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Abstract

BACKGROUND: Our previous animal experiments have shown that Rongjin Niantong Fang can affect the decomposition and anabolism of cartilage matrix
through long non-coding RNA (LncRNA) growth arrest-specific transcript 5 (GAS5)/miR-21, thereby preventing and treating knee osteoarthritis. Whether
LncRNA GAS5/miR-21 can be used as a target for the prevention and treatment of knee osteoarthritis still needs to be verified at the cellular level.

OBIJECTIVE: To explore the mechanism of Rongjin Niantong Fang in the treatment of knee osteoarthritis at the cellular level.

METHODS: (1) Forty 8-week-old SPF male Sprague-Dawley rats were randomly divided into blank serum group, Rongjin Niantong Fang-containing serum group,
and glucosamine hydrochloride capsule-containing serum group. 0.9% normal saline, Rongjin Niantong Fang (0.45 g/mL), and glucosamine hydrochloride
capsule (0.015 g/mL) were intragastrically given to the rats in the corresponding groups to collect drug containing serum. (2) Cells were treated with
interleukin-1p to induce degenerative chondrocyte model. (3) Chondrocytes from the knee joint of Sprague-Dawley rats were isolated and cultured. Passage

2 chondrocytes were obtained and divided into blank group (blank serum), and model group (interleukin-1B+blank serum), treatment group (interleukin-
1B+Rongjin Niantong Fang-containing serum), and control group (interleukin-1B+glucosamine hydrochloride capsule-containing serum). After 48 hours of
intervention, the gene and protein expressions of LncRNA GAS5, miR-21, tissue inhibitor of metalloproteinases 3 (TIMP-3), matrix metalloproteinase (MMP)-
3, MMP-9, MMP-13, and a disintegrin and metalloproteinase with thrombospondin motifs (ADAMTS-5) were detected by real-time PCR and western blot,
respectively. (4) Chondrocytes were transfected with LncRNA GASS5 overexpression lentiviral vector. Then, the transfected cells were divided into LncRNA GAS5
empty vector + blank serum group, LncRNA GAS5 empty vector + Rongjin Niantong Fang-containing serum group, LncRNA GAS5 overexpression + blank serum
group, and LncRNA GASS overexpression + Rongjin Niantong Fang-containing serum group. The gene expressions of LncRNA GASS5, miR-21, TIMP-3, MMP-9,

MMP-13, and ADAMTS-5 were detected using real-time PCR.

RESULTS AND CONCLUSION: Culture with the serum containing 10% Rongjin Niantong Fang and 15% glucosamine hydrochloride capsule for 48 hours
significantly increased the activity of chondrocytes. Compared with the model group, Rongjin Niantong Fang-containing serum and glucosamine hydrochloride
capsule-containing serum could inhibit the gene expression of LncRNA GAS5, MMP-3, MMP-9, MMP-13, and ADAMTS-5 (P < 0.05) and promote the gene and
protein expression of miR-21 and TIMP-3 (P < 0.05). Compared with the blank group, the gene expression of LncRNA GAS5, MMP-3, MMP-9, MMP-13, and
ADAMTS-5 in the LncRNA GASS5 overexpression group increased significantly (P < 0.05), while the gene expression of miR-21 and TIMP-3 decreased significantly
(P <0.05). Compared with the LncRNA GASS5 overexpression+blank serum group, the gene expression of MMP-9, MMP-13, and ADAMTS-5 was significantly
decreased in the LncRNA GASS overexpression+Rongjin Niantong Fang-containing serum group (P < 0.05), while the gene expression of miR-21 and TIMP-3
were significantly increased (P < 0.05). To conclude, Rongjin Niantong Fang could delay the degradation of cartilage extracellular matrix by promoting TIMP-3
expression and inhibiting the expression of MMP-3, MMP-9, MMP-13 and ADAMTS-5 through regulating LncRNA GAS5/miR-21, thereby preventing and treating

