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Effects of estrogen versus letrozole on chicken embryo frontal bone osteoblast
Deng Yi-feng, Chen Xiu-xia, Hu Yun-feng, Hou Jia-fa

Abstract

BACKGROUND: There are plenty of studies of estrogen effects on mammalian osteoblast, but the studies of estrogen effects on
bird osteoblast cannot be found. There are many reports about the side effects of letrozole on bone metabolism, but there are no
reports about the effect of letrozole on osteoblast.

OBJECTIVE: The effects of estrogen and letrozole on the proliferation, cell cycle, estrogen receptor mMRNA expression and
alkaline phosphatase (ALP) activity of chicken osteoblast in vitro were studied in order to illustrate the mechanism of medullary
bone osteogenesis.

METHODS: The osteoblasts were harvested from the frontal bone of 15-day SPF chicken embryos by the enzyme digestion, and
treated with various mass concentrations of estrogen (0, 5, 10, 20, 100, 200, 400, 800, 2 000, 20 000 ng/L) and letrozole (O, 5, 10,
25, 50, 100, 250, 500, 1 000, 5 000 ug /L). The proliferation rates of the osteoblast treated with estrogen or letrozole were
measured through the MTT method. The ALP activities of osteoblast were measured by the pNPP method. The cell cycle was
measured by flow cytometry. The expression of estrogen receptor mMRNA was detected using real-time fluorescent quantitative
polymerase chain reaction (PCR).

RESULTS AND CONCLUSION: The estrogen could promote proliferation of osteoblast in concentration- and time-dependent
fashion. Estrogen could increase the expression of estrogen receptor mRNA, impulse cell cycle, and elevate ALP activities.
Letrozole could increase the cell population, impulse cell cycle, inhibit estrogen receptor mMRNA expression, but letrozole has no
effects on ALP synthesis and secretion.
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KT E:

I E A AL /K SBERCH 7520 mg/LHfERK
FRE, ARG IEDHRE I B F R B B0
10% G4 % I DMEME; R, g 2 &
WK E 40, 5, 10, 20, 100, 200, 400,
800, 2000, 20 000 ng/L.
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FCSIIDMEM s F2 M, AR i i 25 )5 1 9K i
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BN _E SRR [ o B R R M 22 L kel e 9%
Hi9710, 24 h)m, WeHEsRM, JEHIPBSHE,
B4 TG M3 () DMEM$: 723, [ A2 g/l
MTT 30 uL, &4 hji, IIADMSO 150 yL%
BN E, HIBER (BioTek)ill g FLAE, P&
570 nm.
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(NCBI)$2 it (1) i 22 52 74(NM_205183)mRNA
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0.05), 20 ng /LAIHEZE = TAHRAL(P < 0.01). KWK
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Table 1 Absorbance in the effects of different concentration 2.3 MEMAE . R e R E 0 e A BR B G R
estrogen and letrozole on the proliferation of chicken
osteoblast (xxs, A) LK.
Estrogen Gulitie tne 3 NI TRREMESE Sk BP0 XS S A M B R
concentration (ng /L) 10h 24 h Vi PR R
Table 3 Effects of different concentrations of estrogen and
0 (control) 0.166£0.070 0.178+0.016 ﬁ[gfg#eo‘;?ei'gﬂge FIRHEEESS (A(‘b'zi)tfﬁtr'“i’t't:;SK?rf‘ 9)
5 0.202+0.055 0.251+0.080
10 0.340:0.160° 0.302+0.780° —— P
20 0.405+0.093° 0.545+0.061° concent?ation ALP activity conaantation ALP activity
100 0.260:0.091 0.315:0,127 iy (x£s) e (xs)
200 0.277+0.1022 0.307+0.1832 9 HO
400 0-236f°-°47a 0-215f°-184 0(Control) ~ 3.603£0.332 0(Control)  2.591+0.045
& 027 e 00 U2 B e 5 3.767+0.323 5 2.705£0.340
2000 0.263£0.034 0.157+0.034 10 4.420+1.747° 10 2.585+0.261
2 0000 0.258+0.119 0.240+0.032 2 418040227 o5 5 £8040.034
: 100 3.833+0.719 50 2.628+0.039
Letrozole Culture time 200 4.1400.267 100 2.559:0.076
concentration (ug /L) 10h 24 h 400 3.387+0.628 250 2.648+0.050
800 3.640£0.124 500 2.643+0.062
0 (control) 0.165+0.021 0.180£0.036 2000 3.287+0.498 1000 2.609+0.072
5 0.168+0.030 0.17040.017 20000 3.5930.069 5000 2.599+0.045
10 0.175+0.015 0.190+0.012
25 0.177+0.026 0.195+0.039 P < 0.05, vs. the control group
50 0.17940.035 0.208+0.013
100 0.177+0.036 0.203+0.034
250 0.180+0.017 Q286010528 IR0 8 0T S B T il e Bl M Ty A — o 3
500 0.175+0.047 0.210+0.033 N o
1000 0.1700.011 0.1780.028 2524 b5, 10 ng/LZH 103 T 1 ol 2k 4 25 e 1 0k JeE
5000 0.172+0.031 0.198+0.038 L e
41(P <0.05), HAb®AE5xEALE, 5L B8E Mt
3P < 0.05,°P < 0.01, vs. the control group S = . 8
< = X(P>0.05); ANFEIREERMMEAER24 hig, Xk 4

POt P RV AT B e, S X R AL b, R
TC w2 & (P > 0.05).

