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WE:BH  WITmiE (H,S) E i 8 ¥ B 40 (RAW264. 7 20 i bk ) & fbxd
BCE TR 40 ML (MC3T3 - E1 40 M #k ) BB 40 i 52 e J L HLfil . A ik B
RAW264. 7 HMIHEERN G 43 4 LH (B n=10) , 43 HI0% BRAH CRALHE) M1 15
S IMA 100 ng - mL™"fEZHE(LPS) ] M2 FHFA (JIA 20 ng - mL™" (1412
NE-4+20 ng - mL™ {4 ZE - 10,1IL -4 + 1L - 10) .GYY4137 FHi4l
(H,S itk GYY4137 100 wmol - L~"). FI 3 %% 5 & &t B & W 55 < 1
(RT — qPCR) F1 45 [ J5T B[ 306 ¥ ( Western blot) 4 I €2 4% Bl B IR L A + - «
(TNF - o) \HHMENE - 1L - 1) MiFEF I — AL A A (i - NOS) N
) M1 TR E g A i A 5C IR F- 19 mRNA [ 2 3R R FE 56 40 A & - 10
(IL-10) FKGEBRE - 1 (Arg — 1) AIH EE4HZ 14 (CD206) 1E 1 M2 B I 44
AHIEHE T/ mRNA J 2R (3R, e LS SRR & GYY4137 [T HifE
FAanfE I A R & - 8 (CCK - 8) 52 5 ik A6 M A [A] ¥ BF GYY4137 b 3t
RAW264. 7 ZHjl 24 F172 h Jg03EME (A 6 NEFL) o A =Ca AR I X IR
1 GYY4137 20(100 pmol « L7") M2 ZUAREY) Arg — 1 1 CD206 %k (434
n=10), ¥ MC3T3 - El 4153 4 H(n=10) 5350 0= B (TCRE 1755 5
FrEE) B X A (MBS R AR ) LR (5 RAW264.7 41
Transwell F£3%55%) f1 GYY4137 kb Hidt3E 340 (5 100 pumol - L™'GYY4137 i
AEFRE) RAW264. 7 AiffidEEE %) o A RT - qPCR YEAG M €045 Runt AH5C 4% 5% A
T 2(Runx -2) ‘EEE(OPN) (HTEARERD -2(BMP - 2) Fl8 WK B 5
1 (BSP) ZE P B AH DG FE ) mRNA AH X 2235 K7 5 FHAR A4 S5 R Bl ( ALP) Je (o
PR EERN RS bRE 1. SR XHIRAL M1 iS4 R GYY4137
T4 9 TNF — « mRNA A1 5 22 35 7K 5 43 51 91,56 £0.22 16.49 + 3.56 Fl
0.57 £0. 11;/L - 18 mRNA A XF ik K431 4 1.06 +£0.24 3.37 £0.76 Fi
1.43 £0. 34, M1 2 FREPRYY W25 5 T X B, GYY4137 THiH M ik
FRPR B EAR T M1 5 341 (P <0.001) . GYY4137 2 FIXt 2L Arg - 1
mRNA AN 35 7K 43 31 1. 38 0. 36 H10. 91 £0. 12; CD206 mRNA # %} 32 35
AR5 5 R 17.43 £2.84 F1 1. 14 = 0.21; CD206 #& [ A1 % 2 ik 7K F- 43 51 K
0.89 +0. 2571 0.20 + 0. 04;i - NOS 4 H A XF KB AKF 43514 0.72 + 0. 19 Fi
0.25 +0. 07 ;Arg — 1 AHXFFIK K405 428. 65 +3. 211 12. 31 2. 15;CD206 A
St 2238 K 4431, 24 £2. 89 F1110. 87 1. 98, GYY4137 FHi4LH L ikfs458
WESTINBH, AR E L2 RYARITFE L (P <0.05,P<0.001),
GYY4137 TAbPILRE SR Fndb 8 3R 4 i Runw — 2 mRNA AHXT 2R 35 7K 43 51k
3.21 £0.45 F1 1. 56 +0.22; OPN mRNA A8 %} 22 3k 7K 43 51 7 2. 89 +0.38 Fil
1.43 0. 19;BMP -2 mRNA %} 2235 7K 4> 3124 3.56 £0.52 Fl 1. 67 +0.25;
BSP mRNA FX} 221k K 43504 2. 98 0. 41 F11. 51 £0.20,GYY4137 WikbFdt
BFAN) FidtEr R m TSR, AR L ERYA S FE (Y
P <0.05), GYY4137 Tijb Rt 4% 55 20 F0 B 4 BRAL Y ALP ()56 %5 B2 (OD) {H
43517 (0.89 +0.12) F1(0.56 +0.08) wm’; P& 2 4T e (5 45 25 15 185 B4 31
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Abstract: Objective To investigate the effect and of hydrogen sulfide ( H,S) on the osteogenic differentiation of
osteoblast precursor cells (MC3T3 - E1) by regulating the polarization of macrophages ( RAW264.7). Methods

