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HE
( Abstract)

B Y. 1A B T oA . B REPIRE S, RS2 ER (Parathyroid
hormone, PTH) & HRIENKF ANIEIEREAL 52 &M R E M. 285810 PTH FHHR
XL 1s10500783. rs10500784 A7 ik Z 4. RAZ 55 % % (Bone mineral density,
BMD) MEACEHRFRIEIICR, AL 2 BUREIRF (Type 2 diabetic mellium, T2DM)
LA FE FiiAs (Osteoprosis, OP) Biia 2K
FiE: LI 2018 4 10 H-2019 4 10 HA 4 Ja Lot AR se it %, fkHis OGTT K XURE X
LKL BMD 2558, s NpEi EIEFE AR RIEWAH (AU, 52460 FEmEIEEEEE
S H®B A, 43 #)); T2DM fEEEIER A (C 4., 47 #1); T2DM fH =75 4HD 4,
58 ). 20SRAFERE . MAEIRM S =% — KR R P K4 B3 AEN TG E &
JIE I 9% (Fasting plasma glucose, FPG) . H il =g ( Triglyceride, TG L5 (Serum Calcium,
Ca). IfiLf# (Serum Phosphoru, P) ZFA T HR; = K AH €4 3% % (High Performance Liquid
Chromatography, HPLC) Jll;E#EL ML & (Hemoglobin Alc, HbAlc%); XfE X £k
W Uik (Dual-energy X-ray absorptiometry, DEXA) g EME (L1-4) K& #lH % &
(Bone mineral density, BMD). Sequenom K47 HJ[H] i 152460 PTH 2£ A rs10500783 .
rs10500784 i s 3L K 2 A5V o 4.8 FH BRI 50 % W B4 % (Enzyme linked immunosorbent assay
ELISA) £l PTH & FIRIEAKY. SRR SPSS 20.0 XA AT Sk 403, i8I 7
ALI6 T PTH 2 K B/ 75376 AL Wl (Hardy-Weinberg) 4% P fdt. ZH I HLECRAT ¢
R 57 22 o3 A SR AR S, AHOGHE 73 AR FH Spearman 4347, PTH & H 2 Wi {E @
i 225 52 i E TAERFE R 2 (Receiver operating characteristic curve, ROC HiZk), BMD
AN NS QS E T A ACITE
SR LAEFELERIEE, SXEA A ML, C 4 D 41K FPG (9.10+£2.44.
9.10+2.44vs  5.00+0.59). HbA1lc% (8.42+1.95. 8.19+1.87 vs 6.01£0.83) /K- P& T A 4
(P<0.01), C#1HDL (1.93+1.06 vs 1.43+£0.49) /KFET A 41 (P<0.01). #laEAu
Bhr Al BMD L, 534 A 41AHLE, B 4HA1 D 41 BMD(L1-4)(0.93+0.20.0.95+0.10
vs1.16+£0.20) F1 BMD (&5 ) (0.78+0.13 0.77+0.10 vs1.02+0.25) i F A 41 (P<0.01).
2.5 A HAHEL, B 4H{44.89 (40.11, 49.17) vs 48.86 (43.98, 57.92), P<0.05}0
D #H{44.28 (41.00, 46.68) vs48.86 (43.98, 57.92), P<0.01}PTH & HKIAKZEEZMK.
FME T, PTH & AR iA/KF S BMD (L1-4) (1=0.223, P<0.05) A1 BMD (& i)
(r=0.220, P<0.05) 2 IFFIZ (P<0.05). PTH EHAXXLELZNK OP HHIME, 2K OP
PBAEIN T N 0.271, HXTRH PTH #EZ A 50.85 pg/ml, BUKE A 34.1%, FEFMHEN
93%, AUC } 0.640 (P=0.027, 95%n[{5 X [A]: 0.521~0.759). 3. PTH K H AN 2
IRl A0 73 A 3 77 & Hardy-Weinberg P . PTH ZE K] rs10500783 o s A — AP 2L A Y,
CC. TT K CT FEH A AR 5N 72.1% (137 B). 12.6% (24 1)) F115.3% (29
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B); ZEALFEER C AT B ARSIR S BN 79.7%F1 20.3%. 5 A 41AHEL, B 410 C 4%
PRI R % 3 A 22 52 A Gi it 27 L (P<0.001). PTH K rs10500784 7 A5 = Fh L A7,
AA. CC J AC PRI 44 2 43 51 )9 80.2% (158 151D+ 0.5% (1 451> F1 19.3% (38 i);
SRR A T C B AR AER S 1 89.8% A1 10.2%. PTH Kl rs10500783 7 5, D 4,
CT/TT Z K AIH# {65.00 (50.00, 74.00) vs 73.00 (68.00, 77.00), P<0.05}F1442: 4R
{13.00 (5.00, 24.00) vs24.00 (20.00, 29.50), P<0.05}fikT CC #EH#, H CT/TT ¥
KA TG KPR T CC FEI AL {1.04 (0.83, 1.75) vs 1.69 (1.20, 2.08), P<0.05}. PTH
FEH rs10500784 £ mi, A4, 5 AA ZEEAMEL, AC/CC ZEFEAIM Ca K-FKT AA 2
K7A{2.22 (2.18, 2.28) vs2.30 (2.24, 2.34), P<0.05}. 4.2 0&MEA0Hr, 44
PRI S . ALP 7K-F38 5 & PTH & HR B E A LDL-C /KFF#K 2 BMD (L1-4) B#AIK
a2 PTH 2L rs10500783 £ /i 2 a5 11 . AE 48 47 PRI 1 )2 if. P 7K-F %Ik 2 BMD
BB 30 PRI S s 5 1l IR 2R

Gi8: 1AL F4L )T T2DM LM, PTH 3N 2 &kl T PTH & A&k 5k
B RE, N2 512 AH OP MK AMKRE; 2.241f7E PTH & HWKE /T 50.85pg/ml
i, fEiZ AR OP H AR MBS E; 3. PTH 2K 25 S5 E >, HER
RAZ 51 NHFIRAH AL KA

K§EiE: PTH RERFZEM; PTHEA; B%E; LSt 2 BUHIRH
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Abstract

Objective: 1. To observe the expression of PTH protein and the gene polymorphisms and
mutations at rs10500783 and rs10500784 in postmenopausal women in Shihezi of Xinjiang
under different glucose and bone metabolic states.2. To explore the relationship between the
expression of PTH protein and gene polymorphism and the biochemical indicators. To
provide the basis for the prevention and treatment of OP in women with postmenopausal
T2DM.

Methods:1. We collected 200 cases of natural postmenopausal women from the First
Affiliated Hospital of Medicine School in Xinjiang, China, from October 2018 to October
2019. According to the results detected by an oral glucose tolerance test (OGTT) and
dual-energy X-ray (DEXA) for BMD, the subjects were divided into four groups: Normal
glucose tolerance and bone mass group (group A), which included 52 patients; Normal
glucose tolerance and abnormal bone mass group (group B), including 43 patients; T2DM
group with normal bone mass (group C), including 47 cases; and T2DM group with bone
mass abnormality (group D), including 58 cases.2. To calculate the body mass index (BMI)
and waist-to-hip ratio (WHR), each subject’s height, weight, waist circumference, and hip
circumference were determined. The subjects were tested for fasting plasma glucose (FPG),
the 2-hour blood glucose after oral glucose tolerance test (2-h OGTT PG), haemoglobin Alc
(HbAlc), high density lipoprotein cholesterol (HDL-C), low density lipoprotein cholesterol
(LDL-C), triglycerides (TG), calcium (Ca) phosphorus (P) and alkaline phosphatase (ALP).
Ca, P, ALP, FPG, 2-h OGTT PG, HDL-C, LDL-C and TG were measured by a Roche
automatic biochemical analyser (Modular DPP-H7600), and HbAlc was tested by high
performance liquid chromatography (HPLC). The dual-energy X-ray absorptiometry (DEXA)
method was used to determine the bone mineral density of the lumbar spine and the femur.
The rs10500783 and rs10500784 polymorphism sites in the PTH genotype were detected by
time-of-flight mass spectrometry (TOF-MS).4. The expression level of PTH protein was
measured by Enzyme linked immunosorbent assay (ELISA).5. The data were statistically
processed by SPSS 20.0, and the genotype of PTH was determined to satisfy the law of Hardy
Weinberg genetic balance by y? test. T test or ANOVA and rank sum test were used for
comparison between groups. Spearman analysis was used for correlation analysis. The
diagnostic value of PTH protein was calculated by plotting Receiver operating characteristic
curve (ROC curve). The influencing factors of BMD were analyzed by multiple linear
regression.

Results: 1. Compared with control group A, FPG (9.10£2.44, 9.10+£2.44vs 5.00+0.59) and
HbA1c% (8.42+1.95, 8.19+£1.87 vs 6.01+£0.83) levels in group C and D were higher than
those in group A (P<0.01), and HDL (1.93£1.06 vs 1.4340.49) levels in group C were higher
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than those in group A (P<0.01). Compared with control group A, BMD (0.93+0.20, 0.9540.10
vs 1.16 £0.20) and BMD (0.7840.13, 0.77+0.10 vs 1.02 £0.25) in group B and D were lower
than those in group A (P<0.01).2. Compared with control group A, PTH protein expression
concentration in group B {44.89 (40.11, 49.17) vs48.86 (43.98, 57.92), P<0.05} and group D
{44.28 (41.00, 46.68) vs48.86 (43.98, 57.92), P<0.01} decreased. Correlation analysis
showed that PTH protein expression level was positively correlated with BMD (L1-4)
(r=0.223, P<0.05) and BMD (femoral neck) (r=0.220, P<0.05) (P<0.05). The value of PTH
protein expression in the diagnosis of OP, the best critical point for the diagnosis of OP is
0.271, the corresponding PTH concentration is 50.85 pg/ml, sensitivity is 34.1%, specificity is
93%, and AUC is 0.640 (P=0.027, 95% confidence interval: 0.521-0.759).3. The genotype
frequency distribution of rs10500783 and rs10500784 of PTH gene conforms to
Hardy-Weinberg law of genetic balance (P>0.05). The genotype and allele frequency
distribution of PTH gene rs10500783 were CC, TT and CT. CC genotype distribution
frequency was 72.1% (137 cases), TT genotype distribution frequency was 12.6% (24 cases)
and CT genotype distribution frequency was 15.3% (29 cases). The distribution frequencies of
alleles C and T were 79.7% and 20.3%, respectively. The genotype and allele frequency
distribution of PTH gene rs10500783 were compared between groups, and the difference of
genotype frequency distribution between group B and Group C was statistically significant
(P<0.001) compared with group A. The frequency distribution of genotypes and alleles of
PTH gene rs10500784 was AA, CC and AC, and the distribution frequency of AA genotypes
was 80.2% (158 cases), 0.5% (1 case) of CC genotypes and 19.3% (38 cases) of AC
genotypes. The distribution frequency of allele A and C at this locus was 89.8% and 10.2%,
respectively. PTH gene rs10500783, group D, CT/TT genotype age {65.00 (50.00, 74.00)
vs73.00 (68.00, 77.00), P<0.05} and menopausal age {13.00 (5.00, 24.00) vs24.00 (20.00,
29.50), P<0.05} lower than CC genotype; The TG level of CT/TT genotype was lower than
that of CC genotype {1.04 (0.83, 1.75) vs 1.69 (1.20, 2.08), P<0.05}. PTH gene rs10500784,
group A, compared with AA genotype, AC/CC genotype blood Ca level was lower than AA
genotype {2.22 (2.18, 2.28) vs 2.30 (2.24, 2.34), P<0.05}.4. Multiple linear regression
analysis showed that increased menopausal age, increased ALP level, decreased PTH protein
expression concentration and LDL-C level were the risk factors for decreased BMD (Li4).
The polymorphism of rs10500783 of PTH gene, the increase of menopausal years and the
decrease of blood P level are the risk factors of BMD (femoral neck) reduction.

