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BE. Bf #@dHBAFE%E (bone mineral density, BMD) R 7&K 2 BUE IR 7% (type 2 diabetes mellitus, T2DM ) 5 4 22 & 14
BEKTIHER #—-SHITHEES T2DM BHEAEBMD WX R, AZ WHEWIB3F6 AE2015F 1 ARKERNE
4 T2DM 3% 84 fil , FFITE 45 ~60 F, RFIERE Norand Wi X KB FERW X A B EHTE1~4 BEH(L, ~L,) K
HH(FN) R &8 (TH) A BMD R, B BMD A A BEER AN BERYH(ABBEERPNEBHAER). WESH &
# SBP.DBP & — ML I8 4R, 3 it B AR EH $ (body mass index, BMI) ; FBG ,PBG HbAlc 55 ¥ {4t #5457 ; TC . TG .LDL % f5 %
B4R, T.E,.LH R FSH, 48 QOS5BEBE¥AML FEFHFHARBEK BMIEMR.E, R TKEHBERK, OHXS
we=,T5L, ~L, FN & TH =/#i BMD ¥ 2 [E#5%;E, {15 TH # BMD 2 iE# 3% ;TC.LDL 4+3]5 FN # BMD £ fi 4
%, @A EPSH BN, 7E T2DM BHEED , TR TCEZFW FN ) BMD HEEHF K, E, .LH.FSH R i A B R
B, &t E, TH##FEKE,TC.LDL £hg{Cil#E45 5 B # T2DM 2% BMD A6, K #HEE+H TRE W T2DM BHERE
BMD s EE,
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Study of the relationship between bone mineral density and sex hormone levels in male patients
with type 2 diabetes mellitus

HOU Junxia, LI Jun, LI Siyuan, SUN Kan, CHANG Xiangyun, YANG Yi, LI Jiangmei, HU Ying, ZHOU Ting

Department of Endocrinology, the First Affiliated Hospital of Medical School, Xinjiang Shihezi University, Shihezi 832000, China

Corresponding author: LI Jun, Email; xjlijun@ 163. com

Abstract: Objective To discuss the relationship between bone mineral density (BMD) and sex hormone in male patients with
type 2 diabetes mellitus ( T2DM) by detecting the sex hormone at the varied BMD status. Methods The data of 84 45-60-year-old
male patients with T2DM in our hospital from June 2013 to January 2015 were collected. BMD of the lumbar vertebrae (L1-L4),
femoral neck (FN), and total hip (TH) in all patients was measured using dual energy X-ray absorptiometry. The subjects were
divided into n.ormal bone mass group and abnormal bone mass group (including bone mass loss and osteoporosis), according to
BMD results. The height, weight, systolic blood pressure ( SBP), and diastolic blood pressure ( DBP) were measured and
recorded, The fasting blood glucose ( FBG), postprandial blood glucose ( PBG), glycated hemoglobin ( HbAlc), cholesterol
(TC), triglyceride (TG), low density lipoprotein (LDL), testosterone ( T), estradiol (E,), luteinizing hormone (LH), and
follicle stimulating hormone (FSH) were detected. Body mass index ( BMI) was calculated. Results 1. Comparing with the
normal bone mass group, the abnormal bone mass group had a longer disease duration (8.3 +6.9 vs 6.8 +6.5, P <0.05), lower
BMI (22.7+2.3 vs23.9+2.6, P<0.05), and significantly lower levels of E, and T (79.5 +19.0 vs 101.1 +28.5, 10.9 +2. 4
vs 15.4 £6.7, respectively, P <0.05). 2. Pearson correlation analysis revealed that the levels of T was positively correlated with
the BMD of L1-L4, FN, and TH (r=0.32, r=0.26, r=0.26, respectively, P <0.05) ; E, was positively correlated with BMD
in TH (r=0.026, P <0.05); TC and LDL were negatively correlated with BMD in FN (r= -0.29, r= -0. 28, respectively, P
<0.05). 3. Multivariate linear regression analysis showed that T and TC were the main affecting factors of BMD in male patients
with T2DM, while E,, FSH, and LH did not enter the regression model. Conclusion E,, T, TC, and LDL are correlated with
BMD in male patients with T2ZDM. T of the sex hormone is the independent risk factor for BMD in male patients with T2DM.
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YLK, 3B ¥ & JR Bi 4 (osteoporosis, OP) & 5
EAMAE HBRENRELRRATEZLTTL
U MREHEOPERN—IMEEMNATAER
i, BRI (diabetes mellitus, DM) 5 v] 3| &% . g
W EBAR=ZKERYRARHEILS, ETRBER
HWRE. TEIAN 1 BB R (type 1 diabetes
mellitus, TIDM) 5 & 3F OP, {HX} T2DM & & /)5S
MR LS, W T2DM &% BMD &
HEESD ERER BREKEHNTRS BE#
B BMEITXEREME AL BB ¥R
BEFEMAERTFEEAN" , AHEELWE
BB H 1 T2DM B EF K BMD, L A [F] BMD R &
THHEEZEREABERZR BIHEEER %
T2DM & BMD By R R E&xT BB Em,

