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Abstract

Objective: To investigate the effect and mechanism of standardized soup of Hmong medicine Great
Scorpion Grass on osteoarthritis in rats. Methods: A combination of 0.09 mol/L L-cysteine and 6%
papain was injected into the knee joint cavity of rats to create an osteoarthritis (0A) model. The drug
was administered and treated for 4 weeks, to observe the knee joint tissue lesions by HE staining;
detect TNF-q, IL-1f levels in synovial tissue by ELISA and Sox-9, MMP13, and Colx mRNA expressions
in knee cartilage tissues by qRT-PCR. Results: Rats in the low, medium, and high dose groups of Great
Scorpion Grass Standard Soup had higher body weights than the model group, with the low and high
dose groups significantly higher than the model group (P < 0.05); rats in each group shown varying
degrees of improvement in knee joint injuries as compared to the model group; rat synovial tissues
in all treatment groups had significantly lower levels of TNF-a and IL-1 than the model group (P <
0.01), with the exception of the medium-dose group; rats’ levels of Sox-9 mRNA expression in their
cartilage tissues were significantly higher than those of the model group (P < 0.05), and their le-
vels of MMP13 and Colx mRNA expression were significantly lower than those in the model group
(P < 0.01). Conclusion: The different dose groups of the standard soup of Hmong medicine Da
Scorpion Cao have certain protective effects on OA rats; its mode of action could be associated with
the upregulation of Sox-9 mRNA and downregulation of MMP13 and Colx mRNA in cartilage tissues.
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1. 5|8

KIE T E NS REHE 75 8 KI8T 5 Girardinia diversifolia (Link) Friis. 351 6 B¢ T8 1 4 55 0 AR 75,
NZLRM ZRARM. HIRE . 3, M, A8, GHENER. FIHER. BREEENTI8. 3T
TETT 5 R IR 24, ANHTEIETE1] [2] [3]. H RIS KM 75 (R 70 i L b, 24T RIE T
B S AR T, AR . BTN E R, KT AR S0 o A BB e FH 25 Pl A
ZLRBRAEAI[4], 1H 2003 iR (ST TR 26 . ROGZM BT EARAE) P 20 R BRI BRI S BB HE P Bk 2 SRR
[5], E& 2022 KM T 5 A B2 AR 7 —FE6]. DURET TR, KT 5 B 2 MG g
oy, BIANARE S R SRR AR T —mE. ZHESE[4] (7] (8] [9]. BB RGP REIHEIER[10],
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W TBTT BRI R . BT RAF[11].

PrdEZ AR — R 2y, 2 PLh ERER AR PRI A TS, BURSRHUTE. fefEfb TE . Hukik
FORRBERIER, bl AR 25 ERR PEAI R 48— V08 H BT = 2R [ 12], X 2548 L Rt e B A
UPEAERT . PRIE, Dy it R 25 DR RO 5 IS0 FH PR DR 83 S 32 700 DK B 5740 8 R 2 B Y
BU], ABFTELL SD K BOASEE X R, AL AR B L B2 BRI A i s 3 (1 51T R,
RS KIG§ S RE R PR BUR . ORI E T LIS 2 BB AR AE, DI KIE 1 S AR 771
(¥ Ja SERE LI R 2552 %

2. R
2.1. EEFERZE

FEREMIRFEH S DR7993, Mt HRAR); AMEABWLS 716M022, ZEFEFHIARA
Al); L-PBREBRGS 820N0219, ZEFERAMRAR); JiARZE - LG (5 C200301, C200403,
PR MR AEMBARERA T KRR F(TNF)-a. A0/ E(IL)-15 ELISA il & 37 & (i 8 2%
YRR AT, L5458 R221014-007b, R221014-102b); 50 x TAE (AL R EE R HR AR,
L5 20220920); #4l PNA $#2EUR 7 & (Ultrapure RNA Kit) (AL AR, $25 CWO058IM); SR
IR 4 £H10,000%) (AL REERHEAIR AR, 85 G8140); HiScript II One Step qRT-PCR SYBR Green
Kit (Vazyme A#], 55 Q221-01).