knee osteoarthritis.
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WA R R R IR AR IR A, H B4R R RIE T3
B 2 AN i A1 I S T T L, RO ACE b ZH
AN JREAT P AR O A3 SR A RN o A I R 3h 2T
WA R I W S5 T I 52 B ThRE B DRk, (R 3 KT
B AasT b, ey~ A A0 B S S AR, a2
YR B S A B 1] B BT, i A K B 4 B RNA(long
non-coding RNA, LncRNA) Ff] As W #4822 FIAF 5T, LncRNA 1£ %
PRI Fp R I TR 4 4 P AR IR T ot e L R 2 R
TR, AR5 W G 9 R A K e 5 V)R DG I iy 66 o AR
AL PCE ARG T T ROAE [ RIAE JT T, LncRNAs
Pyt (R TR WA L, LncRNA ZE K45 i 4
S 3% 55 A 5(growth arrest-specific transcript 5, GASS5) 5 J&
O R HE R B PR ARAEIE R, JFIUFSE LncRNA GASS
1K PR SO TR T BRCE R Y B R, Ui B LncRNA GASS 7E i
B R 2 R R PR AR, LncRNA GASS @ it
AN BT G AR, (k2 AR ART, AN T (2 B o1
Je R A UL miR-21-5p A R A A T R A AR
J, T BEA IR SN 4 o — R L RO S L A
LncRNA GASS AJ il miR-21 (i HEA AN BT P, hn s g

MR IR TR G e ER) P, AF
CHNFE CREE. BRIR. 1ILBYE” 2 TR ATXHEIRIT

SO H A BFEELRE P2 SRR BT SN B AT
KU, SRR TR R IO R T E A 2 RS
PR BRI F P2 St 7 b & R S5 va Ty i G
2 B 5 T 42 )& 5 (A (matrix metalloproteinase, MMP)1,
MMP-3, 8 — ARG . 200/ 3 1B, MR
INFER 1 a R, 42 7 2R 5 45 98 77 e A 2008 28 K ik
B AR, 00 881 5% B R AR P, (B L A 1 FE WL A A
AT BT, Bt TR sb g se e, R B4
AR IBFHFRAPHMBER, 45 TR &2
V&5 F T J5, Real-time PCR. Western blot 72 £ Wl i A% #& ‘&
411 Jfil h LncRNA GASS. miR-21, 3 Jii 4 )& & (A filg 310 1 47 3
(tissue inhibitor of metalloproteinases 3, TIMP-3)., MMP-3,
MMP-9, MMP-13 Fll it 2 & A ¥£ 4 J& & & I 5(a disintegrin
and metalloproteinase with thrombospondin motifs,
ADAMTS-5) 11k, R SR AR 77 & 24 MLIE fid LncRNAGASS/
MiR-21 52 M iR A B 21 i A1 o AR (0 1 FH LR o

1 ##}F1755% Materials and methods

11 &t AL, SR AN & 1B 5 IR R
AT, &Z1MmiE T/, Real-time PCR. Western blot
5 K 0GB AF #0148 B th LncRNA GAS5. miR-21. TIMP-3,
MMP-3, MMP-9, MMP-13 1 ADAMTS-5 [J ik, it 2 %
F5 98 75 E 24 37 38 3 LncRNA GAS5/miR-21 5 M 18 748 %5 15 41
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A0 S AR I BV AL . SRJG,  FABE T4t 08 s Bk e s
55, 1 #IE LncRNA GASS. # ZjIfiLi% T 1), Real-time PCR
AT 2R 5 1498 T B 245 ML X AL R AL LncRNA GASS,
miR-21. TIMP-3, MMP-9, MMP-13 f1 ADAMTS-5 [{] § W,
PRIT 2% 5 4 75 i 3k LncRNA GAS5/miR-21 X 4% B 4 fild 71 2
JRAR S () 5

1.2 BfIA AbE S2HGT 2018 4F 1 H & 2019 4F 12 A 7EAR
MR 2GR RS SR Fube . AR R 2 R B ) S s
D TE K

1.3 A

1.3.1 SEXHhYy 8 JAWSHEYE SPF 4 SD K 40 X, HT&
MG I %o 4 IR IEYE SPF 2% SD KHR 42 W, HF AR
R A A HEAREL . SD KRR g BT S v SE IS S A TR
TEA AL, SHIUES: SCXK( ¥ )2019-0007, L5677 %
oA T I 2K 2 B ) S IR A B 2R R 2 ik HE (FITCM IACUC
2020053), it AR [ bR S R A2 T
(e SARAFIIVEF e R R FAHL B E A M. S2aG 34
TE R 2R AT T TR, FER—U15 s KR
JEE M ek D PR . R AR T .

