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WE: BN MREARARESVERGARSRPEEEREIMARBEMNE R, FE BIERAK
B E MC3T3-E1 H3 L0 4 4, A AMA 10pmol/L BidR4E; B M A 50pmol/L HiBREE;
CH A 200pmol/L BiBR4E; D AE s AXT R, #53F 48h /5 3B M RNA, RT-PCR 0T BB 411
FRPE (OPG)mRNA %ik, Elisa R FHFHR LEFFRPELREIKE. MTTERER BT AR
WHE GR AABACHAY DANMRERIPERERNRBILMESFN 0.461 £0.051.1. 068 +
0.123,0.244 +0.044 0.548 +0.089, A S DHERAHE BASF T DH(P<0.01), CHAMTD
#(P<0.01), Elisa 55 RT-PCR AfilF], ARHAERZEERFEEREL, BARET DA(P<
0.01), CHMTF DH(P<0.01), &it 50pmol/L H4EE i 40 B R % 2 5 A 40 e 1
B8, 200pmol/L BB M LB A -ERIP R EE RSP R, T 10wmol/L 1 53T & 40 M
BRVPEZRZBHRHARMAHEIHARK, .
XEE: WEBHM; 7 FRPE: AREH

The effect of different concentration of zinc sulfate on the gene expression of osteoprotegerin and cell
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Orthopedics, the First Affiliated Hospital of Chinese Medical University, Shenyang 110001, China
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Abstract: Objective To explore the effect of different concentration of zinc on the gene expression of
osteoprotegerin and cell proliferation of osteoblasts. Methods The mouse osteoblast cell line MC3T3-E1
were cultured and randomly divided into 4 groups. Sulfate zinc was added into Group A (10 pumol/L),
Group B (50 umol/L), and Group C (200 pmol/L). Group D was treated as control group. RNA was
extracted from cells after 48-hour treatment. The mRNA expression of osteoprotegerin was analyzed using
RT-PCR method. The expression of osteoprotegerin in cell culture medium was measured using Elisa
method. The proliferation rate of osteoblasts was measured using MTT method. Results The mRNA
expressions of osteoprotegerin in group A, B, C, and D were 0.461 +0.051, 1.068 +0.123, 0.244
0.044, and 0.548 + 0.089, respectively. The difference between group A and D was not statistically
significant. The expression in Group B was higher than that in group D (P <0.01). The expression in
Group C was lower than that of group D (P <0.01). The Elisa results were identical with those of RT-PCR.
The osteoblast proliferation was significantly different. It was higher in Group B than in group D (P <
0.01), and was lower in Group C than in group D (P <0.01). Conclusion Zinc of 50 wmol/L promotes
the gene expression of osteoprotegerin and proliferation of osteoblasts. Zinc of 200 pmol/L inhibits the gene
expression of osteoprotegerin and proliferation of osteoblasts. There is little effect of 10pmol/L zinc on the
gene expression of osteoprotegerin and proliferation of osteoblast.
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BEE N Ok, B FBR B WA 1 2 % 28 4t 7 o5 1o
o #& IFO(ERRBREWHS) G, EL B K
HH 2 BE M B X N 7E N T, 78 B
MEELEEACBRRMRBERE N 0%, H
MNERITRERRER Y REN SRR R E &
25292900 77, HXMUFEREE S ERTM ST, &
RBRME RN EEAMTEE RN ETEERZ—,
PN FEFEAR  XMEBRNEERENHE,
HAT, FZ AMEREI S REBEMN R RILE RGBT
Y, BB T —BRE, HHFESHRGERENLHE
R PBIBR, T 0L B 0% K B B, B R AR 1
BRI MEEE LR R B,

HFRPE(OPG) R R B A4, 5 F &4
WHRETEREENERY ., SAEKENE5H
PR EEE BT & B K BUL B &M B RGN
%M, MLTW,0PC W F RS EYEAEE
HIEH, WA FEMR" ZUEEEBERANEE
RZ—, EXTFEREEEENZW, E Y EEWY
B LIRS LB RS . BRI B84y T Bl i {2
BER R R B R IA RGBSR R A

AR BRI E RO BB, BT RE%RE
e, MEHMBEAMREHEPEERESHRE
ARREIE T R R R, F O A0 ) AR 4 B B Y vk
BE#HFT R, IERHEREETRAESKENY
B BB

1 #RERE

1.1 SZLBHE

Trizol Reagent ( H 7 Takara 2% #]); RT-PCR
Kit ( H 4 Takara 24 # ); a-Medium ( £ H
Invitrogen 24 E]) ; KE-BRPFETY (LR RM4
PBEARERFTIELF); WS (Actin) B4 (bR
BHAEYHE ARG R FIEAF); DNA Maker (A &
Takara A7) ; MTT 7] (% H Sigma 24 7)) ; B4
M # (% B Invitrogen 24 H) ) ; 25cm” MK (£ H
Costar 2+ 7l ) ; SRR 4 (E 254 W, P E 19 ) ; Elisa
KA &(B & DAAEL,EH),
1.2 B4 Mg

/N4 R MC3T3-E1 W F o %} Bz | % 41 j
FE,RAIEH 10% B ik 4 L8 B o-Medium 35 3 2
HITHR, B3 REBEW 1R, HURHSHE0.02%
EDTA # 0.25% BB 17 W 4k o
1.3 SC4reRA gt

