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AR IN R BERERYIME NCI-H716
B4 GLP-1 BER B HLE

O, REE, AL, BEE
(HRLKFERFR, S RANREREEN T ELIT, ) R M 510642)

W E ARG ERITRAEBW ) 5 %4 FCP-2-1 (Degradation products of FCP-2-1 from gut microbiota for
0 hours, DFPG-0) A& H4k4F X B 8 h 4914 fi# 4% (Degradation products of FCP-2-1 from gut microbiota for 8 hours,
DFPG-8) 7 NCI-H716 #m R A% A v 4% 3t B 5 fo 48 & A£ k-1 (Glucagon-like peptide-1, GLP-1) ik #9 48 F & H A
#. K A CCK-8 X 3 #4 & DFPG-0 4= DFPG-8 & 50~200 ug/mL & & E B At e L&A H . MG, %4 50,
100 #= 200 ug/mL K E# 476 45 3, 45 DFPG-0 #= DFPG-8 *f GLP-1 %t #TM: & fe#E & & (Preproglucagon,
GCG) ARABEAR MmN XEZTH TR, FRLER LY, DFPG-0 4 DFPG-8 /£ 50. 100 #= 200 pg/mL &
T ¥R B F 483 GLP-1 47k (P<0.05) , B DFPG-8 AR KRE THR#MEALALE, SHRET 21.79%-
10.94% #= 13.19%. # GCG % B % ¥ 7 &, DFPG-0#= DFPG-8 3§ £ # LA GCG A B &y &% (P<0.05) , H
DFPG-8 £ 100 #= 200 ug/mL & & T 892 R % %)tk DFPG-0 & # 37.69% #= 80.24%. #.9F, HHE LR F LT 78
B2 A3 (Cyclic adenosine monophosphate, CAMP) . & @ #%# A (Protein kinase A, PKA) . CAMP A &8y
X #%& & (Exchange protein activated by CAMP, Epac) . A3 B T4 4% & (CAMP-response element
binding protein, CREB) . A& /% 4E-2 (Caudal type homeobox-2, Cdx-2) #= GCG & @494 ik, +H DFPG-8 49
R 7% TF DFPG-0 (P<0.05) , 2 A& T 39.17%. 39.41%. 139.40%. 45.16%. 93.13% #= 45.34%., L##F
.9, DFPG-0 #= DFPG-8 3 £ # 12 # 0 }. GLP-1 % it A= 42 % GCG %4 B mRNA £ X 694k B, Fl o4k 2 % EiA
CAMP. PKA. Epac. CREB. Cdx-2 4= GCG & & & ik, #LWJ HhF % 4 a9k 9F % fo 4B AL 7T A6 R 8 i 4 &
CAMP/PKA/GCG #= CAMP/Epac/GCG i@ #%&, 123 GLP-1 894 mAnirisk, A R IEME ot E B, ARSI K BT
fRMIREARLF,
KR S WF S (FCP-2-1) , RSP A BEIE g4, ¥5 Sk A, GLP-1
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Abstract: The research was designed to examine how the unfermented FCP-2-1 (DFPG-0) and its degradation products
after 8 h of in vitro fermentation (DFPG-8) stimulated GLP-1 secretion and to elucidate the underlying mechanisms using
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the NCI-H716 cell model. The CCK-8 test verified that DFPG-0 and DFPG-8 were non-toxic to NCI-H716 cells within the
50~200 pg/mL concentration range. Thereafter, the study employed 50, 100, and 200 pg/mL doses in subsequent assays to
assess how DFPG-0 and DFPG-8 affected GLP-1 release, GCG gene mRNA levels, and key intracellular signaling factors.
Experimental data revealed that both DFPG-0 and DFPG-8 markedly enhanced GLP-1 secretion at 50~200 pg/mL (P<0.05),
with DFPG-8 demonstrating superior efficacy at the same doses, elevating GLP-1 levels by 21.79%, 10.94%, and 13.19%.
In terms of GCG expression, both DFPG-0 and DFPG-8 significantly raised mRNA levels (P<0.05), with DFPG-8 outper-
forming DFPG-0 at 100 and 200 pg/mL by 37.69% and 80.24%, respectively. Furthermore, DFPG-0 and DFPG-8 both
markedly enhanced the expression of CAMP, PKA, Epac, CREB, Cdx-2, and GCG proteins (P<0.05), and DFPG-8 showed
superior potency compared to DFPG-0, elevating each marker by 39.17%, 39.41%, 139.40%, 45.16%, 93.13%, and
45.34%. Collectively, the results showed that DFPG-0 and DFPG-8 each facilitated GLP-1 secretion and elevated GCG
gene expression, concurrently upregulating CAMP, PKA, Epac, CREB, Cdx-2, and GCG proteins, indicating that FCP-2-1's
in vitro glucose-lowering action was mediated via activation of the CAMP/PKA/GCG and CAMP/Epac/GCG cascades to
drive GLP-1 production and secretion, with the fermented degradation products exerting a more pronounced effect.