1 #EmAEE

L1 — %k

PEHE 2013 4E 6 A F 2015 4E 1 A ERBEEBEK
B T2DM B E 84 § , FF IR 45 ~60 %,
L2 ZWiindE

T2DM £ 4& 1999 4 WHO ¥ IR 7% 2 W 45 o
HAEHERMMEEELE M EFABERRE4A,
FREFEWAOFEERBERERH ., OP HWSHIFF
& 1994 4 WHO #EFH 7 i RARHER] 4 4K 8E8 T 1H
HESRWRAE( T{EN BMD FREHR%EE), OP:1
AFELAUEMAE THESs -2.5; F8BD: -2.5
<THE<-L;BBE®:TH> -1, LREBEELH
BRTHUOADIWRGEERMEREGHE LT
ZXmaAHNER. FRBREETREERSH
#,FEARZRREHECEEAFRES,
L3 KWER

BMD 3 5 : K £ B Norland W&k X &%
BRI 1 ~4 BHE(L ~L,) JREFH(FN)
R4 (TH) 3. BMD; ZiXFHRH#FERK 10 ~ 12
h, % R % B RER B L, SR A2 8 3h A 1k 2t A0
€ 23 B Ifil ¥¥ (fasting blood glucese, FBG) . & J5 I 4%
( postprandial blood glucose, PBG) . & AB & ®# ( total
cholesterol, TC) . H i1 = fi§ (total triglyceride, TG ) .
{5 & §E 2 A (low density lipoprotein, LDL) ; ¥4k
Il 41 2 H ( glycated hemoglobin, HbAlc) K Al E H
BIO-RAD /A %] f) D-10 ¥4k 1t 41 2 15 43 #r 430K W
WS E RE. M &, I B &k E 75 3 (body mass

index , BMI) ; ¥ 8 7K -8 € R A2 ok 2%, Rl #t
W5 ML M MR (E,) ERI(T) SRR E (FSH)
EEEERE(LH),
1.4 HitFEnE

R SPSS19.0 Gt BT 4. BB (2
ts) Ko HEHEBRA BB, FHfTLMEMEEX
ST R ZITEF44T,P <0.05 AXRA R ¥E
o

2 HR

2.1 BERFASHERERA - BRIFRKEE
i B

BEFFARERAFREFAERK,HBMIE
B.TRE, KFHEEZRTEREFH  EREF
Git% 2 X (P <0.05); SBP, DBP, FBG, PBG,
HbAlc .TC.TG.LDL.FSH % LH ¥ Z R L% it ¥
BEX(P>0.05)(F 1),

x1 4AEBHR AENEE EEER
BMD K F I B (% +5)
Table 1 The comparison of course of disease, biochemical
index, sex hormone, and BMD between the

two groups(x £s)

