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I BB N K3 Bk (uNTX) #1 C R AK (uCTX) (JRB | BUES AT U MEnE B (uDPD), ER 1l
# FSH #1 LH 5 BAP.OC .sCTX .uNTX Ml uDPD Z EI M X R, RAR S HEH AN AN ERE, 5
sNTX A1 uCTX 2 [6] §93€ & R B 4R 4 #8 B 004 4R 1 & 4%, FSH #1 LH 55 BAP(R® =0.392 #10.382,P =
0.000) Z fa) Ky e sE R MM K, 5 uDPD(R® =0.027 #10.017,P =0.002) Z MR ER KB/, 2T
4 @ 18 4 87 B R, BAP43.0% , 0C22. 1% , uCTX11.8% . sNTX8. 2% , uNTX8.2% . sCTX6. 6% Hi
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EHERRARIHBT~20 F, A L FSH fILH KL 5 BHHERA X, @ FSH f LH X
N B g, FSH 3B 8 % M Z K F LH, 3B BRI 601E BRI K F &Rk,
XRA: BERER; BREER: PHEAKR; Z6LAR: FHAL

The relationships among serum FSH, LH and biochemical markers of bone turnover in women L/
Hongli, WU Xiyu, WU Xianping, et al. Institute of Metabolism and Endocrinology, Xiangya Second
Hospital, Central South University, Changsha 410011, China

Corresponding author;: WU Xianping, Email; wuxp39@ sohu. com

Abstract; Objective To learn the relationships among changes of the levels of follicle-stimulating hormone
(FSH) and luteinizing hormone (LH), and varied kinds of bone turnover markers in women. Methods
Six hundred and ninety-four healthy women aged 20-82 years old were included. Serum FSH and LH were
measured using RIA. BAP, OC, sNTX, sCTX, uNTX, uCTX, and uDPD were measured using ELISA.
Results The relationships among serum FSH, LH, BAP, OC, sCTX, uNTX, and uDPD were analyzed
using a compound model for goodness-of-fit. The relationship between uCTX and sNTX was analyzed using a
linear model for goodness-of-fit. The determinant coefficients (R’) of serum FSH with BAP ( R* =0.392)
and LH (R® =0. 382) with BAP were the highest. The determinant coefficients of serum FSH with uDPD
and LH with uDPD were the lowest (R® =0.027 and R’ =0.017, respectively). Multiple linear stepwise
regression analysis showed that the changes of BAP (43% ), OC (22.1% ), uCTX (11.8% ), sNTX
(8.2% ), uNTX (8.0% ), sCTX (6.6% ), and uDPD (1.9% ) were determined by FSH, while the effect
of LH was only 0.7% -2. 1% . The determined value of serum FSH was 7-20 times more than that of serum
LH in all bone turnover markers. Conclusion FSH and LH levels in women had close correlation with bone
turnover rate. Bone turnover rate increased when serum FSH and LH levels elevated. The effect of FSH had
much greater power than that of LH. Moreover, the effect of FSH on bone formation was much more than that
on bone resorption.
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KHUR A ERBERZSHTEREE R
BZEMERGHR . FHHTIEE, ¥HEREME
FAME K ¥ K (FSH) & i M 55 32 B F-a (TNF-
ORBHBARERRMERATER . FSH
AW BN SEEEHE(BMD) B Em AU,
M FSHKF 5 BMD & B ¥ m A XU FH#k
A AL 4645 BE I % FSH 7K - 9 3% o i 38 om0 ot
FSHAFPHMERERGEN T FHBEENER
B, XEMERAES, KM E (FSH 1 LH)
EERBWEERTET, Y TRLHEFREXH
FSH f1 LH K ¥ B f B E R AL BIRAE R, &
Bl 694 Flfg R Ltk FSH # LH, BJF
BB R REB MR (BAP) IBBE(OC),
BRWHEFLEE | BEFE N RKEK(sNTX)# C
FK AR (sCTX) JRE T IR N K o Bk (uNTX) #1
C AN A (uCTX) R IR T R B I 32 Bk IR 4 it o M
(uDPD) A TEMZHEBXER,

1 #EM7EE

1.1 g

THEREERE 694 1, F1 20 ~82 3, ¥y
(45.2:14.6) %, 2B Z XK B I HAHE XK
MR E REERE, ERE AR ERME
FREMGYRE . ZRELRENEEREES
WHI R AR AR R HEBR . P A2aE
4 408 i, 45 %2 J5 1A & 286 ), - ¥y 4 72 4E 44 (48. 2
£3.69) % A BERPAEI0F(HEREL ~47
£),