Key words: polysaccharide of Citrus medica var. sarcodactylis (FCP-2-1); in vitro fermentation degradation products; dia-
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betes; GLP-1

WF(Citrus medica var. sarcodactylis) N ==}
A AR 1 —Ah 25 B A, HRPEAS R P H T 532k
BT NI T. bR ph =55, Jorh ) i AR K
P BIBR . SBTAE . PR R, S A ZPE . Rl BT
SEWRTERLS Y, HAMARRR e . 220 h Ty 32

B P fh . Pold G e Iy 50, IR EERIE
JH/INI 32 25 3 10 & PR

B PR v S DA v 6 S REAE it AU P50, I IR
bR DIARHEAS TR 05 BRAL R PR =224 1 73
¥EPRI%G (Type 1 diabetes mellitus, TIDM) . 1T #U5R
¥ (Type 2 diabetes mellitus, T2DM) F14E IR FR I
(Gestational diabetes mellitus, GDM)P!, HAf7, T2DM
TR R UL, B HH PR R ACHO AR B 4R D RE AN
JEG RS HHE PRI i1 322k R A ORR
I, "R E MRGPIE, WBERR RS
Gy RAE IR . SRR . Jet e A O I BT,
Fer RGOS SE R, BRI A T LR SR
B AETE T E B YGTT . AE TR R
GFERI IR MENa )« AR DL OB BRIE™
AR PRIps S R AIG AR , EREAS R 25 89T -
TIDM F= 280l i kb e 3R, AN AL AFLE T
EEGTIR S 2, B P, T2DM NIAT 5 AR
FEBE2G A TIRYT, WBUIRZE | RS . —IRELAKEE 4
R AR AR R s B 2 IlT . Ak,
Jig &5 MW 22 RE k-1 (Glucagon-like peptide-1, GLP-1)
ZARBE BT AT S i v OB SR, 25807697 AT
BeS A —E RIWE A, an — FF XUIKAT B & S8 LA
BIIEANE . FLRThEEMAEAE R B12 §=455; #8514
IR AT e < S S UA L BT b | A S8 in iz i A
T A

GLP-1 2 zEFB IR IEER, &—FhE
ZLAIH I B, R BE L g R
IMUBEZ 5 (Preproglucagon, GCG)#41k i sk, AL
GLP-1 W5 EZSZ 8| DT PRIZR pyiling, dnade s

FRREY . oKL G . AR E IR R,
GLP-1 4rubit A )5, Sk &3V E A, JnH A e ik
B JE G in =i S R, s MATT LS HA A TE
FALFEAVE R AT S PE" . GLP-1 S50 R
HOIVE ] AR HE IR 5 30 . 257 HEZS | 5l
BN p AN hRE! .

