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¥ Bl R iG Akt/GSK-3b {55 il & PRy L VR K RUFSE
ik, B, EEH
ZHEMmHREROCAR, AR ZFH 455000

(fAZE] BH: EEH B Tmats Pk fo/F A EH45  (Ischemia/Reperfusion injury, I/R) XA SR E@DAR, SIEGEE G
%% B (Protein kinase B, Akt) /#2485 -3b (Glycogen synthase kinase-3b, GSK-3b) 435 i@ 3869 %, Fik: SPF A
bk SD KR 180 R, MMy ABF R, HAE, FRATHEEG B TR, P, SH T4, FRALTHTEEN 4 REFL
T FEALT 2.0 mg/ (kg-d) ; BB TWAK. T S FA TR 20 min 5 F) P EHF L T T 1.5 mgkg. 3.0 mgkg.
6.0 mg/kg; BFRAEHAL T ERRAL LR, BELEILTRFIRANE L EL VR KAER, BFEE24hE, MNERXKA 0
HIASEEGT (cInT) 42 BZMBMEER L8 (CK-MB) ., fLE2 &AM (LDH) FH; S Awm ik (NBT) ZF&Fne s
WAZ L@ AR A B3 BN S BEFE; Western blot #].& LZALL Ak, pAkt, GSK-3b, pGSK-3b & & ki, #R: 5RF KA
rodk, BEAA KR R fiF cTnT 4 F & CK-MB., LDH FR¥ 2 EAFH, SURADREZN K, CRATHKRRAMPNEZE (Left
ventricular internal diameter at diastole, LVIDd) #= £ &34 KA M 42 (Left ventricular internal diameter at systole, LVIDs) 34 2 %3
X, WAL pAkt/Akt, pGSK-3b/GSK-3b A3 B F w1, ZFHA%ITFEL (P<0.05); SHAVMAE, HEHETHRT. &
F TR FRAMIT AR R i ¢TnT 4% & CK-MB. LDH &3 B FHAK, SPUE @A LS IE LVIDd, LVIDs 3 2 F 81, &
WLZ 2R pAkUAkt, pGSK-3b/GSK-3b WARH) R 353 4n, H EM FiRHiME, ZFHALITFEL (P<0.05) . &ik: HE THEN
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Analysis on Tetrandrine Activating Akt/GSK-3b Signal Pathway for Protecting Myocardial
I/R Rats
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Abstract: Objective: To discuss the effect of tetrandrine on the myocardial infarction area and cardiac—function protein
kinase B (Akt)/glycogen synthase kinase-3b (GSK-3b) signal pathway of rats with myocardial ischemia/reperfusion injury (I/R).
Methods: 180 healthy male SD rats of SPF level were divided into the sham operation group, the model group, the
simvastatin group and the groups of tetrandrine in low, middle and high doses randomly. 14 days before the model
establishment, the simvastatin group was given simvastatin in 2.0mg/ (kg *d) by gavage; 20 minutes before the model
establishment, the groups of tetrandrine in low, middle and high doses were given tetrandrine in 1.5mg/kg, 3.0mg/kg and
6.0mg/kg by intraperitoneal injection respectively; the sham operation group and the model group were given saline of the
same volume. Established the model of I/R rats by ligating the left anterior descending artery. After 24 hours of perfusion,
measured the content of cardiac troponin T (cTnT) and the activity of creatine kinase isoenzyme (CK-MB) in serum and lactate
dehydrogenase (LDH); measured the myocardial infarction area by nitrotetrazolum blue chloride (NBT) staining; detected
cardiac function via echocardiography; detected the protein expression of Akt, pAkt, GSK-3b and pGSK-3b via Western
blot. Results: Comparing with the sham operation group, the content of ¢TnT and the activity of CK-MB and LDH in serum
of the model group were all significantly increased, the myocardial infarction area was significantly enlarged, left ventricular

internal diameter at diastole (LVIDd) and left ventricular internal diameter at systole (LVIDs) were both increased evidently, and
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the ratios of pAkt/Akt and pGSK-3b/GSK-3b in myocardial tissue were evidently decreased, differences being significant (P <

