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ABSTRACT Objective: To investigate the effect and mechanism of uric acid (UA) on the proliferation of osteoblast-like cells
(MG-63) in vitro. Methods: The osteoblast-like cells

inducing media in complete medium and treatment groups by treated by osteoblast inducing media and different concentrations of uric

(MG - 63) were divided into four groups: control group treated by osteoblast

acid (0.2 mmol/L, 0.4 mmol/L, 0.8 mmol/L) in complete medium. After fourteen days of induction, the cell morphology was observed
under an inverted microscope. After seven and fourteen days of induction, the cell proliferation was identified by alkaline phosphatase
activity and cell counting kit-8 (CCK-8) method. The expression of transforming growth factor-g1 (TGF - 1) mRNA was detected by
reverse transcription PCR  (RT-PCR). Results: Cells was increased more with the group of higher concentions of ucid acid, and the cells
in 0.8mmo/L uric acid formed the most numbers among all the groups. Cell proliferated capacity and the alkaline phosphatase of each
group with different concentrations of uric acid interfering the MG - 63 were increased, the expression of TGF-g1 mRNA was evaluated
with the increase of UA concentrations and with intervention time. The comparison between each experimental group and control group
or the comparison between each experimental group has statistic significance (p< 0.05). Conclusions: The uric acid could promote the
proliferation of osteoblast-like cells (MG - 63), which might be associated to promote the transcription of TGF-betal.

Key Wards: Uric acid; Osteoblast-like cells; Proliferation; Transforming growth factor-g1

Chinese Library Classification(CLC): R-33; Q593.6; R68; R589 Document code: A

Article ID: 1673-6273(2017)12-2227-05

i, B4 A K IR F Bl (transforming growth factor, TGF-B1)i# 3k
Az B AAMIR XK. TGF-1 J§F TGF-B @40, BEnT 18715 41

‘B JTT B M (OsteoPorosis , OP) & —Fh DL B f FE A% B 41U
TS IR AL R RE S B0 , T S BUSE W 3G B KU
HiE . 1E OP MBS, T 2R TAGER TR F
W S5 B T 8 2 T 9 B AN ST 5 | e 5 o B A 4
FEFIEH DIREWES , /il B S Z AR ) N %, 9 Hh a4 %
A3, 6 1,25(0H)2 2R 3 D3 19 2 )i B i g 51, G gk
PIRSHERGEMEZRHE, £ RN ERREER

JiL A= R SCRT T AR Sk, TR E B 4 DNA 2R 1 R A
B, TR Ly 24 . R AR AP SE S0 UE SE TGF-B1 Al iff A
B AL RS R TR B R 3 B 1 S B R il (alka-
line phosphatase, ALP) 1k, 3 H [ 55 1,25(0H)2 4/ D3
[FIfE AR AN A ALP [k,

PRI —FhE5 4T AL . pH Ay 5.75, (KT AR E3E pHT.
35~7.45 , ZUUIRIRER B AEAEAR N o N PRIERS AR A B IR

*REETH K AR AR H (30871192) ;3 B TR 41 H (08-2-1-5-nsh-6)
YEHE IS TWOT (1971-), 20 AL SEE , FBERRFET5 0]« PR , HL T - 15506601821, E-mail: hzexwsf@163.com

A TEIRVEH 497 , E-mail: nailongy@163.com
(F%H H191.2016-08-13  $252 H 11.2016-09-10)



- 2228 -

DREYES#HE wwwshengwuyixue.com Progressin Modern Biomedicine Vol17 NO.12 APR.2017

R S R AR IR 44 R C 44 R E, 74 M 0dE 3
FINBEA ORI VER . 75 B BIBAME I & A R R, IR
FTREAZ — ORI PRI R 3R o FRATTRTIAR BT SR PR VT LA A
fi¢ ¥F Cbfa 1/Runx2® BMP2H¥ Wnt3a /B-catenin mRNA B4 {5
ST RES S50 SN, M 113-HSD1OR) ik #k &
B8] 75 )5 40 Y (bone marrow stromal cells, BMSCs) [i1] i ‘B 41 Jitd
34k, 3 BMSCs 5l o3k o A 5256 i FHAS [l vk B2 PRI 102k
R A A (MG-63) 3858 531k , SRS PR WX 24 Jli B 4t L (MG-63) 14
JEF1 TGF-B1 mRNA 2R3k 1520, LU RIS B BB MAE &
ML PR AL —5E i SRR
1 BB T %
1.1 &it

gl S N R A
1.2 B iE) R th =

ST 2014 45 7 H 2 2015 4E 7 A AR R MR BB
B 3 B RO RS 50 2 S
1.3 &

28 1 4 I (MG-63) 8 F IR = BE I 3% ; =ibl -DMEM i
A LT JBREE P OB F Hyclone 23 W] 5 M ZEKFA (L2- R
HUIR AR \a- T BEER W 0 Sigma 23 7] ; ALP J 444257 & K
BCA 18 e A & A g il ) TR R T RA
7] ; TRITON-X100 Il [/ Solarbio 2y &] ; TRIZOL ) H Gibco 2
] 3 U SRR R £ B RT-PCR I £ W [ Tiangen 24 & 5 514
G _ A T AR AR RSS2/l 58 i
1.4 KT %

