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Bt CIA K HMGB1. [ 11 Beclinl
B &Pk 115 )

HEaL Lg% MK FE2h R ERT R E?
(MM PEHRFE ZWGREFRE, TN XM 550002,
2HMPEHKRFEE WEERRKE LA, ST ST 550001)
WE.BH Rt Fest £ £(CIA) X R HMGB1, A% % @ Beclinl A XWETF#%w0, Fix ¥ 72 R XKML R 6 41,5
12 AP At IR AR AT R [RPERT R T BAK. P e A, SRR I AR SLA AR, CIA K RAER =gt
MRS, AL R G AAK(2 mg/kg) . P (6 mg/kg). & (54 mg/kg) F BLLGGAN T BRI AT 24 4 T TG 77, b st BB AL 20 T R A5
(36 mg/kg), = G *F B BAEA s BBLA T 5757 5 ml ZMGARHER A RKAERSH 1 R, E454528d, RARHEF 2h )6, RE
ALK R 3RS M IRAZ 2 B4 S ATV IR 28 it 8 °4 , R R ELISA #® HMGB1, TNF—a IL—1 INF—y #4 2 7% K
BT PCR WB #%& 8§ HMGB1 Beclinl B2 PI3K & & £k oL, R AL 2 F HMGB1, TNF—a IL—1 INF—y
SEHTE OB, FHRAL T HMGB1 B2 PI3K A K-F & TE OB Beclinl BO XX FRTE OB, ZF7H
it F &L (P<0.05); MY BT, SH FHL MM BA HMGB1, TNF—a IL—1 INF—y, Bcl—2 PI3K 7K P& T A4 2 18 20 |
Beclinl @& X 35 TR BAE £ FH %3 E L (P<0.05); B P & H 4474 HMGB1.Bcl—-2.PI3K & & #7%
Beclinl #92R 5 Fabkxt AL ILER |, £ F R4 5 & L (P>0.05), &it AT BRAERIEE CIA K A X TPk B, Bk % HMGB1
TNF—a. IL—1.INF—y # &, #7# HMGB1.Bcl—2.PI3K & & #) & A ATt Beclinl &k EA 338 2m0 @ v R Y BB R 2 R R,
KHER E KR XY X ;HMGB1; A% G Beclinl; KR T ;M F B
PE S5 %S R539.22 MHRFRIRAD . A DOI:10.3969/].issn.1006—1959.2023.16.014
XEHE :1006—1959(2023)16—0078—06
Effects of Ursolic Acid on HMGB1, Autophagy Protein Beclinl and Inflammatory Factors in CIA Rats
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(1.The Second Clinical Medical College of Guizhou University of Traditional Chinese Medicine,Guiyang 550002,Guizhou,China;
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Abstract: Objective To explore the effect of ursolic acid on HMGBI1, autophagy protein Beclinl and inflammatory factors in CIA rats Methods A total
of 72 rats were randomly divided into 6 groups, with 12 rats in each group: blank control group, model control group, positive control group, low dose
grou, middle dose group and high dose group. CIA rats were induced by type I collagen emulsion in each group, except the blank control group. After
the establishment of the model, the rats in the low (2 mg/kg), middle (6 mg/kg) and high (54 mg/kg) dose groups were treated with ursolic acid, the positive
control group was given hydroxychloroquine (36 mg/kg), and the blank group and model group were given 5 ml distilled water. All rats were given the
drug once a day for 28 days. Two hours after the last intragastric administration, the specimens were extracted, and the joint index score, swelling degree
and autophagy were observed under transmission electron microscope. The serum concentrations of HMGB1, TNF—a, IL-1 and INF—y were detected by
ELISA, and the protein expressions of HMGB1, Beclinl, Bel-2 and PI3K were detected by PCR and WB.Results The levels of serum HMGB1, TNF-q,
IL-1 and INF~vy in the model control group were higher than those in the blank control group, the levels of HMGB1, Bel-2 and PI3 K protein in synovial
tissue were higher than those in the blank control group, and the expression of Beclinl protein was lower than that in the blank control group, the
difference was statistically significant (P<0.05). The levels of HMGB1, TNF-a, IL-1, INF—y, Bcl-2 and PI3K in the middle and high dose groups of
usnic acid and the positive control group were lower than those in the model control group, and the expression of Beclinl protein was higher than that in
the model control group, the differences were statistically significant (P<0.05). There was no significant difference in the effect of inhibiting the
expression of HMGB1, Bel-2, PI3 K and activating Beclinl between the middle, high dose groups of usnic acid and the positive control group (P>0.05).
Conclusion Ursolic acid can reduce the degree of joint swelling in CIA rats, decrease the concentration of serum HMGB1, TNF-q, IL-1 and INF- v,