W EAEIEEVE R 22 a0
TERmIE TR S iaiE B R A AR . — 7T, Z8A
B 2% A PR AR - 2G5 I A ) 2R PR 5
—J7 M, WiE A W) s R B R A N TR AR
Wy, BIAN 2. 18 . VIBR AT T TR 555G 5% N8 TR (Short chain
fatty acids, SCFAs), [F]i ks 2 v f @20, H |,
SCFAs MiEMCLAiEss, B nl P &ax. rea it
FIAUBEPAEET R S AN TR 25 K 10 2208 & RS OB 9 16
TS, (BT 0 iE R e YRe -4
SCFAs, H7F=A:#Y SCFAs FYFPISEAFAR], R & &
AR BRI, X T AT LR 45 M 1 2 b
ke, HREIMAERIVE AT BEA{LSZ SCFAs HIRI, iR
H RS IBIVER . BT R, W78 PR
it f5 , A LU A Y 2B B A iy A= sk . an®
WP ST R, S AR LT 7 d )5 EFE AR
I Z - 20 oy 5 A JUTREAIR, FLPT S TE P e i
oA S LU R R TS PR g, 2t
T #0H, JBE A= H SR ML SN N il TR A T, HE
FE T R RIS IR A W R, AT LT
JEERE, I H A IR i S =4 H SR e LA o&
JE BB RO AR AT . X TFIE GLP-1 43 Wk i, iFY
R, oy AR T GBI E GLP-1 1943
W, FLARSRBEAE M5 R 5 AR b R B AR P
I, Azt e aEERe) fiFST 2 B, JRE AR SR nT LS 25 A
AECHE PRI /1N B BB, J- 4 BT S5 ER R U
SRR A R A E s AR TG P45 07 FFFRIESE, /AL
(ISR B BEA 3 1k A0 SR N KT« A5 R 5 K
BURIYR 1T N3 PRSI AR R R pa /I BRUNURE, S
W PRI /IS BRIV 95 iR O, 852 45 55 B 454 -
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It 3B R R 22 B U 2B R vl e 2 2 bl
fEiE GLP-1 Sy sy il (B2 HATC T2
BEREMAEVE GLP-1 43U E T B AL a5 b
H%iE .

AR ZH {iT N b rh oy s alife A5 —Fhal
BER R RT3 (FCP-2-1), i58 & 8 FCP-
2-1 ELA MR/ GLP-1 & 35, M i
T2DM H A5 2%, (B BHARAL G 4 R 05 2 o I HAE
FCP-2-1 MRSMEUR [ iF5E i R B, FCP-2-1 1K
ST 8 h BIREf# Y (Degradation products of FCP-2-
1 from gut microbiota for 8 hours, DFPG-8) kb A A
A K& T FCP-2-1 (Degradation products of FCP-2-1
from gut microbiota for 0 hours, DFPG-0) H. /45 5 5
Y o-TE A BRI o 787 2 B BRI RV Y, SR &84k
Hh R FCP-2-1 mI BB H AT 5 5 it [ U0 7 {1 E
GLP-1 Z3 W rVE T, AEATY 5 38 ok 40 B ASE Y E— 2D 4R
It FETF UL, AWFFERH NCI-H716 41 oAy, ii i
CCK-8 il % DFPG-0 F1 DFPG-8 XJ 4L #EEAE
HH, il id ELISA £ %E DFPG-0 fil DEPG-8 Xt 4l fifd
g1 GLP-1 (Y520, il id RT-QPCR £l DFPG-
0 F DFPG-8 X4t GCG FE R F2 IR 520, 38 i
Western Blot 7% il &2 DFPG-0 il DFPG-8 X 41 fifd 21
B AR (Cyclic adenosine monophosphate, CAMP) |
5 H 4 A(Protein kinase A, PKA). CAMP HZ%
15 BYAZ e 45 1 (Exchange protein activated by CAMP,
Epac) . BRBIRE20N T 1455 2 (CAMP-response
element binding protein, CREB) . & #Y [6] J5 #E -2
(Caudal type homeobox-2, Cdx-2) Fll GCG & [ 31k
BRI, Sy () B )l T 22 MR A KA AR M S R )
JHRMEA 5275
1 SR
1.1 MREEE

JTR T TTARERRE RO A R W PR T
PETFZPH(FCP-2-1)  SE8GE [P 1640 HefthlE TR
3} Z£[E Thermo Fisher; DMEM FLail% o 3t | #g
2% v} % (Phosphate buffer saline, PBS) 3£[E Gibco;
fa4- s 32 E Sigma; F /455 R 32 [E Sigma
100<; ZHAVRAFUR DR MUBTBESE A R A BRA F
H UK (Metformin, Met) . CCK-8 il & g
Z e MAEARHECA RS A N GLP-1 if5h & 5
Y T AR B F]; RC122 3057 & . R223 157
. Q711 iIH &  FRIE4EEAE Y RHE IR A A
CAMP, PKA . Epac. CREB. Cdx-2. GCG 1 I~
TR S A PR Fls NCI-H716 4ififs 58 R,
FEFELRIRIT o