bl HRER4H FEREAH
HEE) 6.8 +6.5 8.316.9°
SBP( mmHg) 131.20 £22.46  134.10 +17.92
DBP (mmHg) 83.70 £15.35 86.98 £14.73
BMI (kg/m?) 23.9%2.6 22.7+2.3"
FBG ( mmol/L) 8.5+£2.5 8.7+3.3
PBG (mmol/L) 12.7 £2.4 12.6 £3.1
HbAlc( % ) 8.6+2.0 9.2+2.4
TC (mmol/L) 4.2+1.1 4.4+1.2
TG ( mmol/L) 1.3+0.8 1.5+0.9
LDL( mmol/L) 2.6 0.9 2.80.9
T (nmol/L) 15.4 6.7 10.9 +2.4*
E, (pmol/L) 101.1 +£28.5 79.5+19.0™
FSH (1U/L) 7.415.3 8.8+6.2
LH (IU/L) 4.2+1.6 4.312.2
BMD L,-L,(g/cm?) 1.3+0.2 1.0+0.2°
FN(g/cm?) 1.0+0.1 0.80.1°"
TH(g/cm?) 1.1+0.1 0.8+0.1*

ES5EBREFHLE, P<0.05," P<0.01
Note; Compared with the normal group, * P <0. 05, ** P <0. 01

2.2 AFEEOAEEES KB ES T
T5L,-L,.FN & TH =/ A& HEH 2 EM

¥(r=0.32,r=0.26, r=0.26, P <0.05) ,E, {L5

THE®EFERIEME(r=0.026,P <0.05),TC &
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LDL 5 FN & ESAMK(r

P<0.05)(F%2),
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= -0.29,r= -0.28,

AFEIEBAL BMD 5&EIRHE R R (% £5)

Table 2 Correlation between BMD in different parts

and each index(x +5)

L1-14 BEH(FN) 28 (TH)

mH

r p r p r p
Fig -0.01 0.95 -0.19 0.1 -0.19 0.11
BB -0.01 0.7 -0.09 0.48 -0.21 0.08
BMI -0.15 0.19 0.09 0.47 0.16 0.19
FBG 0.18 0.43 0.19 0.4 0.12  0.60
PBG 0.17  0.56 0.18  0.43 0.13  0.56
HbAle -0.23 0.06 0.01 0.93 -0.07 0.54
TC -0.06 0.65 -0.29 0.01* -0.16 0.19
TG -0.09 0.47 -0.13 0.29 -0.06 0.6l
LDL -0.09 0.44 -0.28 0.02° -0.15 0.22
HDL 0.06 0.57 0.14 0.13 0.27 0.24
T 0.32 0.01° 0.26 0.03* 0.26 0.04"
E2 0.19 0.14 0.18 0.17 0.26  0.04"
LH 0.10 0.2t 0.08 0.57 0.12  0.10
FSH -0.01 0.81 -0.02 0.23 -0.04 0.17

E.5BBREFHLE,” P<0.05

Note: Compared with the normal group, * P <0. 05
2.3 B¢ T2DM £ ¥ BMD £ ok Bl 13 5 #r

SyHLA L -L, FN & TH =3 & HE AN

75 &, L) BMI.HbAle TC . TG .LDL.T.E, . FSH.LH X
BERHGEZRAUBRB K, SRERT X TC
W FN B HEEMEZERE (P <0.01), BMIL,
HbAlec TG .LDL.E, .FSH . LH K # A B G & (£
3)o

%£3 LURE T BMD A a7 AF & 69 B on gk vk m I 447

Table 3 Multivariate linear regression analysis of

BMD of the femoral neck

TR B LR B t P
(H8’]) 1.523 7.970 0. 000 **
T 0.009 0.319 2.833 0. 009

TC -0.063 -0.469 -3.984 0. 000 **

- 5FBREFALK, P<0.05," P<0.01
Note: compared with the normal group, * P <0.05, ** P <0. 01

3 it

BEE Zi bt 235k, T2DM #1 OP M & % %
AWiAR. OPdEHFHIRIAWRALER, LHE
o4 25t B ERPIR A, B H OP R EE
EFF ABHEREWNETRUHER TLE®,
EHRER, T2DM BEX LB« , KB AL EY
B-MEEAED, 2 DM BMD HER %,
BT DM AS B MMM ENLSREIN, FEFEK

MEE BMIEEEMER",

EHRERE R, EHTDM R ESERF Y
RBEK,B BMIRK, Br K BB MESEI EF
BER, & BMIKFrl fl & 5L, 3-8 &3 m, X
BMD A —E KRR, X5ERRHREHR
9 T2DM R M XF BMD f % w B K, T2DM B
KR E X BMD AR P1EH—H.