Conclusions:1. The polymorphism of rs10500783 of PTH gene and the decrease of PTH
protein expression level can cause abnormal bone metabolism, thus participating the
development of postmenopausal T2DM complicated with OP in Shihezi area of Xinjiang.2.
When the cut point of serum PTH protein was 50.85pg/ml, it showed a good value in the
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diagnosis of OP in postmenopausal T2DM women in Shihezi area of Xinjiang.3. PTH gene
mutation is associated with lipid metabolism disorders in postmenopausal T2DM women in
Shihezi area of Xinjiang.
Key word: PTH gene polymorphism; PTH protein; Bone Density; Postmenopausal women;
Diabetes Mellitus, Type 2


https://meshb.nlm.nih.gov/record/ui?name=Bone%20Density
https://meshb.nlm.nih.gov/record/ui?name=Diabetes%20Mellitus,%20Type%202

BT ettt n e I
J AN 1] ¢ 1o SR RPRRRRRRRRY 111
BESLZEIE T ..o VIII
B B ceeeeve et es et et et eee ettt e et ettt ettt e e et et e e At et e s e e e et et e e e e e et et et s A et et et enssa et et s neet et et enena et et esenseaetesensnaetesenans 1
TR TT Y oot 3
LT FERT R oot 3
L1 S IE R G SEIG I oo 3

L2 NI oo 3

L3 BRI oo 3

LA BRI oo 3
2R TEBHIRLEE ..o 4
21 FEBEBIIIUSTEE ... 4
I 11 N3 =SSOSO 4
2.3 AEAFRFR L BMD PRI oo 4

B SEI FIT FE IR T AN TR oo 4
31 SR T TR TR T oo 4
3.2 LI TALBEFNTEAL CIZE 5) oo 5
BIETRIIITE oot 6
4.1 PTH SNP (0 B BB TE oot eneenen 6
B2 JFBEIIIE .ottt 6
4.3 DNA FIFEEL oot 6
4.4 SNP ZP LRI ..o 8
A5 FEDRNIITIID IR oot 8
SR AT T IIZRIZ oot 10
S SEBGEEE oot eeeeeneeneeneeneae 11
......................................................................................................................................................... 11

S 2 B T et 11
S3FEAEIEIR oo 11

S T B et 11

LN ==X 1| OO OO 12
6.1 — M FERE I % AR AFBARAT I I T BT ] 12
6.2 I ZEAE I TUERAZ ] oo 12

2 R = 23 OO 12
BT TRIE LR .o 13
3 SO OO 14
Lo BB EL I oot 14
2.7 ZE TG L) B A AR FF T ELI oo, 14
2.1 ZHIEIHE . HEARTFEFR EEEZ oo 14

VI



2.2 YAV AR FE AR BIMD ELA oo 14

KT o U 5 g = i v SOOI 15
N1 N S B B v 51 = o < OSSO 15
3.2 PTH & A EIE KT 5 &6 F51A] (1) Spearman AHFETE M T .ovoeeeeeeeeeeeeee e 15
33 PTH EHARBELLT T2DM ZLHEF OP B W oo, 16

F N & B YT 2 7 . 1 OO 17
4.1 PTH 2R (Hardy-Weinberg) ~FRTRIIL........c.ooviiiiiccc e 17
4.2 PTH F ER T G A B DR T ZE A0 A0 oo e e e seeeeneeen. 17

5.PTH &R AR i B AR T 5 5 AR TR 3 DR T[] 4 TR AR BT LA e, 19
5.1PTH 2&[H rs10500783 i 15 5348 7Y 5 85 A T [a] A= AL 38 H5 2 BMD U8, 19
5.2 PTH 2K 1510500784 437 5 5 A S [K] 5 BF 2 FL R 7Y 7] AE AL Fa A5 & BMD LE# ... 21

.22 0 R ] T 0 BT oottt e e e e e et r et e et ne s e e 23

L 7o 25
B et e e 30
BB A R et 31
R T2 ettt ettt ettt e e e e e et e e e et r e s e et e s r e renennaes 37
B0 T et e et et et e et r e et een et e e n e eer e ernnn 45
B B AT 0 oot e ettt r et e et een et r s ernen 46
B I TT IR 2 e s e e e e se s e e e e e e e e e s e e s e e rane s s n s e s s s s e nr s r s rnenenans 47

VIL



IR 3T 47 B 3]

WIS T4 H 44

T2DM Type 2 Diabetes mellitus 2 HYWE R

BMD Bone mineral density HEE

BMI Body mass index (UNDTEEA

PTH Parathyroid hormone HR 5% IR R

FPG Fasting Plasma Glucose 7 I I

Elisa Enzyme-linked immunosorbent assay Pty 1EK B 8 MR B

TG Triglyceride Hh =g

HDL-C High Density Lipoprotein-C e % R IR B

HbAlc Hemoglobin Alc I 2T B

OGTT Oral Glucose Tolerance Test 11 ke ] 2] B A = Tk
NGT Normal Glucose Tolerance W & 1

ALP Alkaline phosphatase ERER TS

PCR Polymerase chain reaction SR E S N
LDL-C Low Density Lipoprotein-C K& EEEE

ROC Receiver operating characteristic curve ZARE TARRMIE Hh 22
DEXA Dual energy X-ray absorptionmetry AL X R
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(Introduction)

PEIK (Diabetes mellitus, DM) & Wi SR, LA ipE s e o 3 22
FHIE, 3804% 2 MR AE 200 IR R TR T S AR 0, 32 S bR T s R A0 B G
WA ER (8O RS RFAESN, HAr, 43 DM EE AL E AWK &S,
DM g ANHE AL —, Hodb 2 BUBEERI% (Type 2 diabetic mellium, T2DM) 15 95%.
i IDF SOl 512, &ERZ4H 4.63 /LN E DM, 20~79 % A#EH4) 1.16 /¢ DM &4,
H1E DM AL G5 DM B 24%, o BEEZRACABOINE],  FRIE RS R o =40
R RER, BN E R R A IE TAE A B,

B R T 5 A% Y7 DAL I B4 T AN R 3 0o R B A2 I A8 5 A8 1 I R E -,
Hr & B (Osteoprosis, OP) AWK EEEMEH AIEZ —, T2DM A3 OP i &
TR FIE 50%-60%I0. OP & —Fh LA EAR T A MEPE I RE I 4 S Vi, itk
2 Ja T RN E /2 B UL OP, MBS R B = A 5, M ml ARt 45 8 5 R - 1%
PRI s R REEYE, (R R TE S IR IR AR R AR, S RS .
2 G ME R, BCE AR, RO R, BRI, RARBLE )Y
ity (PMO) Bl, OP BE BTG, 20%EH ST BRI RAE. 50% 8885k, Hir
R RE . SERE, GRCEE TR E N, [Pt inER-,

NHRSZ MR ((Parathyroid hormone, PTH) ) 55 2H JE2 =4 Rl A4 B N B S Hi4
e AT LA ) B RS AU A FRI0 20 TR 1 Al B AR R R AR A 00E A X PMO A &L, RN, 2

‘B % % (Bone mineral density, BMD) 2/ &{K#iPEIE NI, 78 TOP ik, 5%
RIFIAREL, TR ERPEARA] PTHI-84 ££ 18 4 A HEE I U R £ R PR 60% A E, JFH

ZRFIALL, B4 BMD 0T 6.8%!. PTHI-84 251497 OP K& AR 254 ]
AE 72 18 AN [FEAH B ORI KA 5 300 8 38 0 B2 o 1 A i /N R 3 THT FRDB & T ), AT 39
BMD FFRARE P XSS, (HAE, ZBARNLRISE et — D 5.

Wit {5 5l 2 R A A KR T B OIS F U Wit /5 518 28 £ 20 8 —Fligis,
i B-catenin [ 22 #1155 i@ (Wnt/B-catenin) Wnt/Ca2-+ifl 1% A1 Wnt/PCP % . HHj
W FLUESE, Wnt/B-catenin {5 5 1% 7] DA ik 1 15 BB 20 M R A 2 e () S5 5 A o4k, 5
HE E AR 07181, 2 Wnt/B-catenin {5 5l B BOE R, S SRR 24 (Gl
HD PLANRE AR (LRPS/LRP6) 454 10 B-catenin BRI AN MR, (AL b1
NEREFFER ERN, B SERE TG, W TR ER RS, SgeRrg s
RBEREAE HU022, BR324, %45 538 B mT 2 3k 1) 7 5T 20 P 1) s B A L 2 A
Il cCAMP/PKA 42 4l i B M 74k, IO BB TR, T & i, Wat {5
5 36 S T R I B PR T R R 2 i, TR AR, BRI, Wnt (5 5 E
FEAF N — P E E ARG 56 S, AT AR R R E A /ER . PTH
ERN—MESREER, RS, 4RV ST I X /EH . PTH 2 H 84

x

2 % B

C

T
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ANEIERRH R, D PTH M ANEE AL T 11 5 g ko, PTH ] i s 28 4L 1)
Wnt/B-catenin {5 518, #IiB-catenin BEER AN FEAR, fF HAEMIT N REHHEB BN,
kT 455 G, RS Wat BEIE R RIE, 2EE KRR, Hi# L2 (sclerostin, SOST)
s Wnt 15 58 2% LA AT, HE M MRE R, B T R St 9 759 R 28,
Keller £ NSRBI, A8 PTH AJ DU 4% mRNA 3¢ (17K ¥ SOST %
Rk, MmfEdtE . PTH ZEFIE FIH Wnt10b FIZRIE, (st al w40 f Fc= 4 n
(301, BUSE AWFFLRIL, PTH i@ HAZ A5G J5 s cAMP /131 PKA 15 5ilig, K%
PUFETAER, k4T, PTH 2R @E S /2 CREB Ml Runx2 HIERIL,
T2 A Bad £ik. {CHEA TR N Bel-2 BOEESE,  H0H)E 40 E 12621,

PTH 7EIATHE. BeACU i s B A, W7 R BP3, HOIR SR T RS TCIE M) B A7
FEIMNE %, H PTH & BRI w2 DM MR S sem R &R . KRR E 8 EE

(undercarboxylated osteocalcin, ucOC) VA< FE G ] (i ik i 107 75 fife « Jke &5 B4t i 50 & 165

Schafer Z5B4 NBF AL 7R, [AJERN FH PTH1-84 ¥697, L& ucOC /K& & . BhAb,
BT, AR MBS 1 55 TR B AT RS IRV R f5, BB M 7K-F B B s .
AL, PTH RIS B ucOC MR KT, B bR ZREL, FEFRAREE & =AY,

PTH 2K Z 5 &/ EBE MR, & OP MHEERIEREKFZ —. Zhou ZFBIEXT
PTH %X 5 BMD 56 R A 50 4 R L, PTH 2 [H 5 5 A B ¢ 1 BMD 2028 0 1 3 5Kk
FEHEEFIAXS PTH 2 rs1459015 A7 s 238518 OP Y& 350 R BIBE T AL, %A 5
ERNZEMEFERE LR, (HEMHFEKHBY, DM B3 PTH R Z &M (BST BI iz
R TN R A OP B 5 G [EAMIT 7T A IR, s A\ PTH £ [ 110500783
AL RN T 548438 D KPR MG AR E S2 PTH £ H 3Rk J B A
25 BB KRR .