CCL-1708-8 CO, ¥53#4f  Hrid ESCO; 20301
Wi 4sAE 321E Thermo Fisher; XSP-15C 13 B i
W BRI AR AR TGL-16B ik
HRECH ML EREENES) T CFX Connect 52
Af 2t 5E 5 PCR AL 5[ BIO-RAD 22 w3 DYY-

6C HLYK{Y . DYCZ-40D %4 dbairs—9kky
HBRATF]
1.2 LWHE
1.2.1 DFPG-0 #ll DFPG-8 il DFPG-0: 5 P #¥
B R 5 B SR IR A IR A 51(1:9), A
FCP-2-1 JFfdi HoW & 9 10 mg/mL, 76 37 °C K32 4f
SR 0 h, KRG 0.22 um B, A 4 f%4FH
I, 4 °C JHCE 24 h, BWE, % T1% DFPG-0.

DFPG-8: &% DFPG-0, 3 3% 8 h, & B¢k iof
0.22 pm JERE, A 4 5 IAFRCBE, 4 °C JHCE 24 h, BL
UUTE, %145 DFPG-8, HARIILG I ikS B AN IEd
BIHAwFSER,
1.2.2 FEFREEmeHl 1640 52455, 1640 HEalE
FEFE R I /BT 2$=89:9 1,

DMEM 5¢ 4153255 DMEM Feal i 72 5 i 24
1Y% 5/ #E=89:9:1,
1.2.3 NCI-H716 g3 3% =% Yang S50V Jrik
FEREEIE .

5295 BUBRIR AURED NCI-H716 4HMUERIER, %
B 280 °C VKFf, i E BT MR MR E ¥k .
HAFE RHIZ A 37 C KR, 2240 S n AT,
AP 4 S AR R ORI ZY 2 mm ELAR DK SR AT
PRl K . HSI S 5 mL 1640 58435 3% L T
15 mL B.LEIRG, B0 )5 7722 1 (1000 r/min,
3 min). JIIA 1640 SE4IEFRIE, SRR THIMEUTTE,
FEOTIRA) . B AMIAERPZE T 25 B39, 1640 584
BigRI B EN 6 mL, FERAIANM, 7E(EE Bt
%2, M TC T8 5 I B R A R 32 #a 55 3% (37 C,
5% CO,) .

et : PR O IR B 3R 3L T 15 mL B2
A, B4 2 mL B, (B WA T E 57
TR B FRIE, TE AR . W A R T RiTA
M FE— 15 mL &0, B0 )5 3025 Bl (800 r/min,
3 min)fSYIEDIIE. A 1640 SE41FFERET 15 mL
B, BT, TE SIS . K g
B T 25 8538, 1640 e H5FRIL A F N 6 mL,
TEEIE BT TSR, i Jo S5 B A%
FEFEREFR(37 °C, 5% CO,) . 53 2 d Faek Lt

LA B W 7T =S NPT A 2 mL
1640 S5 3R EET 15 mL 8.0, BT, IBIK
Y5 AN . K AR5 4381 2~3 4 T 25
BFEmh, AR A 1640 SEREIRIL BN
6 mL. FEEIE B T IES, i JC o Bk B 3%
ARG FRF R 7 (37 °C, 5% CO,) . FF 2 d Fi sl
LA

AT : ST R 3RAS AN L TE, 17 B350 4
INAGE B 1640 58415 35 A5 3 5] A i B O+ 254 7
AN E . TGS RE, B0 325 178 (1000 1/min,
3 min), IIAVRLE, A BEAE 5x10°~1%107 cell/
mL JEFEIPN, FRZRIRAT, T AN, F0r2e B URIT
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B BRI E AT RERSL, T80 °C &%, MifS
PEAATE BN TR R B A7

1.2.4 NCI-H716 4 jfi{% J1i%: =% Chen 0%
THERIFREVEAE . OB A K 4 i, 81 DMEM
SEA IR AL A AU M B, LAREFL 2x10* R T
96 LAk, HE I FRAE TR 24 h(37 °C, 5% CO,) .
LN A i DMEM ZE6H 3% 2% 2262 6 49 DFPG-0 Fl
DFPG-8 FAFE SR, (EPIRIRE S ZEAR L A Sk
BE4rRICA 5. 25, 50, 100, 200, 400 pg/mL, [R]H} s
B HH, E TSR, 24h f1 480 )5,
FLINA CCK-8 17 (CCK-8 ¥ - i35 4E=1:10), 4R
JETER IR PIE T 4 h, B 7E 450 nm AR 2
FE, i0aS FIEHBOCE R A, FESRLEIOCEE N A, HPE
LU ARG A G

