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RE: B HRLZF2HBERNBETRANE KERH FBIEY H M E I EB (sclerostin, S0) /K ¥, #H i SO
5 1 ®G RS EK 5% (N %) 8 Bk ( procollagen type [ N-terminal propetide, PINP) | I B ;R C ¥ Bk (type I collagen carboxy-
terminal peptide , CTX) & % & (bone mineral density, BMD) )X %, if HWELZF2HBERFEEFFTRANEL KEE
HEEBEFA3IHARNGR L2FR BRAEFE AERR. REIF L P ER BMD 2B m ¥ ik E A .25-(0H)
D, .SO.PINP . CTX FHIFHES M SO 5 L REHAWAREM AU ME X EMEREIT. &R (H)BRHERESH
FR SELFERBESTRIRHA.CBEERH(PH =0.000) ,KERHAVBES FEHREFH(P =0.009.0.002);(2)#2/5
2 RIBEIRABE T 25-(OH) D, HZ 113 £1(90.4% ) ; (3) B RHWNEH SO.PINP KL B ERTRERA . FEEHH(P =
0.000) ,{& B &% SO 7K &% F B R E A (P =0. 045) ;(4)S0 5 PINP 4E % 4 Z S BRIEM S (r =0.978.0. 194.0. 205) ,
5B & 3 BMD P MEHE BMD A EHEE R AR (r= -0.518,-0.349, -0.249) , ZL Lt E )T 247 B/ SO 5 PINP £ IE M
X(B=7.015,P=0.000) . 5 A BMD 2HAAMK(B= -11.245, P=0.023), &it (DHAEZLF2RBERFEIFERER
HSOKFHRBHE,5PINP KEERBEFEMX, 5SREFBMD 2R FAMX;(2)25(0H)D, 4L 72 MBERKHEF
LTHRRZ
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The correlation among sclerostin, PINP, CTX, and BMD in postmenopausal patients with type 2
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Abstract: Objective To compare the serum sclerostin (SO) level among osteoporosis group, osteopenia group, and control
group of postmenopausal patients with type 2 diabetes mellitus, and to discuss the relationship among SO, bone mineral density
(BMD), procollagen type 1 N-terminal propeptide (PINP), and type I collagen carboxy-terminal peptide (CTX). Methods

The differences of age, menopausal duration, duration of diabetes, body mass index (BMI), BMD of femoral neck, BMD of
lumbar vertebra, fasting glucose, glycosylated hemoglobin (HbAlc), 25-hydroxy vitamin D,, serum SO, PINP, and CTX were
compared among osteoporosis group, osteopenia group, and control group in postmenopausal patients with type 2 diabetes mellitus.
The single factor correlation analysis and multiple linear regression analysis for SO and all above indexes were performed. Results
(1) Age and menopausal duration in osteoporosis group were significantly higher than those in osteopenia group and control group
(P =0.000), and they were significantly higher in osteopenia group than in control group (P =0.009, 0.002). (2) Among
postmenopausal patients with type 2 diabetes, patients with 25-( OH) D, deficiency were 113 cases (90.4% ). (3) Serum SO and
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PINP levels in osteoporosis group were significantly higher than those in osteopenia group and control group (P =0.000). Serum
SO level in osteopenia group was obviously higher than that in control group (P =0.045). (4) SO was positively correlated with
PINP, age, and menopausal duration (r =0.978, 0.194, 0.205), but was negatively correlated with BMD of the femoral neck,
average BMD of the lumbar vertebra, and BMI (r =0.518, 0. 349, 0.249). The multiple linear regression analysis revealed that
SO was positively correlated with PINP (8 =7.015, P =0.000) , but was negatively correlated with BMD of the femoral neck (8 =
11.245, P=0.023). Conclusion (1) SO level is high in postmenopausal osteoporosis patients with type 2 diabetes mellitus.
Meanwhile, it is significantly and positively correlated with PINP, but significantly and negatively correlated with BMD of the
femoral neck. (2) 25-( OH)D, deficiency is popular in postmenopausal patients with type 2 diabetes mellitus.