K- HE 2 eh B 245 82 A [R5 (B M) il 245 IR mT it , 28 BN o R 24 R A BT HIR 3R 25 78 R SR
Rl 1 5@ KW T ¥ Girardinia diversifolia (Link) Friis f T 1545,

2.2. SEEOENH

SPF 2Pt SD KR 60 H, AR 180~220 g, WWH TR RENVEDHEARGIRAF, VFAliES:
Scxk (#1)2019-0014 . & R PEMEFE— &

2.3. SEIEFE(N ]

RE-2000B Y Jig#% 75 RAN( I s AE A SR ) Feie U A HL(PkR-2016, fEE); 1FE RS
(DM500, EERA): MG RGEGEEERA): WIEEA HXW-80A, LI IUR): HEIEEFR(ELI0A,
BIOBASE); SEH 3% ) 5 f(qRT-PCR){X (QuantStudio 1, Applied Biosystems)); i B5-CoL(C2500, # m ik
PCEIRANZE ) BEIRBABAX(4600SF, Eifg REERHE AR AR, HFR-(PPT-A +100, SEE M HZ H
TRHEAHBRA ).

3. A%
3.1. RFBHIE

3.1.1 ANEFIEKIBFEREATIHROTE

KUEF AR A G % 738 S I (R 2T 7 BORL R &2 ) S AR AE b e AR TR Hil & hritkiz i,
KK B AT 6 4%, DLAi KON SREGA R, $ERTIRIE 0.5 he BUEER T, —RURRRE N 1:16, Bk
Wb, SCKHIRE 40 min, JPE; HORNRLGN 1:14, BOKEW, SCKBETE 30 min, 38, AI3F 2 RIETR,
PRER A A 0.98~1.10 g/mL, EIf5.

FREX 3 fttid B Rl FE2G 8, 3 K01 BERRUE 77 46 770740 il il 2 W B4 0.28 g/mL. 0.56 g/mL .
1.12 g/mL BIRAER, 1ERMGS oy SRl i oK 7 Rhr R S s i % o
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3.1.2. PAMEmAYHIE
SRV MR FERE AT BER A, BIAS AT & o

3.1.3. iRFIAYHI=
6% AN FABFFN 0.09 mol/L L--M & ER IR A A : LA ERAKCAIE AR 0.6 g ARJNE AREA 54
mg L- AR, A% 10mL, HIf,

3.2. BE, SERGKT

KRS TR ST 6% A IV FABEAT 0.09 mol/L L-2- Bt 2R 1R A i v K 5 iR T OA KRR . ¥
KERBENL D S A BAH ., BEPEA. RIG TR AN, b SfEd, B410 . TEsinsg
1v 34 7 REARBAMSSHTIE N ESS 0.2 mL Y 6%AJNEE A EEFT 0.09 mol/L L-2 R IR S Va R (= A4
KR4, 2 RS AR A K, TR 14 K, WEOERIEMN, FFITRS YT, 84 A,
PHEZH AR REE 18 me/kg IR M ZERE MR T, KIE T FAREA AN, . &0 2 R R 55 )
B 1.25. 2.5, 5.0 g A 2j/ke MkrdEz A, =AM BN R E S SRAK.

3.3. OA HRES A B

B KRGS AEREER 24 h, FREJFRREE, MEESNIKIOMELE . F ek 2 KB Ao i F A A - 1
SR A T B (RDA H R4 5 B S UAR BRI T 0 E) s 4% 20 58 AR ] 7 0 70 K B OG5 (BE L OGS 5
mm YW, ABLER KR, JEARIET), 0B TIT R, R BALLY, R E A S5 E-80°C
A7, &

3.4. IGFREM

34.1. —fRIERME
TCR SIS IR R R A AR AR L . BTSRRI — A& 0L, WE K. RHRE. T8, B
ik PR 1 1 45

3.4.2. HREEEE
PR SO 1) R R 2 T S 2 15 K (R B AR 8 8 S LA EL A 1 B

3.4.3. HE RENEARBXPRELE
4% % 5 R[] 5 8 4 K RIS (BE L OGTS 0.5 om AbBYMT, AEFEEhKehde, JRARIT), 2K,
B3R, Y. B, B EHISRRIRCTT AL HE Reta ], MEBRTHILEZ.