AR A SRS E 1 AX RS 3 S, mir
2T AING B R FH 52 42335 25 BE (B R BB 10% A9 iR 28 I3 1%
WP 89% F i DMEM), Ji 391 %t FR A1 R 5246 21 W e b5 3 e
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249 bp, PCR WK% N 25 uL, 4335 :2% SuperReal PreMix
Plus 12.5 uL, 1IE[@ 5[4 0.75 wL, [ [ 514 0.75 wL,cDNA it
11 pL; P84 54 .95°C 15 min FiAEM:,95°C (10s 24544, 52°C (30
siBk,72°C 32 s ZEAH, 40 PMFER,
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1.6 GEitZEN

AHFFE R SPSS19.0 IBM 844 Ge it 404 IER it =
BERHLA (s bRk 2) R , Z 410 L3R % ] one-way ANOVA
W0 s UL PP ORIy 225007 F LSD-t i 7%, LA
P<0.05 A ZEFAHGIFE X,

2 R

2.1 ZAMBESHIEER

A A BMG-63) W BE L LB A SRS 3R 3 d R B IR
T, e A OURER , LR I B ) 200 L, A b
AR R S RYEIE I 5 7 KA WAL
2 PRIGVE BESZI6 4] (0.0.2.0.4 0.8 mmol/L)MG-63 4 fiil B 45
Wil | S LRI SR SRR A R AN G I , KA, AR Ll
AR AN, LA 1,

Bl | ZEZERFHEMG-63)FE
7 :A:0 mmol/L ;B:0.2 mmol/L fRE§4H; C:0.4 mmol/L fRESLH ;
D:0.8 mmol/L FREAH, FEIRERERIESR 7 X, MIKSFEN, B
ERESIREIE N, 4HBEL B3 IN(x 100),
Fig.1 Morphology of MG-63 cells
Note: A: Ommol/L UA group; B: 0.2mmol/L UA group; C: 0.4mmol/L
group UA group; D: 0.8mmol/L UA group. MG-63 cells were increased

with the increase of different concentration of uric acid after 7 days.

2.2 AEREREEXT BB HAM(MG-63) ALP & ST
A AIMG-63)85 37 7 d J& , IRERA ALP {65 ]tk i
TRPIRYL, B ALP % V5 R % W R IR R B 34 i e, LA 0.8
mmol/L JRERALHH M f (P<<0.05), JLIAT 2.
2.3 FEIREFRERZT AL B 4 ME(MG-63)HE5E A 7500
CCKS8 45 7« 55 %8 FRAH LU, 4% DR IR 52 46 2H 41
OD {E M i i X R 2H , HL B R 1 i, OD {EL 7 1
i, PRIRLLALIA LA, 22 5 HA GEi 7 L (P<<0.05), W3k 1.
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HIRAE
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[ SR e )R e'e]

10 I I E
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[ 2 FRE&XT 22 A B4R AR (MG-63) ALP i&E IR
Fig. 2 Effect of uric acid on the alkaline phosphatase activity in MG-63
cells
£ :MG-63 HHREIESR 7d RRIE AR E S PR R B G S TG n
Note:Alkaline phosphatase activity was increased with increasing
concentration of UA.

Real Time-PCR 453 i Xt A1 5 5056 41(0.0.2,0.4,
0.8mmol/L JRER ¥ ) % 7 K TGF-B1/GAPDH % %43 51k
0.51% 0.059.0.68+ 0.042.0.80% 0.0057.0.87+ 0.0026; % 14 K
TGF-B1/GAPDH %5 % 43 4] 24 0.77 £ 0.0567.0.86 = 0.0040,
0.90+ 0.0047.0.97+ 0.0103. JRAEZ 7] 14 TGF-B1 mRNA [)%%
%, B JRIGH T 7, TGF-B1 mRNA Rk, JRIR S
2 5T HR 2L Ll R R TR S 36 2 2 ] Lo A , 22 38 et S
(P<<0.05), L3 2,51 3.

