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[ ZE] 8@ TR HE PR % (hydrogen sulfide, H,S) K & ) & fE A2 4k, LK H,S XFH
4% 1B (interlukin-18,1L-18) 1755 (401 40 i\ 3£ [ 4> )8 25 (- 13 ( matrix metalloproteinase 13, MMP-13) 31k ()52
Wi % o RS RS — BB TR ST R (ST B F AR B ST B4 R ) JB A 19 6719 T SR 37 1 ST 8k
H, FHE PR 0 A I 56 1 VR H, S 195 2 5 DA 30 1) 40 2001 v 0 85 L AR X TE 8 R B A, D HL, S A R4 ik
G 2B A P 0 DR HL, S FH G A 2 T R B AN v 1L, S A VG A k- B~ S ( cystathionine
beta-synthase , CBS) | [t B fik -y-24 f# fiff ( cystathionine gamma-lyase, CSE) | %t 3 PN Bl B2 7 5% %% i} ( 3-mercaptopyruvate
sulfurtransferase , MPST) ; ] Western blot 3450 H,S & Hififf CBS ,CSE \MPST 75 A4 [R]1E 28 F2 B 0 30B A b i) & &
FEFRAHXT IE 8 N M 58 =0, 20 4 41 (1) X IRAL ORI AEAT 2545 (2) IL-B 4. 30 5 /L A9 IL-1B;
(3)IL-1B + H,S 4H - #£ 57 0.5 h i 200 wmol/L (¥ NaHS, Fi-hn 5 pe/L AY IL-18; (4) H,S 41 Hh0 200 wmol/L )
NaHS, Western blot 462520 40 s MMP-13 25 15 . B AZ ] F B p65 (nuclear factor kB p65, NF-kB p65) K #ifR b
NF-«kB p65 % [ 1) % fit , Real-time PCR A5 %% 2 40 ) MMP-13 JE[H (9% 1500 . # R - IR ST H, S
Frim N (14.3 £3.3) pmol/L, Outerbridge 434% 3 4K H HZH CSE Fikit B 3 = T Outerbridge 439% 1 ZiRE 4R
H Ik (1.67 £0.09 vs. 1.26 +0.11,P <0.01) ,1fij CBS 55 MPST {323k 2 R G2 X (P >0.05), IL-
18 2 MMP-13 [ 3K 55 1E 5 % B4 B T, HL25 B HAT Geit 2475 X (1.87 £0.67 vs. 0.22 £0.10,P <0.05) , IL-
18 +H,S 21 MMP-13 {3555 IL-18 I W FEAR, H 22 F B A% 245 2 (0.55 +0. 11 »s. 1.87 £0.67,P <0.05),
H,S 41 MMP-13 (1) 3% ;K #5015 8 X HR 41 22 5 40 31 2% 38 o Real-time PCR J7 i & T 24 4 F 70 52 58 v & 41 40 g
MMP-13 FEPH 5 5 1 00, 25 R B IL-18 44 MMP-13 SER SR EH X A BT &, HER AR #E X
(31.40 £0.31 »s. 1.00 £0.00,P <0.05) , IL-1p + H,S 41 MMP-13 %56 5545 IL-18 4180 BRI, H25 5 HA ST
SR (24,41 £1.28 vs. 31.40£0.31,P <0.05), H,S £ MMP-13 5P 4% 545 1F % 0 BR2H 6 W 3 s k. 1118
AL p6o5 F R IEHE X A BT, HER B A% 0 (2.13 £0.08 vs. 0.73 £0.08,P <0.05), IL-18 +
H,S 4154 p65 i 1L-1p 41 A%, 2 F HA G235 3 (1.24 £0.13 vs. 2.13 £0.08,P <0.05) , H,S 41 i
P65 BEEALIE HX B2 TC W AR AL TL-18 H B R L p65 & BEEE W X AW W I &, H2ERBAERIT¥E XL
(1.30 £0.13 vs. 0.19+0.04,P <0.05), IL-1p + H,S 41k p65 & & 4% IL-18 410 WRRAK, .22 S A St
F30(0.92£0.26 vs. 1.30+0.13,P<0.05) ,H,S @Mk p65 & B IEH X A T8 EHAk, #e: HSZ25
T IR RS, T HR A 105 20 M4 i B AR A T MIMIP-13 49 T, DA T S5 0 X 2 B 4 L 7 2 B ) A 7 o
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Hydrogen sulfide in cartilage and its inhibitory effect on matrix metalloproteinase
13 expression in chondrocytes induced by interlukin-13
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ABSTRACT Objective: To investigate whether endogenous hydrogen sulfide (H,S) was involved in the
pathogenesis of osteoarthritis (OA) and its underlying mechanism, to detect H,S and its synthases ex-
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pression in knee cartilage in patients diagnosed with different severity of OA, and to explore the transcrip-
tion and expression of gene MMP-13 in chondrocytes treated with IL-18 or H,S. Methods: Synovial
fluids of the in-patients with different severity of OA hospitalized in Peking University First Hospital were
collected for measurement of H,S content using methylene blue assay. Articular cartilages of the patients