Key words: Sclerostin; Type 2 diabetes mellitus; Procollagen type [ N terminal propeptide; Type I collagen carboxy terminal

peptide ; Bone mineral density; Osteoporosis
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STEFRE NN EAFBEEE N, WX LK
WENEEEERCEBERAMEN EEERTF
BLLHREBERKEEZRZWEZRZDL 6 MAAGEM
KR HTL, WRPNFEEHEEEENEELET
R, B e EIRNEEE R TEE
J¥ 6B A, AT A SE B SR A B R UM B R B A e .
a2 % 3 BALP . TRACP.CTX-1 .BGP 7 R [4]
FERBESEEEAARBEENMECHE, AT B
Bon 4T LA A AR OK S GRS B TR, B
BAEAEAREN RS HMEEHE. SR, W
BB G ML R AL 5 B AL, R S BR B TR A A A
K ; 3 B o 12 BB 40 R A A R BT B A
e KR BIER. BRilwK EXTEBEMALERD
(sclerostin, SO) BT R WK B L ,BELLE 2 B
Wi RR B & 2% F SO 5 PINP,CTX fy A RAEWFH
B RNME ARG ELRE 2 BERKEET

1 HARMNRETGE

L1 BEXMR

2 RBERKS R 1999 F it A D AEHLR(WHO)
HIE bR, B RHRMNES B 2011 SRR R
B EE LIS T ) [ S M bR . 1B 2015 4E5 A
E20164F2 ARKYVHTTEER (KU TS /NE
B ) P9 4TI RHE B O 45 22 5 2 RUBE PR BB 3 357 B,
PAARUE (1) REAE SO ~75 25 (2) BEIR IR 12 W B
B OH)BEZR,ZENERERE. HBRGHE:
(DFEREREE; Q) RZER <2 F;B)ARME
R ER; (4) ER TR EH REK. &
RFHENESHE; (5) H MBI RR; (6) KR

MR R E SR A g R 25 (7) & THE
PRIR SR IT & RE A, 4 BB a0 A b o 2% HR IR AR HE AT
ik, A& BRBEIE 2 RIBRIEBRHE 125 A,
HPBREMA 60 A IKBEH4 A, BREEFH
21 A,
1.2 BTARFE
1.2.1 IfR¥ERRE  WERENL FR HERF
W% B RpOR R AR MR SS AE,
1.2.2 IGERIEHRHEI A AdBEEAHKHRE
ZBGIHEIE 8 ~ 14 h) FBUR B Bk M 4f 10 ml, 5z
B2 , W 5 M4 . HbALC , Il & 25-(OH) D, (fk 2%
%bE MR HE Holick MF 7E i 3% 2 A2 5 R R 4
EEDBEHERED : <50 nmol/L K44 K D
Bh= ,50 ~75 nmol/L N4 E D RE,75 ~ 250
nmol/L N#EARED A E) M¥E CHG;HEERS5 ml
KL AE, 4> B I E , B T-38 CokAE L ZE B
i ¥ SO .PINP CTX ( S HLik 3.0 ELISA B, 5 &
RN EEEY TREARAF 4™ CUSABIO &
A SO .PINP CTX KA F &M ) .
1.2.3 BEEANE:H—2 % THE%ERITER
A2 E Hologic 2\ &) /E 7= ff) Discovery Wi B 2 X
MEMEHE L, B%E, BUL Y HE R RS
EE WELMBREIHTEE.
1.3 BEEMSI A

AR BELBEST G, F A Excel A& S, KA
SPSS 16. 0 Giit ¥ ab 28 , R M 45 a0 4, TH BT
BLIFE R MBS E 2R (%) R HHEEHR
WRIESHE HYWEx IfEZ ()RR, 2WE
Sy A5 F R LB 4 7 (8] BE ) RN 5 4 [B) HE B AF
BESSHBRA T Z50, AFEESTHEIR
FH B R I8 ; 99 78 2 A4 5 M R A Pearson HL & HH K41
¥ ZHESRAZTRMER B, U P <0.05
hEREESGITFENL,
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2.1 B A —MBF

