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Effect of Roux-en-Y gastric bypass postoperative on the blood glucose expression of type 2 diabetic rats

XIE Jie-bin' ,PANG Yue-shan®, WEI Shou-jiang' , WANG Chong-shu' , TANG Jin' (1. Department of Gastrointestinal Surger-
y, Affiliated Hospital of North Sichuan Medical College, Institute of Hepatobiliary and Pancreatic Intestinal Disease, Nanchong Sichuan
637000, China;2. Department of Geratology ,Nanchong Central Hospital , Nanchong Sichuan 637000, China)

Abstract: Objective Recent studies have found that Roux-en-Y gastric bypass( RYGB) can inhibit the levels of blood glucose in type
2 diabetes, but its mechanism still remains unknown. In present study, we observed the effect of RYGB on insulin and GLP-1of type 2 diabetes
mice. Methods The 12-week-old male SD rats were divided into four groups:group A (no surgery,normal diet) ,Group B (no surgery, DM
diet + STZ injection) , group C ( gastric bypass surgery + normal diet) , group D ( gastric bypass surgery + DM diet + STZ injection) . One week
after surgery rehabilitation, the diabetes model was built by STZ ( revulsant of the classical diabetes model) and high-fat-control diet. After
four months, the changes of blood glucose ,OGTT ,body weight,food intake , water intake in each group were examined. Furthermore, the patho-
logical changes of insulin and pancreatic were detected by HE staining. Meanwhile , the liver PEPCK gene and protein expression were detec-
ted by using RT-PCR and Western blot. Results  Four groups of rats all have significant changes in diet and weight. HE staining suggests the
disseminated hyperemia and edema in pancreas and showed that islet has been severe damaged. Compared with no treatment normal diet, nor-
mal rat + DM diet + STZ injection, has a markedly elevated blood glucose level 3 days later,insulin, OGTT,GLP,and ITT all have remarkable
changes in different time periods,with a statistically significance (P <0.05). Compared with the normal rat + DM diet + STZ injection group,
RYGB + DM diet + STZ injection group showed that these indicators of pancreas pathological changes significantly, glucose ,insulin, OGTT,
GLP,ITT all have significantly drop,as well as the gene and protein expression of PEPCK (P <0.05). Conclusion RYGB can exert influ-
ence on the change of insulin, OGTT,GLP,ITT and PEPCK in islets of type 2 diabetes rats,which may play a positive role in the further clini-
cal applications.

Keywords: Roux-en-Y gastric bypass;type 2 diabetic ; prevention ; PEPCK

Roux-en-Y 5% T K ( Roux-en-Y gastric bypass,

doi: 10. 11659/jjssx. 07E015105 RYGB) &2 i 2 2 B4 JR % (type 2 diabetes mellitus,
[BETIR] WIS HHEITHES (13780243) JIILEEERBE R B T2DM) FIAEBE B 35 HL A A s 3607 722 2
X H ( CBY12-A-QN20) PRI FE B AT B S5 AR e R A5 2 K AR s, 2

[BIFAEE ] W75, E-mail : xiejiebin84@ 126. com

% i 'SL’/\T 15 I\ S | A A1
(KA EEE] 20150813 [{EEEH] 2015-09-10 SEAE e R AN S 3 th 45 BIE 52, 15 5] T 2802 % 1IA

AT PRI FEIE S 5 55 s R AR 2 RO PRI R 14



.12 - ABRFAFREE

2016 4F 4525 % 451

J REG ANAT OPER SURG, 2016, Vol.25, No. 1

WS PTG AT B 2, HLoE S TR R A2 £, TiTiE
ok B A £ A BR i 1 T A RT3 1 R AR H R g
PR S5 e B F AP R 32 ok g . BRTA
o EER BERERL G A S+ AR AR s
F W R B Al L SSOR I AL 2l 58 e THAL Y B 4
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PRI TBITAE o

