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Effect of Mesenchymal Stem Cells Injection on knee osteoarthritis in rats
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Abstract: Objective To evaluate the efficacy of Mesenchymal Stem Cells Injection (MSCsl) on knee osteoarthritis induced by
surgery in rats. Methods Eight out of 70 rats were randomly selected as the sham-operated group, while the remaining 62 animals
underwent unilateral surgical modeling of the right knee joint. Four weeks after surgery, X-ray examination and K-L score were
performed. Forty model animals with successful and good condition were selected and randomly divided into model group, sodium
hyaluronate (positive drug, 0.5 mg sodium hyaluronate injection per joint cavity) group, and MSCsl low, medium, and high doses
(1.5 x 10°, 5.0 x 10°, 1.5 x 10° per joint cavity) group based on K-L score, with eight in each group. Starting from the day after
grouping, the sodium hyaluronate group was given once a week, while the other groups were given intra-articular injection once
every two weeks for five weeks. The sham-operated group and model group were given an equal volume of 0.9% sodium chloride
solution. The knee lesions of rats were detected by X-ray machine. The behavior and pain threshold of rats were recorded after
administration. The gross observation score of articular cartilage was recorded during dissection. Serum levels of interleukin-1p (IL-1p),
interleukin-6 (IL-6), tumor necrosis factor-a (TNF-a), transforming growth factor-f (TGF-f), C-terminal peptide of type II collagen
(CTX-II) and prostaglandin E, (PGE,) were detected by kits. The knee tissue was taken for pathological section, and the tissue injury
was observed by HE staining and toluidine blue staining. Results Compared to model group, MSCsl 1.5x10° cells significantly
reduced the X-ray score of rats (P < 0.05) and the gross observation score of rat articular cartilage (P < 0.05). After four weeks of
administration, MSCsI 1.5 x 10°, 5.0 x 10°, and 1.5 x 10° cells significantly reduced rat behavioral scores (P < 0.05, 0.01), 5.0x10%,
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1.5 x 10° cells significantly increased the pain threshold in rats (P < 0.01). MSCsI 1.5 x 10° cells significantly reduce IL-1B in serum
level, elevated TGF- level (P < 0.05), 5.0 x 10’ cells significantly reduce IL-1p, IL-6, CTX-II levels in serum, elevated TGF-p level
(P <0.05, 0.01), 1.5 x 10° cells significantly reduce 1L-1B, IL-6, CTX-II, PGE, levels in serum, elevated TGF-B levels (P < 0.05,
0.01). The HE staining results showed that each dose of MSCslI could effectively alleviate the histopathological changes in the model

rats, with mild synovial, cartilage, and subchondral bone lesions. Toluidine blue staining showed that various doses of MSCsl can

reduce cartilage matrix damage in model rats. Conclusion Intra-articular injection of stem cells once every two weeks has a

significant therapeutic effect on surgically induced knee osteoarthritis in rats.
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Fig.3 Effect of MSCsl on joint histopathological changes in rats (HE staining, x40)
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Fig. 4 Effect of MSCsl on joint histopathological changes in rats (TBS staining, x40)

SRARREAR IIVE F, CEAR G e B . AW R
FAR R K BB O RABLA, MSCSLIR T
U2, UL X AT AT N2 VE 4 IR BRI E | LV Fe
B RS 5% 5 2H 23 5 B 2 A A ON VR AN B b, W ER
MSCsIX R BT AR R B IR 9015 98 IR R o
TEIEH B GUT 5 50H 40 M8 15 40 i 4 8 5 B 2y
(1) B A5 P A A L R P47, SR T, ZE R BDIRAS T
A N P TG R R HE 4T A A R S5 R R 1 L O T K
BRI TR B, 40 i — i RT DA
R M A (A 8T i, AT DS i T 1 R A
J A1 35 JBT ) A S AR B e DA g 6 v 4 B 3 A L 9 EL
AL DL 56 5 R B ARE B . ARETE KT R R
WAL PR EZEXREENEH, 2 ERN TS5 TH
T A s B AR AL G AR, A PRI M IR TL-1B
IL-6 F1 TNF-a PA f2 2% 57 42 & 25 (A i (MMP)-13 5553
i AR DR TSR R 2 A R R
fift . Forb R A 40 M BR T TL-1B 2 B e 7 R O A
(DG BEAN 2 — , B R KRB R R A
W H R IL-18 K F+ &, IL-1B AT DA b i E 5
JR 43 A T , 6045 MMP 1 ADAMTS5™ ; IL-6 A
S0 R 2E S 9 L N R B R AR 4T i
IEH 85 s TGF-B J8 T #5Ab A K R 7, AT (2 ik 31 4m
JO 3458, R T a4k, (R 3 A 3 T R TR R R 1)
Ji% s CTX-TDR A R 5 8 4 i =z — RS R
R fift J5 , CTX-TLIK FE 7t 11 s PGE, 1] DA i) 2 1 SR b

