b i T 2543 TNFoifs S BB 4 AR A D& B9 ER4P1E

BEIL AR FHR D, TR, MEA, BHRA YT i A B TR P, T 4 312060
2T R E B LR, B 3100585 3TV 2= B 24 Be b I 5 — B B2 4B, Bl 310003)

FE: BW & 4 AT R B3 TNF-of 3600 LORE @ (MC3T32-EN) A KAkl 6 Fra, HiE D RRE @0
MC3T3-E1 Ji DMEM+10%5 4 fe & 35 7% , a0 i& MR MTT 22, 858 TNFa (1~100 ng-mL™") 2 7 B A= i 194 41 7 4]
MC3T3-E1 % it £ ¥ s AR B 89 F R4 T (107°~107 mol- L) | AARAL 7T (1071°~1076 mol- L) A= FT #64%46 77 (10°~10" mol-L™")
438 MC3T3-El #mje 72 h JE oA B4Rt R sl 2 K, MAREE 89 FAF R T (107107 mol LY RAE A, &5k
(107%~107° mol-L™") i #7 4] MC3T3-El #94& %K; AFHRAMT. RAMITHTIMAMLITS TNF-a(10 ngmL™) % F 3k
MC3T3-El 28A6 72 h, ZREARME # TNF-0 3 -F69 MC3T3-E1 £ K4ph], M FAPRM T AR 0T B85 09 38 4645
A, EHEAN0C mol~L_1)Hﬁ‘fm"FJﬂE§UEﬁ TNFa #5659 MC3T3-El £ K74, it FHERMET. RERTRTiREL
T(107'°<107 mol-L™") 4k 42 3t MC3T3-E1 #mjt 4 ¥, %4t TNFo 354 MC3T3-El £ ¥K#74l; W FA R4 T &R E
(107°~107 mol-L™") i #p 4] MC3T3-El #9& %, AR 48 0A B i 2 TNF-o 3 S0 R F @A Kk H .
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Protective Effects of Statins on TNFa-induced Growth Inhibition in MC3T3-E1 Osteoblastic Cells

ZHAO Qijiangl’z, LI Fenfenz, DONG Xinweiz, XU Zherong3, YANG Yunmei3, XIE Qiangminz*(l.Dongpu Town
of Community Health Service Center, Shaoxing 312069, China; 2.Department of Pharmacology, Medical College of Zhejiang
University, Hangzhou 310058, China; 3.Department of Geriatrics, the First Affilated Hospital of Zhejiang University, Hangzhou
310003, China)

ABSTRACT: OBJECTIVE  To study if four statins could attenuate TNFa-induced growth inhibition and compare their
effects in MC3T3-E1l osteoblastic cells. METHODS Murine osteoblastic MC3T3-E1 cells were cultured in DMEM
essential medium supplemented with 10% fetal bovine serum and antibiotics. 3-(4,5-Dimethylthiazol-2yl-)-2,5-diphenyl
tetrazolium bromide (MTT) was used to evaluate cell viability. RESULTS TNFa at concentrations (1-100 ng'mL™")
inhibited the viability of MC3T3-E1 cells in time and concentration-dependent manners. MC3T3-E1 cells exposed to low
concentrations of simvastatin(107'°-107 mol-'L™"), fluvastatin(107'°~10° mol-'L™") and atorvastatin(10°~107° mol-L™")
increased growth and viability. In contrast, rosuvastatin(107'°~10~" mol-L™") had no effect, and high concentration of
rosuvastatin(1076—1075 mol-L™") decreased cell growth. MC3T3-El cells treated with simvastatin, fluvastatin and
atorvastatin in the presence of TNFa concentration-dependently increased cell growth compared with that of untreated
control cells. Low concentration of rosuvastatin(10™'°~10"® mol'L™") in the presence of TNFo markedly increased cell
growth, and high concentration of rosuvastatin(10™® mol'L™) in the presence of TNFa decreased cell growth.
CONCLUSION The results demonstrate that statins can increase growth and viability of osteoblastic cells and decrease
TNFa induced growth inhibition in murine osteoblastic MC3T3-E1 cells, and rosuvastatin at low and high concentration
had opposite effects.