FRXER LT ~9 A 5has I B Bk L v A
HEREE KRB, M52 h REOH BN,
DEBHETF -10C KA EZWE ; R In—

WM, BAERFET -0CEZRE, L2713

LM et R A ERABES ~9 X,
1.2 FE

Wi ¥ FSH f1 LH 9 B R &t e i
(RM)RAE(EFIFEYHEARRR) & XH-
6020 B y-SF &I BN (TR 262 ), A B E
i FSH Wt A ARt EE EE TR R (CV) 55
2} 6.3% F1 10. 8% ; W 5& M 7 LH % B 694t 7 F it
Bl CYVARHKT 1% #11.4%,

W58 B 5 ek AL 98 b 2 B0 R I RGBS e O BA o
(ELISA) 7 & ,BAP i 7| £ § Metra™ BAP EIA
A H],0C & # & & Diagnostic Systems Laboratories /%
B8] = &, sNTX 1 uNTX i3 & # Osteomark Ostex

International 2 & 7= &, sCTX 1 uCTX KA & *H
Nordic Bioscience Diagnostics A/S /A &] 7 i, uDPD
i3 & % Metra™ DPD EIA 2 7)7= & (U3 RAME
R4 3K 4 Y68 B it ( BIO-TEK, Instruments, Inc.,
Highland Park, BOX, USA), FR & WLEF# & 8 E %
B 7170A ® 8 3 & 4k 4 #7 ¢ ( Hitachi Co., Ltd.,
Tokyo, Japan), uNTX,uCTX #1 uDPD wERHR
JILEF (Cr) #4742 IE o sNTX B9 % B 2847 LA 8 7} 1 7
20 P R B B R0l (nM BCE/L) %75, uNTX i
v B B LA 25 g BE R B R 36 1 Y/ 2 R UK L BT
(nM BCE/mM Cr), XEfiFHARFAE CV &
B E. BAP X 5.1% 1 7.0%, 0C Xy 5.7% #1
7.7% ,sNTX 3 4.6% #1 6.9% , sCTX % 5.3%
7.9% ,uNTX % 6.1% 1 7.6% , uCTX % 5.6% F1
7.1% ,uDPD %5 5.9% #16.5% ,
1.3 Hit#am

SEF SPSS V13.0 ik, HiX LR BB
MBS MGERE, 225 T 07 B4 25 e LY 3
PR, AN LT S ERREE (s 2s). &
#EARAREM LS, RAMBFIENBRRTE
HT(ANOVA) , A FIRAREHERAKE B4
f13% FSH #l LH 5 & # B % B E LB IR Z KX
%, I FSH f1 LH st & F B LB R IER
R R % T4 YEEIE 447

2 ER

2.1 FREFHOEAFE(RD
21 FREWHOEERFE(zLs)

- 2% BAH %25

(n=694) (n=408) (n=286)
E@B(Y) 45.2£14.6  35.339.02  59.6%7.32
5% (em) 154.6 £ 5.53 156.4:5.35  152.024.69"
K E (kg) 5.1+ 8.15 53.8:7.76  54.5:8.69
BMI( kg/m?) 22,7+ 323 220297  23.6:3.37*
FSH(IU/L) * 894+ 3.32 3.94:2.08  28.711.88*
LH(IU/L) * 1.9% 2.83  7.51:2.57  25.6:1.95"
BAP(U/L)* 21,5 158 16.9:1.42  30.211.45*
oC(pg/L) * 7.34¢ 178 5.69+1.69  10.6%1.54"
sNTX (aM BCE/L) * 151 L50 13.7£1.42  17.521.54*
sCTX (mg/L) * 3.31¢ 174 2.81:1.70  4.19:1.65*
uNTX(nM BCE/mM Cr)*  37.9¢ 2.14 29.0:1.84  55.0:2.21"
uCTX( pg/mM Cr) * 16291 2.59 120.5£2.65 244.0£2.13*
uDPD( nM/mM Cr) * 5.68% 1.88 5.08:1.75  6.62:1.99°

e ERILAIEYE; SHERTHE, P =0.000;BMI (A B #
¥ FSH . 5 ¥R M ; LH: 31k LR, BAP: B R oL Wt ML AR
OC: B4E X ;sNTX W& 1 BIMEFR N KBk (NTX) ;oCTX: 3§ R
1 BB C K%K (CTX) ;uNTX; R NTX;uCTX: JR CTX;uDPD: R
[ 4P B2 M) ; Cr: VLA ; BCE . B R ALY
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®AERATHIHARBERTFLZMNEL,
FHBMIMEERTELM AL, Ax%4E, 0
# FSH.LH B M EH R AELIEHNILATHER
EHm,
2.2 FERMEEN FSHLH MBHKELER(E
2)

