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Roux—en—Y W #E1 A X Mk K BUIFERE B & &
B Gsk—3B/Gs 1% M

B L xE®LER L kPR, EELLK FE
(1. ERER MBS —ERB I, BE 4000162, BRER K2EMBE—ERNSWE, BEX 400016 )

[# ZEJEH® T Roux—en-Y B M A (Roux—en-Y gastric bypass, RYGB) Xt AE fif A FUAT A4 R & i i 384 % - 3 (glycogen
synthase kinase—38,Gsk—3B ) R & BiEE (glycogen synthase , Gs ) F5ERIENE , 7735 .:SD KM 70 R, FEHLEBR 60 R giabeing
FRENL AR R RS, HARVER IE % X B4 (Con 4 ,n=10) , IEPEE M RTI R AT 26 B, #e T By SR LKA BE A BR 2 AR
JE4H (n=8) . RYGB FARL (Ob+RYGB 4, n=10) FHEF AR (Ob+Sham £H ,n=8) . #ril)&-£H F BL2S I (4 0 L V35 Je % B KO, B
T B 3238 (glucose insulin tolerance tests, GTT) | i &5 K it & 3238 (insulin tolerance tests, ITT) W g £ 2H W B R R B B &
1E, PAS Bu (ki P AF 4 SR IR ARG 10, 76062 B PCR I Western blot %I AT 4147 Gsk-3B H Gs mRNA REHFEAHEM .
B HBRE TR SHRHEEREN A 9.8.7.7 R, SIEFEX MU L4, Ob 41 Ob+Sham 4 K FAFTI & 25 MM | 1137 5%
B BB RIESUEE GTT.ITT fh R T EAR BT (P<0.05) , FFAFH SRR UTRR A BB, Gsk—3B FikHA B 1 (P<0.05), T
GsRiEH & T (P<0.05); 5 Ob 4171 Ob+Sham 41 3%, Ob+RYGB K RUAFE & |2 B | /B8 5 & & EHLHHE % GTT,
ITT Bk F A AR A B T % (P<0.05) , PR ZH U TR U RN B SR 3800, Gsk-3B 23R HA B T 1A (P<0.05) ,Gs Tk B Fi§(P<0.05),
2512 : RYGB FAR W BEEAL R BT IERE R & BUCHEEAL, LRI 7T A8 5 H _ERAFAE Gsk-38 FIF I Gs BEAMRIXE X,

[ 2687 |IEAE ; Roux—en-Y BHEFIAR ; PR B 8 IR & B EE -38 ; B RLG BLiE
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Effects of Roux—en-Y gastric bypass on liver glycogen content and

expression of Gsk-3p/Gs in obese rats
Mu Song’, Liu jiayu®,Guo Wei', Zhang Shuping',Wang Zhihong’, Zhang Jun'
(1. Department of Gastrointestinal Surgery;2. Department of Endocrinology,
The First Affiliated Hospital of Chongqing Medical University)

[ Abstract }Objective ; To investigate the effect of Roux—en—Y gastric bypass(RYGB) on glycogen synthase kinase—3@(Gsk—38) and
glycogen synthase (Gs),and to explore the mechanism of improving hepatic glycogen synthesis in obese rats. Methods :Sixty SD rats
randomly chosen from 70 rats were fed with high—fat diet(HFD),and the left 10 rats which fed with standardized diet were used as
normal control group(n=10). Twenty—six rats in the HFD group having body weight at least 20% more than those in normal control
rats were subdivided into three groups:obese group(Ob group,n=8) ,obese RYGB group(Ob+RYGRB group,n=10) ,obese sham opera-
tion group (Ob+sham group,n=8). Intraperitoneal glucose and insulin tolerance tests (GIT and ITT) were performed after surgery.
Hepatic glycogen deposition was observed using periodic acid schiff (PAS) staining. The mRNA levels and protein levels of Gsk-383
and Gs were examined with quantitative RT-PCR and Western blot respectively. Fasting blood glucose (FBG) and plasma levels of
insulin also were tested at 8 week after surgery. Results . The number of rats in each group after successful modeling was 9,8,7 and 7,
respectively. Compared with those in control group,the level of body weight, FBG, plasma insulin, homeostasis model assessment of in—
sulin resistance ,the area under curve of GTT and ITT were significantly increased (P<0.05) ,hepatié glycogen content was decreased
obviously, the expression of Gsk—3B were significantly increased (P<0.05),and the expression of Gs were significantly decreased(P<
0.05) in Ob group and Ob+Sham group,which were dramatically reversed by RYGB treatment(P<0.05). Conclusion :RYGB can sig—