2.4 EgE ket R e £ 2 AAmMRNAK X
H¥e K4,

2 YR A

Table 2 Distribution of cell cycle (xs, n=3)
Distribution of cell cycle (%)
el G1 phase S phase G2/M phase
Control 75.54+0.06 19.20+0.10 5.36+0.04
Estrogen 71.13£0.13° 22.54+0.10° 6.33+0.032
Letrozole 74.98+0.48 19.89+0.122 5.13+0.36

3P < 0.05, °P < 0.01, vs. the control group

ME R 2% 2L R 4 2 £ G 30T 40 D B A5 P4 T 0)
4, SN LEBI m TR IRAL, MR 4 Go/M I 40 i
PGB 2 25 vt T AL L R il R LA o0 L U
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Table 4 Effect of estrogen and letrozole (LLE) on the
expression of estrogen receptor mRNA in chicken

osteoblast (n=6)
Group ERCT GAPDHCT ACT AACT 2ReCH]
0 ng/L 25.12 22.85 2.27 -0.165
estrogen
0 pg/L LE 25.07 22.78 2.29 -0.145
(Control)  25.27 22.50 277 0.335
25.99 23.06 243 -0.005
25.13 22.69 244 0.005
25.38 22.97 2.41 -0.025
Xts 25.334£0.34 22.81+0.20 2.44+0.18 0.00+0.18 1.0(0.9-1.1)
10 ng/L 22.73 23.09 -0.36 -2.795
estrogen
22.84 22.75 -0.09 -2.525
21.16 22.08 -0.92 -3.355
21.16 22.01 -0.85 -3.285
21.42 22.06 -0.64 -3.075
21.68 22.23 -0.55 -2.985
Xts 21.83+0.762 22.37+0.45 -0.57+0.31 -3.00+0.31 8.0(6.5-9.9)
250 pg/L 26.74 22.68 4.06 1.625
LE 26.83 22.91 3.92 1.485
27.21 23.04 4.17 1.735
26.56 22.65 3.91 1.475
26.82 22.79 4.03 1.595
27.18 22.83 4.35 1.915
XS 26.89+0.262 22.82+0.15 4.07+0.17 1.64+0.17 0.32(0.28-0.36)

ap < 0.01, vs. the control group
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S 0 B A PR A e LA B A, R AN —
. FohrfE MR, 17R-ME &l LAME HEMG-63F1
SaOS2 W 4N M a5, H A1 TESS H AR 41 g 1y
JH, WTHOSB8S5H A8 4 Mo i B AE 2. w50 R BN, e
PAER RS (/S B 0 i A e R 3 5 Ak, 380
BRI 4RU814, ARSZIG R, MER R T LU
XS R0 H Rr A0 P A, L LA R T A
PEo R 2 BRI AE 10 ng/LA20 ng/Li, MR E
R AS IR B i 4N B i 4, HLLA20 ng/L v 14584
Toe s WM 2% R v 120 ng/Li, AR RE ) XA
FT R B, LA B 5 39 0 i B GE e ) T BRI S, X AT
A1 IR T 40 5 K

30 2% ) B A 1 5 A 5 2 W A T e ) 4
H—E2MXR, BWIER10 i AL 524 hiF A
bR, M KPR T-200 ng/Li, 44110 hit A4
JUTAMET24 h AME, UCOHBEBGEERBI T, 3G
VEFIB I o MESEE T i B K T-400 ng/L, 110 hirf
IAME =124 hBAE, 3K ] BEAE T R FEMEI 3 00)
FSCH AN M B3 SV DR Iy, L o oS8 % 4 T B )
K, BEFAEAIRILME NI . TR, 20 ng /L
1A MER 2% T e A T A XS v 400 P T e e AR R S
R L =720 ng LI, 2 R Rl R A e A —
EMRRFAEM, H M = T400 ng/Li, JLE:
FAEF N T . MECR RE R (R B AN M (3G, 2
S E A S R K IR T (IGF- T ) A 4k A4 K R
B(TGF-B)AKSLII o WEFERE, MEEE v LIS & 4h
M5 B WAGE- T MITGF-B. sk 2508IF 57 s, X9
IGF- T et (2 XS VR iy 41 B R 3 5 . TGF-Bo i i %
R A Ry A o S P R S e o 1 NS A 25
TGF-B, 75 BH 4l M (1 40 Bt 45 TGF-BIgs 52 44,
TGF-BrlVEH T e 4 e, 117 SEHE G RN 4418181,

