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Research on gene level of small intestine secreting insulin in rats

GAN Wen—xue ,ZHANG Rui,ZHANG Xin, WANG Bei-lei, GUO Gang

(Institute of Endocrinology , Metabolic Disease Hospital , Tianjin Medical University , Tianjin 300070, China)

Abstract Objective: To identify the existence and the expression level of small intestine insulin mRNA. Methods: The Wister rats by
irrigation with 50% glucose solution, bovine serum albumin solution and oil suspension were executed at 0,5,10,15,20,25 min, according
to which the rats were divided into six groups before the sample of pancreas and duodenum were obtained. Total RNA were extracted from
tissues. Reverse transcriptase PCR detected the existence of insulin mRNA in each tissue and real-time fluorescence PCR detected insulin
mRNA expression in each part of duodenum and pancreas. Results: Reverse transcriptase PCR amplified gene sequencing in the small
intestine insulin (completely consistent with insulin genetic sequences). Based on detection by real-time fluorescent quantitative PCR , the
insulin mRNA relative expression in duodenum was significantly lower than that in pancreas (P<0.05) . The insulin expression levels in
duodenum and pancreas were dynamic, and the insulin expression peak of the duodenum was later than that of pancreas. Conclusion: The
research shows that the small intestine tissues secrete insulin except for pancreatic islet 3 cell. The insulin expression levels in duodenum
and pancreas are dynamic, and thus can be viewed as a possible pathogenesis for diabetes.
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B K RS S HITE 4 keal 247 (70 keal
RIEE BAER R A B A a e ), AV46E 1 g,
M 045 g(1 g*4/9) A IS IR 2 mL 258 24 h,
(DAL 42 HRE L BEVL R 6 41, Rp2 3L
7 HRE, 2 HAE X IE S A B ER K 2 mL; HiAth
5 HORSEyei  HEE S0% M A 2 mL. (2)#EAE
MR ML 36 KL BN R 3 41,258 24 h, IEH
STREZH 12 HHEE A FER K 2 mL; HEAGA 12 H 3
B 229 M s 2 mL; ER A 12 2L EE A
HHEMA 2mL, BHHTH#EE 0.5.10.15.20.
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1.2.2 5 RNA ($E ORI R 7% 5566 180 cDNA - 4333l
B 100 mg ZE47 FUIERAR .+ =481 , % Invitrogen /3 ]
A% Trizol 156 FH 45 HE B4 2H 21 5 RNAY, % ] Fermen-—
tas 23 A) B 30 5 SRR R AR LI B HETT 5 pg A&
RNA20 pL iR R, 2480 0MA 5 pug £ RNA
FEAL, Oligo (dT)18 1 wL(1g/L), DEPC /K&h5%, sfdk
TR 12 pLo IR2AIJE 10 000 r/min BERT B0 55,65 °C
10 min J5 32 BPUK#E; A 5xBuffer 4 pl, 0.1 mol/L
DTT 2 pL, RNA BEHI I 1 WL (40 U), FIMA M-
MLV 1 pL(200 U), S 4RF 20 pL, 1€29, 10 000 t/
min BEAF B 55,42 °C 60 min, 70 °C 5 min, — 20 °C
TRFE .
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Fig1l 1.5% agarose gel electrophoresis
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2.3 AR RS ZE mRNA 69 & A KT
2.3.1 VENEA AU SURTR IS 5 R mRNA ()3
K BRI R S0 B2 8 i ) R R
mRNA BEEHT B EFM2ER (F=0.231,0.143;P>
0.05) . £ UR R ZI , 55X R LA, + =48
mRNA [FIETE 5.10.15 min A 3525 5 (1=11.105 .
8.362.9.854,P<0.05) ; [l mRNA fZEIATE 5,10 min
£ I 375 5 (1=26.638.22.784 , P<0.01 ) , H4xmta] 1
ToRFEMEZEF(P>0.05), L3k 1.
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(a),(c): GAPDH MBS RAY 4 th; (b),(d): GAPDH Flf &)
ENiiHEliiEeT

2 GAPDH, insulin ¥ 185057 i 25 &

Fig2 Amplification and melting curve of GAPDH and insulin

F1 ERASELATRERBEEREESZE mRNA BRIEKTFE (xs)
Tabl Insulin mRNA expression levels of each organizations of

different time points in pour glucose group of rat(x=s)

Mg XMBAUME ERAUME IR SRR
B (x107) (x107) (x10") (x10")

P

Omin  38.74+9.06 57.56+18.77 1.03+0.16  1.09+0.14 118.748 0.000
Smin  39.79+240  881.34+131.24*  1.06+0.085 160.18x10.35%* 715.898 0.000
10min 4478822 55825.96+11 554.74* 1.09+0.13  49.92+3.70%*  539.258 0.000

15 min 41.28+3.46 680.21+112.26*  1.07+0.15  2.10+0.09 407.020 0.000
20 min 40.41+3.12 53.769.13 1.04+0.06  2.55+0.22 343393 0.000
25min 37.32+5.35 50.41£10.92 1.10£0.09  2.29+0.27 172.563 0.000
F 0.570 69.168 0.157 602.322
P 0.722 0.000 0.947 0.000

SEIZH ST BRZH AR L #+P<0.01, SEE A 5% BREH AR EE #P<0.05

232 HENR A HLUAN R B IR R & 2= mRNA 7K
S BRI S B FE B O BRI mR-
NA B2 EH B EE2ZS (F=0.247.0.135,P>
0.05) . £5SE I NI 2, 5% RR AT HL i, + 48
% mRNA BJF257E 10 min A B3E2 S (1=10.616,
P<0.01); JBEfiE mRNA [3RIETE 5,10 min A 2%
5(1=14.653.19.180, P ¥J<0.01 ) , HASHF[RI M T B 2
P22 5 (P>0.05), W3 2,

