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MERINYMRBEFSEXTRAR HMGB1I-RAGE
BEREBEEXERMNZ

REHF 2 MOk R ML EREM LGB, TARARL.E OZE?
(1. FEMPEZH KRS, %M 550001;2. FMPEHKXFE _WEERRIELEZA, M 550001)

(FAE] BHH KT IRBRYTKARFFHEELT XLCIA KR GES FEEZ G BILHMGBD -8 4 48 &
W= R (RAGE) % B Arita X AR Hra, Fik &4 5 A# SPF & Wistar #H X R 54 R, #H R
e AHEGE FEBE FZIAE(HCQA, M FREMIK(2 mg/kg) . F (6 mg/kg) .3 (54 mg/keg) H 4,4
WIOR, HOHABAATARLEKER A AZARITHEHY TR, ELISA el hiF + IL-6 . HMGBL &
+F ,RT-PCR #: | Beclinl \B # & 4w f55-2 X B (Bel-2) . [l & 5% 82 DLEE 3 B (PI3K C3)mRNA % ik , Western
blot ## HMGBI1,RAGE .Beclinl .Bel-2 . PI3K C3 B& £k, R L5794 kK . NERRYE. . HHF
0 AR L HCQ 4 & 1L-6 . HMGB1 AT+ 5. /& Bt 2242 HMGB1.RAGE % & % i& #= Bcl-2,PI3K C3 mR-
NA A% & %k 7t % ,Beclinl mRNA A& & R A BAK, 2 F A% FEL(P<<0.05), HEM ALK, HCQA
oG R P & A F A F HMGBLIL-6 K -F 7t &, B EA LR HMGBL.RAGE & & & i #= Bcl-2,PI3K
C3 mRNA & % § & & %1%, Beclinl mRNA 2 & & R &X I &, 274 A %+ &N (P<<0.05), 5 HCQ Akt
B RERBEP . SGHNEALERIAFLAEETA(P>0.05), &it ST RBRY TiELAL G ERT, BAK
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Effects of usnea extract on HMGB1-RAGE pathway and autophagy

related gene in rat with collagen-induced arthritis”
ZHAO Qingqing' AN Yang™ ,ZHANG Jun®,XU Hui* ,LU Daomin® ,
CAO Yuepeng® s NING Qiaoyi® ZWANG Ying®
(1. Guizhou University of Traditional Chinese Medicine ,Guiyang ,Guizhou 550001 ,China ;
2. Department of Rheumatism and Immune ,Second Affiliated Hospital of Guizhou
University of Traditional Chinese Medicine ,Guiyang ,Guizhou 550001,China)

[ Abstract] Objective To explore the effects of usnea extract on high mobility group protein Bl
(HMGBI1) advanced stage glycosylation end-product receptor (RAGE) pathway and autophagy related genes
in collagen-induced arthritis (CIA) rats. Methods A total of 54 the grade SPE Wistar female rats of 5 weeks
old were selected. After successful modeling, the rats were divided into the blank group, model group,
hydroxycloroquine (HCQ) group, usnea extract low-dose group (2 mg/kg),medium dose group (6 mg/kg)
and high dose group (54 mg/kg),9 cases in each group. The blank group and model group were given the nor-
mal saline by gavage,and the other groups were given the corresponding drug interventions. The serum I11.-6
and HMGBI levels were detected by ELISA method,and the mRNA expressions of Beclinl,Bcl-2 and PI3K
C3 were detected by RT-PCR, and the protein expressions of HMGBI1, RAGE, Beclinl, Bel-2 and PI3SK C3
were detected by the Western blot method. Results Compared with the blank group,the serum HMGBI and

IL-6 levels in the usnea low-dose, medium-dose and high-dose groups,model group and HCQ group were inc-

x BEEUIB.ERAREIELSTH (81960909,82060909) ; 5t 4 BHEHRIT H (MBS T & AA[2020]2202 5) s 5t M A FHE T & T A BA
R H (BERETEAA[2018]5707) . 1EHBB N BT (1993 —), 7L+ BF 5% A4, 3 25\ 35 o 7 2 45 & KU H 93 952 05 97 A R 5%
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reased,the protein expressions of HBGB1 and RAGE and Bcl-2 and PI3K C3 mRNA and protein were in-
creased,the protein expression of Beclinl mRNA was decreased,and the differences were statistically signifi-
cant (P<C0.05). Compared with the model group.the HMGBI and I1.-6 levels in the HCQ group and the us-

nea extract medium-dose and high-dose groups were increased, the HMGRBI1, RAGE protein expression and