132 LA SR REHET AR SE Mg,
FeuEs B HEAR, T e EEBuREZAREE;
P o ) W (P BRRSE R ). A & 1B( 3£
[ Sigma A#], $¢%5. 1 2393); I ABGJRES (£ Sigma 2
"], 1%'5: V900892-100MG); fir4FIfLiF ( 3£ Hyclone A+,
B¢ '5: 10099141C); (X HE DMEM( g 55 AL M BB I A
fR A, T%%5: H210811); Trizol( & [H Invitrogen A 7], 1%
5: 15596018); PrimeScript™ RT mRNA Jx # ik 7 & ( H A
Takara A7), $¢'5: RRO47A); Mir-X™ miRNA #3187
TB Green™ Premix Ex Tag™ I[iif|#& ( H As Takara A &), 185
638316); AceQqgPCR SYBR Green Master Mix & 7 & (
Vazyme A7), B%%5: Q111-02); LncRNA GASS5 it %A 19 %5 2
LV-GAS5(45283-1) J 25 #k & Jp5 B CON238( L ifg H al A A );
RIPA Zf#iK. PMSF, BCA & 1M e RAl& (o RAED
FARHBIR AR, $85: P0013B. ST506. P0012); ADAMTS-5,
MMP-3, MMP-9, MMP-13, TIMP-3 —35 ( 3£ [H abcam A 7],
%5 . ab41037. ab52915. ab76003. ab39012. ab39184);
Anti-rabbit 1gG HRP-linked Antibody — #i (CST & &, 1% =
7074s); K Aa bR AH GBI ZFCAR M WAV EAR A IR 2\ %
T R

1.3.3 s2IG{Y#s  NanoDrop 2000 #f&E 766 E it (Thermo
AF]); PCRAX (Bio-Rad AH], H%5: S1000); SLHS % iE &
FER Y (S E AB A F], 5. 7500 Fast System); 57
BB L (#5]E Eppendorf A, %S 5417R); Olympus
PG E S ( H AR Stkalatt, 5. IX70); &t
JB: HL ¥k £ %5 ( 35 [/ ThermoFisher A 7], %5 E-GEL); /7Y
AL RS SRR %t (3£ Bio-Rad AvH], Y5
IX70ChemiDocXRS+)
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141 KEBCEMMPOIRE ™ wai it =, w2 H4
i SPF 2% SD KRR, F 2% L Z4h4% 5 mL/kg 17 & i
KRB IG, FFREOM . JORE &4 T AT BRI
N, FERLREE RO, BN E R HON 75% L
ITCH R, fEE G TAE G PR ERAE, JoF AR ke
PBS Fu /M im e M A2, F TR UIMTILEY . B0 4T PR OGTT,
SEVIBRIEE, X PARSE, REREFE. KE
RER T G B, FARTI /NG BT OG5 3R TH FL A g 3
PR, AEYIHGE 2R s N, PBS PR 3 Ik, H
) ¥ el REVIFE, 4% 1mm® K/, I 0.2%
IR 5l 5 mL, RS e Re 2/ R, & 37 ClE
HKIBEIK B 2 h 5, BUHERE 5 min, T E5 2 200
H e HM i it J€ )5, I 15 mL EP & H1, 1000 r/min &5.0»
3min, 7 LiEW, B OFIRIBULIE, A 4 mLE R HCN
10% i 45 L35 (1) DMEM $5 377K, RS VAsRdT H 240, Hefp
T 25 cm® B 5, BT 37 C. AR BUN 5% CO, R AR
AT IRAE TR, RUOAEARYEM . B BSOS, EP BT 4E M
DU Z, A4 N 2 R 3 B IR AE SR AL P 4k &
TN 0.2% 11 R R 5 mL, Zk4:31k. 407 39k, HJa AR
RETHAG IR B N R 258, B 48 h T He 1 (IR FREE, {5
B N A A KA .

KRB EAERIE TR R -

SRR 4 JHS SPF Gtk SD KRR V& IE B m i S s

BEFRAE AR AR AR IS R 8 A i, R AR AR 7%, dlifh
e 4

ERE ERA 0N 10% JiBZE LI Y DMEM £5 3877

BEFRATE)  JRACANARRT IR 24 h JFUAI, 2545 48 h B 1 REFIREE

MR AR AN A K 25 em? B 3R R 25 4L 1 80%-90% I 34T 4%
8, I 0.25% 25 11 B 300-500 uL, it il 4 g i i 2y 1x10° LY
MIANM B, AR TR 7R, & 4 mL, RIONES 1 ARBCE 4,
48-72h fE 1R, RMEEE. Afbivss 2 RECEA, 47 RS