KEY WORDS: osteoporosis; osteoblastic cell; statins; TNFa
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B, AbITRZRE b TE e i 2 S . AT
oA R L SN0 R A 27 DL RN PR P (1 &5 SR
Bon, AT S B AR A SO B A R
e b I VIR & N EAH D N PSR [ 6 o1 0 S Rl P
X T TR 5 WG A R 6 40 DA A% A% A e
A= ) bR SR BE K T o TNFa) 88U . TNFa 75 148
R 7 TR A DGR A, e mT RO 4
gy LA REE M RN T, B AN E
~1(IL-1). TNFo F1 IL-6 LA & 7] 41 i  E»(PGEy)",
33K S [R] - AR T A T A K S g
P, 7T BAIA ) TNFa 7K P 7 i R 40 e %
H 980 e e T WK 1 0k o (R, fbiT K2y
W RE AT L W RO A AR 2 R R ) A
TR X MC3T3-E1 40t 2= 28 41 i 55 [
N2 AT 25 8 5 FE BT TNFods 3 i 40 e 2k
KA, AN 5] 25 4 AS T3] BEAK PE 5 (53 i 1k 5 5% K
) IR AL YT 25 24 0 6) 1l 0 B T A KO R A AN T
PEFH 21X 26 %2 A A L AT 00, AR A2 1 AR B 1 At
VTR 2T AR 1) R o AN SO0 B 6 1A ) 7
BEAT T WF5T
1 #R5REX
1.1 Aok, AR

B 4l bk MC3T3-E1(ATCC, CRL-2593);
i DMEM(ZEEL G R A A2 3l i A BR A 7))
Jify 2 1355 Gl v B AR ) s 2 B IR HD) s 3-(4 5-
TR 2-WEME)-2, 5. IR R AR DU G I A
(MTT)(Sigma Co.USA); — HI A (DMSO, &
B A A R A H]); 0.02% EDTA BEREGE i
EWBEHEARA M A /N TNFo(Peprotech
Co.); ¥ARkAhYT (simvastatin, WiITLEOHHIZ56H TR A
]); D ERANYT (rosuvastatin). F KAtV T (fluvastatin)
BT T A% Ath 7T (atorvastatin) ¥4 W - MM 12 SE 4L T
HIR AT . CO, B 77 4i(Forma 3111, USA); 4lizKA%

%1 TNFa &t MC3T3-E1 40 i & K o4 4 4 15 I [MTT U =2,

(Labconco , USA); M 5 {X (ELX800UV Bio-tek
instrument INC),
1.2 g R HEII(MTT %)
1.2.1  TNFa % MC3T3-El1 K gm 1
DMEM+10%/i - Il iE £5 7% MC3T3-E1 40 /i, & T
5%CO, IR B TR 2 A B % FE>80%. H 0.25%
JBEEE F18-0.02%EDTA WAL, WikiiH PBS ¥t
2 R AGAN AR 1, 7% 10* cells-mL ™, #4341 100 uL
TN 96 FLHR - 2 d JG 4 537 E 50 N TNFa
1, 10, 50, 100 ng-mL™" 1537 24, 48 M1 72h )i, M
10 pL HrEERCE ) MTT(5 mgmL ™), 5%CO, B354
HREEEEFE 4 h, WO W, i DMSO 100 uL,
PR v% 185 5 B EFFR Y 490 nm b f4, 73 OD fH.
1.2.2  fbiTR25% MC3T3-E1 A K igm ¥
A AR 7X10* cellssmL™", 100 uL &ELINA 96
FLIR B 5%CO, 557740 8577 . 2 d Ja B 55 77
T AN AT FARARTT BTG ARy T F1 %7
FARAMYT(107°~107 mol-L™")#% 5% MC3T3-E1 41/
72 h, AR “1.2.17 TR vk
1.2.3 T 2K254%) TNFa %5 MC3T3-El 4K
I REm 4% 1.2.27 30 F )5 ik40, NN TNFa
B 30 min 23 5l 00 N AS [R]9 BE VT 25 245 4 2|
MC3T3-E1 45 R, 5595 72 he
1.3 il