RAW264.7 cells were divided into four groups (n =10 in each group), including control group (untreated), M1
induction group [ added with 100 ng - mL™' lipopolysaccharide ( LPS) ], M2 induction group ( added with
20 ng - mL™" interleukin =4 +20 ng - mL ™" interleukin — 10, IL -4 +IL - 10), GYY4137 intervention group ( H,S
donor GYY4137 100 wmol + L™"). Reverse transcription quantitative polymerase chain reaction ( RT — qPCR) and
Western blot were used to detect the mRNA and protein expression levels of M1 macrophage related factors including
tumor necrosis factor —a (TNF —a) , interleukin —1 B (/L —18) and inducible nitric oxide synthase (i - NOS) and
M2 macrophage related factors including interleukin — 10 (IL - 10) , arginase — 1 (Arg —1) and mannose receptor
(CD206) , and to verify the effect of polarization induction and the intervention of GYY4137; cell counting kit — 8
(CCK -8) was used to detect the activity of RAW264.7 cells treated with GYY4137 at different concentrations for
24 h and 72 h (6 wells in each group). The expression levels of Arg —1 and CD206 in control group and GYY4137
group (100 pmol - L™") were detected by flow cytometry (n =10 in each group). MC3T3 - E1 cells were divided into
four groups (n =10) , which were blank group (without osteogenic induction medium) , osteogenic control group (with
osteogenic induction medium ), co — culture group (co — cultured with RAW264.7 cells Transwell ) and GYY4137
pretreatment co — culture group (co — cultured with 100 wmol « L™' GYY4137 pretreated RAW264.7 cells). The
mRNA expression levels of osteogenic related genes including Runt — related transcription factor 2 ( Runx — 2),
osteopontin( OPN) , bone morphogenetic protein —2( BMP —2) and bone sialoprotein( BSP) mRNA were detected by
RT - qPCR; alkaline phosphatase ( ALP) staining and alizarin red staining were used to detect osteogenic
differentiation. Results The relative expression levels of TNF — o mRNA in control group, M1 induction group and
GYY4137 intervention group were 1.56 +0.22, 16.49 £3.56 and 0. 57 +0. 11, respectively; the relative expression
levels of IL — 18 mRNA were 1.06 +£0.24, 3.37 £0.76 and 1.43 +£0. 34, respectively. The above indexes in M1
induced group were significantly higher than those in control group, and the above indexes in GYY4137 intervention
group were significantly lower than those in M1 induced group (all P <0.001). The relative expression levels of
Arg =1 mRNA in GYY4137 group and control group were 1.38 +£0.36 and 0.91 +0. 12, respectively; the relative
expression levels of CD206 mRNA were 17.43 +£2. 84 and 1. 14 +0. 21, respectively; the relative expression levels of
CD206 protein were 0. 89 £0. 25 and 0. 20 £0. 04, respectively; the relative expression levels of i — NOS protein were
0.72 £0.19 and 0.25 = 0.07, respectively; the relative expression levels of Arg — 1 were 28.65 + 3.21 and
12.31 +£2. 15, respectively; the relative expression levels of CD206 were 31. 24 £2. 89 and 10. 8 +1. 98, respectively.
The above indexes in GYY4137 intervention group were significantly higher than those in control group, and the
differences were statistically significant (P <0.05, P <0.001). The relative expression levels of Runx —2 mRNA in
GYY4137 pretreatment and co — culture groups were 3.21 + 0.45 and 1.56 + 0.22, respectively; the relative
expression levels of OPN mRNA were 2. 89 +0.38 and 1.43 +0. 19, respectively; the relative expression levels of
BMP -2 mRNA were 3.56 £0.52 and 1. 67 +0. 25, respectively; the relative expression levels of BSP mRNA were
2.98 £0.41 and 1.51 +0. 20, respectively. The above indexes in GYY4137 pretreatment co — culture group were
significantly higher than those in co — culture group, and the differences were statistically significant (all P <0.05).
The OD values of ALP in GYY4137 pretreatment co — culture group and osteogenic control group were (0.89 +0.12)
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and (0.56 +0.08) wm’, respectively; the areas of alizarin red stained calcium nodules were (2 865.32 +215.67)

