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Mechanism of cyanidin-3-O-glucoside on high glucose and high fat-induced islet
p cell damage based on HGF/c-Met pathway
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Abstract: Objective To investigate the effects of cyanidin-3-O-glucoside on the damage of pancreatic islet  cells induced by high
glucose and high fat and its mechanism. Methods TIslet B cells were treated with different concentrations (10, 20, 30, 40, and 50
umol/L) of cyanidin-3-O-glucoside, and cell viability was detected by CCK-8 method. The experiment was divided into control group,
model group, cyanidin-3-O-glucoside 10 and 50 umol/L group, the cell viability of each group was detected by CCK-8 method, the
insulin secretion of each group was determined by ELISA method, the level of ROS was detected by DCFH-DA fluorescent probe, the
SOD and MDA were detected by colorimetry, the expression levels of HGF/c-Met pathway related proteins were detected by Western
blotting. In the pathway study, c-Met inhibitor SU11274 was used to intervene, and the experiment was divided into control group,
model group, cyanidin-3-O-glucoside group, and cyanidin-3-O-glucoside + SU11274 group, the cell vitality of each group was detected
by CCK-8 method, and the insulin secretion of cells in each group was determined by ELISA method. Results Compared with control
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group, different concentrations of cyanidin-3-O-glucoside significantly increased the activity of pancreatic B cells (P < 0.05). Compared

with model group, the cell viability of cyanidin-3-O-glucoside 10 and 50 umol/L group were significantly increased, and the level of

insulin secretion was significantly increased, ROS level and MDA content were significantly decreased, SOD activity was significantly

increased, HGF and p-c-Met/c-Met protein levels were significantly up-regulated (P < 0.05), and the effect of cyanidin-3-O-glucoside
50 pmol/L group was better than that of cyanidin-3-O-glucoside 10 umol/L group (P < 0.05). After the intervention with c-Met inhibitor
SU11274, compared with cyanidin-3-O-glucoside group, the cell viability and insulin secretion levels in cyanidin-3-O-glucoside +

SU11274 group were significantly decreased (P < 0.05). Conclusion Cyanidin-3-O-glucoside can enhance the activity of pancreatic

B cells induced by high glucose and high fat, increase insulin secretion and inhibit oxidative stress damage, which is related to the

activation of HGF/c-Met pathway.
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[F) AL B (240 B 7T, 2 DhReRE bR G E 490 nm 4k
FEFLIITROGRE (AD, 23l vh B 4 A B A R A L T 7
MG S = (A ws—A we) | (A=A 2e)
1.2.3 SERSPHSAEE RS B AL 2X
105 AN ()% BEFAP T 6 AL, 732 4 kAT 585,
Ao H SRR R . o FR AL o RLRG R v s 77
JR & B i 24 hy BEAYLH S5 SClRRoEY, Al
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1.2.5 DCFH-DA %EHREEAG AN A ) ROS 7K
P KRS B 4Rt IE AL 1X 105N E FEEREN 6
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HGF. p-c-Met. c-Met Hitf& (1:1000), 4 CHIR
E R, BUEEE, TBST WM, A4 (1:
50000 =i HE 2h. 45, ECL ALK
B, REEEALM, M Image J B0 HT 564 K
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FEIR ) B AL 24 hy BIRLA AL 25 mmol/L % %]
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SERE, IR HANN, CCK-8 A g i /1,
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H& 3 K -3-0O- 4 & B 50 umol/L ZH 41 3% /1 7+
EHONEE (P<0.05), WK 2.
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EXIIRA S "P<0.05,
P < 0.05 vs control group.
1 TRIRBERERR-3-O-BEREENIETRS p 45
FENLEE (( x%s, n=6)
Fig. 1 Comparison of islet p cell activity under different
concentrations of cyanidin-3-O-glucoside ( X s, n =6 )
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LXI AR "P<<0.05; SEMMHLLE: P<0.05; SRFHE-
3-O-Hi B HF 10 pmol LT HL#: &P <0.05.,

"P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs
cyanidin-3-O-glucoside 10 pmol-L™ group.

2 BAIBARES pAMEHEE ( x+s, n=6)
Fig. 2 Comparison of islet beta cell activity among
treatment groups ( X =s,n =6 )

23 XREFR-3-O-HEMHEEX HGHF F5 THIRE
5 B HHBEFRS R 7K FRIF N

7F 2.8 16.7 mmol/L & FERIB T, SxTHR4
FHEL, RETRAH fiR 0 2R 20 A /K P I 2 PR (P<<0.05);
A LA, R R -3-O-H & B H 10, 50
umol/L ZHfiF 5 25 73 Wh/K ¥ B2 3G i (P<<0.05),
HR %% Z-3-O-F & HE T 50 umol/L ZHJi# 5 28 43
KPR EE (P<0.05), W# 1.