2k BRI, KT PTH HEERIE LIER Z 8145 05 2 BUBE R o F-E AR 1) 98 R 1
WL, EANAEAMCHIRIE, HFASGRA S B, HETARRBAHFIHY Wnt
2 M5 T B LRP5/6+ SOST 2K Z MBI FL, Nt —PH s A 744 )5 &
PEAFRE . B ARUHRAE T, PTH S EFRIA/KF & PTH FERIAL 5T 2 3 1 L RAZ 5 Fras 4
28 Ja T2DM L HEEr AR OC &R, Jufis A i 1 X 4528 J5 2otk T2DM &9 OP 1R AEAL
i) B4 9 7= 3BT IR
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MRLFN A E
(Materials and Methods)

1. ARTR

1.1 XK 55X H4A

N 2018 4 10 H-2019 4= 10 A #H, 74 K—MBER 1282 K4t X 200
W44 22 J Lot R Gt . WEFTIERE, T2DM %218 1999 4 WHO HEFE (K2 WiknifE,
BMD %[ 1994 4F WHO 47 12 WikritE . K4 T2DM 9% S5 OGTT 43 A4 i &
IEH 4R T2DM 4H, FARFE X RE X 2o il 45 B4 i 78 0 550 NGT [ B & 1E
P B IR 4(A =52 §)]. B &5 5 4B 4H=43 ). T2DM 4.(C 4H=47 %) X% T2DM
P B 4L =58 ).
1.2 PYNFRAE

(D EERE, BB IEH RIBIIIEH AL 5 ;s

(2) HEBRHARR 2= 5B HAE B R4 Z
1. 3 HEBRARE

(D BAEXERE =AW, WHIT. FETE;

(2) BAEZMEMEME, MERAG. . B OREE. B REEMH;

(3) 520 Ca. P AIZEA 2 D AU SRS IRV AT 5 5

(4) BEAERR A AT 5 IS R B R . BRESR . 4EAE R KISy i 269,

(5) 1 A R I3 AUE R W R 5 o
1. 4 IS WFR A

OP % 1994 4= WHO #4712 Wibnitk, T2DM 418 1999 £ WHO #4112 ibr
. (WE1. KD

% 1.1994 £ WHO B RERHA 12 Bidn

BB B AR BMD i T [FME 7 EUEAE (T )
HEIETW +1.0SD
BB >-2.58D
B B AAE <-2.58D
P B AR <-2.5SD+H 7

VE: TEAEREWHE, & TALIE L. 65 % ULE B 50-64 %4 fa ke 2 1 5 1
% 2.1999 £ WHO 2 BI¥ERIR IS B ERE

bRk B Ik 1L 25 6] 26 BB 7K P Cmmol/L)
A BE PRI SRR A BE AL >11.1
af
22 I I B >7.0
af

OGTT >11.1
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TERE PR ML AR, 7 e H AR, AT AR IMAE>7.0 B G 2 /N IRE=11.1
L BEARE, FHHZ DM

2. IR ZEREE
2.1 —fEERR &

SRR R — SR ER. BE. RE. BEE. BEMALER. FitE
BMI={k 5 /5 & Akg/m?). [BUE LL(WHR)=E /& H .

(D) BEE: SeEM. SLIERES . BIER. B0 5 8 IR B S5 & m it
SAE b W SRR N B A, A SRR A B H bR B2 S5 REE TR S B AR Y
V-, BN il A KPR B A B N ST, A A SRR IE Y, RIATI & &
PL em N HAL,

(2) PRERIE: B, B SLTRENESORME B, s B IR, Skl
B, 13 DL kg NERAL

(3) RPN E: FTEEE LR SUEARS I FRIFR: H—18R, )
HHZRRRIEFNEE 12 W R4 MR, FSEE—E, RUNER, PLem NEAL.

(4) ERIPWE: PWERFFRE L. PE AR N, B RIKP B FT i k& A
A 5 RN E N AL, Lhem AL,

2.2 MiBFRAHISFEE

B RS S HE R, FEARET, F Sml %k EDTA HiktE K& 2 8 ik
115 43 530 RS AR AL TR B« 29 85 00038 % YR o I 2% 2 R AE SR AR I AR AR 2h P4 LA 1800rpm
[R33 B0 10min 73 B IR K% Iy, 40 A - PTH 8 H 3RIA7KF B4 £ A1 DNA 3
B
2.3 K {LI5HR K BMD AY9FLM

AT (Ca)s BIRIMFE (FPG). m#%E NS A HMEE (HDL-C). B (P). Hil
=M (TG). BMEEERRAG(ALP). K% & A HMEEE (LDL-C) MllERH % K4&H
SED P (FL5 Modular DPP-H7600) . & AR iy (HPLC) W5 ¥4k I 21 4%
H (HbAlc%); MHE X 2k (DEXA) [H54 Prodigy [V 5E FEME (L1-4) Ffig& s
i) [ BMD. gk, #HEds, &7 Eptidata {5 B 2E, S5 H & SPSS20.0 #AF#47 %%
THEED AT
3. RICFTE iRk I AN ZF
3.1 KT FEIRA
3. 1. IDNA 12 BR R K ITRTE FIE T E EE XTI R TG (WX D

F< 3. DNA $2BU K "} 4T B BB Fr s £ =il 51 R 3k 1

A AT 44 FR T AR R
DNA $2 7 & BioTeKe Corpration
DNA 4Lk} BioTeKe Corpration
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e

50xTAE Buffer
6xLoading Buffer

ddH,O

TGS AR | VIR A
10xPCR 2% 3
15xmM A1 25mM MgCl,

25xmM dNTP &)
HotStar Taq (5U/ul)

SAP Buffer
SAP Enzyme

iPLEX Termination mix

iPLEX Buffer Plus
iPLEX Enzyme
MassARRAY TYPER4.0

BIOWEST, REGMLAR (AGAROSE,G-10)
Biomed Corpration
TAKARA BIO INC
ABI

Thermo

Agena, Inc
Agena, Inc
Agena, Inc
Agena, Inc
Agena, Inc
Agena, Inc
Agena, Inc
Agena, Inc
Agena, Inc

Agena, Inc

3.1.2 PTH EHMZE Elisa RFNE CGIEEMAERAE) (BEDH
% 4. PTH EENEREiXF

WA AR 96 FLAC &
A A TR 6mix1 Jif
FE i M RETR 6mlx1 i
20X R AE PR IR 25mlx1 Jif
2k 6mix1 Jif
fitg s 12X 7 10mlx1 i
55 B W 6mix1 Jif
PRt i 0.3mlx6 &

3.2 LG PR N B AR E (WK 5)
x5 LIS ENEEMIEE

-20°CUKAE R NHE]
IR o HARDUR A7
HL KA B AN — AT
I B 0L WA A
QB-206 F& K HAR DR A H]
B KT A 2 7]
-80°CVUKAE FEENF

0.1-2.5ul+

0.5-50pl+

50-200p +

200-1000pl

Eppendorf, German
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e

0.5-10ul. 20-200pl. 100-1000pl Tip
0.5ml. 1.5ml B0

96 fLHR . 84 FLIR

96 fL.. 384 L. RCR K

ABI veriti-384 PCR 1%

Smart view pro 1100 % HL ik A5 A%
%2 B BRI

MP-300V HLJk1X

ABI veriti-384 PCR 1%

384-well SpectroCHIP bioarray :ts Fi

Axygen 7= i

ABI

Major science
BioTeKe Corpration
Major science

ABI

Agena, Inc

MassARRAY Analyzer 4.0 J5i 154X -
MassARRAY Nanodispenser s FEAL -

FEbRAX (450nm) ERIT
3TCHER A S B AT IR )
SPSS20.0 )

4. R B

4.1 PTH SNP i R BIHTE
A [ N AME ISR, 6 HY PTH 22 FI#H2C SNP - (Single nucleotide polymorphism)
AL, FFilId NCBI Wik i PTH BRI Dh e XU Ar s o AR FTIESE T PTH £
[AIf¥) 2 /> SNPs: 1510500783 1 rs10500784. (.3 6)
& 6. WML B — AR

SNP rs10500783 rs10500784
Disefr & upstream variant  upstream variant.
et R & 17:13530190 17:13530401

AT LA C/T C/A

4.2 HEME
i fs, &8 60 4r%f, BT E.OHLALL 18000 He/FP H1d B 550 10 208, HFEW
W EEA B IE, BT -80°CUKARRAT, MR 2 =T 30 738
4.3 DNA RJ3REX
4.3.1 DNA #ZEHI/ER TE
(1) SIS Fr Rt iR 2V OK T, FFR bR AERS 22 % -20°CUKF IR A7
(2) #ERGF—REFE, NEREEK.
4.3.2 DNA 125
(D) R IMFRAFE R Z=IR T 30 4080 ifdR, WX 200p] % 1.5mIEP &
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(2) HIMFEAREFGET 2000, AMBRFERACEE; 5 MAEAAEFNT 2000, WA
GS 22 % 200u1;  #7 MLEEASARFR KT 2000, DU 0 N 40 0 24 @k CL. WE2), FFLL
10000rpm PR 8500 30s, F¢2 B OR B 4R MUAZ DTIE s

(3) 6 EP & i 4ul RNseA (100mg/ml) &, Z% 30sec, =ik FAlE Smin;

(4) [ EP & i 20pl Proteinase K. J&%J, M 200ul GB;

(5) ¥ EP & B E/KIBFE 56°C 10min, 85 BRI TG

(6) IIANTC/K ZHE 200ul, JRZ)E HBLZURUTIE:

(7) B LARVTIEBINL AL CB3 1, LA 12000rpm (K3 B 290 30s, EIPEETR,
PR A CB3, [EI A 500plGD; ER Fd P, FLL 12000rpm 138 5 250
30s, {314, BN AR CB3, IIN 600l 235 PW; R EE _EiR 51, DL 12000rpm
)35 5 0 30s, (R38R »

(8) MM 600l EEFEH, LA 12000rpm Y B2 B0 2min, EIEHR, il T BE
GYBR, L ZR TR PR R R

(OW M A CB3 N 1.5ml FY B0 H, BTN 50-200uTB, il T & 4min;

(10) KU FAE CB3 AT BB LA A, LA 12000rpm B3 FE B0 2min, YRR
A I B O

(11) AN 6 TR A L REAS o DNA FI3KE (>30ng/ul);

(12) K¢ DNA JHUE 1E-80°CUKFE PRAT
4.3.2 ZE DNA ;R EF1 0D &

I 28 10 66 B A I P I RE A o DNA B3R, R0 R 5 I XUGR K&, R
HY 1l B DNA #EAZEATINE, 1d3% DNA W & OD {H (0D260/0D280). AR DNA
FEAH E 3 0T S A i b e WAL S s sl 2 Bt i iR 22, 7% ORIERE— 1> DNA H
A ) OD HIITE 1.7-2.0 Z (8. LA N5 DNA FEARFIKREA OD {H. (W3R 7D
< 7. #B4> DNA #£ZKRYR EF0 0D (&