and (1 568.45 £189.32) pum’, respectively; the above indexes of GYY4137 pretreatment co — culture group were

significantly higher than those of osteogenic control group, and the differences were statistically significant (all P <0.05).

Conclusion 100 wmol -+ L.™' GYY4137 can enhance the osteogenic differentiation of MC3T3 — E1 cells by promoting

the polarization of RAW264. 7 cells to M2 macrophages, up regulating the expression of osteogenic related genes.

Key words : hydrogen sulfide ;macrophage ; polarization ; osteogenesis ; osteogenic precursor cell
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R E R R A B B 3R RS A RE T
AT, H,S 4 B i 18 1 e 40 M A W AR S S i
M1 RUFT M2 T g 240 2 (8] (9 3 251 . ABFSE
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ZHRE  RAW264.7 4 PR AN MCE3T3 - E1 41/
R, 387 R VLT3 R 2 B T B 11 = e i 5 B 2 00 i 22
A7

HRmERH  GYY4137 (H,S i) , s : A
10 mg, #t5:106740 — 09 — 4, iy [ 2 [H Sellect /A ;
DMEM = B B 5% 5 9 BR 4h 2% vb 3% W ( phosphate
buffered solution,PBS) | JEEF I B HE = - HEXRS
VY% ( penicillin — streptomycin, PS) | #]l H 3¢ [ Gibico
AT RIS, W B 18 Merck Millipore 23 ] 5 4 i)
657 & - 8 (cell counting kit —8,CCK -8) , 4 H
Jt. 5L Biosharp 23 ] ; RNA 2 BRI & . Matrigel JiX . 2
Tl S5 B2 4 Wit 5% ] ( reverse transcription polymerase
chain reaction, RT — PCR) i&57| &, YY) H B9 5T Vazyme
AT, W IR A MER A IR R W BT
75 38— F AL A5 i (inducible nitric oxide synthase,
i — NOS) Hifk BBt H#EWEZ A& C A 1 (mannose receptor

C —type 1,CD206) ik, B 55 [ Abcam 23 F] ; %
LR R B ( alkaline phosphatase , ALP) 4 {63857 &5, W
H B KAV RHA R R 95 R @A),
WAL R EAEWRHL AR A A4 fih = -4
(interleukin —4 IL —4) 1 IL - 13 25, ¥ H B 523
FEAE RN A R A W) 5 g 2 85 (lipopolysaccharide,
LPS) g H gt A YR A R A
2 XWAHE
2.1 fpakEsE