233 FEEAMSHLAFBIHE DR mRNA 1
FIRAKE BRI R ST R 38 s o RR AL
it mRNA 3R TC 0 EPE2 7 (F=0.247,0.135.
P>0.05) . 25 S22 NS RIS 2], 550 B e, + —

il mRNA F9ZIETE 10 min A 835 2 5 (1=2.545,
P<0.05); IR mRNA fYFIATE 5,10 min A 522
5t (1=6.845.15.962, P<0.01 ) , HAx it ] 34 ¢ b 3
Z5(P>0.05), 3% 3.
*2 EEAESHATRERERESE mRNA KFE(xxs)
Tab 2 Insulin mRNA expression levels of each organizations of dif-
ferent time points in intragastric oil suspension group(xzs)
WEOHRANG  SRAUNG IR SRAIBER
B (x107) (x10%) (x10°) (x10°)
Omin  36.34+4.10 50581542 1.03£0.10  1.10£0.17  564.476 0.000
Smin 30.64+729  781.95:89.50 1.06£0.25 185.68+30.86** 216.367 0.000
10 min 42.55£8.49 78662.81+18 139.95%* 1.09:0.18 46.92+5.85** 375.132 0.000

15min 4658734 789.15+106.00 107007  2.94x1.68 282419 0.000
20 min 42.61+5.47 54.66+19.89 1.04+0.07  6.04+3.99 12.624 0.000
25min 41.32+10.19  51.51£10.56 1.10£0.25  2.29+0.85 36.133 0.000
F 0.343 111.837 0.135 191.314
P 0.833 0.000 0.983 0.000

SRS BRI LL ##+P<0.01
*3 EEQESHALRFERELSE mRNA HRIEKF(xes)
Tab 3 Insulin mRNA expression levels of each organizations of dif-
ferent time points in gavage group of bovine serum albumin

solution (x=s )

Mg WBANG ERAUME O WHRERR SRR
i (x107) (x10%) (x10°) (x10°)
Omin 36342410 37.54216.18 103010  1.05:0.12  338.590 0.000
Smin 30648729 810097£120505  1.06:0.25 190.41£57.75%* 47.213 0.000
10min  42.55:849 37940.04+8 901.12%* 109:0.18 43.19+646%  263.622 0.000
15min ~ 46.58:7.34  8609.41+123443 107007 5.86:1.25 118878 0.000

P

20min 4261547 89.73+7.12 1.04+0.07  1.33£023  210.173 0.000
25min - 41.32+10.19  52.28+17.17 1.10£0.25  1.26x0.18  118.543 0.000
F 0.343 5.796 0.135 43.989
P 0.843 0.001 0.983 0.000

SERGE X BRZH AR LL ++P<0.01 , SEEGA] 5% B2 LE *+P<0.05
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AOPAEHE S J5 0 min BHEEAR, HE S 5 e T, e
B 10 min J5iRE &, Z 5 TR
25 MBSt —ssmmbhEFERRAETHRE T
TRl HTERERE VERR VER VRIS A IS 2R
Pk, Horp - 38 i i g 5 A AR T AR 41
Z1(P<0.01). B IEEIA+ s8Ik S RN #RE
KRB RAL, B 4815 R 5 R A2 15 11
TR
3 itig
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WEDRI S BRTA B & SR A )2 23 B BE Y Ru—
bino [H-EIFSE K& B, /N AT REAZEME IR & o AL il
A EZVERH . BRI B E AN TR
BT, AR AW AT HARREA A . Rubino
Ay, E i AR T3, X
PR FR B A B TR B BN A AR
GBI IEREAE B E, th R B E 2 FAR)S , B
YIBR B /NERFI - 48 I R o s 5w & )5 b
PRI% BB S & GIP .GLP-1 /334, KR ss
ARG, i AR PR R 2z AR AR W) HE AR
MARAEAR , 3% 5 Rubino FAAHEANARF . v WM
T 3 AEATLAAR PN 0 0 JR £ 3R S T A 4 I X — A
R E T —EMTER.
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JERRRAD/IN 5y, /0N B Hh s H R 5 28 A M 2, o5
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G3 VT B, 3K T RE X AR A P IR P = AR
FEor AW P EE AR R,

FATTHR I LRI BB R FE AR bRI A pIL 1517
HIRAMESE MR B A AN F] BB A7 AE 53 1
R, FE T/ NS e HA 4y b i
RIREM AR I T R TAE. ARSI ARG
TAT ] 3 PR A G JE Ak 0T 5% S TR R 0 R A AF
TE L HA R o R 563530 PCR 72 KR 38 hd
Bt B I D R B (RN PR S 5 R R [N
H5E4—80) s FIHSERIZOERE B PCR A] Rl H il
JE 2 MR AR U R A 40 A B B 3R Rk K TEVE
J&i 0 min FefK, #E H 5 RGE T, EHEE S min J5ik
FEg, 2 )5 TR + 38 b R i F R BK 7R
S 0 min WERAR, S ET &, EHEE 10 min
JEiE R, Z )5 N T LIS+ s S R
mRNA FHXT R 35 1 A I (A I T JR A 1 8, b=
T8I o WA IR 5 ZR s Il TR 2 (P<0.01), —
BHAERE S5 AN [R]s) 220 H IR 5 28 400 1 v U, DT
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