WREATELC

wcjd@wijgnet.com

WAL )BT 201402828H; 22(6): 766-772
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

3 #hAF % BASIC RESEARCH
F AR ZE Goto-Kakizakik FR MMAEH EfE R EE RN EE(EH

5 7, ik, ik, 20, AEE

¥ %54

ShHF KB E2R
M B I B 5T At
BEGR, BAT
RILIRH5HH, 12
BARRZA, A
B AU E A S
W, SBHFR T VA
AR AT 04 1 B — s
Mk, SF45 516 K
(L & Eed
RE ARGk,
id i e Mk R 0 3%
MR R L
A, AT R
A | Y ]

B —AANE.
WA 5% RA

B RO, #aR, b
RIEEAK W
B —ER

(49

TEE
Jaishideng®

A7, BER, 28K T, Ba® AT P o BER(R
K BEFEHE RN ERR) T 5 B4R MW 221009

B, ERREID, EBEMEESBEANE2ANERROVAT.

M o B R4 (AR ) 137 ) AU 28R B, No.
x252012057

TEZE RS DHSR oty X ATETImYE, T2A5TE
AN T, BRSOV, BUBOIRENRGI TS0, 8RN
BBV, 1 ONRS,; S PEE0YRERIAERTIBIE
T, BRI E)IEIDSINED; LETIES, BN PEES. 45
MEDMBEBSSEBMELNES.

BIMEE: Be&, SEATBEIM, 221009, FINFDRWXE
WEEEE 1993, RINFOPINERR (REEA S ESFTERINERT)
LHMNIZT ). 305351160@qg.com

E31%: 051683956131

WHBHHED: 2013-11-13 BOEHER: 2013-12-09

BZHE: 2014-01-08 AL EBREE: 2014-02-28

Modified billiopancreatic
diversion surgery improves
glucose levels in Goto-Kakizaki
rats

Su Feng, Zhi-Long Tian, Hai-Lin Xi, Xiao-Kai Wang,
Gao-Lei Jia

Su Feng, Zhi-Long Tian, Xiao-Kai Wang, Hai-Lin Xi,
Gao-Lei Jia, Department of General Surgery, Xuzhou Cen-
tral Hospital, Xuzhou 221009, Jiangsu Province, China
Supported by: Doctoral Innovation Team Fund of Xuzhou
Central Hospital, No. xzs2012057

Correspondence to: Gao-Lei Jia, Attending Physician,
Department of General Surgery, Xuzhou Central Hospital,
199 Jiefang North Road, Xuzhou 221009, Jiangsu Province,
China. 305351160@qq.com

Received: 2013-11-13  Revised: 2013-12-09

Accepted: 2014-01-08 Published online: 2014-02-28

Abstract

AIM: To compare the effect of modified billio-
pancreatic diversion (MBPD) surgery versus
duodenal-jejunal bypass (DJB) surgery in im-
proving glucose levels in Goto-Kakizaki (GK)
rats, and to explore the possible mechanisms.

METHODS: Thirty male GK rats were random-
ized into three groups to undergo sham opera-
tion, MBPD surgery and DJB surgery, respec-
tively. Body mass, fasting plasma glucose and
random plasma glucose were determined 1 week
before and 1, 4, 8 wk after operation. Insulin,
oral glucose tolerance test (OGTT), cholesterol,
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triglyceride and free fatty acid were determined
1 wk before and 4 wk after operation.

RESULTS: One week after the surgery, body
mass of MBPD- and D]B-treated rats sig-
nificantly decreased (304.990 g + 12.156 g vs
320.568 g +10.607 g, P = 0.011; 308.540 g + 9.637
g vs 320.568 g +10.607 g, P = 0.024). MBPD- and
D]JB-treated rats had better oral glucose toler-
ance (17.350 mmol/L + 2.220 mmol/L vs 20.600
mmol/L = 2.381 mmol/L, P = 0.009; 18.238
mmol/L + 1.364 mmol/L vs 20.600 mmol/L *
2.381 mmol/L, P = 0.024) compared with the
sham operation group. Random plasma glu-
cose (9.620 mmol/L £ 0.794 mmol/L vs 14.471
mmol/L + 2.531 mmol/L, P < 0.001; 9.200
mmol/L + 1.000 mmol/L vs 14.471 mmol/L *
2.531 mmol/L, P < 0.001), insulin (0.476 ng/mL
+ 0.068 ng/mL vs 0.724 ng/mL * 0.192 ng/mL,
P < 0.05; 0.542 ng/mL * 0.055 ng/mL vs 0.724
ng/mL = 0.192 ng/mL, P < 0.05), cholesterol
(2.550 mmol/L £ 0.691 mmol/L vs 3.125 mmol/
L + 0.267 mmol/L, P < 0.05; 2.450 mmol/L +
0.424 mmol/L vs 3.125 mmol /L + 0.267 mmol /L,
P < 0.05) and free fatty acid (697.667 pEq/L *
103.77 uEq/L vs 994.667 nEq/L £ 257.817 uEq/L,
P <0.05; 670.333 nEq/L * 129.421 pEq/L vs
994.667 uEq/L + 257.817 uEq/L, P < 0.05) of
NBPD- and DJ]B-treated rats were lower than
those in the sham operation group after opera-
tion, but triglycerides (1.329 mmol/L + 0.716
mmol/L vs 0.754 mmol/L % 0.236 mmol/L, P
< 0.05; 1.569 mmol/L + 0.612 mmol/L vs 0.754
mmol/L + 0.236 mmol/L, P < 0.05) of NBPD-
and D]B-treated rats were significantly higher.

