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Abstract

AIM: To investigate the influence of gastric by-
pass (GBP) surgery on glucose metabolism in
Goto-Kakizaki (GK) rats and to explore the pos-
sible mechanisms involved.

METHODS: Twenty male GK rats and 10 male
Wistar rats were randomized into three groups:
GK operation group, GK sham operation group
and Wistar sham operation group. The GK
operation group underwent gastric bypass sur-
gery. The levels of fasting plasma glucose (FPG),
glycosylated hemoglobin (HbAlc), serum insulin
(INS) and ghrelin were monitored 1 week before
surgery and 1, 2, 4, 8 and 12 weeks after surgery.

RESULTS: In the GK operation group, FPG
level decreased from (11.36 = 1.14) mmol/L be-

fore surgery to (8.36 = 0.62) mmol/L 12 weeks
after surgery, and HbAlc from (8.91 + 0.36)% to
(6.35 = 0.46) %. Serum INS increased from (32.70
+ 2.37) mIU/L before surgery to (55.14 + 5.45)
mIU/L 12 weeks after surgery, while serum
ghrelin level decreased from (928.53 + 58.66)
pg/mL to (367.83 £ 27.78) pg/mL. All the above
parameters differed significantly between before
surgery and 12 weeks after surgery (all 7 < 0.05).

CONCLUSION: GBP can significantly improve
glycometabolism in GK rats possibly by decreas-
ing ghrelin levels and promoting insulin secre-
tion.

Key Words: Type 2 diabetes mellitus; Gastric by-
pass; Goto-Kakizaki rats; Glucose metabolism; Gh-
relin
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E#: MK F 5 % K (gastric bypass, GBP)*t3E
R R 2 B ik Jm KR (Goto-Kakizaki rats; GK
KR 6 e, SR L ALA].

FiE: GKK R 202, Wistar kK R.10 2, 35 A Hbk.
2 AGKF K4, GKRF RéAFf=Wistarfi F K
40, 102, FRAITE FHRA. w2 KTl
WKA ARG B 1. 2. 4. 8. 12 wkEB K K095
R ¥E(FPG). #E4L 20 & (HbAlc)fe fo ik
M 8 2 (INS), 5F Fl #a#6m] o 7% Ghrelin K F.

ZER: KE%12/8, GKFRAKAFPGH
HbAlcH % & RaT4911.36 mmol/L+1.14
mmol/L#28.91%+0.36% F 4 %]8.36+0.62
mmol/L#6.35%+0.46%, fFINS & K AT
32.76 mIU/L+2.37 mIU/L_E5+%]55.14 mIU/L
+5.45 mIU/L, % Ghrelindg K#7928.53 ng/L+
58.66 ng/L T 5%]367.83 ng/L+27.78 ng/L, %
T3 A gt F & L(P<0.05).
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TAE R IRTIFIE R IN, 55 B R (gastric bypass,
GBP)XJ HEHE 24k JR i (type 2 diabetes mel-
litus, T2DM) AT — & 1Ry 7 1F 1, HHLS]
AN ES, BT AET2D M 15 R A AT
P VE A R RE— 98, GRS B
RAEAFT2DM KB, A& H AT A A T2DMAR R 2.
—, MR TGBPEA K AL, AR
X GK A B ATGBP, MR A A AR GKOK 2
JI If ki (fasting plasma glucose, FPG). HiALIM.2T
[ (glycosylated hemoglobin, HblAc). Jii5 %
(insulin, INS) A X Il GhrelinZK P55 1 5210, I
BB REIHLE, A A ERAYT AET2DM
ALK .

1 #RIRSE
1.1 44+ 8JHI & GKOKRH20 M, 747 1220-240 g, It
B IR SSRGS R ). 8JHE & Wistar K
10, 1A E200-230 g, I b 5t 4ETm ) st
BIEARA TR T, AFIE S SCXK(5¢)2007-0001.
S I N A 82 wk, TR AE TC R R B0 T 1)
ZA FHIFE. 5845 O0ne Touch UltraZld MU (30E
o], £, 4B A B G Roche A Hl,
Modular P &AL EAF], KEINS ELIS A
AL KRR R A R A A, KK E
FJBUIkGhrelin(GHRP-Ghrelin) & AR 7 £
(ELISA)(Jb HU A S G R R B 2 7).
12 Fik
1.2.1 445 F K: 2 wk/a30H KR k34l GK
FARHA. GKIETARAMWistarfi FARA. Frfs
KBIBFE10RAT AR, RATS4LK REEE16 h,
AEIK . R FIBRIBE 22N (1.0 mL/kg) 5 i vE S BRI,
FeRZS A 305, W EIEIEh K294 em I, )
TR, A7 G VIbR, 46T —Iamikii,
EFETreitzB) 48 e VWi == 1, ikim et 5
B R BEAT v W £, 15 AR AT I - v &
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1.2.2 FPG: KAl wk&AREH1. 2. 4. 8. 12
JAF AR RAE 12 h, 35 =R AR K R K L3,
1 F 58 4F One Touch UltraZ! MUHE A (504 A 7], 56
M FEFPG.
1.2.3 HbAlc: Rujl wk & ARG 2. 4. 8.
12 A It i L, R P s g2 A ) L yeh v 0 g
HbAlc, JFiH 5 H 5 4%,
1.2.4 £ #FINSA=Ghrelin: RFj1 wk. RJF51.
2. 4. 8. 1204, 212 h)a, iR R KU
2 mL, #£4 “CFLL3 000 r/minC>10 min, 5 &
3, -70 CARMLUKAR CRA- A U . SR T8O %o
FEIR G — KM INS, N A e OBl e
P25 3 BT (ELISA)IE M 2 M35 A5 4% T GhrelinZK .
St S0 HHE K Hlmean+ SDEUR,
K HISPSS11. 3G v A M G vl 27 b B A6 %541
AR B E A A AE DL, AR 22 i) B[] — B ) R
Fabr K BT FE AR AR5, B FRAR T R0 5
A4k R B RT AT 6, LAP<0.0520 & 25 M 2 ¢
FRife.
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2.1 FPG RuTGKMEF AR5 GKF AR il Hi 1 0]
BETWistarfR FARA AR JFGKTFARH K RFPG
VB, 5 GKAR T AL HIFP GAH L33 BRI,
H.12 wkifFPG(8.36 mmol/L+0.62 mmol/L){
FAKTARRI(11.36 mmol/L+1.14 mmol/L), %
TG X (P<0.05). MGK T A4
Wistarf F ALK AR5 AR5 2 2B Eg
R (E1A).