inhibit the expression of HMGB1, Bcl-2 and PI3K protein, increase the expression of Beclinl, enhance autophagy and reduce synovial inflammation.

Key words: Rheumatoid arthritis; HMGB1;Autophagy protein Beclinl;Inflammatory factor;Ursolic acid
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I M 265 % (theumatoid arthritis, RA ) & —
i L A B AR PR DT R b 18 H &
GREPER , LR R A BERRK ST, LU
BB AR TR A 1 A O R R B RBER
FHE . BIFSE A BN, 4000 FH WETE RA B &R P B &
FLVEF  HMGB1 2 5 220 40 A [ W ol 1y S (), i ok
JH1T WS 1 Beclinl 45 [ 3R 1K DA T 52 1A 52 5 4
J& A DR SAE R T A6 L A5, N i RE RS, I
1EAE S HF kB(nuclear factor kappa B, NF-kB)

F5 ., BOE F U R %R F HMGB1 TNF - IL-1,
INF—y B)ZR3E , ORG32 NE 15 R O 90E o AL,
I R AR DG F WA 1 B RAYER T, nTRE R IRYT
RA MV FERL S . H T, RIBEZATEIRYTY RA A —
TE ML A B 2 h 88, L T2 BETE MR A b 8
MR, ELAT A AR R4 LRI I DAk AR SRIE
SEL AN B A YU DU PR RS — RN
W, SHAYT RA S RIEMBR A RAFI697
RO, ARG SORE , JREEAE B I AR o AR TR
R FT DA ST ESEAS BRI RA I3RS B AT
JPR (H A B R & 5 2 5% W HMGBL | A Mg R
F1 Beclinl S AH I MR T 1) 6315 0 1 A 15 3] 56
W PG, ASHF 78 it WA B g X CTA KR
HMGBI . F W35 14 Beclinl K J8VED T B9340 , 353
ABRRXTIAYT RA BYVEFRIALHEL
1 #R 5 A%

1.1 523 SPF 2% 5 JE# Wistar HitE KL 72 H
(b4 SC 36 Sh ik o8 o $ 438 ) AR BT it 160~
180 g, M A48 . AHEIUES : SCXK(%55)2022-0018 ;
SRR R EIRE L IR 1 AR R
T
1.2 FZ25 5 S8 PR (Solarbio, IU0130) &
FA M (Solarbio, THO720) . AZJEHE A (WHIEY),
$24940) . #f [ A% 7] (SIGMA , F5881-6X) . 4> [ 5 ity
A ( Thermo scientific, Multiskan MK3) . PCR 1% ( %<
HE BT A= MR A FRA 7, EDC-810) . SERF 26 E
H PCR X (ABI, QuantStudio 6), Z&)¢E & PCR 4
(EXTRAGENE/illumina ) . BCA £ A #¢ B 21857 &
(¥ K,P0010) \RIPA Z4#W (32K ,P0013B) .,
TR 6] (2 K, S1873) %

1.3 ik
1.3.1 s S5 o 72 LR RS G REAL A2
FUXF BRZ] BRI XS B ZH | FHAPE X B2 A B RRAIC

r AL 6 41, H4 12 H RIS SOk e S AR A
W I8 SRR A T 0.1 MR PKEERR , B 1 mg/ml
FIVAW, T 4 CORFI N B , A SEAR TR 58 4
3R [IRAEFI(CFA) , & T g, T ok B 2 #Ehr
FE4IRAT, HEE 0.5 me/ml ATR SRR, Y4003 L)
TlEG, 4 CUKFATRAE , IUTERRC . B R BUE T IR
PURRIE G , TR BB AR SR, 1550 M R 2 S L T iE
SR C ) G P R R 1S R, R 0.3 ml/ 100 g F)
URGPE 18 S REAHTR] 590 1 PSR G 1 9K, T