CONCLUSION: Modified billiopancreatic diver-
sion surgery is superior to bowel bypass in im-
proving glucose levels in Goto-Kakizaki rats.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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B8 FeC 4045 A 224 1#(17.350 mmol/L £2.220
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mmol/L+2.381 mmol/L, 2 = 0.024). M &% 4
%(0.476 ng/mL=+0.068 ng/mL vs 0.724 ng/mL
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ng/mL vs 0.724 ng/mL +0.192 ng/mL, P<0.05)
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A2 [ B%(2.550 mmol/L+0.691 mmol/L vs 3.125
mmol/L +0.267 mmol/L, <0.05; 2.450 mmol/L
+0.424 mmol/L vs 3.125 mmol/L £0.267 mmol/
L, P<0.05). #% & BB 8:.(697.667 pEq/L+
103.77 uEg/L vs 994.667 uEq/L+257.817 uEq/
L, P<0.05; 670.333 uEq/L4-129.421 pEq/L vs
994.667 nEq/L+257.817 uEq/L, P<0.05)%& )
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mmol/L+0.612 mmol/L vs 0.754 mmol/L+
0.236 mmol/L, P<0.05), A %3t 5 & L.
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1.2 7%

1.2.1 BB F Kigs7: 30 A K g s, Wik
BT, ¥GKRRBENL HA. By C4l,
10 2. WABATETAR, SBAAT SR A R
WA, RCHAT T —FamsuEAR. RAT1 dAREE
AR, FARIEFE BB G RECREE. DIB
TR A I (I =y ] e 1= /1L
Wy | ) IER AL, w45 L, A Treitzi 1 10 cmid
DW= o, 2 3 25 o 5 a1 ) A S 4, 303
W5 EETreitzB) 120 cmib == e vy & (-
1). MBPDZ: 7ERZIL A s Ab I (13 5#0.5 cm
AEBEWT A+ dR B, kv A E A R
0.5 cmb Wi+ 81, K- 387 5 i i
T iREVIG, PRI G S emlE SR
TreitzF)71720 e A i B AT B W & (K12). TR
2H: AEAHAE FERRA )1 e D)W+ 38 % 5 JEAT
%5,

1.2.2 Sivit g b K FgAr a4l FTAT K BLIE N
L2 wkim, ROoR BT R . AR, B
ML K A 4 i £ (oral glucose tolerance, OGTT),
AT wk A B BB, RJFEE1. 4. 8RR
KR SRR BEYLIIRE, K54 wk
KINOGTT, A MIHH K. 548 AR IR I 77 v
(DT 2561 ) i 7 FERR o (2) 2 15 1t
AEr)E, RO, BN A RE N T
B B AL R) R S L. B 4d ] 2 s
e A USRS I, (3)OGTT: KRR 2 &
12-14 hifJa, Ko R s IR, $%2 g/kg T LA
500 mL/LA %M BHE S, 40 mIAERE S J5 30
60. 120, 180 minlf, J&HHUIML, 4 H 2 GiE )
Al e W (SRS I (4) P O 5 PO B P
Hilk 5 i K I L2 1 mLZ: 45, 3000 r/minfF4 °C
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B 2 ARERERA

B0 S min, 4385 IS PR AEAE-20 CUKA
R, (S)M AR (3 e AR, A i 37 H-yh
W PR R R R (6) IR
21 I ELISAJIAGIN ifi 25 e 5 22 5 .

Bt AR 4§ HISPSS17.048 v A F3E4T 43
Mr, Zds Limean+ SDEE R, MR TE . MM
B B ML, ot B R B 2% A 4 R A
RIAR GRS, FIFRLS 2 TN 3 07 22 0 T kAT
RETFA G 2 4 K A0 Gt 27 A HE, P<0.05 K %
SR

2 ER

2.1 R AL RABLUA AR B LA T2
5%, AKJE1 wk, DIB. MBPDZH A K i &[4
43308.540 g+9.637 g+ 304.990 g+12.156 g, 5
AKHi(322.540 g+13.123 g, 324.640 g+16.798 g)
L, 2R il (P<0.01), DIBS B FA
H LI (P = 0.024<0.05). MBPD ST A4tk
(P = 0.011<0.05)A Fiil 2= X AT AR
AR T ARG PR, (HEAR)E 5 AR LS
R RGa. 8 wk, 38R ZE S LG4
X (FD).