FEA1 DNA &% (ng/u) 0D260/0D280
1 62. 2 1.71
2 61.0 1.7
3 82.0 1. 86
4 56. 9 1.90
5 65. 1 1.87
6 67.5 1.82
7 54. 2 1.90
8 59. 1 1.84
9 78.0 1.78
10 67.3 1.91
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4.4 SNP 5 BYRGHEN
4.4.13|MERK
(1) i1 NCBI Wi sk EUEE R 731, 456 STk 3K H AssayDesigner3.1 #4£%F PTH
HH rs10500783 1 rs10500784 PN i@ AT 51 Wikt FAER: BiEsI¥); RAEER:
NG, EARK: REEEEMEIY. (ILER 8)
% 8.PTH £& SNP L5514
SNP 7 55, 5-3

rs10500783 ACGTTGGATGTGTGCTTGACCGCATTCTTG
ACGTTGGATGGGTGGTGCTAGTTTAGGATG
ttCGCATTCTTGCTTTCA
ACGTTGGATGCTGGGTCAGATAAAATGAGC
ACGTTGGATGTGCAGAAATACAATAGGAGG

gcaagGTTGAGAGCAATTGTCAGA

rs10500784

o o® T oo

4.4.2 5| %R

(1) PCR master mix 5| #JWic & :#i Bt 5.2 PCR master 22 % 100uM, N\ 2 B /KR A& B
A H.EPCR masterffi 5 2% J< N PCR master mix¥# 5 0.5uM

(2) EXIEND Mix 5| P BC & A8 58 48 51 ) 22500uM, IO 51 R & 5 45 % 5
WREH8UM. 10uM. 15uM. FXDNAG B i fd BT RO % 51 W50 7 & SRS ORI AR /R
K, BEMARE TR IR K E RN LB TR E, BAETRA 0 5 2 5 PR E 7
TEXN, HE NF6300Da) 144, (6300Da%7200 Da) 1.26%, (KF7200Da) 1.5
AR EIITIR AR
4.5 BEENBTEH

PCR ¥ J¢ .

A 4

PCR 7= SAP Ab#i

A 4

AR I A P s M

W E4EAL

v
O R RRE

v

migew |
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(1) PCR ¥ 1 Jz JB7
1) 7£ 1.5ml 1Y EP &9 i ] PCR master mix, EZKHEE . (WLFE 9D
£ 9. PCR ##8/ ikF B HI A5

PCR master mix of Reagent Conc.in 5ul Volume (1lrxn)
Water, HPLC grade NA 1.85ul

PCR Buffer with 15mM MgCl, 1.25x 0.625ul

MgCI, (25mM) 1.625mM 0.325ul

dNTP Mix (25mM each) 500uM 0.100ul

Primer Mix (500mM each) 100uM 1.000ul
HotStar Taq (5U/ul) 0.5U/rxn 0.100ul

Total 4.000pul

2) [1] 384 FLAR I EEFLH NN 4pul PCR master mix, &5 I\ 1ul £k DNA (20ng/ul)
#2384 SLEMRBEE AL JR2E, 1000rpm &0 1 7354
3) WELLN PCR Y NARFF, FFERMNIAE PCRAXAS b, B8l

94°C Smin

94°C 20sec

56°C 30sec 45cycles
72°C Imin

72°C 3min

4°C 0

(2) T gk R ilg Ak 3
D25 PCR ¥ 48 [ B J5 , N 2 BRiiE 2 1 ANTPs, F] SAP(shrimp alkaline phosphatase,
WRH T T R ) AL PCR 729
2) HUEP %, RG] SAP AHE R MR . (L3 10)
% 10. SAP 4b3E I R i 4H

SAP mix of Reagent Concentration Volume
Water (HPLC grade) NA 1.53ul
SAP Buffer 10x 0.17ul
SAP Enzyme 1U/ul 0.3ul
Total volume - 2ul

3) % SAP mix I 384 £L PCR it , I FH Bt o R iy Ak 38 S B AL, IOBARFRA
7ul, HA PCR 74 Sul, SAP mix 2pul.
4) B, MO b 384 FLEMRE. JEZE.
5) WEMF: 37°C 20min. 85°C Smin A1 4°C o, N E T PCRX#S I, FEEhfE
J¥ o
(3) BB L fif e B
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1) FHRSFERERR B AL FE, HEAT FABRIEAE M S N (9uD).
2) HU 1.5 ZFH10 EP 4, O PRt e s Nl . (LR 11)
11 PR E A (i R [y £4E 4

EXTEND Mix of Reagent Conc.in 9ul Volume (1rxm)
Water, HPLC grade NA 0.619ul

iPLEX Buffer Plus 0.222x 0.200pl

iPLEX Termination mix 1x 0.200u1

Primer Mix (7uM:14uM) 0.625uM:1.25uM  0.940pl

iPLEX Enzyme Ix 0.041pl

Volume - 2ul

3) [AFLH A 2u EXTEND Mix.
4) FHEE. B2, FRHATIRN R
5) WEBIEAH R NFET :

94°C 30sec

94°C Ssec

52°C Ssec Scycles 40cycles
80°C Ssec

72°C 3min

4°C 00

(4) gty
1) HY 384/6 MG Dimple #, M HEIEA, T E 10min.
2) AL 16ul 22 7K.
3) %4 384 FLFEAMR R B FOAE Dimple M, 85 5 M0 5 V& AFEAR B8RS FL A
4) BRSO E R S O =R S 30 7.
(5) T FFE
J& 3] MassARRAY Nanodispenser RS1000 & £ 1% , K 4E f# /= 1 #2 & 384-well
SpectroCHIP bioarray .
(6) Jou i arill S F5 4k i L
SpectroCHIP it A [ 43 #1 % H MALDI-TOF Ji i 1%, PTH % [A] rs10500783 F0
rs10500784 WMz s 3k 5 A R SRDCR H 172 TYPER4.0 £ AF

5. EAKFHIRIE

K BB e W v (Elisa v W PTH & ARIE/KF, R &K BIL3EAEY)
AWRRH

10
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5.1 L5 [R3E

KR Cla L e ek CRpUA-

g RN

. . JAN PTH, 5 PUR-BE bR ik S G
PTH LI H HRP bEi ) PTH 5 bk TMB 260

LR

ks & R ED

5.2 /E&TIE

(D W& N BT G, £ TE 30min, B2 H| %R 20-25°C, {#
FH G SEEDBUE. 4°CURFERAT -

(2) NIMIKFEECH ik g e i T RE B B4 i, B TIER IS BRRs), ',
FIR T E R4 R ARG RO 28R 20ml ¥R 4 e TR R IE i1l A&
400m] FIPE 5 -

(3) 20xVPEiF SRR IR : Z808KI%Z 1: 20 FikE.

5.3 IR1EL

(1) HUH 96 FLIEG bR Lt , W& 6 MhruEfAL, FFRAEFL FAR A IR FE 5331
90 pg/ml. 5pg/ml. 10 pg/ml. 20 pg/ml. 40 pg/ml A1 80 pg/ml HIFRHE S 50ul.

(2) WE1ATASL CRIEESS LB R, B R ARIFE LA A 40ul #
R, PRI 10pl (RERMRRERE RN S 15D, BRRRsRA.

(3D BRZS EFLAN, M BEAR AR T AR A FL AT AR S AL A, IINBEEAR 07 100wl

(4) R ERE BRI ZE G, BEAE 37°CHEBATIRE 1h.

(5) FZETR/KHE 20 FR Ik 48 D B BM B, 20 528 FH o

(6) AE 1 /NG, WEEEE, FmE, AT, mEAFLF sk
W, FE 30s GI . T, WP EEE S IK.

(7)) AEANLT AN R EIRF] Asoul, FINAEGIRF B soul, JB2), 37°CIH
TR HRIEEYG S 15min.

(8) [EENFLH 2 HIINN 50ul B9 IEW, A& bR N (B AR 4.

(9) Z=AFLIHZE, ff HEEAR X (450mm) & FE AR AR - %S FLIITR G EE (OD 8D .

R RIS Y, FEHATREROIORRET RIS LI, ANk e FLAE, BRI
X5 Y; AR G BRSO FL L s R S B R ARAIE I R RO B v
YE, BEEMALZ ARG 15 538 Nk T

5.41t%
FEFRE IR E 0 pg/ml. 5 pg/ml. 10 pg/ml. 20 pg/ml. 40 pg/ml F1 80 pg/ml ¥ & N

11
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REALER, OD fE 3 E N ALKE, FIF ELISA calculate 22 B 311 HH A v Hh 28 1) B 26 [R5
HRER, RE D HEREAR OD EAN SRR, 15 PTH EEWKE, FHIRIFGBIK
F£ 5 4%, BRI PTH & ) SEBRIRE .

6. FRE =

6. 1 —RR & H B BT (ISR A R 2425

AR BT B HERR P, — RRCTORE 2 & T AR AR AR ARSI, 3598 pR 52k TR
(15 N AT 41
6.2 LI X HRIRETH

(1) ROE PR ERERE, R O3B — KT8, Bhisik.

(2) 5 WX SEIG & AT SR AR FR G Ab 2

(3) Ml SE6 Fy &, SRIG T 5 28 04 7 B2 Al i He 2K T B8

(4) A% SEIGERAE R, INREI 8 G5 e, A 4AZ Nt BT InAat s i) 44 FR AR B

(5) FERMARA KA &S S AR T 20 IEAFAE-20°C, 80°CELZE i TR
17, W m e R G F RN,

(6) TESLISERAE, AP0 RS E UL 1 E A E D IR e B, A I s
DO BESRMMAE, T G DR VR A DA P 58 J O 5] A ) S 36 485 SR AN Y o
1. FitFERHE

BRI SPSS 20.0 XA TS AL ER, @ity AI AT PTH JE K AL 2 A 2
Hardy-Weinberg 1% 14 & LA & PTH 2K rs10500783 A1 rs10500784 fi7 s 2 &5 1%
AR NIRRT T BRI RIESS A ( xts) FoR, ML HEBCR AT
BEA ¢ /5, 2 LECR 7 208 (USRI VORI T R 5 Z 901 45
e AR, MR M (Pas, Prs) Rox, HIEHECRA K-S B ; Spearman
RS HT PTH & AWRE 55 EERER; @2 ROC Mk, it PTH AR
IRAEAZ )5 T2DM P OP FIIZWiNME; 2 oML RIH 464 )5 T2DM % BMD
UM R 2, KR K ()N 0.05.