0.05). Comparing with the model group, the content of cTnT and the activity of CK-MB and LDH in serum of the simvastatin

group and the groups of tetrandrine in middle and high doses were all significantly decreased, the myocardial infarction area
was significantly reduced, LVIDd and LVIDs were both decreased evidently, and the ratios of pAkt/Akt and pGSK-3b/GSK-3b

in myocardial tissue were evidently increased, which appeared dose—dependent, differences being significant (P < 0.05).

Conclusion: Tetrandrine can significantly alleviate the myocardial injury of I/R rats and improve cardiac function; its

mechanism may be related to the activation of Akt/GSK-3b signal pathway.

Keywords: Tetrandrine; Myocardial ischemia/reperfusion injury (I/R); Cardiac function; Serine—threonine protein kinase;

Glycogen synthase kinase—3b (GSK-3b); Animal experiment; Rats

SEEAR BN R A A A O G Lo )2 T B SBT3
FRINZ —o Iegiit, SRR 2000 J7 AT 0,
Horpir—2f 30 F 2P0 AL (A cute myocardial infarction, AMI)
B TERMESEREN, AMI S AT AL AIGRTT T B B I b 188 9 72 1L A
PIPRSZ O LR L i e, ARBEZ 5 | A O LR L / P
51 1 (Ischemia/Reperfusion injury, I/R)Ji A Il K 16 7 2% 9 14 X
B, O UR AT ELC NSRRI — 20K, R S
BAR IS WP, 2 NG BB )55 B -3b (Protein kinase
B/Glycogen synthase kinase—3b, Akt/GSK—3b)if #% & LA ip 71 2
e S i, |22 SARMIEEL . A5 . TSRy
AR, WKL, Akt BERRALE AT IR FE e, A
MRz, T GSK-3b, K — %A G B (eNOS). p70S6
HE I pT0S6K)SFMFRIL , HEMTAFEC IR DI RER -4, BBy
CiE A 2R B7 AR R A= 00, T T R S M A
AW, A RDITTIESS, BB CIEA BT O VR FERT,
ANTERE RGP B, SOAIE T i 3 2 O UL VR R B
B, RIURB B S VR R BC JILRE ZE T A L0 U 2 RE K
AKVGSK-3b IR, LA AMI)IR)T SR FEL
1 M5 HE
11 S%3h4  SPF et SD KR 180 K, A i it
250 ~ 280 g, W A ACA 4 R AR LR S H ARG IRAF], Vel
S SCXR(A)2015-0011,

1.2 E#HR BPO, PhRiEd, 4% =98%, WA
IR AE IR A R A R o R TT I (BRET IK), B -
20 mg, HHESCS: EIZGET H20030103, 0 AR 2 (h )
R

1.3 XA HME KEAEREL AR R); NESERT
(Cardiac troponin T, ¢TnT), AL BR 384 it [R) T (Creatine kinase
MB, CK-MB). FM2h i & (Lactate dehydrogenase, LDH)ia
MG AR R A A R BR 2 Hl )5 SRR ik DY 20k
(Nitro Blue Tetrazolium Chloride, NBT)(_F i ajiEialil) ); 4Ll
BEPHRPULH & . BCA S IE U & dL st 2 Rt
HAWRAF); —HRPii Akt, pAkt BLFCREPL A (35 Cell
Signaling Technology A #l); —4i i il GSK-3b. pGSK-3b £

FLREPLR (32 [E Santa Cruz A w]); ZHUHUR AL P bR ic L
PPt G . B ECLAL2E R A & (T B = R AEY
FARBEFLIN); TKR-200C /N ShA IR AL (LI585 77 R BRI I
BN T]); COBAS-FARA T 4 [ 34 AL A HH L (B L Roche 23
Hl); MICROM-HMB340E 455 241 211 i HL(EE [ Microm 23 H]);
DY89- I Hi s B #8513 HL (T P HT Z R4 WS D)5 GE Vivid 1
B HEHL(GE Healthcare 23 7)o

