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— P TR TS KR SC1 R A FIALE o 3% AR A5 3 MHTA 4, %8 A K7 i fl 4 (25 g+ L) IR
(12.5 g L) Fl 2 J2 S s B 25 20 (0.006 25 g+ L) , 5% HI 40 it 15 5 5 1% 1 Ao il ( CCK-8 ) 4k 771 8 vk A i éﬂiﬂ’@lﬁﬁ,miﬁéﬂiﬂ@ﬂt
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#: (Western blot) 46 il W 1S M L B2 3-38 B (PI3K) Akt3 FImTOR M H K ik, SR T @Ik IME B IE 6.25 g- L' LI I,
AE WA MH7A B8 58, B2 W09 6RO R MBSO R . 52 A4LILE T3 e AR & 41 G,/M 39140 J L 461 3 B 2 31
Jn(P<0.05) , = 7 2 41 G,/G, 17 20 it L 481 W 8 B 1K (P<0.05) , L4t i R A A BELIRF VR FH 2 I B OC R . 58 mdl b, Bt 7
Vi R A miR-155 19 238 ¥ W] R 8 (P<0.05) 5 Bl 7 & 7 i 41 SHIP1 mRNA &AW W 1  Akt3 mRNA £iAH] 2 F
P (P<0.05) , 7w AR5 i 41 mTOR mRNA ik i (P<0.05). 525 HA L, B+ 178 AR5 & 41 09 PI3K . Akt3
I mTOR Y25 135 B B T (P<0.05), Z5iE - B 71 % MH7A 40 )i 34 5 H A 5235 09 3 076 1, /8 JH AL 5 F 9% miR-155
B35, AT 2F SHIP-1 235 , 3 H R Ui PI3SK/AKt3/mTOR {5 5 38 [ 1 2 PR ik 47 56
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Effect of Fuzitang on Proliferation of Human Rheumatoid Arthritis Synovial Fibroblast Cell
Line MH7A and Expression of miR-155

QIN Wanli, XU Yujie, PAN Zhenzhen, LI Xiaohui, WANG Zhenhua, SONG Jianping,
XU Qin, HUANG Xinan, LI Changqing’
(Guangzhou University of Chinese Medicine, Guangzhou 510405, China)

[ Abstract] Objective: To observe the effects of Fuzitang (FZT) on the proliferation of MH7A cells,
the human rheumatoid arthritis synovial fibroblasts, and the expression of miR-155 and explore its anti-
rheumatoid arthritis mechanism. Method: MH7A cells were cultured in vitro and divided into a blank group,
high- (25 g-L") and low-dose (12.5 g-L") FZT groups, and a positive drug group (hydroxychloroquine,
0.006 25 g-L™"). The cell proliferation was detected by cell counting kit-8 (CCK-8) method, and the change in
the MH7A cell cycle was detected by flow cytometry. The mRNA expression of miR-155 and its downstream
genes, including SH2 domain-containing inositol 5-phosphatase-1 (SHIP-1) , protein kinase B 3 (Akt3), and
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mammalian target of rapamycin(mTOR ), was detected by Real-time fluorescence quantitative polymerase chain
reaction (Real-time PCR) , and the protein expression of phosphatidylinositol 3-kinase (PI3K) , Akt3, and
mTOR was detected by Western blot. Result; FZT in vitro in a concentration of 6.25 g+L" above could inhibit
the proliferation of MH7A cells in the significant dose- and time-effect manner. Compared with the blank group,
the FZT groups showed increased proportions of cells in the G,/M phase (P<0.05), and the high-dose FZT group
showed a decreased proportion of cells in the G,/G, phase (P<0.05). The arresting effect of FZT on the cell cycle
was in a significant dose-effect manner. Compared with the blank group, the FZT groups showed down-regulated
miR-155 and mTOR mRNA expression (P<0.05) , and the high-dose FZT group showed up-regulated SHIP1
mRNA expression and down-regulated Akt3 mRNA expression (P<0.05). Compared with the blank group, the
FZT groups showed reduced protein expression of PI3K, Akt3, and mTOR (P<0.05). Conclusion: FZT can
significantly inhibit the proliferation of MH7A cells, and the mechanism is related to the promotion of the
expression of SHIP-1 and down-regulation of the gene expression of the PI3K/Akt3/mTOR signaling pathway by
down-regulating the expression of miR-155.