LA 40 F 280, M FSH #1 LH b FI B

K. BMEFEREAERBETEROBETEL,
730-~39 % BREFBEMERNFHERLT
BIKKF, 50 #ZJg, & OC.sCTX 1 uDPD 4%
HE—IRBENKE, SERAZAMTHELR
EHER, & BAP fl uNTX 7£ 50 ~59 # it £y
BES, ZEHTFRENTMEREETR. RF
sNTX 7E 50 % 2 J5 RE4F 38 w34 0

#IKF,40 B2 J5 BEHM, TE 50 ~59 & if ik B &
®2 ERMXHOME FH LH MEHAFRRAELEIR(213)

P, 20 ~29 ¥ 30 ~39 % 40 ~49 ¥ 50 ~59 % 60 ~69 % =70 #

(n=128) (n=137) (n=152) (n=132) (n=124) (n=21)
FSH (IU/L) 2.81£1.59 2.98 +1.41 7.3322.72* 33.4 £1.75* 26.9 1.84* 17.8 £1,39*
LH (1U/L) 6.14 £2.65 6.76 £2.03 10.4 £2. 89 32.8 £1.88* 21.9 £ 1. 86° 13.9£1.70*
BAP (U/L) 16.0 £1.33 15.2+1.38 20.4 £1.47 31.6 £1.49* 29.0 +1.43° 25.5£1.42°
0C (pug/L) 7.53 £1.51° 4.65+1.58* 5.70 £1.79* 10.6 1. 62 10.3£1.55 10.5£1.33
sNTX (oM BCE/L) 14.4 £1.36 13.2£1.33 13.7 £1.52¢ 16.4 +1.64 18.3 £1.47° 20.4 +1.28¢
sCTX (mg/L) 3.73£1.44 2.431.61° 2.57¢1.88° 4.0721.65 4.14 £1.63 5.07+1.58
uNTX (nM BCE/mM Cr) 33.3£1.64 24.6£1.72* 32.9£2.21 60.2 £2. 18* 49.7 £2.25 37.7£1.91
uCTX (pug/mM Cr) 175.2%1.73 87.9£3.06°  120.9£2.79*  249.1%2.23 240.1 22,15 206.3 +1.98
uDPD (sM/mM Cr) 6.24 £1.47 4.24 £1.80* 5.04 £1.83* 6.41 1. 66 6.78 +2.23 7.13 £2.62

SR MBERH L, P=0.047 ~0.000;520~29 # #1130 ~39 % W8 ,"P=0.000;5 20 ~29 % 30 ~39 $ F1 40 ~49 & L&, °P=

0.023 ~0.000; %5 60 ~69 % M =70 % H$E,*P=0.023 ~0.015;5 20 ~29 ¥ 50 ~59 % ,60 ~69 % H =70 % L&, P =0. 000

2.3 FSHHI LH 5BHEHRAELBTOMEEIE (R
3)
%3 7% FSH M LH 5& M &8 LERGEXE()

B, HF uCTX 5 FSH # LH HMEXEHKXT
Pearson's {1 L ¥, RE sNTX 5 LH ERHEX LR
EH,

] FSH LH 2.4 FSH # LH 5EHBEHMMBIENLR(ES)

i K% EREE kAR FREg ¥ FSH # LH 5 BAP,OC,sCTX, uNTX
BAP 0.626 0. 448 0.618 0.453 uDPD ZEIM X R, RAE A A AUMESKRE R
oc 0.509 0.386 0. 405 0.302 fE,5 sNTX #1 uCTX 2 [A] 9 2 2 MR R A R
#NTX 0.3 0.202 0.134* 0.015* SERE, P ME FSH 1 LH &5 BAP MR &
TX  0.259 0.168 0.212 0.158 B(R) B A (R =0.392 #1 0.382), 5 uDPD fy 3k
uNTX 0.437 0.215 0.417 0.169 EERB&E/N(R =0.027 f10.017),

