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BWE. BA it B4 2 BRI (type 2 diabetes mellitus, T2DM ) 2 & & % ¥ (bone mineral density, BMD) A9 4L 5 C BRkKF
XKF, Hik RFANEE X L85 EMT 143 FIvERRK B E M 63 BIIEMEIRBEHE (X B #HTIEMRE L4 FEENER,CFE
1 R 753 (body mass index, BMI) SHRFHRA . MM E S (HbAle) (BRMIEIR RS H EE 2h IBE.C 3K, %
A CAkEL B HOMA AT EBES B MM RETE S (HOMA-B) MR & EHATIEH(HOMA-CR) . #EIRF B F R BMD KF 45
FH2H BETFFEH(DM-AA)MBERL/ BERGEME(DM-BA), EF BERFEEERFE SHEREF 2h C RHYEKTXT
WA(P<0.05), 5 DM-A A4t ,DM-B 24 HOMA-CR .1 B AR SR o AR B 495K 7 51 ( BCTX) /K P F & (P <0.05) , T BT
FB2 JBLHR K 3 K ( PICP) /K E R R (P <0.05) , £0HEH EIFLEER BMIFMEE C KEEHBEENFEZWEE, 40
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Relationship between bone mineral density and C peptide level in male type 2 diabetes patients
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Abstract: Objective To explore the correlations between bone mineral density (BMD) and C peptide level in male type 2
diabetes patients. Methods BMDs of lumbar spine 14 (L,,) were measured using dual energy X-ray absorptiometry (DXA) in
143 patients with T2DM and 63 normal controls. The data collected in all cases include age, body mass index ( BMI) and DM
duration. The level of serum glycosylated hemoglobin (HbAlc), bone metabolic markers, fasting and postprandial glucose and C
peptide were measured. C peptide was used in modified homeostasis model to evaluate islet B cell function (HOMA-B) and insulin
resistance (HOMA-CR). According to the level of BMD, patients were divided into two groups: normal BMD group (DM-A) and
osteopenia/osteoporosis group (DM-B). Results BMD, FCP and 2 h CP were significantly reduced in T2DM patients compared
with the control group (P <0.05). Compared with the DM-A group, the levels of HOMA-CR and BCTX were higher, and of PICP
were lower in the DM-B group (P <0.05). Multiple stepwise regression analysis revealed that BMI and FCP were the main factors
that influenced BMD of lumbar spine. Conclusion BMD was closely related to the level of FCP in male type 2 diabetes patients,
and subjects with lower FCP were more likely to have low BMD.
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BIMLE M AR SERTE R, REAM B KA RS R
(insulin resistance,IR) 4i4 % D R e HL,
C K (C peptide, CP) /K F 58 R B & & RS R IR
ERL, AMRFERTEE 2 WBEIRREETT
i (bone mineral density, BMD) & & {Q i 4= L Fe 45 K
AL, T H S C oK R

1 #RIFTE

1.1 #HRMER

MEFRIRAH . EHL 2014 & 1 B 201541 A F
FEtmEX T RER(UTERTRER”) N
Sy ILEHE BT 5 M 2 RIBEIRAR B E 143 4, /S
1999 44t S THAE 4 4 (WHO) ¥ R i 12 T & o B AT
W, W49 ~77 2, FEH(65.36 £10.48) % . BT A
ANGEXT R T . E D BE S W, To M PR B AE BR R
B 5 T AR B AR Bk R HAth St I AOIE , HiF
R ABEEE & H&tE | BOBRIS, T RKE
W, 0 FR AR FOR S AR LMK R G A SR
WE WA BRI T RAER LR D
RwE R R E b, A BR A . 3 BCR] B 4 o i 7R R B
TRERARHR Y IE % B 63 &, 5t 44 ~73 &, F 1y
(63.48 +4.02) %, JLHEIRWGHR S, WIRAT K TRk
S0, T AR me A A e, AR R e A
WY . ARERBTARERCHEEZERZHH#M
#E, I RB B X R A g R =
1.2 FE:
L2.1 —@ER BN CRFTEREN—RE
OL,EFEER &5 AE BREGSHENRE,
B R E 5 8 ( body mass index, BM1) , BMI = {K &
(kg)/H&(m®),
L.2.2 HrfEERLERR.TAEENTHRERLE
KRB, HTEE EBE 2h B C BRI E , 3 4 0
LI 41 8 B (HbAle) , Koo i 48 % F C ¥ BB ¥L , C
BRR ¥ &G, HbAle RS ERAE, A%
f8 C Jik( fasting C peptide, FCP) fUB B &% R B R
fa A £ A PE i ( homeostasis model assessment,

