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[HE] BN TEFUEMNEFRARB B4 KE T (TGF)-B1. TCGF-52 & & K 4
BB RMRBTELEBRALEOP)MERNLE,. A%k XERARSTHM(hOB), NEME
B ERAY (ALP) IS 5 . B 45 418, Van Gieson RERMMUET AR AK#AT [ RERRAR A, OB EW
T, Northern Z23Z .ELISA 43 B4 hOB TGF-B1.TGF-32 mRNA MIE R HE 4. &R WEF hoB &
WE ALPEM RN (743+4.)mU/mg BH , EHR L ERBEETENG.84:03)nym EH, [ BE
BEREBRae, MEDHEHIAR hOB TCF-p1 . TGF-f2 mRNA Fik B B Hitk (P < 0.001) ;10 *mol/
LZMi%ES 12 ~ 24 h {2 TGF-p1.TGF-32 mRNA & ik, B 6 BIE M #£., Z2M {2 i# hOB TGF-p1.TGF-32
EOROSBENERBAHE(P <0.001);10 *mol/L ZBE S 12 ~ 24 h {3 TGF-p1.TGF-32 B M 7
W oEHEMRMAE, it REETEESETRTHME TGF-R1.TCF-R2 Rk, R R EFHREHES
A BB BINERBERAR . RHAFER.
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Progesterone upregulates TGF-p p1, B2 expression in normal human osteoblasts LUO Xianghang , LIAO
Eryuan , SU Xin, et al. Institute of Endocrinology & Metabolism , The Second Xiangya Hospital , Central South Med-
ical University , Changsha 410011, China

[Abstract] Objective To characterize the effects of progesterone (P) on the expression of transforming
growth factors-beta (TGF-B1,-82, and -83) in normal human osteoblasts (hOB) in order to understand the mecha-
nism by which progestin acts on bone. Methods Characterization of hOB by ALP activity assay, osteocalcin as-
say,and type | collagen staining. Northern blot analysis and ELISA were used to show the actions of P on expres-
sion of TGF-f1,-32 mRNA and protein production in hOB cell cultures. Results Osteoblasts were the primary cell
type found in our bone-derived cell cultures from donors. After 12 — 24 h of treatment , progesterone at 10~ °M in-
creased TGF-$1,32 mRNA levels and protein production in cultures of hOB. Treatment with increasing dose of pro-
gesterone caused a dose-dependent increase in the expression of TGF-B1, 32 mRNA and protein by
hOB.Conclusion A direct action of progesterone on osteoblasts may be mediated by up-regulated TGF-f81, 32 pro-
duction.
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HF-B(TGF-3) R BHALAG FRBENATF, EEH
BEAMRE R 5w, TE RS R B AR S S
WEREEFRASBRESEER, BHBER., EHENE
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1. AREF  EERARBHARER T ESR
Gerhon 1 Termine™>* (T B #1T. FRBER B A
(35 ~55 Z)BAT L MM B EIHFHR 2 mm® B,
PBS #¥E#E %% 3 IR, A 1 mg/ml IV T B Ji2 B§ (Sigma
NHEDIICEBHA, FREFTEAHFEERT KR, 0
A 20% ff 4 1L 7 (FBS, Gibico 2 8 ) B X B 4T Y
MEM (Sigma 2> H] )& 1k 1L, & 10% FBS #9 MEM %
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% 3K, BB P A S HMEE B AT 25 om®
FEHEBE, NS 15%FBS B9 MEM, HA & 10% , 5B %
50 U/ml, K KB &K 50 ug/ml,37°C,5%CO, ¥, 2d
BB UEE3IdBW 1K, ERAI154dE, TR
FHMEEH, 225 dEEICH, A 0.25% K -EDTA
(Sigma 2 7] ) WEALHBIE AL, FHFP 25 em® B3R, 4
MEH 5 x10° 4~/

2. BFEARMNEE : RA MR EBMELLB
AL AX ( B 32 7000 %) 3 5 40 FE P9 4 et 8%
FREE (ALP) & ¥, B XEFFAMA PBS Mk 2 K,
Tris- HC i 48 75 % BF 4 40 B, 75 .00 J5 B I 5 v
A& ALP 35 ¥, BB 45 & BU %5 2 W € 18 77 & ( Dia-
Sorin AR M EHEF LERTEHESE, RUF
5 0.2 ng/ml, ff Bradford HEMHBABHNEERS
B, BRIF ALP XBHBE.