SEECHHE LA X £ s Ko, KH Sigma Stat 3.0 4t
ARG, J5iK ] Student-Newman-Keuls(SNK)
Krg s el K vE a=0.05(3U), P<0.05 £/R
ZERBHFRI R L.
2 #HR
2.1 TNFo % MC3T3-E1 A=K 3044

TNFo (1~100 ng-mL™") 5 4 J8 IS 7] 45 g4
il MC3T3-E1 g i, 255 W% 1. R 3 ik
5o R OD {H 2 7 HO{E 8 5 40 A7 05 6 1y o

24h #148h (X+S,n=4), 72 h (X5, n=6)]

Tab 1 Inhibition of TNFa on the viability in MC3T3-E1 cells [MTT assay, 24 h and 48 h (X+S, n=4), 72 h (X £ s, n=6)]

Kige oD

1/ TNFo 0 ng-mL™" TNFa 1 ng-mL"™" TNFo 10 ng-mL™’ TNFa 50 ng-mL™" TNFa 100 ng-mL"™
24 0.73+0.014 0.74+0.050 0.67+0.011? 0.64+0.021% 0.61+0.015%
48 0.71£0.016 0.72+0.032 0.61+0.031% 0.52+0.043% 0.48+0.020%
72 0.72+0.043 0.66£0.042" 0.46£0.034% 0.4120.037% 0.330.025%

7E: 5 TNF-o (0 ng-mL DAiLE, VP<0.05, ?P<0.01
Note: Compared with TNF-a (0 ng-mL™"), "P<0.05, ?P<0.01
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2.2 4 FlIT 254 %F MC3T3-E1 40 i 2 K 5% i
FAAYT 107°~107 mol-L™' 5 MC3T3-E1
7% 72 h, W] AERE4H MG 5E (P<0.05 B P<0.01),
AT 1070 B 107° mol-L™" 40 a3 4 T ) 6k 5%
M FARABYT 107°~107° mol-L™' % MC3T3-E1 4l
PERA R I S AT, 107 mol L™ thist g W
AN BRI s BTFLARARIT 107°~107° mol-L™" figfi
b 40 A K (P<0.05 B P<0.01), 107 mol-L™"

AT WIS (K A0 M B A s IR 1K B R AR A YT
107107 mol-L™" %} MC3T3-E1 4iffi =KW 5%
M(P>0.05), HiHE 107°~107" mol-L™" £ W] &[4
HIVEH (P<0.01), 4593 2, i Bid 4 FiflyT
22591(107'°<107° mol-L™" )%} MC3T3-E1 41 g i)
WEGEAE SR, JRARAYT = AR T TSP AR Al T
>SBEARAMT, 10 EARARYTAE 107°~107 mol- L™
PR MC3T3-E1 4 oA 4 s i 40 i 75 E H o

R2 T MC3T3-El 40 38 5 % 40 f & 1E H (X £ S, n=5~6)
Tab 2 Effects of four statins on cell proliferation and cytotoxity in MC3T3-El cells( X+ S, n=5~6)

iR JE (—log M)

41 5
papicy 10 9 8 7 6 5
FARART 0.72+0.043 0.81+0.022% 0.79+0.025% 0.91+0.007% 0.81+0.073" 0.75+0.098 0.710.080
AR YT 0.71+0.034 0.84+0.035% 0.86+0.028% 0.88+0.026% 0.89+0.047% 0.80+0.056" 0.73+0.012
BB AT 0.74+0.038 0.77+0.053 0.79+0.051 0.80+0.043" 0.81+0.050" 0.81+0.039% 0.76+0.044
B ARARTT 0.73+0.019 0.72+0.042 0.73+0.041 0.71+0.096 0.69+0.040 0.58+0.057% 0.37+0.078%
e G MAHEE, DP<0.05, 2P<0.01
Note: Compared with control, 1)P<O.05, 2p<0.01
2.3 4 FifhiT K245 TNFa %5 MC3T3-E1 41 L
<A ) 4 1 oRAbiT  offkdbiT
o A R 1 CR 4 4 Lo mBTHGA T R b T
RO TR — sy -10 -7 -1 ,
A A YT A AR AL YT 107°~107" mol-L™ + 0.8 ST