RAW264. 7 418 Jx MCE3T3 40 jg 34 & 10% Jig
A MLVE T 1% 7585 R/ 485 2= 1 DMEM (=35 o5 5L 5
F*T 5% CO, 37 CIHBRERRERFH T
2.2 CCK -8 il 8 paiE 1"

1 RAW264. 7 i i LA5AL 4 000 >HeF T 96 £L
M, A5FL 200 WL vk H WSS AN MOIRAS | 17 40 BRI BE 5 i
B E T, WS A ] e B2 A B 1) & GYY4137 125 119
REFE Ak, We FEBR % 4 0,50 ,100 ,200 , 400 pwmol - L',
THBRE 6 ML, ARZLEFR 24 h Je 72 h 55
GYY4137 pyEsF R 5, in A 200 wL CCK -8 TAE#
(BiRdt Y CCK -8 RV R FRLL 9: 1 IR G) , ik JEIF
B 30 min; Z Dy REHGEAR UKL I 45 £L 450 nm b %5 B
(optical density, OD){H
2.3 WRSAESRERE

@K RAW264. 7 4 ASEFL 5 x 104> f) % )3 1%
Tl T 6 FLAR , 17 40 B 25 B2 SR 3 2 70% J , 755 B W2
JARFZEAEL, A LPS (100 ng - mL™") &b F K M1 75
S L IL -4 + 1L -10( 4 20 ng - mL™") Zb 3y M2
4l B X R (CRATAE A AR ) 5 M1 Je M2 4 F
FEXFEL, B UE M1 K M2 [ 825 5. @B MCE3T3
AN LAEEAL 4 x 10" AN BEAH T 6 FLARHR , For 200 0 e
JG B A Transwell /N%E, W% A (LR E SRR
) BB RTRRA (I s S R L) SRR (5
RAW264. 7 4i}y Transwell 2:4%5%) GYY4137 kb
R4 (5 100 wmol + L™ GYY4137 Fi &b B 1)
RAW264. 7 20 Jifl 4t K5 3% ) , 52 B 40 il & RNA ] T
RT — PCRAGIN ; 2 B 40 At . 25 19 5 FH 1 25 1 Jo Bt 7
( Western blot, WB) f&:iil]
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2.4 RT -qPCR %& 4858 RNA

FH RNA 2 B0 7] & 32 B RAW264. 7 4 Jif 0
MCE3T3 20} i) RNA, 398 5% 55 3 ) & A7 00 e ¢
FFFN XN cDNA B 20 WL PCR iR R, R &
RAITE O 5 BT PCR AL, S 72 7 O 48 i B
95 C .30 s, fF B 95 C .10 5,60 C 30 s it
TEFR40 1K,
2.5 EAREMEERUSAZEARE"

BB T 3 2L RAW246. 7 41l Jifd ; R S
HEFEPE Y, LL1.0x10" r « min~ "> 30 min, B
LW BCA 35 3 F 5100 °C #5368 min; i
il 10% - — Je KL Bt B2 41 — 5 PN 9 Tt i o5 MG i vk
('sodium dodecyl sulfate polyacrylamide gel electrophoresis,
SDS — PAGE) 43 B i, Uk H I AR HFEA,60 V H
¥k 30 min, 120 VELJK 1 h;300 mA %% 90 min JEH
T 2 B 91 £ s (polyvinylidene fluoride, PVDF ) Jii;
5% ifg Ay 4 CORFEE PR WCH A&l -20 /)
Tris LR S th i ( Tris — buffered saline with Tween — 20,
TBST) 2 i BEME 3 UK, 4K 10 min, —Hi (i — NOS #i
&, CD206 #t fA& ¥y 1:2 000 #; . GAPDH #i {£&
1: 1.0 x 10*Fi B )4 CHERIF B 135 Ik H TBST = i
PR 3 YK, AR 10 min, FEIRIE K P (1: 1.0 x 10" i
BE) 1 h; TBST S BEIE 3 ¥ ECL &L 5%,
GAPDH YE %I i, il Image J 5. 0 #RPFXT & A EH
IRPEATARS E HE SR BE T o
2.6 A EHARGN AL