12
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8. FARFKLL

Y =R i
(OGTT J% T2DM Ji% )
R 2 1T 2. T2DM 4
(N=95) (N=105)
XAE x 28I 52 BMD
, v , {
i e 1 2. i B 1 T2DM 1} T2DM £}
B IR A HERYE HEIEW HESW
I | | I
v
v v v v
M FHd R4 ME FFid R K H ELISA Sequenom
W ALER FPG. HbAlc. 1D I MassARRAY
BMI. WHR % — TC. TG. Ca. P PTH FEA# 105 PTH &
e NSRS 2\ IR A A Fe AR 1EKF R % 21

A

y

Giitor M JF EeEL4L ) PTH & B AL R 2
SUELE SRR AR

13




YR TODM &t PTH BAFA R AR S AN 5BRBEEROTR
e
(Results)

L —RREH ELAR
5 A AL, BHMEFERE T A4l (15.74£9.67 vs 11.48+9.42), D HL4E# F4y
ZAEIR AT A 4l (69.03£9.74. 20.10£9.58 vs 58.44+9.24. 11.48+9.42, (P<0.05)), %
ASEEL R T 20 il — P B R AR bR . (M3 12)
3 12 408 B LR R AY LEAR

&b A B 41 C 4 D4
#I% n 52 43 47 58
WS/ % 58.44+9.24 61.14+£16.55 57.1549.52 69.03+£9.74™
HAFR/AF 11.48+9.42 15.7449.67* 9.55+10.41 20.1049.58"
BMI (kg/m?)  26.10+3.59 24.68+3.34 25.63+4.21 25.38+3.61
WHR 2.69+12.91 0.89+0.09 2.98+14.16 1.96+7.76

A 5 A #HME, *P<0.05,P<0.01
2.2t A ES IR B ZE LISTRA ELES
2.1 (HE)HE. BEMKIGIEFRELES
R EOR, CHFM D AN FPG (9.10+2.44. 9.10+2.44vs  5.00+£0.59). HbA1c%
(8.42+1.95. 8.19+1.87 vs 6.01+0.83) /K-Fim T A 41 (P<0.01), C 44 HDL (1.93£1.06 vs

1.43£0.49) /K¥FET A4 (P<0.01); Hapitrdm b LER (P>0.05), (LK 13)
% 13LHEHE. BEEHEHR LA

fabs A4 B4 (of i D4l
FPG (mmol/l) 5.00+0.59 5.30+1.83 9.10+2.44™ 9.1042.44™
HbA1c% 6.01+0.83 6.24+0.92 8.42+1.95™ 8.19+1.87"
TG C(mmol/) 1.72+1.25 1.34+0.93 2.32+3.01 1.63+1.07
HDL (mmol/) 1.43+0.49 1.4240.59 1.93+1.06™ 1.53+0.61
LDL (mmol/l) 2.64+0.81 2.40+0.97 2.32+1.00 2.54+1.21

5 AHME, "P<0.01
2.2 AE BRI HE#RF0 BMD bEER

g5 o8, B 40A1 D 411 BMD (L1-4) (0.93+0.20. 0.95+0.10 vs1.16+0.20) 1 BMD
(D (0.7840.13+ 0.77+0.10 vs1.02+0.25) KT A 2H (P<0.01); HA&FatndHla ke
BEER (P>0.05). (F 14)

14
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& 14488 FRBHEFR K& BMD ELE

fabR A B4 C4H D4
Ca(mmol/l) 2.28+0.08 2.27+0.11 2.27+0.20 2.28+0.17
P(mmol/l) 1.14+0.16 1.18+0.24 1.18+0.18 1.08+0.15
ALP(U/) 86.79+94.86 81.81+£27.26 67.21£16.27 76.66+£18.00
BMD(L1-4) 1.16+0.20 0.93+0.20™ 1.15+0.20 0.95+0.10™
(g/em?)

BMD( % & 1.02+0.25 0.78+0.13™ 1.02+0.15 0.77+0.10™
#i)(g/cm?)

F: 5 AWM, TP<0.01

3.PTH EB XA

3.1 408 PTH EHRIERE LLEL
xR A HAREL, B 2H{44.89 (40.11, 49.17) vs 48.86 (43.98, 57.92), P<0.05}
D 2H {44.28 (41.00, 46.68) vs48.86 (43.98, 57.92), P<0.01}PTH & 4 %% I & 41K,
HARSHE R ZER LG PR L. (WR 15 ZE D
< 15.48/8) PTH EHRIERE LR

fetn AW B4 CH DA
PTH & H 48.86 44.89 46.42 4428
(pg/ml) (43.98, 57.92) (40.11, 49.17) * (43.01, 54.72) (41.00, 46.68) *

#: 5 A dML, "P<0.05,"P<0.01

80 ﬂ‘
w 604 | T
. Bh0OL
o 40 1 T
sl
£l |

0 T T T T

Al B4A CH DA

1.48[8) PTH R RIZIRE PLAL
Fig.1 Comparison of PTH protein expression concentration among groups

3.2 PTH EBFRIZKFEESZIE5HRBE A Spearman #8 k145347

15
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R BN, PTH & ARIZ/KFES BMD (L1-4) (1=0.223, P<0.05) Il BMD (&
) (r=0.220, P<0.05) E1FAHK. (WL 16)
% 16.PTH EA 5K i5trE I XIES

b PTH & A

FHOG R HL P1H
GRG -0.086 0.430
A2 A PR -0.046 0.676
BMI 0.092 0.401
WHR -0.089 0.417
T 0.071 0.515
FPG -0.014 0.901
HbA1¢% -0.071 0.516
TG 0.102 0.352
HDL-C 0.076 0.487
LDL-C 0.029 0.793
Ca 0.099 0.365
P 0.061 0.574
ALP -0.112 0.304
BMD(L1-4) 0.223 0.039
BMD(i i i) 0.220 0.042

3.3 PTH EARIEELELZ T T2DM XEH OP By ME
24 ROC #HZEE7R: PTH A RE/K T2 OP I EIlG A AN 0.271, HXf
B[] PTH ¥R £ N 50.85 pg/ml, MEEF PTH & FHRIAKF2 B OP MIBUBRE N 34.1%, &
TN 93%, AUC 5 0.640 (P=0.027, 95%nA{ZX[A]: 0.521~0.759). (WK 2)
ROCHIZ%

100 P<0.05

R E34.1%
80— H# 5 93%

RIGE

0 20 40 60 8 100
145 B

[E 2.PTH & B FiZKFEIBH OP HRYMNE
Fig.2 The value of PTH protein expression level in the diagnosis of OP

16
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4.PTH EE % 7SS
4.1 PTH ZEME (Hardy-Weinberg) &8

LN IEZH A HidE AT Hardy-Weinberg B f& P, PTH JEE rs10500783 7 i A
rs10500784 £if s34 & Hardy-Weinberg Vi (P>0.05), $&/RAH TN ANTERA

RFEME. (FE 1D
%< 17.PTH {iL /= Hardy-Weinberg %1% -]

(VA e S SRR AAL AL Ve Pia
rs10500783 cC 36 31.20 0.448 0.094
TT 2 1.02
CT 11 11.30
rs10500784 AA 42 42.50 0.482 0.098
CC 0 0.50
AC 10 9.00

4.2 PTH £ RF B K& EMERINE 5
4.2.1 PTH £[& rs10500783 L m R EF B K FEE S E S
PTH &[4 rs10500783 i i CC. TT & CT JE [ B A M F N 72.1% (137 451D « 12.6%

(24 1) F115.3% (29 51D 5 ZEALFER C F T B AR 73 5l A 79.7%81 20.3%. 5 A
HAHEL, B 4LA0 C 4HIE R BUSIR 7 A A5 2 57 (P<0.001), D HZE R LG 12 L (P>0.05).
5 B AL, DHRERERRMBESMAEZESR (P<0.001) , 5 C ML, B 4HIERFM
WA MAAAEZE SR (P<0.001) , FAEFAMFEER LG EE L. (IR 18, K
3 KE4)

< 18.PTH E[& 1510500783 M m EE A R EMEESIENH

B[R A S LA
vay CcC TT CT »~ Pi C T 7 PA
|
A 36(73.5) 2(4.1)  11(22.4) 43.66 0.00 83(84.7) 15(15.3) 3.62 03I
B 31(75.6) 10(24.4)  0(0.0) *& 62(75.6) 20(24.4)
C 34(75.6) 11(24.4)  0(0.0) * 68(75.6) 22(24.4)
D 36(65.5) 1(1.8)  18(32.7)# 90(81.8) 20(18.1)

W 5 A, *5 B ALY C AMLEL, Padi f39<0.001
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22 )5 T2DM Mt PTH ZEAFRIARER S SM S BREFXRNAR

50+ Padj<0.001 I Padj<0.001 i
| Padj<0.001 | g . CC
} | o
407 =3 1T
== CT
30
Sy
=
20
10 |-| |_| |_|
o- W ' |
AR B4 Cc4 D4
448 (group)

3.PTH £ & rs10500783 i S EEBUAE N H

100

Il C
80— = T
60—
&
=
40—
| I 0 A A
U |I_| T T T
A4 B4 C4 D4
24 (group)
4.PTH £ rs10500783 L R EMEFNE 57

4.2.2 PTH £[& 1510500784 L m R EF B K FAEESE S
PTH &K 1510500784 fi7 55 AA. CC f AC FEK R34 A 80.2% (158 1)) + 0.5%
(1B A1 19.3% (38 41 5 ZEALHEE A F C AR A3 70N 89.8% 1 10.2%. 41H]
tbig, ZRBTLG R (P>0.05) . (WWFE 19, B 5 &K 6)
% 19.PTH £ [& 510500784 i S F A K ZIERIAE S

FE[A Y S5 HE A
Pari:) AA CcC AC Y P A C 7 PH
A 42(80.8) 0(0.0) 10(19.2) 4.17 0.65 94(90.4)  10(9.6)  0.76 0.86
B 32(74.4) 1(2.3)  8(18.6) 72(87.8) 10(12.2)
C 36(76.6) 0(0.0)  10(21.3) 82(89.1) 10(10.9)
D 48(82.8) 0(0.0)  10(17.2) 106(91.4)  10(8.6)
60
N AA
= CC
404 =3 AC
]
=
20
0-
AR B4 CAH D4

48 (group)

5. PTH & & rs10500784 i S EREBIHERH %

18



@22 )5 T2DM Mt PTH ZERRIARERZSU S BRIFXRNHR

AR, HTREBERA (CT. TD) BEERD, #k —FH S5 (CT/TD)
SR AR (CC) #HTEHEE. D4, CT/TT RERFM (A F#{65.00 (50.00,
74.00) vs73.00 (68.00, 77.00), P<0.05}FZEZHFR {13.00 (5.00, 24.00) vs24.00 (20.00,
29.50), P<0.05MKT CC HHM (BAER), FIRELATTH, HEERE L IES i,
YA LU R P 7 24301 CT/TT A (R TG KFKT CC FZEH A (FF4E
) {1.04 (0.83, 1.75) vs 1.69 (1.20, 2.08), P<0.05}. A ZH. B A1 C A [F]He e Y
HIAFEZTERL, AEATRR S BMD EUEZE RIS 7R L (P>0.05). (H3 20, 21, 22,

150

100

B

. A

50I I I
o N I [
Ad B4 c

= c
N L
A D4

24 (group)

6. PTH Z & rs10500784 i 5 HEM EESE S
5.PTH ERE A EL = 2 £ B 538 T B LR BY 8] Z 5 FRAY LL AL
5.1PTH £ & rs10500783 i R E) 5 874 B &) & L8 FR & BMD bbE

23, 24. 25. 26 2 27)
% 20.A 2B PTH £ & rs10500783 i & 55 F BY (8] £ 25 5 3 EL AR

RN

CcC

CT/TT

P1E

i
YR
BMI
WHR

60.00 (48.00, 66.00)
15.00 (2.00, 19.50)

25.64 (23.44, 27.00)
0.90 (0.84, 0.95)

58.00(48.50, 62.50)
7.00 (1.50, 14.50)
27.02(23.38, 28.65)
0.91 (0.82, 0.99)