{EZNE:F 4, Fmail, 717441558@qq.com, nificantly promote hepatic glycogen synthesis in obese rats,
BT 6 R AR ETFRES, which may be related to the inhibition of Gsk—38 and improve—
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REFEAE B 712 28O R T Z 0T — AR
BHERR , KRR ERER KBS, TR G
HZEBF SR, 2013 LEL BRI 30% 9N ORI
BESEERD, BIE 2010 F,RE 8 F KUEA
BEEEMALRE SRR 42.6%, 2 5 HEFAEREAFER
Tz —0, REHEAE 3 HERE S R ARG RAE , 5T B
7 , 4490 ¥R RIS , 23% BRI BRI 4o AR A S 0 FRE
48 7%~41% I3 H FREEFAC D, FFERER & R
VB FIVE LA IR 5 R BN Y —Fp 07 5K, SRS 1ML
WP TS TREIFEER, RRIME, P15
= RS THRS S TR 2 BERR
(type 2 diabetes, T2DM )BEACIHZERL Z A . K BY,
JAER TR BRI P HE T R A A B R 1 PR
BREZ— 3 5ER G RS -3/5 R &
(glycogen synthase kinase—3(,Gsk—3p/glycogen syn—
thase,Gs) K B YIH X5, Roux—en-Y BERA
(Roux—en-Y gastric bypass, RYGB)/E & E ik 5iE F1
T2MD B IR FBZ — , Bl N R IRYT T2MD
BRI EEL AR BT B, EERALH M A, B
AR B8 RYGB FARRBER B & MK T2DM K K
R B S R R S B SR TR R R
PRSP, [BIEAAEAE S R A EEEL S,
RYGB & 75 5 Wi T A I & B A2 B H R AH G N 7E
PAFEALH], E S WIRGE , A 25 1008 i xS
FER AT RYGB FAEN KR EHBF AR
R WS TR L Fr A SRR SR AR B AR I
A BAEETF Gsk-3B.Gs RIXHIFEM . Hyift—HBh
T LA B S A 2 L A s R SR e SRt TR
#.

1 #MR5HE

1.1 ZBsh#baoa

SPF £ 4 Fi#EHE SD KR 70 R, &R E (101 £ 12) g,
R R 3h ¥ 3236 ol [ B4 AT HIE SCXK (H)2012~
0001 J#243L; Sh ¥R FE T SPF &esh 5, B L8 12 h, fEE
B 20 C~25 C, HMRE 60%, »EEH AFEEEY
KK . 2BHFAR BIE R FT7E A0 SR S YIE TR R Sh F
EHME, SYERERSR 1 A, BREBHVIEEREE KRN
IEEXTERA (10 FOMERA (60 R), EFARALERS
(RERBORTR . IR 183%, A5 20.8% , BR/KIL-&547160.9%) ,
EIRAR R IR FIRE S (RER BRI . EAR 12.8%, B8l

51.9%, BokWEH 353%) , Lt migEeinst 12 s ,SD
KRR E AT S 4k BT 20%E LR ARRE: X
Rou, sThE AR KR, 26 R, BN FERES N 3 4.
IR AR L 4H (Ob 41,8 H) .RYGB F R4 (Ob+RYGB 4,10
) FIBFARLE (Ob+Sham 41,8 H), ZEEETED , H¥RA
FRET 1 R, BIBER®KIET 2 2 ,RYGB FRFHT 3
ROBFRIET 1 R, B K RESESIE B Biafmiok,
RS HER 1K,
1.2 FREMNEMSE