1 RS

1.1 %8sy

B e K o e SD KR 30 H, I )1k e 2=
Bescae syt R EE 180 ~220 ¢,2 SR, BT
THISHEW L B SRE, BIES B, AR#FE KK,
FE NI 20 ~25 C, MXTE R 40% ~70% , 1556/
JAHR 12 h/12 h B9 550 TSR 30 512 A
Mtk SD KREIT R 4 Ho A H(n=6) TR, IEHIK
BB H(n=8) MTT AR, DMIRE +STZ;C 4 (n =8)
TTHZHAR, IEHIRE;D 4 (n=8)17H %A, DM
KA +STZ, FARAEFT Roux-en-Y HZHEF A BT
AW HAT 3T 1, 25 0 B AN A T4 o] TR .
B 4 .C 2 D dsh¥felal — 5544 T 447 STZ if5 3 LU
KRB IR o IS0 e BE | b B 2 e 52 56 5 ) 4 B
FBIAT
1.2 AR &

Roux-en-Y 5 55 BT R4 FAT T I 04 5256 77 1 it
A7 RTH S B 24 hy 10% [97K 441 (0.3 g/kg)
OGP SRR T 5 S R B, T R A AT R IR 3
HHEt B R E SR B E NS 1/3
RN - 173 3L AE g SRR B W7 3 7R R Treitz
P20 10 em LB W25 W, I B AE 0 v 25 W 5 30 v 1
AT AR TR 2 M SR B WA H 10 em gbss

Wt i o) G AR AR ERAl PR K85 R wh ke v s 45 5
JE R BRI R B fS A £

BRI S5 B.C.D 4 SD K L4 F STZ 200 ng
(S B ABE RO BRI T 00 ) B DR AR B 1 33 i 4 b
PRIGIERY . i FH 29 e BE 19 STZ WS, #% 55 mg/kg
ITHRRIE ST . IE R IR R HERIVERL, SR
1 SRR R I EE B sh W I fe it o o i DAk 2 ok«
FEREL 88% f# i 10% IR [E B 2% (0. 4% [0 R £
8o RERLMEARUE, Lhob s BRAS Ak S0 Ry %
SR o ARG B R LS A1 5255 30 W 1) B 1 100
A B AT 2, I ERHT R G A
() i [ s 204 5 AH I B A Az
1.3 FHHBMHEFNE

EARSE 1A H G, WO 5 AR 4 52 56 75 22 047 A )
IR SAEAF . A Y] R SR TR A8 28 A I i K B, DA
10% K5 FAMFE(0. 3 g/kg) BRI, 28 ph 70 28 PR E T
0.9% S Ab4H 200 mL, F-LL 4% 22 R FEE 100 mL 3#E47
WEVE . WUBRHRAZUR M T 4% Z2 R D, e
12 h J5 A TIRE K G B R AL B 3 P AR
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AT AE R BRI 5, 17 I8 s gk A 7T BRUbE , LA DR AF
TER A W, T )5 84T RT-PCR . Western blot £ /43
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SRR LA LU AR O, B RS iR 6 5KV b fE s i
BT A A ET
1.4 ¥ml 3847
1.4.1 OGTT KRR IR A HTR 22: 00 FF 1R 2K
o Y KRR 8: 00, Fri K B4 oL i f 48 B2 i ik
KAl 100wl 00 25 WS il b . B 37 LA 20% i %5
WE WA IR 2 o/ kg R AREVE B, JF 4R 1A, T
8 J5 30,60 120 min B553 1) B2 # bk R il FH 1000 5 i
T IOUARE , R 25 VR T DA P IO VAR 55 X0 iy Py B[] 4T
Eyilbi IR
1.4.2 ITT  &AHES RRE,ARAT1 d 258, A
YooK 12 b RHIEFR R(0.5 wl) B 50 54
HI S 30,60 120 min 4351 5% HCHR JRC# K i, 900
I A AR EE o THE S S oS ) LU (B,
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1.5 # 3 RNA % RT-PCR