®1 BEFES MRS BESREKELEE ( x+s, n=6)
Table 1 Comparison of insulin secreted by islet p cells
among groups ( X+s,n=6 )
JESR/(mIU-LY)
A5 FE/(umol L) 2.8 mmol-L! 16.7 mmol-L !

HIA W A pE
payiist — 14.03+1.39 23.45+2.29
it — 8.16+0.80" 14.98+1.45"
R4 &-3-0- 10 11.07+1.05% 18.63+157*

A e 50 12.824+1.14%¢ 21.46+2.15%

HXHRALLEEL: "P<<0.05; HRUHALILEL: *P<0.05: HREHHK-
3-O-7 Z BEFF 10 pmol- LY 2 EL . &P <<0.05.

P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs
cyanidin-3-O-glucoside 10 umol-L™! group.

24 REFHHR-3-0-FEEEXN HGHF iES THIR
5 p RS LI R RN

AR, RS R-3-0-H B HE T 10, 50
umol/L ZH4H M N ROS /K. MDA & & & Z FE1IK,
SOD JE M B E T (P<<0.05). 5K 4% %-3-0-4
M 10 pmol/L ZHELER, R 425 R -3-O-Hl & B
50 umol/L ZH4HALA ROS /K°F-. MDA & & &% %
fik, SOD ¥t #E T+ (P<<0.05), W 2.
25 XREFHER-3-O-EEEEXN HGHF IES TR
5 p 4HRE HGF/c-Met 155 1@ IR SN

Western blotting 25 R 87, SHAYH LR, R
255 2-3-O-% & FEHF 10,50 umol/L ZH 4 1 HGF.
p-c-Met/c-Met &5 FI/KF 3% L (P<0.05); 5%

w2 SEBRS P ERENIHAEEERLER ( x£s, n=6)

Table 2 Comparison of oxidative stress-related indexes in islet p cells of each group ( X +s,n =6 )

25 F 5 /(umol-L L) ROS/AU SOD/(U'mg™) MDA/(nmol-mg)
X — 0.27+0.03 98.94+9.76 1.244+0.13
it — 0.95+0.09" 70.56+7.07" 3.80+0.36"
RKAEHGR-3-O- I w P LE 10 0.46+0.05* 79.59+7.84* 2.45+0.22%
50 0.29+0.03%& 89.92+8.91%& 1.6140.15%

Hxg4itiig: "P<0.05; SR *P<<0.05; 5RZ 4 E-3-0O-F A FEEF 10 pmol L1 41 HL#: &P<<0.05.
P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs cyanidin-3-O-glucoside 10 umol-L™" group.
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A5 R-3-O- 1 A FELF 10 umol/L ZHELEE, KAEHEK- Met/c-Met & 4 FRIA /K P2 B &5 (P<<0.05),
3-O-7 & HE# 50 pmol/L ZHANAEH ) HGF. p-c- LK 3.

15 - 15 -
HGF 8.0 10
@ o #&
® 10 4 LSRN
p-c-Met 1.5X 105 e gl #
= o
E s
= =
© ;= .
-actin 4.2 X104 -
XPRE A 10 50 A 10 50 W BAD 10 50
RAA2-3-0-%1% REHE-3-0- %5 RAH3-3-0-%1%
B (umol- L %) PR (umol - LY FEE (umol L2

EX AL "P<0.05; SEMAE. *P<0.05; HRZEHH-3-O-HEHE 10 pmol L AHHLEL: #P<<0.05.
P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs cyanidin-3-O-glucoside 10 pmol-L™ group.

