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f£E&4H 1 :mp 142~148'C;IRu em ™5
3397, 2255, 1467, 1379, 1077, 1044, 1027,
935, 887,859,778,723;'H-NMR (CDCl;) §:
6.48(1H,d,]=8. 4Hz),6.22(1H,d,]=8.5
Hz),3.95(1H,m),0.87(d,]=6. 5Hz),0. 86
(8),0.83(d,J=6.6Hz),0.82(d,]=6.6
Hz),0.78(S);*C-NMR W 3 1; MS m/z:
416 (M™), 398 (M-H,0), 384 (M-0;, 100),
366 (M-0,-H;0), 351 (M-0,-H,0-CH,), 325
(M-0,-C;H;0), 303 (M-side chain), 301,
271,253,211,197,171,152,133,107,95,81,
69,55,43.

&4 I :mp 132~136C; IRvkEcm™;
3420, 2980, 2960, 1560;'H-NMR (CDCl;) 3:
5.33(1H,t,J=2.5Hz),3. 47(1H,m), 0. 98
(S,H-19),0.91~0. 78(12H,m),0. 66(S,H-
18);C-NMR W% 1;MS m/z:414 (M™*),
381, 329, 303, 273 (M-side chain), 255, 231, 213,

173,161,145,133,119,95,81,69,55,43.

&4 I.mp 142 ~ 148'C;'H-NMR
(CDCl;)8:'H-NMR (CDCl,)3: 5. 33(1H,t,]
= 2. 5Hz), 3. 50 (1H, m), 0. 98 (S, H-19),
0.90 ~ 0. 78 (9H, m), 0. 66 (S, H-18);

BC-NMR W% 1; MS m/z:386 (M™"), 368
(M-H,0 ), 353, 301, 275, 273 ( M-side
chain), 255, 247, 231, 213, 178, 159, 145,
133,119,107,95,81,69,55,43.
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A study on antioxidation of synechococcus sp. PCC 7942 with

Trans-thymosin al-gene in Mice

LIU Ren-hai,ZHANG Jun,ZHOU Ke-fu,ez al.

(School of Life Science,Xiamen University,Xiamen 361005,China)

Abstract:Human thymosin al gene was expressed effectively in Synechococcus sp. PCC 7942
and antioxidant effect of Synechococcus sp. PCC 7942 with trans-thymosin «l-gene in mice
were investigated. Synechococcus sp. PCC 7942 with trans-thymosin al-gene were adminis-
trated orally 14d, Laters the results showed that the activities of glutathione peroxidase
(GSH-Px) in heart.liver and kidney were increased significantly (P<C0. 01);the activity of
catalase (Cat) in heart was increased markedly;the content of malondialdehyde (MDA) in
liver was decreased obviously (P<C0. 01). But no significant change in the activity of super-
oxide dismutase (SOD) was observed. It indicated that Synechococcus sp. PCC 7942 with
trans-thymosin al-gene had obvious antioxidation in vivo.

Key words; synechococcus sp. PCC 7942 with trans-thymosin al-gene; antioxidation; glu-

tathione peroxidase (GSH-Px);catalase (Cat);superoxide dismutase (SOD); malondialde-

hyde (MDA)>

EERTHeRERNEZEY, A
BN — LD, SHEEESE
B R, o8, RREINE BB EE 2
HRGE ., FALRENMRRALE Plectonema
boryanum 4 BB E]—FEy 1. 5Kb B HIR
/NBURL pPbS, M B T B3R 4R Bk pPRS-1
5 W T RL 5% 15 # & pPKEZ; [ B 1R 4
DNA B M IEEAMER W BERRE
Synechcoccus sp. PCC 7942 W EHEE ST &
Y,

FBR & ol I—Fi 28 MEEMRHEMY
ZRY HEEEAERME T ARG LY
AAS R ERRE ol BB TIHRITE
BT R A B RS RS T RIFH
Fr. BRTBT A M B BR 2 o1 50 B0k B AL Z
AR TR R /N A B AR e SR B, A 4 £ B
EERE RS HHEAENE TR IEEK
PR ol EREREBREMEE. coli F
KB, RRBIER, B, 77 319 f iR &
ol 50, A 3L 5% 2 I B ZE AR ORI 2 B
FEEZ%, B ANERKEE ol (thymosin al,
Tal) B B 5 A\ B 2R # Synechococcus sp.