20 e Ak P 5 T I SR R SRk, T PBS W UE 1R,
AR A5 5% B8 2 250, LA S 000 ¢+ min ' B0
5 min, 5 _FVE; JHA0 ML 0 buffer B5.0UER 2 UK
PBS JE# AR 22 1.0 x 107« mL ™ J5 PR E L, 78
U U L 45 LT A 1 x Permeabilization
Working Solution 200 L 52k 40 fifd ; X N7 ) FAL YL 45 L 4
A I AR B HT AR 5wl R 2], = kL F
30 min; 75 WE BEPT AR YL 6% in A Cell Staining Buffer
2 mL,P. 5000 r - min " B0 5 min, 7 _FJE; A Cell
Staining Buffer 200 wl 5 & 40 Jitd; Jil A Fixation Buffer
200 pL B 4], & &L HE F 30 ~ 60 min; fil A
Working I mL, Lk
8 000 r + min ' Z.0> 5 min, 3 FIE, A 1 x Permeabi-
lization Working Solution 200 WL 5 & 4l Jitg ; XJ i/ ) A
Y A YLEMAM R PUAR S pL IR AT, = ikt
S E 30 min 5 Ji NPT IAC B o B TR A sl ' I8 7 5 AR
J& A 46 ML Y 5 buffer @ B 40 g, L5 000
reomin BN S min, FEETE 5 A0

1 x Permeabilization Solution

YL (8, buffer 200 pL TR A0 A, FH O = 40 ML A A7 K
A3 7
2.7 BESLZREINSEmS L

100 mM ZEKAS 2.5 pL.50 pg + mL ™' 405 1M R
200 pL. 10 mMB — H jH #5844 500 wl. 1% XL
500 pL.10% 4 135 5 mL DMEM & 8555 35 56 (%
o A 50 mL) it UEER TG 4 CORAE . KX g
MC3T3 - E1 2l i 55 AL 4 x 10* 4 4EFp T Transwel 16
LM T = IEERE 4 4 4. 25 A Rl R 70 0, s
X HRA 5 S 4 0 3, JL R R 4 S GYY4137 ik 3
BRI T EMFE BRI, EE 5004 Fh i el i
ALFRY RAW264. 7 201, 4T 37 °C 5% CO, ¥ 53
B AR B2 R, 35 9% 3 Rl 7 Ko S5l ALP
Jett, PRLLYL A K RT — qPCR A B AH G BE AT
WAL AL
2.8 ALP ffaskiilgpmsyin

B MC3TC - E1 40 832250 T Transwell 6 LA, &
HANMIMA R B 75 1 952 5 T 195 3 d, 5 bR s
FRHEE LW, FH OPBS YRV 3 K, DA 4% 2 R
1 mL[&E 5E 30 min, W2 B3 2 W, A G 5 TARW 1 mL,
#EGETF 5% CO, 37 C 34 i & 1 %5 ML
Yoy 25 B 257 0 BLIE S5 e UUUE , W) 2% BH 40 i 43 WA 1
ALP 5Yufa 5503455 o
2.9 WEALEEBNGEETRA

¥ MC3TC - EL 21 j $% Ff T Transwell 24 [,
B, BHMAREFHRREREREHZERT K,
Jo W B K5 IR 5L IR W, FH PBS PR 3 WK, A 4%
Z W WL mLE ¢ 30 min, il A9 R 2094 4 T AR
W1 mLF R ESCEE R 30 min J5 & T YO0 B M
T EE G R TORRAE &L, B T Hh BLIR £ B B Ak 4515,
PEoR B ER T .
3 GritZacE

