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Analysis of the change of serum tartrate-resistant acid phosphatase-5b and cathepsin K with age
and menopause
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Abstract: Objective To investigate the general trend and distribution of tartrate-resistant acid phosphatase-5b ( TRACP-5b) and
cathepsin K (CTSK) in randomly selected healthy pre-menopausal women in Southwest China, and to determine the effect of
menopausal status on TRACP-5b and CTSK. Methods A total of 2125 women were studied, including 1557 pre- menopausal and
568 post-menopausal women, respectively, and their age was from 20 to 79 years old. Blood samples of all studied women were
collected under standardized condition. Serum content of TRACP-5b and CTSK was measured with ELISA method . Bone mineral
density (BMD) of the lumbar spine (L1 - L4) and the femoral neck was measured using dual energy X-ray absorptiometry.
Results With the increase of age, TRACP-5b and CTSK increased moderately and gradually. TRACP-5b and CTSK remained
stable after 60 years of age. Compared with those in premenopausal women, serum TRACP-5b, CTSK, and intact PTH increased
significantly in postmenopausal women ( P <0.05), while Mg level decreased significantly (P <0.05). Compared with those in
premenopausal women, TRACP-5b and CTSK levels increased significantly in women with different years after menopause (P <
0.05). Stepwise multiple linear regression analysis showed that the influential factors of TRACP-5b included age, BMI, FSH, LH,
and PTH, and factors influencing CTSK included age, BMI, FSH, LH, and PTH. Conclusion The result of reference interval
values of TRACP-5b and CTSK may help to evaluate the long-term bone turnover rate in women in Southwest China.
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Table 1 Anthropometric characteristics and BMD values of the studied healthy pre- and post-menopausal women in Southwest China

S H RN N PG
%4 227 (n = 1557) #2Zf5 (n =568)
/% 34.1 8.0 62.4 8.3 < 0.001
YIRS % 14.1£3.0 14.2 +4.2 0.703
WA/ — 47.5 6.2 —
U 2B/ — 15.6 £8.8 —
BMI/ (kg/m”) 28.06 +5.26 31.63 £6.07 0. 001
WHR 0. 816 +0. 094 0. 897 +0. 082 <0. 001
SBP/( mmHg) 114 £16 128 22 <0.001
DBP/(mmHg) 75 12 86 + 15 <0.001
BMD/(g/cm*) 1.291 £0. 082 1. 105 +0. 107 <0.001
HH(L L) 1.085 +0. 142 1.018 +0.096 0. 009
FSH/(1U/L) 4.53 £2.42 38.71 £7. 46 <0.001
LH/(IU/L) 8.07 £2.09 25.59+7.34 <0.001
E,/( pmol/L) 226.0 +£95.2 135.1+56.6 <0.001
25(OH)D/(nmol/ L) 65.97 13,05 55.74 +5, 31 0. 053
2.2 F#X TRACP-5b 1 CTSK 152 HPEAT A . BEE SF I 093 I, TRACP-5b .CTSK

F2WoR T USRIV R X 3E & R T
TRACP-5b CTSK JL{o] F- {5 1 95% & A5 X A, %
i TRACP-5b CTSK A4 A S48 b 5 & 2% X |i]

B, 3 B 7E 60 % Ll j5 TRACP-5b #1 CTSK 7K

F2 VR XOR R AE B 2 10 o 09 1 7 TRACP-5b., CTSK 7K F
Table 2 Geometric mean and 95% confidence interval (95% CI) of age-specific values of TRACP-5b and CTSK of

health women in Southwest China

A4 n TRACP-5h/(U/L) CTSK/ (ng/L)

20 ~24 207 2.95(2.0~3.9) " 15.79(13.2 ~18.4) *
25 ~29 228 2.90(2.1~3.7)" 15.81(13.2 ~18.5) *
30 ~34 225 3.86(3.1~4.6) 16.89(13.5 ~20.2)
35 ~39 387 3.75(2.8 ~5.3) 18.19(14.0 ~22.3)
40 ~ 44 354 4.27(2.2 ~5.8) 18.59(13.2 ~22.0)
45 ~49 156 4.98(4.2~5.9)" 19.67(16.2 ~22.5) *
50 ~ 54 128 4.83(3.9~5.5)" 21.04(17.9 ~24.2) "
55 ~59 118 4.91(4.0~6.1)" 20.54(15.2 ~25.9) "
60 ~ 64 91 5.32(4.8~6.5) " 21.83(19.4 ~24.2) "
65 ~69 105 5.41(4.8~6.2)" 22.74(19.4 ~26.0) *
70 ~74 64 5.28(4.5~6.3) " 22.26(19.1~25.5)"*
75 ~79 62 5.26(4.6~6.5)" 22.79(19.2 ~26.4) "
BEHE 765 3.98(2.3 ~5.8) 18.18(14.3 ~22.5)

E BB AN 35 ~45 AT A JUAFHE (95% CD s 5 5% @M L, ™ P <0.05,

2.3 42 RAEXT TRACP-5b F1 CTSK ) 5 1

F3 BT VR IX 42005 0 LB M
TRACP-5b CTSK.PTH F# ¥ i K F. AMHEL, &4
JS 1A% I %E TRACP-5b .CTSK \PTH ¥ & 2 5 F 4
LA (P <0.05) 1M Mg K8 E R TLLTA

Z(P<0.05), R4 B/RT 548 F0HMHEKMH
TRACP-5b CTSK /K- 54 £ HiEMLE R, 54
ZEHIAH H, AN TR 48 2 4 BR 10 Zc 9 TRACP-5b ., CTSK
K- EF AN (P <0.05),
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Table 3 Geometric mean of TRACP-5b, CTSK, intact-PTH, and minerals in healthy women in Southwest China according

to menopausal status

BTMe 24 2200 A P i
H 26 F (n = 1557) #2285 (n =568)

