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Abstract

Objective: To study the effect and mechanism of tiacon of Yi medicine L. franchetii on osteoarthri-
tis in rats, and to provide relevant evidence for the development and research of Fireweed. Me-
thods: 60 male SD rats were randomly divided into 6 groups of 10 rats each, namely, the blank
control group, the model group, the positive drug (3.0 g/kg of Voltaline cream) group, and the L.
franchetii low, medium, and high dose (1.2 g of raw drug/kg, 2.4 g of raw drug/kg, and 4.8 g of raw
drug/kg) groups, and were modeled by injecting 0.2 mL of 6% papain solution. Observe the ap-
pearance of joints and hairs with the naked eye after 4 weeks; observe the HE-stained pathological
sections of cartilage tissues under light microscope; the levels of TNF-a and IL-1f in rat cartilage
tissues were measured by enzyme-linked immunosorbent assay (ELISA); the levels of MMP13 and
S0X-9 genes in rat cartilage tissues were measured by immunohistochemistry. Result: Compared
with the blank group, the model group had severe joint redness and swelling, and the levels of in-
flammatory factors IL-18 and TNF-qa, the expression of MMP13 gene increased significantly (P <
0.01), and the expression of SOX-9 gene decreased significantly (P < 0.05) in the synovial tissue of
rats in each dose group of L. franchetii; compared with the model group, the TNF-a content and
MMP13 gene expression level in the synovial tissue of rats in each dose group of L. franchetii were
significantly decreased (P < 0.01), the IL-1f content in the low and high dose groups of L. franchetii
was significantly decreased (P < 0.05), and theSOX-9 gene expression level in the high dose group
of L. franchetii was significantly increased (P < 0.05), but the rest of the content differences were
not statistically significant. Conclusion: The external application of L. franchetii drug has a
joint-protective effect on the cartilage tissue of rats and has a certain repair function on the carti-
lage tissue, which can relieve the disease of osteoarthritis.
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ORI, R FEEZ MR, SFEURE R F R O &M ARSI SR, RIWHLE 55
o AR, AN ZRAE. ZEE INATRITIRBLE OA WRYT bR T EEAL, A UL
SrAE OA WIRYT TRl XA OG5 Sl Bg EAT 4%, JFRILH RIFMBLAETE. PUaiEE. BB,
B VESE 4]

AR, DIk, Bk, HESE . 24, BESESSE T BRIGE T BE IR IR BA5 2] TIESE(5] [6] [7]
(8]0 &R RIREABFEMIZHENRKABIATE, Ho ISR KR, BEREATESFARHRE. KL
R, m—FEEERROEE, PLKEONEERL, £ OA WEYT h B s RIFIITRL[9], HAEA I L Fnlig
WE] 300 SERT. HERIFKGREL Leontopodium franchetii Beauv.J& ‘K E [ FERIFEZ —, HIENFNE, iR
BRI, FERUERZ 2 20 10]. Ayt — 5 B 85 R K B R (AR FE LR S22 i R YT 28, AWt 98 LR AT K R
FIERE, MR RTT R OA B, JEII ARSI IR BT Gt . SORE IR FK-F A I L A O 38 B 2
DAl 8 1 SRR SR AR P L7 BOF I S HAE AL, K EAE OA AT ) B4 58 e it

2. ¥
2.1. SEEEN4D

SPF 2 A AEREME SD KR 60 H, K (220 £ 10) g, AT KT REVEMHARGR AT, shPiFaliE
51 SCXK(¥#i)2019-0014, 1RAFEHAB T2, WX RLF, SLREAEE 26°C, MHXTRE 50%~70%, &H
SE I AR BRAN R R K el deiy S 8ok}, SIS S 5w e IV RS, AT O 7 R BE B R S
BT R — 2 1.

2.2. AR5

KELM T 0L B R B A MR AR (LT RIE R F RSB EIRE E): KANEARJ#S: 716M022,
ZHRRBARAR); LR BRG S : 820N0219, Z3ERRFAIRAF); AR GRS : C200301,
BRI R A ARG R AT LGS : C200403, BRifE R AWM ARGRA F): —H # (AR Z) (it
S 20200110, REFHIZGRAERFNGRAT); S0xTAE (It5: 20220920, It BERERARAR);
Ultrapure RNA Kit (##t'5: 18721, AWML AFEF): SEKRCKIRIEIELS: 20221020, JEHEFRE
RHEERAR), ZEFBEGES: 71050900, Biosharp ¥4 F]): KEFEGLS: Q/12HB4218-2017,
RET R 2R 57); IL-18 I R A &3S : R221014-007b, B AR AT R A F]); TNF-o il
ERAEGES: R221014-102b, JRIEE AR AR A ).

