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A28 Jn 2 AUKE PR BB IS 25 (OH) D Leptin 5 &
AR A AH S
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BWE: BHE FI4%)5 2 BB R (type 2 diabetes mellitus, T2DM ) 4z 1 B 2 35 25-$% 4k 4= 2 D(25- hydroxyvitamin D ,25
(OH)D) .98 & (leptin, LEP) 5KV 5B A Z M X & o ﬁ% PLEL I XS 2 g BT R IS Bt 1y 43 W R £ B 1 40 22 )5 T2DM ot
BE B304 RIEEFEESAERIFEEAAL,n=40) BER VA (B A ,n=45) F-& FTHEMRM (C Ul ,n=45), [ HI I 50
B R4 28 R MR R 2 U R (NC 4,0 =50) . Hﬂz%ﬁﬁﬁiLﬁ%‘llu%ﬁﬂ&MMﬂ%,wll%Jm% 25(OH)D . LEP. B-f& J&
K& 7= ( B-Crosslaps, B-CTX ) T %1 Jig B N-3% dij ik ( N-aminoterminal propeptide of type 1 collagen, PINP) % 1 45 2 ( bone gla
protein, BGP) K-, Spearmen &AM 414 f5 T2DM & 3 B Ji B A4 5 (osteoporosis, OP ) [ 4 Il 15 & A M #6 45 (0 4 26 B ] 4
HT s Logistic MIH AT 4 £ 5 T2DM B E I OP MR, R O5 NC Ak, A B.C =4 25(0H) D PINP BGP 7K
S B & A LEP B-CTX ARFH B (P <0.05) ;@4 A A LkE ,B 4. .C A 25(0H) D PINP /K ¥y 0 & B,
LEP .B-CTX .BGP 7k VB R+ (P <0.05) ;35 B 41 He 4, C 41+ 25(OH) D PINP K V-4 B | &%, T LEP.B-CTX . BGP 7k
EHIRTHE (P <0.05) ;Spearmen A0 5307 7k, 17 25 (OH) D Ly PINP B A5G, Ly B-CTX 2 HAHE, L BGP LU W AHR
M ML LEP 5 PINP 26413, 5 B-CTX .BGP T3 ; Logistic [0 194> #F & 7% BMI HbAlc.25( OH) D LEP PINP 5 B-CTX #&
$z ) 120M BESIE REM M LA KR, 418 M 25(0H) D K PRBE R LEP K FMF & TR RS 5 T 4
%5 T2DM tHE B H OP ML L.

EEE: 2 BB RS R 25 R R DR BRI
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Abstract: Objective To investigate the relationship between the levels of serum 25- hydroxyvitamin D (25 (OH) D), leptin
(LEP) and bone metabolism in postmenopausal women with type 2 diabetes. Methods A total of 130 postmenopausal women with
T2DM were selected from Affiliated Hospital of Zunyi Medical College. They were divided into normal bone mass group ( group A, n
=40), osteopenia group ( group B, n =45) and osteoporosis group (C group, n =45) according to bone mineral density. At the
same time, 50 healthy postmenopausal women were selected as the blank control group ( group NC, n =50). Clinical data and
biochemical indexes of all subjects were collected, serum 25( OH)D, LEP, degradation products of collagen beta ( beta-Crosslaps, B-
CTX), N-terminal propeptide of type I collagen (PINP) and osteocalcin ( bone gla protein, BGP) levels were determined. Spearmen
correlation analysis was used to analyze related factors of bone metabolism in patients with T2DM and osteoporosis ( OP) after
menopause. Logistic regression analysis was used to analyze the influencing factors of OP in postmenopausal T2DM patients. Results
(DCompared with the NC group, the levels of 25( OH)D and PINP in the A, B and C three groups decreased significantly, while
LEP, beta-CTX and BGP levels increased significantly ( P <0.05) ; @Compared with the A group, the levels of 25( OH) D and PINP
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in groups B and C decreased significantly, while the levels of LEP, beta-CTX and BGP increased significantly (P < 0.05); &
Compared with the B group, the levels of 25( OH)D and PINP in group C decreased obviously, but the levels of LEP, beta-CTX and