[Keywords] Fuzitang; rheumatoid arthritis; MH7A cells; miR-155; SH2 domain-containing inositol 5-
phosphatase-1 (SHIP-1) ; phosphatidylinositol 3-kinase (PI3K)/protein kinase B 3 (Akt3)/mammalian target of

rapamycin (mTOR) signaling pathway
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PE B G PR, LI IR 3% B 3 2R 8 PR X R
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(Th1) 4 B/Th2 28 s K2 Th17/38 %5 T 40 1 ( Treg) 48
I 2R A7, 5 5O T M BT 9 S 0L B e R s T A
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T S A 2T 4 40 i (RA-FLS) 4i i 28 5 SVAOT 3 K #%
Yl J5 e AR R 7K 2B 4 AR, WL ER B T 9 A A Xt

. 30 .

MH7A 4 Jii () 48 5 F miR-155 2635 19 5% 0, I vk —
R HH RA BOVE FIHLH

1 #8

1.1 408 A5 RA-FLS(MH7A 1), g {7
H WK YR A BRA W (45 2021071231401 ),
1.2 Y55 W@k Rl AT N A R
JE BT AT IR R 2 7 N v B 24 KA v 2 2 e 2 /N A
BFYEE . T T 15 g K% 9g. A
Z6 g HAAR 12 g FAA 9 g, /KALE, & Kk
1 600 mL 2 i1 30 min J5 2% & 600 mL , ¥ 7K 4 Vi FH E
HERNEFAES L1 gml JIEKRE ., &
0.22 pom oL 8RR 8 B TR S TH B0 A AT A
BT =20 CCORAE ; [l B T 4 cCHF i, A 58 A4 57
5 T8 LT e VR TS . BRI R (g
VU 2547 BR 2 L 415 210268, {7 R 2 44 ), DMEM
o MR R 5 L 0.25% B iR 2R 1 7 (35 8 Gibeo 24 ],
543 9y 8120321 .2186974 2260087 , i 115 £h 22 nfr
W (PBS, R ARt AR A A 5
WHOS52E101) , 7 -%% % % ( 3¢ [ Hyclone 24 A , it %5
J210011) , 4l a3 58 5 1% MR I ( CCK-8 ) ik 7 & \BAC
A E IR & (AU R E R A RAE 54
512k 702H011 . PC0020) , %¢ 5t 44 kil £k 7 B (P, 35 [
Sigma /2y 7, #t 5 81845) ,RNA [iff (K i% & WA
H R~ A, it 5 MB3087) , EasyScript First-Strand
cDNASynthesisSuperMix(dt 52 & 4 AW A A R
LS P20329) , SRR R — TR (DEPC ) /K (1
AT AY TRA RN, 5 H305KA9141) ,
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TRIzol i 57 ( 2€ [# Life Technologies /A #] , it =
260710) , 355 W% (V8 BE A B B, L5 QZT-100) ,
ECL % )t % ( 2% EH MerckMillipore 2 & , it 5
WBKLS0100) , # fig it UL i 3- 3 % (PI3K) inase
pl110a (C73F8) Rabbit mAb. & [1 # i B3 (Akt3)
(E1Z3W) Rabbit mAb I 7L zh ¥ & 1 % £ L &H H
(mTOR) (7C10)Rabbit mAb . H il 15 -3- B 1% lid L i
(GAPDH) fit Z s B ST A& (£ E CST A w4t 5 43 %l
J3 4249T 149828 .2983T 5174 ), 51 ¥ ¥ 5 FF H 51 9
H1 75 N & 0 R AR W BB A IR BB R, B F )
W1,