() G AR JE ol P e o«

I 9 RE AT ST 4 s T S77 915 A 1R R AR R R S T
TR B 4E R B S R VA ¢ . B R
AT 3 N LS AL ) ML 20 RO AS TR A 58 R 22
B s A 1 M2 B 40 i 5 A R AR S . M1 B R 4H
MLAE G 2 WA TP y RIS, 0 oK 4R 28 41
Jf PR 7, U TL-1B < IL-6 A1 TNF-a 25 , 51 RALE 205 2
R, X AL T 2 208 i . M2 B4 i B A
PoaENE, E B0 WA IL-10.1L-4 . TGF-p 54710 & J i
AR IR 7, 3 90E K g . SCHRIRED, MSCs A
B 2 1m) AR E R 7, AT DA N R
BCE LA ARG D7 S 40 AR, AEAT LA S T VA A
HEZ M REREEEH. MSCs b /EH T Bk
YA, 12 T I A i A M 3 M2 T SR B L AL
a2 78 DRI -1 ERRE T, 920> 48 A4 200 LV ) A O 15
47, L R R . A, MSCs T E &
I AEYEEY T, B E A IR AR & 1
X A7 E K & B miRNA, 7[5 2 Rl 5
o Si@%. HEEMSCs /s NG HE R miR-206 (1)
FIE , FRACLE R R B E B s RIE W B3, )
T A 33 B D1 48 v %) R 4 B G B R A3 AL R
AT o SRYR T R B 2 MSCs H ) 4b
WA AT 3 miR-100-5p #1 il mTOR 15 538 i , 34 51
S Al O i v O e
miR-92a-3p fE IEH N5 H KW R BE T REF



$F46% F 1087 2023F108 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 46 No. 10 October 2023 - 2185 -

0 25, JF HLAE MSCs 2316 B 40 i 1 3 72 i
& ¥ A ik, miR-92a-3p W] 4 ] B 4i o
WNTSA (I3 IE , (233 5T 4 H )38 58 K 3L 403, 41
B T B A, PR i RO S R, &
W 9E 3 G0 A T A A BP0 5% 45 B AR AN AT 9 2 e
] AR AL I3 TR TR 2 S0 B 2 A B 25 2 f
FEVEA MSCs X K SR 6 R BT E R, J5 4
M R4 AR IR I 5 B miRNA %5 ) FE R 1 HAE
FIALH o

AHIFFE 45 R W, MSCsT Al LB B o< 35 4 K
B O 4 fi [B) R 90 O 15 00 B BBORS k> B AR
U B DR 98 K BRAT N AR, 3 v K B A
VIR JNE N o 2H 495 FEL 2 s MSCsI Al A [l 72
M 5 DT % KRR B R R R R
. 2 B MSCsLld 2 2k 2 @45 2 48 i )
PER TR BUE T A FERY, R0 KR R
T RA BRI AR

MBHR AL FAREEA R

SE Ik

[11 Li Z, Li Z, Huang Z Q, et al. Increased HIF-1a in knee
osteoarthritis aggravate synovial fibrosis via fibroblast-
like synoviocyte pyroptosis [J/OL]. Oxid Med Cell
Longev, (2019-10-10) [2023-08-01]. https://www. ncbi.
nlm.nih.gov/pmc/articles/PMC6348923/.