ERFFRILPA 125 LR ELHEE, S4A2Z
HERLEEZRAERITHEENL(P<0.05), KRER
HARRTHRIEFH(P =0.009) , & 5 b4 8
BETHERE®4(P=0.000),HFHEMAHA RS

FHRERHA(P=0.011), LEFREMBEHT
HERTEEREFEH(P=0.002), 7 5 b 4H+ 3
BRETFEEEFRH(P=0.000) KBEHSERH
MWHZER TG FEX(P>0.05), FHZEMER
TR AR A E 358 (body mass index, BMI) L £ 7
EGit#FEL(P>0.05) (K 1,

F1 HAE—EITHLE(Z£s)

Table 1 Comparison of general information among the three groups { g/cm’,% % s)

20 5 H¥ EWR(F) HZAERR(4F) BEREBRE () EEH R (kg/m”)
BERTE¥4A 21 58.47 +6.18 8.32 6. 40 8.16 +6.31 24.66 +4.35
REE4A 44 62.42 +5. 86* 13.50 +6. 17* 8.81 £5.77 24.09 £3.52
BHRHAS A 60 65.70 5. 77 16.02 +6. 38 8.89+5.78 23.25 +3.10
F i — 12. 164 11.504 0.213 1. 430
P - 0. 000 0. 000 0. 809 0.243

EEREFRERALE,P<0.05," HREGEARALE,P<0.05,

2.2 BRAEBEELE
FHZEBRETBFEURERARITFEEX
(P<0.05), REEH4HABKTEHEREFH(P =
0.000) BHEHMANBRTERBEFAH(P =
0.000) , KBEEHSBEHHBMALE, ZRAHRIT
22 Y (P =0.000),
SHZEEEREFEEERERARITEER
X(P<0.05), (RBEEHAHBRKRTERBERAH(P=
0.000), BEFHMAHBKRTFEEERH(P =
0.000) , kB EHASERHMNALE, ZRASRIT
ZRN(P=0.000), HEHFE2,
®2 FARAFTEELE(g/m’ z25)
Table 2 Comparison of BMD among the

three groups (g/cm’, % % s)

2 5 &% BMD S5 R4 BMD
BERERH 0. 814 +0.077 1.057 0. 123
REEH 0. 657 0. 076" 0. 845 + 0. 090°
BB 0. 527 0. 058* 0.697 0. 102*
F{& 149. 439 98. 144
P 0. 000 0. 000

T ERSERBERHRLE,P<0.05;" . ERE5RGEHLL
#,P<0.05,
2.3 HABAEIEIR LB

25-(OH)D, ERANHL)5 2 RIBRKEHRAE A
B A 12 B (9.6% ) ,113 FlE= (90.4% ) ,0
BIFER(0% ),

FEZE SO ZREBELKITFEENL(P <0.05) K
BRAHEETBELEFH(P=0.045) , B A HM

ARBETHERERA(P=0.000) RIEEE4A
(P =0.000),

PINP ZHRHWATHES TREEL(P =
0.000) X BEEHH(P=0.000), KEBEA5EE
EHEHEEEFIHEITEBL(P>0.05),

CTX A B IES H, % B Kruskal-wallis H ¥
%,x° =19.819,P =0.000, 2R A ZKIHHEEN., &
FHRMAS TEREFAS5KEEA, KEE4R
FEREE¥4,

K ZME C fk.25-(OH) D, .23 i i ¥% . HbAlc
ERILTLEIHFEEL(P>0.05), F#ILE 3,

2.4 M SO KV 5 &IEhnla i EH LKA X0 H7

IMiLyE SO /K5 PINP 4R &% (46 4 4F BRI B B
BMD 34 BE M BMD . BMI B & H % (P <0.05), 5
C K .CTX 9% 8 . %5 JE Il 4 . HbAlc .25-(OH) D, &
AMHXHE(P >0.05), Hi 5 PINP % 4 £ 4F R
SBIEAM % (r=0.978.0.194.0.205), 5 & & &
BMD E#BEH: BMD . BMI 2 fi #4134 (r =-0. 518 -
0.349, -0.249) , #¥WLE 4,