HOMA) AR B B RMILEHAMR S 8 41

fiE35 ¥ . HOMA-CR = 1.5 + 25 J§ It ¥ (fasting blood
glucose ,FBG) x FCP/(2.8 x0.333) ,HOMA-B =270
xFCP/[0.333 x (FBG-3.5) ], FCP By 50/ 34 ng/
ml, FBG {7 4 mmol/L,
1.2.3 BTSN E =R 0,25 R4
% D,(25-OH-D,) .1 B AR B R i ik B #5537 51
(B-CTX) T Y B2 J5 3R B R 31 Bk ( PICP) 71 N
5K (NMID ) ¥k R 5+ & KA B Cobas601 81 {4 2%
R E o
1.2.4 FHEERNE R :RHEE Hologic XA
X &F % EAC(DEXA) , G R AL E T A A ik % I8
H14(LI4) R EFE, B2 g/em’, KIFH B 5
PHSH TH. BRI B2 W AR S R 1994 4F
WHO #E# /751, BN 1G 69 B % B 5 R 3 e E &
HEMAL HEFEETRAOREZ(THE) ,NE 14
1AL THSs -2.5 A BEHR; -2.5<
TH< -1 AEEBBED;TH> -1 AERIER.
L3 Zit#as

BT B4 R 1 SPSS17. 0 BAF A7 it #ab 5
WREBWERA x £s R, 418 BRI £ 40 #7,
FESHERHMEZ AR BERFHTRITZES
Mo FHXEEEHAT Pearson MK 437 R L TE L
W47, P<0.05 NAHZERBARITEE X,

2 &R

2.1 BEIRFAE S A — BB
WERWHIEARE 143 Gl E K BEB O H
50 ) (#: th E 34.97% ), 0P & 17 # (& &5 2
11.89% ), xtH4 63 & , HhFEWE/DHE 18 # (K
HHR28.57% ), 0P FH 2 BI(KHEK3.17% ), RiE
BRENECERBERFADT N2 NUAH HERE
& B IE % 4 (DM-A 24) 76 5 FUBs IR A% 1 B B B
/B RBANE(DM-B 4H)67 ], XfHEHASHERE
E2hCHRHBE THERFA, ZRERITFEX(P
<0.05), 5 DM-A #i#Htk, DM-B 41 BMI FCP [&
K, ZREFHITFEL(P<0.05), P EHAEFE.
W HbAlc T HERXHEHHE L, LK1,

F1 TRNEH-BREH

Table 1 Basic characteristic of subjects

w5 % ER P BMI HbAlc FBG PBG FCP 2hCP

= (%) (%) (kg/m?) (mmol/L) (mmol/L) (ng/ml) (ng/ml)
DM-A%4 76 66.38+11.04 9.22+4.95 24.44+2.79 9.13+1.76* 7.83+2.92% 14.81 +4.79* 1.16+0.67* 2.58 =+1.59*
DM-B#4 67 64.23+9.77 11.39:4.60 23,46+2.80° 9.17+1.87% 8.05+2.93" 14.94 +4.59* 0.90+0.53** 2.48 +1. 62"

YT 63  63.48 +4,02 — 24.02 +2. 11

5.54 +0.89

4.99 +0. 57 6.11 +£0.97 1.48 £0.44 6.16 £1.04

5 DM-A 4lHEE, * P <0.05; 53 BB4 ok, P <0.05,* P <0.01,
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2.2 BEIRWEU 5 X BRI 5 T A K B AR 8K O
i
BRFBEEFERER TN RA, £REH
HHFEBX(P<0.05), S H4 AL, DM 4
HOMA-CR /K FF &, i HOMA-B [&{X (P <0.05),
TEF AR+, DM 4 B-CTX K& FxF B4, i

25-OH-D, /K FH B FXT A (P <0.05), HA
[ NMID PICP /K2R R4 2% E L,

Xt DM 2 # 17 W4 7 #7 &8 7~ , DM-B £ HOMA-
CR Jhig (P <0.05) . fE& R 4s 7 i, DM-B 41
25-OH-D, PICP /K F{% F DM-A 4,7 B-CTX /K F
Nj%z DM-A HFHE (P <0.05), W32,

£2 WRNRKIRGHER BB AT LLE

Table 2 Comparison of islet function and bone metabolism markers in each group

18 8 L14 BMD NMID PICP 25-0H-D, B-CTX
#H A 1gHOMA-CR 1gHOMA- :

(g/em?) & & B (ng/ml) (ng/ml) (ng/ml) (ng/ml)
pog:gicl 63 1.55 +0.13 0.88 +0.18 2.88 +0.23 15.13 £5.12 35.88 £10.12 40.56 £7.31 0.26 £0.11
DM 4 143 1.01 £0. 10~ 0.95+0.23" 2.28+0.40" 14.16 £5.75 32.84 £11.67 17.70 +8.49 " 0.35+£0.20"
DM-A £ 76 1.11 £0. 10 0.92 +0.18 2.32x0.39 15.00 +6.04 36.93 £12.48 18.98 +8.57 0.31+0.15
DM-B 4 67 0.89 +0.08* 0.99 0. 30* 2.26 +0.44 13.39 +5. 41 29.14 £9.55% 16.29 +8.23* 0.40 0. 23"

