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1 PINP. B-CTx (x+5)
n( /) () BMI( kg/mz) PINP( wg/L) B-CTx( ng/L) Ca( mmol /L) P( mmol /L)
150(40/110)  33.64+9.11  20.85+2.21  102.65 +4.89** 1120.49+24.05** 2.28 £0.11**  1.1820.22
60( 16/44) 34.91£5.62 21.73+1.92  40.31 +4.42 312.32 +£25.27 2.19 £0.17 1.20 £0.36
: ¥ *P<0.01
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150 0.49£0.10" 1.13£0.15° 1.190.12 27(41/150)
60 0.58+0.13 1.22:0.14  1.25:0.17 0(0/60)
o > Graves
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3 PINP. B-CTx (x+5)
n () () () PINP( ng/ml) B-CTx( pg/ml) FT5( pmol /L) FT,( pmol /L) TSH( mIU/L)
OP 41 11/30 32.52+6.23  54.28 £4.56  112.85 £3.77% * 24 1204.23 +21.74™ %24 26.66 +6.14* * 22 62,06 £20.85* *  0.002* *44
OD 50 13/37 34.1124.56 52.78+7.02 109.35+4.02%*  1089.61 +19.98%*  22.76+5.76 52.02 £26.32 0.009 * *
ON 59 16/43 33.47+7.02 51.96+6.83  85.27+3.14 1 066.52 £22.36 20.32£10.16 50.05 £24.12 0.035
ON :*¥*P<0.01;  OD cA8P<0.01
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PINP B-CTx
FT, 0.329" 0.517"
FT, 0.340" 0.296"
TSH -0.337" -0.313"
Ca 0.142 0.119
p -0.105 -0.073
BMD ( ) -0.437" -0.795"
BMD (L, _,) 0.095 0.185
BMD( ) 0.102 0.096
" P<0.05
. B-CTx
9-10 ( IL—
6. TNF-a)
", TSH
2 TSH
13
Ca
14
D )
Ca Ca B
DXA Karga et
al 16
3 BMD o
3 BMD
BMD o
27% 17 10%
o FT,.FT, TSH
18 19 -20 PINP B_
CTx BMD PINP B-
CTx BMD BMD
BMD
21-23
PINP B-CTx
BMD o

CTx
PINP

13

. PINP  pB-
BMD

B-CTx BMD

Ben-Shlomo A Hagag P Evans S et al. Early postmenopausal
bone loss in hyperthyroidism J . Maturitas 2001 39(1):19 -
217.
Ferrari S Bianchi M L Eisman J A et al. Osteoporosis in young
adults: pathophysiology diagnosis and management J . Osteopo—
ros Int 2012 23(12) : 2735 -48.
Koivula M K Risteli L Risteli J. Measurement of aminoterminal
propeptide of type I procollagen ( PINP) in serum J . Clin Bio—
chem 2012 45(12):920 -7.
Vasikaran S Cooper C  Eastell R et al. International Osteoporosis
Foundation and International Federation of Clinical Chemistry and
Laboratory Medicine position on bone marker standards in osteopo—
rosis J . Clin Chem Lab Med 2011 49(8) : 1271 —-4.
. Graves

J. 2011 27(11):
906 - 10.
Nakasato Y R Janckila A J Halleen ] M et al. Clinical signifi—
cance of immunoassays for type5 tartrate—resistant acid phospha—
tase J . Clin Chem 1999 45(12) :2150 -7.
Bunyaratavej N Buranasinsup S. Study of validity of pyridinoline
and correlation of pyridinoline and beta crosslap in postmenopausal
women J .J Med Assoc Thai 2011 94(5) :S76 -8.
Swaminathan R. Biochemical markers of bone turnover J . Clin
Chim Acta 2001 313(1 -2):95 -105.
Stevens D A Harvey C B Scott A J et al. Thyroid hormone acti—
vates fibroblast growth factor receptor- in bone J . Mol Endocri—
nol 2003 17(9) : 1751 - 66.

Williams G R. Actions of thyroid hormones in bone J

nol Pol 2009 60(5) : 380 - 8.

. Endokry—

Sozer V. Uzun H Guner I et al. Bone Metabolism in ovariecto—
mized rats with induced hyperthyroidism: the effect of estrogen re—
placement J . Chin J Physiol 2006 49(6) : 335 -41.

Monfoulet L E Rabier B Dalquin R et al. Thyroid hormone recep—
tor B mediates thyroid hormone effects on bone remodeling and
bone mass J . Bone Miner Res 2011 26(9) : 2036 —44.