Bel-2 and PI3K C3 mRNA and protein expression were decreased, Beclinl mRNA and protein expressions

were increased,and the differences were statistically significant (P <C0. 05). Compared with the HCQ group,

the above indicators in the usnea extract medium-dose and high-dose groups had no significant change (P >

0. 05). Conclusion Usnea extract could reduce the inflammatory reaction by regulating the autophage level.
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KB &7 R (rheumatoid arthritis, RA) & —Ff
B G2 P 5 I o B P oI A O R A 2, DR
PR W SR P 0T R O R AE Bk R L W AN R
W25 T RA T I AAE 5 HUR , & % R R A
B1(high mobility group protein, HMGB1) J2& & % #Y
20 B 19 R YRR R T AR SR I SN R 5 e R R ) 32
A A, 558 2 M B I A 28 7 W) 57 A& (the receptor of ad-
vanced glycation endproducts, RAGE) %54, {& #F i
5% 18 £ 48 41 Jfd (synovialfibroblast, SF) iF 8% | 3 5 1 53
o 38 TS 06 4 B IR R T ik e T B g E 8K
HMGBI1-RAGE Al LA % 56 1741 5¢ 8 11 A (death-
associated protein kinase, DAPK) ¢ {# Beclinl 7 g
16,5 'F Beclinl 5 B kB 40 Mg JE-2 £ A (B-cell lym-
phoma-2., Bel-2) 4% B . I8 55 40 B (1wt 8 s 06

ld) 245 #0351 Ok H P A BRI 2% LT i
. AWFIEUESE , FA 35452 WA B 48 L SRR L 400 1) I A
AU E Y L AL AR B I PR E S R E S R
B Ty T R RA B 09 I PRAE RFRAE , R AR &
REAKE) L B S B 5 s o A 8 1 5 A DR A e
75 S5 L 95 R (collagen-induced arthritis, CIA) #5 %l
R RO v K o I AL 94 168 448 J 05 Ak A% % 5% TR F kB (nu-
clear factor kappa B, NF-«xB) ()8 (TG M, AHBF5E
PRV RS 3 $2 ) X HMGB1-RAGE 3 f# & [ A 3¢
2SN
1 MBEAE
1.1 ##

SPF 2% Wistar KRl 54 H, M. 5 A, k&
(1604 10) g. W4 A 116 4 52 56 3 9 F 5 L 17 HTHIE
5 SCXK(56)2020-0018 , 1 37 T 5t BH v & 27 e 52 5 5
Pt . FLBVIE R B 3R (ICV-450) 1l [ H A ASONE
A BLOHLCHI650) W 1 R A 52 56 % A& T &
A PR T HMGB1 K 38 57 & (SEA399Ra) 1 FH i
BAL /% £ TR B2 7l QuantiCyto® Rat 116
ELISA kit(ERC003. 48) 114 [ IR 18 1 A= Y L 4 A

rheumatiod arthritis; high mobility group protein;receptor of advanced glycation endprod-

BRZS W5 0 AR B A 60 R (S1873) . RIPA 2 i ik
(P0013B) \BCA & V& B2 il 22 1257 & (Po010) g H |
W m REWH AR A WA A Tag Plus DNA Poly-
merase(ET105-0D) 1 [ H A TINGEN 24 7] 5 #4 35 42
Bt 5 TU0130, H 32 22 Al 49 Ry 418 3 R (4 >
98 %) 1 B E g (HCQ, #it 5 : TH0720) 1 H Jb 5 R 3K
FERHA R A

1.2 F#%

1.2.1 sHafegs

TFEAEE (22£2)°C B 70% 36 WM HEZE R 1
FAJR e 5 . SR BE LA 3R 20 R B A A 2 4 B
PR S 4 A B B By v ) k2 A R IO v A
H HCQ 4 MR 2s 1l ™ BH 9 H,