BGP increased significantly (P <0.05). Spearmen correlation analysis showed that serum 25( OH) D positively correlated with PINP,

negatively correlated with beta-CTX, and had no significant correlation with BGP. Serum LEP negatively correlated with PINP, but
not related to beta-CTX and BGP. Logistic regression analysis showed that BMI, HbAlc, 25( OH)D, LEP, PINP, and beta-CTX

were independent risk factors for osteoporosis in postmenopausal women. Conclusion The decrease of serum levels of 25( OH) D

and the increase of LEP levels may lead to osteoporosis in postmenopausal women with T2DM.
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B BB AL AE ( osteoporosis, OP) £ iy —Fit iy £ Fih
JERGR B, RER S AR B AR
CEABIN B R B AR E R T 2 T A, i
ERGAESE LIk OP AWK EU B A
B MR R W2 BB SR (type 2 diabetes
mellitus, T2DM) 5 OP X R H V] & MAEAKF RS
P (insulin resistance, IR) 2x ¥ W48 2 )5 L PR B
PR AR, e 2 B B B A S R . R (leptin,
LEP) VB —Fh G 5 241 B & B 5 43 10 19 440 B XL 1, i
H 25(OH) D AN R N 4E 4 R D KPR Y
R EHSEREHE DML XTLER
T2DM 2 1 8 2 3% 25 (OH) D Leptin 5 & X
Z A B 6 BT, B i P Ah 1 SR AT 50 1% K 58 4 1
B, BRE, ASSCE o A8 48 28 5 T2DM 2o M &8 K I
HH 25(0H) D LEP K B ACVE 18 45 I ACE , B 7R 4
RV = H Z B R, A IR B G PiG 8 &
J5 T2DM 2otk 8 3% 52 8 OP 42— 0T i L% .

1 M&57&

1.1 WRMNH

PEHL 2016 4F 12 A 2 2017 4F 11 A E L EX
Be Bt a8 22 B P A i RHE BE B 45 28 J5 T2DM A8 3 2o 1
BE 130 4], 4E 98 50 ~T5 B A AERR 2 ~ 14 4
MR B % 4y o =4 . T2DM 5 &% 41 (A 40) 40
] T2DM B &k /040 (B 21 )45 ) ; T2DM & B 5i #d
2 (C 2 )45 ] 5 30 B[R] 3 3 e A4 A Hh O 4 07 AH DT TS
W B B EH R 4 4 Lt BE S0 B, RIS 48
~T75 % MR AER 2 ~ 14 48 TR Z i HE R YK
1= A 254, 48 32 W RE X 467 9% I {UAT & % B
WAE o A 523 12 2 AV 1R 43 01 il i 18 S =
BRI Ao
L1.1 gAbrdE: OKIIEZR SR Q4 1999
S A EU(WHO) il 5 B89 0 FR 955 12 87 AR U K&
G375 (3T W A8 e K 4 1 R = T L
112 HeBrbrE: O™ 58 2% 0P 5w BB IR 2
8 P T AN (T AE B8 5 BF L B 1 A TR RE A DR e

HCFLERVERR PR I MM B 2 OB SR B 0T R m A
QNI A SR == =8 ]
8 ) PR G IR s 72 (O PR A 0 S 72
BEBR I B9 ) BRI B PP 2% QIR TE R A
TR O T VBRSSO B MR 6
R AR B R AR RRSE IR VB R R
SR AR @I 3 A NRAMEBER
BT QM EE @R Y EZEEREER
D OBUBERR | W 45 2 M R A2 UK T 50 A ME B R
S m A B2y Ol 2 FEE g L
BT Y5 BOE /N b 2 R0 02 MR A @I B I
BR O S RIE RPN A H LU0 E ;O K R
Tk Z MG RT3

L1.3 FRFAMSEIRES I 1999 45 WHO 2 i
PR L TOAE X 4 F 5 AL (DXA) W€ « 5 %
(ELARE T [7) 2 ) ) A i B AR 1) B (AN 2 1 A
PRUEZBIER (AR | ~2.5 DRt 2 Z M8 & B AR
TOHEED) BRIRFRESETHRT 2.5 MriE2
BB 5 BB R AR AR B AT B B 12 WA
HE R I PR A — Ab 5 22 A B S I S ™ B BB AL o
1.2 WIRTk

L2.1 BRI WEFR RR AEEE
B, BT AR GE X Gl T AT & 5 v R, TH AR
5% (bone mass index, BMI) ={k& (kg) /B& .
JIT A B A S A B T