Jl GraphPad Prism 9. 0 3K fF #4743 50 Mo 1
PR & £5 F7R,2 AR FLA ST AR AS « K25

# R

1 ZHpEiEs:

RAW264. 7 4iiffii &z MC3T3 - E1 4iijfifE & 10% Ji
ALY 1% 75 % 2%/ 55 % 2 1 DMEM S ii s = 2
T 5% CO, 37 CAEIRTENEIEFEAR NG R, 4 M B A
K RAF 0G24 h IEEEAGA 90% LA 1,72 h 41 %
JERIRE] 70% ~80% , £ 45 J 25 S5 6 241 M R A 25K
(BHAMARE R 10)
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2 GYY4137 3t RAW264. 7 4HEE;E 4RI 2500

FH CCK -8 S5 yE kA AV B2 GYY4137 kb3
RAW264. 7 4l 24 172 h J5036 1, H41iEE 6 4~
AL, B AHE 3 K %%, M GYY4137 ik JE
=200 pmol - L™" Wi, MG M B % F (P <0.05),
S5 ] 100 wmol « L™'GYY4137, 1035 1,
3 GYY4137 3f TNF —a UL -18 IL —10 Arg -1 0
CD206 mRNA 3% 8500

RT - qPCR Z5 R /R : M1 34100 M1 RlbRE
Py (TNF — o Fl IL - 18) mRNA A% ik K -2 i 2%
TR A (P <0.05, P <0.001); M, if5 3 41 #l
GYY4137 Tl M2 BIAREY (IL - 10 Arg - 1 Fil
CD206 ) mRNA #f X 2% 35 7K F- 3% 1 2% & T XJ J 41
(P<0.05,P<0.001), 032,
4 GYY4137 % CD206 #1i —-NOS EAFRIEH M

1 B 3208 3 A YN 5 W 400 ARG A A G 2R 1 A )
FBIK R - M1 534 M2 35S 41f GYY4137
T2 CD206 Fli — NOS & AN ik K2 3
FXTHEZH (34 P <0.05) ,M2 iS4 H GYY4137 T
ZH 1) CD206 F1i — NOS & AR IBKF B m T

R1 GYY4137 LGP [ [A] X5 RAW264. 7 4 I 5 P4 1 52 1)
(xxs)

Table 1  Comparison of cell activity of effect of RAW264.7
treated by GYY4137 for different time(x +s)

Concentration
Cultured 24 h Cultured 72 h

(wmol - L71)

0 6 0.80 +0. 12 0.78 0. 10
50 6 0.82 +0.20 0.80 +0. 15
100 6 0.88 £0.27 0.85+0.22
200 6 0.54 +£0.13" 0.51+0.11"
400 6 0.40 +0.08 * 0.37 +£0.09 "

Compared with 0 pmol + L™', * P <0. 05.

M1 iS4l (4 P <0.05) ,IL3K 3,
5 GYY4137 3} Arg -1 F1 CD206 &% 80

WA AR CYY4137 Xf B WE40 A M2 ik
P23 0 A S 6 BRAL R GY Y4137 2111 Arg - 1
AEXTF IR K T4 3k 12,31 £2.15 128,65 +3.21;
CD206 (1) A % 2% 35 7K F 43 5 24 10.87 + 1.98 Fi
31.24 £2.89, GYY4137 41f%) M2 E WG4 Arg — 1 Fil
CD206 11 #H Xf & ik K - 24 8 2 & T X B (B
P <0.05),
6 GYY4137 i1 &b 12 E & 28 B@ X+ Runx — 2, OPN,
BMP -2 F1 BSP &3&HI200

4B 3 KJG,GYY4137 Figb#AERE 5720 1Y Runt
A5 5 7 2 (runt — related transcription factor 2,
Runx —-2) & 78 H (osteopontin, OPN) . FTE & K+
# H -2 (bone morphogenetic protein —2,BMP —-2) &
MR 2 25 [ ( bone sialoprotein, BSP) mRNA #f %f %
oy G R i el = N = O L & N
GYY4137 kb # 1) E W 40 Mg 3 = 4 (1
P<0.05), L34,