PCC 7942 ZHA, [ HB B &R IE GRIE
WER 8%). ShER R, Tal HEE
B EAE R A EES . A GE S EE
RERETHERSEE Tal EEERE S5HE
B BRI A /N RS Bt Bkt ik 4 B (GSH-
Px) . it &1k & 8 (Cat) T 88 E AL ¥ KL B
(SOD) 7% 77 A B A —. B (MDA iy & B A8
b, B R R R E ol EEBERENREE
B, U#t—FHEITH O RER EiEE,

1 #ME5FHE

1.1 #H#

1.1.1 ¥ 4~s5 ARESEADAER, &
H 25-30g, BEHEIR, B ETREFEHR
LR Y E R4

1.1.2 &F 5,5 - AN -HEER
) [ 5, 5'-dithion-bis ( 2-nitrobenzoicacid ),
DTNBJ, Roche 2~ & 7= & fi L B b &
(TBA)  E s E LB .SOD. Sigr.a A8 ™
. HARER o iraL,

1.1.3 #ik % Tol EEEBHHE PCC
7942 B #k 1(TFI%H Tal EFFEKEE PCC
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7942 B BR 2(T2), A AL R ER LR R E
PCC 7942 BF AW bk, i W R¥FEW.
PLE BB A FEER K H & 10 %R Bl .
1.1.4 FEILE DU-600 4K E T,
BECKMAN 28 H 5.

1.2 7k

1.2.1 ¥/PEEELG N 4 A ZEX R,
B AR BELE T1 4 Hb¥E T2 4, K
AN AL T1 4. 5% T2 4455
MR 400mg « kg 'R E BO BF A B ER | 5
Tal ZEFEBEREE 1.2, F B X B4 0 3#
MrE R ALK, R 1K, %EL 14,8
HHBENPRETREAE T,

KRIKEZ5 sh [T ERBREML, 57 B & , ¥F

AEFE /IS B, BRI R B IE L FFRE R S A
4. Ml ' GSH-Px, Cat f1 SOD & A1 U &
MDA &#,
1.2.2 GSH-Px & f7il € K DTNB #:,
B) GSH-Px #1k L GSH ik &5 913 & Ak
Y& IR S B, GSH 7] 5 DTNB & 4 Bl &
iy 5-ft, - EEFRAEF, MBS
FHkE,TH GSH RO &, HKkB
2 SR

GSH-Px 8915 1. 1 J18A0LE 3 % mg AR
EER, R IER R, f GSH & E R
lumoL A 1 MNE S HAL,

1.2.3  Cat & /110 & R A AR L@ %D,
Bp Cat ERI T &AL, BHS M, &R
At e SR SHEERERBRENRA
& %, B4 405nm &b (9 TR ¢ B EC B TF
H.O, ﬁ#ﬁﬁﬁ%é’]?ﬁfﬁ'ﬁ,})\ﬁﬁfﬁﬁ% Cat 1&¥E,
ENRLLE L 8 g EHED T 1pmol
T EN SRy 1 BN,

1.2.4 SOD I 1% F & =k & {b B k0,
EMFERIES R RES S LB R Y R4 &
O EHENE R LM, &£ B 67
TER T2 ELLE, T SOD I M il % & &7,
WREEMH 28 SOD WiEH . EHRME
3. SOD Ml Zik 50% 8 B T &9 SOD &4
—ANE AL,

1.2.5 MDA §RERAMAE LZEmEDD,
1.2.6 FAEZELIRE G-250 REEMNESR
HAGKPELRIKE,

1.2.7 SR¥U 245 FR, i EERIANE
PR A ¢ R B T AL,

2.1 B Tol AAEREMFE GSH-Px & N9 FH-A(ERE LA LD
F1 ¥ Tel BEEREX/NE SGH-Px iE IR £

A 3 n (U /mg) A (U/mg) B (U/mg)
E=gspon: il 10 59. 84417. 80 144.9419. 84 162.05+11.78
HFAERA 10 56.0247. 44 142.69421.78 172.78+14. 08
BAETIAE 11 59.56+21.05 165.89+18.13" 190.774+4.11"
BAET2H 1 76.314+14.05" 162.33410.69" 191. 69+ 3. 02