2.5 Iy SO KV 5 &0 L mgtE mIA 48T

#H—2E Lk SO R A &, LA PINP 4R &% 45 2 4F
FR B & 3 BMD ¥ &M BMD BMI & B & & 17
£ ek HE B A 43 37, PINP B 3 BMD i A 813 J7
2, [\ 9 F2 .Y =43.207 +7.015 x PINP-11. 245 x
&8 BMD, #ELES,
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F3 FaBIELERLB(2£s)

Table 3 Comparison of biochemical markers the three groups (x +s)

A7 ZSME A (mmol/L)  C fk(ng/ml) HbAlc(% ) 25-(OH)D,(nmol/L) SO (pg/ml) CTX(ng/ml)  PINP(ng/ml)
BRIEH4A 9.32£3.26 1.42+0.85 9.17£1.93 36.20 £13. 10 112.15 £28. 31 0.73 £0. 32 11.59 £3.81
RER4A 9.95+3.73 1.51+0.78 8.78£1.98 36.09 +9.76 125.68 £25.28* 0.98+0.18  12.2513.15
BEBE 8.50 £2.99 1.51£1.34 8.54 £2.48 35.09 + 14.29 145.71 £23.84® 1.06:0.20  15.69 +3.73%

F/5? 1. 449 0. 035 1.035 0. 105 16.775 19.819 14.318

P& 0. 239 0. 965 0.358 0.901 0. 000 0. 000 0. 000

B RRSERERALR,P<0.05;" FRERSEALE,P<0.05,

%4 SO 5&HHIRH Pearson RA

Table 4 Pearson coefficient of SO and each index

BT A LR B O R, B R . AR
KHER 3 AZAZEMFE.C K HbAle 2R TH

o & *Eo;efgﬁ opfo itEEY, 5 ERHRA -, TRRSAHRELE
% & % BMD _o.518 0. 000 8o, BABBTEPIF A K.

- ¥ BE#E BMD ~0.349 0. 000 PINP 1 CTX 2 H i E & b2 A B Rkt A8 Xt
Zzﬁﬁﬁ g' ;(9): g' gzg BFHREREERMEREMIER, EREE 2 8
ﬁi’i?&ﬁ 0,249 0. 005 BIRR B E/NEA(n=8) BFIRF A", BREH
CTX 0.123 0.172 MEMKTEABKBBEEFHMME 25-(0H) D, |
i 0.073 0.417 PINP 7K R4, CTX K F-F 5. 5 H 3 650 Gz
= b -0.080 0.375 T

C B o182 0,061 E R BEARTI R & B, B BB A5 4 & PINP 1
HbAlc% 0. 045 0.618 CTX BB RN g5 ,25-(0OH) D, ZR G iT%#
SRS ~0. 021 0.815 B, AFFLU kB PINP Fl CTX 76 B R B

£5 SO HEM/ARME LM EIL

Table 5 Multiple linear regression for SO and each index

N REA bR
e R%(B) R Y ( Beta) P
8" 4 43,207 — 0. 000
PINP 7.015 0. 955 0. 000
B3 BMD -11.245 —-0.049 0. 023
3 #THig

B BB AL E S — A DA SR EE T B B T U
HIHFEN BB RER N, MEFRKEN, B
BELMIN B RAEZE L EEERET KN
TR, SREERME, MET BRBEWE. MR
o5 B A A T IR T T B R A A U  E R A
tod,#—HFRT ERMWEK, FTULL)IERIRKF
BEEMES REFREN. FHARERSREE
HOBEERALE £45 2 MERKEE SRR
WHER HMLERABAR. HRRVITERNK
RES R B U, RAUE BT BB N ETE S A
AN, SBEVERIEFE , BRI RBEER IR
MRS SRBEHE 3 m, BB B E
it Hgk HbAle 5EEE KRR R, 5 MBE#EH 5
RELE, BRI AEFREEEETHEEN
BE, C KRB B IR R & R K,
i 5 2 e B0 X BB 0 RS OB 5 L 8 A