who underwent knee arthroplasty were collected for the cell culture of relatively normal chondrocytes. The
chondrocytes were cultured to the P3 generation and H,S molecular probes were used for detection of
endogenous H,S generation in the chondrocytes. Immunocytochemistry was used to detect the localization
of H,S synthases including cystathionine 3-synthase ( CBS) , cystathionine-y-lyase (CSE), and mercap-
topyruvate sulfurtransferase (MPST) in OA chondrocytes. Western blot was used to quantify the protein
expressions of CSE, MPST, and CBS in cartilage tissues of the patients who were diagnosed with OA and
underwent knee arthroplasty. The relatively normal human chondrocytes were cultured to passage 3 and
then divided into 4 groups for different treatments: (1)the normal control group, no reagent was added;
(2)the IL-1B group, 5 pg/L of IL-1B was added; (3)the IL-1B + H,S group, 200 pwmol/L of NaHS
was added 30 min before adding 5 pg/L of IL-13; (4)the H,S group, 200 wmol/L of NaHS was added.
The transcription and expression of gene MMP-13 in chondrocytes of each group were determined with
Real-time PCR and Western blot, respectively. And the total NF-kB p65 and phosphorylated NF-kB p65
in chondrocytes were detected with Western blot. Results: The content of H,S in the synovial fluid of
degenerative knee was (14.3 £3.3) umol/L. Expressions of endogenous H,S and its synthases including
CBS, CSE and MPST were present in the cytoplasm of chondrocytes. CSE protein expression in Grade 3
(defined by outerbridge grading) cartilage tissues was significantly increased as compared with that of
Grade 1 cartilage tissues (1.67 £0.09 vs. 1.26 +0.11, P < 0.05). However, no significant difference of
CBS or MPST expression among the different groups was observed. The expression of MMP-13 protein in
the IL-1Bgroup was significantly higher than that in the normal chondrocytes (1.87 £0.67 vs. 0.22 %
0.10, P<0.05), and that in the IL-1B + H,S group was significantly decreased than that in the IL-1§
group (0.55 £0.11 ws. 1.87 £0.67, P <0.05), and that in the H,S group had no significant difference
compared with that in the normal control group. The transcription of MMP-13 protein in the IL-18 group
was significantly higher than that in the normal chondrocytes (31.40 £0.31 vs. 1.00 £0.00, P <0.05),
and that in the IL-1B + H,S group was significantly decreased than that in the IL-1B group (24.41 +
1.28 vs. 31.40 £0.31, P <0.05), and that in the H,S group had no significant difference compared with
that in the normal control group. The total NF-kB p65 in the IL-18 group was significantly higher than that
in the normal chondrocytes (2.13 £0.08 vs. 0.73 £0.08, P <0.05), and that in the IL-18 + H,S group
was significantly decreased than that in the IL-1B group (1.24 £0.13 vs. 2.13 +0.08, P <0.05), and
that in the H,S group had no significant difference compared with that in the normal control group. The
phosphorylated NF-kB p65 in IL-13 group was significantly higher than that in the normal chondrocytes
(1.30 £0.13 vs. 0.19 £0.04, P <0.05), and that in IL-18 + H,S group was significantly decreased than
that in the IL-18 group (0.92 +0.26 vs. 1.30 +0.13, P <0.05), and that in the H,S group had no
significant difference compared with that in the normal control group. Conclusion: H,S affected the
cartilage degeneration by partly inhibiting the degradation of extracellular matrix.