FEOE ) CIA K EURALR 25 ([ B4R B T ST
HERRER K,

1.32 442 @R 3 KIFIRE 20, 25 AN R4 B
RIS RRLH 25 T 2508K 5 ml/ JE B IS RRAL 5
FIEL 53 9T 2.6.54 mg/(kg-d)UEE , FHEXT BE 4
36 mg/(kg-d),iELE 4 [,

L33 WARE RKk&GZ5)E, UL 0.4 ml/100 g 19
P H SR AT MG s R, RIS T RS kRt 4~
6 ml, EAFHE 30 min J5,3000 r/min &> 15 min,
il 28 1037 o AR FER BRI , A R BB DG 1y 20 2100 B
LY, 2350 TF 2.5%)% BV W 8 2 . —80 CIRTF
DL 4% 2 HRERE E , T Je S 3] 7oAl

1.4 WEHEHR

141 BRI PPy RS MR oG TT L0
B X HUR RO AT SRR VP4, D1 RAGEE
B TCEL R 0 435 /NBE AT SR BELT IR 1 43571
BI5GB KA 2 43 BROCTT AR H MK A
353 AR KA 4 4y DURESCTT A4
AU Z KRBTy, KT 4 0 MisEti ), meh
16 5}[410

1.4.2 1fiL% HMGBI . TNF-a IL—1  INF—vy 7K 346 1]
FH ELISA 346, 4 18 ELISA 3857 & i B vE 47 #
FE KR S AR I RE i, 3 B XT BR, 37
JRE 30 min JE MR S W, INAEEFRIRF, 37 C
RN, FUEAR 5 W, LA ] AR AR N
BINEE 36 CHOEIFE 15 mino JE AL LW, 7 B
it B A 25 FL IR DG B2 (OD ) , #4715, P
BIfA.

1.4.3 £V R4 21 HMGBI1 .Bel-2 ,PI3K \Beclinl
EHREER R Western Blotting BRG], K2
SUIRIR AT G N2 W, 246# 30 min,4 CF
12000 rpm AYZ5F R ES L 10 min, BB . K EE
FES DL BSA bR s b T # B, BEALANA 20 pg
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EHFE N, SDS-PAGE HLVk 43 & 1.5 h J& , JF iR
B JIEL, FH B PR R I 1 — BT, DRI S — e
(1:50 000), JZ I 5 G, A B 5 8
W E R, F Western blotting EN3E 5%, FH K15 43
BTN 2515 G B (A (B VB2 B2 AT o

1.4.4 X5 W E4H 24 HMGB1 . Bel-2 . PI3K . Beclinl
mRNA FIEKM R H RT-PCR ¥4I, 2 HUE
RNA, 24 B0, 100 % 5 G B cDNA |, B 5% 4
50 °C 2 min,95 €10 min, 95 °C 30 s,60 °C 30 s,
40 MEH . BIYBITFILER 1.

®1 51kt

mRNA J71]) gl
HMGBI Forward 5"~ ATATGGACTGCTCAGGAAAC-3"
Reverse 5-GGCAAACCGTAATATAGGAA-3
Bel-2 Forward 5-GGTGCCACCTGTGGTCCACCTG-3
Reverse 5-CTTCACTTGTGGCCCAGATAGG-3
PI3K Forward 5-GCAACAAGTCCTCTGCCAAA-3
Reverse 5~ ACGTAATAGAGGAGCTGGGC-3
Beclinl Forward 5-GGTGTCTCTCGCAGATTCATC-3"
Reverse 5"-TCAGCTTCGGCTGAGGTTCA-3
B-actin Forward 5"~ CACGATGGAGGGGCCGGACTCATC -3°
Reverse 5~ TAAAGACCTCTATGCCAACACAGT -3°

1.4.5 i ST A e WA AN M 3 W R 17 UL SR 40 i 42
O RV R A R AR B K iR
WA B e PR s AEE ST AR U
SN W/ MASFD H W T

1.5 Gt 5 KA SPSS 26.0 Ge itk 23 8
i, A B St AT IE ARG, 45 & IE S A6 13T
ORI (xes) FR , Z2H 0] HLBER FH BN 2 2247
Br, P<0.05 h 2R HA G R L.