22 E e, FALRYEROGTT A28 T
2.2.1 & Mo A3 K R IR) 2 M W O I
ZE5, RJG1 wk, 341K BRIMUCHEEIS A, 5 AH]T
oA 2= I GE 247 X MR A Ko 34 K Bl 1)
7 RIUBE 22 S B T G vt i (3R 2).

2.2.2 R A E: AT 34 R IR] AL IR G W 2
Z5%, KJ51. 4. 8 wk, DJB. NBPDZ KR
BE AL B B SR TR AT, 220 B Gk m L
(P<0.01), 5EFRADHILLE, ZFA501%
X (P<0.001). DIBZ4L 5NBPDA LWL Se 12
X (#3).

223 OGTT: ARHBAKRIFOGTT LM B 7% 7,
AJF4 wk, DIB. MBPDZ1I41E % 18.238 mmol/L
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ayi:] AAN wk KRE1 wk KE4 wk KRG8 wk

BFARE  326557+15582  320.568 + 10.607 332.271+16.11 351.357 + 18.652
MBPD 324.640+16.798  304.990 +12.156®  328.380+13.894  346.356 + 17.840
DJB 322.540+13.123  308.540 + 9.637* 324513+15.832  341.714+16.105

°P<0.05 vs BFARL; °P<0.05 vs AFI. MBPD: NRIBERIEHRA; DIB: +_I5mabaR.

xR 2 MEABRTEMIBEARI. AGEZ{L (mmol/L, mean + SD)

DR KA wk RE1 wk RiG4 wk ARS8 wk

BFAA  6.443+0.670 5.857 + 0.562 6.661+0.519 6.543 + 0656
MBPD 6.950 + 0.474 6.180 +0.426 6.150 + 0.659 6.278 +0.644
DJB 6.788 £0.577 6.175+0.276 6.725 + 0.636 6.743 £ 0.490

MBPD: NEBIRERA; DIB: +_I5IU0ER.

& 3 SEKREMEIINEAR. RBZWK (mmol/L, mean + SD)

Pa i) ARAT wk ARET wk KiE4 wk KRG8 wk
BFARLE  16.771+1.660 14.471 +2.531 16.714 +1.753 17.500 + 1.860
MBPD 17.180 +3.383 9.620 + 0.794™ 11.090 + 1.315"™ 12.589 + 1.840"
DJB 17.088 +3.708 9.200 + 1.000™ 10.850 + 1.848™ 11.763 +1.756™

°P<0.01 vs BFARLE; ‘P<0.01 vs ARFI. MBPD: NRBEEIEHA; DIB: +_ismoiER.

&R 4 A5G4 wk SEEREIEMEIEEAR, AFZE (mmol/L,

mean + SD)

BiE DJB MBPD BFARE
ARAIT wk 20.112 +1.727 20.360 + 3.501 20.114 +1.497
R4 wk 18.238 + 1.364% 17.350 + 2.220% 20.600 + 2.381

°P<0.05 vs 3FARA; °P<0.01 vs RHI. MBPD: NEBRRIEMA; DIB: + _I15HIUEAR.

+1.364 mmol/L. 17.350 mmol/L=£2.220 mmol/
L, BRI 2 3% P<0.01), HLHBETHF
KA. DIBAL SR TFARLLLR P = 0.024<0.05)+
MBPDA 5 EF R L (P = 0.009<0.01) % 5+
HE ¢ . DIB 41 fIMBPDY] L 40 v 2
HXCRS).

2.3 FWIRE B A E e T RATT wk, 341K
I35 R ] i 2 500 E Se ik 247 . RJE4 wk,
DJB. MBPDZ IfiLyi5 JH[# B LA HT B, 2047
gk X BFARARGHEBAE T, HE
ARHTAHLE, ZERTogeit2 5 . RJ54 wk, DIB4L
EGMBPDZH K el 1) 1L 375 JIH o] e 22 il A G vk
= X (P<0.05, 35).
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Jad wkH i = IESAE AN, 208 &
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2.5 EMLHE B R MR AF 0 T RAT1 wk, 341
KRR L5 i 25 I M 1 2 Sl e e vk 2 i . R
4 wk, DIB. MBPDZLIfiL i 7 25 i 17 12 15 A A
AHEL, ZEn Ege vt 5 s 3, HE N T IRTFAR A
(P<0.05). T T ALH K BRI i 25 1 107 R TR
Jii . B FH(P<0.05, 7).