1.2.2 EFMRN . i Z &8 10 h 5T
SRR IR K bR A, SR H Sr 4 A 3 AR A BT AR
WS B E B (TC) CHh =8 (TG) &% E s A H
2 (HDL-C) AR% B s & A HFE B (LDL-C) , 20k
SE ML R DI SE 725 R LM (FBG ) 5 5 ROBHE JZ A7 15
EFEAL AL & A (HbAle) ;b7 KO B Il 25 1 i
B2 (FINS) K, iH S A SR AU e 5 R4t Ts &
(HOMA-IR) = FBG x FINS/22.5, % f{ ELASA
M2 M5 LEP /K (357 & W T Roche Diagnostics
GmbH) , BARIRAE T S MUl Wl R bk
ek (I 2% B IR E160 i 7 & W T Roche
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Diagnostics GmbH ) | & B 4R 55 JR ¥ & ( PTH) . 25
(OH)D.BGP PINP. B-CTX /K.
1.2.3 B ENE R AL E MEDILINK 23 5] A4 7
1) DEXA (#1-5 OSTEOCORE3) il & JEME(L, _,) IE
e A BB T o A 8 R BT (neck ) | R #% 1
(trochiter) & Ward = f X & % B ( bone mineral
density,BMD ) , 3007 1 g/cm’ KR .
1.3 SGilsirk

S SPSS 19. 0 & i 3 4 4 #4752 3 43 #r L IE
oA BRI B AT T R RO (2 £ 5) 3ROR,
2 18] Fe R Y O 22 00 M, BR RO S SR T B O 22 AT
Ab P 5 A i 2 [A] B O £ SR A AH G A% 43 A 5 Logistic [B]
s 22 )5 T2DM Z 5 3F OP k&R, P <
0.05 hZERAGIHHENL,

2 #HR

2.1 ZHIGKFE RS S % 585 A
FAGKRFER LR ERBRTFEESDM. O
5 NC 4 Fb%,A.B.C 41 HbAle , HOMA-IR . PTH
TC.TG.LDL-C /K°F ¥ 8 2% 7t & , T HDL-C /K 7 Bj
WK, EZRBEARITFEN(P<0.05);25 A4
Fe 45, B .C 40 HbAlc .HOMA-IR /KFE¥ B EF & (P
<0.05) 7 HDL-C B @l 15, Z R B A H it E X
(P<0.05);35 B4 h#,C 41 HbAlc . HOMA-IR
KOV 3 2% & (P <0.05) , 1l HDL-C B g B# AR,
ERBEAGH¥E L (P<0.05); DA B.C =H
[ FE TC. TG, LDL-C JK P T Gg it L (P >
0.05) ;@ ik BMI 4 2 4 FR U 21 41 8] HL A ¥ 6 4
HEEX(P>0.05), W&k,

R1 BHKRKENSZRERRE LB £s)

Table 1 Comparison of clinical data and laboratory indexes between groups (x +s)

A 7)) %L /n W/ y Ry B FEMRy BML/ (kg/m?) HbAlc/%
NC 50 55.45 =8.70 - 8.26+5.13 23,02 +2.28 4,12 £0. 57
A 40 55.82 £6.33 8.46 £6.96 8.67 +4.87 22.97 +2. 14 7.53£1.92"
B 45 56.71 £5.95 8.95+7.38 8.97 £5.07 23.05 £1.95 8.22+1.08%%
C 45 56.32 £6.74 8.12 +8.53 9.01 +4.67 22.21 £2.23 9.05+2.11"%2
Bkl FSAGKEHSLHERFN IR (x+s)

Continued table 1 Comparison of clinical data and laboratory indexes between groups (x +s)

2H 7 HOMA-IR PTH/ (pg/mL) TC/(mmol/L) TG/ ( mmol/L) LDL-C/(mmol/L) HDL-C/ ( mmol/L)
NC 1.59 +£0. 83 20.31 £14. 58 4.01 £0.56 1.21 +0. 41 1.02 £0.56 1.61 £0.48
A 2.89+1.37" 36.78 £20.90 " 5.93+£1.197 2.56 £0.94" 2.21£0.98"° 1.06 £0.34"
B 3.92+0.87"F 37.89 £24.56 " 6.04+0.83° 2.74+£1.28" 1.99 +1.21" 0.67 =0.28 "
C 4,68 +2,23 %% 38.98 £26.74 " 6.14+1.13° 2.83+1.67" 2.33£0.63" 0.34+0.38°%%

TE: 5 NC LS, P<0.05;5 A 4L ,*P < 0.05; 5 B4, “P<0.05,

2.2 KAHIMTE25(0H)D LEP & B X5 Ar o B
O NC 4 %, A B.C 4 LEP B-CTX KTy
W FHE i 25 (OH) D PINP . BGP 7K S5 i &4,
ERBAGIITFENL(P<0.05);Q5 A 41,
B.C 4 LEP B-CTX . BGP /K F3¥ B % A5 (P <