3 EWEES AR HGF F p-c-Met/c-Met A FIXKFELLE ( X s, n=6)
Fig.3 Comparison of HGF and p-c-Met/c-Met protein expression levels in islet B cells of different groups ( X +s,n =6 )
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TN, GRS AT AR A S I v B v R BA B
BRI B AN S, ANAEYE S WS RRAG, @id 2.8,
16.7 mmol/L F & FERIEUG , JEE B 4 53 WA Jik &
RIACP R WD B, 7R &0 SR
P53 T IRy B ANl R AE T FE Me s i -
SxIRAE: P<0.05; SHMAE: P<005; SREHE- SR, SRR 2 (3R T T e 445 2-3-0-

3-O-HIEHHH 10 pmol- L 41 b &P <<0.05. I L - s
P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs 2 B LT O, N AR R Ak 19K 74 21 -3-O- i 4

IS 731%
3
]

R Bl AdiE-3-0- JleAE-3-0MiE
HE P B 4-SU11274

cyanidin-3-O-glucoside 10 pmol-L group. FEER A PH) c-Jun ZEE AR v i (INKO 38 54 [H

4 BERES pAMESLLE ( X+s, n=6) TR 240 S FLAOA B B 1 K, FE AR N R I
Fig. 4 Comparison of islet p cell activity among treatment P Rg 1 e, O 426 25 -3-O-F %) Bl AE 12 1k
groups ( X +s,n=6 ) BB REAN S B A, SR IE R 5 IR R

S B 4RI R TSR ER, & ERES, EIRERPERLN: RESZR-3-0-H &
2.8, 16.7 mmol/L #i&FERIBCT, S LLEL, B B8 8% ol /D> O JUL SR i P2 3 453493 0 JULAE B THD
K- 75 2K -3-O- ) % Bl AL 5% R 0 W KT 2 SR 2 N, IR SURIE R, kIS AR R, HAT
B (P<<0.05); M S5REHE-3-O-FAMELFALL e IR 0L A2 BRI PR B0 T8 72 245418
B, R R-3-0M A +SU11274 AR &y BLAN, REE3ER-3-O- 41 &0 H 0B JR I A I Kk
WK R ZEW /> (P<0.05), W% 3. FEAFRMAE T . Ye ST R I, KZEF E-3-O-
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%3 HEBRS P ERSILERRAFLE ( xxs, n=6)

Table 3 Comparison of insulin secreted by islet p cells among groups ( X +s,n =6 )

Ji# % 2 /(mIU-L 1)

A5 AL/ umol L) 2.8 mmol L i &b 16.7 mmol L i &
Xt iR — 14.10+1.37 24.03+2.36
Rt — 8.08+0.76" 14.76+1.41"
2R 7R3 2 -3-O- 7 & B 50 12.69+1.13* 21.75+2.06*
KL 3 -3-O-F A P +SU11274 50+5 8.124+0.80%& 16.434+1.57%&

LR AR "P<0.05; SEIUALLEL: *P<0.05: SIS H-3-O-HI A M L #P<<0.05.
P < 0.05 vs control group; P < 0.05 vs model group; P < 0.05 vs cyanidin-3-O-glucoside group.

T 22 B EF R A% D ) v AR PR v AT BE AR R IR 5 =
JiREy B 4HM A, AR PR dbldb /N R
JiE S A R Bartel 25ROV LRI, KK R-3-
O-H M WEFH S 5B AIE . FRIRILNE DL K 5 2 Rl
PRI R AR R PR RIRIE, A B T TG S5 kds 2 2
WERIR IR LR % Anfuso Z5RURF TS R 25 2 -
3-O- ] 4 WH T R r5 v VA FEE 480 46 W SR A D) i
P RIS 7, BEAR4EME N ROS /K-F, BijiA I
T~ PR BE BRI, A At R 4 9 JEE Py iz 4
T2 A R . AT RS IR, AT B
TE s IR B N R IR R B 4L, 7 soh = e
IR FEIN IO 104 50 pmol/L % 473 % -3-0-7i &
PR RIS B 4NN S, ANAEVE I B E T E, 2.8,
16.7 mmol/L 1 %] i T 1R & 25 20 Wb /K~ 55
EHN, MM ROS /K. MDA & & i 3% FFKH
SOD it R E T . LB, fEm b s AR RS T,
RIEAGHR-3-O-H Gl PEH RES IR = & B ALy 7,
G R B R i ThRe, S0 AR L.

5 H A A KR 7 R Z AR AR, HGF R sl
LA c-Met £54, 5 c-Met [ SEEERIBEIR 1L,
WG FEGER SR TEHEGHNMF THESH
f&4i1. HGF/c-Met {5 5B (1 AEY) F DhRe) 2 1M %
FE, X FRBESRIE R . BF4F4ife. MG A
A EEMIGARE P, Wis i Zim s e (it 7
BN RS EERL, SR AR R,
EERICTR, BhEE T c-Met RIS INS-1 4 i 30
NI S FR A 224, $27% HGF/e-Met {5 5 18 0T
T YRR IR RS I T RE B G B . A ST A I
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