K Van Gieson (K7 BEBRBRE R 41 3 5 B b 4T
IR RR R, MALLAREFRIEFERANE 12 X
hOB, PBS ¥t 3 {X, W [& & 5 min, Van Gieson (X 7& bk
BMEHERAREREE S min, BA 95% K 2 min,
BETHEBSHBETWEFMR,

3.4 T BB hOB 3% F 25 o ¥R
LS 10%FBS M L RFFBPER24,#% 1%
FBS HE e M5 3% 4 d, & 0.25% 4 M E HE H (BSA,
Sigma 22 7] ) B LI ¥ MEM 3538 2 d, A 0(& 0.25%
BSA M L If 3§ MEM).10-'°,10°° 10~ 3 mol/L ( Z* i
Sigma 22 H]) T 5 24 h, A 10 °mol/L 28 T 4,
12,24 h, 142 40 M & RNA, 1T Northern 232, W 4E 3%
FE VAT M BK 4 7% 1% 9 %€ (ELISA) .

4.Northern %3 : S W r T S SL K0 35 B #H AT #3
#E151, Trizol ( Gibicol 23 7] ) fih1 3% 4 8 & RNA. TGF-
B1.TGF-82 cDNA # &t F #i ¥ X B & B8 %% ) KL (RT-
PCR) & A!8), 7E Gene Amp 2400 PCR " 3 {¥ I
(Perkin Elmer 24 8} ) #17. B 4B 1.0 pg & RNA,
15 5% % {7 & (Promega 22 7] ) & B cDNA, B cDNA
4T PCR ¥"3¥ TGF-81 \TGF-R2 ¥ K. 1MWK XY 1
USRI (7], V¥ =YaidE EENFIEL
cDNA F3,

BX 20 pug & RNA,1% F AW KBk, B 5
2 ho BEVLTI Y3 [ o P]-dATP 472 TGF-B1.TGF-
B2 #1 G3PDH #4t . %%EQ RNA #/2 JE I 68 C Hi 2L AL
1 h, B0 [« P]-dATP #5142 TGF-B1 B TGF-2 # 4t
GBCATEH, L, B ABE 72 h, kA BH.
[EIRE 0 JE B VE B 5K 41, B 5 [ P P]-dATP R i
G3PDH #R4t &3 4 h, ST B B & 48 h, ¥ i B,

G3PDH F M X B, R FTIEEHM, LI G3PDH
BIEEMX & 2347, mRNA 3% ¥ B UL TGF-81 2
TGF-32/G3PDH A EE HEE 4 E (%) R, Lk
¥WEE 3K,

5.ELISA: TGF-81 \TGF-82 #r ¥ ELISA 7 & (I
I dh 3E 2 W] ) R W 40 B 1% SR ¥ TGF-B1. TGF-32 &
R, BHEERER 6,

6. Gt HEE BB x+ s R, AR LAY
Eo

5 B

1.hOB % 5€ : hOB 7 W 9 ALP &1 0 (74.3 £
4.7) mU/mg B H, hOB M FF LW P ol fl 1 &
5% ,5(3.84£0.39) ng/ml H., Van Gieson K%
TRMRMMER R (B 1) 8K, h0B #EFIIESH 12 d
FETRAKR [EEREAEA6, XRBLE
¥R i) hOB BA BB 4 i R i