iz BRI AT e i 09 $2 Oy ik AT R R L S 1
UK BT SV AR BT ISR, A Trizol
RNA 24k (Invitrogen , USA) J& , #4552 56 20 B%
FRIUEL RNA, £ RNA H] DEPC JK#ifé 100 £5 )5, 458
403656 1T ( NanoPhotometer , Germany )l £ ¢ & 5
a5, AR UEARZAR A260/A280 B A 1.8 ~2.0, ¢cDNA
JWikE Sk N, ffi | TaKaRa One Step RNA PCR 7 &
HEATSEYS 155 cDAN, Bl 5 AR BRI A 5 14
Mix, Z8F7K , #47 PCR §73 . 519 BilEsed2 k%)
ARG BTSN :PEPCK LifF5| ¥ 57 AG-
GCCGCACCATGTATGT 3’ ; PEPCK FiEgI WM 5°
GCAGTGAGTTCCCACCGTAT 3’ ; ¥ 3 - Wt 2 317 bp
Belta actin 35|40 5° GTAAAGACCTCTATGCCAA-
CA 3’ ; Belta actin FUiE5] ¥ 5° GGACTCATCG-
TACTCCTGCT 3 ;¢4 /Wi & 227 bp PCR fE¥M 5144 .
94 CHIAHE 4 min,94 °C 251 30 5,59 C3H & 30 s,
72 CHEAH 40 5,40 MEHJE T 72 C LA 10 min,
PCR [ F= i) K /N5 24 317 bp ( PEPCK) 1227 bp
(Belta actin) ,PCR F=#142 2. 0% B JIg W68 I HEL Tk, €
JE RSARASCR AR RS, 28 Tmage BXPFHEA T BE I 2 , S2 460
H5Z 3 W, H GLP-1 [ JKE(E Y Belta actin JKFZ{E Y
FAEHEA T o3 HT o
1.6 Western blot %M & & & &

TS RN bR A R LA - 80 C UKAR R A7 4%
o FESEg 4] AR 240100 & (RTPA 25 1 24
W, KA WA R)) UL 5 31T 20, BE S AT 2%
Difrse 22 G250 AT e, I & 48 R B, O B 7
i, AR 2 bt s R IR ot ) U 2 i R e A
PR IR A EAE R TR, SE 5%, DIHIBCT
e o - T B s i e 8, W] PVDF BEEEA 7 5%
BB 1 ~2 h J5, in A% £ 5 B bt ik PEPCK
(1:2 000, Millipore, USA) ,4 C 142, ¥ H /il A HRP
¥, iR 2 h ECL WA H11IR,

1.7 HE %&
O AZERKE YR A TRAR KIS h e

Boorsh. MoK KK @, S8 Wk L h
JE ANFEIRK R Z, A 70% Fi1 90% A H i /K 45 10 min,,
NPREEL QARG 2 ~3 min, Be(0 )5 p00 2240
WAEIK, FEa WD R B K EEWR D) A
) | N 7 S N I R R O 4
Bk o
1.8 “%itza

>R SPSS 13. 0 B AF X Bdle A7 G i+ Ak BE, Kodie
AR + bRt (x =) Fom o AR FLECR N R
Ji2E03HT,2 A L BCR AT ¢ K3, P <0.05 A 27
gt E L

2 HR

2.1 KRAAEHR

AHKRRICAET K, B.C.D HKRRIET- T
1 H HEFARSE 10 d BAGEE AT
2.2 KA#‘EE

4 JAREARTTHEEZRLHITE L (P =0.455,
P=0.143,P=0.707), FARJ53 d#rgakELk,
FEE—E 225 P X 2 RAFELRIRE 30 d, 5 A
AL, B 4 .C 4. D AR EMHENE, Z5 A%
FEN(P<0.05), 5 B4, C4l.D ke
ZW R, ZRAGIFE (P <0.05), 5 CHMI,
D AR EREERIE, BA%IHE X (P <0.05), I
*1,
2.3 XRAKREHEAR

4 2] R B BT S S R A T AR TS AN [ e ] e i
7o EARFBIATE2ZRTLHEITE X (P =0.950,P =
0.413,P=0.103), FARJ5 3 d (&KEEZERMEL,
NHEARG 7 d R E 22— PR, Fr2 3R 5
30d, 5 AAME,B 4 .C4. DMK EAW Bk,
ZREAGIFE L (P<0.05), 5 B4, C 4,
DA RERAMNE A 2R HA%IT¥E X
(P<0.05), 32,

