BT hCu, Zn-SOD R
A DRI S BRE (M P AR DL — 2D R0
FoO RS 0 A A

MRS Tk
1 AR
1.1
4~5 JE WS E B /N B 18 ~22¢, HHJE
I IR AP 7 H O SEB6 s = 3 4L,
1.1.2 k5
AEE ALY B ALEE (SOD )R VE IR &

1
1.
1.


https://core.ac.uk/display/323940257?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

o [E g2 2 76 2007 4E 12 5 26 B4 6 1

Chin J Mar Drugs, 2007 December, Vol. 26 No. 6

HHAEBE(CA T WRR & 45 Bt H kL E b
VIl (GS H-Px )Ml &0 AP — % (MD AD K
B E R AR ) TR AT T, AR
1209 53 p 4k,
1.1.3 FH#Fk

FEREE PCCT7942 BF A= #R FEE N Cu,
Zn-SOD R7A% L [F 5 Bk PCC7942 B Hk HH
ARSI = AARAT
1.2 Jiik
1.2.1 s A

BN BERL 2 s (A RHIE 4 B A= 8 4
BESLIR /N R B A R TR KR A 4
H, AR 10 R Hodr, BFAE AR 0. 3 -
ke MO AR B ER B PCCT942, HEIE BRI FE /N . K
L/ HIVEAR 0.3, 0. 6g ° kg ' HIEE N Cu,
Zn-SOD FRAR FEPR 5 K 8, 7 0 HR2H E i )
RAE R K, B H 1R ELE 20d. KK
2524 8h JEHRBRHLM, A 20011 ANFEBLEE
AAN ImL L5 B, ARFE/N B s
FHEAEZHEA, Hilp% 21 26, M 78 GSH-Px, CAT, &
SOD(T-SOD) 1 Cus Zn-SOD ¥ 17 LA} MDA
e, BLARIIE T idaaloR] SRR E
1.2.2  FFWEZH 5] b B e Bk PN

FH5 a2 i G-250 et ik,
1.2.3 R0

KH SPSS10. 0 Geit At 47 $ N & 7
ZEOY T, ¥ LA X £s R,

2 SR
2.1 % hCu, Zn-SOD ZR7% 3 (K 5 BREE X /N
B GSH -Px i J1 1 50
WA 1.
£ 1 FehCu, ZorSOD FAZHE I R BRHEERS /I
GSH-Px 5 JTHIRIA (= 10, x =)
Tab 1 Effect of mutated hCu, ZnrSOD transgenic
Synechococcus sp. PCC7942 on GSH-Px activity

in mice(n= 10, x £s)

o 1Mi% GSH-Px J GSH-Px
ZH 51
(U~ mL—1) (U *mL—1)
7 R AL 704. 52 +17.55 240.12432. 12
A g 787. 26 +67.88 * 249.51436. 52
HERERBENAERA 895.71443.50 * 4 263.87433. 62

FEHEIA KA 1035. 30 1108, 80 * *AL 267.97+32. 09
VE: *PZ0.05 4 PZ0.01 vs FEEXTIRLL A P0.05 ALPZ0. 01 vs
PP, T

MNFE 1 AT, S A g AR R DR /1, K
A 4L ML7E GSH-Px 3% 71 b2 (A% FR 4L
B B, A ECTT 5 45 7 B A 8 MG ik TR 9
(/0N BRI GS H-Px 5 71 B i s, 5
TGt E L.
2.2 ¥ hCu, Zn-SOD & K 5 BR#EEXT /) i
CAT J&HE IR

W% 2.

# 2 H hCu ZnrSOD H[F KBRS /N R

CAT &R (= 10, x+9)
Tab 2 Effect of mutated hCu, Zn-SOD transgenic
Synechococcus sp. PCC7942 on CA T activity
in mice(n= 10, x £s)

i3 MLEHECAT HFCAT
(U°g D W= mg —1)
7 R HR A 85.39+21. 53 139. 79 £25. 15
Ligace. 2| 91.23+19.31 * 144. 76 +28. 36
PR NFIEA 114.47121. 14 52 149. 24 +22. 4

LD RS 119.01428. 47 * *AA 155.30+18. 95 *

2 GERRW], TR PR AL B DR DN,
KGR RARA MM E A CAT i HEH
XA B A R . 5 B R A
Bl 4 5 DRI R0 S 2L A0 /N BRUHEIE CAT 7%
DI 3 P T 45 T B AR RN R DR R 1
AN/ R CAT 35 1A Frdd s B
Vit RN R
2.3 % hCu, Zn-SOD i [K 5 BR¥EXS /N B
SOD ¥ P 2

W 3, 4.