BB R Gsk-3B A FEREHTIR(Cell Signal Technology 2
7], %H),Gs RIIKBEBFEEDLIK (Abcam 2 5], KH),B-
actin FUEM —H(RN ZEAEYBARARAR ,FH), %0
£ 8 PCR AR % 5[ #) (Takara A5, H4), Western blot
AN (B S REYTARBRET, B E), RS EERKEE
T B € (ELISA )if37) & (Assay Biotech /A7), H),PAS H
AN (LR BREEPEERLAA, PE), ERR MmN
(BRAH,EH),
13 FRF#*®

RYGB FARFEW, RITA® 2h UL, 28K 4 h, 8T
RE N 1 mUkg, B PO ST RREE O K BLMENE 2 , R
BEEERTA 2-3 cm, RFE REEZL, S EWHE T
W, EEE A, Y 5% 8 AT, HiH Bk, R R
W& . RISTE Treitz ¥HHEN 8 cm YIS, MRS S
EERITHREY S, EENYS O 12 om AAFF—0 0 5355
ZhaeRiTRY G, UL RERESH 6-0 £ 52/, FE
AEFEIE KRR ,4-0 R B R KM, Rf5,EBRE T
W,ERRTERES B8 14,4PHHKMH 24, HEE
¥R 1IZESEIESKE, IFEHSHERRR, B
FAREAR: RYCB FARUAMFBITAIT RN &R, 4
KR FARBIEHIT RYGB BHRA, TARS S AR 6 A
F, 4B GTT ANITT, RJE 8 FRKWIZS I Mt K i 5
BREFEKE REERXRRERENIRKE _EURELS
AEBE , B T AR 20 £ -80 °C YKFE1RTE, LA % Western blot Hl
PCR #4537,
14 &%k
1.4.1 HEEBHE LK (glucose tolerance test, GTT) ARG 5
AR, SHAKBER 16 h, HHSKK, WE S B, iCHh
0 min B} S IUDBHE , RGHE 2 gkg 2R ST HEIE, 203
F 15.30.60. 120 min W E MK, B mmol/L TR,
1.42 S EWE L (insulin tolerance test, ITT) R/ 6
JAR, FEKRES 4 b HHYOK, WS IEE, E25 0 min
i AUUBEE; ARG 1 Ukg RIBZBEREHBRSE, 25T
30,60.90. 120 min J5E MAEKF,
143 PASBxfs BAKBEAR)S 8 AALSE , BUTIHAR
HEG YR (5 pm) , BB 2K , Bk RN A UL
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FARK A EUBATE  Schiff ZY¥ Mayer S ANG AT, ALK
K, ZHEEHERR,GEBHEERER B RRIE, G4
VLB 3 Sk A, kvl A B AR E S 3 S ILEFEUE , 72 200
fEWEF T, % A Image—Pro Plus 16.0 F&IE T 844: 30
0 B % Sy e £ €5 0K P B TETARBT o A 4 LU,

1.4.4 ELISA B2 5 1f 3% i 5% K KA SHA (home—
ostasis model assessment of insulin resistance, HOMA-IR ){H
FHEKXREE 12 h, ZEARBEBRAMFRKNLY 2 ml, #E,
4 °C,3 000 #5305 R B L BB T-20 Crkf bR, &
o 4 R TR I 2R BRI R R B S KR & G T B B8R, 7
450 nm P KA FIE K7L AR FE B (absorbance, A Y{H , B 15
PR il 2R B 2R (13 7 AR L X R S MR BT, RS
P4 B B B AR F5 40, HOMA-IR=(FINSXFPG )/22.513,