Y% HERH, T2DM EEME TRESH XL
BRER T EEE, —BANERESREB AR
ML %, T B WA S B Rlics %1,
T BBHHAN E,, B MR Z KGR, E, @58
BB 40 B4 I8 B A BT AR 40 B L3 i BMD 1B R Y
REKEF, MEXRERK G, AHETH, FRR
HHMTRE, KFRERTHEREEFHA.T5EE,
KIE4r S5 ARFE A BMD B 26, LM E K Ed
T X E, 5 T2DM B4 0P X, T.E, 7 WB P EH
£ T2DM B BEBAONERZ —, HFHEEZRET
MEZW, AR R BMD 28463 B T3 — b
R HESETEASTERTUEN,T X B
£ T2DM A & BMD nl i R¥¥EM . fEXxHR P,
BAIAE XM, TC & LDL 5 FN f§ BMD £ fi 4%,
Parhami' ™ $2 i , i 5 48 4k 71 5 Fi 1M AE 7T B £ 390
REMMENE, Rh T AR S AT R
FBEMERNE FTER, XLMAMTEZIEREITE
EYORG, Bk, BEREFETELSZ W
T2DM 3 8 & & RHE .

& LAk, T.E, ®FK¥E,TC LDL fELHHE R
5244 T2DM B % BMD ZEYIMX, Kb T REHE
T B ¥ T2DM B E BMD # i fa b B &, LI
BEPTRE, KFERERAES,HFTFH T2DM 5B
Y8 OP BB IR R AL HT AR .

[ 2 % x & ]

[ 1] Cauley JA. Osteoporosis in men: Prevalence and investigation.
Clin Comerstone, 2006,8 (suppl3) :820-825.

[ 2] Keks L, Aydin Gorkun S. Two clinical problems in eldedy men:
osteoporosis and erectile rdysfunction [ J]. Arch Androl,2005,51
(3):177-184.

Barrett-Connor E, Holbrook TL. Sex differences in osteoporosis
in older adults with non-insulin-dependent diabetes mellitus. J
Am Med Assoc, 1992,(268) :3333-3337.

[ 4] Gregorio F, Cristallini S, Santeusanio F, et al. Osteopenia
associated with non-insulin-dependent diabetes mellitus: what are

the causes? Diabetes Res Clin Pract, 1994 ,(23) :43-54.

(T 749 W)



hEBRBNREE 201646 HE 22 % 6 8 Chin J Osteoporos, June 2016, Vol 22, No.6 749

[2]

[3]

[4]

(7]

(8]

vitamin D deficiency in elderly patients hospitalized in geriatric
units[ J]. Presse Med, 2010,39(2) :271-272.

Wang Q, Chen DC. Application of plain vitamin D in prevention
and treatment of osteoporosis[ J]. Chinese Journal of Practical
Internal Medicine, 2011 31(7) : 514-516.

Xia WB, Su H, Zhou XY. Vitamin D deficiency and osteoporosis
[(1].
Research, 2009,2(3) :145-154.

GuoYY,Liu Z, Liu J, et al. The analysis of Serum 25-hydroxy

Chinese Journal of Osteoporosis and Bone Mineral

vitamin D in 382 elderly men[ J]. Guangdong Medical Journal,
2012, 33(12) :1742-1743.

Chen QC, Lou HL, Peng C, et al. Analysis of current situation
of vitamin D level in 202 patients in Guangzhou. Guangzhou
Medical Journal, 2014, 45(2) .8-11.

Zhang H, Huang QR, Zhang ZL, et al. Vitamin D status of
Chin ]

Shanghai postmenopausal women in winter [ J ].

" Osteoporos, 2011,17(1) :43-46.

Zeng YH, Pan MM, Zhang YP, et al. The study of serum 25-
hydroxyvitamin D status of patients with osteoporosis[ J]. Chin J
Osteoporos, 2014, 20 (11) :1343- 1346.