x1 519F5

Table 1 Primer sequence

K

5149 ¥ (5-3") op

miR-155 |-Jf ACACTCCAGCTGGGTTAATGCTAATCGTGAT 73
T it CTCAACTGGTGTCGTGGA

SHIP-1 [-if CAACAGCCACTTGACTTCAG 170
T it GCAGATCCACACGGTAGTTA

Akt3 [ GGGCGAGCTGTTTTTCCAT 120
T it CGGTACACAATCTTTCCGGAAT

mTOR  [if TTTGGACGGTGTGGAACTTG 295
T CATCTGGGCCTCCAGTTAC

U6 ¥ GGGCGAGCTGTTTTTCCAT 94
T if CGGTACACAATCTTTCCGGAAT

18s i CCTGGATACCGCAGCTAGGA 112
T GCGGCGCAATACGAATGCCCC

1.3 X% AC2-3A1 BUEE A T 48 & CBrink ESCO
/7)), CB150 % BINDER - %8 1k ik 55 3% 4 (7 [
Binder 2 F] ) , Multiskan FC ! i #1 /% ( 3£ [E Thermo
7y ), DMil AU & A Y O (PR Leica 8 F] ),
32R B ¥ v B 0 ML (f [ Hettich 23 7] ), CytoFLEX
A 2 4 i AL ( 35 [E Beckman Coulter 24 7] ) |
PRISM® 7500 Sequence Detection System % 52 fif ¢
o e 1 R A EE X N (Real-time PCR) Y (32 [H
ABI /A ] ) , BioPhotometer-plus %! #% 2 & H I 721X
(7% [¥ Eppendorf 2y 7] ), BSD-YX (F)3200 % ¥ J #%
PR (1 g R S 2 ] ), HW S-5 A B IR K i 8 (
T A AR A A PR F] ), VE-180 7Y i 7 6 R4
EPS-200 £ H 3k AL (1 [ Tanon A #] ) .