2.6 fF MR FEAFTH T KT wk, 340K

+ = mkiE R
SR, T4t
#F 1 8 B 7212 M
R EGAER, @i At
CAC RS & 8- 0F ]
TGRS T A
My 6 IH AL B %
B e i 44 %R,
R 2B SR IR B
F il d AR T
FEH, PRk 0 4
AR e A
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%X, Ak —
TR, 15516
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3P<0.05 vs BFARLE; °P<0.05 vs REI. MBPD: NEBEET
AN; DIB: +_1EA0ER.

°P<0.05 vs AREI; P<0.05 vs BRFAZE. MBPD: NEBIRER
A; DIB: +_igfAcER.

4R AR wk KIE4 wk Bax el AR wk A4 wk

BFARE 0.792 +0.077 0.754 +0.236 BFARAE 0.372 +0.050 0.724 £0.192°
MBPD 0.737 £0.200 1.329+£0.716% MBPD 0.375+0.023 0.476 +0.068°
DJB 0.660 + 0.049 1.669 +0.612% DJB 0.372+0.023 0.542 +0.055°

°P<0.05 vs B3FARY; °P<0.05 vs ARFiI. MBPD: NEERIEH
A; DIB: +__igfacEAR.

I 3 J8 5 2K ZE R e g ik 24 L. R4 wk,
DIB. MBPD4L 7 i ifiL i ik i 229 15 W] A T
BFRA, Z¥E GRS BTFRAEE
I3 9 5 25 FHRTT0.372 ng/mL +0.050 ng/mLJt
H420.724 ng/mL £0.192 ng/mL(P<0.05, £8).

3L
AMBETFAR AT LA R o3 B 2 A A2 AR PR,
B ILHLHT R A7 A 58 ). FoAN I b W SR e B
AEFBEAARY B 5, SFGKOK A THF 5T, 45
R IHMBPDRE M35 GROK B, H s
AR 35 W SOE AR L B RS HOR.
ARSI R EOR, K5l wk, DJB. MBPD
AR R B BN TERFARY, TR HTFAR
XoF GK K BRI M T 3 2 AT — 22 [ 521, AR5 4
8 wk 34K B A4 Jo o B 2 R 9 0 9K T AR
AP, T 3R] i 2= 5, T LLE L, bR}
F-ARIEA 5 T A B 1] HL 380 A 5 7 o £ 1) 484
I, FEARJE TR ] RE R TR G 38 U,
B8 5 A W A& B T s, B
K B TR AR, M4 e v] DL E Tt
AR SEHG G KOK 28 IR IR BT B, H
WA G275 X. MBPD. DIB4LA] UL &)
BEARBENLILRE, I 7EAR G — B ORI,
AN SETF ARG X H It 5 T AR L
Gk 2w S SCHRANE 2 M AR R PR 95 IR
B AR Ze M DG R, VE 2 OB PRI A8 5 0
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*P<0.05 vs A, °P<0.05 vs BrFAZE. MBPD: MEBIRER
A; DJB: +I5BoER.

SR IN G A B Rl 0 A ok, BT DU A
A1 782 A KB PR S T RO M I 2 AT B 1, B
TS ek P 50 A 00 5o W PR s )2 W B T iR
B, BEAL R 2 E R AR IR TR,
e N— R A BR A BE A b8 PR s FO I 52 K
2 ORVE AR MUK, TR 20 T BEALIUEE. BEALIE
A B S P O T 20 I A, A A e g v
KT MBEE. AEEE RS m i “
ZPFEREVEVE R BT BT R R R LE,
S B A 2P0 B 5 3 IR BB R . Ak 3 3B A
PR AR 83 11 S I 12 25 23 WA AN J2 1L, 6P DR
R UL, AR RS T I iy OB AN R BUn
TR RE IR & AR i AT DU 2 U 1R B bR
BE ML IR A R JE 2R BT 1) R i fia b, 4L
L1 ARG B A 3 8L AR SIEZ 0 IF B o5 1R JIH J s 3t
AR 48 Wy S A AT DA 250 AR B AL 1B,
PIFPAR I R RUR TS vt 2 2 5.

A2, MBPD. DIBA 3 bl AL LK (1) 1]
REMLHLRAT AWE? AR TR, RiE1 wk
MBPD. DIBAL KA mE FRFEMHE, HAG]
wkZ G R34 IE 2 . AR T AR 2 AL
AN T ARATE IR gk . DT
i A A A RHEE TR BB % S50 HE AR A 1
2TRH BRI R A T () O R AN K, R BT 11
A IR SCHR S 7 AT 1) 25 6 T el B 2R s vk
A LS ) F BV Y. AR SRS AR S AT
(17T B AT fi e 21— e AR .
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MBPD. DIBZ f % i 2t B [ B, BH (13
SRR T, S T H =
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