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Effects of Tartary Buckwheat Polyphenols on the Glucose Metabolism of HepG2 Cells
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(1. Department of Biological and Food Engineering, Lyuliang University, Lyuliang 033001 China; 2. School of Food
Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: To investigate the effect of tartary buckwheat polyphenols on glucose metabolism in insulin resistant
HepG2 cells, a model of IR was established by inducing HepG2 cells with glucosamine (GluN), then intervened
with purified tartary buckwheat polyphenols to clarify the improvement effect and potential mechanism of tartary
buckwheat polyphenols on insulin resistance. The results showed that tartary buckwheat polyphenols significantly
improved the glucose consumption level of insulin resistant HepG2 cells, which was equivalent to the positive
control drug, metformin. In terms of improving oxidative stress, tartary buckwheat polyphenols significantly
enhanced the activities of antioxidant enzymes such as superoxide dismutase (SOD), catalase (CAT) and
glutathione peroxidase (GSH-Px), inhibited the production of malondialdehyde, and protected pancreatic p-cells
from free radical damage. In the gluconeogenic pathway, the intervention of tartary buckwheat polyphenols
resulted in a reduction to 24.56% and 50.69% of glucose-6-phosphatase (G-6-P) and phosphoenolpyruvate
carboxyl kinase (PEPCK) activity, respectively, compared to the model group. Concurrently the expression of
FOXO1 gene, which regulates G-6-P and PEPCK, was down regulated by 49.66% compared to the model group.
In terms of glycogen synthesis, tartary buckwheat polyphenols promoted a 74.55% increase in glycogen synthesis
in insulin resistant HepG2 cells, while significantly downregulating GSK-3f5 gene expression. Overall, tartary
buckwheat polyphenols showed a strong potential to improve oxidative stress and hepatic glucose metabolism.
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1.5 mL/min 7 % & 0 %k 2 35 72 4 (2 emx30 cm)
e, B 2SR K B A TG B, AR S AR AR 4 2
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2) 300 55 [ N 42 B qScript™ceDNA A iR )
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3) S wF R s E =R A M BE U (real-time
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c¢DNA #i#% . 10.0 pL SYBR Green Supermix. [
Wi AR W 5 Y % 0.4 pL. 7.2 pL G 8§ /K 4L Rk, i
fil s B J5 7 8 & PCR N E . B N5 W 1E
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AEPE 2 min, 95 °CA M 10 5,60 °CiE kK 30 s, 3t
40 AN A, W 25 A b 3 2H g0 i 2% S R C
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R X6 B b 33k AT AH G M AT 22 2 BT CANOVAD , Rl
Duncan % 70 [ 5 K 1 € 2 4R A 18] 1) 22 7 0 3%
P (P<0.05) .
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Table 1 PCR primer sequence information
SEH FHSIs—3D TSI —3D

f-actin TCATGAAGTGTGACGTGGACATC CAGGAGGAGCAATGATCTTGATCT
GG6Pase GTGGTGCGAGCAGCCAGAATG CCAAAGAGCGTGCCCAGAATG
PEPCK GGCTGAGAATACTGCCACACT ACCGTCTTGCTCTCTACTCGT
FOXO01 TTCACCCAGCCCAAACTAGC GAGTCCAGGCGCACAGTTAT

GYS2 TGAAGTTGCTTGGGAAGTGAC CCGATGGCAGATTCCAAAGG
GSK-3p AGACGCTCCCTGTGATTTATGT CCGATGGCAGATTCCAAAGG

2 #gR5ihe

S EEF SR E R

XFali A 5 w5 77 2 W 38 B AT 58 = 4 A, 4
RWE?2, HFZWEEHR ST MR L ER
S3-O-EFwHEE 1L 2 Wy KA | 4 22 Bk A5 R
KW BAN. KT AR EENRS, &
486.39 mg/g, H &M 2 (21517 mg/g) . ¥ FF