3 # hCu, Zn-SOD R R ERHE /MR Cu
Zn-SOD & PEHIFENE (= 10 x +5)
Tab 3 Effect of mutated hCu, ZnrSOD transgenic

Synechococcus sp. PCC7942 on CuZn-SOD

activity in mice(x=+s)

J-[”-»‘J_‘
1l i T
(U°mL—1) (U~ mg—1)
EsERopGE 58.06+14. 59 42.3642.21
Ligase ¥:| 60.75+16. 56 43.30+2.77

BESLIAE NI AL 108.57+19. 82 % *AA 75474677 * * AL
B AHIELL 135.86426. 16 * *AN 87.64 15,14 * *AA

i 3 7l &, 525 AxT R4 ML, 47
B AR R N R LS AR Cu, Zn-SOD 1)
WA BE R, FHIEN, K&
AT 25 B /N BRI TE AR BE Y Cu, Zn-
SOD ¥ /7.

o 1] o



Chin J Mar Drugs, 2007 December, Vol. 26 No. 6

T E LY A E 2007 4F 12 H 5 26 B3 6 1

£ 4 HhCu Zo-SOD FEHREREXT N T-SOD
WE PRI (n= 10, x £5)
Tab 4 Effect of mutated hCu, ZnrSOD transgenic
Synechococcus sp. PCC7942 on T-SOD

activity in mice(7= 10 x =)

=23
85 I3 AT
(U mL—1) (U~ mg—1)
EsEpopGE 88. 11£18.00 84. 82+2. 51
[ogase 2| 103. 62425.16 90. 05+9. 05

RN R AL 154,17 429,12 * A8 114.40+17.36 * * 48
BRI 178, 37 £38.01 % * AN 132.07422.77 * * AN

Wik 4 pi, 5280 TR LAE L, 45 T
Az B/ BUMLTE AT T-SOD {936 718
ATk, HLgit2ZR7. /NE R
I BEDR PRSI AT 02 R /N BRI R R
T-SOD ¥ /7.
2.4 ¥ hCu, Zn-SOD & K FEEK #8557 B
MDA & &) 0
W 5.
# 5 % hCu Zn-SOD FEE RIREXT /N R MDA
BRI (h= 10, x L9
Tab 5 Effect of mutated hCu, ZnrSOD transgenic
Synechococcus sp. PCC7942 on content of
M DA in mice (/=10 x+s)

1l it J
(nmol* mL—1) (nmol * mg—1)
25 90 R AL 14.054+3.53 13.47+2. 63
Ligece 3| 10.11+2.16 12,5042, 40 *
BN 8 541,30 ¢ *AA 11.4842.33 % x4
PR AFIEA 8 14+1.66 * *AL  10.57+1.91 * *AA

52 AR AL B, 45 7 BP AR i A0 e
DRI ) /I BRI AAT ) MDA S B #RA A
[FIFE P BARG, 2257 38 Al I 25

3 Wi

H 2 — KB & a7 B PR
TR ARG OUT, IEE YA A 1SS
AW e A 1 e 3, ok 2H ORI e AR S Ak 3
U MAANE —BE S5 AP ER AL R
g, & B R A Y AL o A AL AU
B H IR S A P i A I S AN B[R] AE
FHB 1E3 1A 0 45 495 RN, 1 LA L[] 3 i
Ty e . BN AR R H R
AR B R G B, )T 35008 ik = A AE B
Jall, T R 2 T ot i A A, 1 4 i A

12, ¢

T RETE A I 0038, BLAAR (1) e R Th e
BT SR FEARATLAAR BB A5 g, M T I s
EZSUN

ARSI A (1 45 KW, FE IR hCu,
Zn-SOD F3 725 [R5 BR i mT BE 2 4 =1 /N BRI
& GSH-Px 1§ A4l 4T 5 CAT %
P, 225 S BULIE AL Cu, Zn-SOD
1 T-SOD {13 77, ¥ B3 T # hCu, Zn-SOD
AR FL IR JEBR S B AR BT RALER . /)
B IS AN F I (9 MAD 2 2 B 55 Hb PR 0
A 2 R IR 95 11 AR T DA S 2 BN I A B
YA PR o S AR A L, 6 B R A — 2 1
BidrER . AR AL 2 05 T, ¥ &6
BEAE v E HH 2R BER SN 2 AN T B BT AL
(135 1 M BA B3 SR Bt S5 H.

276 SCHiR -

[1] McCord JM, Fridovich I. Superoxide dismutase: an
enzym atic function for erythrocuprein (hemocuprein)[J] .
Biol Chem, 1969, 244(22). 6049.

[2] Ming Y, Wheeler MD, Connor HD, etal. Cu/ Zn-su-
peroxide dismutase gene attenuate ischemia- reperfusion in
jury in the rat kidney[ J] . American Society of Nephrolo-
gy, 2001, 12: 2691.

[ 3] Zanettim M, Sato J, Zvonimir SK, etal. Gene trans-
fer of superoxide dismutase isoforms reverses endothelial
dy sfunction in diabetic rabbit aorata[ J| . 4m J Physiol
Heart Circ Physiol, 2001, 280: 2516.

[4 Kruidenier L, Meeteren M, Kuiper } etal. Attenu-
ated mild colonic inflam mation and improved survival from
severe DSS-colitis of transgenic Cu, Zn-SOD micq J] . Free
Radic Biol Med, 2003, 34(6): 753.

[5 @M. N Cu ZoSOD FRASHE RI7E R b 1 = 2K
FAERAFEVERT A D] . B TR dr R 2 2 B, 2007.

L6 FRBR M. B 55 2 M]. b5 AR PAH R
#, 2004: 10.

[7] Downs CA, Fauth JE, Woodley CM. Assessing the
health of grass shrimp ( Palaemonetes pugio) exposes to
natural and anthropogenic stressors: amolecular biomarker
system[ J] . Mar Biotechnol, 2001, 3(4).380.

[ 8 Serafini M. Dietary vitamin E and T cell-mediated
function in the elderly: effectiveness and mechanism of ac-
tion [ J] . IntJ Dev Neurcosci, 2000, 18(4-5); 401.

(s H 3. 2007-04-02)