14.5 qRT-PCR &l Gsk-38 fl Gs mRNA W58 #H B
Trizol BIRBUFHLR B RNA #5570 cDNA, Gsk-3B.Gs &
KKK SYBR Green 3481, BIMEEARER 3 IR, Gsk-
38 WIBIHIFESI N . EN#514 5~ CCTGCCCTCTTCAACTTTA-
CCA-3’, Fif514) 5° -TGTCCACGGTCTCCAGCATTA-3’ ; Gs
BS54 FS R . #5114 5° ~GAAGAGTTTGTCCGAGGCTG~
TC-3", Fi#¥514 5’ -TGAAACACCCGAAACCAGAGAG-3";
GAPDHMISI T F R . L1514 5° -GCTGAGTATGTCGTG-
GAG-3", F 5% 5" —-TCT TCTGAGTGGCAGTGAT-3", LA
246 BB H R H mRNA AT RER AC Fn BE
B G EBENSEE GAPDH M G {H ,AAG BSR4
AC {ERFEIE# X B AC: ], 2% (NI /3008 48 H 2L
A mRNA FABAM T IEH N RE HERE mRNA FikE
LRSS

1.4.6 FHEAFREBUR Western blot |2 K BAFAE Gsk-38
Gs ERRVE HERNMEASZEOEIGRSEREHRH
TR EE A, R H BCA MR EARE , IR
BEAREARE, B 10 pl HFEEEAZ 10% SDS-PAGE
Bk, L% PVDF B, #H] 4 C IERILKH Gsk-
3B(1:1 000 B ) SPi KM Gs(1:500 Fi B ) . LIL B-actin
(1:5 000 75 #%) 4 C BH AR, WS ZIRFEE HRP ARiCH

ZH 1 h, BESRA, BT Quantity one BIAFTE KK
1A,
1.5 %itsam

KFH SPSS 19.0 BAF#ATHIT07 , HHE R S «
PREZE (2 ts) TR, RAREE T EZSMTREENE =
ST, I P EL SR LSD—: 3, R BS/KHE 0=0.05,

21 RFRGEBRABRE

WsE RYGB RFTAARE 8 ASHAAXRGERE, X148
BR . IE ¥ X4 Ob 21 .Ob+RYGB 241 Ob+Sham ZH AR B
PR A B R (396.90 +43.16) . (508.40 + 22.37) . (507.70 +
28.94)F1(503.93 £49.11) g; N5 8 KRR 74 (464.80 +
48.63).(589.10 +46.51) . (451.70 + 42.08) F1(574.93 + 52.24) g,
4 AKX B Z SPSS 19.0 it His 2R A& 2 (F=20.352,
P=0.000) , RJ5 8 RIARE (F=13.739,P=0.000) , 2 R EH 5
HEEX, HRLBERAMESEKRERES RER Ob
£ ,0b+RYGB 4, Ob+Sham AR RTAR R BEIE H X HHEHA B
9 (P=0.000) , O0b+RYGB 4 , Ob+Sham 205 Ob £H } Ob+
RYGB 455 Ob+Sham #H Z B R L8 X (451K P=
0.706 ,P=0.580.,P=0.832) ; A5 8 J&,0b 4 .Ob+Sham £H {4 i
£ 42 1F % %+ B 25 WA & 38 11 (P=0.000 .. P=0.001) ,0b+RYGB 41
RS Ob 41, Ob+Sham ZHBH B3/ (P=0.000), T Ob+RYGB
HE5EHMBAKRTABRER (P=0.639), RE1,
22 AHEXKEAKRE CITHMER

ARG 5 J& ipGTT 455 B /n IE % Xt BE 40 I s 1 5% 509 %
HERTE 15,30.60 min 4k 1458 B4XTF Ob 4, Ob+Sham 4
(H 1A,P<0.01) ;Ob+RYGB £ K BB s 1 5 508 & in
7E 15.30.60 min At 1A% H BAK T Ob 44 .Ob+Sham £ (1A,
P<005); 3% 1 BR  IEEXTHEZE .Ob 20 Ob+RYGB ZHF1 Ob+Sham
4 ipGTT M4 T ERSHI0(1 114.30 £ 115.64) (1 485.20 =
173.30) . (1 215.40 = 132.90) FI(1 505.80 + 116.52) .4 H KK,
ipGTT MR TR EA S X (F=10.241,P=0.001) ., £