[2] He L, He T W, Xing J H, et al. Bone marrow
mesenchymal stem cell-derived exosomes protect
cartilage damage and relieve knee osteoarthritis pain in a
rat model of osteoarthritis [J]. Stem Cell Res Ther, 2020,
11(1): 276.

[3] Zhang L, Li M C, Li X C, et al. Characteristics of sensory
innervation in synovium of rats within different knee
osteoarthritis models and the correlation between
synovial fibrosis and hyperalgesia [J]. J Adv Res, 2021,
35: 141-151.

[4] Ke C, Li HY, Yang D, et al. Melatonin attenuates the
progression of osteoarthritis in rats by inhibiting
inflammation and related oxidative stress on the surface
of knee cartilage [J]. Orthop Surg, 2022, 14: 2230-2237.

[5] Adeyemi Wale J, Olayaki Lugman A. Effects of single or
combined administration of salmon calcitonin and omega-
3 fatty sodium in sodium

acids vs. diclofenac

monoiodoacetate-induced knee osteoarthritis in male

[10]

[11]

[12]

[13]

Wistar rats [J]. J Basic Clin Physiol Pharmacol, 2017, 28
(6): 573-582.

Kohn M D, Sassoon A A, Fernando N D. Classifications
in brief: Kellgren-lawrence classification of osteoarthritis
[J]. Clin Orthop Relat Res, 2016, 474(8): 1886-1893.

BRE T, WAL S, BRI, 45 . RS Hulth 32 A0TTRY i i
P SR ST AR IR O T AR B LU AT (). R
Fg e 22k 6, 2022, 32(2): 29-37.

Ou B F, Bie Y N, Chen Q Q, et al. Comparison of the
modified Hulth model and
collagenase injection as established rabbit models of
knee osteoarthritis [J]. Chin J Comp Med, 2022, 32(2):
29-37.

Estakhri F, Panjehshahin M R, Tanideh N, et al. Efficacy of

combination

intra-articular type 1l

therapy with apigenin and synovial
membrane-derived mesenchymal stem cells on knee joint
osteoarthritis in a rat model [J]. Iran J Med Sci, 2021, 46:
383-394.

5K, B, OGS, A B R RN RN R SRR
AU AR &P BE IR (0], 7 P R 2%, 2019, 41(11):
1428-1431.

Zhang W, Huang Y, Li G D, et al. Research status of
inflammatory factors and metabolic markers of cartilage
in osteoarthritis cells [J]. Guangxi Med J, 2019, 14(11):
1428-1431.

Zhang J Y, Rong Y L, Luo C Y, et al. Bone marrow
mesenchymal stem cell-derived

exosomes  prevent

osteoarthritis by regulating
polarization [J]. Aging, 2020, 12(24): 25138-25152.

Huang Y J, Zhang X M, Zhan J D, et al. Bone marrow

synovial ~macrophage

mesenchymal stem cell - derived exosomal miR-206
promotes osteoblast proliferation and differentiation in
osteoarthritis by reducing EIf3 [J]. J Cellular Molecular
Medi, 2021, 25(16): 7734-7745.

Wu J Y, Kuang L, Chen C, et al. miR-100-5p-abundant
exosomes derived from infrapatellar fat pad MSCs
protect articular cartilage and ameliorate  gait
abnormalities via inhibition of mTOR in osteoarthritis
[J]. Biomaterials, 2019, 206: 87-100.

Mao G P, Zhang Z J, Hu S, et al. Exosomes derived from
miR-92a-3p-overexpressing human mesenchymal stem
cells enhance chondrogenesis and suppress cartilage
degradation via targeting WNTSA [J/OL]. Stem Cell Res
Ther (2018-09-26) [2023-08-01]. https://www. ncbi. nlm.

nih.gov/pmc/articles/PMC6158854/.

[FAERE Z 4747