. A
FIEHE%) = A—‘ x 100
0

1.2.5 NCI-H716 41l i GLP-143 3 I 8 = %
Okimura 5553 J7 P IR EAS 2l . BOW B0 2B 1 1 48
Jits, £ FH DMEM 58 4815 35 5l £ 48k, PAFAL
3x10° NMHEFPT 24 FLHR, 7EREFRFARE S 48 h, WELH
AU B PR A R W EER S BT AT I .

{7 PBS 43S FEC il B2 2 50, 100 F1 200 pg/
mL ) DFPG-0 fll DFPG-8 FEM AW . FF25 24 LIk
BV, I B A FIRE S, FEREFRAE s
F£ 2 h )5, 2.0 I B I 75 (800 r/min, 3 min) &
1.5 mL B.0% . B8 Met 2H, N7 X) b, e )E %
JH DFPG (Y7l & . GLP-1 32, 7557
R PR S A i o
1.2.6 RT-qPCR il %2 NCI-H716 4 /ii GCG Fk:[H
Tkt SFAOECY IR RS . BOSE A
WIAN A, 55 DMEM 58 485 757 3t il 55 ai it 2, LA
HFL 6x10° MEFPT 6 FLAR, TEREFEFA BT 48 h, W
ZL AN AL T HH 2BV IRAS L S WG B RAS B AT A
ffi FH DMEM 2 filh 5% 757 5L i 1 ¥4k B2 & 50, 100 Fl
200 pg/mL ) DFPG-0 1 DFPG-8 k£ sk . 3525
6 FLAR I ¥, B FL XN A 45 He B 1 DFPG-0 Fl
DFPG-8 FESLATR, TEIGFRAE T %3 24 h )5, B.0I1
W B I 7% (800 r/min, 3 min) & 1.5 mL B.04%, IdE
AU . I E Met 41, W SR A DFPG 19 i 7l i ik
BE . ARYE S RNA HEHBGRF & (RC112) $2 B0 i 2
RNA, i#iif Nanodrop Ml RNA 4 EETE 1.9~2.1 [A]
BRAT, ~7 B #E47 5 £ 52 560 sl i B T —80 °C By AT
17 M 0 5 S50 6 (R223) X T 4 A% 4 it i
RNA HAFi65555%, 13 cDNA, ~7 B T 2252 6 ak ik
B T80 C BB RFF. HRIE qPCR FN £ (Q711),
A5 M A 10 pL SYBR qPCR Mix. 0.4 pL Primer
1 #0 Primer 2. 1 pL ¢cDNA DA X 8.2 pL ddH,0, i
qPCR U HEATY 1 . DIAART 2 a7 s 2 22 5
GCG FEHFEA T, ATis 1P sk 1 frs.

x1 gluotE

Table 1 Primer design chart
FEH Primer 1 (Forward) Primer 2 (Reverse)
GCG GTAATGCTGGTAC TTATAAAGTCCC
AAGGCAG TGGCGGCA
GAPDH CCACCCATGGCAAAT TCTAGACGGCAGGTC
(NS TCCATGGCA AGGTCCACC

1.2.7 Western Blot {5l NCI-H716 4iijifd GCG #H
FKEAREE  BOTHBUE R4, {4 DMEM 5%
S E RS A AN B, DAL 6x10° iR T
6 FLM, TEESFRAR RS % 48 h, MBI Bty 2 2%
ARG AR BRI AT inRE . 41 DMEM a5
5 L TE e BE A 200 pg/mL B DFPG-0 1 DFPG-
SEEMIE W . Fr & 6 fL LB, B FLXT W i A
DFPG-0 il DFPG-8 FESMR, FEXRIRAE P55 24 h
J&, B IR B E (800 r/min, 3 min) & 1.5 mL 25
O, RN . X A5 L AN EA T B R AR R
e B I 52 Bl Western Blot i3, J7 1EZE % E 152
FEAREVEIE
1.3 HIEAIE