2.1

Z YA TG iz R, P TR Ny SR
e EEM WD R, O 4 RN FE I T 8 E
LERRET . W RAE AT B S 3 2
Y RS T EEA A . R, i 5552
Ty f S 25 R 5 = 40 300 705,19 mg/g, Wi BH D101 K
L IERES A E R R 2 M . A )5
F% 2 Wy 4l B A v, T T — A0 A B i
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Table 2 Mass fraction of total flavonoids and major

monomeric phenolic in the purified extract of tartary

buckwheat polyphenols
LYl Jii H 53 #/(mg/g)
T 486.39+10.26
Wit %= 215.17+6.38
1 25 y-3-0-25 & Wi F 32.15+2.04
1y 2% Wy 8.27+0.95
KA 1.15+0.42
G R 7.62+1.58
S5 705.19+22.47
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4 M 22 3 — B [R]85 77, B R A L iE W R
10F
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2 st e d
R T
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I N
o
= 4t
z
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& 2
003 6 12 18 2
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A A7 REARR 2 7 .35 (P<0.05)
(a) RV P GLuN G 4H 7 465 B i 6 &L ) 2 )
B 1
Fig. 1
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B, % &% F 2B 0 R EKEREN
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S0 B R MK P HepG2 4 8™ . M 2 7] L&
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XA B $22 4F FH HepG2 41 ff B, 40 B A7 0 R 15 K
T 80%. B — H XUILAN T 35 2 By 1) i & K &
W AR R E T RES . U EREK
T 125.0 pg/mL I, 28 Ji A7 35 28 JE A fR 5 £ 90% LA
Fo DRBE, Dyt R AN R R 22 4 ) B R ) B A AL
P, T IE 2 M R OH OB R R E YN
32.5~125.0 pg/mL.
24 EFZBHMI HpGL BB EMNKE

R

= 2 JIf0 oF T ) A Y AR B i o B Ak R R

A4 FE T FE R/ (mmol/L)

B &% B HepG2 4B HE X 8 Th Ak A0 52 19

) R TR VA R R B % kAR By A 2 W AR P T 22 4E Dl
) WV FE B, B AR 0T B R BB T . R R
HE AT 20 R FH AR A A B A 2 B I RE D T R, B L
L2 B kg 257 B S R B BRI xP e B, Y
HepG2 41 i (1) 15 77 2 %5 i 18 mmol/L [¥] GluN Ff ,
R 2T R T FE R W PR A, PR AR AR I B 21.49%, W
1Ca). Zhang S5 7F 1 2 i 5 22 #EPUAE AL I, 3@ ik
18 mmol/L ] GluN & Ih i5 F 159 2| 2 & &K #K 5T
HepG2 41 M . [Al It , 3% % ¥ B 8 18 mmol/L 1)
GluN X} HepG2 4l fu #1715 F . B & 175 5 [8) f) 14
I, KR 2 5 23 [ 2H 2 1) R 2 R Y RE BRI 22 B O
K, 7E 18 mmol/L ) GluN % 5 36 hi), N &R i&
F36.65%, FFEE, LK 1(b).

b
(=}
1

Z
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W
T

—_
(=]
T

w
T
|

(=}

36
i A]/h
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(b) 5 3N T]AoF 24 L ] 6 B B A 2

GluN % % HepG2 2 it Mk 5 £ Ik 42 &)

GluN-induced insulin resistance model of HepG2 cell model

I, JB 5 22 4K B 4 Mo el - ) 6 2 0 00 R A 20K i
I, A1 S0 ] 757 5 i R 3 3 A1 , 2 38 L A I
BEERE2Y, W 3 BT , HepG2 41 iR 28 18 mmol/L
(1) GluN A B J5 , 155 784 41 440 A (7% 6 267 3 A = 0 3%
fiK T 25 A 41 (P<0.05) , 6 B 155 B 41 3 B Rl )y Utk
A, T FE 2 Ty M XU 38 B 5 3 5 B Y R AR
HepG2 4 1 1) % %) §% ¥4 #E 7K 7 (P<0.05) . B & 1k
A1 0 B S (RSN, A JSE ) R T R Y FE 2
B ARIE R 0, W 3Ca)~(b) o Ay 32 E ) [ if b
23— B OOUICZEL (1 787 2 0 30 6 £ o o 2 9R FE 3% n
M & . % 25 EIKE N 500.0 pg/mL B, i %)
W FER N 7.7 mmol/L. ¥ 77 £ My e K i =K &
Ab B 20 (500.0 pg/mL) H A 4 B T FE & B AL 4 1
1.59 f% . 7% 2 Wy /E I & WK FE N 32.5 pg/mL Al
125.0 pg/mL B, % %5 4 JH #E = 20 Bl R A AL 1 1.16
5 A 1.04 £ o PLERE € BT & IR B (125.0 pg/mL)
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