2#ER

2.1 A B TR R BROCT IR A s ) 28 Pk R4 Y
KIRTCKATLLIT ARTE 16 ol s Jal A S bR, i A
KR BOCATL M AT G Sl it b, F
TR, PEAY M (4.38+0.74 )73 R ER NI . &
AR S R TR fE BRIk 415 2] 2%
fift o AN BRI 4 (A PF43 4 (3.00+0.75 ) 43, 3 B
il vh ) 4 I PE 43R (2.2520.88 ) 43, A 85 1% v )
A PE 5 A (1.75+0.71) 43, BHAEXT B8 40 (9 9 5 0
(1.6320.74) 4%

2.2 BH KM E HMGB1 \ TNF—a . IL-1 INF—y 7
wHE S AR EAM L, A& 4R R
HMGB1 . TNF-o . IL-1 . INF—y & & | FH(P<0.05), 12
TNTERGE R 5 ARG B2 AR EL, A R AR R A7)
T K BT BB ZH 1L 7 HMGB1 . TNF—o . IL-1 . INF-
v E P FRE(P<0.05) s FA B TR P L= R AL IR TT AR
S5 X R g, 22 R I L(P>0.05),
W32,

2.3 F£H KBTI 2 HMGB1 \Bel-2 PI3K .
Beclinl mRNA ik b 525 HAX A, v
PR AT F 20 PR S 2 v ) o A L B PR o HR 2 B e
KIXHREZH HMGB1 .Bel-2 \PI3K \Beclinl 434111, Be—
clinl NFF, 274 5122 5E L (P<0.05) ; SRS
SEZEAR b, AR e 35 2 A B X R 2 S4B
1% Beclinl, T~ HMGBI,Bcl-2 PI3K 8Kk, 22
SAGI2EE L (P0.05) ; S FHMEXT A H, A8
e ot S HACRAR Y, 2R T8 R X
(P>0.05), i3 3 Kl 1.

* 2 BAKXRIMF HMGB1, TNF-a,IL-1,INF-y &E L5 (xxs,ng/ml)

21 51 n HMGBI TNF-a INF—y IL-1
25 H XTI 9 588+62 301.95+49.20 80+6.06 25.70+3.74
Rt HE 21 9 2001193 1153.11+89.26 265+22.67% 74.30+7.24"
P BRI i 9 169019923 974.16+80.97"2% 210+14.75" 65.66+7.90"
P B TR R i 9 1251+158% 764.67+100.17" 165+16.08"2 55.08+5.70"
PN B e ) e A 9 1140+176% 724.83+77.51" 154216.20" 52.08+7.26"
FELE %o B 2H 9 1061+£143" 683.65+72.10" 145+14.33" 48.83+6.24"

1 528 X HRAAR L , "P<0.05 ; SRR BRZAR 1L ,» P<0.05 5 5 BHAEXS BREEAR L ,»P<0.05
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R 3 BHEARETBEALAS HUGB1,Bcl-2,PI3K, Beclinl mRNA Fi& LLE ( x+s,ng/ml)
215 n HMGBI Bel-2 PI3K Beclinl
75 JA XTI 9 0.73+0.52 1.14£0.15 0.42+0.02 0.99+0.13
FRU Yo HR 2 9 3.34+0.30" 3.74+0.40"% 0.7620.07"% 0.4320.05"%
WA B R R4 9 2.98+0.32" 3.23+0.33"% 0.62+0.05"% 0.51+0.06"?
WA s R 9 2.09+0.43"? 2.50+0.41"? 0.56+0.06"? 0.68+0.07"?
PN BT e 39 9 1.89+0.23"? 2.25+0.35"? 0.5120.03"? 0.70+0.08"?
BAA % B 2 9 1.88+0.37"? 2.16+0.26"? 0.51+0.02"% 0.73+0.05"?
T 5as X IR L, "P<0.05 5 SHRINHIBRZAAR L ,2 P<0.05 5 5 R BRZAAR FE , 2 P<0.05
— S “T - “'EO'"'M_ Melt Curve Plot
20 o 13 ?
& i‘ 25
% ¢ E 08| ';; 20
E 0 E 07 d 15
?, % 05 ‘5 10
j 05 § 0% g 5
o1 -
B5 T 75 BD 85 _-;5 . fiﬁ- ) m N 75 . &C . -ar, an a5 i) L) (5] 80 a5
Temperature (C} Temperature (°C) Temperature (C)
B -action HMGEBE1 PI3K
Malt Curva Plot Mek Curve Plot
§ p
s I )
2 09 §
S m: v
; 05 "g
a 03 g
018 EEEE|