A 10 i S5 ik B I R (0. 1 mol/ L) ¥ i, 35 4r
RE 2 mg/mL W) .4 Crkssms 1d, HRES
B FC A 790 TR sk LA A 21 11 789 Jie B L ¥ 1l KBRS AR
BRTES 0.1 mL DU S R AE A R E 1Y CTA K AR
R SR § 2 ML 2 SR T S Al TN RN
B P S 20) R O A DX dml L 21 e B 42 ] I 6 A RS
1E 4 53 B,

R B T A 20 A S 06 20 0T R AR B A P
CHERL15 g /N6 g R 120 @) Z a1 AY L, A F 5%
B IR BUY 4 25 R F 8 N 2 mg/kg, FHIE N 6 mg/
kg, & F o~ 54 mg/kg, HCQ W A H & K & K
400 mg, MR4E 60 kg B A FZh Y 25 1 7 ik X5 R e 55 R
BT B R W=5. 4, KR A 27 & A
R 5. 4 5 e R R R B AR 36
mg. AU TN ZYHEE 2 B LAV S 4%
A K, BR 1 K,ELEET 28 d,

1.2.2 #Heikf

fif)a 1 RHEBES NG 2 h, 2 EHEA 0.4
mL/100 g Z( 5 H R L BRATIRRBE AL 3, SR 4 5 mL A4y
B sh Pk ML = 6 R & & 0.5 h,3 000 r/min B0 15
min, $& BT . ¢ 5 20 9080 . Ab B8 K L, UG £ 2 B
ST 43 B W A 20, R B KO
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1.2.3 ELISA # ) & 7% 5 X B F K -F
SR A KRB RS0 43 B LY ELISA A6
HMGB1 . 1L-6 7K ¥ $e B 5C50) & Ud I i 17 454
37 CRNE 30 min IR E . Ve 5 W, A BEHR I, 37
C IR FEEAR 5 UL A B ALB.37 °C &4 10
min, AILAZE R B R AU AE 450 nm A0 P 5 00
JE(ADHE,
1.2.4 RT-PCR ## Bel-2.Beclinl #e [l ! & 8% AL B2
3 %% (ptdlns3K Class 3,PI3K C3)mRNA % ik
SERLE RNA B BURIXT cDNA 1 33 5 56 5
B W50 C 2 min, 95 °C 10 min; 95 C 30 s.

€A E % 202311 A% 52 6% 214

60 ‘C 30 s,40 PPEFF, %= Bel-2., Beclinl ., PI3K C3
mRNA £ik. 51t iLE 1.
1.2.5 Western blot # ] HMGBI.RAGE.Beclinl .
Bel-2 #= PI3K C3 & & & ik

VB 0E A W R ZH S 50 3R, vk 4% 30 min )5 .
T4 °CF 12 000 r/min .0 5 min, B FiE#K. W
BSA HM#HrifE ,Bradford k% FWE R EAHEE., M
J5 HEAT 8 148 M, SDS-PVDF Hi yk , TBST #t [ ¥ 3=
{1 PVDF B¢, R EPEIRE A 2 h, —Hi 4 Cad e, —41
EE 2 h, RE VR, g0, 4 B i 550 A XK
FEAA

*x1 Beclinl \Bcl-2 PI3K C3 3| 4 & %Il

5149 75 1) J# 5 K ¥ (bp)
B-actin U 5'-CACGATGGAGGGGCCGGACTCATC-3' 240
T il 5'-“TAAAGACCTCTATGCCAACACAGT-3'
Beclinl LU 5'-GAGGTACCGACTTGTTCCCT-3' 225
T ilE 5'-CCTTTCTCCACGTCCATCCT-3'
Bel-2 g 5'-TGACTGAGTACCTGAACCGGCATCT-3' 120
T il 5'-GAGACAGCCAGGAGAAATCAAACAGA-3'
PI3K C3 i 5'-GCAACAAGTCCTCTGCCAAA-3' 222
T 5'-ACGTAATAGAGGAGCTGGGC-3'

1.2.6 (¥ BABBENSFAE

BT WAL A% Z R W A,
WL HE R R 2R 4 e o, 688 T U85S W 5% 200 Jif 5
P R T RGBT R
1.2.7 #4548 F MK A EARE L

W F VL5 0 B 2 0, VR U IR R R 1R, N
TR B K L R, 3 B e, L, VD L Y, HE
375 S FL B T WS AN L 1 R AR 1 W B
1.3 “%it$an

K H SPSS22. 0 #AFHATHIT 3 Hr . THE R
Lo £s Rom, R PHEER 2458 (ANOVA), LU
P<0.05 NERAZITFEX.
2 & R
2.1 BARRAXT XM A X T IIKE L

