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[(FAE] BB HEERNEXT X (RARFEF TR B (RAFLOER AR M T BRAT L FHEH F %K
& BI(HMGB1) /8 84 KA & = ) % 4k (RAGE) X sz B 38 & e %8 A& K B F (VEGE) , & %48 )i/~ % (1L)-6,
-1 k8 ¥h, ik SARFIMNPEAXRFE_WBERTAFXTERETHRAES, TRPRRE
BRI, Wmie s AT AN BAEF aFE) EANTRBABF aFEF 10N ERABUIHE DY RSHHZ
A F B 50 pg/mL) AT R P A FTAGT R 10 pg/mL) AT BRIKA TLGRT 8 2.5 png/ml) R RS0
(#4752 50 mmol/L), MTT # 0l R Bl K Z 4 % B 4L 22 )5 tm 3 7545 0L, Western blot 4l &40 48 i HMGBI1
RAGE & & & i ,ELISA # | & 28 %9 % HMGB1 . VEGF,IL-6 1L-1B &%, &R S5 a9 Bani, . ¥ i
B KA AR AR A T 3 e (P<10.05) T B & . P A A A E A A HMGB1 . RAGE %
B kKR BEAIL(P<<0.05) ¥ RS . P KA SHA %254 HMGBL, VEGF  1L-6 . 1L-18 & ik 3 BAK (P <<
0.05) ;5 £ ATARER  AETRT KA S48 B Yy (P<<0.05) . ¥ BRI&A Z4 HMGBL &8 &
HARIFHP<0.05) . MFBR P AKF Z4H RAGE HE XA 24 5 (P<<0.05), i A F B T 4L id i3 i
# HMGB1/RAGE % %@ % & VEGF.IL-6 . 1L-1p % X & B F R &, B2 F a0 6 X5 R R,
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[ Abstract] Objective To construct the rheumatoid arthritis fibroblast-like synoviocytes (RAFLS)
model,and to investigate the effects of usnic acid on the inflammatory pathway of high-mobility group protein
B1(HMGBI1) /receptor for activated glycation end products (RAGE) and the expression levels of vascular en-
dothelial growth factor (VEGF) , interleukin (I1L.)-6 and IL-1B3. Methods The patients with RA undergoing
joint replacement surgery in the orthopedic department of the Second Affiliated Hospital of Guizhou Universi-
ty of Traditional Chinese Medicine were selected and the synovial tissues were obtained during operation. The
cells were divided into the blank control group (fetal calf serum),solvent control group (fetal calf serum—+
10% hydroxypropyl betacyclodextrin), usnic acid high dose group (usnic acid 50 pg/mL) , usnic acid middle
dose group (usnic acid 10 pg/mL) ,usnic acid low dose group (usnic acid 2. 5 pg/mL) and hydroxychloroquine
group (hydroxychloroquine 50 mmol/L). The cell proliferation after different concentrations of usnic acid
treatment was detected by MTT,the HMGBI1 and RAGE protein expression in cells of each group was detec-
ted by Western blot,and the expression levels of HMGB1, VEGF,IL.-6 and 1L.-18 were detected by ELISA. Re-
sults Compared with the blank control group,the proportions of cellular apoptosis in the usnic acid high,
middle and low doses groups and hydroxychloroquine group were increased (P <C0. 05) ;the expression levels
of HMGBI1 and RAGE protein in the usnic acid high, middle and low doses groups and hydroxychloroquine
group were significantly decreased (P <C0. 05),the expression levels of HMGB1, VEGF,IL-6 and 1L.-13 were
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decreased (P <C0.05) ;compared with the hydroxychloroquine group,the cellular apoptosis proportions of the

usnic acid high, middle and low doses groups were decreased (P<C0. 05) ,the HMGBI1 protein expression level

in the usnic acid low dose group was significantly increased (P <C005),the RAGE protein expression level in

the the usnic acid middle amd low doses groups was significantly increased (P <C0. 05). Conclusion Usnic acid

alleviates the inflammatory reaction of synoviocytes possibly by regulating HMGB1/RAGE inflammatory

pathway and VEGF,IL-6 and IL.-1B3 inflammatory factors expression levels.