TRACP-5b/ (U/L) 3.66 (1.88 ~5.44) 5.07 (4.15 ~5.98) 0. 005
CTSK/ (ng/L) 16.90 (12.8 ~21.0) 21.83 (18.0 ~25.7) <0.001
PTH/( pmol/L) 2.64 (1.17 ~4.11) 4.55 (2.67 ~6.43) <0.001
Ca /(mmol/L) 2.38 (2.13 ~2.63) 2.40 (2.20 ~2.56) 0.112
PO,, (mmol/L) 1.23 (0.92 ~1.54) 1.27 (0.96 —1.58) 0. 067
Mg/ (mmol/L) 0.898 (0.71 ~1.09) 0.791 (0.61 ~0.97) 0. 026

x4

T T L X ] 4 A [ 48 22 4F [ 9 TRACP-5b. CTSK B4k

Table 4 The change of TRACP-5b and CTSK in relation to years since menopause in women in Southwest China

o 25 H #2585 (n=568)
BTMs (n=1557) <5 5~10 10 ~ 15 15 ~20 20 ~25 >25
"= (n=184) (n=65) (n=80) (n=51) (n=89) (n=99)
TRACP-5b( U/L) 17.03 +2.11 20.88 £2.34" 21.22 +1.44° 21.82+1.11% 22.93 +£1.51° 22.46 £1.77" 22.72£1.72°
CTSK(ng/L) 3.78 +0.91 4.13 £0.67 " 4.97 £0.36%  5.32+0.29% 5.41£0.27% 5.33+0.43" 5.09£0.47°
2.4 ZHE4SHF i TRACP-5b il CTSK ) LH #1 PTH ;& TRACP-5b fy 5 mn R , CTSK (15 i
W& M 2R AL G4 % BMIFSH \LH F PTH(3£ 5) ,
B2 R E M [ U9 73 A & BR, AF i BMILFSH |
£S5 BLEZITLRMENASH TRACP-Sb F1 CTSK [ 52 My H &R
Table 5 Analysis of the influential factors of TRACP-5b and CTSK with stepwise multiple linear regression
47 £ I Tw
FEH BMI FSH LH PTH 25(0H)D  Ca PO, Mg i R
0.760 -0.052 0. 169 0.207 —-0.056
TRACPSh (pc0.001)  (P=0.012) (P=0.004) (P<0.001) (P=0.015) - - 0.357
- 0.132 -0.041 0. 696 0.237 -0.074 . . .
CrsK (P<0.001) (P=0.016) (P<0.001) (P<0.001) (P =0.006) 0. 396
3 iR iM% TRACP-5b F 2 =/E TR & 4 M, A K
] TE

AT IE PR A [R) 4 8 AR R O 1 A2 K
MG O, B T R AR N R R A Y BTMs
SEXEMRELE, HILBE K, AR EXREMR T T
T X B Lo (4R 4 .35 ~ 45 %) TRACP-5b #1I
CTSK (&5 fH ., © 18 W IAH ¢ 1y BTMs = 3
B Y R, B R R B e Y AT
30 20 B AL SR B R RICR AR AT — R Al X B R
W 22 SRR 2 Ak, MeAh A O RGEE 2 25 HEAE R D
B Z R PR T FL R B AT 1 4% o BTMs 119
A, 1R B E Y TE A B 5E rh A HERR AR UE T BT &7
) TRACP-5b 1 CTSK Z: 7% {H EL A — =& (1K # o
FIER] 30 X LUF Lt b T S B T AR B
BTMs 3 i 9 7] Gt , [F]FF 8 b 45 % Ak T i 40 25 10
HZc ) BTMs g8 vl BB 3G I, B 1 A< F 5% 36 4% 35 ~
45 % 4F % 41 ) TRACP-5b Ml CTSK 7K - 1E K &
",

i B A fb i, oA P A Z BB m , It H 7 B 5L
HF O i 2238 I R 2 B A7 1L 3 P . TRACP-Sb sk
SR B A T T, A B ARG T B IR A
ok B £ (IR 4 SR W M 7 TRACP-5b A LA B s
AR M B BRI R R ARSI . CTSK & —
2 TRk i 7=y, HC KO i e T e DR 1 I R A TR
e 7RI g A B . BOE B SRR CTSK
AT LT B 5 A B B R, I SR T BMD
RS ARBIESY p % 4F I A9 54 i, TRACP-
5b.CTSK ¥y Z Wi n, &£ 60 % Ll Jg TRACP-5b I
CTSK /K3 (5 £ 5 7 |, I B [ 4 2 4F BR I0 < iy
I3 TRACP-5b, CTSK 7K - %5 4 22 /i 15 £ . 3 38
Mo Jain % THGE 78 48 25 )5 4o M B T, TRACP-
5b(37% ) Fil CTSK(79% ) W{H s T4 4w otk . [
BE, Tamaki ) 438 H 4 41 2 J5 10 % TRACP-5b il
CTSK ¥ 7K F #4822 i A5 BL AR 46 38 17 41% Al
88% . Ik, A B 5% 1Y 45 S50 B o T B b IX 48 2 B
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FEAS 5T A, BMI 555 1 2o M 3% 21 A (R 1
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JEd 4, BMI 5 CTSK 2 [8] 77 7F 2 3 B fu A 2%
Gossiel 251 T 2 W 1F 48 22 10 <o v, BMI 35 19
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] F) 5 22 T BB b B JL 0 ML R #7 B, 42 48 PR 7 40 i
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—H RO R XYL H . W e, PTH 3 {H 5
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= 2, HiJ FF TRACP-5b (CTSK B B # 1k, PTH
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