WTX  0.259 0.303 0.207 0.234 2.5 FSHAILH 5BFEHRAEMEHOZIEREY
wPD  0.164 0.163 0.130°  0.103" Hr(&S5)

AR EBAE N Pearson’s % A P MBEM YIS NE AR
HEREKR P=0.013~0.001 I EBEHBUI RAHEXEK
1 P =0. 000

% FSH #1 LH 5 & & H B4 ERFER
FWIEMRXXR, FSH 5& B KA LIBRGE
FKEBIHATF LH, FSH f1 LH 5 BAP M X E K
" EA(r =0.626 #10.618) , 55 uDPD B HIX R K&
M(r=0.164 #0.130), ZERFHEF, ILF FSH
FLH 58 REHEHBALERNAFEEMEX

AFSH#1 LH y HZ &, &R EHHRELER
SRAETR, HTETLERBLSNT, R ME
FSH X &M BHBENEER-TERREER,
EFHBREELBIRNERRYE 1.9% ~43% £
M FSH R E M, M LH WERA XA REF 0.7% ~
2.1% ,FSH Xt & 7 B 45 4% BAP #1 OC My{E i K454
BIE LH 9 20.5 % (43.0%/2.1% ) 1 20.1 4%
(22.1%/1.1% ), LH X} sNTX Bl B — Rtk
FEE, X RSB B IEHR (uCTX .uNTX #1 uDPD)
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$4 MW FSH A LH 5BHRELBRHRENAHAFEMEE R (R

FSH LH
#iF
HHE R ElR R R

BAP y=16.515 x 1. 015(FH 0.392 y=15.278 x1.018*" 0.382
oc y=5.575 x 1. 016(™H 0.259 y=5.421 x1.014"H 0.164
sCTX ¥ =2.906 x 1, 008¢F™ 0. 067 y=2.928 x 1. 006" 0. 045
sNTX y =14.266 +0. 126 x (FSH) * 0.110 y=15.169 +0.051 x (LH) * ¢.018*
uNTX y =28. 496 x 1.021(F5® 0. 191 y=26.108 x 1. 0239 0.174
uCTX y =167. 068 +4.379 x (FSH) * 0. 067 y=157.845 +3.888 x (LH) * 0.043
uDPD y=5.037 x 1. 005 ™™ 0.027 y=4.992 x1.004™ 0.017*

 ABSMEEARERE RANEABRMBIARESRE;"P=0.002, XA R P=0.000

®£5 Mm% FSH A LH 55 MEHREMLEEREY
LI B A 47
FSH LH
#& s PO MERC RC W RC
(%) (%) (%) (%)
BAP  0.497° 43.0 4.9 0216° 21 2.0
oc 037 21 20 0154 L1 0.9
SNTX  0.406° 8.2 81 -0.16* 12 10
X 0.170° 66 65  0120° 07 0.5
TX  0.34°  ILE 117 - - -
oNTX  0.286° 8.2 8.0 - - -

uDPD  0.137* 1.9 1.7 - - -

. *P=0.000;"P =0.038 ~0.001; - ¥ ¥ HER

JLPFBEAEM,
3 g

THAEEREBREFEHT, T LRk b BEBR
YRR B R B BT (GoRH) ) 8 & Bk AT #4038 FSH
# LH,FSH #1 LH R $( 08 £ 4y MM R . W A
HEBMEEAAHEARBRBAY TERBEHR
GnRH #0130 % & (K570t 43 FSH f1 LHP, A%
BEAZEREAIEER, FBMBERMMHRKE
ToE, 5T CR-F &0 RAHIIRER, E
fABTRE 43 FSH #1 LH X&', ABHBR,
BRAE L7 30 % 280, M7 FSH #1 LH b F & KK
F(F£2),30 ~39 4Bl % M 6% #110% ,50 ~
59 kB MFEME, 520 ~29 X B, FSH #1 LH X
Y4Bt 11 4% (33.4/2.81) 1 4.3 45 (32.8/
6.14) REZEX TR, 1703 ,m¥E FSH M LH X
AR TFTRT 47% (17.8/33.4) #1 58% (13.9/
32.8) 5 5H SR LB (K1), M FSH A
LH 5 tn T 6.3 % (28.7/3.94) 1 2.4 1%