[Key words ]

vanced glycation end products

K XIE = F5 R (rheumatoid arthritis, RA) J& DA Xt
FRME R DM 22 T 1B R O B KRR B A &
G E PRGN L 18 M T R A8 R B AR LR AIE L PR B R B
20 18 Y BG 2R L B R IR IR 0 1 T A
AEL SO O M E IR, BER R, S i
K% #H A Bl Chigh mobility group box-1 protein,
HMGBD 5 RA %55 B 5 7™ 0 % B AR G 78 38403
BCRIEN O T HMGBI Bl AL 4 21, JF 3 it
5 i 10088 B Ak 2% 77 ) 3 {K (the receptor of advanced
glycation end products, RAGE) 2% &, #4115 # [ F-«B
(nuclear factor-«B, NF-«xB) 4 JF i 1 , i #F 2 Fh (1 40
e/ % (interleukin, IL) | {98 SR8 A - (tumor necro-
sis factor, TNF)-a, Ifil & N K 4= £ A F (vascular en-
dothelial growth factor, VEGF) % A4 i, fff RA Y %t
4 0 FE 4 OE B LT VEGF 24 3F 6 40 1M 45 48 K i
BN T R A T RA BT REIRS . Rk
B4t RA & A8 KR IR 7 90 0% L I\ O 10 22 1A A J&
DAL FE AR A RS, B K TE AN S A K AR
WOMURZ A A TS, W25 Bk P AT
ORI BRI 25 2 ), ) va KU R L BR AT . B
PRI SEAE S L A8 85 R 5 A 0 48 L L 40 ol 48 A Bl
Y5 P SR S A Y. R R B S
LEIRFRWT, WY B R AR 05 M ] HMGB1,RAGE & 113%&
BT RA B 40 RN . AS BF 58 L 58 4 3 1R
Xt RA B AT 43 B 41 B (rheumatoid arthritis fibro-
blast-like synoviocytes, RAFLS) i) HMGB1/RAGE
JUE M B% K VEGFE 1L-6 ,1L-18 2 ik B9 5% i, if — 2
BT HIARYT RA W1E AL .

1 #R5FE
1.1 ##
1.1.1 RAFLS

T AL 2 U8 T 5 N Hp s 25 R 2R 58 I B B
BRMT R BEEIAITI RA B, T AR 3R B I 4
21, T MR 2 ZUbR A X SRR 0 TR A O e
e HZE B A4 e (AT LS . PY2019019) . #IR 18 W7 75
B 2010 A 3 [ R 2% 23 1R Bt XU o 156 B 43 2
FRAfES) BRI A IR R At R 2, 3 A4S A
E NG RN RITEZT
1.1.2 ZE&EHH AR

MAER (AL R ERHA R A 4l >98% .
1U0130), 7 & M (dt 50 R R £ B8 R 2w,

rheumatoid arthritis; usnic acid; high mobility group box-1 protein; the receptor of ad-

1H0720) . DMEM (& 3 3% i 2% A= i B £ 45 BR 2> A
PM150210) , ifi 2F IfiL¥& (I MM AR B 38 £ D B8 e i A
MR ], FSP500) , Trypsin- EDTA G I 3% 358 4= fin B
Fe A BR2N 7], PB180225) , DY H & 20 — i ([ 24 4 A1k
SFIRFN A PR A7) L.80125336) , MTT ([ BIOFROXX
28], 3580MG250) , RIPA 24 i ik ( 1 28 = KA W 4%
ARA MR T L, P0013B) \BCA & 19k B 5 ik & ( k-
38 KA AR A R 7. P0010) . R B i ([ 25 4
A1k 2z A BRA F] L 71008060
1.1.3 SBHME

RS 2% (35 [E Thermo Fisher 23 7, 4641100N) ,
BiEFRAY (3£ B Molecular Devices 2\ 7l ,Flexstation® 3), H.
PRSI TEB (LR ELRR&A R A,
DHG 9203A) , 7K - B 3Kk AL (b 50 3 28 7 L 9k % 4%
FIRATLIY300) AN AL (IE 3 B B AR Jr Bk %
FHAHRAFLIY02S) 4 B TF Ll 5% 45 Rl 224X
AR FL752),CO, HIEE F2HM (H A Sanyo 24
Al ,MCO-15AC) , ¥ TAE & (I3 M 4R A &2 8 258 R 3
ARABERAF.SW-CJ-1FD) .,
1.2 7%
1.2.1 #@mpsEihb% e