1.4 Habadhi RKEENERTELEE, BTN 6
Y, AFEERFARA . BRI AT L (PR 25 ) LA KK B
CAE . . AR, 4 30 K. FARABTT4H TR BT 14
RATEARAMITT 2.0 mg/(kg-d), HLEHEE 14K BB Sk,
oL R T AR 20 min 23 B — U PE I I T 548 TR B
LB 1.5 mgkg. 3.0 merkg. 6.0 mgke; fRTFARM SHEHIH T
BRI 20 min — K PERE I T 545 TSR AR B A BER K

1.5 ShpEARE SHELFIRFFES O VR K
B, REZESEAEEK 12 h, H 10%7K 5581 0.3 mL/100 g)iF I
JREER B, AMEMEE o R Ed st T RBGOHLIE, B B
BT, BliMEr B E R kR R, YIRS R TR
W, EENIYIERAL, FHEE 95% 0,0 5% CO,, H4E
TR IR AR LL 80 WK /min IR UEA TS T 3 ~ 4 A4l
PEIFHRERONE, T2 OSSPk B 22 MAE A R 75 2 ~ 3 mm
hhEE 6/0 SaEa 2%, WEHE 15 ~2 mm, 552 ~3 mm, JEH
“UJBE” DUEERIEES SRR S, IR AT DL k42
FEREASHE AR RO HL B R ST BeH B4R 75 (> 0.25 mV)fL
FLEFLRI . DL 30 min J&, FRREVE 24 h, W] LB X
B, O ST IS 0.15 mV e A7 R TR BEVE RSN .
BT ARANGFLALEHL

1.6 foiF cTnT 4% % CK-MB. LDH &M% FH#EE 24 h
J, TREMEMEhCRM, 4°C. 3 000 r/min #.> 10 min,
BCEWEW, e T -80CORATRAT 7 o R ELISA U4
R oTaT i, BAEA R4 Hi XA &l A 5 SR
4 A AR TG AE L CK-MB . LDH &4k,

1.7 NBT F &z 2 S msn RIME, FECH KR
OE, FHAEREER KPR RO R AR MR, BRRAE OIS
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5. MAEEE, WEERVEREC IR, BRSO SR, W
WA A D ERYIE 4 ~5 B, 12 A NBT #BRZE b,
37CHHIRAKBEYA, HEFSPEEFIH . P, EEO
PRI FAEDIAIZUIe Y BRSO ALH SR,
FREE, SRS, O VAR T = A AE0 LA 21
B/ EOFETEE x 100%,

1.8 A FEmals st FREE 24 h 5, BFERIOREROIE
RE, F 10%/KA 5 (0.3 mL/100 o) BRI BL, A ER E
THEFE G, F/NSIO IR 7 O sl ARG {0 e K R 22
%= & 5 K B 1 42 (Left ventricular internal diameter at diastole,
LVIDd) F1 £2 2 W 48 & 1 9 4% (Left ventricular internal diameter at
systole, LVIDs), LW A B A E Eﬂ‘[ﬂlﬁ*’ﬁ&(Left
ventricular ejection fraction, EF),

1.9  Western blot 4.5 ALZBZR Akt, pAkt., GSK-3b. pGSK-3b
Fakik WAEZEMRLONIHZ, B, HREBLO LA
ZUEH, BCAILKE R E A IE W B . 4 0UE AR
50 pg FAF; SDS-PAGE HiTK; 5% NC R, MHRE T 5%
JBRIEWS A TBST r, OGEF 1 hy MEpes, S T35
B Ak FEFEEL 12 1000, pAkt FiBEEL 11 2 000, GSK-3b Hi
FEEL 12500, pGSK-3b FifELL 1 : 500), 4ChFF N ; =
YoE, BBEE T BB 1 000) T, EERIREGHEE 1 h;
TERSE, N ECL &6, Wk 3k, SIEEMH. H Image
pro plus 7.0 T HTE 1438451 AR, LA B —actin EH N
ZEH.