(25.6/1.51) , ZHEMi#& FSH KRB SER M4
ZREEXR, MASHERE X, MEERALER
mEFHBEEHFAALR Y AALBEKAF
THAXEEALHKRAE 13%  2ERRER,
T WLtz 8 FSH #1 LH K Fh g £ 8", &5
RER,BELENE FSH# LH XES5 B RE
#% (BAP 1 OC) 18 1% W #8 #% ( sNTX .sCTX ,uNTX ,
uCTX fl uDPD) B EH KX R, YLEATEHF + FSH
F1 LH 7K - 3 hn &9 10 40 & % e 3 4R, 5 AL BF
REMEREMU EH Vural £ HRE R
¥ FSH #I LH K F 5B B OC RHEXK, X
RERTRELHBHEBERNTL, 5HEFFH
FSH#MLH K ¥ H %X, EXEEFHBREBEHED,BE
B8 45 BAP -8 R #E 45 uNTX 5 (i iF FSH #1 LH
MEXREEKX, RABF P FSH #1 LH KF 5
BAP M uNTX WX R EEY, 2FERARE, L
FSH K ¥ 5 uDPD M sCTX Z A @M X R H & /D,
LH k5 sNTX Z B % H # %4, # /R 65+ FSH
# LH K ¥ A 4k, %t & W% W #5 45 uDPD, sCTX
sNTX W W IEHH M,
ZxAMEIBEM AR, 0F FSH X & FEH
¥ L3547 4 A & K F LH, FSH % BAP.OC,
sCTX HI sNTX B /EF K44 512 LH #9 20.5 £%.
20.145.9.4 {57 6.8 %, W BAP KA 43% LR
MOC22. 1% WARAERH FSH BE M, LH
BYER RA 2.1% f1 1. 1% ; FSH Xt IR & R i 18 4%
uCTX ,uNTX #1 uDPD #94E B 4> %1% 11.8% .8.2%
M1L9%,8 LH M EfJLFERHE ¥, Sowers
& grgy % FSH %t OC 1 uNTX 82 2 ¥ 1E B
SHR15.4% 9% . ABFR KB, B AE L i
FSH %t BAP 1 OC )8 5 ¥ fF 5% 3% K F sNTX,
sCTX .uNTX ,uCTX 1 uDPD, /R 53 1 FSH X}
BEROERAEXTERY, EN BAP f10C £
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BB AR A Y, IR B R B 4 B T 5 sNTX
sCTX .uNTX .uCTX #1 uDPD R B MMM E | &
BRGNS, R FARMEE. XL
ROFRRIEIHF N FSH 5 EHBRSW=YH
RELBBRARER=YHXEZEY, 5H MKt
ARHARAMFYRRERAR "™, Zaidi
4t prae 0 7% FSH X 8% B 40 M8 B9 75 P 83, FSH
EHBHARE RN - EBERAMEF, X8
U, B AREFREIYLRARER. EA
BRIERENEREATHEEELR.,
RECHRIESL,FSH it TNF-a S EH
MEZRASEREMER"Y, L ¥ 0§ FSH f1
LH k5 BMD £ B ¥ fi#8%,FSH 1 LH K ¥
mEERBHABRRXG N ARG R L%
¥ FSH 1 LH K F 5 B # s FMHX, AF
—EHRTHEANEEEE M AR FSH 1 LH RRE
B HhEhS FSH.LH MM ESHERRS
B hpg MR, R EBRKRITE, TUYER
BP MR Y FSH REmER™, AL, A%
BB AEE R, X4 2 Bk RR T 88 B8R B

BB RUEMAMERELAR, AN RARTFH

MEKFTREAILEHRBEKTESBREER
ZIABAAGHAE T oo 23 i PR 4 2 3 R
b, AT B R FOESF b i FSH F1 LH K F 4 3 3%
WP R B AW E AR, B R e
FSHHM LH K FEXEHMN, MKKEKEARR
O B i Ak 7E TE B K,

AW FI\AR T B4 Ltk FSH M LH 55 ##48
REER L2 REMELMA, & FSH f1 LH K
FEBEBREFAERBIERZEMAL R, LM
T FSH #1 LH 7K - 38 fm &9 35 & & 5% #e 15 5 38
FSH 3 ERBMERAKF LH, M B FSH 58 F R
815 BAP f1 OC Z IR X R LB RIS IRE 4, 1B
R FSH M1 LH K P 55 R A X,
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