0.540
0.194
0.377
0.973

£ 21.A 4B PTH E & rs10500783 {3 &= F F B j8) 4 1L 15¥5 & BMD EbE

s CcC CT/TT P{A
FPG 5.04+0.59 4.85+0.58 0.318
HbAlc% 590 (5.60, 6.10)  6.00 (5.25, 6.35) 0.750
TG 129 (1.05, 1.93)  1.22 (0.95, 1.66) 0.490
HDL 137 (1.04, 1.66)  1.27 (1.14, 1.58) 0.946
LDL 2.70+0.87 2.57+0.71 0.634
Ca 2.27+0.09 2.29+0.10 0.586
P 1.14+0.14 1.10+£0.17 0.328
ALP 72.00 (57.25, 91.00) 72.00(59.00, 82.50) 0.874
BMD(L1-4) 0.90+1.63 0.28+2.45 0.157
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@22 )5 T2DM Mt PTH ZERRIARERZSU S BRIFXRNHR

BMD(¢ & 2il)

0.29+1.25

-0.12+1.45

0.133

% 22.B A PTH £ & rs10500783 37 & £ [F B 5 H 2% F # L

& cC CT/TT P1H
GRG 64.00 (54.50, 71.25) 71.00(52.00, 74.00) 0.353
A2 A PR 15.33+16.00 16.55+22.00 0.733
BMI 24.83+4.07 24.04+7.62 0.515
WHR 0.89 (0.84, 0.93)  0.87 (0.85, 0.93) 1.000

3 23.B4H PTH £ & rs10500783 iz & E F B |8 4 1L #5475 &% BMD kiR

& CcC CT/TT P1H
FPG 4.96 (4.70, 5.52) 4.88 (4.72, 5.72) 0.941
HbA1c% 5.85 (5.50, 6.43) 6.20 (5.70, 7.00) 0.282
TG 1.09 (0.77, 1.38) 1.19 (0.80, 1.47) 0.871
HDL 1.28 (1.03, 1.58) 1.37 (0.98, 1.81) 0.871
LDL 2.22+0.95 2.83+0.84 0.069
Ca 2.27+0.11 2.28+0.12 0.858
P 1.20+0.28 1.11£0.12 0.138
ALP 81.00 (64.00, 99.25) 77.00(61.00, 81.00) 0.211
BMD(L1-4) -1.64+1.04 -0.95+1.01 0.062
BMD(lE&#1)  -1.54+1.08 -1.58+0.53 0.896
3K 24.C 48 PTH £ & rs10500783 137 & £ [ B (8] B 2% 54 Eb 3%

s CcC CT/TT P{A
GRC 55.00 (48.00, 61.00) 55.00(53.00, 68.00) 0.165
Y22 AE IR 5.50 (1.00, 16.25)  9.00 (1.00, 18.00) 1.000
BMI 25.86+4.41 24.2142.78 0.250
WHR 0.94 (0.89, 0.96)  0.91 (0.87, 0.91) 0.232

3 25.C 45 PTH £ & rs10500783 iz &5 E F B |8 4 1L #5475 &% BMD kiR

SR CC CT/TT P{E
FPG 9.13+2.27 9.06+3.20 0.937
HbA1c% 8.20+1.62 9.04+2.86 0.371
TG 1.38 (0.98, 1.91) 1.32 (1.04, 3.46) 0.905
HDL 1.44 (1.19, 2.55) 1.68 (1.10, 3.55) 0.751
LDL 2.33+1.02 2.2140.94 0.738
Ca 2.28+0.12 2.34+0.20 0.199
P 1.18 (1.08, 1.24) 1.20 (1.05, 1.25) 0.509
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@22 )5 T2DM Mt PTH ZERRIARERZSU S BRIFXRNHR

ALP 65.74+15.22 70.82+20.29 0.381
BMD(L1-4) 0.56+1.22 1.26+2.09 0.306
BMD(% & i) 0.44+0.91 0.13£1.26 0.371
2 26.D A PTH £ [ rs10500783 i s % (X BY 8] B 4k H 4 L 4L

s CcC CT/TT Pl
GRIC 73.00 (68.00, 77.00) 65.00(50.00, 74.00) 0.004
Y2 IR 24.00 (20.00, 29.50) 13.00 (5.00, 24.00) 0.002
BMI 2536 (23.37, 28.62) 24.09(21.10, 27.27) 0.370
WHR 0.91 (0.87, 0.96) 0.89 (0.83, 0.93) 0.309

% 27.D 48 PTH E[& 510500783 i = E F 2! 8] 4 (L #8#r & BMD Lk
& CcC CT/TT P
FPG 8.13 (7.03, 10.50) 7.40 (6.57, 8.43) 0.078
HbA1c% 7.80 (7.10, 9.95) 7.50 (6.51, 8.50) 0.352
TG 1.69 (1.20, 2.08) 1.04 (0.83, 1.75) 0.031
HDL 1.37 (1.14, 1.90) 1.29 (1.05, 1.50) 0.222
LDL 241 (1.23, 4.03) 237 (1.51, 2.90) 0.441
Ca 232 (2.19, 2.42) 224 (213, 2.39) 0.381
P 1.06+0.14 1.10+0.15 0.292
ALP 79.53+17.79 71.37+19.09 0.121
BMD(L1-4) -1.25 (-1.88, -0.63) -1.10 (-1.40, 0.20) 0.238
BMD(H5)  -1.20 (-2.08-1.03) -1.30 (-2.10, -1.10) 0.797

5.2 PTH & 1510500784 {iL m BT £ H 5 B 4 B F B (B 4 (L 184x & BMD b
TEAWFR N, BT RABRRFA (AC. CO) HFER D, Mk —F A5 (AC/ICC)
HEPAFERA (AA) #HATHAE. £ A dd, AC/ICCERFA (RAM) 1l Ca KT
AA FERA (BFAER) (222 (2.18, 2.28) vs2.30 (2.24, 2.34), P<0.05}. BZH. C 4
Jo D HASRI R R AH ) B4 BT Rk, AEAdE PR X BMD HRZE R B ih 55 L (P>0.05).
(JL# 28, 29. 30. 31. 32. 33. 34 & 35)
% 28.A ¢H PTH £ & 1510500784 137 &5 5 & BY 8] B &% B 3 EL 4%

& AA AC/CC P1A
SRR 58.24+8.96 59.30+10.82 0.748
A IR 12.00 (2.00, 17.00)  12.50 (1.00, 18.50) 0.907
BMI 26.16 (23.51, 27.68) 24.11 (23.37, 27.15) 0.307
WHR 0.91 (0.84, 0.96) 0.88 (0.85, 0.98) 0.862

£ 29.A 4B PTH E & rs10500784 {3 &= F F B j5) 4 1L $5¥R & BMD ELE
Ei=t 2 AA AC/CC P1iA
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@22 )5 T2DM Mt PTH ZERRIARERZSU S BRIFXRNHR

FPG 5.15 (4.46, 5.49) 473 (4.39, 5.68) 0.963
HbA1c% 5.90 (5.60, 6.13) 5.90 (5.66, 6.73) 0.709
TG 1.30 (1.06, 1.95) 1.29 (1.01, 2.35) 0.889
HDL 1.34 (1.04, 1.56) 1.49 (125, 1.68) 0.150
LDL 2.74+0.84 2.24+0.58 0.084
Ca 230 (2.24, 2.34) 222 (2.18, 2.28) 0.042
P 1.10 (0.06, 1.24) 1.18 (1.04, 1.27) 0.693
ALP 91.95+104.94 65.10+13.16 0.427
BMD(L1-4) 0.70 (-0.20, 1.40)  1.10 (-0.90, 2.68) 0.585
BMD(JI% & %) 0.14+0.74 0.38+1.28 0.582
% 30.B 4A PTH E & rs10500784 {31 & £ K B (8] B £ 54 Eb 3%
fabn AA AC/CC PiA
GRG 64.00 (51.50, 71.00) 71.00(56.00, 73.00) 0.559
A2 AR PR 16.50 (6.00, 21.00) 21.00 (4.00, 25.50) 0.305
BMI 24.96+3.38 23.38+3.39 0.223
WHR 0.89 (0.85, 0.93) 0.86 (0.84, 0.91) 0.230

3 31.B4H PTH £ & rs10500784 iz &5 £ F B |8 4 1L #5475 &% BMD kiR

& AA AC/CC P1A
FPG 4.96 (4.76, 5.67) 478 (431, 5.63) 0.386
HbA1c% 5.95 (5.50, 6.60) 6.10 (5.75, 7.45) 0.360
TG 1.07 (0.74, 1.45) 1.26 (1.07, 1.37) 0.386
HDL 1.19 (0.99, 1.56) 1.44 (122, 1.72) 0.257
LDL 2.21+0.85 2.85+1.18 0.079
Ca 2.27+0.11 2.30+0.11 0.440
P 1.19+0.26 1.10+0.15 0.337
ALP 80.00(64.75, 93.25)  79.00(67.50, 98.50) 0.850
BMD(L1-4) -1.53+1.08 -1.04+0.96 0.231
BMD(c 5 #)  -1.55 (-2.15, -1.30)  -1.60 (-2.05, -0.70) 0.937
% 32.C ¢H PTH £ & rs10500784 iz /5 & F B (8] H 2k F #) bk
s AA AC/CC P1A
GR 54.00 (50.00, 61.00) 58.50 (46.00, 68.25) 0.957
“HZAF [R 4.50 (1.00, 16.75)  12.50 (1.00, 17.50) 0.608
BMI 24.02 (2228, 28.37) 26.21 (24.66, 31.56) 0.143
WHR 0.91 (0.86, 0.95) 0.95 (0.90, 0.98) 0.067

% 33.C 4H PTH £[& rs10500784 {3z & F F BY (8] & K #545 &% BMD Lbi

22



@22 )5 T2DM Mt PTH ZERRIARERZSU S BRIFXRNHR

s AA AC/CC P1A
FPG 8.81 (7.62, 10.14)  8.82 (6.50, 10.49) 0.689
HbA1c% 8.50 (7.23, 9.30) 8.90 (6.29, 9.33) 0.979
TG 1.45 (1.05, 3.29) 1.34 (0.81, 1.53) 0.215
HDL 1.52 (1.21, 2.27) 1.53 (1.03, 327 0.989
LDL 2.04 (1.61, 327) 1.72 (121, 2.94) 0.252
Ca 230 (2.19, 2.36) 2.30 (2.20, 2.37) 1.000
P 1.20 (1.10, 1.25) 1.11 €0.99, 1.22) 0.122
ALP 68.33+17.27 62.40+12.50 0.317
BMD(L1-4) 0.95+1.46 0.15+1.43 0.133
BMD(JI% & %) 0.4240.99 0.20+1.03 0.546
3% 34.D 4B PTH £ [& rs10500784 i /5 £ (X BY j8) B 4 B A LL 4L
fabn AA AC/CC P1a
GR 72.00 (66.00, 75.75)  71.00 (58.00, 75.50) 0.561
#a24F [R 22.50 (15.00, 26.75) 20.00 (8.00, 25.50) 0.352
BMI 25.40+3.82 24.75+1.97 0.623
WHR 0.90 (0.84, 0.94) 0.89 (0.85, 0.93) 0.685
Z 35.D ¢H PTH £ @& rs10500784 i ;= £ F 2 [ & L #5Fr & BMD LLE
fabn AA AC/CC P{A
FPG 791 (6.94, 9.63) 6.91 (6.57, 11.50) 0.801
HbA1c% 7.80 (7.10, 9.10) 7.20 (6.65, 8.50) 0.283
TG 1.40 (0.99, 1.90) 1.81 (1.04, 2.03) 0.562
HDL 1.31 (1.14, 1.66) 1.85 (1.04, 2.77) 0.484
LDL 2.62+1.23 1.95+0.97 0.126
Ca 229 (2.19, 2.41) 224 (2.10, 2.40) 0.437
P 1.08+0.14 1.110.19 0.633
ALP 79.71+18.69 74.67+14.92 0.759
BMD(L1-4) -1.20 (-1.68, -0.05) -1.20 (-1.50, -0.85) 0.844
BMD( 5 #)  -1.40 (-2.10, -1.10)  -1.10 (-1.25, -1.00) 0.059

6.% JLE M E TSR

DL (XD 2R (X2) BMI(X3), WHR (X4) FERFHTE (X5). HbAlc%
(X6). FPG (X7). ALP (X8). Ca (X9). P (X10). HDL (X11). TG (X12). LDL
(X13).PTH £ (X14). PTH S HRERE (X15) NEHZE, HH47 7 L BMD(L1-4).
BMD (&30 AR E AT 2 o4t B 557 .