BRI 4 [(3. 50 £ 0. 53) 4> ] &, HCQ 4
[(1.624 0. 74) 43 ] F#S & 2 By b, & 7 o 40
[(2.2540.88)4r (1. 750. 70) 43 1 K35 4 48 B &M%
(P<C0.05), &9 20 i 1 00 W I 22 il 5 HCQ 4 [k
B AN B R | R T R R B L AT B I TS
B A8 fk (P =>0. 05) , F 3 $2 U AR 7] i 4 [ (3. 00+
0. 75)ng/mL ] R A5 HTH & (P<<0. 05) , WE 1,
2.2 RV EB@MBRENLF

25 2 5 B A5 M TE R . B AR 2 AT D R A i 1
WA IR SR AN IR L M B E k ., A A
A HC A, 45 700 R A B PR B 21 e HOQ 41 ¥ M55 4 it 34
B S T AV 0 L U2 2 HE B B R 5L L
K2,

2.3 &#mk R IL-6 . HMGBI K& -F

Hax a4 IL-6 5 HMGB1 KT+
1 (P<C0. 05) ; SRR L 55, A 35 SR O AR b L s 3
20  HCQ 4 HMGBI ., IL-6 /K F-REAL(P<<0.05); 5
HCQ 4 M #, #a# 32 B R £ 2 HMGBI1,IL-6 7K
TR (P << 0. 05), A BRI b, & R a4l
HMGBI 1L-6 7KFTo B 8 A8 4k (P =>>0. 05) , lL3& 2,

x2 REAKRBIME P IL-6,HMGB1 kK FELL &

(r+s,n=9,pg/mL)

215 1L-6 HMGBI
A 272.66+45.09 587.33+62.01
70 241 609. 33445, 72° 2 000, 66193, 41°
P B B IR A ) = 40 512.00452.50"™ 1 690.33+198. 87"
i B U TP R A 433.33453,66% 1 250. 664158, 77
i B TR i 7 A 452.66+71.59* 1 140.334176. 21
HCQ 4 401.66+53. 78" 1061.00+143, 62

L P<<0.05, S A B P<<0. 05, HHIB A ;. P <
0.05,5 HCQ A L% .
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A7 AL TSN R T 5 B 8 2L T D B 5% 0 A B S5 T8 2 C A 35 4T U6 0t 4 T L2 T 45 21 e
T R
£ AKX REBRN M

D.E.F: 73 S #a # $2 0 ob | i 7 i 4 % HCQ 41, 7T L R I

E1

2R 22 i 5

s\
X ,.V)A\A
\’ . A ¢ “"“-\‘: 'g"‘v' :FP *\\\‘
il & N | ‘
X\E P
e IN
A
e oy ¢
~at ™
p o i B . RS =
- " v : ) € A ':\;: % - o E i 4 L
e b V) . % — ¥ Bt :
V3 "_. $ —t ~ E N : S ): ¢ \
Xy \\ ’ s e ~ g \
. 0T A ey X e S N Xy ),
Ny r i AT ey N -
D\\-*.‘ ) X 'E > e & el P, N5 - 4
ALAS UL B AR Co g%ﬁ‘lﬁf’ﬂfﬁ?‘ﬂ“éﬂ D: *’A?&EZ#’JEP "‘?HEWA%T}EEY%%W [H4]1:F: HCQ 4.

& 2 FZHKXRIBEHERE

2.4 A4 KRAFEAL Beclinl,Bel-2 5 PI3K C3
mRNA %A

525 LA b P B 4 B O [R5 o 2 HCQ 4
FRE A 2 Bel-2, PI3SK C3 mRNA % ik 7+ 5, Beclinl

BB A (HE,200X)

mRNA FRFFMK, 2R A HIT¥ R L (P<<0.05); 5
BRA L L5 HCQ 4 A B 4 e b v 7 it 41 Bel-
2 .PI3K C3 mRNA #ikPFEM%, Beclinl mRNA 35T+
B (P <0.05); 5 HCQ 4 He i A 4R 4 & L b 77
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A FIRFE s T B AR (P>>0.05), L3 3,
%3 EZHEKRBEAA Beclinl Bel-2 5§ PI3K C3 mRNA
RiFE (x+5,n=9)