3.4.4. KERBREL P RREREFREEN
HUH A K RO IRAE 2R, SR A ELISA VAR IS E2H 214 TNF-o IL-18 7K°F, #R4E ELISA 7 &k
D8 Y R AT A o

3.4.5. KBERATREHSR OA HAEENRIZEN

HUH S H K RIS R 412, KA qRT-PCR VA5 Sox-9. MMP13. Colx mRNA FRik/K . 141
TRIzon i W 3E17#:4F, £ ] TRIzon Reagent i 7| #2HUE RNA; [ #43i cDNA, LA cDNA #i4%; S-actin
NNZHEE, 20 ul [ PCR SRR FR, U844 55°Clit 3% 5 min, 95°CTRASYE 5 min, fEHF M : 95°C
10s f160°C. 30s, 40 NMEFF, #HRIHL: defaulte RNVEEHRGE, R HHL. Bagihsk, 27T kit
5 Sox-9. MMP13, Colx. B-actin mRNA K& . i 51 W85 AR TAY) TR A IR A J B THE R
BARFF B 1,
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Table 1. Primer sequences and product sizes used for PCR

3 1. PCR R SI¥IFF 5 K P4 R /)

FH A FR F#(5°-3) TUF(5-3%) =K /INbp)
Sox9 TCCCCGCAACAGTCTCCTA AGCTGTGTGTAGACGGGTTG 277
MMPI3 CTGCGGTTCACTTTGAGGAC ACAGCATCTACTTTGTCGCC 151
Colx TCTGGGATGCCTCTTGTC TGGGCGTGCCATTCTTAT 259
B-actin TTGCTGACAGGATGCAGAAG TAGAGCCACCAATCCACACA 108

3.5. Gt EFALE

K FH SPSS 26.0 A AT A A . TFEBERIYLL(X £5)FR, ANOVA VL5 HT. LSD K46 7 5%
R EHE; Welch ¥4 Tamhanes 124656 7 Z AT I8 . P<0.05 R ZERFEBFH T ¥E .

4. R
4.1. — RIS RIE

AT IR LB T B AR A I OA KRB 645 R I, xR B — RIS T I 7. MRS,
SN, AR BRI, R, e, s K18, 1782,
AR, ML E ., SO TIE, SR, SATAK R MIRAS B IR B
AhE, BRI, REMOIRALE T, AW, SEEIERN, B MRS . B
HOA TR AR BRI, b KB TR S AR A R A B KR R, ERIE 2.

Table 2. Changes in body weight of rats in each group (X £, n = 6)
F2 BEXBEETHERX LS ,n=6)

2531 AR A2 B 4522 JA 45753 [ B4
=AA 278.9+31.0  289.5+11.4  3009+13.9  3223+185  3512+294  373.7+308
HERYZH 256.0+£19.4" 252.7+28.0" 253.5+31.8"  293.6+30.7 3181281  336.2+30.9"
R 4440 262.0+£156  262.5+278°  2794+316 304.4 +28.7 329.1+26.8 346.7+24.0

7 A 263.1+£19.7  276.5+29.0° 294.0+432"  321.8+453  350.6+363"  370.1+31.2"
HRE2E 251.1+£21.6"  256.1+28.1° 267.9+38.8"  297.8+402  3264+368  342.4+385
mTE A 259.4+232  261.5+413"  2763+412  301.0+£46.6  3260+47.1  349.1 +46.5"

e 5FEAHEMEL, P <0.05, TP<001; SERAMLL, *P<0.05.

4.2. KIEFEFREFTIF OA KB REHRE RFEHEm

T R 2R ET BRI OA REE RTT RIS, XK B A 48 B RS fa B0 AT TR,
RN 3. SAdMt, SAARRES. MR Ee s T A, AEEEEER®P > 005); 5
BERYLAH LG, K1 AR A48 17 770 4L 1 i 48 800 I A i O A T A 2, R o R 1) 2E R v ) o 2
JRFEHE AR T BB ZH (P < 0.05), 8715 2H A0 o 7] s 4 BT i 250 8 5K TR AL 4H.(P < 0.05) . Tt B K
TERAEZDFIGEE N OA KRBT, FIE OA KEMAR L BATEE, AFFEAZ R
]
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Table 3. Effect of standardized broth of Great Scorpion Grass on immune organs of OA rats (X +5 , n = 6)
F* 3. KIBFEFREATIN OA KR GBEREMFI(X £S5, 1=06)

k| i (%) JLE 4 2 (%)
THAHA 0.123 £ 0.02 0.175+0.03
itk 0.137 +0.02 0.190 + 0.02
FH P2 0.107 + 0.02 0.151 + 0.02"#
7 EA 0.114 + 0.03" 0.161 +0.03"
H R 0.128 + 0.03 0.167 + 0.03"
e 0.106 + 0.04" 0.176 + 0.02