2.3. WL

PPT-A+100 ALK (EE FEM HZ BHFRHECARAR); RM2235 B4 D) A LA E SR~ 403
Awl); PHY-II Y5 B4 SUEHAL (N T B R TR A PR A RD): DMS00 2 I B 5% ' Wt (1 [l k=
XA AT BMI-A BV IEALCE B IX F g T # ) ) DEM-3 B 3 SR Wb F6); EL10A B
NEEFRX(BIOBASE); QuantStudio 1 52 %)t %€ & (qRT-PCR){X (Applied Biosystems); C2500 FUAK G &
CoHLEH A SEER A AR 7); 4600SF UBE I AR A (i R BE R A FR A 7)o

3. REG=E
3.1. KEREH&

KB IERT KE AT IR, WA\ 8 70% OFF, BUKERR 10 g (I8 50), Kk A%
GRS, WHRNRET 24 he B, [EIWOET, WA, BIERE, UL 70% RN, #E, . nHuhd
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&, W15, T-20 & IREVKAEA S H . KEREIHEHSATERN 1.2 g Edke, KEIRETHIEA
4525 2.4 g kg, KERBEEFEHLS T 4.8 g £ H/kg.

3.2. LB A 515K

IEHUERE SPF 2% SD KRUHENE 60 K, 4 s A A BB A2 . BIMEZ A . KB, Py &
FlEA, —dedl, A 10 R BRTZEHIEH SN TH 1. 3. 7 RIES 0.2 mL 6% AN E H B RS
£ 0.09 mol/L [ L-F Bt & B HEATIE L, 25 (I IRALVESS 0.2 M1 0.9% 5 ALANTE SR, I35 S A ok B
KAT, W JE s AR

3.3. SLIEENHI4RES

ERRRIN G, 2 AR AR R 25 T 70% LBE(E 5% H ), FHPEX B4 T HAb AR AL E 3.0 g/kg,
KEEEAG, ., EAEHS AT 1.2 g E%i/kg. 2.4 g Eike. 4.8 g A %/kg, BH W, BxRTiHZ
Wi SRR E 6 h, ELLAZEIUAE.

3.4. SCEEENHIEM

KREZEE 24 h JFERREE, CLIE E30KO7 KB, LA 3500 r/min {KiE S50 15 min, "HL FiEW T JCH# EP
B, —80CUKFEIRAT . KIRIHT B 0.5 cm AbBTWT, HURMEICTS, BRI 0 H 4%% 5 H IR U [#
S, PRI, B, BT LK EP &Y, R T-80CIHKH.

3.5. —fRIEHR

XK BRAGE I S 25 2R S RS . SROBE TSRO AR SRS 23 AR P 5 R (S UM S %
FFXF IG5 R SRR AR s LB B R LA HEAT WL %

3.6. HE RERMKE ARRBARF UL

SR BRI R AT 4% 2 R PRI E 24 h, KKEAT AR QBERK, IFH
THIREY, AT AT E . PR B, Ret)s TR TS

3.7. ELISA GERMBRALN PR ERFSE

BUGRATHE EFEA M PBS, AR TAKBARSIE, 4CHKLHET, 2000 r/min &0 20 min (25
AR 6 cm), WCHE b3 v A BRAATR 50 00 BA 15 20 Sl RS I 3 B R iR PR AE IRl - (Tumor necrosis factor-a,
TNF-a). E4RMEA -1 (Interleukin-158, IL-18)% &,