2 FHiE

2.1 4HjEEE IR MH7AMMMEE 75 )5 & TR FE T
(F 15% G20 ML 1% 77 -5 55 R M2 2R W), 176

5% CO, .37 °CHL WG B 1 355 75 46 b 15 5%, B K40
1 R A0 A K 2 80%~90% i, 4% 1: 2 444X, 41 it
e 3R LA G B X B A K 40 B i AT 2 5
2.2 CCK-8 ¥4 M By 7 M 72 S e X MH7A 2 i
BB Y52 RO B KO MHTA 48 Y, i 1<
10°A>/mL 40 i % B 270 F 96 FLAR H , AL 100 pL,
WA A A2 AL BT 25 45 vk P 4 (100,
50.25.12.5.625 g-L") , A 6 MR fL. mEA
W 4% B EE 4H (50,25, 12.5.6.25,3.125, 1.562
Smg-L"), HAx W b 485 5% 24 h 5 4% Lk o
Il S N Ul S B | AN o8 - 1 S G i a7
2 G M 5 VA JRE I A 8 A 8 R R R 1) R I vk
FER 2. dkeRIEFE 48 hn W F B g, SR CCK-8
B, FH AR AR I 450 nm K R AW EE 4., 5
20 R (%)= (75 I A-20 4 4) /%5 1 41 Ax
100%, >k F Logit ¥ i1 5% 25 ¥ 09 > %5 30 ) vk B2
(ICsy) o MRHE 2454 1C,, WY 25 5 , 15 B B 7 1 v ) ek 4
(25 g-L") ARFI (125 g L), IFikas Hd ., #%
R R, A TN R 3R 24 48 .72 h R L K
35 L3, A CCK-8 3 2 h, JH B BRI 450 nm
WA T 0 A, B 27 38 4, 31584 21 25 W) 0k 40 it 1)
0 R LAWEZE B 7 7 % MHT A 21 3 386 58 %) 500
2.3 U A AR AR A T B 3 X MHT A 28 A U
M OB A KB MHTA 408, DL 1x10°> /mL 41
Ji0 %% B HE Rl T 6 LA T, L 2 mL B S A LB
TR A 25 g- L) AR EH (125 ¢- L), &
S PHPE 254 (0.006 25 g+ L), BFHE 3N EFL B
F37 °C .15 5% CO, M FRE M -5 5 9% . KE
FE24 05 T L M e AR A g B 2
20 43 0 I R R R BE T 245 0 A BV, A AL A5
SRR, 55 5% 48 h A B AL 0.5 mL i e I 1k Wi 4R 4
fits . PBSIHEBEANME 27K, 1 000 r*min” &[> 5 min, &
D24 A 97 mm, 57 L IE, 75% UK £ B 500 pL T
4 °C [ 5 1 92 5 B0 W BB 40 i, PB'S T Wk 41 it 5 7
i A PI T 4E % 300 pL (PI 50 mg-L"'., RNAse
100 mg- L") ¥ 25 G 5 30 min 5 B AR .
2.4 Real-time PCR £ Il fff + ¥ XF MH7A 4 jfg
miR-155 J T i WL 5- 8% AR I -1 (SHIP-1) | PI3K/
Akt/mTOR {5 5 i I HE P mRNA 635 540 40
Bigt vl a ey 2.3, AR AR RS, T TRIzol
B B M RNA, Dnase [ (RNase-free) 2 4 5t [ 41
DNA, I 5 260 nm 1 280 nm &k A4 A4, T34 A,/ Ay, LL
B >1.8 5 % B AR 3 G045 Ui A & B RNA Y 5 s
18 .28 s 5545 Ay 8 B Pk o AR 06 A S s o 3k 7R 8
. 31 .
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W45, B EEARBURNA 1 wL gE 47 30055 5% B, A
cDNA; fif L ¢cDNA 2 # #z , 25 FF A e (KA ) 4%
20 pL & R P17 PCR I . H M A B : miR-155,
SHIP-1.Akt3 . mTOR., WZ R B :U6.18s. N4k
4150 °C & i 2 min, 95 °CJZ [ 15 5,60 °CJZ i 32 s,
40 MG 3R 5 T 60~95 °C HEAT fill fiff ith £ 53 B7 5 45
hh B SEH 3K . A FH Real-time PCR Y H 7 #k 1F
WY HE M 26, IF T AEA BT AS 19 AACAE, LA 27
B AT £ FEAS Z 0] 1Y L85 o
2.5 1K Bk (Western blot) ¥ [ 7 1 %
MH7A #i ifs miR-155 F Ji# {5 5 38 #% & K] PI3K | Akt3
K MTOR & H #£K 52w A 5% 4l (4 2
[l 2,350, INzZ5 535 48 him , W B3, I 4 i,
PREESEE 1, BCA 5 1 S5 K6 T 4l 70 6 E A7 R A
HE AR, Bl EAESE A 20 pL #17 SDS-PAGE
LK 5 7 M55 T 5% B G W5 8 o iR B 1A 2 h i — it
(1:1000) % W #5% K o 9% 3% 95 & 2 hy I AR 2 45
16§ (HPR) AR ic 9 —Ht (1:5 000) & iR 9% 35 % &
1 h; YRS, 44 I ECL %€ 56 IS a7 6 b 9 20 R 434
AT KRG B ER KW KA K EE . L E
23,
2.6 Gtk R SPSS 26.0 48 it B 4: Xt 45
F S B AR HEAT Gt 2 e o TR R ORI R OR A
xts, Z DFEA Y BOR MK R J7 2 73 1 (One-way
ANOVA K 5 ) i 47 20 0] oA, Ty 22 55 i), 2 8 L
K FH /N S 3 PR 25 Sk (LSD) , 28 A 57 i R
Dunnett's ¢, P<0.05 ¥ 2ZF AABFIT¥E X,
3 BR
3.1 BT SRR R v X MHTA 28 M 1C,, /Y
4 MH7A 40 L 28 A 5] e B2 245 4y e PR 24 4 3
48 h Ji5 , >k CCK-8 Wl & L A, H 1t I 75 B 7 XoF
MH7A 40 j8 19 1C,, Jy 24.1 g+ L, 40 % % MH7A 40
M99 1C,, oM 0.005 6 g- L' B & 259 it = Wk B2 1) T
15, B F 1 6 MHTA 20 Bt A 400 o 4 A B 16 2
IR EROCHR R 2T 3,
3.2 MfFHX MHTA 403G AE 52 5285 (4l
P33 v ARG B 24 T MH7A 411 48 h 5,
BE N AT UL 20 34 GE B S A s N2 JS 48,72 h, 5
IRt 21 L 35, B 370 8 7 ek X MIH7 A 40 i £ 38 7
00/ A 2 (P<0.05) . WLIE 1.3 4.
3.3 B MHT7A 40 i 5 S By 52 m - B4
FF MH7A 4118 48 h J5 , %F MH7A 40§ () J& #1453
W BLAEAE R, 525 AL A, B 7 R = 4 Gy
G, 39 40 B Ee 51 B 8 B4 KK (P<0.05) , Bt 7 ¥ i A
« 32 .