0.05),7 25(OH) D PINP 8] @ R& K, 2 R B A 5 it
MY (P<0.05);®5 B 4 &, C 4 LEP, p-
CTX .BGP /KE3 &% 7+ (P <0.05) , i 25 (OH)
D.PINP ] B MK, 2R BEA S I ¥ B X (P <
0.05), W2, 1,

®2 KHME 25(0H)D LEP KB RUFHEIR L (% £5)

Table 2 Comparison of serum 25( OH)D, LEP and bone metabolism index between groups(x *s)

20 51 BGP/(ng/mL) B-CTX/(ng/mL) PINP/( ng/mL) 25(0OH)D/(ng/mL) Leptin/( wg/L)
NC 29.94 4. 50 0.38 0. 06 50.35 £2.23 31.42 £4.34 4,53 +0.95
A 10.57 +7.83 " 0.59+0.11" 32.85+2.81" 27.76 £3.61" 5.68=0.87"
B 15.63 +6.97** 0.73 +0.09 ** 24,23 +2.75°* 20.76 +4.56 " 7.21 =0.45*"
C 18.89 +10.28 ** 0.91 £1.01 %~ 16.60 £2.86 %2 16.78 £3.01**2 8.97 £0.127 %2

TE: 5 NC LS, P<0.05;5 A 4L ,*P < 0.05; 5 B4, “P<0.05,

TERIEAFE Y BMI MR T3 T, B T = A fCh
TEAR AR IE 45 5 A, 285k F Spearmen 73 #T , &

2.3 #i% )5 T2DM & Jf OP 3 I i Qi 4n &
Py HE 2K R 2



FEE RG2S 2018 4E 12 HEE 24 4548 12 8] Chin J Osteoporos, December 2018, Vol 24, No. 12 1615

60 PINP
s B3 p-CTX
| == J;1633)
1§
40
" HA

R AR

NC A B C

1 WHBREE LE (5 NCH L%, " P <0.05;
5 A4, P<0.05;:5 BALHEE, P <0.05)

Fig.1 Comparison of bone metabolism indexes in the four
groups{ vs NC group, *P <0.05;vs A group,”P <0.05;vs
B group,“ P <0.05)

BN 25(0H)D 5 PINP 22 FEAHE(r=0.144 P
<0.05),5 B-CTX B2 AKX (r=-0.190,P <
0.05),%5 BCGP THHE MM (r=-0.007,P >
0.05) ;13 LEP 5 PINP Al (r= -0.184,P
<0.05),5 B-CTX.BGP XX (r=0.035.0.177,P
>0.05), W#FE3,

R3 445 T2DM £ 3F OP B34 s S AR B WM+ ¢
A 447 (r)

Table 3  Analysis of related factors of serum bone metabolic
markers in postmenopausal T2DM patients combined with

osteoporosis (1)

] 25(0H)D LEP
Byign|
r{H PiH r g P{E
PINP 0.144 0.036 -0.184 0.038
B-CTX -0.190 0.028 0.035 0. 695
BGP -0.007 0. 872 0. 177 0. 054

2.4 #4%)5 T2DM S IF B B M AR B R
Logistic [8] 15 23

DI J5 T2DM 85 2 &G JF OP A&,
Liefe 4 245 R (HDL-C . BMI HbAlc 25(OH) D,
Leptin, BGP, B-CTX, PINP #5 45 {F 24 H 74& &, 17
Logistic [B] /3 ¥, &5 5 & 7~ , BMI . HbAlc .25 (OH)
D Leptin ,8-CTX ,PINP B4 42 J5 T2DM BE & H T
B AR ML fER R . Wk 4,

R4 %S5 T2DM HEE LS OP B E R M Logistic [BIH 447

Table 4 Logistic regression analysis of risk factors for OP in

postmenopausal women with T2DM

T B Waldy®> P{H OR(95% CI)
BMI/(kg/m?) -1.989  4.576  0.032  0.137(0.022 ~0.847)
HbhAlc 1.360  11.093  0.001  3.902(1.750 ~8.628)
25(0H)D/(ng/mL) -1.010  4.381  0.037  0.364(0.142 ~0.398)
Leptin/ ( pg/L) 0.043  4.923  0.027  1.044(1.005 ~1.084)
B-CTX/( pg/T.) 2,021 8.681  0.003 7.548(1.967 ~28.962)
PINP/(pg /L) -1.785 4,423 0.034  0.198(0.075 ~0.895)