#1 RUSAXRESEERE. O, DEESERE HOMA-IR#ER (x+5)
Tab.1 Body weight, FBG, plasma insulin and HOMA-IR of rats in each group(x +s)

$EbR EH XA (n=9) Ob4 (n=8 ) Ob+RYGB# (n=7)  Ob+Sham# (n=7) F{E P
AR (g) 396.90 + 43.16 508.40 + 22.37¢ 507.70 + 28.94% 503.93 +49.11* 20352 0.000
AR5 8 AkERE 464.80 + 48.63 580.10 + 46.51* 451.70 + 42,08 574.93 + 52.24* 13.739 0.000
AUC of GTT 111430+ 11564 148520+ 17330° 121540 + 132.90* 1505.80 £ 116.52* 10.241 0.001
AUC of ITT 418.22 +36.12 559.54 + 81.20° 414.80 + 21.60" 512.90 + 27.22* 11.298 0.000
FBG(mmol/L) 5.15+£0.43 5.93 + 0.38* 5.05 +0.22% 5.78 +0.34* 9.570 0.000
Insulin(ng/ml.) 0.85 +0.09 1.09 + 0.08* 0.90 + 0.09* 1.07 £0.15° 7.288 0.002
HOMA-IR 8.89 + 1.05 13.12 + 1.39* 9.16 + 1.18 1245+ 1.43 17.749 0.000

Hia, SIEE X RA RS P<0.01;b: SHEREE HE P<0.01;0: 5ETREEE P<0.05
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] PO LU ipGTT HIZR T HI BGRB8 : Ob 4155 Ob+Sham
4 ipGTT HhLR T AR TR 3 4H 68 B30 (P=0.001 ,P=0.000)
Ob+RYGB 4 ipGTT #12k T m #%% Ob 41 ,Ob+Sham 4 Hi i
F%AK (P=0.007 ,P=0.004) , i Ob+RYGB H 51F K Xt B4 He i
EHBES(P=0.259), BB 1,%1.2,
23 BAXAKRSITAMNER

ARJG 6 J& ipITT £55R BoR IE ¥ % A K BUE ISR S
FJ57E 30.60.90 min &b ifi % B & {X F Ob 44 ,Ob+Sham 4
(P 1B,P<0.01);0b+RYGB £H X RIS i i 5 B8 % R FR 7E30,
60,90 min 4t IfIEEEA B/ETF Ob 4 .Ob+Sham 41 (/& 1B,P<0.05);
#1 BR . IEEXT B4 0b 4, 0b+RYGB 4 1 Ob+Sham 4
ipITT B £R T H AR5 (418.22 + 36.12) . (559.54 + 81.20)
(414.80 £ 21.60)F1(512.90 + 27.22), 4 KR ipITT BHZZ T
HREREFSIE X (F=11.298,P=0.000), #HEIPHHE
ipITT fh4E F M4 R B 7R . Ob 4155 Ob+Sham 4 ipITT HiZk
F AR A I B 4 9 B 580 (P=0.000 , P=0.006) , Ob+RYGB4H
ipITT #i£% F A4 Ob £H . Ob+Sham £ B B 41K (P=0.000,
P=0.005) il Ob+RYGB # 5 1E ¥ 4 L3 G B 2 5 (P=