FEANAY S W AL 41, PBS B vk 5 Wk I B AR
K/NZ) 1 mm® (4 B2 2 e, 5 TG B 35 5 o
AR B OB TR R SR A P R AR
REH 3~5 B 3 AR K% BR 0% 40 M 47 [ 7
BB R BRI T . F 5 IR IR S (B, 2 K
FE R AT IR 85
1.2.2 MTT # 0l &m fe3g 755 0L

s 3 A8 5% B RAFLS, L 5 X 10° A~/9L#E A
96 FLAR . [FIAF % 2s AL, & TER S A P 3R 24 h,
BB RV R T 10 % BTN FE A5 M ERMIAE . 40 B LA 0,
1.2.5.,10,50,100,250,500,1 000 pg/mL ¥ FE iy #3
BRI AT AR B TR R SRR R SR R A
MTT,450 nm A0 E & LW EELA (50 o
1.2.3 #h¥med Ao

15 10 % F2 7 FL 4% Ath PRRIKS it ) 4 50 mmol/L
WA VE AR, BT —20 CAEAE. R4E MTT
S50 T 1026 F2 P9 AT b R ORIRG ¥ A7 5 IC A 50
pg/ml A B R % A7 W, 753 I BE AL 10.2. 5 pg/
mL, BT —20 CHEAF. KM R 6 4l .25 O IR A
R AR L) 38 5300 % R4 OB 40 LT + 10 %0 58 TR 22 £



FTHREF 20245 10 A% 53 5% 194

IR RRE ) A B R ) (P R 50 pg/mL) (AR
B (B R 10 pg/mL) HS # BRI ) 4t 41
(FABTR 2.5 pg/mL) AR A M 2H GRS 50 mmol/L).,
1.2.4 AKX RAER R KL

U 3 AR XHE0 RAFLS, L 2X10° 4~ /FL#E A 6
FLAR B 45 21 B T R R SR A T T I 24 h. BUOR I E A
Peta,, I FH U 2 A SRS 0 45 2 240 e R T
1.2.5 Western blot ## HMGB1.RAGE & & %1k

FEHRBC K 3SR T 75 em® 55 370+ 8
7% 24 h, DL PBS W 24u i, 9F 23 B A 25 41 55 5% 5L
FFPHERF 1 d I EN I -2 A7 . bs
i F] PBS ol 40 M I hn A EDTA B i 3 4k . 28 1k 7
fRJ5 BEAT AN M 3 M 0T OB BT, —20 CIRAE. HE
W BE I 2 - B S B AR LR RS 20 £ (PBS 19 pL, 8K
JEIMAKES: 1 o), FR¥ BSA 5 e & HE AT 7 B, il Bl
HEHEWE N 1.0.8,0.6,0.4.0. 2 mg/mL fRifEEH .
T 96 FLAR I A 6] ¥ B A A o R 1 B 2 T R Y
EERES BN 20 pl, BB FR M AE 5 AL, 541
3AFEATHL bR S B HRE 2 A ATAL O A
PBS). ¥ BCAKF &+ AWM BIWLL 50+ 1 Ay
BRA G A 200 pL T 96 FLAR N, #EOEHEE 15 min
ﬁﬁﬁ@@1ﬁ‘ﬁ(ﬁ 562 nm ﬂ&”ﬂ%%j“ﬁfﬁ[&am]aﬁﬁ%ﬁ
A FLBE S 0 B R BE L F Yk s IS L H K R RN B
R BRI IEAT o 1SS R VKRR o E VKR L DA
120 'V HL YK 2R B 35 15 7R R IS ER 0 2% . B IR AT
TR T i D A% F 2 R PR R L AR MR DR AR
B B’ W B & M B (polyvinylidene fluoride,
PVDE) JE4R. £F e 3, (1 @ MR RO 4f /5 18 . B
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P, —PUiEa ., PERE, —huAb 3, Bk IR, &5 W
SR,
1.2. 6
Fik

KA ELISA ##l HMGB1, VEGF, 1L-6, IL-1p
FEIR BT U (R 45 AL A0 A T 3 VRIS A R TR T R
30 min fi# U, MR PR ELISA 3570 & 8 Ui B 45 00 4734,
A INZEW 50 pl, FHEEFRALCAE 450 nm A4S 4%
LI EELA (50, 1o
1.3 %itzam