DL PTH 2£[H rs10500783 £ i A HAZ &, BMD (L1-4) HI52maRI &N ALP. 4448
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@22 )5 T2DM Mt PTH ZERRIARERZSU S BRIFXRNHR

R PTH B AWK, BE#E ALP KT LA KL ERE N, BMD (L1-4) [#K; BiE
PTH & FKZ K, BMD (L1-4) [%{%. BMD (& #i) sm K2 NI P, 484 R
J% PTH 2:[A] rs10500783 £z pi, B L P 7K-FF#MK, BMD (3D FEK; BEEALE
PRI, BMD (B0 B#%; PTH 3K rs10500783 £ S 2 A& BMD (i #i) &
AR & . BMD (L1-4) [BJAJ5FE: Y=-0.008 (X2) -0.002 (X8) +0.000 (X15)
+1.216, R?>=0.397; BMD (&) [FIHTHE: Y=-0.006 (X2) +0.261 (X10) -0.112
(X14) +1.170, R>=0.372,

DL PTH 2[4 rs10500784 £ £y HAS &I, BMD (L1-4) KSR E N ALP.
LDL. 4a%4F R & PTH & HWKE, B3 ALP /KF LR AZAERE N, BMD (L1-4) [
i%; B&E# LDL /K7 & PTH 2 K JE AL, BMD (L1-4) [FM%. BEEIMLE P /KT FBE,
BMD (JlZ& ) K. BMD (L1-4) [H[H75F: Y=-0.008 (X2) -0.002 (X8) +0.040

(X13) +0.000 (X15) +1.104, R2=0.391; BMD (JEEFHD [EHFFE: Y=0.284 (X10)
+0.873, R?=0.356. (.3 36)
% 36.BDM H9% JTL& MBIV 4R

(A=} BMD HAS & EVEERA t1H Pia
1510500783  BMD(L1-4) Y 24 ) -0.008 -3.423 0.001
ALP -0.002 -2.298 0.025
PTH & HIREE 0.000 2.422 0.018
BMD(lR & 3) 4R -0.006 -2.477 0.016
i1 p 0.261 2.501 0.015
1510500783 -0.112 -2.308 0.024
rs10500784 BMD(L1-4) #2254 R -0.008 -3.422 0.001
ALP -0.002 -2.108 0.039
LDL 0.040 2.198 0.031
PTH & HIREE 0.000 2.374 0.020

BMD(BE#) 1L P 0.284 2.777 0.007
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YR TODM &t PTH BAFA R AR S AN 5BRBEEROTR
X
(Discussion)

& 2B POE R JE, NOZRAAWIINE, OP Mm iR, mEikR s Mk
PUEMAFFAAEY, OP & T2DM & WABME I AIEZ —, (HARRILEIA . Ik,
PLFE R AR £9A YT T2DM & 91 OP BIRAE, 12 9077 I A ST B AR 1 o

Wnt/B-catenin {5 5 18 2% A2 2 AE M A KK G I OGBS, PTH IR TE B
YER, I BeE 4 L) Wnt/B-catenin 15 5l %, [2dtB-catenin SFFH 14545, T
Wt B PR R 140, PTH 2 PR3 AT LI e $00 i) e 4m B g T2, 338 m a4 e £ = 02
PTH ZERF AT 11 4k, PTH AN —ME R, EIRTTEGH. 4ERrpliE
RS TR CEIEH . EAMF AR, 7RO RE R RS S, 434 PTH 2 A
rs10500783 i M Z AWM E4EAE R D KR, FAER T 544K DK FREMK. K
2z 4, DM &3 PTH 2 H 2251 (BST BI A 5D 72 Tl & S8/ Al OP (1) 55 B L K38
Bt—B Ui PTH 2R Z &M S 55 5N RS, £ OP MEEMERERE Y —.
Wt 5538 2% ] i I (i a3k I AT 3 G AN R B 2R s, TR RIS, PTH /R —F
PG AR 25, CHtER TAS G ot OP FITREI ANAYTT . —TilhF i BB,
PTH ni#id B ucOC HIFRIE, MMpE R RS RIS, 4% )5 Lok ax: ik A
PTH1-84 ¥597 Ja, Al LMEIMTEH uecOC KF-F 5. LA SR, PTH 7E R &, B
R EEIEH, 4 PTH 8 HRIE &EEFE ZEMAE T2DM &9 OP F i T4 At
We? R, AN AT F4% 5 AR AN R, R PTH & ARk KA
Z A5 E U BMD KR, #—2 01 T2DM &3 OP Wk mblf, K44
J& T2DM 35 OP HIRARUK RIS K
1. PTH &BFRZKERSBRKE. BRIGFFBRHHXR

WANK W% T PTH AR IEELL J5 T2DM L% OP s Wi B wF s, i
WFFRAEET W 4824 o MR 70 iR R B, ZH10] PTH 2R (AR IAIRE LhEe, SR & 1% A1
HEIEFIAFAAL, BERENAR T ES TSI T2DM ABET) PTH & HiRE R
K. [, Eid2H ROC HZL, ¥l PTH A RIEELL )5 T2DM LM OP [Ki2
WrfE, S5RER, PTH & AREK L OP MG A S 0271, HXFRiK PTH ik
FE N 50.85 pg/ml, ML AUC ik HoN 64%, SBURE N 34.1%, (HRERFEN 93%, i
i PTH & AR 2482 f5 T2DM i OP FifEffatt s . th4h, PTH 2E[H rs10500783
M2 5 EENAEA S, g% PTH mRNA (3558 PTH & AR, M
MAE PTH & HRIEKFFRK, 25 OP KIRKAEMKE.

2 SRR S 4 22 JE R PR Lotk BMD 5 PTH PUTRFE bR 2 R 50 R B, Kl PR
BEH RS H PTH KPR R BB RER, % PTH /KF 0T 82 PEAG B & 570 [
EAEIR . BN SEIR I — DU SE ), (Rl MR S PTH ] DA 3 mir 4 s 410 B 2344 9 7 24
PIRCE . 5 EiRme—8, A i@ kil e PTH & ARIEK T Ex, ShEf
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@22 )5 T2DM Mt PTH ZERRIARERZSU S BRIFXRNHR

BIEEEEIEEAHAMN, PE SRR S &R 4 PTH S AWREWIL:; EA T,
PTH ®HY5 BMD (JEMEAR B 2IEAHIG; HZ &k RIH i8R, B PTH &
HRIEX W E PR BMD (L1-4) HB#MK, Ui PTH & A /K FRKS BMD KA, 7]
e 5 OP MIKAEMKRE. HAWFRIG4], PTH EHKES BMD (&#XT . K
B L2-4) fAAE R AR, PR RA—, "R S AR AN NI AL
Ja A%, BRI T PTH & A R4 5 Lot BMD HISmIE & .

FEARW R, SR E Ll WM, PN ER el BSR4 PTH &
IR BH S FRAIG, $2R7E OP 5 9% T2DM &, HIL PTH 7% H BMD R Al gt
Wim. SPEMN R IEE EERIE AL, P E S S R IE 4 PTH & B IR,
BARER LG HE S, HATLLYH PTH & AWK E KA A8 5 T2DM B35 MR 7
JiR B R AHRPTAE Ko 7R —TEF XA PRI /N R SEE0 B, (el B v Bk b =08 H PTH, R IHE
PRI/ SRR 1) BMD HE 00, IR B % i & 2 P BH 2 2 2. Spearman AH 2R 0BT R
KL PTH & HRIA S5 MU G AU B AR A7 A SE, nT R 5 T2DM 512 FIHLART PTH
SN T A K. BEPRIR 2 — Pl 328 - IL RIVE A e, HSkie 45 R ) 2 31 2
TR BERE 25 . Rk, < F PTH & A SR AR R R, hFEE—2
RN
2. PTHERESZSMHESERIE. BREEERIGFNXRSH
2.1 PTH EEARMILEHWERBE R EMNERNES

WEEL PTH 2 R T BE X 38 1 5 M7 15 110500783 1510500784 #E4T 23047, 1s10500783
R =FIEEAA CC. TT AT CT, rs10500784 £7 A =FhFE K BN AA. CC Al AC.
PR R A 2H 34T Hardy-Weinberg 18t 4% i & Il , PTH 2% A rs10500783 A7 g Al
rs10500784 o7 2 JE PR R 4 %6 43 45 41 75 & Hardy-Weinberg 8% P47 22 (P>0.05), $75
KA FT RN AT ARENES

rs10500783 iz T~ 11 54t fk PTH K [H, A —FIEHEA, He CC. TT M CT £H
RGN 72.1%- 12.6%H01 15.3%, = 351 3L I A AN 79.7%, AREEA JE[H]
S AAE A 20.3%. Al-Daghri Z8 NP 5T, PTH &K rs10500783 fi7 i, e LA
RN 85.5%, REEAIIERSIEN 14.5%, WHFLEBA—F Al R, PIANEER
IR ZE 7 0% . BFFEER AW, 78 M NRI BB N, PTH JEPRIE 9 B 5 B s 1A ik e B AT
H IR BRI S5 A R 2 A A A E B B 2 7

rs10500784 AL F 11 S 4+ tafk PTH 2 [H, A —FEERFE A, He AA. CC K& AC £
R AR5 TN 80.2% 0.5%H 19.3%, 503K 0 A SR 89.8%, IREALEE A
I AINEEN 10.2%. Al-Daghri 58 ABIHEST, PTH [ 1s10500784 A7 i b, &5k
PR 89.2%, RAEAIIEFIAZN 10.8%, SAHHFL 45 AL,

2.2 PTHEREZSMHEBRERBEENXR

PTH 2 R85BT 0 E B R 2 —, A SR A TR & = H 457 BB JE[A]

RANEE, HENKIHE, $r BB E2FAMREEEFENRYPHEE. Hil, T2k
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B, PTH 3 RA 58 REAMEE A BMD Y055, H PTH 42 R 4H A 51147,
RPGEAER D BB A SR L % 5 PTH IRFEEA G, Kk, PTH K4
WA E T AA A G I I R, B AT T A