T S BRAH LB, P <0.05; 5 DM-A L, *P <0.05,

2.3 542 RUBE RS B E M BMD 5 & fR bR 1A B
LB

Pearson #5364y #r 45 B 32 78 BMI.FCP 2hCP 5
BMD 77 £ E M £ £ & (n = 143, P < 0.05) , ffi

HOMA-CR 5 BMD E iM% (P <0.05) , ¥ERIEHK
B E RS AR AR AR 5 BMD B oAk, L
%3,

F3 BMD 5% EIRHIHE KT
Table 3 Correlation of BMD with other indexes

TR E# R BMI  HbAlc FBG PBG FCP

2hCP  HOMA-CR

HOMA-3 B-CTX NMID PICP 25-OH-D,

r 0.110 -0.231 0.426 -0.192 0.008 -0.025 0.343
P 0.397 0.073 0.001 0.139 0.954 0.846 0.007

0.273 -0.257 0.130
0.033 0. 046 0.319

-0.167 0.140 0.170 0. 244
0.198 0.283 0.190 0. 059

2.4 B2 BBERKEE BMD o BT 24

PL14 B % EA/E N A A& &, Ll BMI, FCP,
2hCP HOMA-CR fE4 B A& B i 1T £ 0% 4 BEH &
M, &R 5 s BMI(fR[EHE R 508 0.017,P =0.001)
0 FCP( {61 )9 & %0 0. 058, P =0.031) 2B # &
FEMEEZWEE. M 2hCP f1 HOMA-CR * #8
HEA BT

3 itig

2 RUBE PR % FB T BN AE 289 2 8 0L B N o W R
R, BOR AR 2 2 R IR 1 T2DM B & HF I IR
AR ), (B R X R E B otk % 5B M T2DM
BEBREATHHRKRHARE D, RHARUB 2
ARERREEAMRNE B TFRZRE2RIN TR
BREWNKWEW, B T2DM RE5 5 5ERFRAH
By AsfE 3T BF 5T T2DM #1268 R B & DL 3 B
FEEEX., AR B2 2R EHE BMD
IEFXTERLE, OP K i %k 11.89% , 5 BR B 3 2
R R MM,

iR B 2R Xk AR R AR T, B AT B
BERZTHEEWENERMBER . EIK
TAEH, v e & R I %2 W] 8832 2 4 R PR R & R &
i PR B BT R B 5 B R [ — TR R
C BRAS 32 SN IR IR 05 3R R i v JBR I8 3R Uk By B2
RETLF i S MR & o W RE. ML, ABFRF A C
PSRRI BRI D B I EE & IR K
W BETEMER MR BRBR B TN RE S BMD KK R, 4R
R ,T2DM & FCP K 2hCP ¥ T IE # Xt iR 4,
T2DM 3B REGR/ BRI H FCPRTHELE
HH) T2DM &%, H FCP.2hCP ¥y 5 BMD EFE#M
K, 74 s FCP R MEARE B % & iy 3 22 %2 0 A
#., Fulzele % "R AR B MM SRS K 2K
REBR /D BRI RY (Ob-IR ) AT 5000, BB Z R & &K
RS A MR E R, R T B
Zo, RURSMEAMREFAERDRZIEK, RS
A P E A P R AR R R A A
B BRIE SRR R K.

SR B IE B7s J5 A 0 SR B 3 o IR WA
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EEERD , APEHER HOMA-CR BRY A i#
AEH )7 ,/2 DM-B 4 HOMA-CR /K¥ & T DM-A
44, H HOMA-CR 5 BMD £ fi %, IR S % BMD
THEATTREILEE IR BHE la - BILEENE, &
e XTAS BRI U R A FRFRBESHE
Sy U6 S, AT B B AR R R AR R 5 R
BEOBRMABES, EARS MM, &RZMHE , m
EAORMRBENRAY R, LB 33508 R
A S BN RETE BB R ULR, ¥ R R AL o

BRI ERIERER TIPMA S HRNA W
¥ PICP R 1 RURH SR # 30 o b 8 K, L 7E [l 478 37
FTHSRFERB I BRFRENARERRBHRE
Mo B-CTX £ I WKREN MY, KK FHEER
ME R RRER ., AFRER R DM 4 -CTX
KT TR ERA, 1R 2 BB RR B A B RBCYRE,
5 DM-A H At , DM-B 41 & ¥ M 18 45 PICP FEAK,
& R iR B-CTX KEF &, BB 5 B %k &
MAEESR T BRHENMEL

ABRGEERBR,BMI 5 BMD 2 EM %, 5%
EMRER—F" ., hEF—ESBEANKNA
BY T4 BMD, R ESHILA MR ER . BT &M
FREIE TERSEE MEAUNEREHEE
BE AR A i — 5 B I R BT R 3R C BRK P
it e PR A BB B R B AT 9 B e B AT R A AL o

ZEER, ARG RERT M2 AHIKRKE
HEEFESSHE C BMOKFHETMERE, C BRKFHIK
B2 HBRRBEEFAS RETEENREMR,
R, 7 B d 2 RBERR AR S, R C KK FER
BEEMTEF I S IE KRB RIGT B HEERR
PARE
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