KM SPSS22. 0 A AT G122 40 M. 1= TR
Phats R, ZHMLE KA One-Way ANOVA,
P4 bR ¢ K258, DA P<<0.05 WERA ST
2 % ES
2.1 FRRREANY BT J 3 78 09 3% 0R

0.1,2.5.,10,50,100,250,500,1 000 pg/mL #
BT Ak B2 M S A HE B R 43 R 100, 00 %6 ,96. 46 %6
83. 19%. 75. 00% . 71. 44%. 51. 16%. 42. 68%.
21.16%.18. 86 % , ¥ B4l M 34 5 R AE 7000 2247
BRI 4 (50 pwg/mlL) ., BB AT I A R 4 ) R
FA SR AR 4 (10,2, 5 pg/mL)
2.2 BumipATHRL

5528 P B LR, A B T vy L rh IR L R R
AVE AN T B i, Z R A S FE (P <
0.05), 5HEEMEL AL, M B AR = 28 240 e
Tk /b, 22 5 it 2= 3 (P <<0. 05), WL 1,
1,

ELISA # @ HMGBI. VEGF, 1L-6, IL-13

106 Tube2:P1 10¢= Tube5:P1 106+ Tube17:P1
Ja1-uL (0. 00%) Q1-UR (0. 66%) 3 Q1-UL (0. 00%) Q1-UR (0. 93%) 3 Q1-UL(0. 11%) Q1-UR 9. 52%)
10° 10°4 10°
T 104 T 1o T 1044
o 3 o E o 3
10°4 10%3 10°3
102 1 01-LL Q1-LR (2. 01%) 10 1 _ Q1-LR(4.36%) 3 4 : Q1-LR (18. 36%)
L L] S L) B S LA R R R L T T T T T T T T T T T LB B L L B R LR A LLL B R R L
102 108 10 108 106 102 10¢ 10° 108 10? 108 10 10° 106
A FITC-A B FITC-A c FITC-A
106 Tubel4:P1 106 Tubel1:P1 106 Tube8:P1
301-UL (0. 22%) Q1-UR(11. 94%) Ja1-UL (0. 06%) Q1-UR (2. 24%) j01-uL (0. 26%) Q1-UR (16. 07%),
10° 10° 10°]
T 104 T1ord T 10t
a 3 a 3 o
10°4 10°4 10°3
- Tot-LL (74, " 01-LR(13.63%) o it (8428 Q1-LR(13. 42%) 107‘ Q1-LR(17. 39%)
LB AL B S N R L AL B N R AL B R R L L LLL] B R L B R R L L B LR R L T L L) e S R LA B R S R R LL)
102 108 10 10° 10¢ 102 103 10* 10° 100 10? 10 10° 10¢
FITC-A E FITC-A F FITC-A

A28 X B2 5 B 700 B 5 C o b B R g S0 A 25 Do A W R vh Al i 4 B AR IR AR S 2 F R S 4
B 1 FHERXNARITE LR
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F1 MEBRNARBATHRE(x+s, %)
41531 n 24 Jifo 98 T LA
75 N R 3 2.0240.07
0 X AR 2 3 4.3440.25
T 3 18.30+0. 84°
A 5 % e 71 ik 2 3 16. 73+2. 49°
A B R v ) k4 3 14,6742, 25"
A B R A ) e 4L 3 13.11+1. 11"

" P<C0.05, 525 IR IR A" P<<0. 05, SR M 4 L%,

2.3 &A@t HMGB1.RAGE & @ %k b4z

523 (IR IR LA P B R o L b R R AL R
41 HMGBI1.RAGE # [R5 W B B K. 22 5 A 481t
R L (P<C0.05) 5 5 F2 G 21 LA A0 3 R IR 1t 4
HMGB1 2 [ 3Rk B 8 7t/ (P <<0. 05) . A 3 iR v AIK
A2 RAGE 8 3R B B IR (P<<0. 05, L& 2,
M2,

FTREF 20245510 A% 53 6% 194

xr2 LHEMA HMGBI . RAGE EA R IX
b8 (x5 ,mg/mL)