E: SEAYML, TP<0.05; SHEMY4IMLL, *P<0.05, *P<0.01,

4.3. KIEFEFREFTIF OA KEEX TR LRI

N T 288 T AR UEZ X OA KR RTTRIGREM, XK R S BRI DL AT BT 7T
iRl 1. FAAKRBSTOR YRR, RERE SR, T, RIIRHGUEE Rk
MRS S A, BRAR RO ARAS, R R IE W B I B2 e 2 4, LK
BRVEANIRIE; 245 256 T AR R A GUR A — € 1B, (079 H U 5% 19 2R T 32 W 01
WIR, H05 XIREF AL, H I 5% M A IR I A5 B AR 1

= £\

FH 2 (200%) 2T 4E 4k (—) K F HAREZ FMEFIE 2H (200}) £ 41k (—)
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Figure 1. Lesions in the knee joint tissues of rats in each group (HE, x200)
1. BEKXFEXTARPHREFILHE, x200)

4.4. KIFTFEIREZTIX OA KEBEXTIBEHRALRF TNF-a. IL-18 KFHIRM

N R 25 R85 T AR HEZ TR OA KSR %71 28 ARSI, 6 K SRR SR 1 1 A - TNF-0 A1 IL-18
HCPRBOLEATI T, SRR 4. 5 AU, BARILUR BRI R b PR SORE B 7 KT 2 2 T
(P <0.01); SHRBMARLL, B4 259677 HR BRI B PR SORE PR 17K P (B oK 1 SR e 77 T 7F)
& TNF-o /K PAM) BIHR 25 PR (P < 0.01), K1 HEARAEZ 71UA [F 77 20K BRI R 5 i IR A A e TL-18 7K
FEFNEMANEI I Bl SRR K 1 S AR AE R BEFEAIR OA KR S IR 2R 10 S A 1~ FRDRE
B IRERAESNL, X OA KE IR HA — 2 Kiar fEH .

Table 4. Results of TNF-a, IL-18 levels in synovial tissue of rats in each group (X =S , n = 6)
F 4. BREARBBEEL T TNF-a. IL-18 KFEER(X+S,n=06)

ekl TNF-a (pg/mg) IL-15 (pg/mg)

THH 37.55+5.99 75.37 £7.66
TR 176.86 + 14.72" 24228 +13.17"
H 14 2H. 56.39 + 20.64" 128.45 + 35,70
(il 72.15 + 14.37% 135.35 + 8.52"""
i E A 114.69 + 34,51 183.89 +20.70""#
e 82.84 +10.86™ 200.75 + 17.08™"#

W 5FEAMHME, TP<0.05, TP<0.01, TTP<0.001; SHEBHEME, #P<0.01, "P<0.001.

4.5. KIEFEARAEATIX OA KBEBEXTEEFEHL Sox-9, MMPI3, Colx mRNA RiLXHIF IR

N T2 R T RAREA AN OA KRG B T R I, %R RS E 4HE Sox-9,
MMPI3, Colx mRNA FKIETEHMMATHIT, RWE 5. SEAMALE, BAH Sox-9 mRNA RiLENE
HIRK(P < 0.01), MMPI3, Colx mRNA FikEWEZER NP < 0.01); SHARAMLL, B bR
GFNEFI LA, &S F R Sox-9 mRNA [{1#634 55 B &5 TRAHP < 0.05); S4EHARITH
W MMPI13, Colx mRNA FKIEE I B EHEMRTHRAIAP < 0.01). LLEg5EREIR KT F AR HEZ 7 BE T
ECE AT Sox-9 mRNA [k, BEK MMPI3. Colx mRNA fIZIE, MM e T HeE 4R R 0E
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Table 5. Results of relative expression content of Sox-9, MMP13, and Colx in cartilage tissues of rats in each group (X =5,
n=0)
5. BEXBINBELET Sox-9, MMPI3, Colx N RIESEBER(X+£S,n=6)

