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Study on the anti—diabetic effect and mechanism of the derivative Fla—CN

KOU Chuan, LIANG Yan, ZHANG Chang, QIN Nan, DUAN Hong—quan, CHEN Ying
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Abstract Objective: To study the anti—diabetic effect and mechanism of the flavonoid derivative Fla—CN in vitro and in vivo. Methods: In
vitro experiment, HepG2 cells were incubated with different concentrations of Fla—CN, and the fluorescence intensity of 2-NBDG in HepG2
cells was detected to observe the effect of Fla—CN on glucose uptake in hepatocytes. The glycogen content in HepG2 cells was measured by
sulfuric acid anthronecolorimetry. The glucose production was measured to investigate the effect of Fla—CN on gluconeogenesis of
hepatocytes. In vivo experiments, db/db mice model of type 2 diabetes were used as the subjects of study. After intervention with Fla—CN
and metformin for 4 weeks, fasting blood glucose, glucose tolerance and insulin tolerance of db/db mice were investigated, and AUC of
glucose tolerance and insulin tolerance were calculated. Western blotting was used to detect the expression of AMP dependent protein
kinase (AMPK) phosphorylation, phosphoenolpyruvate carboxykinase (PEPCK), glucose —6 —phosphatase (G6Pase) and peroxisome
proliferator activated receptor y coactivator-1 o (PGC—1a) in the liver tissue of mice. The protein expression of PEPCK, G6Pase and PGC-
la in HepG2 cells was further detected by Western blotting after an incubation of AMPK inhibitor Compound C or AMPK agonist AICAR
combined with Fla—CN. Results: Fla—CN could promote glucose uptake (F=33.50, P<0.01), glycogen synthesis (F=93.63, P<
0.01) and inhibit gluconeogenesis(F=44.19,P<0.01) in HepG2 cells. Meanwhile, Fla—CN significantly reduced fasting blood glucose and
its AUC in db/db mice (F=98.40, P<0.05). Western blotting showed that Fla—CN could activate AMPK, inhibit the expression of PEPCK,
G6Pase and PGC—-1a in the liver of db/db mice in a dose—dependent manner. Compound C could impair the activation of AMPK and the
inhibition of PEPCK, G6Pase and PGC-1a by Fla—CN. Conclusion: Fla—CN could effectively regulate the glucose metabolism of HepG2
cells, reduce the fasting blood glucose of db/db mice, and improve the impaired glucose tolerance and insulin sensitivity. Further studies
have shown that Fla—CN promotes glucose uptake and inhibits glyconeogenesis by activating AMPK in liver.

Key words Fla—CN;diabetes mellitus; glucose uptake; gluconeogenesis; AMPK signal pathway

E4£WH EBREAMNFESE LTH(81373297)
EE BN BIN(1993-), 5B, ML 7EiE, A5 5 : PSR AR ZYIE EM RIS B {5155 : 5=, E-mail:chenyingweixiao37 @ 163.com,



318 FHEHKRESK

526 &

W DRI 1) 5 S R 2 02 24 (EL: Wi R BB B
B — AL [FRRAE « 0SS BRI e o 18 v i
ikt 3 35 o A AR B A 7 , O T BE AR A T B4k
PEIFRAE , AN BG5BT 225 A8 L0 I A
PRI FIAS TS SE Y TR R R A 32
B ] 25 S BOWE S A=A I B 45 BRUREAEC , AT
SECMMEACE T 5 o FFNETE 2R 2 BUBE RS i 4
RS REZAE . Y I E i I 2535
JHFJFE % 7 2 A 108 WA, W WSOW S At 5 8GR I TR
FEolE e i R UM, D, el R A R R R
A ATREIEARYT 2 UM PRI 18 7E R

3-0-[(E) -4 —(4 —cyanophenyl ) =2 —oxobut -3 —
en—1-yl] kaempferol (Fla—CN ) J&Z & 3% ¥ il Tiliro—
side FURTAEY) , JEIHETE AMP 3G 1L FEREF AMPK),
K% HepG2 40 M2 HHAES . A PRSI LA B
RETEF IR NIRRT 4, &K 3R Fla-CN
A BUREEAE FH 1 L AT 2 5 AR /) B ke £
ZAPUBAED, BE PRI C57BL/KsJ—db/db /)28 2557
IREER S8 30, & EH R Z N TR A 2
RO R I S AR 2 —6-9, ARAF5E B e L) 2 b
PRI db/db /N EROMBFGE RIS , PN Fla-CN XHHE
AR 5 1 T S LML
1 ##EnEE
1.1 %84T 44 Fla-CN L&Y Fla-CN (454
(& 1) it 'H."C NMR #1 2D NMR 3388 3 A
i , 3% COSY \HSQC .HMBC F1 ROESY S, i
iF HPLC 43#7 Fla—CN AY4E % =95%.,

El1 Fla-CN L34
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Fig 3 Effects of Fla—CN on fasting blood glucose, oral glucose tolerance and its AUC, insulin tolerance and its AUC in mice
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Figd Effect of Fla—CN on AMPK phosphorylation in liver and muscle of db/db mice
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Fig 6 Fla—CN exerts an inhibitory effect on hepatic gluconeogenesis via the AMPK signaling pathway
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