B 1 Van Gieson KRERMBMETIREEYE OB 18
i3

2. Northern #3843 4y 22 Bl X hOB TGF-B1 . TGF-32
mRNA 23X ) 5 " : Northern 24X R B 7% (H 2),

. hOB X FRZH & 10~ “mol/L Z2 i T W4l TGF-B1mRNA

Tk F& R, JLEAR A, mRNA %k FEE 55
H3(6.0£0.6)% .(9.3+0.9)%;10°°,10 * mol/L Z
B T 2 TGF-B1mRNA FiX & HHH B AW R, o
#MH(27.0£2.7)%.(57.7+5.0)%, P ¥ <0.001,
hOB X £ &% 10~ ""mol/L 22/ T HiH TGF-B2 mRNA
RIBHKWRT, JLF AT W, mRNA %k FHD 5
H5(5.0£0.6)% .(9.0+0.5)%;10"°.10" *mol/L %
B T #4 TGF-82 mRNA Rk & HH B AW ME, &
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MHR(23.0+1.5)%.(52.7+3.0)%, P ¥ <0.001,
X8, Z2H %S hOB TGF-B1 .TGF-32 mRNA # ik,
I 2 BB

10" 10 10°

o

TGF-B1

TGF-B2

G3PDH

%% (mo1/L)

B2 Northem #% 32 5 #7 10" ~ 10 ®*mol/L Z i %} hOB
TGF-B1 . TGF-2 mRNA 3% 3% B9 B i

B3 B2R,10 °mol/L 228 F 5 12 h & 24 h,
TGFBl mRNA XX B ¥R, S5 X BAH
(2.4£0.2)f%5.(4.8 £0.6)fF. 10 °mol/L Z2 i F
12 h &% 24 h, TGF-B2 mRNA 34 B B 358 , 40 51 8 %t
BAM(2.120.7)f5.(5.1£0.8) 1%, XEHEMW
%5 hOB TGF-81 .TGF-82 mRNA 35} 2 FR#E,

12h 24h

3 Northern % 3% 43 #7 & [F B [8] £ 102 mol/L Z¢ M8 %o}
hOB TGF-81 ,TGF-32 mRAN 33X & & m

2.ELISA 43 #7 22 B %I hOB TGF-81.TGF-B2 43 i}
I : [ 4A B2 WS hOB TGF-81.TGF-B2 4+
WERFRYE;E 4B B 7 2 Ei%E S hOB TGF-B1 4
BN BEHNE. B SA BRZEMES hOB TCGF-R2 4
WERTFRYE;E 5B B2 F hOB TGF-B2 4 3
SR BRI

151 it

FHAPEHEZN TGFR, T EHRBFHE
AR WP, BN RS A A TGF-B %
BEREIREPRESSTERAERBIER Y. itk
B35 % Bl TGF-B1.TGF-R2 ] Il 3 6% B 40 M 1% 7
RIBERASE W I HMEFE. BEEE (os-
teonectin) « £F 4t % ¥ ¥ (fibronectin) (2], Kassem
2081 % 3 TGF-B1.TGF-p2 A 1L W 12 # 5L B 40 B 1%
B AESREARSCERE. AAZBHRR
B TGF-B1 . TGF-P2 A @ i 12 ot § B 40 I 1 7 & B &
FaBER, BEEFERS . EXRAREN MG
BT HES TCFB, TESFFHBER. XEWRE
M #3549 TGF-B1.TGF-32 BB M & EE HI# A
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M S ZME» hOB TGF-R2 EH B4 W ¥R

ZR R VT R B AR E R IR S A1k IR
BRAMEESERBERA R, TR, EEY
AW, FRELWWE T 285t A E 4 (hOB) TGF-
B1.TGF-B2 FTiXW1EH -

A LW EIREW, 2N ES hOB TGF-B1 . TGF-B2
mRNA XM E Q458,28 2K LR
. 22 8 % S hOBTGF-B1 . TGF- B2 mRNA 3 ik 1 &

HREASWEHEEE X, Z28H# ¥ hOB TGF-p1.,
TGF-2 mRNA X M H 4% 3 , TGF-B1. TGF-
RABRZXERHIABERVEESIAETF. 2
¥EES R E MM TCF-B1, TCF-R2 & ik, @ # R &
MMM 5ok R B TR R B RS W, R
BB . AL TRHERBTITALESRBHR
TGF-B1.TGF-R2 Tk, R#H BN, BB EXR.
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