®1 REAHFETU(r£s5,2/d)

i n pNif KR53 d RIG7d ARIE10d AR5 14 d RIE17d ARf521d RG24 d AJF30d
A4l 6 21.00£0.89 22.33£1.03 22.83+0.75 23.17+1.32 23.67+1.21 24.00+0.89 24.17£0.75 24.00+0.89  25.17 20.75
B4l 8 20.66+0.81 17.83+0.75" 30.00=1.41* 28.67+0.51* 28.50+1.05* 28.17+0.75* 28.33+1.21* 28.83+0.75* 29.00=0.89"
C# 8 20.33x0.51  20.66+0.51** 21.50 £1.22" 22.50 £0.54" 23.50 £0.55" 24.50 £0.55" 24.50 £0.55" 24.83£0.75" 25.50 +0.55"
D#H 8 20.83+0.75 18.16£0.98*% 20.83 £0.98*" 21.50 +1.01 ** 22.00+0.89** 22.83 +0.75** 23.67 £1.03** 24.17 £0.75*" 23.83 20.75 **

.5 A4LE P <0.05;#: 5 B 4kd ,P<0.05; A5 C4liki P <0.05
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x2 BHEREBAFLU(X£s,7/R)
M on EHEAR A3 d RJE74d ARF10d ARfF 14 d RFE17d RfE21 d RIE24 d RED d
AZl 6 182.67+4.08 187.506.12  207.678.16 26.00 +4.04 28.33 +6.83 26.50+6.80  200.8+6.73  25.00+4.24  301.00+8.85
B 8 18417204 180.67+7.03  18.50+10.60" 198.33+13.29° 2M4.17+8.01%  20.16+16.25° AL +9.51" 213.00+6.0*  202.50+11.29*
C4l 8 190.67+9.66 188.336.83" 2A2.83+10.59" 21.67+6.83"  29.16+11.14"  22.3310.70" 29.66+10.87* 2B8.66+8.16"  306.33 +8.54"
D4 8 190858 191.67+9.83  191.33+14.51*% 203.83+10.20%4 200.00 £21.67*% 199.16+12.00* > 204.67 £10.87* > 20483 +6.55* > 19.33 +13.66"*

* .5 A 4Ldt P<0.05;#:5 B4Lbik ,P<0.05;A:5 C4a1k% ,P<0.05
2.4 KRMMHEFHENL D 2045 IR R] 5 U E 7K SF- 25 57 G40 L (P <0.05)
IEH AR SR B 41 D BRI R AR, £ 5 CAHLL, D 4145 B i) 5 b K7 25 58 Geit 20
TR I A R 5 A MRS PR RO, A PR A SR S A A — (P <0.05) . RWIATH S5 BEAR S MB35 A%, 28 STZ
BLHRUNEL) BT (E 1a, B L) o IKRE + 25995 1ERE AT BTt (C 41) RT3 B 5 09 B 1 4 B
SALERE AN B2 BRRS KN, ARG JI(FE3),
BERIELEYE . 25 AR E A AR AR IS, 2.6 KR aFFPREZASTHEL
LA, 2006 1 i 22 AN 0 D0 T2 R O 2 B o — - L HE 4 AR R RIS & Kt iR, 2 53 BFTE L
H, S5 R (] 1, 8] 1d) . (A2 51T E 55 (P=0.093,P=0.426,P =0.093) , L% 4, FARGF%&
7l< IEFREHME, ATHF A + DMAREAUIES BRSO &4 01 B A8k, JF HWES 10 d FFR
S5 Tl LRIR., 5 AGML,B 4D AR EKELERE
3%}"?§$;”$P Q& 20 W"”"“ g Giilg i L (P <0.05) ,C 4115 KT 2 B B4
% ~:~ : _ W, 5 B4, C 4D ES R K ELERE
Gt E (P <0.05), 5 C 4, D AERZEK
FESAGIEE (P <0.05),
2.7 KZA&EF GLP-1 &8 % 4k
4 LR FRHT GLP-1 2273 o4 it L (P =0.093,
e G @ P=0.426,P=0.093), .3 5, FARJ5&H}A] S GLP-1
oo RAEUIRAME, IR 10 KIFEE R, S5 A4
: M, B 4. D %40 GLP-1 %k %R A G %E X
(P<0.05), 5 B#AMI,C4.D 4 GLP-1 2344
‘i a!«fé n;ﬁ?{:)m 2 X (P<0.05), 5D 4AMtk,C 4 GLP-1 /K
a:Aéﬂ;b;Béﬂ;c;Céﬂ;d;Déﬂ ZFAGIFEN(P<0.05),
E1 SEAERARESEBASK(HE x400)
2.5 KRy T