3.8. qRT-PCR BB X B ELHLE MMP13, SOX-9 mRNA HIFRIE

HUIE R B4 2N TRIzon Reagent, FSJHAGHEAT A1 803 . SR TRIzon VEHREUE RNA, —80°C
TRAZ RNA, BjibPEf#E. 45 RNA W50y cDCA, LL cDCA NBENHAT real-time PCR 3, [ 8% AF N
95 C &Mt 5 min, 95°CAEME 10's, 60°CIR K 30 s, fEH 45 K. 51¥%il, i1t 5% E NCBI (National Biology
Technology Information Center, NCBI) I ##is FE A &% BE K (1) 450 /7 41, IR FH ¥ BLER (Primer Premier) 5l
VBT s AN ZE DR RS 7 S| kAT e 45 o 4 P I 51 4% FRAE T AR TAR (B ) A IR TTAE 2 A 2L
KRIEAT T E I, SR PAGE BT 14246, 53] 73 | RIEEIBT, PR/~ /NT 300 bp,
1981t AT 4T . #]H Thermo Scientific PikoReal ¥ {4(Thermo 2 &)X} PCR 4b PR Hp AN JEE S 1) CT
(Threshold cycle)fE#ET. K 2744 ik, A SFEM A mRNA Fis &,
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Table 1. Primer sequences and product sizes used for this test

= 1 AR A 5145 R R

AR L#(5-37) TUF5°-3”) T K /M bp)
Sox9 TCCCCGCAACAGTCTCCTA AGCTGTGTGTAGACGGGTTG 277
MMP13 CTGCGGTTCACTTTGAGGAC ACAGCATCTACTTTGTCGCC 151
Colx TCTGGGATGCCTCTTGTC TGGGCGTGCCATTCTTAT 259
p-actin TTGCTGACAGGATGCAGAAG TAGAGCCACCAATCCACACA 108

3.9. Gt o4

KH SPSS25.0 Siit# ity giit, Phx+sFow, WAL T 25 MHAK0E, RN E T Z# T
Gt AL B, PLP<0.05 8E P<0.01 AZERAE G ¥E L.

4. 58
4.1. MEkR

THARREENE, RS RE, Wahawm, eI, EERSI, BOSMA T K,
BRI R BRCEIR, FEHOIRESHE, iR BUD, RERINES, OB ™ H, S 4R
PRASHER VBT 1B AL, BRI, WRIZDHIN, RO LR BEZ b, sz A hn.

4.2. KE3F OA KEREY R ERRIRE
N RREIRIT X OA KIS, R g7 82, 2R mE 1 fros. ©A

100x

200x%

~

H: a-f100%, A-F200x, aA: ZSAXHELA, bB: AU, oC: PAMEZIMAL, dD: KEARFIELL, eE: KF &
H, fF: KEFEHEH,
Figure 1. HE staining to observe the knee joint lesions in each group of rats (Fibrohyperplasia: —)

E 1.HE 2 BURLAXRBERTHREFERALEEE: )
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AR WK SRS A WA, VA W R AL S0 AR A SRE AR IR I s AR ZH K BRI S T R IS )
YOHA W AT A DG, RAEAHN IR B YRS 25 2H IR OGS R 0 W B B 2 BOR, £T 4R
FEAEFSC R X IRET GEAL, IR ARG ARIR A s K AR 2 K SRR 5 5 R T2 W iy L W) 2 42
GUBAE, R AR, KA RIEAUR B O R g 2 B PeE, RILITRASUE A, K
BT AR RO SR T W CE B A, T AR SN A BT R X AL, WK B R ANHIR I .

4.3. KFRBIRELBLF TNF-a. IL-18EE

N T BRKEIRIT R OA KR I ZIrh JERE R 7 (R52M, % TNF-a IL-18 347 7RI, 255 unfsl 2 By
Ne HEAMMLL, BAAN TNF-a. IL-18 &7, ZFREARIEE (P <0.01); KEARFEFE L
FEVEZG iR T H SRR AR, TNF-a. IL-18 & E/KFI B TR, HA R K E A1 IL-18 5K
Fa, HAZESBERGEE (P <0.05), HEKERTHY, [KFEH TNF-a. IL-15 52K F R

B .
250 400
200 b Z
> T S 3004
£ 50 E ok
<] [<)
% £ 200 #
" 100 s wHHE e
% g 3 100 w7
" lIAI] m RO
O'j T T 0- T T T
N

» &) > N G
SIS SIS

i : Control. % A% HEZH ; Model #BI4H ; Positive. JAMEZS 2540 H1-H3. K BHAK., F. mABH ST AHLE, "P<0.05,
TP <0.01; SHAALLE, "P<0.05, "P<0.01; SHEEHALE, “P<0.05, “P<0.01.

