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(WE] BN THEEKXBRW LS DB MRE (Alkaline phosphatase , ALP) 5 {1 #18 &
ERAKRMNEYRAXER ALP. B 45 & (Bone Gla-containing protein, BGP) & # 4 & A F al (core binding
factor 1, Cbf al) B mRNA Rk, Ak 6 A# SDMHE KR 18 X, FHL4 258 Y] 50 (Shem) FA Y] 61
(ovX)dl, B EH S RARTREESR 10d IR R —WKE 90 d, iz -WE XML (P-NPP) %
WEMmF ALP; S 4 KB TR 10 d A FERBEF A, A RT-PCR F ik W &84 ALP.BGP,
Cbfal mRNA FiIAME, &R OVX A AKRMmHF ALP K¥,10 d B Sham ABER B (P <0.05, +
40.0%),20 d B FH G 2 M{E(P <0.05, +63.6%),30 d Bt ) B E H MK (P <0.05,-26.1% ) ,40 d E B
B F, 5 Shem 4 H B 40.50.60.70.80 K 90 d W 9 ALP 43 343 Im 26.2% (P < 0.05).18.1% .16.9% .
68.5% (P <0.05).42.6% (P <0.05)5 45.9( P <0.05) ; 1905 10 d & RE4M L ALP,BGP.Chfe ImRNA
A OVX A E R TF Sham WA (P <0.05), &it AXREHFEYPLIFE AIPREEHNBE TR
MBS TA, UEEAAERFBREM S ; S M4 AK ALP,BGP #l Cbf olmRNA RIAEHBUE,
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Changes of serum alkaline phosphatase levels and expressions of osteogenesis-related genes in bone marrow
cells of ovariecfomized rats YU Zhifeng, GU Shuzhu, GAO Jianjun, et al. Department of Bone Metabolism ,
Institute of Radiation Medicine, Fudan University , Shanghai 200032, China

[Abstract] Objective To study the changes of osteogeneris-related genes in marrow cells of ovatiec-
tomized rats in serum alkaline phosphatase and mRNA expressions. Methods Eighteen 6-month old rats are di-
vided randomly into 2 groups: ovariectomized group and sham operated control group. Five rats’ blood was obtained
via their tails in each group every 10 days after operation till 90th day, and serum ALP was defermined by the
PNPP method. Four rats in each group were killed and their bont samples were obtained 10 days after operation.
Then the mRNA expressions: of ALP, BGP and CBFA1 in bone marrow cells were defected by RT-PCR. Results
The serum ALP levels in ovariectomized group at 10 days were significantly higher than those in the sham group { P
<0.05, +40.0% ) and reached the peak at 20 days ( P < 0.05, + 63.6% ), Then significantly lowered at 30
days (P <0.05,-26.1% ), and rose to present level at 40 days. At 40,50,60,70,80 and 90 days, the ALP lev-
els in OVX group were higher than those in shem group by 26.2% (P < 0.05),18.1% ,16.9%,22.5% (P <
0.05),42.6% (P <0.05) and 45.9% (P < 0.05), respectively. Ten days after operation, the mRNA expression
of relevant genes in ovariectiomized group were significantly higher than those in the sham group( P < 0.05). Con-
clusions Rise-fall fluctuations in serum ALP levels are observed in OVX rats in the early stage after ovariectony.
The expressions of ALP, BGP and Cbfal in OVX group are hipher than those in the control group.
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1. s 544

6 Atk SD MM KR 18 R(ER B K¥LBFHYH
Rt), kE(250+20)g,BEN A HHA, BH IR,
FRERBRTARUMEDMBA, RE ¥ AES.

2. KR AL ER

X 2 2K B R — 4 £k (4-Nitrophenyl phosphate
Disodium Salt PNPP) ; —. Z B} ( Diethanolamine DEA) ;
Xt 7l # % B (PNP) ; Medium 199 #% 3% & (GIBCO *
[ ) ; TRIzol 4 BioBasic A &), AMV 4 Promega 2 A,
£ 3%k B — Z.BR (Diethyl Pyrocarborate, DEPC)f1iR1kL Z.
& (Ethidum Bromide, EB) M H4ER A TR /A F;
PCR PreMixkits ¥ 5 # B B4 ¥ T2 & ; ELx800 §§
#5{% ; Biometra PCR 1%, Tanon GIS B B 4 W &
%o