4151 n HMGB1 RAGE

25 % IR 3 1.13+0. 21 0.80+0.10

I B2 3 1.1240. 22 0.800. 10

PR A M 3 0.65+0.05" 0.39+0. 08"
A E5 R e 7 o A 3 0. 7420, 04" 0. 4720, 03"
T 8 R ) A 3 0.7940.57" 0.5340.06"™
i 5 TR A7) & 40 3 1.0240.18" 0.67+0.01"

“ P <0. 05, 575 (X RRAL A P <0, 05, SR A AL H AL

2.4 & HMGB1, VEGF, IL-6, IL-18 % i&
18-

5523 O BRA PR, A BT L P KGR B RN R
S 2 HMGB1,VEGF  IL-6 . IL-1B ik %14 7/ [a] f
FEREAR, Z R A gt %8 X (P<C0.05), L% 3,

x3 £ HMM HMGB1 . VEGF 1L-6 1L-13 &k b % (= £ 5,pg/mL)

B n HMGB1 VEGF 1L-6 IL-18

25 X IR 41 6 1.998.914100. 11 277.83412. 75 610.00428. 16 60.706. 17
VX IR 6 2 000.554193. 09 266.52+24. 68 609.33+45.72 59.55+4.09
FA N 6 1061.114143. 40 146. 754+16. 33" 401. 66453, 78" 31.6244. 20"
iy 8 v ) 6 1139.97+176.09° 154. 61+18. 20" 452.66+71. 60" 29.95+2, 96"
TS5 R v ) a2 Al 6 1250, 624158, 45° 166.39+17. 08" 433.33453.67° 37.5943. 83"
A B RG] 2 4 6 1690, 36199, 13° 213.81+18. 75" 512.00+£52.51° 47.57+2. 75

*:P<C0.05, 5% AX AL b #K .

HMGB1

RAGE

B -actin

125 AR IR ;2 0 AU IRZE 3 3 FR UM A 5 4 - P B TR IR ) 2 205 5
FABE TR P At 2 5 6 A0 B TR v R 4
2 ZHEFEQHITE

30" it

RA S — B B B S e P50 5 | B2 1Y OG5 1 18
SAEFNE IR L ST B A HE R 2 A AT i A
JIE 4 B (fibroblast-like synoviocyte, FLS)', 1F 4R
BN FLS A 75 W& 1 WL 8 97 70 3| i 1k
S, X RA B FLS V5N A B 2 IO 50 Y
FILAA Y 75 A7 25 B ARAE 5 DL T A2 B TL-1,1L-6 , TNF-a,
VEGF % R i B 7, HoJ& 5 20061 R AE A IR 1Y
HE

HMGBI A g — il 52 2 1) e 1 5808 1, L4514
AR ST . T Abox . Bbox, Ctail 3 /4~45 #3841 1%, v
Bbox HA {24 fE ", 40 4h ) HMGBL v] L5 %
Tl 5 i PR I8 B AE [] 48 A S 45 AR 2 48 E Y 11
B . 53— L RA B WA 2 HMGBI Af
X Z K RAGE. toll ¥ 3 {& (toll like receptor, TLR)
S F IR BT BRI S HMGBL A & &% 5%
RAEFHN L WA LA B Y B BRE L RA PR
HEJE OG5 IR by 38 A, i HMGBI A 148
BrE b kA EEAER, RA B FLS
18 VEGF NF-«B 4%, & 5 5 4 4 19 3 5 72 i
HMGB1-Jig Z ## (lipopoly saccharides, LPS) & & ¥ i@
it p38 22 4 % & H M (p38 mitogen-activated
protein kinase,p38 MAPK) & NF-«B 4 iE i % [ 17
TLR4 Hl RAGE K3k, TR VEGE K A il
N B2 40 e (human microvascular endothelial cell,
HMVEC) 18 il , S0 5 58 4E 1, SBOCBIR

RAGE Oy I U5 32 44 . [ if 2 S e Bk 1 2
— BAZEMERT, AT LS HMGBL 4585
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& 55 /R L IF 5 & 40 4 0 )R . HMGB1
J& RAGE Witk 2z — .5 RAGE H & B & IR M1,
HMGBI1 5 RAGE %54 Wi NF-«B 48 4 i % , B i
1L-6 1L-1B8 45 40 A 7 S804 E e B L A itk 4 B
ek . HMGBI/RAGE & E 8 # 5 RA & i A 5
PR RE R BN MU B 9 HMGBL /E F F 26 i
i % T ) RAGE . -t o R 40 i 1) 2 2845 R E A 56
T RS A LR AR A SN