Figure 2. TNF-a and IL-1/ levels in the synovial tissue of rats in each group

E 2. FEKRBEHLP TNF-o. IL-18KF

4.4. KBBELHEEHLLOD SOX-9, MMPI3 mRNA HIRIZE

T RRKEVRITHT OA KR RTHE HAR T SOX-9. MMP13 mRNA KR IAE R, S H3HAT 7R,
SR 3 Fon. 5 AAME, BRAN SOX-9 RIAERE T, MMPI3 FIFRIAERE &, 457 A
B R (P < 0.05); SEAAEME, HMAMAES KEARFEHL MMP13 ik &5 5% %,
SREFGITEEN(P<0.01), SOX-9FKE&EY FH, BRAGXESFHIEHEARELEER.

5. Wig

OA TER—Fp R MEIRAL, V52 SOREAH M K 72 & R A A B 2 oCE B AL, 1L-18 F1 TNF-a 2%
FhOREN 8 B 4 R 1, o] SRR AR A AR B, IR BE R 1] RAERT5
FHRZZAR LS & J5, PI0E NF-«B (55188, R0 R B 5 R MEgom « s % 2 i 2 HH 35 {74F NF-«B
WS TR R WML A [12]. NF-xB {3518 BB AT i 2OE R TR, J7% 520 &8 & A B (matrix
metalloproteinases, MMPs)FEF VG NE F, MMPs FIFRIE1ERTTPCF AR 7 e doe PEER .
MMPI3 & [ B FE o (1 20, /2 OA AR R B REE I F . JAk, SOX-9 JE IR & 2 4H
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S SETEE AR TP OB MR RS R3], TEZERFICE (14 A A0 S5 AN 40 5 284 TR 8 AR,
M OA MR AEFEAEAEBEE B HLR IR . AT FIRA TR I K EE N — @ FE L BRI BRAIC OA KM MR 2H
2k TNF-an IL-18 (& 8AKCE, M HeE L 40h MMPI3 3L FRIL . 858 SOX-9 3N Rk, *F
OA W7 A% — E M o

2.5 # 10

i 2.0- L N -

X .

1.5 ~ 6

&

g 1.0- 4]

u§o.5— |l‘ 2—i i ﬁ i |§|
0.0- T 0- T i T . I

~¢° b° &° ~2~ I L &L & P
E_ Control. ¥ X HEZH ; Model #1140 ; Positive. JAMELS 2540 H1-H3. K EAS. H. EHBHS T AHE, "P <0.05,
TP <0.01; HHMALLE, P <005, *P<001,

MMP13f8X Rk &

Figure 3. Relative expression content of Sox-9 and MMP13 in the synovial tissue of rats in each group

& 3. BAKRIFEALED Sox-9, MMPI3 HEXNRIEESE

BRIRKER R TR, SHEEGEENRAEEFMIE T2, &FERBEAERAT R IETT H RN
HRIGHPIR . BERTIEE. RPBCESERA14] [15] [16], HAERK ECAHUESL[17] [18] [19]. K
A B8 FENGR IR FERIR A K T4 RTR B [20], AEPLRMAGEIER[21] [22]. KT R L
G T RIEMRIARSL, ATREHE & 1A OB 1% B [23], IS8 a8 1B R 1E F, 18 B 22 i 0% 908
TR RAEMIBOR « AR, KERAEME RN RK[24]. JA AR [25]5 675 % _ERIE RIUFFIT R
UeAh, B TR R IR SR TT[26]. SRR Il A I K BRI %, =& —Fh 2 BRIR 2, AHE 7t AR
W T KB R — PR R —— IR FF KGR, XHZFE OA LRIERHATRIFSTIRIE, J5 802Xt HAh
B K EFATIETE, DA K BT V20 B R il

6. &t

SN KL AT B B2 AR OA BIWRRE, FIHIE T AR AR, FE0 3 4 g — e B EAE
H, FAERPLH] AT RE 5085 P85 NF-«B 3l B AT a2k MMP13 BRI EIA . IL-18. TNF-a [
i, [FRIRIE5E SOX-9 BERPRIER K, NKERE— B RS T RIEHE T S5 K F .

EEUH
8 45 BT ) BT H (% B AE Hh 17 [202013003) s 5t R B 25 Kk R B B 57 A B & %

(2019YFC171250102).
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