BB 4 M MC3T3-E1 K B 90% @it & B, {40 82

FUT x10° A~/m]l FHEMAE T 25em® HHMEF, *
MBI TR AB.C.DA, B4 614, A
A 10pumol/L 4% ;B LM A 50umol/L 4%, C 4
A 200wmol/L 4% D 4 Y75 (%t BB 40, 5 3 48h
JE TR

1.4 HEHRERPEREEX

1.4.1 ME4ME RNA B3R B R 4007 . g4k B9 5L
FHMEEI 48h J5, MERFBRA T E KL PSR
P EEER, Trizol Reagent £ HU4H M 5 RNA 4B
mE: BHFEEETFKE, EEMA 1. 5ml Trizol &
M, REKRTEH AR ERBEBET N
Eppendorf &5, ZHHE Smin FIA 200] & 175,
RIZURES] 15s; R B 2-3min; 4°C 12000r/min,
B> 15min; a5k 3 B, EEXKHE, bEES
H, TREBME, REBUKH, ¥ ZEH K Eppendorf &
H1, 2 500ul; JMA 500u] SR EE, @i R 4, %
i B & 10min; 4°C 12000t/ min, B > 10min; 0§ 3
WK WL B, A 75% 28 1ml, BIZIRA
9000r/min, 4°C B .{> 5min; W AWk, 2 Fi
Smin; % F 25ul DEPC AbBKth . BB RNA, &
ORI, WAL TP K 260nm 4, RNA 4 fiF
0D260/0D280 7£ 1.8 ~2.0 28], RNA TEEREKE
KPR BHARRER Ik T, AR G a5
SEAT TS, W 5S.18S 1 28S = &4, {484
RNA 58%

1.4.2 S e BB AR E R E
(osteoprotegerin ) Fl (N & B-actin B| ¥ & 5| % .
osteoprotegerin: I % 5| 4 5'-CCTGGAGATCGA
ATTCTGCTTGA-3' F %% 51 ¥ 5'-TTTGCAAACTGT
GTTTCGCTCTG-3' B-actin: I #% 3] # 5'-GGCCAG
GTCATCACTATTG-3' F ¥ 5| 4 5'-GAGGTCTTT
ACGGATGTCAAC-3' osteoprotegerin 7= 4] iy 93bp H
BB, B-actin =]k 146bp HIB TR,

1.4.3 RT-PCR A : LA F 4 M ECH 20pl RT &
B# : dNTP 1pul, Oligo DT 1ul, RNA, 3% 7k, DTT
1ul,AMW 11,10 x AMW [ i buffer 2 ul, RNase
W% P (40U/ul) 0.5ul, 5 47,42C 1h, 70°C
15min, [ J5 32 BI#E4T PCR &1, PCR /R 3 ¥ 40
T:10 xPCR 28 w %% 5wul,Taq 0. 25 wl,dNTP4ul; &
RIR LW RSP (20pmol/L) 1ul, B E
FURERAES Y (20umol/L) 1pl, B-actin |- 45§
YESI 9 1pl, B-actin T W45 F ¥ 314 1pul, cDNA,
dH,0, R % {4 (30Cycles) : 94°C 30s; 55°C 30s;
72°C 1min, ’
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BRLA, R Ko A REERIL OPG, B 4A
H,0PG IR BHM=4, CREBHEBAREET
(NF) «B Z{kiH 4L H F 584k (RANKL) 454, 1
W E AR, I B ER, OPC ESHY
RANKL % & BH 1k HA: 9123007, 15 Bk RANKL X 3
BAMEESEN BN X RER ., RANKL/OPG L4
WET BHFHEBRSHSSTE" . RANKL/OPG 1
PIREATSBBERMRREE RN, HAD
R A R a0 RGN LR OPG B iR , 45 R
RAGREETEEMNBRENL. AN TR
REEFBBR DR ERERER, RAELEHE .
BHAREE BNREERA BB, EAR, R
i148 OPG 0 B BB 5T 46 b , K 300 5% iy (X 2 %
HAEM, Dot KB RE0EE, B THER
ERMLERR, FURNMBM T A AFRREMNE, B
HXF OPG REMFE W,
BHERABLTFENHETEZ — S AKBHEH
RBESIREEENHAVTEA CREERMLT
TEHENFZHEONSRIHEET XBNE
AU, RATERT MBI P & B, K BB & KR
BB A TS, AT BN . wH
F RGBSR 18 83 ET 8 5 RI
ERRPLE R, BHI AN B eE
HRERREN R AREWERE, EE AN
BHEEIEMESEAKE TREWMSARST R
A B ET WA R ENREREEA,
A 15 ,50pumol/L MEEF LI B EHME BRI E/N
Kk, M 200pmol/L BN B RP EM B EIEW
HIfERH, ERMEKRENSEERISEPENED
R A ) B 990 o 8 T AR A R R A R
FIMARRII M, FHAT% BT REHE o (R kA
K7 W08 B I MAPK, WNT 43R {2 i OPG [k

B, MEEENHATELXSHARANE T PEHRE
B8, BUE F AR AR I S L g AR K BT L A BB
AR AR M S ER A G — PR

B BB AL X A2 4 R R R K, E A
BE-MREFTFRNEGY. BERGMRE-HEREE
BER, T ER R B EEERK RN B, &
SEATATFR, BRIV MEERNFNBFERKER
Y B9 IR BEAR A, XA O B BB A A6 9T T RE T R EG
BB ES RN R PRI 2 — S RARIH,
NS 1 R ABCH TR
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