o..

2.8 OGTT X34 3%
4 KRR T W AN S, 25 B ) il K
4 1R BOR FT IS 22 5 E G L (P =0.747,
P=0.607,P =0.949) , A J5 M H 2 ARG 10 K
AALB . 5 A AL, B ZH D 41 & ) 5 i A K OF
ZFAGIFE (P <0.05) 1M C 21 45 B[] & i A 7K
FRERTEHEITFE (P >0.05), 5 BAHML,C 4,

KU 2SR 5 A AL, B 4D 4145 I ] i K
FEFAGIEEX(P<0.05), 5 B, CH.D
ZH A% I ) B K P 22 5 S A R (P < 0..05)
5 C AR, D 21 4% i [a] a5 R K S 25 5 A G2
X (P<0.05), %6,

®3 JAMYEKFEN(x s, mmol/L)

45 n N AJE3d ARJg7d AJF10d AJF 14 d ARJF17d AJF2t d RJF24d ARJE30 d
A 6 6132043  6.10+0.42 6.07 £0.31 5.95+0.16 6.57 £0.27 6.23 £0.08 6.10£0.55 5.80 +0.00 5.70 20.26
B4l 8 6.05+0.53 29.72x1.71°% 26.50+3.10°  26.88+2.24*  27.00+1.03" 27.22£1.91* 27.82+1.63* 28.15+1.58" 28.70+1.99*
C#4 8 600205 6.18+0.47"  5.75+0.35" 6.73 £1.11% 6.15+0.29*  6.87«1.11"  5.50+0.89" 6.25+1.54%  6.35+0.50"
D#4 8 6.15+0.25 25.00+3.45*%2 21,90 £3.33*%2 20.73 +2.34*%2 19.55 +1.22**2 18.62 +1.31*#4 17.30 +0.92**2 16.87 +1.01 **4 15.78 +0. %4 *#4

* .5 A 44 P <0.05;#: 55 B4k, P<0.05; A5 C 44 ,P<0.05
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*4 ARBHEAXFETH(x+s,mIU/L)

Ayl n EFHKE ARELd ARJE10d ARE20d

AR5 30 d

A4 6 24.15+£1.40 23.77+1.83 23.93+1.95
B4 8 23.07+1.09 22.60=+0.71
CZ4{ 8 23.65+0.72 23.93+1.37

D4 8 23.07+0.93 23.57+1.05

2B.37£1.12° 39.57+1.12* 43.03 £1.59*
23.90 +1.28%  24.22 +2.20* 25.52 +0. 89"
27.67 £0.71** 27.00 0.86*26.43 +0.88** STZ WIHTBSY o

x5 AZARE P<0.05;#: 5 Baarkix, P<0.05;A:5C4
4, P <0.05
R5 BAMZAIEHL GLP KPTL (x +5)

A on EWAREL AF1d AF10d AREDd  AF0
AZl 6 46.35+0.0 45.07+1.23 45.83+1.07 4598074 46.08+0.52
B4l 8 47.13:x0.36 B.65+0.65 37.30:1.06 2672:0.53 16.60+0.%
CH 8 #4.85:035 HM@B=x143 4597074 46.2+1.26" 46.07 =1.13*
D4 8 47.15+0.26 4L.45+1.4  31.80 £2.20**4 22,50 +1.80*#414.23 +0.81 **2

* .5 AZAE  P<0.05;#.: 5 B4ab4,P<0.05;A: 5 C4
i ,P<0.05
Fz 6 OGTT {16 & A &b 8 S MiEKFELW (x 5, mmol/L)