3 it

T2DM % i T IR WAL LR 74 (AGEs) 1%
T K S0 G R T A B A5 o R B A R
BYIRRE  MBIk OPY L BT AT
T2DM itk B by T 1A 1 0 38 3% /K- B9 WA, 78O
B A SN R M AR, B R S B R
W ok B R A B R E , Bt — Stk T OP
s JEERE T o BRFCIRIE” | Leptin 42 % D AE
BB R RS EE WER, S5 T2DM, 0P
() % e e 2 e I MG (H LR L i R A . X
Mo, AR F 57 o AR 4t 48 5 T2DM &R 3 I 3 25
(OH) D Leptin J & X35 2 16 B9 A0 6 1, 8 75 %0 25
Fl 4 & D M B2 )5 T2DM &tk i3 & f
OP % A % J s L v B/

ARG X 2R % B A S B T WA B R
LW OP B & hne . B &R BRI A AL &
JE B RIS SR R B0 — B R 9 R A A1
B, 1 S BB B A AR B Bh A A8 4k, T OP
B A B A PR A A kA8 2 BT, PINP  BGP
BRI EIE AR S o PINP Sy 5 40 M & A%
IR S 3 A T A R K, R R B AR
B-CTX EIFMH Wik JA MEREW 2 —, NEFR
T R TR B RN R, T TR 4 4 S £ E 8 T X
K2, B & B0 T2DM 4 B-CTX /K F- B8 & &%
T NC 41, B B-CTX 7K B & (b5 48 1k i 2128 2 1Y
S S R T DR, TR A A I R
B W S A B 6 T S R, AT T B R R
AT &R K g B OP B, LEP fEH
ik 5 A S o B — R B R RE R A R, TS R B
FK V- RET| & OP, WLl A W F JL A LEP 3 i
JAK2/SAT3/STATSb iR IE 5SS W T 3 M3k,
B R A B, R R LEP K75 & IR, 3
A 3 T2DM [ & 4", T2DM 5 OP | & 4%
PR, AP RER M A A4
LEP K FEFTHmAZRAERITHENL. BRE
MR 7K F- LEP sk & gk, M I8 5, m#E 7 OP
MEERER, AMEGEELEM " A B.C =4
[6] LEP,B-CTX 4K K THim , 1 PINP AR R BRAK , 5 B A
WFSEL RAl— B, BOP 754 4 J5 4 Mk 5 5 % B2 4
FCR b TR S DR AT RE A L B AS B B R
B9 BGP TG 1E % VLA B4, T 5 Bl W 5 12 1
%, YRR D LGS RS e R R R
R R LT TR, T2DM E S 44EE D W
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B, ohinE OP M kA& e, Mg 25(0H) D
HT 2 o WA TR, M R AR A, PR AR R 2 1 1 Y
HeA R DKV RRFEEIR . KK 25(0H)
D /KT8 Ca P AR it — 20 T, Nl 1 &
BB E AL, SECE B 5 14,25 (0H) D K F
FEAR S S EENE IR, S AN AGEs BI/KEF 5,
T T B W B IR K, R S B OP kA &
B, AW A4S & L i 25 (OH) D 55 PINP
BIEMK, 5 B-CTX £ M AHE, 5 UL L #F 5545 LA
—3,

R FAIAFAE— 2 BRI . B 5 T2DM & i
T T R B R I 5 R K & R R AR SCRF T 45 R
YRR 5% B AR 8 s 52 B 2B (i i) B A 9 O i
W P LUK sl J5 25 (OH) D 5 LEP X8 g & =
BB NIEN, TR 2 B4 4 )5 A kAR
T, SR B — S EA B AR5 2
BT B R AR A AT R ¢ A 2 R HL R T ##% 25(OH) D,
LEP 58 R ifif iy BARAE A AL

LTI, # 4 J5 T2DM £ ¥ B3 i 25
(OH)D K -F bt % & B8 v /b ) B o 0 72 8 PR K
LEP /K SEN @i 7t &, HEL 4 )5 T2DM L& IF
OP &, & 25(OH) D /K75 LEP ¥ 5 &L
BARAEAEAH G . #2/R 25 (OH) D (LEP 7] fE L[]
H5T4%% )5 T2DM 2% 43 OP Rk K&,
M, B A SE4EE R D, AT BE S PRI 7 LEP (oK
T Al RE R 48 42 f5 T2DM 2o B E PG OP B —
SE IR
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