110 stk ARUFEHIH SPSS 20.0 i {4 F T4
AR, THEYORER A £ 5) 8%, KRG HEOERE R il
W, PR, 24 P<0.05 0, ZRE5t5E L,

2 BR

21 TR K AMEE B &R H L UR BRLE & ST
67.33%, BRI 19 HEGH, FHRAMTT4H 22 64, Bid
B/INRIEZL 20 LA, BB Calh Rl Eal 19 HAaH%, b
BRI 21 A4

22 ALK R ik cTnT A F X CK-MB. LDH &Mk m 4R
ek AR 1L, SERFARAE, BRI IME TnT & & &
CK-MB. LDH &34 1 T+ m (P < 0.05); GBI L,
B mgrh . B gl AR AL T 4L o TnT 5 i B CK-MB
LDH 15 P4 5GP < 0.05), THSBT IS HH 25 R Iess
TR0 BEE BB C0s 25 B TS, IS oTnT & i
CK-MB. LDH {&PEZHFEAL, 2R (P < 0.05),

23 HAXF M@ Ren s Rk WA 1, £ 2,
NBT Y )5 iE 5 OISR 206 B0 A RS A6,
SERANTAIL, SIFARA A, BRI TS IR 3
K(P<0.05); SHITALE, BBiC it &l KoE
TTLHC UL T AR 5 08 NP < 0.05), T B 2 S 71 21
ZRAHAGEE L BEERP S ZREN TS, Ol
FEFETH BB N, 2R R (P < 0.05).

* 1 REAKRME cTnT &8 K CK-MB,
LDH jE MRS R (v + 5)
# 3l n o cTnT(ng/mL) CK=MB(U/mL) LDHWU/mL)
BFAL 10 0.83+0.08  752.46+104.24 1 119.48+213.56
HAA 10 1.6240.17° 1053.37+215.320 1 594.624315.000
BHEHEAES 10 14820150 89165+ 164.77% 1 458,34+ 205.367
B EREEFEL 10 13440207 862.42+126.8312 1 332.45+ 212,982
RECHEHNEL 10 11640182 842.94+156.61% 1 288.34+186.032
FRATA 10 1.12£0.22%2  833.15+173.65% 1 275.16+145.59%

B FRakiz, OP<0.05; 54, @P<0.05

A B

A: BFK4; B: #£A4; C. By ik F4,;
D: Bl AT A EL; B B TaRGHEM; F: FEeTA
B1 SHAKRROINEILER

F2 FHEKRBROIERERENERIER (K +5)

4 n BRI HIQ)
BFAH 6 0

A4 6 23.64%4.297
00 B AR B4 6 18.57 +3.86"
AR 6 14.83+4.1072
b e A E A 6 7.64+0.8972
F R AT 4 6 6.57 £1.279%

5 F Raks, OP<0.05; HaA4kE, @P<0.05

24 FaXRchEysan g Rks W2, R 3, BAELD
SIS R R, SIFARMA L, BRLLLAE LVID,
LVIDs ¥J & 3R (P < 0.05); SEIRIAL A, By O Ak
MR BRI K Al YT 20 IE LVIDA, LVIDs 1 5 2 0
(P <0.05); Fifi & ¥y By O 045 25 Wk B /9 FH &, 0 JBE LVIDd,
LVIDs Z#/N, SRR (P < 0.05),

25 KRR SIMAL Ak, pAkt, GSK-3b, pGSK-3b & &
Fak R DR 3. 4, Western blot £ IR, ST
AR HH, AL NLILHZ pAkt/Akt . pGSK-3b/GSK-3b H{H
BEW/NP<0.05); SRR A, BB AL, .
20 Ko EARATT 40 WLZH Y pAkt/Ake, pGSK-3b/GSK-3b FL{E Y
HERINP < 0.05); FEEM OIS ZWERN TR, DN
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pAkt/Akt
(P<0.05),

LVIDd
LVIDs
LVPWd
LVPWs

pGSK-3b/GSK-3b L1 &

5.86 mm

EDV (Telch) 0.33 mm?¥
ESV (Telch) 0.07 mm?
“EF (Telch) 80% :
SV (Telch) 0.26 mm3==_"22
43%

=

A: BFRKE; B: BM4; C.