301 © EEHEXTEEH

0910), WA 1,% 1.2,
24 RKESHXRFBG ik 5 %% HOMA-IR £ %
ARJa 8 FE S FBG. MK E & HOMA-IR 4538,
1 B EEN R4 0b 4 ,0b+RYGB £ Ob+Sham 44
FBG Z35128(5.15 £ 043) . (593 + 0.38). (505 + 0.22) f1(5.78 +
0.34) mmol/L; ML 3% B2 5% F oK -4 514 (0.85+0.09) , (1.09 +
0.08).(0.90 = 0.09) F1(1.07 + 0.15) ng/m}; HOMA-IR ¥4
1% (8.89 £1.05), (13.12 £ 1.39) . (9.16 + 1.18) F1 (1245 =
1.43), 4 ZA KR4 SPSS19.0 4iit/r#78 8| FBG(F=9.570,P=
0.000), B &% % (F=7.288, P=0.002) ,HOMA-IR (F=17.749 , P=
0.000), 2R AR RITFEE L, WFHLLLE FBG 4R 878, 0b4
5 Ob+Sham 21 %3 I i WK 35948 T 5 41 B .38 0 (P=0.001 ,
P=0.005),0b+RYGB £H %= i [ /K 8 Ob 44 ,Ob+Sham 4
B 5. B (P=0.000 ., P=0.002) , i Ob+RYGB 05 IE % Xt FR 4
ELETCHA B 22 B (P=0.628) ; B 0 LU 4045 4 25 L I 3% R 9 3R
JKELER B : Ob 4 Ob+Sham 21Kk 525 I 1f 3% B 1% R K P
%2 T ‘B 26 BF 8 58 41 (P=0.001..P=0.003) ,0b+RYGB #HZs i
L3RS EAER Ob 4 Ob+Sham 2HBH B8/ (P=0.005 . P=

O IE ¥ XT84 -+ Ob+RYGB4A

. 87 B0b#H s Ob+Sham#l
£ ob4
¥ Ob+RYGB4 64
< 20 - Ob+Sham#l 3
2 3
£ £ Y
¥ 101 o
g 2 21
0 T T r Y T 0 T T 1 5 T T
0 15 30 60 120 0 15 30 60 120
B 18] (min ) B &l (min)
A. GTT i 4gesta] gh 2% B. ITT kg i g4k
a:P<0.05, SIE ¥ X BB A ;b: P <0.05, 5 Ob 41 ,Ob+Sham 40 H#%
1 REEEXBGTTHIITER
Fig.1 Results of GTT and ITT in rats after surgery
%2 HEHAKBRGTTUTTSHER (x+s)
Tab.2 Results of GTT,ITT in each group{ x+s)
GTTHiL 8% ( mmol/L) ITTHAE ( mmol/L )
AsfiA] X EE Ob#H Ob+RYGB4  Ob+Shamf IEF X Obt Ob+RYGBZ Ob+Sham#
(n=9) (n=8) (n=7) (n=7) (n=9) (n=8) (n=7) (n=7)
T1:0 min 430+019 4981049  450:049 5.02+£0.60 5344036 588+043 534+022 568x0.28
T2:15/30 min 16.70£3.56 23.50+£2.50* 17.60+1.60*  23.50 +2.65° 396+033 5.12+029° 3.42:028* 4.9410.50*
T3:30/60 min 13.10£1.56 19.10+259* 1420+1.22* 1830+ 1.56° 3264047 4.64+0.70° 292:084* 4342049
T4:60/90 min 8.18+0.89 10.8:+1.69° 842+123* 11.6 + 1.39 2.72+047 436+098 3.10+020* 3.78+5.63
T5:120 min 560043 596:024 552074 6.06 + 0.30 410+£026 460+0.78 3.94+040 4.28+0.24
SreH RN F=12.836, P=0.000 F=15.411, P=0.000
Bsf 1] 3N F=571.459, P=0.000 F=87.893, P=0.000
2 x R E AN F=7.582,P=0.000 F=3.604, P=0.000