Papadakis G, Keramidas I, Kakava K, et al. Seasonal variation

(9]

[10]

(11]

(12]

(13]

(14]

of serum vitamin D among Greek female patients with osteoporosis
[J]. In Vivo, 2015,29(3) :409-413.

Drake MT, Clarke BL, Lewiecki EM. The pathophysiology and
treatment of osteoporosis [ J]. Clin Ther, 2015,37 (8):1837-
1850.

Wat WZ, Leung JY, Tam S, et al. Prevalence and impact of
vitamin D insufficiency in southern Chinese adults[J]. Ann Nutr
Metab, 2007,51(1) :59-64.

Tsugawa N. Bone and nutrition. vitamin D intake and bone[ J].
Clin Calcium, 2015,2(7) :973-981.

Holick MF, Evaluation, treatment and prevention of vitamin D
deficiency: an Endocrine Society Clinical Practice Guideline[ J].
Clin Endocrinol Metab, 2011, 96 (6):1911-1930.

Wang Y, Kang DH, Cao W, et al. The relationship between
serum 25-hydroxy vitamin D and the quality of life in the middle-
aged and the elderly[ J]. Journal of Shandong University, 2011,
49(2).14.
Breysse C, Guillt P, Berrut G. Study of Vitamin D
supplementation in people over 65 years in primary care[J].

Geriatr Psychol Neuropsychiatr Vieil, 2015, 13(2) : 123-132.
(W% B . 2015-12-01,4 [ H 5§ :2016-02-02)

(LEEEFE 726 W)

(5]

(6]

(7]

(8]

(9]

[10]

(1]

Montagnani A, Gonnelli S, Alessandri M, et al. Osteoporosis and
risk of fracture in patients with diabetes: an update[ J]. Aging
Clin Exp Res,2011,23(2). 84-90.

Mellstrfim D, Vandenput L, Mallmin H,et al. Older men with low
serum estradiol and high serum SHBG have an increased risk of
fractures[ J]. ] Bone Miner Res,2008,(23) ;1552-1560.

Le Blanc ES, Nielson CM, Marshall LM, et al. The effects of
serum testosterone, estradiol, and sex hormone binding globulin
levels on fracture risk in older men: Osteoporotic Fractures in
Men Study Group. J Clin Endocrinol Metab, 2009, 94 . 3337-
3346.

Cauley JA. Osteoporosis in men: Prevalence and investigation.
Clin Comerstone, 2006 ;8 ( suppl3) :820-825.

Chen HL, Deng LL, Li JF. Prevalence of osteoporosis and its
associated factors among older men with type 2 diabetes [ J].IntJ
Endocrinol,2013,2013:285729.

Shu A, Yin MT, Stein E, et al. Bone structure and turnover in
type 2 diabetes mellitus[ J]. Osteoporos Int,2012(23) :635-641.

Kanabrocki EL, Hermida RC, Wright M, et al. Circadian

(12]

(13]

(14]

[15]

variation of serum leptin in healthy and diabetic men [ J].
Chronoboil Int, 2001, (18) :273-283.
ENR.EEFX,TIRLZ 2F 2 AERANETABNE
W[5]. P EEERMAE,2011,17(1) :11-14.
Li XL, Zhu XY, Yu WG, et al. Effect of type 2 diabetes
mellitus on bone metabolism in elderly patients [ J]. Chinese
Journal of Osteoporosis, 2011, 17(1):11-14.
BRE. BHE2EERFAFERANAERELEREE
[J]. BKE %,2005,34(1) :4244.
Feng XL. Changes of biochemical indexes of bone in male
patients with type 2 diabetes mellitus combined with osteoporosis
[J]. Chongging Journal of Medicine,2005,34(1) :42-44.
Kung AW. Androgen and bone mass in men[ J]. Asian J Androl,
2003, (5) :148-154.
Parhami F, Jackson SM, Tintut Y, et al. Atherogenic diet and
minimally oxidized low density lipoproteins inhibit osteogenic and
promote adipogenic differentiation of marrow stromal cells. ] Bone
Miner Res, 1999(14) :2067-2078.

(MRS H 89 : 2015-12-01 ,#5 5 B #1:2016-01-29)