2.2 HblAc AREIGKMEF AU L GKF R4IHblAc
YT Wistarfli F R4, RJGGKFRAB AT
FEE %, 12 wkIfHb1A /K T(6.35%+0.46 %)
BEMTRATB.91%10.36 %), ZRH L H¥#
B X (P<0.05). MGKMTARHE Wistar{t R4
KA 5 ARG Z RTG53 L(KE1B).
2.3 £ FINS RETWistarfFARLLMHINS AT 5
TOKIETFARAE GKFARYL RJEGKFARLINSH
ARATEE BT, KRGS MEEAINSH T GKIRT
AR, 12 wkith(55.14 mIU/L£5.45 mIU/L)
HRHT (32,76 mIU/L+2.37 mIU/L) & % T
i, HAT G 2E R X (P<0.05). GKI T ARAA G
1. 2 wkthfg /Mg LT, 4. 8. 12 wkE R
M Wistarl FARLINS IR 2R LA 22 (I 1C)
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B 1 BLEKREFPG. HblACKINEINSFIGhrelinBVZ{LELER. A: FPG; B:HblAc; C:INS; D:Ghrelin.
2.4 7% Ghrelin AfTWistarf8 F AL GhrelinZK  ATIEFMIGKK BUE —F A kM A T2DM A K,
P TFGKBFARU EGKFARLL. REGKFAR  HHIL T AKT2DMIPEACS A4k, MR
A ) 55 K BT Ghrelin 835 FFF, 212 wk  BOEE T 1055 3 BB R S A e . AR s i 3k
i GhrelinZK *F:(928.53 ng/L+58.66 ng/L) B F (& 12 EE T GBPXS GKOK BURHACE (1520,
T ARHT(367.83 ng/L+£27.78 ng/L), HAT4E 2 GBPAREHIHGK T AR K EIKIFPGE A T
X (P<0.05). MGKM TR KBAG &I A B ZRA R EE X @P<0.05), B W5 Y
HARMHE, 25T 5E . SWistarfd T BT, GKFARA K2, 4. 8. 12FPGUHZ
RAEE, GKF AR Ghrelindy 9] BAR I WF MR TARFAK, I HACT GKAT- AR R ]
Ghrelin/K V-, HATHE 277 L (P<0.05, K1D). FPG, Z R G ¥ = X (P<0.05). 5L}
GKFARYIARJTHDIA B AFT 5 N %, Ui
31 GBPAJG 2 1 E IFafmh i w2 G GKOR U F PG,
TTAFRe, BE PRI R A 20T N, H TR0 FRRHDIAC/K A, H57 AR E Mo A i s
PRI B .72, Pia2025 4 tH FUpE IR B 5 %I T-GBPIAST T2DMIIMLE H 1 v 6 &
O ik3.3342, HAHT2DMZ 5 90% L b, Bk i, AH JCHFST COAIF S 740 0T i ok 8 R fr v b 9
miA iii{ T2DMIFAYT BRERSZ BTG, GBPIER A2 MR BRI 2 5, Ghrelinfg HAS
GBP ] VA& 45 N N . N S oy W .. > e
gt e wmis O ATRUREIE TR, RN T2DMIRAIT AR 4 Kojima ™ T 19994575 K il b 4f fa v
BARMT A O " T GBPIZERC IRl BRI R I, O A R i R B2 A

3%, %77 T2DM
THEA T HE AT
%. VB GBP% 57
7% 97 T2DM 9 #
Ibuh), e A s
BRI F R
%7 T2DME %
325k R

SR — AN B A SR, 20 ARTE A 2 R
GBPA G ML g ey MUK = FFK-1(glucagon-like
peptide-1, GLP-1)J} 75, SEUE R R /M2, N
117325 28] B AT B3 £ 4 T, AR G AT A 6 ik
JLRL R ZH LUK RO B HEAT 05T, 3R

(growth hormone secretagogue receptor, GHS-R)
(N JEPERC AR, ATRE TR W Ghrelin JB & 40 i
3 U6 Ty REFAT W AR AEAR AR R 1 4 R A
JE£(3 mmol/L)I, Ghrelin S50 i 3 1) 43k
{BLLE R B TR FE (15 mmol/L)I, Ghrelin
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Ghrelin/K-PHr4E N, 5112(367.83 £27.78)
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