Hia, STEEXTBA LK P<0.01;b: 5 Ob £HHE P<0.05;¢: 5 Ob+Sham #H HE P<0.05
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EHRBBEBIEH X B4 B B (P=0.004,P=0.003) ,Ob+
RYGB 4 Gsk-3p B HEKFZEE Ob+Sham 4 B B W (P=
0.038), T Ob+RYGB 44 51E# X84 . Ob HIL B LB ER
(P=0.186.P=0.059) ; FIFI LL X Gs EAFRBE, G R B .0b
£ Ob+Sham 4 Gs B A BIHIE ¥ XS R AH L HY B
A (P=0.027 ,P=0.013) ,0b+RYGB 4 Gs B HFXEE Ob 4,
Ob+Sham # B B3 /in (P=0.009.P=0.004) , ] Ob+RYGB 5
EEXTHEA NS THBER(P-0.574), E3,% 3,

1 2 3 4

Gs(81 kD)

Gsk-3B(46 kD)

B 5 .ciin(43 kD)

1:IEEXT R4 ;2:0b #H;3:0b+Sham 4 ;4:0b+RYGB 41

3 HBHEXR Gsk-3B F1Gs xR
Fig.3 Expression of Gsk—-3B and Gs in each group

3 3% i

fERER—HEZREEG RABEARBEERR, ¥
LR 7 4t M AN AR i, AR s R FE IR
L FBURIE SRR T 4 R B = R R AR,
RERY B EH A S ENER &, B S ZHRH, 51
B, AERERE B NRREYT , AR T XTI K
HYNEIT , IR B K IR E R . RYGB 1ER
BRI AT Z W —FAREFAR B g k#5500
B . T mmEmsn , Nt/ N E %, W R
Yo B, FEARHFEARBBIFF ,RYGB F AL
HE R ELWER—- BRI R A Z—,
SATM , HHT RYGB FAREZ ML S iR 2
S TR R MBI IT LA I I B 2B B Wl PR BT,
Z5 R B8 RYGB AR n] 08 B B Fol FR % A A AR
WEEVRE , BALH M A BB 06 Abusnana 2019
IR, JEREERE RYGB A5 12 A REMEKE
BN 68% , Je i B FRAK 46% , M BE | MBS FIBEAk &1
EAHME B EYUE EAVR G, WERERX
B RYGBFARG , (kB B 2R, 25 I8 106 Bl 3%
RS EAKT BE TR RS RETCREHEEGE ., &
Arapis Z0EF5T FRt &2 B RYGB TR J5 AR B K BB
g RESENEREHSEAENE, XF% RYCB
AR BT 52 A A P KBRS o B A TR A R P

Gs ZWHIE A B R H (0 DG SRR AN BR B e , [R) A
RS REAN EERE, AN BT S35
A BAHEAL, ERUUB TR, Gsk-3B 1EXN
BEGFESHFERPHREBHREATEF A S
SRR A RREIEA B, E e IR R
B R RS R ERENRATES N, 7ERR
SENFH PBK/AKT BEKERAT , BEBRIL AKT
AL IR Gsk-3B .38 Gs WETE R R HEIR S
R REAR PR 10 AR PE PRS2 BIFAE R B MR BRI/ B
FFARE 20 22 b R B R AIG, Gsk—3B B i, Gs &
KT, TG YRR, W H Gsk-3B FiKk/F,Cs Rk b
WA, IS T, ARSI R, SIEE T RA
B AERER RUA TR B B 1, p B R RS B &
B 5858, 2 I INOWRE B I 3% R 5% B /KT, HOMA -
IR BB ET &, FEAERE R TR B T M, RUABE
EERERARRHBIERBZER, FiT,Gsk-38 &
IRIK B B RER, Gs FX/K B BN, R BIAEAE K
FUFAESE R AR R —EBENELL, 5
Gsk—-3B/Gs ik KA YIMER, AHREH Gsk-38
FRRPETRES Wnt 55 @B AEA X2 B
{RHLHA frift— T3,

Paranjape® & Wul"%$HF5Y B8 ,RYGB F AR 8¢
% i O T2DM K BUTF IR B B SRt , RV
) WAV R S B, AR A, RYGB RE
RE B R U MR R TR IE R FR F AR B
10, 2B RYGB AR JF AR RE K FUFFAEE R A AR i
BE—ERENRE, Gsk-3p fl Gs BEEASRMA
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