H:P<0.01 vs ZTEHXBA

MR 1A, TR Tol RERREY
A RERS/PEIFRES T RS GSH-Px #5
& 1(P<<0.01),% Tal #E PCC 7942 Htk
2 30 0] B E RS /M EOE GSH-Px BYIE /1 (P
<0.01),{8% Tal EPF PCC 7942 Btk 1 1
HEER:; SZAXBAML, 4 FHARR
B /MR EHL S GSH-Px I AN L

2.2 ¥ Tal 2B EREM DA Cat FHE
Foh(ERLR2)
T2 ¥ Tol ZEERFEREINNR Cat jEMEIRM 245

@A F n S0/ T/
FEMEMA 10 1.67+1.10 1.12+0. 52
Ly $iil 10 1.6040.99 1.2340.50
HALETI4H 11 6.84£3,80" 1.1940. 26
AL T28 11 7.054+4.05° 1.1740. 74

T+ P<0.01 ws ZXEMEA
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HE 2B, B Tal ZERERE
M BERS /DR O Cat HEH (P
0.01) ,HX B Cat WIERM LR EHEER
2 g Xt AR L, B A RERBE XS 25 A 47 Cat

2.3 H Tal AEEHRE & SOD #F#
9 oh(ERLA )

£ 3 PHERRH MM FEEAXRBA, AT
YA REREENLA T4 Tal EFEEREMN/DNRF

HIERT LB EHER. B, CRES LA SOD a9is S BB EEER.
F 3 ¥ Tol BERKEX/ R SOD FEHMNRM 2+
4 F n L (U/mg) I 5% (U /mg) H (U/mg)
ZEHXTERA 10 125.764+25. 14 65. 374 36. 36 150. 474+40. 28
igack: 1l 10 129. 80+43. 26 76.79439. 83 150. 14+37. 65
BEETIA 1 139. 864+15. 85 65. 59+28. 36 153. 64+11. 76
Mg T2H 1 126. 65+38. 21 65.88+27. 81 149. 284 36. 00

2.4 3 Tol £ B B3k &8 MDA
LEHYRERLEAD

B 4 WAL, FFR R Tal HEEBERBEY
A2 E AL/ BRATAE MDA 15 B (P<
0.01) {83+ i F MDA W /E NI IT B E1E
ER, 5FAMBA LK, FAERREHDR
FHLAF MDA &R .
®4 ¥ Tol EERRENNOE MDA & RERW
xts

A 5l n AF(nM/mL) ¥ (nM/mL)
FTHMMMA 10 30.85+6.13 36.60+5. 36
FFERS 10 28.07+7.76 32.78+5.16
BALGETIH 11 27.5046.23" 32.68+4. 98
B T2H 11 22.10£9.71*  36.4543.85

. * P<0.01 »s FTEMNE4A
3 R

B RMERER  FHRBER o ZEE
HRET A DREERLEARETH/DARC AT,
B 9§y GSH-Px W iE I RO AEH Cat 7%
71, BERALTE S MDA 9 & 8, X ik B 5
B R R ol ZERIREATA S HE B RE
M MERHNE B EEYR N, B A EERME
FAER ERHEEZEMIEREER.

EHAE—ROR, BEREMEE o EEE
HREMN/DRESTNEE S SOD WiENHTE
EAA, XM E ol ERRRETE
T 5 GSH-Px i Cat #4915 1k BT IE
HEEHENENRIM . Cat HENNE
OCEPEEERS MEEEHADULTE
EFUER,BROETREMERREE o ZH

R BRI 1F R BUEUR A, B R MDA &
EROUTHEEUE, MR E 1 ZEE
REMFELERE -ENSEEZRE.H
LR — SR,
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