M E ARGt S T AR AR S A Ak 2 et s e R 4l

RIBSHOE %090 2 AR e 2 R S SRR s AR B 2 B S, S S:

FJTCM IACUC 2020053

1.4.2 SZMER % 8 J&k SPF gkttt SD KR 40 H, RH
BENLE T RIE S A BTG (20 R ). SRR & 24 1iE
(10 H ) MR AL E M IR S 2 IE A4 (10 K ), i
“NFNEH YR 22 AR T 5 0 S AR B R R s B, %
10 ml/kg 73 45 T AR B ER UK. SRk 7 (0.45 g/mL).
PR 5 4 B 8 (0.015 g/ml) S, %4274 7R
FEHATZ® 120, #B 1, 2, 3h FEEEINCRIMGIS 52
Mg, IMiE=REE 4 h, 3000 r/min .0 15 min, IR E
EIME, 56 C/K# 30 min, 0.22 pm 4F3kjE a8t g, -80 C
(7474, 3% 32 B ] DMEM 1% 35 35 J0 1) A 97 9 B 72 4 8%
FrHk,
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CCK-8 Ml & 2 24 ML 75 T T B 44 i B RN 28006 &R B
AR RHE 2 RBCE M, HIERTH S, HS RS 5
4 10% Jifi 4 IfiL 3% FY) DMEM 1 77 5k Vi i 40 Al 2, 4 ik iz
Sy 5x107 LY, #eRhF 96 FLAL, ffL 100 ul. % 1 51441,
WK K 5%, 10%, 15% ASFEEF 40T Hidl. % 1> 96 1L
BOR—ANT Rl A1 B, 73 AT 7 24, 48, 72h. F:Fl 24 h )5,
53 96 FLAR RS TR AR DMEM 5 77 B AUAN [RI 4 43 %
SRR T & 2 MIE B PR A FE I AT IR I B 2 i . BT
24h, HC1HUR, ERKMT, AL CCK-8 VAR 10 uL, i
Far= S, 37 CHFAE 2 h 5, W5E 450 nm i Kb FEAE
1.43 REFEFHMT &% 2 AQ%E 7111,
SN A (B AME ). BEA (10 ng/mL A4 2 1B+
EME )y BT 4 (10 ng/mL 4 a3 1B+ AR 3 ECh
10% ZR 4598 5 & 2 135 ). XHIR 4L (10 ng/mL (40l =
1B+ AR 73 B 15% #hIR 2 R A M IR & 2 1% ), &4
T-1 48 h J5, il AH SCAEH7 o
1.4.4 RNA 4287 % Real-time PCR #& ] Trizol y:#2HL % RNA,
435 FH PrimeScript™ RT mRNA 45 55 R 77 &A1 Mir-X™ miRNA
J= i 3 ) £ ) i 353K 18 cDNA, A AceQqPCR SYBR Green
Master Mix i 71| 5 Fl TB Green™ Premix Ex Tagq™ 11 i 7 &5 4
S B AL IS FEAR B CT B, miR-21 BLU6 AN Z, Hp
PL B-actin N2, KA 278 EER M £EE, B
B 50 F (5°-3'): LncRNA GAS5 375 4): AAG GCA
TGG CAA GCT CCA CAC, Fil#5|4J: TGT TCA AGC ATC CAT CCA
GTC ACC; miR-21-5p 5| #JJ: GCA CCG TTA GCT TAT CAG ACT
GA; U6 LJi# 5] %): CTC GCT TCG GCA GCA CA, R 75| ¥:
AAC GCT TCA CGA ATT TGC G; MMP-3 |- Jif 5| #: GGC ACC
AGT CAA CCT CAA, Ril#5|4): CCATCT ACA CAG AGA CAG TTA
CTT; MMP-9 354 GCT GCT CCA ACT GCT GTA, 5|4
CAT CCA ATA AAT TCC TCT GTC CCT A; MMP-13 [ 3| #): GCT
AAG GCA GAC ATA GTA AGT AGA T, Fil#5]4): ACA CAT CAG
TAA GCA CCA AGT; ADAMTS-5 |7 5] #): AGG GCA CTG GCT
ATT ACG, FUf5|4: GTT CTC ACG CAC CTT CCT; TIMP-3 |-
W5140: GCG TGT ATG AAG GCA AGA TGT A, Rili514): CAG
GTG GTA GCG GTA ATT GAG; B-actin I-Ji#5|4): TCA CCC ACA
CTG TGC CCA TCT ATG A, R ¥l 5] #): CAT CGG AAC CGC TCA
TTG CCG ATAG.