®3 BHXREAOCIHERN

.\i” % FS 37%

.LvIDd
LVIDs 3.94 mm
LVPWd 1.38 mm
LVPWs 2,02 mm
EDV (Telch) 0.56 mm?
ESV (Telch) 0.15 mm?
EF (Telch) 56%

SV (Telch) 0.41 mm

6.22mm |

“LVIDs
_LVPWd

R, L R O

LVIDd 7.79 mm

LVPWs 2.31 mm
EDV (Telch) 0.79 mm?®
ESV (Telch 1

L ~EF (Telch) 4

 —

Z:% FS

By TaBALA 248 D
2 H4AHIRKXROAEINE

SV (Telch) 0O

=% FS

Lvibd
“LVIDs

~ LVPWd &25

LVPWs 213

EDV (Telch) 0.67 mm?|
ESV (Telch) 0.24 mm3|
~__~EF (Telch)

B6%
SV (Telch)

HER+s)

4.67 mm (B
1.57 mm |88

0.45 mm?"“

Bl TP A

C

LVIDd

LVIDs
LvPwd

LVPWs

6.58 mm
411 mm [~

1.56 mm |,
2.27 mm

EDV (Telch) 0.78 mm?|

ESV (Telch) 0.31 mm?
7 ~EF (Telch) 53%

SV (Telch) 0.47 mm?

31%
2 e i

3.67 mm
112 mm
2.07 mm

EDV (Telch) 0.57 mm?
Z"ESV (Telch) 0.16 mm3)

ZopllE=ES

x4 BAKXROGA

EF (Telch)
SV (Telch)
% FS

71%
0.41 mm?

24 E: B OmSAEa; F, FAubiTa

21 pAkV/AKt B EHEITRIXRE B +5)

| n LVIDd(cm) LVIDs(cm) EF(%) a7l n pAkt/Akt pGSK—3b/GSK—3b
BFAL 8 0.59£0.07 0.36£0.05 77.72+£12.51 BFAA 8 0.618+0.036 0.638+0.037
T4 8 0.78+£0.04 0.47+0.03V  49.24+8.67V A4 8 0.284+0.043v 0.312£0.031®
Wi em A ESH 8 066100202 0.42+0.02Y% 53.06+5.94Y W EREEAES 8 0.436+0.03202 0.506 + 0.03402
MECHEAEHR 8 0.61+0.03"2 0.39+0.0202 56.73+6.23 W oHEERESH 8 0.784+0.0419? 0.752 £ 0.03902
nEeHmEAEHR 8 056100272 0.37+0.0272 65.92+3.552 WM ERERESH 8 0.967+0.04802 1.073+0.048%2
FRAMITA 8 0.53+0.042 0.36+£0.03V2 72.65+3.482 F AT 4 8 0.884+0.04472 0.914 +£0.042V2
SmFRers, OP<0.05; SRRz, QP <0.05 SmFRaei, OP<0.05; HHMMEE, QP <0.05
3 itig
AMI [ & A 32802 i T ek 0 ik BELZE 11 5 | ke .00 LR
A B ( D E F 40 ~ 60 & ARGy O LB I o SIS e i O ATLZH 21

A: RF R, B: AW, C. H I TmIKAZTH; D:

B TRT A EM; B B TR EH; F: FAATH
B3 ‘HAKROAELR Akt, pAkt, GSK-3b,
pGSK-3b EAFIALERILE

B AR R I RTR YT AMI AT 30575, B UR Frg i AL
PG R TS o VR S bﬂnﬁfﬁéﬁﬁw‘tiﬁW;ﬁ
AL, RO R T ONAESEIARL, FEmE T O hEE
Wy COBRAE D — B E I, HA 2R A T RER. ztilﬂ%atL
TEBEFLIREIR 20 Ik A2 i B S AR ST T VR KBS, MM 0
FUUREES P | ORI . AT BE T, B TR BT
SRR /R B SZ M LA B ARSI
UR SRR ARG BT A0 T2, B s it kT
1 AR R AR Z W CK-MB. LDH 25k A i, BE#H 0L
PR INEE, MU O LS & Tl 4 — R EERY L TH2-1,
AWML BN, BRI M TnT &4 . CK-MB #& . LDH
TWEPE S T RTF AR, R VR KRB IS B4
AN CIETT S ¢TnT. CK-MB. LDH jEYERRMT, DiBlk by

E![78
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OB BY TR0 UR K EGOLANAE, 80RO LA it =2 e i
DI LB B, NBT Je @R B, IEH DS S mE
FESEO AR A 0 SRR, AR UEESE
FUHRFARA B ER I, LM CaYT R O TS LD %
N, BRI BE A B T VR K BRAG O UREBE IR, o0
WAL 5 233t i WETRE TR, S 400 R S I E TE B A I
AN, BRI E LVIDd, LVIDs 808 F R4 2 8 1k,
ZEN B AT S O LVIDd . LVIDs &350/, SiHAR B &
BRAELRT O L UR B 5 MO EDIRE . SE b i T RO AR .

KEWIIEEAR, AK/GSK-3b {5510 I 35400 JYL Gl 1 4
B )5 T 45 SR e -9, Ak A —Fh 22 R R | 95 & IR AR 1
B, T DRI AR LIRS R R 172 (e = R
NEMENLEE S A B245G, Ak RIBREER B 0L, [T Ak 7
R Serd73 5 Thi308 K AwEFR ML, Akt 25 T BBHEHETT IS, B
PG Y Akt TR AL R — R AIE A, W GSK-3b, GSK-3 )&
— Pl 2L SR 1 TR AR EE TG, BRI A LA Y G il PR
i, GSK-3 1345 GSK-3a I GSK-3b FFPIET , GSK-3a E {7
T Yk 199132 b, 4G E A5 F 54 51 kDa;
GSK-3b @A T YL faik 3q13.3 b, HmmE T8 47
kDa, GSK-3 7 i <F , Ho 9 B A i) [ U5 1 5 35 84% o
GSK-3 AMUZ SR MG AL, i HAEduiug s . s8h. 21k,
TS T R R ZAE A, W98 R GSK-3b & F Akt i
BT — AN EEE SR, Ak B EERE GSK-3b 1Y ser9
KA, TS GSK-3b 4 LI PR ¥R T,
WD WU BE T AL, RO LA A T, K AR DO BE D)
BE D AW IE 45 R B oOR, B 4]0 L4l 2 AkipAk.
pGSK-3b/GSK-3b HW{E ik /)N, 2 i Oty 7m0 L2
pAkt/Akt, pGSK-3b/GSK-3b Lt {B % W3, Ui W] Akt/pAk.
pGSK-3b/GSK-3b 5 I/R KELCAURGIA &, EF B & ity
IR KB WU LT fE 58005 Ak/GSK-3b {5 Sl A %, R
ML VR BA R IEALRIE %, BB SOz i 0L VR 1y Bk
1E RN TR AT
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Study on Generating Effect of EGCG on AP of Model Mice with Alzheimer’s Disease

Induced by D-galactose
WANG Huimin, HE Kexin, SHANG Chenyu, LIU Dongdong, XU Jianhua
Abstract: Objective: To explore the generating effect of epigallocatechin—3-gallate (EGCG) on amyloid— B peptide (AB)
of model mice with Alzheimer's disease (AD) induced by D-galactose. Methods: Divided 60 cases of mice from Kunming
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