TNFa(10 ng-mL™")5 MC3T3-E1 40 gdt35 & 72 h
BRI TNFa 7551 MC3T3-E1 414
KA 52 R, 1078~107" mol-L™" 94 J& I 7] ¥ %% TNFa
e, S5 RIE 1, TR 107° mol-L™!
IR SR B AR o Bl FEARAR YT 9 5 Rt
FAHAR, E1E 107107 mol- L™ Py &K
%, HAERIRIE 107° mol- L™ IHE Hl f it . BET4R
YT 107 mol-L ™" Bk 55 72 b 00 40 (4 19 0
(P<0.01), Z'4FftyT 107"°~10" mol-L™'+TNFa
(10 ng-mL™")5 MC3T3-E1 40 fu 35 7 72 h v W &5t
Wi TNF-o (VEHT,  HARI S 505 5 4 (1 30 e 4
M, ®k B 10° molL'+TNFa (10 ngmL™) 4
MC3T3-E1 400 3L55 5 72 h S8 b TNF-a f(30
H145E 1 (P<0.05), HM B EFAR AT 10° mol L™ 5
B EAARYT 107 mol-L '+ TNFa(10 ng-mL™")41 EL#%
A B S 25 S (P<0.01), $R7R IR B 1 D 47 4%
T 5 TNF-o FAHIIVERT, AR EE I 2 &7 AR Ay T
I EF T TNF-a IPERT, RN T DEF AR AT 1
FHIR ), 455 WA 1,
3 itig

AR R TR B, AT S 24 mT DA i
TERG FHT 87 B BOBANAE « B 4T U I B4k

I BACR I 2557 2012 4F 5 H 55 29 4555 5 1

0. 6

0D i (MTT)

0.4

(LT TLTTAET AT,

0.2

0.0
HE (Tog W) AHL 0 10 9 8 7 6 6
TNF-o10 ng-nl ') — * + + * * * -

Bl 1 fiT£2 4 TNFa %5 MC3T3-E1 4 & K30 %)
# % (X £ s, n=6)

5 T 254 W FE+TNF-a(10 ngmL ) AH b, "P<0.05; 5 %} B +TNF-a
(0 ngmL™HYHLE, ?P<0.01; YP<0.05

Fig 1 Effects of statins on TNFa-induced inhibition of cell
proliferation in MC3T3-E1 cells(X =S, n=6)

Compared with agents+TNF—a(10 ng-mL™"), PP<0.05; compared with
control+TNF-a(0 ng-mL™"), ?P<0.01, ¥P<0.05

R HOIR S5 IRALEE TCRE W AR . AT R
i R R BN R R, b 44 i
wEPTRR AR, AR AL AT 28254 m] 1
il HMG-CoA i Jst i, A7 Ak — 0 R = AE ok 2D
SRR S il | R O N e s = E )
(BMP-2)JE DR 11 3 Bl BRI 28 o AT ] 3G 00 % 1 40 i
BMP-2 R:PfRIL, AT vl @ 17 Smed
w5 M Ras/Rho 7 22 7y ZE 0 R H Pl i 12
(Ras/Rho-mitogen-activited protein kinase pathway),