1.45 7 [ 4L EL & Western blot %5 3]  F RIPA 24 fif W 12
B ERE, BCAVENIE & 48 MK, SDS-PAGE # JIZ Hi Uk
BH, BEPER EEARE PYDF L, =iEEMH1h,
ADAMTS-5, MMP-3, MMP-9. MMP-13. TIMP-3 —H{i% & i 7%,
TBST P 3 YK, BEK 10 min, iR E —Hi 1 h, TBSTHLE 3 K,
UK 10 min, SR T B350 N ECL B Wi AT IR L 5,
Image Lab # /73 #r %ir «

1.4.6 SRR T & 25 M5 T 10d 3R 9% LncRNA GASS [ &
S AR B R 5x107 L K BCE 4 2 mL 3 RPT 6 AL
PR IIAAE R EE G, 534 LncRNA GAS5 7S A4 + 7% [ ILIF

4. LncRNA GAS5 ZF ik + TRFA 3 H0CH 10% 2 54k 77 & 2
M35 4. LncRNA GAS5 3 35 + 25 (115 2H. LncRNA GAS5
i RIE + R ECN 10% R R T S 2G4, THi48h
J& Real-time PCR #& | % 44 LncRNA GAS5. miR-21, TIMP-3,
MMP-9, MMP-13 fll ADAMTS-5 £ [ Fik.

1.5 &R OWIMSLL:, Real-time PCR. Western
blot 4 I3 4% %% B 41 il -1 LncRNA GAS5, miR-21, TIMP-3,
MMP-3, MMP-9, MMP-13 fil ADAMTS-5 [f] % ik; @ 4 fi
12955 T R YL 5206, Real-time PCR 6 I 15 95 75 /6% J 0B 40 i
' LncRNA GAS5. miR-21. TIMP-3. MMP-9. MMP-13 #
ADAMTS-5 [fj3ik .

1.6 it F a4t RH] SPSS 22.0 AR AT HdE G it 0 #r e
HREERFE ESOAR L xts TR, FEESDAMZ
M BCR FHBR R 7 20 ABw i, FZE5F K
FH LSD K36, 7 Z A 55 K H Games-Howell #3565, A 46 7K #E
a=0.05. LEGL T 257 1L O AR B R A K G B K i

2 458 Results

2.1 A MLy AR ILER S48 WEAMREEFRE RS,
KB B AN 2 BB WS R A ARG JFAEK
HYIMRT TR 4 K, MBCMEAEKIFTFEA R, 2HES
FTCEAMRIE, 7RG B, TE R R FERE, A
MR R A, MR R BRI, A7 T M fs by, #
KAECR, ZAOEHCRIR, WE 1A, 5 1 RBE RS
B2 K, S U B S A S AR R, R 2 A RE AR G
M Z BMIE, BAEMIE—, LFEW,. Smks], £k
WA R4, WE 1B, 55 2 /UHE iR 75 2 R, 0k
BEE RS 1 ABCE IR, CAeMMEEK, BRI
T, DFEW, BAEGEWY—, ERRES R, HaEEE
B, AR T T RE s, WL 1C.

22 AU hF TR ET @ik antE 5 RERL A
CCK-8 il 28 J UL 2 MASFRLR ML (8] S5, 5728 [ I
AL, B AR 2 0 25 100375 T T0UAH M A 5] B[R] f5 6 248 i 7%
PEXS T (P < 0.05); vt 2 h SR i B[] i 4 6 it 1k ok 21 e s
(P<0.05). MANFEREFRINTAIBCE, SRS 25 G R 7%
giff 24, 48, 72 h i}, 4HfLIEPESS TR (P < 0.05); Hrpkr
Fi 48 h I 4 35 1A B By (P < 0.01)0 AN [E] ML i AR A 43
R, RARDECN 10% 2% 55 Rk 75 2 24 1035 35 77 44 M (3% 1
i TARAR G H0R 5%, 15% 2% i i 77 & 24 L35 (P < 0.05);
PRRR T BN 15% 11 35 IR 2 5 1 76 W Je 3 5 24 I 35 15 = 4 B )
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