KEY WORDS Hydrogen sulfide; Osteoarthritis; Matrix metalloproteinase 13; Cartilage diseases
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AR IR ARAFAC 0 K5 — BB R 5 AR 3 2
DU UE, A RIS B B RS R 1S
1.2 LTk
1.2.1 O H R 2 e Ol rh HyS i i

BOCH 4 CEPAIZ&AET 1000 r/min 8.0 5
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S350 Triton AP0 Y 20 min, PBS 3¢ )5 FH 4% (1A FH
S3E0) Z 5 HEEE 40 15 min, PBS Pk 3% ({4
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50 pm

The blue fluorescence represented the H, S within the chondrocytes, while

the black hole in the center represented its nuclear.
Bl BFA HyS 201N B R

Figure 1 Result of chondrocytes reacted with H,S
fluorescent molecular probe
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ML H,S & Ry IA i, AT A H,S & 1
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The chondrocytes were stained with the immunocytochemical method. Its nuclear was stained blue, while its cytoplasm was stained yellow. The yellow
cytoplasm in A, B, and C represented the existence of CBS, CSE and MPST, respectively, and D was the negative control image.

B2 G sy s s

A b LS £ MmN 2 AR

Figure 2 H,S synthetase detected with the immunocytochemical method in chondrocytes

A, the degenerative cartilage in level of Outerbridge 1; B, the degenerative carlilage in level of Outerbridge 3.

B3 ARLRRARE AR

EAIEPNENTEN

Figure 3  Gross samples of degeneratlve cartilage
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IL-18 + H,S 41 MMP-13 3 A % 545 IL-18 419 &2
Mefit, H 22 5 B Gt 2#3 L (24. 41 = 1. 28 s
31.40 £0.31,P <0.05), H,S 41 MMP-13 %t [H #%
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Real-time



WM, B RS X B R 1B S I IR B4R aE T 13 Rl £ 1) - 199 -

43 000
34 000 GAPDH
= 20y
£ 1sf
g,
7
g LOr
2
£ 05f
=
]
Outerbridge 1 ()uter})rldg,e 3
65 000 CBS 36 000 MPST
34.000 GAPDH 34000 GAPDH
£ 5.0 g
7 £ 04
L0 ¢
= 203
£ 30 Fa
é 20 E 0.2
< °
=10 201
2 o
Outerbridge 1 Outerbridge 3 E Outerbridge 1 Outerbridge 3

CSE, cystathionine y-lyase ; CBS, cystathionine B-synthase ; MPST, mercaptopyruvate sulfurtransferase; GAPDH, glyceraldehyde-3-phosphate dehydro-
genase. * P <0.01, compared with Outerbirdge 1. A, expression of CSE in cartilage graded in Outerbridge 3 was significantly higher than that graded
in Outerbidge 1; B, no significant difference of CBS was present between cartilage graded in Outerbridge 3 and 1 ; C, no significant difference of MPST
was present between cartilage graded in Outerbridge 3 and 1.

B4 AR EERER PR AT HyS A IRIL (n=8)

Figure 4 Expression of H,S synthetase in different severities of degenerative cartilage(n =8)
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Figure 5 H,S inhibited the expression of MMP-13 in chondrocytes S,
induced with IL-18(n =3) E 10
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