VEGF 1 {2 #f 14 P i A K E . A2k
VEGF ZjiE— 34 & 6 F B, i Hf VEGF-A HH
ELAT e A1 E I/ PN B A G B I A A T 1 )
RE AT 32 B 60, 6 MUK 90 | ke i a5 4 20 e
AT FE BL T L VEGE 923kl W B 7wt BFoe
RILRA B F MW VEGF KB BT 5. 528K
1% K F (rheumatoid factor, RF) & IFE #H ¢, JF H 0] L)
S B RA 90565 76 s EEY . HMGBL i it 5 TLR.
RAGE #4546 . 0% M OG5 5 0 4%, 5 7 VEGF Bk,
R P F2 240 R %) 3% A LRI R & A, AT S 30 RA
o5 FHE I A A BRI R 56 g

1L-6 Jfy L 109 4 RE 2 B B A5 & 40, 24 HMGBL 5
IL-1B % /MAS LPS 45 G R IR EW. B
TLR2.TLRA 254G , {2 3 4 AF 4H A i) B 1 M T1-6 19
Gy, WEIE KB RA BE I AT I W R 1L-6 /K- B
TG LAY S 1T EL FLS BEAE L X RA
oA B S, T1L-6 B AR oF 1 5 20 AR o0 W0 L T 42 )
% M B (matrix metalloproteinase, MMP) , & B & &
MR FEF FLS S 4 i 8 9 VEGF, 4
AIIKEE

TL-10 /2 5 20 RAE ¥, fF RA B35 1Y I35 &
SETTH R Y TR I R K E Y TL-1Y . T HMGBI
A 40 A% N 5 78 AILAA 32 31 0 U5 M 5P TR T R RE
i QO R RV B S N7 9 AR O R e TR N1
AR HMGBI o] 9% B 2= 4 i oh . 5 1L-18 55 4%
iE KT8 I [ 9 A T8 I8 SR I PN B 400 L % PR A
F W 20 i B e HMGBIL A2 48 TL-18 43 Wb, i 28 AE S i
15 DAHEHRE-220 R b T 40 i A ) HMGBL J& — Fh it
Bt Rt F . 5 RA 55 H B S m & YA 6 .

ARG KB AN R A LN VEGE 11-6 ,11.-18
Fik, L& HMGB1 \RAGE ZE [ 435, U6 A & g n]
figim 1 % HMGB1/RAGE R AE #% & VEGF, 1L-
6 IL-1B 4 AE P 73R 3k , Yol 20 T M5 400 i 174 4% JE SR, 31X
SRS AT B B S 4 R — 5. NF-«B 24
I — &R 51 R AE P 3R 35 /9 OC 8 0 = X, M
HMGB1/RAGE %li /) ¥ 1% G896 {2 #F NF-«B 19 7% 1k,
B2k 0 0 95 6 B0 T RN T B B8 R Al 52
NF-«B & 4iE il f% 19 2 4> 2 9%, 4 HMGBL 5
RAGE 9 5 8h 8l A by & RAE L i — A G 8
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RAGE 23k 1) B AR AT B A2 b 2 2 38 1o 400 7] O 5 S 7
P B8R AR A T S B 3R A AT U AR
JEZ BRI B Y 055, R AR 5 1L-6, IL-18 Ml
VEGF 235 815 5 25 AH 5 1 4 AE 38 [ , 31X hy #1835 R 7E
PA 2 9 R TS TEAE L B4 TR . VEGF
YE S —Fh B2 i A A K B, A HMGBL/RAGE
S I B AR U R G B  FE RAE R BE N VEGE &
ASCARE 8 L5 T B+ 38 25 e £ 4 4000 A0 6 T L AR
H A58 C 248 O B AL &R X HMGBI1/RAGE &
i 30 5% B AH 56 A& E PR 52 i £ 41k 7 ) 2P R 4l  (H IR
JE AL B2l PR B FH 75 3 AT 5 A Ok 36 Sy R G AR A
W%

2% 3k
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