205 Beclinl Bel-2 PI3K C3
EIEE 0.98+0. 13 1.1340. 14 0. 960, 10
TR 0. 43740, 05" 3. 74740, 40" 1.2440.11°
i B R B B4 0. 490, 06* 3.23+0, 33 1.090. 18"
PSR I PR 4 0. 6640, 08™ 2.4940, 40" 1.0740. 14™
PSSR IR i ) B 4 0.7240.11% 2.2440, 35® 0.9840, 11"
HCQ 4 0.7740. 08" 2.0940. 32" 0.9840.16™

T P<<0.05, 5 ARG P<<0.05, SHEIA LR P<
0.05,5 HCQ 4 L% .

2.5 &Mk R BAL HMGBL, RAGE, Bel-2,
PI3K C3 5 Beclinl & & & ik

S5 H4 R B4 HMGBL, RAGE Bel-2,
PI3K C3 K5 T Beclinl # H R IEFEL, 2 5
BEA2EE L (P<C0.05) ; SHIARI L, HCQ 41 A
P8 4R B L i R & 41 HMGB1., RAGE, Bel-2,
PI3K C3 % F k&AL, Beclinl EH X AT E, 25
AoitE L (P<<0.05); 5 HCQ 4 L, #A B 42 1t
Prrp R 4 R R AR JC B B AR 4k (P >>0. 05) , WA

D

Az AL B AR 5 C AR B3R I AR i 2 5 D AN B SR IRy rh ek 45 . 4 28 SR 1) 85 )

AEF 2023511 A% 52455218

3.#K 4,

HMGB1
RAGE
Beclin1
Bcl-2
PI3K C3

B -actin

A AL BRI C A 8 S U IR R) B 2 D A0 2 B L) o
FUGL S E R P S R 4L F HCQ 4.
B3 HAXRRAAEXEARAIETE

2.6 HH LT RMBEIE G EAKE L

SR NIRRT G U S g L g A R
L2 AR 25 1 52 %, A /0 5 3 WK TR B, 48 RF OE R 4
POAR IR 5K 5 5 25 A bR, 55 70 20 200 i b 1k 245 4
SERE BRI 1 W A R A A D R AR A
B85, b B 4R O ARG 50 2 4 40 i A R R L B
SRS Al A B AR RO v T R 2 A R A R
T 240 0 B — A L R TR N A B AR I &
2 M HCQ 2H H Wi ARt 3 i s i i, DL Is] 4,

{ A
i "
k ‘ g

WAL FHCQ 4l S ik bR L G Hi Sk A

Wi 4,
4 BHEBEFRERIEWNRBEME(7 000X)
x4  BAARBEAZ HMGBI.RAGE.Bcl-2,PI3K C3 5 Beclinl EAFRZRB (x+s,n=9)
i HMGBI RAGE Beclinl Bel-2 PI3K C3
2 4l 0.32+0.08 0.2370.05 0.8570. 08 0.3270.09 0.5470. 04
LT 2 1.11+0.21° 0.79+0.10° 0.38=+0. 10" 0.7940. 04 0.66=+0. 05"
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gx A4 BHKXRBEAHLZ HMGBI RAGEBcl-2,PI3K C3 5 Beclinl EARIEZLE (v ts5,n=9)
Ei| HMGBI1 RAGE Beclinl Bel-2 PI3K C3
8 R Y AR R 4 1.0140. 17 0.6740.01% 0.4440. 06" 0.7040. 06 0.6240.05*
PSS SREUY) bR R A 0.79+0.05% 0.52+0.06™ 0.57240. 07 0.5740.05" 0.5840.58"
A B I e 7R ek 4 0.7340.03% 0.4740. 03" 0.62-40.06™ 0.5240.09® 0.5740. 79
HCQ#4 0.6540. 04 0.3840.08" 0.6940.07" 0.4740.11% 0.5640. 06"

" P<C0.05, 5% HA LE"  P<<0. 05, SRR L P<<0. 05,5 HCQ 4 Lh#.