3. M ALP ¥ &

BHS RAR, FUNFARER 10d HTER
1K, B, 20CHRE, 7 90 d(3t 9 KSR
W52 e S, — YK YEF) PNPP 245 M6 i A0 MG AR
X A405nm AL W& ALP & (DL U/L %/R), 3 U
BemshB T,

4. BT B X B E R WK

(1) 5 RNA &5

BH 4 BRBRFYNESE 10 d U Sh3BE K
B Ssh BB AL e, TR T8 1 ~ 3 B (L,),
BHEEE T 2 ml 35358 (Medium 199 %R, S5 E
100 U/ml G B K 100 pg/ml 10% /b & L1
S%RGH M¥E) PR E (BB, RBRESSK
FRESsx2 K, M ELEBHARER, KA+T &
A. RERMBWEH 0.5 m/E, BEEBHBIHMR
J& ,Trizol — 3 t: £ BU S RNA, RNA % ## F DEPC
K,-T0CHREF.

(2) 35 5% [ i

1200 pd 52 N (PKWE) F A RNA 2 pl(4 1
pg) ,Oligo(dT12-18)0.5 pg, Rnasin 0.5pl,5 x RT-buffer
5ul, dNTPs 0.5 pl, AMV 1 pl, #Mi0 DEPC 7k & $ &
25 plo BRSO, PCR X b 3EAT 380 %% 5% BB , B2 B &
#:37°C 60 min;94°C 4 min,

(3)PCR R R

#1 kit ¥4k, UK PCR & (B & Taq DNA
B 1 unit, 10 x buffer 2 g1, dNTPs & 200 uM, PCR en-
hancer 2mM , A B AR E ] 2 ) cDNA 2 l, E
W32 ul, THESIY 2 wl, #h 00 DEPC K = B &H
20 ¢, B85, BRAT B .0, 7E PCR U kR BE, & i & 1
RE 1.2, '

#£1 PCR3IYWFEH

I}
(bp)
5’agg gaa geg tea gic agg tt 3’ 300
5'agg gaa geg tea gic agg tt 3’ 400
5'geg ccc 1aa atc act gag g 3' 308
5'tcc tea gig tag ccc agg at 3' 553

#H LSy TH5Y

ALP  5'gca caa cat can gga cat cg 3’
BGP  5'gag gac cet ctc tct get ca 3’

CBFA1 S'ceg atg ggn ceg tgg tta 3'
GAPDH 5'cgt ggs gtc tac tgg cgt ct 3’

®2 PCRRM&MH
xR RN &M
ALP 94°C 30s,58°C 30s, 72°C 30s, 32 #§3F
BGP 94%C 30s,60C 30s, 72°C 30s, 32 #§3F

CBFA1
GAPDH

94%C 30s,55C 30s, 72C 30s, 32 fE3F
94°C 30s,60°C 30s, 72°C 30s, 30 PE3F

(4)PCR 7= Y ¥ BL e 3K 53 H7

PCRY 7 Wl HE L7, 7E 2% SR IR MR BE e (&
EBO.5 pg/ml) 633k, DNA 43 T B marker fE S M,
B3k 24k 70V 45 min, HLIK ARHF7E 56 SR 5T (340
nm) T W% , Tanon GIS M RB 7 RABMR , ]
FHEM,FREE5NSBER GAPDH Kt HE L
fi,

S. 8t FAb B B A B IE A Excel &, M
SPSS11.0 it T RA S BHAMNERHFT ¢
BR,ZRHEEU s B,

5 R

1. KRE#EMF ALP &1L

ZRBRFAR10dJ5 OVX i ALP KB B
BT Sham (P < 0.05; + 40.0% ) ;20 d B 2 PR (i
(P<0.05; +63.6%),30 d W THEERAE, 5 Sham
HUBEEREABEMH(P>0.05;-26.1%),40 d &
OVX A ALP KV BB A B, 5 Sham 4 L 40,
50.60.70.80 A2 90 d A 43 Fi 140 26.2% ( P < 0.05) .
18.1% ,16.9% ,68.5% (P <0.05) .42.6% ( P <0.05)
545.9(P<0.05), % 3, A BLMERLA 1,
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%3 NEBHERRMMEBSER(U/L)(n=5)

