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Abstract: Objective To investigate the anti-hyperglycemic effect of the Chinese medicine ingredients such as berberine, baicalin,
puerarin and liquiritin on the optimal insulin resistance (IR)-HepG2 cell model by oleic acid. It would provide the theoretical basis
for the optimization of Chinese medicine prescription or anti-hyperglycemic components combination. Methods Different
concentrations (0.1, 0.2, 0.5, and 1.0 mmol/L) of oleic acid were used to induce HepG2 cells for different time (24, 36 and 48 h), the

glucose consumption was measured by glucose oxidase assay, and cell viability was detected by CCK-8 assay to define the optimal
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inducing concentration and time for IR-HepG2 cell model. Then the cell morphological changes were detected by oil red O staining.
Finally, the stability of IR-HepG2 cell model was tested. After the IR-HepG2 model was optimally established, the glucose
consumption, glycogen content and cell viability were detected after 24 h administration with different concentrations of berberine,
baicalin, puerarin and liquiritin by anthrone method, glycerol phosphate oxidase assay and CCK-8 assay respectively. Results The
optimal oleic acid-induced concentration was 1 mmol/L and the optimal induced time was 24 h for the IR-HepG2 cell model that
could keep stable more than 36 h. Comparing with IR model group, berberine, puerarin and baicalin significantly increased the
glucose consumption, whereas liquiritin did not show significant change in the glucose consumption except for 1 pmol/L. Only 160
umol/L puerarin and 1 pmol/L baicalin significantly inhibited IR-HepG2 cell viability. Moreover, berberine, puerarin, and baicalin
significantly elevated the glycogen content; Liquiritin did not change glycogen content significantly. Conclusion The IR-HepG2 cell
model could be stably established with 24 h treatment of 1 mmol/L oleic acid. Berberine, puerarin, and baicalin significantly increased

the glucose consumption and glycogen content in the IR-HepG2 cells. The results suggest that berberine, baicalin and puerarin maybe

perform different pathways of anti-hyperglycemic effects due to different incentives of IR.

Keywords: insulin resistance-HepG2 cell model; berberine; baicalin; puerarin; liquiritin; oleic acid
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Table 1
detected respectively in HepG2 cells with 24 h treatment of

[95]

Glucose consumption and cell viability were

different concentrations of oleic acid ( X *s, n = 6)

W/ 1 HE i FE L/
(mmol-L™) (mmol-L™)
papics — 16.32+0.22 0.70+0.02
TR 0.1 15.23+0.12 0.82+0.03
0.2 15.2240.42 0.78+0.04
0.5 15.79+0.11" 0.7840.01
1.0 14.67+0.27""  0.62+0.04

SR L "P<0.05  "P<<0.001
"P<0.05 ""P<0.001 vs control group
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fEVER BT 8]

1 mmol/L JHPR 5775 F 24, 36, 48 h, HepG2
1 o ] 25 B 0 R 48 5 > (P<<0.001), {H 36,
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*®2 AR EMEIESE HepG2 MAHFA B EEEMMATE HNE (X £5,n=6)

Table 2 Glucose consumption and cell viability detected respectively in HepG2 cells with treatment of 1 mmol/L oleic acid at

different time points ( X *s, n = 6)

il 24h 36h 48 h
WA R, (mmol' L") Ay HAMHNFER/(mmol L) Aus AR #E i/ (mmol-L ) Auso
if e 11.10+0.47 1.060.04 11.84+0.64 1.00:£0.08 13.50+0.43 1.04+0.06
i 7.82+0.55™ 1.02+0.06 9.62+0.21"" 0.91+0.06" 9.52+0.47" 0.80+£0.09""
SR P<<0.05 "P<<0.001
*P<<0.05 ~"P<<0.001 vs control group
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Fig. 1 Cell morphology changes before and after establishment
of IR-HepG2 cell model
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Table 3 Content of hepatic glycogen and triglyceride in
HepG2 cells after 1 mmol/L oleic acid induced 24 h ( X =L,
n=206)

2 B /(mg-g ) = H 3 /(mmol- L")
X HE 11.03+0.24 0.37+0.09
TR 7.87+0.12"" 0.69+0.07™

HxIALE: TP<0.01 T"P<0.001
"P<0.01 ""P<0.001 vs control group

£ 4 1 mmol/L HESES 24 h /5 IR-HepG2 AIERIFEEM (X £5,n=6)
Table 4  Stability of IR-HepG2 cell model after 24 h treatment of 1 mmol/L oleic acid ( X £s, n=6)