Temperature (C)
Beclinl

m B 80 8 ] %
Temperature [C)

BCL-2

1 ZHEEA mRNA KARH&E

2.4 F AR BT WAL 2% HMGB1 \Bel-2 \PI3K
Beclinl Fik b Has HXTRRZAH L, BRIXS B2 |
PR ARG . v v 791k 2 % o b o) R 2 i P 4 40

HMGB1 .Bel -2\ PI3K & [ AH XF & 1k 5 /K -3 &,
Beclinl AHXf TR, 2 F A G152 L (P<0.05); 5
SRS HR AR HE , 8 B R vh s 791 e 2 S FH M X R 2
HMGBI1 . Bel-2 . PI3K & FIAHXT 5 57 T [% , Beclinl
B, 22 538 it eE s L (P<0.05) s VB IR v | T 7
B ARE S HEEX R i, 2R SRR

X(P>0.05), W5& 4 Kl 2,

2.5 KT A SUh AR F R IR AR A L iR 5
FA G B2 Eb , AR RE 2 WA BRI 2 ) A
BOmREHN, A ARSI X B dERFIE H TR,
PABERR | R 2 K B X B2 1 DA B
I 5 SEAE SR PR a2, A I R T3 B R AL
BRSO A S e M B e, DOTITA B
PSR L A AR AE B AL, UL 3.

R4 BAARXTHBEALH HMGB1,Bcl-2,PI3K, Beclini ik bb % ( x£s, ng/ml)

2H 5 n HMGB1 Bel-2 PI3K Beclinl
25 I R 9 0.32+0.08 0.33+0.10 0.82+0.23 0.93+0.10
TR R 2 9 1.12+0.21" 0.79+0.04" 1.17+0.24" 0.430.04"
P B FRARGR H 2 9 1.010.17Y 0.71+0.06" 1.09+0.12" 0.57+0.03%
P B R R 2 9 0.800.05"? 0.57+0.06"? 1.03+0.14"2 0.64+0.06"?
iy B v 39 R 2 9 0.73+0.03"? 0.53+0.10"? 0.99+0.07"% 0.75£0.07"?
FHME X 2 9 0.65+0.04"? 0.51+0.08"? 0.99+0.15"% 0.77+0.07"?
T 528 AR BRALAT L, YP<0.05 5 SRR HRZLAFI L, P<0.05 5 5 FHIERT BRZLAA L , Y P<0.05
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AR R

PI3K

HMGE1

Bel-2

Beclin1

B-actin

o gl et

PR P R A

e R Hek 2

P R ) R

3 BRAXRXPBRARHAEMnBEMERETLE

3itie

RA BRI A E 2%, HIARALHITEZE M AT
HE I PRI R ST JAE LN S G B B, I TR 746
A R RICN AU RAYE . RA & AR, W41 2340
I PN ) 9 i PR P 23S R 5 DG B8, AR 7 g
BLHIAVE R T B8 a5 . IR &R 81,
TNF- IL-1 . INF—y 7E RA 53 I 75 2535 vh % o 1
1R KT I 2 A B VA — e R BE R s ), ] S s
P A A 5 3 R R S R AE B AH O 1 e B AR
TR BT TR AE SV RS, HMGB1 J&—Fh %8R
H, R E A IME R H T, RA SRt EP A
LHEEMEIER  HMGBI 7EW A4 Bl E
M3 FRAR K ER A 3 =™ [R] B, HMGB1 7
RA (13595 A rpORH R 1 G R VL . 9E LA K Wi
BAREE/EAY, HMGBI (i TN N, MAHL %
A JRE R, MR T IRBE L B e A i i fh 45
TEOLT , BN A HMGB1 W] B B = A i iz b, 5