F2 MFiH MHTA MM E KK
Table 2 Effect of Fuzitang(FZT) inhibition of MH7A cell

4151 o e JiE /g - L A(x+s,n=6) i 2/%
2 0.714 4+0.056 7 0.00
B 7 21 100 0.003 4+0.001 1 99.52

50 0.004 5+0.003 8 99.36
25 0.411 2£0.039 1 29.14
125 0.607 9+0.054 1 14.55

6.25 0.639 2+0.079 0 10.14

®3 WEAEEN MHTA G E KM (n=6)
Table 3 Effect of hydroxychloroquine sulfate on inhibition of
MH7A cell (n=6)

215 Jo e v B /g - L A(x£s) /%
S 0.993 7+0.059 0 0.00
2 G 4 0.05 0.018 7+0.002 4 98.12

0.025 0.060 2+0.024 0 93.94
0.012'5 0.404 2+0.168 1 59.33
0.006 25 0.522 8+0.175 3 47.38
0.003 125 0.603 2+0.152 7 39.30
0.001 562 5 0.778 2£0.145 0 21.69

¢ D
H:A 241 B. BAELLC T m R4 ;D. M

blh=wil

B 1 BHETMHTA@AREFESE(EE D, x100)

Fig. 1 Morphology of MH7A cells under microscope (inverted

microscope, x100)

a4 G/M Al i b i B 88 m (P<0.05)
ks,

3.4 [t F % X MH7A 40 fid miR-155 & SHIP-1,
Akt3 . mTOR A mRNA £k sgm 525 14l b
BT AR AL miR-155 i A I BT
P (P<0.05) s 525 (AL L5, Bt 7 @ I & 4 1
SHIP-1 mRNA 23k 7t = (P<0.05) , Bt 7 17 i 1) it 41
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F4 WFHI MHTA HIIEFEB I (Y+s,0=6) £S5 MFHMHTABBEBE N (r+s,n=3)
Table 4 Effect of FZT on proliferation of MH7A cell (x+s,n=6) Table 5 Effect of FZT on MH7A cell cycle (x+s,n=3) %
ke @E A ﬁ%ﬂc
it Ttk vk F‘: 4 50 Fi /% {f,l G,/G, S G,/M ]
/gL 24h 48h 72h e
2594
25 1141 0.53+0.17 0.97+0.02 1.3240.05 e 75.77+0.47 13.70+0.26 10.14+0.34

MlFimmslmdl 25 0.47+0.12 0.73+0.05"% 0.96+0.06'>

ffFaH A A 1225
52 F A Y P<0.05 5 45 B 1 1% R 4 4 AP P<0.05

(F£5-FT7MH)

B Akt3 mRNA %35 ] & T 18 (P<0.05) , it F 7 & .

{5 H ) mTOR mRNA 2 £ 3% B & F 4 (P<0.05) .

0.46+0.06 0.91+0.06"  1.19+0.06"

[ -7 v ) A 25 50.50+1.10"% 14.80+1.20 36.83+1.05"%
[t F AR = 12.5

A

63.37+3.10  14.88+£2.93 21.57+0.35"

0.006 25 52.23+0.97"  19.17+1.10" 25.63+2.37"

Horp % 9 i 2H 09 SHIP-1 mRNA %3k B @ 55
FALF 4 7 Akt3 mRNA [ 32 35 B B AKX T 57 &=
4 (P<0.05), EHEMERELR., WEK6,

* 6 BMIFizIT MH7A 4058 miR-155 % SHIP-1.Akt3. mTOR mRNA RiEKIFM (+s,n=3)
Table 6 Effect of FZT on mRNAs expression of miR-155,SHIP1,Akt3 and mTOR in MH7A cells (x+5,n=3)