RERE Y Sham 41 L8
ovx
(d) (%)
10 133.54 £ 27.80 186.98 + 37.41° +40.0
20 137.69 + 15.21 225.27 £ 46.44° +63.6
30 127.65 1 13.50 94.30+ 11.56" -26.1
40 129.101 14.06 162.96 +19.92" +26.2
50 111.59 + 16.38 131.83 +29.01 +18.1
60 135.17+ 35.98 158.08 £ 37.48" +16.9
70 92.6517.61 156.14+ 49.15" +68.5
80 119.76 £ 19.77 170.72+31.31° +42.6
90 82.131 18.80 119.82+11.37" +45.9
E . S5REEVMALLE P<0.05
[ FEALPEE A (L

300

250 —a—OvX

200 —o— sham
< 150 %

100 !

50 f
0 L
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e (d)

M1 KRUBGEMmHE AP siEEL

2. BRAKRBIE X EEER ST
RT-PCR ¥ EBRIWEREZH, KRIMW 10 d
G, B84 T ALP.BGP & CbfalmRNA ik i % ¥
0,5 Sham A B4 A E 113% (P <0.05).75%
(P<0.05)594%(P<0.05), L% 4,
%4 KRYIMGE 10 BMAMET AHALERRE

# 5  ALP/GAPDH BGP/GAPDH CBFA1/GAPDH

Sham  0.45+0.08" 0.40+0.07" 0.4910.08"

ovX 0.96+0.02 0.70+0.20 0.95+0.03
(+113%) (+75%) (+94%)

. S5URAHE" P<0.05
it it

AP ERBARMUEERE HOEABIRZ
—,FERMBERIBRE. WFEF 0% EHH
ALPKBE TR, BAEEXRBFE. £ WTIE
RER/NISY LR P, I S ALP ] LB F 03
RBEBERYIEBRE. BROALP EEZHRBHAES
BB ML, ZE B B mit 78 ALP 5. BREL
BRENBRMLE TRESRRS WERWESEE
R, e, m ALP ¥ TR AKFE. AR
10 d H—Bt A, B ARWETIBR)E 90 d ZHM
i ALP ARfL, SR B, VISR B M ALP 28 KIEE

MBI, ZAANER ER.BENAFHRRER
TR KFERES. 518 KEB 880 &8
Xof B L4 bR VT A P M SR PR 8GR B B Bt OB,
PIAEXTYINED ALP KEHA —BHRE A ESM
BN ELAETREREX. ETAKRYNE N
ALP 7K F & B R G20 (8] ¥ Ff 2 — 25 L2

BEARRETEEERAK., KAEFRNOE
BEE IR 4 BRI FE R ML R ALP H &KX
FRE 4. ALP 5 BGP & &, B 40 M4 L5 3 84 %
FHEA,ATEBAKBAULBERE H LVLBERREL,
HEEHTHY EEM THRSETE GO BIER LU
REAS0T ASBEATERWAEAC, —Ew
SWHEEBEEWMBERMER ST L, MEMNH
mRNA K F XX EBEREWEBR K F KL,
CBFel R BAMANBFHEEREAF,  ERERE
FEAMBH RN, TUATESENEX, E—
FERREERY ARG, EH KR A CBFal &
HRELA BB HAFHENAR, RK ALP 5
BGPHEZBHLEFHAR , A ZEREINNE
5 CBFal KIRIEMEF L. EHRBEETEIR T, B
FEEARKATFEENRRAE S S RBAKRTLH
RWiE, AR BREBESES (BMP) MEES
Cbfal HFEiK. XFMEAMEREREHEB  BRES
MRk RBMITEBALES, B2, AHREN,
EHRKEMF AP AR, XHARAITBSEHAR
HEZEIKPFHREEX, EHNELEREFT
CBFal HIRZARH X,
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