) Sox-9 MMPI3 Colx

THA 1.79 £ 0.46 1.15+0.27 0.57+0.25
A2 0.76 £0.30" 8.00+0.25™ 2.89+0.30™"
FHEZH 1.63 + 0.42" 1.46 + 0.08" 1.01 +0.47%
fiCH=A 0.96 +0.37" 220+ 0,17 0.45 + 0.72"#
e 2.80 & 0.23" 1.78 + 0.50" 1.14 + 0.49™
gl ) 1.40 £ 0.12" 2.50 +0.31"" 0.58 + 0.10"#

e HEAYME, P<0.05, TP<0.01, P<0.001: SHEALML, ¥P<0.01, #P<0.001.
5. #ig

B KT % (osteoarthritis, OA)R K TTHRITHESNG, VLT HEA4Etb. Wi, BESEE sm % mon &
BRI, KATAE 2 BV . B, WAL KRR I, (R SR I B, BAAS RE 1AT 3,
S S I AR HHEBN[13]0 W BRRHIER IO ECE AR TERIR . DA i TG 2 . W A L UL 248
T I15E[13]. AT 2 FhIN 215, B AT R H I RE 1A B BT HR BT B, HBURMLIT I8 A FFR N .
TNF-a F IL-18 5% OA RAEMNHEER R T, ERFENKEAE, WERAHEIER, A7
ST AL RER TR A, AR MRS R, AR, REm A R R T E R (R
JELAE M= AR T F B g B2 BRI 4@ R G AE, H0HI R LR IR A A G, AN T TR R I G 1 i
HEY, AT PEARARCE R R — DR T 14] [15]. 2E 48 55 (2 (matrix metalloproteinase, MMPs) & Hl
PR BB —RKEE, S5 ZIAEY SRR OREE . 55, S% SRS THE S5 4 me e EE
P, B AR 710 1R B R oY s 5 R RAH G MMP-13 FI MMP-3 S5 X 30 555 i3 LR,
W REA N, SMEEREA I 1V, IX BRIEEZS R, BN s 2R, G 4L, MMPs
(3L Rk A SR T RIRIR I G IR[15] [16] [17]. Sox-9 f& 8 TE B 2 1) st 54 5% I8 7
AL RCE QOO R PR R 308, X s M 3G 5H 2 0 18], Colx FERIFE OA HEWH TEKX
WEERIE, 2 TIRSE MR AR R IRk . Sox-9 Wi Colx FERIFIZRIA, 50 4 A A K
TR, JEGE RN RREIRITIESCR, RIPCTHCE, 4R EIIRE, H ColX 1 ColXI. IX,
I 55 1R G A AE AT 23 RN FE S RF 3 i SR AR e T Th A6 B 23 L [19].

5T R I 250 R0 53 B a8 R 28 BOAE R AL ) 32 ARG gk 2D ERE IR 1~ BRI AU SR R PR R A
O] 25 o P AR R U2 3 A A AR %A S5 5 il B 55 U7 I [20]. IARHIE TR RN, K1 5 2A
REFPLRBERIEA21] [22], SAXRERNER. SEE. AR ILZEM . 2RSS 2 A 28085 ([23],
Horb R R L 2R R 20 B P A R A FI[24] [25] [26], AR EA RN E BB R B A0
H[27]0 ARWFFTSLIR AR R, Kb EARMEZ AN KR T REA — BT EH . NEFIEHRGTT
RORANE, AFEFEEEHMGE OA KERBERR. KM, B3R, BT A4EHSNEE, R
RIEEEL: WAL F TNF-o f1 IL-18 K1 F 7K R EZEFRE: WE AT Sox-9 ] mRNA FRIAE
W, BRI MMPI3. Colx il mRNA RIEHEEE. & LANR, KETEHEW OA KREA —2iiEirE
F, AR FIMLE AT RS54 m s 220 Sox-9 ) mRNA FIRIEBAEIK MMPI3. Colx ) mRNA [k
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HA S, RIS RS HA AR R A — S
E&UH

5t N A BRI H (B FH S S A 8 [202013003) s [ 24 £ P [E) OF (BN ) BOR IR %% BT H

(JS-YF-KY-201912006),

SE K

(8]

[19]

[20]

(21]

[22]

[23]
[24]

W, AEPEZGCRM). dbat: AR A R, 1978.

mEBEREPEEEZ RS, PEEYE. 235 52 50 M) bt BEEHRGE, 2016.
SHMAE PR EDT . SN AR M]. SR SN RGH AR, 1988.

Va¥e, XISk, VEAER, &5 KIGTHAMR. 250 MR MENR T GC-MS 70Hr[)]. FEZZAI5E, 2009, 44(24):
1931-1932.
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