HH n 0 min 30 min 60 min 120 min
AZl 6 4.53+0.45 6.72 +0.35 5.43+0.53  4.58 +0.37
B# 8 18.77+1.13 30.25+1.78* 27.08 £0.80" 20.77 £1.39*
C4gl 8 4.52zx1.13 7.07 £0.16 5.55+0.39 4.57+0.21
D4 8 12.63+0.95 25.33+0.76° 20.02+0.68" 15.23 +£1.31*

x5 AAE P <0.05;#. 55 B4 ,P<0.05;A:5 C4
g, P <0.05
2.9 ITTXB%ZR

4 R BRI E AR R MG e v )5, 45 i) A5
MFEACEFA RN E R, 5 A4, B 41.D 414
B[R] 5 B KF- 22 A G4 B L (P <0.05), 5B
ZHAH L, C 24 D 245 B fE) & A K OF 22 58 Gt 24
X(P<0.05), 5 C 40, D 4l ipEK T2 574 5
R (P <0.05) L3R T,

F7 ITT R &SR8 A M AEAE I (X £5,)

215 n 0 min 30 min 60 min 120 min
A4l 6 3.77+0.22  2.18+0.15 2.12+0.16  2.23+0.15
B4 8 16.70+0.73 16.42+0.47 15.85+0.95 15.08 +0.80
C4 8 3.97+£0.78  2.42+0.30 2.13+0.26 2.18+0.34
D4 8 10.45+0.44 10.38+0.66 8.97+0.42* 8.53+0.70"

* .5 A2  P<0.05;#: 5 B 204 ,P<0.05;A: 5 C4
ye#5, P <0.05
2.10 PEPCK mRNA % ik /K-

PR TR A e AT ) R R LG (- PEPCIK) J2 0 53 A= 1Y
KR PEPCK, ] LUIAE A 7 5 B8 FR s 1) 248 bR, A
RT-PCR Hayk B 25 5 in] UL, PEPCK 4547 76 317 bp i
Bl , 5 00 2 R/N—B (81 2) o 5 A ZHAHLE,B 4H.D
2 PEPCK mRNA ik 5 B 380, $&75 ops o & E 7t

(P<0.05), 5 B4HAHIL,C 20 .D 4 PEPCK mRNA %
IR BART B 4, 25 A 500E X, ¥R H s iR T

U151 5.27:0.% BRI PEPCK ik (P <0.05), 5 C 4i#Htt,

D 2§ PEPCK mRNA FkB AN H 22 A gt 5 X
(P <0.05) , 48755 H A X PEPCK #4101 i /7 F AT BE £

%8 #&4H PEPCK mRNA &ik(x s)
24153

n mRNA expression
A4l 6 0.13 +0.04
B 8 0.64+0.08*
cH 8 0.16 +0.05*
D4 8 0.35+0.07 **2

% .55 A ZLHE P<0.05;#: 5 B 414 P<0.05;A:5 C 4
W, P <0.05

1 2 3 4

— B-actin

1:A28;2.B20;3.C28;4.D 4
E 2 #&%8 PEPCK & mRNA i%
PEPCK & & 4 ik K -F
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Protective effect and Bcl-2 expression of salvia pretreatment on retinal ischemia-reperfusion injury

CHENG Hui, SUN Zhao-xia, SONG Yu-ze (Teaching and Research Section of Anatomy, Wanjie Medical College, Zibo Shandong
255213, China)

Abstract: Objective To study the protective effect and Bel-2 expression of salvia pretreatment on retinal ischemia-reperfusion injury
(RIRT). Methods One hundred and thirty two Wistar rats were randomly divided into the normal control group, the ischemia-reperfusion
group and the salvia pretreatment group. The model of retinal ischemia-reperfusion injury was constructed by increasing the intraocular pres-
sure. The ischemia-reperfusion and salvia pretreatment group were divided into five subgroups according to the different reperfusion time

(6 h, 12 h, 24 h, 48 h and 72 h). Observe the histological changes in retina by HE staining. The SABC ( strept avidin-biotin complex) and
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