£ 3 GYY4137 % CD206 Flifs 5 —H AL A A M (i - NOS) FE

FEME (x £5)
Table 3 Comparison of effects of GYY4137 on CD206 and

inducible nitric oxide synthase(i — NOS) protein relative expression

levels(x £5s)

Group n CD206 i - NOS
Control 10 0.20 0. 04 0.25 0. 07
M1 induction 10 0.37 £0.06* 0.42+0.10*
M2 induction 10 0.71 £0.13** 0.68 +0. 14 **
GYY4137 intervention 10 0.89 +0.25** 0.72+0.19**

Compared with control group,

group,*P <0. 001.

*P <0.05; Compared with M1 induction

R2 GYY4I3T XA T - a(TNF - o) \EAIES R - 1B(IL - 1) FAIIA 3 - 10(IL - 10) NFZMMNE - 1 (Arg - 1) FIH #2

B4 (€D206) mRNA FKIKMFEI (2 +5)

Table 2  Comparison of effects of GYY4137 on the mRNA relative expression levels of tumor necrosis factor — a(TNF — ), interleukin — 1

(IL-1B), interleukin —10(/L - 10) , arginase — 1 (Arg — 1) and mannose receptor( CD206) (x +s)

Group n TNF -« IL-1B IL -10 Arg -1 CD206
Control 10 1.56 £0.22 1.06 £0. 24 1.11 £0. 19 0.91 £0. 12 1.14 £0. 21

M1 induction 10 16.49 +3.56 " * * 3.37+0.76 " 1.04 £0. 17 0.74 £0.27 2.36 £0.45

M2 induction 10 0.62 +0. 15 0.89 +0. 21 6.12+1.35"*" 1.56 +0.38 " 18.25 £3. 12"~
GYY4137 intervention 10 0.57 £0.11 1.43 £0.34 5.36 £1.24" "~ 1.38+0.36" 17.43 £2.84" * *

Control group: Untreated; M1 induction group: Added with 100 ng - mL~" lipopolysaccharide ( LPS) ; M2 induction group: Added with 20 ng + mL " inter-

leukin —4 +20 ng - mL ! interleukin — 10; GYY4137 intervention group: H,S donor, concentration gradient 100 wmol - L.~ ; Compared with control group,

*P<0.05," " P<0.001.
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R4 GYY4137 AL HLE WEAN X Runt A1OCH SR T 2(Runx -2) (AR E T (OPN) (IR SR AEE T - 2(BMP - 2) Ml ME IR

HH (BSP) B (x £ 5)

Table 4 Effects of 5 GYY4137 pretreatment on the expression of Runx —2, OPN, BMP -2, and BSP in macrophages(x +s)

Group n Runx -2 OPN BMP -2 BSP

Blank 10 1.00 £0.15 1.00 +0. 12 1.00 £0. 10 1.00 £0. 11
Osteogenic control 10 2.15£0.32 1.98 +0.28 2.36 0. 35 2.05 £0.29

Co — culture 10 1.56 £0.22 1.43 £0.19 1.67 £0.25 1.51 £0. 20
GYY4137 pretreatment co — culture 10 3.21 £0.45 %4 2.89 £0.38 *#4 3.56 £0.52*#4 2.98 £0. 41 **4

Runx -2 :Runt — related transcription factor 2; OPN: Osteopontin; BMP — 2 ; Bone morphogenetic protein — 2 ; BSP; Bone sialoprotein ; Blank group : Without

osteogenic induction medium ; Osteogenic control group : With osteogenic induction medium;Co — culture group:Co — cultured with RAW264. 7 cells Transwell ;

GYY4137 pretreatment co — culture group: Co — cultured with 100 wmol - L' GYY4137 pretreated RAW264.7 cells; Compared with control group,

* P <0. 05 ; Compared with osteogenic control group, #P <0. 05 ; Compared with co — culture group, “ P <0. 05.