HPREER . BEERHAEETNS,25-(0H)D,
ERERHEENL, SAEANHRER - EE
TMHEREREHERRET RN EEERABER, &
TR AR, HRERKKFEER, E5E
WMELLERE RHM. 25-(OH)D, EAKA R
AR ERNER, SBEREXREY, tgg’
Xt 1389 il fet B A\ BEBF 55 & B, IfL ¥ 25-(OH) D, <
10 ng/mL A, B ¥ A5 E 9 (BGP .PINP) kK £ B B
4,58 25-(OH) D, REWERBATETZ
—. BB EM,25-(OH) D, L LT 2 BB RK
FRBREMZF XA %2BEL, X5EHRTHE
BROH X, AW 25-(OH)D, REMBEER
113 A, 5 MR 90.4% . EIFFREA BE
ABAEED LT BRRAE 40% ~100% , Z & X
U3t EFRT 50 4 DL B ABEBFE &3 25-(0H) D,
B HEERSRARN 69.2% , AR 4 24.5% , 7%
B 6.3% , TKEH % X AE 2067 B K FEHE
LHBIR A 25-(0OH) D, B = K AEHHA 70.54%
AR BR,HBEG 2 BBERFEEE T ,25-(0H) D,
BRERREREIK 9.4% ,25-(OH)D, LR E AN
0% ,25-(OH)D, BrT W HBKR RS FTIEE AR,
BRrgfE AEREEEREEEDRZERE
W, BRAKEED AR EHERETIELGHES B
R EFEMEHBRE, FUANTEBHEER DA
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SUAT LA 45 B I iz, 3 o B B AR B AR AR
B RN R RERG T EAR .

SO ZBH I — A EEANET, RN
SO 15 A T BT AR 40 412 2 i 0 400 e 0 388 3 43k
Xt BT R R A S . SO i AR 1R
HHTE R R MIE R TN &S
A, Xu'" R ERe L E T ERL AR
SO KFEFHBERA, Zhou " HELRMALLT 2
MBI E B RGMAR T BIER A SO KEFH
B AMRKM,ELLIE 2 BBERRK B E MLE SO
KPR RGMAR, REFRAKRY , BEBERAR
%, 5 ERAFR — . ABFRAEENTLH SO
5 PINP 4E#Y L 4ER R IEAMH %, 5K 55 BMD,
FXIEHE BMD BMI 2 A%, £ —$ L mg Rl
H4 M & ,S0 5 PINP £ 8 & FAHH L. 5 KBS
BMD 2 B &M%, Miza " HiRHE T SO 5K F
FAEHEHEMAEXE, Xo" a2 )E P E
A N £ 4 #r & B, SO 5 PINP, CTX 7 46 3%
(r=-0.091,-0.225), {HEX TRFE B BFEA
BARAERTR R, SO 58 R85 % 4 i 4
FMOAME., BEHPETRETIRPRH SO
5 PINP CTX & 5%, i 75 B R AR oh e vl 18 &
FHARBIAMERE", HAKRFREZHA SO 5
PINP B EAH %, HhRRETRES 2 BB RKA
. BN SO FE4 25 2 B BRI & R B b
AFRERERABESNE, FW SO TLEN—
I 22 R 2 BUBE SRR B B B AR S AR R
P BE— BRSO AR LS 2 BB IRR R E
BRELARPESE—ENEN, —EBELRB:
BRERIEIRE,

GLETR, A2 2 BBRKS B RENN
B#F SOKFEHI B, 5 PINP 2 B 2 F M2,
H5EE3 BMD 2 B EHEAMX;S0 — B E -k
RRA2 5 2 BB IR % B & B ACBE SRS, 25-
(OH)D, 42 )5 2 MERKEEPLRHET,

[ & % x m ]
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