Hase H Ando T Eldeiry L. et al. TNFalpha mediates the skeletal
effects of thyroid-stimulating hormone J . Proc Natl Acad Sci U S

A 2006 103(34):12849 -54.

Ili¢J Kovacev B Todorovi¢-Dilas L. Effects of hyperthyroidism

on bone mass in women of reproductive age J . Med Pregl 2004
57(3 -4) 111 -5.
Yamashita H Nognchi S Takatsu K et al. High prevalence of vi—

tamin D deficiency in Japanese female patients with Graves’ dis—



Acta Universitatis Medicinalis Anhui

2014 Jun; 49(6) * 807 -

ease J . Endocr J 2001 48(1):63 -9. 20 .
16 Karga H Papapetrou P D Korakovouni A. Bone mineral density J . 2009 12(24):2019 -110.
in hyperthyroidism J . Clin Endocrinol ( Oxf) 2004 61(4) :466 21  Udayakumar N Chandrasekaran M Rasheed M H et al. Evaluation
-72. of bone mineral density in thyrotoxicosis J . Singapore Med J
17 . M . 2006 47(11) : 947 -50.
2001:1805 - 7. 22 Greenspan S L Greenspan F S. The effect of thyroid hormone on
18 Nekrasova M R Suplotova L A Davydova L 1. Features of os— skeletal integrity J . Ann Intern Med 1999 130(9) : 750 -8.
teopenic syndrome in diffuse toxic goiter J . Ter Arkh 2005 77 23 Van de Ven A C Erdtsieck R J. Changes of bone mineral density
(10) :29 -33. quantitative ultrasound parameters and markers of bone turnover
19 . B-Crosslaps. during treatment of hyperthyroidism J . Neth J Med 2008 66
PINP  N-MID J. 2011 (10) :428 -32.

18(4) :238 —40.

Relationship analysis between serum PINP and 3-CTx and

bone metabolism in adult patients with hyperthyroidism
Chen Wei' > Xu Jiang' Chen Chao' et al
('Dept of Endocrinology The Affiliated Provincial Hospital of Anhui Medical University Hefei 230001;
*Dept of Endocrinology The Third People’ s Hospital of Hefei Hefei 230022)
Abstract Objective To explore the changes in serum type I procollagen N-terminal propeptide ( PINP) and c-
terminal telopeptide region of collagen type 1 ( -CTx) and their relationship with thyroid hormone levels and bone
mineral density ( BMD) in adult patients under 50 years old with hyperthyroidism. Methods 150 adult patients
under 50 years old with hyperthyroidism and 60 healthy adults in the same age range ( comparison group) were re—
cruited to participate in the study. Subjects’ BMD was assessed using the dual-energy X-ray absorptiometry
( DXA) at forearm ( whole radius)

free thyroxine ( FT,) and thyroid stimulating hormone ( TSH) in patients with hyperthyroidism were determined by

lumbar spine ( I,_,) and femoral neck. The free triiodothyronine ( FT,)

chemiluminescence. The hyperthyroidism group was further divided into normal bone mass group ( ON group) os—
teopenia group ( OD group) and osteoporotic group ( OP group) based on T scores of BMD. Subjects’ PINP and p-
CTx levels were measured with ELISA and their calcium ( Ca) and phosphorus ( P) were measured using an auto—
matic biochemical analyzer. The levels of PINP B-CTx Ca and P were compared between the hyperthyroidism and
comparison groups and among the three hyperthyroidism subgroups. Results When compared with comparison
group the hyperthyroidism group had significantly higher levels of PINP B3-CTx and Ca ( P <0.01) and signifi-
cantly lower BMD at forearm L,_, and femoral neck ( P <0. 05) . the OP
group had significantly higher PINP  B-CTx FT, and FT, levels ( P <0.01) and significantly lower TSH level ( P
<0.01) than the ON group had and the OP group had significantly higher PINP B-CTx FT; levels ( P <0. 01)

and significantly lower TSH level ( P <0.01) than the OD group had. Besides
higher PINP B-CTx levels ( P <0.01) and significantly lower TSH level ( P <0.01) than the ON group had.

PINP and B-CTx levels were positively correlated with FT, and FT, levels ( P <0.05) and negatively correlated

Among patients with hyperthyroidism

the OD group had significantly

with TSH and forearm BMD ( P <0.05) in patients with hyperthyroidism. Conclusion Adult patients under 50
years old with hyperthyroidism have accelerated bone turnover enhanced osteoclast function and increased osteo—
blast activity. PINP and B-CTx in combination with BMD measurements can more accurately reflect the bone me—
tabolisms in patients with hyperthyroidism.
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