SIS LE R D B EEARUEZEFOR, [#H] Origin 2024
FIl Graphpad prism 8 ¥F47 14 A1 ¥ 43 #1, P<0.05
ShZES 2, A a5 HSPATINE 3 K.
2 GBR5SH
2.1 NCI-H716 {RREFTS

NCI-H716 4t —FP s 8 A\ 4505 i o iz
SR ZR , ELAA IR A AR BRI BE AN AN i 24 R B
ZAMMIAE SRR Pl PR S A Sh AN SR e 1, [H]
A I S CAMP AHIAF Sl i, 20 EiE GLP-
1 B4t anE 1 s, 4 i S B ELRY | R A
RO, AR R 53 A RV B e i), 7 IR el
D A 8T

s

B R0 T Y NCI-H716 4 (500%)
Fig.1 NCI-H716 cells under inverted microscope (500x)

2.2 DFPG %t NCI-H716 #ARfI5E 898200

CCK-8 SUi I bb a0 325 1 40 M i P A
FAR, FAZ OB A TFHE T S A AR o il
AL RIS P, Do | R P A0 Mk 5 | REbe2y
Pyt nEl 2 iR, YEH 24 h, DFPG-8 TEHK &
/INT 200 pg/mL B, HRELAETE 22 KT 100%, 1B
DFPG-8 7512 ¢ i 315 B X 40 e JCBR A 5 2k i
Sk 50 A1 100 pg/mL A4 A 2 BEEAEH, 4UparT
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(a) 140 %g‘;‘l}g‘g MR U S RV I e I N S i Y L (Vi
1204 CIDFPG-S p # . kt, 0.342:0.280:0.276); [5fi#r=4) DFPG-8 FY43r T i
Siol & sx es ph [N g % 1891 Da, HLAUBHZL A BTHRAMR . - FU0E . 3L
% w0l | \ N WERERS . SR EESR 1L, 0.117:0.208:0.326:0.123),
g 60 1 ZARIN KIS T T2 B R L A0Sy
g 4l \ W GLP-1 HUVEFH . BRI, 22 K LI fie ) FAT
] N PRI S35 GLP-1 (9, TG IO 5 K30,
SN NN RN PEBOMIE, ARBEMIRE . LI BORENE AR, A 2PN
0 5 25 50 100 200 400 N L-BAT R AFOBE 1A AT 38 1 3 7% BH R 57 57 AR5 53 1%
PRI (ng/mL) {2 NCI-H716 4Hf153 3 GLP-1, AHf55+h DFPG-
(b) 1407  CIBLANK 0 1 DFPG-8 [A] £ B 47 {2 #F NCI-H716 41 g 53 W
22 DFPG-0 a2 B -
_20]  Soros B of GLP-1 {4 Fil, 4> Fdk /s . 2 FLBH R 2 &5 42t 125 10
Swof g oss s N DFPG Al AR A A5 S LA 550
&é 80 N GLP-1, EAHLHINFFi#E T RT-qPCR Fl Western Blot
2 60 7 \ 2RI .
% 1 2 45 , CIBLANK
20 A . EAMet a
oL LI Al L T AL ‘3“5): [CIDFPG-0 - b%
0 5 2'5‘ ?0 100 200 400 3 w0l @DFPG-% ci —i—\ H
FTHERIE (ng/mL) %u ] i
€2 DFPG X} NCI-H716 41835 150 S I m.
Fig.2 Effect of DFPG on the viability of NCI-H716 cells % 15 ] \ 3 B
T:: (a)24 b (b)48 hy A [RIFEER R R 4 [l BA W3 25 57, 10
P<0.05, €] 3, €] 4 [, > N
0 |