7 GYY4137 WAL EERMAMRT ALP FEI N EE
MERALBEE T AR

25 4L B X IR SR B IR LR GY Y4137 kb
LSRR ALP G (0 6 BE (A8 SR 2L YL (4 45
WA R, FE G i o B2 A geit e (B
P <0.05), GYY4137 FabPILRE SR L5573 KIF
9 ALP ZeIROGREME | vl BREL YL AL A5 1Y I AL 2 3%
TS AL BCE X IR AL ORI T GYY4137 4k H
BRI R AL (P <0.05) LK S,

RS GYYA137 TALFE E 5 20 H X 0 P W B2 Bl ( ALP) Je 251
o R AE AR R LL YL B Z5 T TR 5] (x £ )

Table 5  Effects of GYY4137 pretreatment on ALP staining
optical density and alizarin red staining calcium nodule area of

macrophages (x +s)

ALP staining Alizarin red staining

Group n optical density calcium nodule area
(405 nm) ( Mmz )

Blank 10 0.32 +0.06 526.35 +89.42

Osteogenic control 10 0.56 £0. 08 1 568.45 +189. 32

Co - culture 10 0.48 +0.07 1 256.78 +156. 21

GYY4137 pretreatment

Co - culture

10 0.89 +0. 12 *#A2 865.32 £215. 67 **~

ALP; Alkaline phosphatase; Compared with control group, *P < 0.05;
Compared with osteogenic control group, *P < 0.05; Compared with

co — culture group, 2P <0. 05.

H,S & — R B SSRGS 07, R AR &
J3{f# ( cystathionine — beta — synthase, CBS) . 2 it & ik
S il ( cystathionine vy — lyase, CSE ) Fl12J bt 2 PR ¥4 2
2 T A DR 4 1 A 2o e e R b R A

AR AE R NSRS IR A R 4 A2 2 RN )
SEAE SN A2 S 0 40 U T A R SR AR
PRA IR H,S BA il i el 2 5 %
e X

WFFEEHA , L W5 40 e 8 5 0 08 4 i DR 5 L9 4 G
T2 RSB LK A W 2 A B8 52 408 A0 L 25 22 AL,
BB AR A R AR [ AR A B A
HEE P R IEAE AN F VR, B HE 2 ), B g
20 e 2o 00 240 L PR AR R AR K L, R B
JSCET 4 240 L (8] 5 J5T 1 4 i R0 R AE 20 i ) 55 A R 4B
21 [, AN AT LR B S A BRI K IR T
S IX SO I 1% 34 B L 53 A0 R AR i A BE Y 7 AR, AT
EHLBEE MEA P R EEEAE M, B A
LI AT IR, RR OB AR 4 AP FURNE s B B R A, DA
3T AN [ B SRR S A R BRI 2

B R AR 2 RS AR : & TS ALY B g 4
ML (ML 3R B ) A A2 B AL /Y B R A0 (M2 R
) OIS g A Y % R A Bk T A LGB
¥ ETHE vy (interferon — v, TFN — ) B0 il 350k
(1)} Z B (lipopolysaccharide , LPS) )/ HI R, B Wz 2
Hefe T M1 3 BY )3 A, 43 Wb & KT 1Y £ &
SIS MR R 4 AR RE A 0 A
P I (ERACT = =R i e USROS S A
RSB A G, MHILZ T, M2 T E WA i fE2 7
FHBIE T 402 (Th2 i) = A=y IL - 13 A IL -4 /Y
T, W R ALK B (transforming growth
factor - B, TGF - B) . Jr R F IL - 10 K5 A BREE 1
(arginase -1, Are — 1) I K B E XK E A
CD206 11141021 33 b5 28 41468 A2 R 48 240 i 9 - )
Sr UM G . ORI 2 A B 2 B B g
MIfE BB S g i b R E O ER]
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