3 i
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o PRAN . SEEHIGRBCE A A R v B IR E S A S
T AR S D WIS R AR S A A T4 [ It R R
SEE AL TR TR Stk S5

PRI S NGRS AR A IR L), B SUEAR I . —
DT AT, TEH TR LV R PN B BRI A A — T B A 4R AR, AT
THIER ML P S A P2 SRS 4 52 B4 15, FAEAIk DNA 46
133 7371, i Y HE ) PRI 22 5 A 2 3 TR e B R AT
A& S RN Y (1K X E R 00 /N e S i i 10
K], PR UL b R P45 B IR IR BERS T i 7 BE AL,
RR BRBTAR A 38040 T AT B2 PRI T ARG A 3 B (L, ey
B BTERA R A A, AR PR I L3RR B S 14y 0.15~
0.38 mmol/L, %14 0.1~0.36 mmol/L., = bk B2 il (112 Wiks
Y ASHI o PR IR VR BE | T3 M 4 22 I 2 V> 0.42 mmol/L, 4545
HIZeE>0.38 mmol/L, [AIY, RS A IR IR 0.2
0.4.,0.8 mmol/L, FRATHTHH 4 & ZHIE S IRERTT L {2 BMSCs
T J8C 2 I 3, 4 i) BMSCs [ia) IR 4 g 73 A£ 9, Makovey!!”
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4 &40 MG-63 4BHAFESE 7 XA 14 K TGF-B1 mRNA Hyik
iE£: A:5 7 X TGF-B1 mRNA 5Ri%;B: % 7 X GAPDH {y3&i%;C: 5 14 X TGF-B1 mRNA HJKi%;D: ¥ 14 X GAPDH HIRi%;E:
TGF-B1/GAPDH 7R EE{E LE
Fig.4 TGF-B1 mRNA expression of MG-63 cells induced for 7 days and 14 days
Note:A: TGF-B1 mRNA expression induced for 7 days; B: TGF-g1 mRNA expression induced for 14 days; C:GAPDH expression for 7 days; D: GAPDH
expression for 14days; E: Ratio of TGF-B1 compare to GAPDH at different of UA concentrations

% | RERERERY MG-63 4 AaIE5E A2 (CCKS, A450)
Table 1 Effects of different concentrations of UA on the proliferation of MG-63 cells (CCK8, A450)

Groups 3 day 5 day 7 day 14 day
0 0.57+ 0.0359 0.62+ 0.0388¢ 0.74+ 0.0288* 0.92+ 0.0208%"
0.2 0.57+ 0.0158 0.69+ 0.0178+ 1.06x 0.1063*¢ 1.74% 0.0834
0.4 0.67+ 0.0166° 0.90+ 0.0423 1.29% 0.1668> 276+ 0.1245%
0.8 0.88+ 0.0333% 1.05% 0.0619 1.40% 0.8354%* 3.70+ 0.1620%*

i AER B PR R 4H 5 X4 BR 4H PE %5 : 'P<0.05,a 5 0 mmol/L 28 bk %k ;°P<0.05,b 5 0.2 mmol/L 4H L%z ;°P<0.05,¢ 5 0.4 mmol/L A LL % ; I8 Eb & :

dP<0.05,d S =RALE; P<0.05,c SERKRILE;P<0.05,f SE-LRILE,
Note: compared with the same period: *P<0.05, vs 0 mmol/L group; "P<0.05, vs 0.2 mmol/L UA group; °P<0.05, vs 0.4 mmol/L UA group; compared

with the same concentrations: ‘P<0.05, vs the 3" day; eP<0.05, vs the 5" day; P<0.05, vs the 7th day.

% 2 AERERERALIESE 7 X% 14 XEf TGF-B1/GAPDH EE{E(RT-PCR)
Table 2 Ratio of TGF-B1 to GAPDH in MG-63 cells treated by different concentrations of UA on the 7th and 14th day(RT-PCR)

Groups 0 0.2 0.4 0.8
7th day 0.51% 0.0590 0.68% 0.0420° 0.80+ 0.0057® 0.87+ 0.0026™
14th day 0.77+ 0.0567 0.86+ 0.0040 0.90+ 0.0047® 0.97+ 0.0103"™*

i ANERERERAH 5 XS B 4H L 82 :°P<0.05,a 5 0 mmol/L 4H bk % ;°P<0.05,b 5 0.2 mM ZHEE %7 ;°P<0.05,¢ 5 0.4 mM ZH L% ; 4R 18] bE % : P<0.
05,d 55 7 X 0.2 mM Z2LLE; P<0.05,e 58 7 X 0.4 mM Lb%Z;P<0.05,f 55 7 X 0.8 mM k%, (1 Mm=1 mmol/L)
Note: compared with the same period: *P<0.05, vs O0Mm UA; *P<0.05, vs 0.2 mM UA; °P<0.05, vs0.4 mM UA; compared with the different groups of 7"

day: 9P<0.05, vs the 0.2 mM of 7™ day; °P<0.05, vs the 0.4 mM of 7th day; P<0.05, vs the 0.8 mM of 7" day.(1 Mm=1 mmol/L)
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