25 SR g /g L miR-155 SHIP-1 Akt3 mTOR
K| 1.00+0.24 1.00+0.08 1.00+0.07 1.00+0.06
B 37 v 3R 2 25 0.33+0.04" 4.18+0.28"% 0.53+0.08'% 0.65+0.13"
Bt F 17 AR 9] 4k 2 12.5 0.56+0.04" 1.51+0.44 0.90+0.05 0.74+0.17"
PR 2 0.006 25 0.37+0.05" 2.73+0.68"% 0.40£0.04'% 0.49+0.07"%

3.5 B+ %X MH7A 4l PI3K/Akt3/mTOR 5 5
WA A RIRAEE 5 AR WM E .

R7 MFiZAX MHTA A iE{S S i@ 8 PI3K/Akt3/ mTOR & A R i%

5 2 19 PI3K L Akt3 fl mTOR & [ E L B
P (P<0.05). W7 K2,

G0 (X+s,n=3)

Table 7 Effect of FZT on expression of PI3K/Akt3/mTOR protein in MH7A cells (x+5,n=3)

219 JR /gL PI3K/GAPDH Akt3/GAPDH mTOR/GAPDH
EEE 1.282+0.170 1.038+0.123 0.788+0.081
i 17 e 791 s L 25 0.559+0.015" 0.780+0.095" 0.555+0.105"
B -9 A1 ) 4 41 12.5 0.579+0.026" 0.794+0.080" 0.613+0.028"
AU 0.006 25 0.632+0.062" 0.714+0.075" 0.561+0.068"

4 IFig

PI3K 110 kDa
Akt 60 kDa
mTOR 289 kDa
GAPDH 37 kDa

HA ZEAHB. Tl C M Ak R4 D, R
SAEZH
2 &4 MH7A 45 PI3K/Akt3/mTOR {5 S i& B & 3 B ik
Fig. 2 Electrophoresis of PI3K/Akt3/mTOR protein expression

in MH7A cells of each groups

RA-FLS J#7% /& RA KR H- WL 5%, LI T 1 B
I 28 240 B oy A 3R %) i 928 4 TR 3 O T T IR AL 241, 5
i A2 48 P 40 B A - B9 BE T, 1 RA-FLS 5 % 34 4
I 7= A K A0 A 2 -6 (1L-6) (IL-8 F ¥R 4 & fiff -2
(COX-2) M 3 o 4 Jm 25 (1 i (MMP)7, 4i il A 7
F Al R 1 77 A SR S| T 22 Y SERE AR A . S
b 19 BT 24 40 M, 3% R) Y& F6 9 T 40 i B 40 i L A
S 60 T I 200 B 3 A T R A L Ak A A% e SR T
T -«B Z AT AL T B AR (RANKL) 1) 32 44 76 16 51
fik & % - 4 R P A B, S BB R Dl R AR VRO IR b
T TE B 26 1 B IR0 RA-FLS 51 4% A4 il A
BRER R MU A S #E— 2 R v I S A0 i 1
B Fl S g M R RE T

miR-1551F 8 —F Z T ik miRNA, 2 5 Z Fi g

. 33 .
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G Y R T R AL AR R R RE R A R N
miR-155 7 AN 7] i 20 i 2R B Rl 2N A B v 3R IR 3 A
JEANTR, OF H 32 3 2 R0 5 5 & 42 52 e ARy . 7E
RA 1, miR-155 F1 miR-146 A LA 32 X4 45 4 4F [
RS miR-155 7] B RA HR A [a] 2 A 1) 40 il K
YA DR o G, B 4 L W A I B 4 LT 2
JHL R B T A 4 A 5 22 A B 2R 22 1 A BT
B IA B miR-155, 76 RA KW f b, R 15 48 K
e F RA-FLS 19 5 % BE A VE 'Y . #E RA FBRE I K
7 B A AT A 240 B P R T 1 miR-155 M FRIA & T
1EH WL 40, H TNF-a  IL-18. I§ Z B . poly (1C)
AT AHE— 35S miR-155 BY R IA . 76 IE H W IR 41 i
W, TNF-a i35 , MiR-155 F A B A 284k i 34
miR-155 (1) £ 35 0] 7 il TNF-a 35 5 (1) RA-FLS 1Y 3
B A28 S AY R  BR miR-155 3 PR 119 /)N
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