82

TNF-a IL-1 INF—y 25 50 P T8 B E ) 28 M s 15t
W, NG PN R AN B BRI AT R
HMGBI, {2 1f TNF-a . IL-1 . INF—y 435, {ii 4 i ;2
REASLLEREO, Ak, 24 HMGB1 5 TL-1 A% /MAE

RN (LPS) 455 5 TR &, P 52 1k
ShG  EE A 20 R ) A B B TL-17 (1L-6 . 1L-23
SRS NF—B REEEIEIL, S TNF-a.
TL-1 ZEB0UR HFRE, N JORE ROVCRES , 3 RA
() AR 2 R, A AR 1 Beclinl FERLIARSAE N K
S AR R I LR Y, RS R BN B N HMGBI
MR B EES AT Beclinl 454, %
Beclinl I T-FHI A F Bel-2 th4rEs, @it gt
BECN1 A1 T 4 2 LB 3 38 i (Ptdlns3KC3, PI3K
Class I )/Vsp34 454, Wi H b 6 AT LA A4k
P B (ERK) , 3 — 0% P61 65 1
fitf (DAPK), fi2 i Beclinl B2 1L, 7% F Beclinl 5
Bel-2 4085, AT H WA KM, I, HMGB1
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T 5 Beclinl 454
ik,
AR EE 2 RA J& T RO ik , I
S LEATLAAR 2 A5 T AR BT 85, Y50 T A A2 B O 7y
ZAME . AN RA 5 S B9I69T LTS AR
POh T, K A, Bl TAMB S & N0 5
R BRHUAAR, 489580, S BN AR, SR
BTG IR OCTT (S RBE S KR ETuE (L
ARBER) AR AR THK BRI BE 24 8
PESRH SF-, A BRI 2% 5 AR 22, FTE KR
SR AT . WA B PO IR A 5T S s A B R
Yyar DLl CIA R B OG T 6 48 it b HMGBI
TNF-o INF—y IL-1 P FRILAKF, #E—2L 0L it
3 S B B 1 590 AT ARG CTA K BT TL-1 11—
1B TNF—ou B3 MA7K TS A 2080428 Tl D15 T B o
ARG AN, 25 IR IR R FROCTT o4 b AR
oGS . CIA KERIGEB NG, B EL Y
KATRA T W A SRR A, T R A2 S
T shiE P, RAEN T HMGB1  TNF-a INF—y . IL-1
M ZRIRAKE T o PR b v AR 2 R PR % R
HAR AT AT IEREREEE, R4 7 HMGBI .
TNF-a INF—y IL-1 FZRIEIK 985 T RAE RN,
VR SERE B I W2 DR | #8 B R B % S v X i
HE F W EA AHIE A VE R, DI ZEATLAAR P9 7= A= 9 i R
iE SRR . AR A IR KR, GRS CIA K
S I 2H 21 HMGB1 \Bel-2 . PI3K #EH#E ik FTF,
Beclinl T [#(P<0.05), [a] i3 i A B R F2 g 1
WRYT e AR 7 a2 S PR X B2 R e
Ji§E 2 21 rh HMGBI1 \Bel -2 \PI3K & [1 % 35 T [%,
Beclinl |- F+(P<0.05), B HAFA 25 2 7T A 2L AR CIA
K ERMUAR N G S 0E R 72838 , i — 25004 B i 3L
TR, T AE S v o XA HMGB1 \Beclinl J
HAFFIMLEHI AT BB RA 1k & R HA — 7 1A G
P IESCAN B R AT T I SSRETR bR , AESE RA [iEFE
ZE LTk, AN B R VT O JH 48 CIA KR
HMGB1. [ Beclinl 258 1 S 26 MR 1 32
ik P CIA KB AR e i
SEHk:
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