- 54 - WORLD CHINESE MEDICINE  January. 2019, Vol. 14, No. 1

¥ 397 %

ASETH Rbl 3f C2C12 B AlMmE EER A
X AMPK £ 5@ BEHEXE ERIZH N

AAF o s ; OEFF TR WEHA
k4o B A Er# RAS Zag!
(1 Jet 2y R 2= B, dE 5T ,100029 5 2 H E H ERLERE T 21T TR BERG X N 43R, Jb 5t ,1026183 )

WE A WEARLHE Rbl 3k £ F 483 (IR) 89 C2C12 F R MLsm ReH) 5484 M 69 % v, JF A T AMPK 43 58 348 3%
—I’j;ﬂ'ﬁlééﬁ/f/ﬁ}ﬂ*kﬁ% o ik ¥ C2CI12 tafe sy B 40 AR 4 AR 23 Rbl 28, A 200 0. 25 mmol/L AR A 88, 1% /)~ 2

G EGRER 16 hiFF IR, AL LF Rbl e 8A 065 % ak £l 1.3.10.30,100 wmol/L 3R JE 45 A S 23 Rbl 45 F
TR 24 h A= 48 h, Ak A i b 69 ) F) AR R W) F AR AL E 5F B A COK8 U & BRI R R FIK AR 23
Rbl ¢ C2C12 #m L iE BRI &0 %ok, L 0T % 2 2% PCR ¥ 38 5 A 23 Rbl 2 C2C12 2w AMPKo,SIRT-1,PGC-1a
KA E K%k, 5 A shRNA LBk AMPKa 89 & & , ¥ 7E AMPKo Ak & 3£ 69 B B WL am A AL 4 1.3.10.30,100 wmol/L
RGNS LHF RbL 5 F 24 h #7248 h, 5 RAAKLF Rbl #9380k bik , BRI IEA R L3 Rbl 3+ C2C12 i ®)
HBEAMARGYmELS AMPK 2 5@ %% 4, 4%:1.3.10.30 umol/L AK L ¥ Rbl 3 C2C12 A e B SR EBRALE
F#m,® 100 wmol/L AA 23 Rbl # & C2C12 4 e & AR A3 o mAese =, 10,30 wmol/L A% 23 Rbl #4542t
IR # C2C12 ‘B R Mimfe #) £ 42 45, 5 RA LA, £ A 4631 F & L(P <0.05) , AAL 23 Rbl 4845 L3R C2C12
41 fit, AMPKa SIRT-1 PGC-la %9 3 B] & £ (P <0.05) , 10,30 wmol/L AK L HF Rbl 75 4L 3% #m AMPKa 1k & 3% #9 B B ML 2a
R ) &) #E K AL F (P <0.05) , i iz AF A AZ BAK T L sPAZAM 8% F- 89 C2C12 2 fe IR 49 % v, AL RT-PCR £ R 2 FAL L
F# Rbl 4& L8 AMPKa 4% & 3% 9 C2CI12 %m 8, SIRT-1 . PGC-la #9 L B £ ik, % ib: A A 23 Rbl 424 & &1L IR &
C2C12 B 602w AL W] B ¥E K 46, LA A 5 A AMPK 42 53894 A % 12k AMPK 43 5 il 9% 7 A etk R 842
X#im ASEH Rbl;C2C12 %ﬁ%m?ﬁﬂ@;ﬂ%w?ﬁh;%./ﬂ%ﬁ;ﬁ%%‘(ﬁ?ﬁi;AMPK 5518 %

Effects of Ginsenoside Rb1 on Glucose Utilization and Gene Expression Related
to AMPK Signaling Pathway in C2C12 Skeletal Muscle Cells
Zhao Dandan', Wu Rui®, Bai Ying', Mo FangFang', Ma Rufeng', Liu Chenyue', Zhu Ruyuan',
Zuo Jiacheng', Jiang Guangjian', Zhang Dongwei' , Gao Sihua'
(1 School of Preclinical Medicine, Beijing University of Chinese Medicine, Beijing 100029, China;
2 Guanganmen Hospital, China Academy of Chinese Medical Sciences, Beijing 102618, China)

Abstract Objective:To observe the effects of ginsenoside Rbl on glucose utilization in C2C12 cells with insulin resistance (IR)
and to explore its possible mechanism based on AMPK signaling pathway. Methods : C2C12 cells were divided into normal group,
model group and ginsenoside Rb1 group. C2C12 cells in model group were incubated in 0. 25 mmol/L palmitic acid and 1% bovine
serum albumin for 16 hours to induce IR. On the basis of the model group, different concentrations of ginsenoside Rbl of 1 pmol/
L.3 pmol/L 10 wmol/L 30 pmol/L, and 100 wmol/L were added in ginsenoside Rb1 groups for 24 hours and 48 hours respec-
tively. Glucose consumption of the cells in different groups was measured by measuring the glucose content in the nutrient fluid.
CCKS8 kit and light microscope were used to observe the effect of ginsenoside Rbl on the vitality and morphology of C2C12 cells
with IR. Real-time fluorescence quantitative PCR was used to analyze the effect of ginsenoside Rbl on the gene expressions of
AMPK alpha, SIRT-1 and PGC-1 alpha. In addition, anther IR cell model was established by knocking down expression of AMPK-
alpha through shRNA. Ginsenoside Rbl at concentrations of 1 pmol/L, 3 pmol/L, 10 wmol/L, 30 pmol/L, 100 wmol/L were

used to this IR cell model for 24 h and 48 h respectively. Glucose utilization and gene expression were again determined to verify
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the effects of ginsenoside Rbl on C2C12 cells and its relationship with AMPK signaling pathway. Results : Ginsenoside Rbl with
concentrations of 1 wmol/L, 3 wmol/L, 10 wmol/L, 30 wmol/L did not influence the morphology and vitality of C2C12 cells sig-
nificantly. However, high concentrations of ginsenoside Rb1 (100 wmol/L) decreased the vitality of C2C12 cells significantly and
caused cell death. Compared with model group, 10 pmol/L and 30 pwmol/L ginsenoside Rbl could promote the glucose consump-
tion of C2C12 cells with IR obviously, and the difference was statistically significant ( P <0.05). Ginsenoside Rbl could up-regu-
late the gene expressions of AMPK alpha, SIRT-1 and PGC-1 alpha in C2C12 cells (P <0.05). In addition, 10 pmol/L and 30
pwmol/L ginsenoside Rb1 could also enhance the glucose utilization of C2C12 cells with AMPK alpha knocked down (P <0.05).
However, this function was not as effective as that in the former IR C2C12 cells induced by palmitic acid. RT-PCR results showed
that ginsenoside Rb1 could increase the gene expression of SIRT-1 and PGC-1 alpha in C2C12 cells with low expression of AMPK

alpha. Conclusion ; Ginsenoside Rbl can effectively promote glucose utilization in C2C12 skeletal muscle cells with insulin resist-

ance, which is related but not limited to the regulation of AMPK signaling pathway.
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