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Abstract To explore the inhibitory effect of ginkgolide B (GB) on MH7A human fibroblast-like synoviocytes
(FLS) and its potential mechanism. Firstly, 20 pg/L tumor necrosis factor-a (TNF-o)) was pretreated with MH7A
to establish a cell model of arthritis. After incubation of MH7A cells with various concentrations of GB, CCK-8
assay, Transwell assay, and flow cytometry (FCM) were separately used to detect cell viability, cell invasion, and
cell apoptosis rate and cell cycle; Real-time quantitative PCR and Western blot assay were performed to detect
the apoptosis- and cycle-related gene transcriptions and protein expressions, respectively. The results showed that
compared with the control group, GB dose- and time-dependently suppressed cell viability to a greater extent; GB
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significantly reduced cell invasive ability and increased cell apoptosis rate and proportion of Gy/G; phase in
MHT7A cells, along with increased transcription levels of Bcl-2-associated X protein (Bax) and p21 mRNA and
decreased transcription levels of Bcl-2, myeloid cell leukemia 1(Mcl-1), protein kinase B (PKB; AKT), IP3K,
Cyclin D1 and cyclin-dependent kinase 4 (CDK4) mRNA; GB remarkably increased expression levels of Bax,
p21, and cleaved-Caspase 3 protein and decreased expression levels of Bcl-2, Mcl-1, p-AKT, p-PI3K, Cyclin D1,
and CDK4 protein, with decreased ratios of p-PI3K/PI3K, p-AKT/AKT, and Bcl-2/Bax. In conclusion, GB blocks
the G;-to-S cell cycle transition, suppresses cell viability and cell invasion and induces cell apoptosis of MH7A

human RA-FLS via suppressing the PI3K/AKT signaling pathway.
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BB ZE 0.25% FEREHHE fL AL BER) MH7A 4
L CREFE 5x107 A ), B B3 FL 20 B 2 mL #2F
T 6 FLHRL, B 37 °C. 5% CO, 40MIEEFR40, B 40
BEA K 24 h ), R FRCN % 20 pg/L TNF-a
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AAACCATC-3, Jg L4~ 5-CCTCCTTCTGCACAC
ATTTGAA-3'; AKT IE L% & 5-TCCTCCTCAAG
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CAAAGGCTTC-3" Mcl-1 1F X554 5'-AGACGATG
TGAAATCG-3', & X%} 5“TAACTAGCCAGTCC
CG-3'; CDK4 1F 4%/ 5-GAGGCGACTGGAGGC
TTTT-3', & L 4% N 5-GGATGTGCACAGACGTC
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Figure 1 Effects of ginkgolide B (GB) on MH7A cell viability and cell invasion (X s, n=6)

A: Cell viability determined by CCK-8 assay after incubation of MH7A cells with 0 (control group),10,20,40, and 80 pg/mL GB for 24,48 and 72 h; B:
Representative image of cell invasion detected by Transwell assay after incubation of MH7A cells with 0 (control group),10,20 and 40 pg/mL GB for

24 h; C: Bar graph of cell invasion ability in MH7A cells

'P<0.05,"P<0.01, P <0.001 vs control group; “P<0.05, P < 0.01 vs 10 pg/mL GB group
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LA TR A A HRZH AR 5, O HL AR TR
F GB WA R E I EEs (P < 0.05) (E 2).
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5% AL At ARV B GB /E F MH7A 4
M 48 hm, 441 Gy/G, 9 40 Ha tb i &2 1 T #4
(P <0.05), S B4 LA 2 N (P < 0.05), {1
GyM W2 LE 1 2 R Rk s, (R84 ) 22 R e se it
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Figure 2 GB on cell apoptosis (X + s, n=3)

A: Representative flow cytometry analysis of cell apoptosis after incubation of MH7A cells with 0 (control group),10,20, and 40 pg/mL GB for 48 h;

B: Bar graph of cell apoptosis in MH7A cells

P <0.05,""P < 0.001 vs control group; ‘P < 0.05,”P < 0.01 vs 10 pg/mL GB group
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Figure 3 Effect of GB on cell cycle (X + s, n=3)

A: Representative FCM analysis of cell cycle after incubation of MH7A cells with 0 (control group),10,20 and 40 pg/mL GB for 48 h; B: Bar graph of

cell cycle distribution in MH7A cells

P <0.05,"P<0.01,""P <0.001 vs control group;“P < 0.05,*P < 0.01 vs 10 pg/mL GB group
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Figure 4 Effect of GB on the transcription levels of mRNA (x+s,
n=3)

qRT-PCR analysis of levels of transcription mRNA after incubation of
MH7A cells with 0 (control group),10,20, and 40 pg/mL GB for 48 h
'P<0.05,"P<0.01,"" P <0.001 vs control group;” P < 0.05,”P < 0.01
vs 10 pg/mL GB group; “P < 0.05 vs 20 pg/mL GB group
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Figure 5 Effect of GB on the expression levels of apoptosis-related protein (X + s, n=3)

A: Representative image of Western blot assay after incubation of MH7A cells with 0 (control group),10,20, and 40 pg/mL GB for 48 h; B: Relative

expression levels of apoptosis-related proteins; C: Ratio of phosphorylated to non-phosphorylated proteins; D: Ratio of Bcl-2 to Bax protein
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P <0.001 vs control group;” P<0.05,”P<0.01 vs 10 ug/mL GB group; “P<0.05 vs 20 ug/mL GB group



XUBEER, &5, 4RAF NS B i3k PIBK/AKT 15538 B MH7A

5556 B4 2 1 N ICET L U PR A S AR A B g T 223
A B 14
¢(GB)/(ng/mL) = = 0 pg/mL GB = 10 pg/mL GB
o
0 10 20 40 g - 1.2 20 pg/mL GB 40 pg/mL GB
s 8
1.0
Cyclin D1 | we— w— — 25 &
29 o8 )
=8 7
o *
CDK4 2R 06 o .
&S e ) :
o
£ 5 04 e e
p21 [ - TS
= 0.2
[}
~
GAPDH . * ’
Cyclin D1 CDK4 p21

Figure 6 Effect of GB on the expression levels of cell cycle-related protein (X £ s, n=3)

MHT7A cells were collected and the expression levels of protein were quantitatively determined by Western blot assay after incubation with 0 (control

group),10,20, and 40 ng/mL GB for 48 h
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