5 9T TNFa %f BMP-2 5 5 B 40 i 23 16 1) 400 461
(O N W (P =ik i TSR AR A TS E
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AL 0 ) R 5T 4 s 1 R 5 I (MIMIPs ) 5% Ik B 1 9%
P, Gk g e 4k, R MMP-1 A
MMP-13 [k, FRES 454 5 A (caleyclin)';
P IR TE 1 (HSP) sy A, B A py e A
KPR F(VEGE)!'); H{ IL-1. 1L-6. TNFa2k 4 E41
it DR 75 e A A e s R e 4 v
oA P, R Py R 40— SR AL R A B (eNOS)
S PELSY 3 22 9 AE T 40 M 1) T T 40 1 234 )
PN FE . ALK T 4 iRt
TNF-o 53 1/ U8 48 iR (MC3T32-E1) A KAl
FI I, 25 REoR, 4 BT R CERAbTT .
S AR A YT MR AR A VT ) A AR R B I (10710~1077
mol-L ™)X MC3T3-E1 40l i 47 455 W & (e s/
Fs Pk R A M AR KRS, T B AR ALY TR
W R AE s B AT AR YT A e R
(107°~107> mol-L™") I EL 4] MC3T3-E1 41l fuf¥)
AR AN o EEEE EaR PUR AL YT 25467 MC3T3-El
0 6 1) 34 B A FHBREE, SRARARYT = SE AR T T>BiTHE
RARTT>Z EPARARTT s 0 40 MR R B AR YT >
AT T=T AR AT =PI FeA%AIT . X5 Sugiyama
A5 2OMG S (10 I T A S AR AR T AT 485 58 BMIP-2 S [R]
MR AW RIE, (HKE L0 R T
(pravastatin) 51 7o SLAE H B 45 R AH— 3. 1IXLL259)
(A AME FH 50 55 1T B85 6 2549 2 15 25 i 1) 22 Ak AR
PEARDC, SARARTT ARt VT R0 B FE AR A 7T 46 2
SRR, 102 EP AR AT 2 i it A v AR B
WZ5¥). Ak, 3X 4 Py ] 28y o i sl gk i
TNFo 75 S5 00 B 40 i A= K sl e . 2 ARt
T AR YT R HE AR AR YT 107"°~107° mol- L'+
TNFo 5 MC3T3-El 4ifudthsd 72 h o] B ER04E
TNFa [FfER, 10°~10" mol-L™' nf524Hii. BT
BT FEAR A YT, AR AT R S AR A YT W AE 107°
mol- L™ I X4 TNFo FIFMHIAE FH R AN HAR K i
9, A AT MC3T3-E1 40 8 B 4F F BT 57 45
B, ATLLHEIX 4 FPhyT 200 25 LE ik B
BRI MR EEER . o B E A YT 1 AE A
A B, AR (107"°~107° mol- L") I i 7 B 4F
() B % AF B, m K EE 10° molL'+TNFo 5
MC3T3-E1 41 fudt5 8 72 h i b1 TNF-a (930
YER(P<0.05), BB EAARARIT 107° mol. L™ 15 &4y
/AT 107° mol-L ™'+ TNFo 41 bhss A Be S 1) 22 S ik
(P<0.01), FEREIRIEZEARITE TNF-o 4
IEFT, AR S R AR 9 (V) L B BT TNFa 7EH,
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SN T BHEPAR AR YT AR X m

FARMTT  FARATT BT AR A YT R R AR
finyT VAR 40 mg 189 2B W A FH B4 0k 5% -
19%~29%- 12%F1 20%, $5 K253 5 (Conax) 73501 K
10~34, 448, 27~66, 37 ngmL™", KU A](T )
S5k 1.3~2.4, 0.5~1, 2~3, 302, fEARS T,
4 Pty T 2P 3 FEARIRIZ (107 °~107 mol-L ™)
I B8 BB 02 1 | A M e 3 A AR K, RS Bt
TNFouifs 3 i 4 i AL K, 3 — 5 &3 S il
PR H B B 7 HE 40 mged™ 19 05 K i 24 9 B
(Comax ng-mL IEAF —F, 75 10°~107 mol-L™"
e D N i B = AN PR B o (1 B3 7
IR T2 88 8 AR KR YT, AN 7 2 0 R,
M, BRafes MR KgER. 1Y
FRABIT EAR LI 45 R, EINh, Pirk
by 7T B8 L At S KR IR At YT S 25 AR A YT A
ANE TR B AR K IR T

B MW ICUE I T B D Er AT 4, oA 3
AMBIT 24)(107'°~1077 mol-L™")Ag 1 He i 30k e 4
ML A K, BERS T TNFois SRR 40 i 28 K3,
3X — 751 0 T 50 DA R0 T P 0] S 1 o K Il 2 9k
JE (Conax) FH— 500 ASSZIEG ORI 58 8 25 T 45 B TAth ¥ T
REWImIKH 25 2%
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