3 4 i

RA J& T—28m Lo Ui K i 2 &R B & e
PRI A I 5 25 A K FA Y W, T2 B H T AR
JE B IR S ECRM I K KR g B AR R B
o J AN 3 A K AR S R B 2R AR R A BT
F0, AN 0, S 2 IR L R 7 RS A 2 BEL DG T 22 Ak
B FERR A AL BRI BE L R BE B R R E T
F(REARBEHO RGN IR T KRR 19 & 9 R AE %5 X
T B HE R AR T K LYY O L A A AR Y SR
i B BT K . A 2 B PR BR H P, A R TGk JE B
FFRE BT AR O RS LUK HL, 7R I KA
DUEL & i [ L R /K L 1K TR A R s % 28 A T R
Al A BHAEA B Y JE M, 3 H R B, BT R ] K gy
THAE N Z A8 . A 48 XU B 0 3 2% LT Ml 1k R LT A
AR A 2T A s RUR B AT 0 .

FI WG S — 0 2 55 40 R A e 17 A& A2 9 05 N A 4
SN OR ¥ I Bu SN (SR ol = N 2 A N o] P
Seal AR E A Y, R RN A
W TR ) A R R R v R T AR, AR R
T B S 2 S AE SN BRI R RA &%, HMGBI
Je HAZ K RAGE B9 326 35 F g v UG 8 A s i) & 4k
AR B B B2, R RS HMGB1 38 7] DL a3 g 3l
NF-xB Fll 22 24 J5i 3 3% 8 A ¥ B (mitogen-activated
protein kinase, MAPK) % £ i {5 5 18 8%, {2 #F 1L-6
S JRE PR B R O AR 2 AR S I 5 S T B2 1) [ I 1)
HERRUS D ZE I WERI L Beclinl 5 PI3K C3 & (1454
TR AT A O I UL 3B R 7 L DA T AR
HE [ WERTE O . 5346, Beclin-1 5 Bel-2 i i
LRI [ 05 T 7 S L A L LU 4 AR 3 A
SR RN RE & (9 fE B . Brazilin CELAG Hi 4 45 pE) 4b 3
RA W B4 M J5 . LC3- 11 A1 Beclinl %5 [ W AH 1Y
WEAFBTEY . AL R ) 50 G s 24 kb
CIA K EUBLRL S , o] LLA S0 9% 4E [ N k2 i#a 1k
PR B A IR 25020 L W o 28 RV 4% v A 7L Y 4
RS W 45 A W T BB B R TR T 28 KU 0 1 — S
FEB.

AMRER R, 525 A4 R KA KR
R BW B T, KR B4 4L HMGBL,

RAGE.Bcl-2, PI3K C3 & [ £ i85 B & 7+ &, Bel-2,
PI3K C3 mRNA FRikFt &, Beclinl mRNA FI#E %
KA, F IR AL 85 B 2 . 8k AN [m] 9] o A 2 4 R
Pl HCQ 191 FUm » KO 2 48 B0 Ir T KL 11L-6
RAYEHEF K%, I 4 2 Beclinl mRNA FlEE H
Fk A A AR E JHE, HMGBL, RAGE, Bel-2, PI3K
C3 % & KFEAK . Bel-2, PI3SK C3 mRNA FEREK.
5 HCQ 21 H 8, 45 35 42 Uy v Ly 7 2 20 1% 5G9 45 4L
W43, 1L 7 1L-6 , HMGBI1 7K 3, ¥ B 41 41 HMGBI .
RAGE.Bcl-2,PI3K C3,Beclinl & 4% 5 & Beclinl .
Bel-2 . PI3K C3 mRNA ik Jo ] 48k (P >>0.05),
S N N R T TN N I B 7/ SN =11 = 13
HCQ 41 17 Wit 1A H5 a3 o 448 Jf 0 T 2 B o, A 3 4
HCWy T i Gk o A0 R 1 Sk B A R 4 M 5 RE
SR VE A . 245 9 1 R0 B 2 R e R T R0 I A
R AR R B HR a H S AR  &
REY b E RS HCQ 4 ik dsdr ok Wk 1
255 N BRORIE 9T ROR B R AR, X IZ 25 W i R i R
TR A BB GE , & a5 A% 7] dat DA (o B 4 b 2V A 245 99 114
IR A,

g5 L ik 4 2 B B RT fE S o R AR A oK COF R
IR S IE S
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