TR FE B/ (mmol-L ™)

iR

0Oh 12h 24h 36h 48h
it 9.39+0.18 11.16+0.41 13.04+0.47 14.20+0.37 15.67+0.35
TR 4.64+0.32""" 6.72+0.39™" 9.29+0.27™" 12.69+0.57" 15.14+0.70
Lyt RRgl b P<<0.01  T"P<<0.001
"P<0.05 ""P<0.001 vs control group
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BEFEH 240 ARE S 22N

TEPER 24 h 5, 2 ANMRBE/ANEEDR . a5
T B AR K468 i IR-HepG2 4 o Fr) 5 26 K 1Y

Fem. 5 IR BMAE, 5. 10, 205 50 umol/L
/INBEG, S 35 558 i A A A B FE R (P<<0.001),
B2 WFIEA S 1. 5. 104 204 50 pmol/L
TS I8 W B AR A B AR R (P<<0.001), {H
ToW B AP 200 40, 80, 160 pumol/L 5
AR 2R 2 25 19 A A B FE R (P<<0.05), {HIGW]
BHREM N B 1 umol/L WRJZ AN, HEAFARE
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Table 5

Glucose consumption and cell viability were

detected respectively in IR-HepG2 cells with treatment of

berberine, baicalin, puerarin and liquiritin at different

concentrations ( X *s, n =6)

’ WRE/ A FE R
Aol - o 450
(umol-L ™) (mmol-L )
papls — 11.03+0.24 0.81+0.03
A — 7.87+0.12%% 0.73+0.01
AR 2000  9.73+0.40"" 0.79+0.02
/NBETR 1 7.58+0.01 0.82+0.09
5 10234027 0.7620.07
10 11.2940.25™" 0.75+0.09
20 12.52+0.39" 0.75+0.04
50 13.10+0.16™ 0.7840.04
i 10 7.99+0.30 0.78+0.07
20 8.38+0.12° 0.78+0.08
40  8.30+0.15 0.79+0.07
80  8.11+0.64" 0.71+ 0.06
160  8.59+0.12" 0.68+0.05"
BT 1 9.14+0.93" 0.69+0.02"
5 9.15+0.16™" 0.77+0.06
10 9.46+0.28""" 0.8120.07
20 9.51+0.31"" 0.8240.04
50 9.70+0.12"" 0.79+0.03
AT 8.29+0.17" 0.79 £0.07
5 7.37+0.19 0.75+0.05
10 7.18+0.12 0.83+0.07
20 7.39+0.06 0.82+0.05
50 7.49+0.14 0.77+0.09

At "P<0.05
" P<0.001

Mp<0.001; SHERIZLLE: "P<0.05

“P<0.05 " P <0.001 vs control group; P <0.05 ““P<0.001 vs

model group

F6 EEE. BEE. BIRE. HEEX IR-HepG2 MPERARAIENN (X £5,n=6)
Table 6 Glycogen was detected in IR-HepG2 cells with 24h treatment of berberine, baicalin, puerarin and liquiritin ( X Ls, n=6)
/NBETR LSES R EEAES
SH B M M i BF i BF Wi
- (uﬁﬁ/ﬂ) B e (uﬁﬁ/ﬂ) B s e) (uﬁi/ﬂ AR s (uﬁi/ﬂ (rﬁ?)
if 1 — 1.63+0.1™" — 1.63+0.1° — 1.63+0.1° — 1.63+0.1°""
Y — 0.99+0.01 — 0.99+0.01 — 0.99+0.01 — 0.99+0.01
THXAL 2000 1.62+£0.13 2000 1.62+0.13"" 2 000 1.62£0.13™" 2000 1.62+0.13"
e 1 1.11£0.05 1 0.83+0.07 10 1.3240.06™" 1 1.09+0.12
5 1.19+0.06™ 5 0.83+0.06 20 1.274£0.05™" 5 1.00+0.05
10 1.41+0.05™ 10 1.00+0.05 40 1.2240.03™ 10 0.97+0.11
20 1.27+0.08""" 20 1.39+0.15™" 80 1.35+0.06™" 20 1.02+0.03
50 1.33+0.06"" 50 1.31+0.13"" 160 1.29+0.117 50 1.15+0.03

SRl b

P<0.01

" P<0.001

"P<0.01 ""P<0.001 vs control group
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