BMD Jll A8 12 W& B AA B ARE, Al P & 4RS840, B 4T PTH %
K2 &M BMD RARCAIRE, EHA—DFAH, KI5 BB ZEHFAAEL, Bb ZH
RUEHE BMD P&, #5415 b R H 18 HIVE UM el getE s &, PTH ZHE 25,
BMD %, 5 Lin EEUHF5E—3. tboh, FEEEPSANRIAT AR, PTH HEFBE 4L
D SRR R 2 AR T SR> R 2 . (A SRR 210 4 LB R S
RN, ANE PTH KB 2 [7] BMD LR 2%, PTH RN £ A5 BMD A
K. ATHARE 7T KB5S, SOST. OPG. RANK. RANKL. LRP5/6 3R £ &M
OP MIKAA K, OP —Fh I BAEVER, LRI IL F/E - g . HI b
I AL RA =B, TR SN NI IR Pl AR &R/ K

AWE IR T THRE X I AT 508/ i PTH 3£ K 1510500783 A1 rs10500784 PN A1,
Tenne Z506AfF FUANN 1044 23 dL 2L, 8T 7 PTH rs10500783+ rs10500784 J&[A]
B RERZ SN SZELEEME TR AR Z KR, PTH 2£FA R 55 ELK,
553 kARG ¢ (HE KB AL X 127 §5 BTG b a3 B A
XA, R PTH H 2 2515 J0 X DU NBES TR A V& 37T B35 BMD AM%. 5
FIRTF A TRERI R A2 PTH 2 F X B R I/E A2 2. Huld, AE3E IR
AAE T R . EAF, S0RAME, B8535 4 PTH rs10500783 £ 5 %
K22 51 2 3 Gu i 4 2 L(P<0.001), T BIZAT 25 JE R 22 A5 1 W] g 5 ¥ B4 48 J5 T2DM
L R K. 4 Spearman AHIC AT IR, PTH & HFRIA/KFE BMD (L1-4)
BMD (FrE# SIEAMSS, HiBid4H ROC #h4k Eor, PTH AL LKA 5B R b
P HR B BT B RE S E U S o 2 u gk PE[RNA 04T, PTH 2 1510500783 A s 2 &5 1
5& BMD PRI E R 2. Rk, PTH &K rs10500783 fi7 &2 &M S5 BMD F#1KH 5%,
eI T~ PTH SR E KA R SRR, S5HEai F44 5 L E R g
RAEFIRE. 15 PTH ZEF AL 8L b, AR A I A /AR B[R B (3] BMD f71E 2 57
P&/~ PTH R R 558 BN K, G R AGT, PTH HF AR 200 ) 5 8 a i (F
BFED) RN, HEHRTECEHRE &SRR, SRR

FEARM U, T2DM fEE &R S5 E R HM L ER A58 L, 78 PTH
N2 S SHAEE . R, SxXTBEAMtE, KAD T2DM 8 & 5% 4 PTH £
Al rs10500783 A7 pii J: PR B 2 73 AT A7 AE 22 57, BT RE S T2DM 512 PTH R MR EEA K
B PRI & I8 BBAA R A — gt A% - PR B3 3L [F] 4 H K909 , T2DM 72 15 23 51 42 BMD [#AIX,
[ AN A —8, BB R & B TEE AL R 4, T84 PTH JBEHTEZ G HAE
()R A FR P AT 4 0B TR 3 — IR AN 5T

Bx T F BMD iFf5E 24846, FHEARCIE s — @ e, PP S0t Kb
1B NBERIE 70, & 8L BB Al Bb JE[AI AL [A] OPG. CTX Z5HRl+E s £ 7 L4t
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RN, PTH RN Z S SEREAMIG, 5 ERIFR 8, st ko, A
7] PTH [ B 2 Ta] B AU A G T 75 B B PE R e (BALP) M il Ao BRI M 1o e Milg
-5b (TRACP-5b) %R TLGHIM = E Lo £ —WHTBEER 700 F, 4 K3 PTH % A
rs10500783 i i« 1510500784 4 s JE LRI U W] i y& 4k 2R 3R D AR FES %2R, A
TR T BMI. 4 FIRGIREREZI G, IARAESER . KHAF, 156
i & 1 A B IR 41 PTH [ 1510500784 4755, 5 AA FERZ (B A RO AL, AC/CC
B (RARD MAKPRT AA FERA CBFARD, e Kb gl o R & B 548 7L/
A RO BE R R TR B A EARES . BRI ALP Z R A Fit¥E L.
ARG, PTH/EATY 1,25 (OH)RD (44K D B ERD KK FhilLE £k E
BREH, R0 T PTH 2R 2 &S5 EH#HAEKKE A K. Al-Daghri 5 APIT)
WFFCHRIE, PTH rs10500783 A1 rs10500784 8453 K 5 MG 5 /K TP B#AE A %, SRR
ER 3, o8 PTH JER A v GBI TT Cay P S5 RUHEIRS 5 OP k4.
2.3 PTH EEZ S S HMBIERBIXR

Whnt/B-catenin {5 5 18 B I 0E 7T LA 3E 5 40 B 3 480203, PTH 1 8 —Fh5 AR,
AIEIE US4 L) Wnt/B-catenin {5 5@ %, (R F KA. PTH BE245Fa4S 1 H IR
W, NSRS R AL RER) & 4R 2 IEAR0567], Wnt/B-catenin {5 5 18 % 4 #171] ,
EREAEIRES, EIEAE . BRI, 2 ANYmhdB-catenin 15 A 544 5 i BRI IR
R 568 Ak, 7F E AN AT A R B — RS 9% T PTH 2£[H 1s10500783 A rs10500784
AL HIHRAE, PGB (7] 55 (5] B () 44 52 48 25 DA SRR B AR A8 4k o i FE R BB, 7
PTH Z£[X 1510500784 fir 55 I, CC FERA (RAM) 1) TG /KFHH BT AC/AA FEH
Rl (#AR) ZRES RN, MAE PTH £HF rs10500783 fi7 i F, TT HEREA (5
AR AR S LDL-C Bl AKX T CT/CC BHA (#AR) ZRESi%E . 1
AT, HXHEAALE, T2DM fE8 & 1E % 241 PTH 25K 1s10500783 A7 55 35 [K B 45 %
DHERA G FE XL (P<0.001), H T2DM HEE & 5735 515 F A LA b3 R AL 90 A
BRAFAEZE S, $78 PTH [ 1s10500783 fif s 2 A VE W] e 5 Fam 4 4 f5 & 1% T2DM i
o I R L e A oG . DR Y (A AR AL FE AR L, T2DM fE i & 5 8 4 PTH 2 K]
rs10500783 117 5 CC FER A (RAA) TG /K FET CT/TT R (BARD, 5 LR
B, (HAFERRE R LIS IR A . EIRTE 4 R LW, AL S T2DM Lk,
PTH 2K rs10500783 o7 i 2 K 2 251 S 2 R 9848 5 i b ¢ ELE HR AR b R 35— e 1E
o XA s 35 467 T PTH 2 [BI19 Th e X 88, 3B AR 48 A5 1 28 40 ] fé il i
Wnt/B-catenin 15 58 #4520 o ASHIF 7 A KW PTH 28] rs10500784 £ s 2 &5 5 TG
HbAlc & FPG fFEK R Bk, TF{Y RFEEAREL D IT PTH KK 2 &M S 5L H R AR
SRR R, AL )G T2DM &8 FsiFs BT iR $R 4S5 1k i .
3. BMD #lE &5

OP &y W% 2 KR, Fe i BUR R A4 415 R UTE 4 55 3000, jiF FeaiE 527070,
“4u22 J5 T2DM L5 5y 96k OP, AlRE SR NI ER B A K. Bk, MEERIK- |,
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BE— WA RN, N T2DM &3 OP R AR BEHKYE . HRTHMASBER E T2DM
AT LS5 BMD BRI (HSCREZ (R TR B, T2DM Al S8CE Mt g mn 727,
A DUE 3 T2DM & 3F OP k4= 7475, T2DM 3f & OP HRmHLHIEZ RER, %
AL RIS R 25 152

% TR A4 M o, PTH 22 rs10500783 A 5 (1 3 R 22 25 1 & BMD (BB 35D
AR fER R 2R R 2, Ui PTH £ 1s10500783 7 AR 2 A5 1 5B B G
Ko AHIOCHERIRIE, PTH [ rs10500783 £7 55 R4 5 B 47 R ARG 2 IEAH G, $R
PTH H: 5 75 & A A 4R Ao s R R B R

[E A A F AR AR S BMD A H R INHF A 45 AR AME . AHF 5 R 3 LDL-C
HIFA% R BMD LR fEk K2, #E7s LDL-C 84K, 2 OP [ X4k 5 . Saarelainen 25
TSI 7 R B, AR EE S B b0 T LAY/ OP A 3T B0k A, I 0 AL I o -k =
TER, SRR EGR B BRI, BRI R SRR R AR,
H RS HEINESE, (24E OP kL. CARITHER AT DL S G RN,  RE 2 E e AE A
(1 i3 B R AT, T B R R o A T (R B A B B, G R RS T
e, AT S5 BMD &A%, HENTHER & BMD FEAK M) P 55 5 F-. Maghbooli 57k
W, A2 5 IE L & % R KR B B A g R . il =% S8 BMD
TR RS DUR BRI 2 A OR0I82 (1) (ki BE RS 40 A 1m) e i A e 234k, S B0 4 i
Bl (20 RSN EZH. FRHAESRERS, sIRERERD. (3 FIMEN K
1t HH R T 3 RS A VR ) B A B o (4) TTRE S IR B AR & SR A R
{HAF LRI, EAL f5ia2d, migHEEKES & ERETER. AR AL RER
A, AIRER E T AR KEZ a2, ik, KT RREHTEIRXT BMD 5
e 75 3 — DA

Ak, AW KL ALP #5°8 BMD (L1-4, B BIRKGEREER, cER
IESE ALP 5 BMD 2 7AHRE, AR 745 R —80. Sea i nr Ly ALP, HAEA
FCH LS PERRIC A, 25 Ve T RS B RSO TG BRARAS s ALP ¥R 3G N8, []
i, ShPRIGHE FC R I, 758 BB K B, I ALP ZKF38hn, #—5iEsk ALP
W72 BMD FRAICH fa R R 2

2% b PTiR, PTH £ rs10500783 . rs10500784 7 s (R pH 2 2 PEilid N PTH &
ARIESEFNRERE, S5HBEAN T4%)5 T2DM 53F OP KA AEME R, 1Mk
PTH A E44 5 T2DM ek, X OP S Wi B B G 5 i RS R R . (85
JEE g, BT 2 d0 . KEEARTFS, FEMEERBRA MM K, #E— DRI S -
SR S B R - IR 22 BAE 6 BMD (52, S s8] P b X 4648 J5 otk T2DM & 5%
OP 1R AE ML [ 7~ F- BT RS -
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& it

(Conclusions)
| fEA 4028 5 T2DM ZotEde, PTH K Z M N iF PTH & AR 5] &S
3w, M2 5 ANEE OP W RAEMEE;
2.241f3% PTH & AWK /N T 50.85pg/ml I, 7Ei%Z AB#E OP v HoA B 12 Wi i 18,
3. PTH 2K Z &M S5 A >, HIEKRES 5iZ AR XL R AL
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