s et of

CREMAL ML)  Chinese Journal of Tissue Engineering Research

WS A GE KT RAEE R XTI E IR

%, #EK, 7
ORCID: 0000-0001-9005-5088(Z & #i)

PR, HAR, T, XK, T
DOI:10.3969/j.issn.2095-4344.1984

SCE IR IS

RS TRBRXTBEXTREREXTREHNEL

EE: 548 MEAEHR: it )
BRKR Huth | | ()Z&3¢Ma (AP & AL %
kRS AME QQFXTXE (2)Mankin’s 34~ PRXF A
FEMET K (3)H,S FH#i Q)5 B AH—R 6

s (D#H HoS & &4 (4)B.# % PCR yHRA )
SRR :

BRwREE B S AEE: 2 AR S PR RIVRDY SR, fE4EA K B FUEAL T, DEAREE B S NABREME LA S
TP AR G M EE, A LR DU a4 i TR HaS.

BRwREE v ZLAREE: 2 M S SEMAR A RIS, DR Z AR ERR . o i TR, =D
A PP AR — A E BN IR HoS B, BT T MAS-T-HAL. R .

EREREAM. RIERSTEROBE S TEAMBIR, RXTREERERREENEAKERS.

HE
BR: HS REENIEFVNRT, TZAETAESALBES, E2NREER T RIFEEEEH.
BB9: E AT TR ST RART H HoS W ST IR AR, ERIT HoS XM T S R TR .
FiEs B 32 FUBE =K A RBENL NS AR B R4 HoS TR A HoS Azpdl, R4 8 H.
7 ST HRAUA AL B, BRI R AL, HoS T IZLAIMNG] HoS AR AL AR R Hulth R A M A,
Iy AT IS I E R K . NaHS FiBaf (60 umol/L). HoS & B I(E LA 2 8., 37.5 mg/kg: Hk
PEEHEEE, 60 mgkg)& 1 mL, 1Kk/E, %86 Ji. 5T7 % T 2018-03-01 &7 B K=3N ) s ie 2 i
Sxfitvl, S AHQU-MAL2018032.

HRE5ER: OREEN: FAEMBARYREREER; BHERTRARTREEE™E; H,S TH4A
T BB : I HoS AR AL T i IR AR B PR OGTT RALTE T, @Mankin's P45 B I 241
H2S T FRALRIIH] HoS A2 AL PP/ 802 A% AL s HoS T I PO RAVP 4y AR, #0iH HoS
AR BEERTT RS T @ U AR Yt 525 ANHRALL, BV 94 11 Bk B 5 1 et R,
AT HoS TR I B S5 H M P 0 e M T R AL RIEIE 2 5 0] HoS A g 11 8 Jie Ji o 1 e e
R AREZEHIEIR; @5FMHRATRALE, HS THHAXNREHEREEEAR 1. REEEA
i 3 535 485 (g 13 mRNA Riz/KTREK: 0] HoS A4l 1A mRNA Rik/K TN, g5 58U,
HoS Al UGS eE P RSB E AR 1. AR&REAR 3 5EM&EE AR 13 mRNA HRIEKT,
I TR TR SR AR A BRAR, i 571 96 R B T el (R E

K BEIA:

BHEXRTH: it A, THREEL: BEmEELM: % RTHE: RARRE: AR TR
hE4SZES: R453; R689.3; TQL105.1+2

E&%m:

[F5¢ B AT I 0 H( BAEFI A4 ) 81702172), Wi H #1757 HIZbET: B4 IR FIHE i 410 H
(17-3-3-12-nsh), HiH#17#HN: FhEE

HEEEIE:

WEGTHF B 7 /4 %: cystathionine Bsynthase, CBS; WtwiiF v #4Ff4: cystathioniney-lyase, CSE; E/F#
JEEFIMEF % matrix metalloproteinase, MMPs

Hydrogen sulfide protects articular cartilage in rabbit models of knee osteoarthritis
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Abstract

BACKGROUND: HS is an important inflammatory regulator, which widely exists in various tissues and
organs of human body and plays an important role in many systemic diseases.
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OBJECTIVE: To investigate the effect of H,S on articular cartilage degeneration in rabbit knee osteoarthritis model and to explore the
therapeutic effect of H,S on osteoarthritis.

METHODS: Thirty-two New Zealand white rabbits were randomly divided into four groups: blank control, osteoarthritis, H,S, and H,S inhibition
groups (n=8/group). Blank control group was not treated, the other three groups were used to establish the osteoarthritis model by modified Hulth
method, and were then injected with normal saline, NaHS diluent (60 pmol/L) and H.S synthase inhibitor (aminooxyacetic acid, 37.5 mg/kg;
propargylglycine, 60 mg/kg) 1 mL each into the knee joint cavity once a week for 6 weeks. The study was approved by the Laboratory Animal
Ethical Committee of Qingdao University, approval No. AHQU-MAL2018032.

RESULTS AND CONCLUSION: (1) Pathological changes: the morphology of articular cartilage in the blank control group was normal; the
degeneration of articular cartilage in the osteoarthritis group was serious; the degeneration of articular cartilage in the H,S group was mild;
and the degeneration of articular cartilage in the H.,S inhibition group was more serious than that in the osteoarthritis group. (2) Mankin’s score
showed that the scores in the osteoarthritis, H.S and H,S inhibition groups were significantly higher than those in the blank control group (P <
0.05); the scores in the H,S group were lower than those in the osteoarthritis group, and the scores in the H,S inhibition group were
significantly higher than those in the osteoarthritis group (P < 0.05). (3) Type Il collagen staining showed that compared with the blank control
group, the positive staining of type Il collagen in the osteoarthritis group was significantly lower and unevenly distributed; the positive staining
of type Il collagen in H,S group was higher than that in osteoarthritis group; the positive staining of type Il collagen in H,S inhibition group was
significantly lower and the superficial layer was defective. (4) Compared with the osteoarthritis group, the mRNA expression levels of matrix
metalloproteinase-1, matrix metalloproteinase-3 and matrix metalloproteinase-13 in articular cartilage were decreased in the H,S group, and
increased in the H,S inhibition group compared with the osteoarthritis group. (5) These results show that H,S can inhibit the mRNA expression
of matrix metalloproteinase-1, matrix metalloproteinase-3 and matrix metalloproteinase-13 in articular cartilage, reduce the degradation of
type Il collagen in articular cartilage, and protect articular cartilage in osteoarthritis.

Key words: osteoarthritis; hydrogen sulfide; type Il collagen; matrix metalloproteinase; rabbits; articular cartilage; soft tissue construction;
tissue engineering
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Table 1 Model process of rabbit osteoarthritis
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Table 3 Effect of of hydrogen sulfide on the advanced Mankin's
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Figure 1 Effect of of hydrogen sulfide on the gross observation of knee joint in rabbit models of osteoarthritis
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Figure 2 Effect of of hydrogen sulfide on the histological observation of knee joint in rabbit models of osteoarthritis (hematoxylin-eosin
staining, x200)
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Figure 3 Expression of type Il collagen
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Figure 4 Effect of hydrogen sulfide on the mRNA expression levels of matrix metalloproteinase-1, matrix metalloproteinase-3 and matrix
metalloproteinase-13 in articular cartilage in rabbit models of knee osteoarthritis
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