SRt e Ay 2 34X 5 AR I, R R S,
AL A B DY A AN i 0 2 P4S0IW L £L 3% |, T
AT 2R 2 RS2 BT O-210 OG5 Pt v 440 P 448 5 1
REMAIE A WIS, HEVSTA A, Sk 0] B B 40 B 1) 5
T T o 0 ) VR 2R G T PR S, T R A R
7y JUISKG ity e R 2 A0 o s A S A o ELAR S B ARB
Sk P oS X0 VS B A B 5 A — o R B, 50 TR
HAHLL, F45 pg/LZ4LA11 000 pg /L AMEAR T 5 FRZH 41,
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HASAAEY T4, H250 ug/LAAE B E T
XF FEALAME (P < 0.05) I 15 I oK fil 1 g e oL 410 1 ik 32
ST S0 RSB 41 A, LA B 0] R 40 Bt AT
BESVERT, ARILAE ML R Rt — 25T

SEAEAN A S 30— R0y A Gadll, ADNAA K
T, B RAIRNAS RHE R, K F— S DNARHIFIE
FUR A 4 S, UDNAG Y], Se gtk
S, R AGEAE; G, JDNAS UG, 4k
ST ER AUTRIRNAR A G M, D 22533430, 1k
1M a5 R RS ) 2 2, PR AR PRAS B 40 R, 4n
J BT — s FE P b T e WA i i 3 BECIR A, SHIAN L
Lok s, AN oy 2495 i, A S84 HEL IR % 11 40 i L
il (230, A SR, I 22 2 ST AN A 2
T R, 0 M R I R A B 2, Rk T
FSCH A0 PR PRI o Sk it e S UM i 5k v T TR
A, UK il et (i 2 T A MR R . X R S 4N e
BB R 45 RAW) B o MR (R 40 o b A S )
EADIA R, JAME A DLW Sh 41 i 5 G~S e i1
REIAE A —, MR SN EZ RS SIS, s
H 22 5y 2 IR 0TS B E R (Mitogen-activated protein
kinases, MAPKs), MAPKs ] LU 41 B AMe -5 153
fitf(Src/Shc/ERK), JEAlc-Jun NA S (JNK) 5 5 2%
PRI, Bl NN 1, B0 & 1 D1MRIE,
Ji 39 1D 5 8 A K A R 4(Cyclin dependent
kinase 4, CDK4). CDK64: & i & A W40 I 5B 41 i
IR B 1 (PRO) R ALY, =1 BE W IR A I p RO U 3¢ K]
FE2F-1, HEshA i A i i Fee-281,

FE G AN BB TE R 0T, Gt 4N A AR o s i B 1
FEITF AR, R0 30 E BB M E R R R A
DRI T 308 5 DA Ay 0 T T T I A 4 oL & 356 ol 28 1) 7 0T e
B LR, REFRIE A INAN [R) TR R (1 0 3
7724 hJ, 5556 FEALAH LE , % 3% s 9 FE I 1200 ng/L
AR R S 11 12 e 10 HR AL, 10 ng/LZH & 1 5
B R T IR AL, X5 2R SRR 4 AR — 2
SR 3R TR K T400 ng/LIN, Il E 6] i 4
(75 AR KT T e i B IR B (e e ks e, R
T ASEA5 L I 4 20 P 0 2 T Tl i I o0 AL, Xt S
2 P i e 1 45 SR — 3K

SR iy T o i A A IR A 12 ) R i 3
RIWARIE, RN, Sk il RS Gl ol 1 Tl 1) 52 g 3 22
e MR R SRR, ok th MR R A,
T T 5 M R T ol PR A 1) 75 R A3 o ARSEEBG S #5441
B TE BRI 2 S OR AN B, A W R AR L
B, X OTRESE RSN TR R, SO 40 & e
BB IR, ok dh st S0 A FHAS &2 LLE i
PERR IR BV AR A N ok, I 55 K TP v 4 i
(PIBEE e g T — 30, ARSI, R O R P B IR I
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HE A5 2 0T ol T Ak Tl R I 110 2 i) s, 3 22 2
SMEECER AR . MEBR BN E RS,
TEIRBCAAEZ A E G, MR WG K AR,
55 6 Pk B IR Wl Ak D) b ) E U 3 Y 4% ot 1 (Esstrogen
Responsive Element, ERE)4i &, B 5% 3%FFAHE
YER, 5 G (0 it i) e 280, AT S B L i i
WP IR RS o ARSEIR 45 IR W, MEWCER AR e st m]
REMAER RS2 AR A 2K o MEBIER W] LA 30 ol i 4 T
WS ROR R R, MEMER2H RE mRNAZK A &0 i
H8fs, ZEFEFHP <0.01), XWE5HEEL . Ladocs
SOOI T 45 AR —F . He e m DA 25 52 A4
HIRIE, MHRIEE X A1 0.321%, %= mik B %
(P<0.01), ASIMERE 2 RTINS AN HOIGTE . B
TR TS 1 &5 SRt AH — 3.

S S5 RN, WEM R S MR AR R IA
SRS R BSCB AH MLEAT R, — i Ay DA I (k4
IO 164 5 DA n st A M R s g — 7 1k SmT RAAE gk
TRl T T P I ) 25 S i, R R Al L Bh g, NI
S AR B TR RN, A B R R R A LR
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