RS 105.08% F1 116.76%. YEH] 48 h, DFPG-8
TEUEE A 50, 100 Fl1 200 pg/mL B X 40 i ELAT 14 78
VE A, 4l M A7 36 SR 53 3l S 109.31%. 123.87% Fi
125.35%, DFPG-0 AT FSURLER . R T DFPG-0 7£
400 pg/mL P4 IESE, 75 24 h F1 48 h 40IAF i
AR K 89.29% Fil 91.92%, 4k BE/NT 100 ng/
mL A, DFPG-0 #l1 DFPG-8 ¥JHEIE UEANIEE 5, 4
1E G2 A T [k KT 100 pg/mL B}, DFPG-0
FIl DFPG-8 {2 # 41 M 78 VE & 28 R, H ke Be
A1 400 pg/mL A, DFPG-0 #ilifil g A=<, Rk, 54k
S0 Mk BE %€ £ 50, 100, 200 pg/mL, Met W SR H
100 pg/mL,
2.3 DFPG Xf NCI-H716 £Bff1433: GLP-1 RI520
& 3 iF <, BLANK 2H (9 GLP-1 4% Wh & &
17.85 ng/mL. 5 BLANK ZH#H[t, Met. DFPG-0(50.
100 F1 200 pg/mL) F1 DFPG-8( 50, 100 1 200 ng/
mL) ZH ¥ GLP-1 43-WAH#B i 25 15 (P<0.05), 4351
PERS T 52.35%. 55.17%. 91.20%. 89.15%. 88.78%.
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Fig.3 Effect of DFPG on GLP-1 secretion by NCI-H716 cells
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Fig.4 Effect of DFPG on GCG gene expression
in NCI-H716 cells
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(P<0.05), /3 BE = T 34.31%. 41.94%. 32.38%.
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mL ) DFPG-8 #i\ it I 2 2 /& GCG 3k A ik &
(P<0.05), 535S T 91.92%. 35.71% #1 245.94%,,
5 DFPG-0 #H Lk, >4 ¥ B AH [F] B, & &2 o8 100 Fi
200 pg/mL A DFPG-8 fiE i 3 5 GCG LN %Kik
(P<0.05), 47 HHE T 37.69% Fl 80.24%, #5732
A, A= 4 s s B R B4 R 38 GCG 3N AE

FHo BN, St ey LB, w2 el amad [ JE Bel-

2/Bcel-x1 F 3T T8 Bax/Bad &, I35 40 HEAETR IR
=, )R #E NCI-H716 4 GCG FEHFYFRIE . H1
Mk LBPM ATl 5T f-catenin ZF4Av, 58 p-
catenin S5 55 KT TCF7L2 W45 4687, 0% T UiF
FEHELSE, AR GCG FEFMIFIR, FHH, LBP A1l

I s CAMP/Epac {5 538 [, 158 GCG Rk
ik . ASHFSEH, DFPG-0 Fll DFPG-8 14 GE{E 4 ity
GCG #:H Kk, 7 H DFPG-8 HIVEFHE 50 . Bt
DFPG-8 y43rF Ik, B IS8 EHES, 7~

A 2R AL, A AT R IEEEVERS; Ak,

DFPG-8 EA T i & S L ZLBN IR, A s R W,

R ZUPHIRE R e BH S5 i SE0E A B iE PR e, 1gae

Wik, X AT REJE DFPG-8 Rt s ad i JE 4l GCG
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2.5 DFPG X} NCI-H716 #lijfl GCG HHXEHRILE
E0pA

fEIF L 40l GCG 3k K 3 3k iy 3m 6 32 220 4%
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IKETFHE R, CAMP 5 PKA 1 R IEHLE S, PKA
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Vs PKA Il fk CREB FYZ2 &2 133 37 5,
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AN 11 2 HE SRS AW as & 03 R 544, 12
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ITut AT & X 854, K3 GCG 3 K B = ik P,
Epac W 0] 38 i AR fb G Ak, 8132 18 Cdx-2 14
ekt
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Fig.5 Effect of DFPG on the expression of GCG-related proteins in NCI-H716 cells
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132.42%. 367.18%. 102.82%. 84.11%; DFPG-8 HLA]
S CAMP. PKA | Epac. CREB. Cdx-2 il GCG
HHFRIA(P<0.05), 53532 E T 136.07%. 114.01%.
447.12%.578.17%.291.71% F1167.59%. 5 DFPG-0
FHEL, DFPG-8 ik CAMP ., PKA | Epac, CREB. Cdx-
2 Fl GCG #E R W35 1255 (P<0.05), 43 51l 42
BT 39.17%. 39.41%. 139.40%. 45.16%. 93.13%
1 45.34%, N CAMP B AIEEE GCG LTI
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