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RE:. B HFif2ABRRENEERAERHBEFEMNBARMEXEWMER, Ak BB 2013 4 -2014 £7&
REGHTEBERL N 444 5 2 RIS RS B ¥ X 208 Glig st MA S, RAXEWME X K5 % E X FTH B %0 BEHE
(L1-4) ZE (AR B 3 35 (Neck ) K35 F (Torch) AEIK =M (Ward' s) #HEHE 544K (Hiot) & & % B (bone mineral density, BMD ) #f
FE, BRRARERS 10 508, WA FRENE BMD MEk, FEMERBAMNN BAERS S 5 HITHE, ILEHE
RFEAEFERXTRA BMD K2R, BERBAR AN BMD SEFERH(BMD) MRFHE JILEF(Cr) (ML (Ca) B
(P) HHHER(TC) HMm=E(TC)#THXEMT, R ()BERFEAHM KK  Neck Ml Ward’ s =i 1§ BMD AR 4
RERGERIFEER(P<0.05), (2)BERBE S BA LS. D10 ~44 S ERBEFHLE Ward’ s =H 5 BMD L T2
£R(P<0.05), @45 ~59 SLERHBFAZ AR MALR BMD RLIHFEEFR(P>0.05), @60 ~64 FHF B BALE L1,
12 Torch Neck % Htot Z8{if ity BMD EE £ R (P <0.05), @65 ~69 % EW RBP4 7 L1,L2, 13 14 Neck Htot F {7 49 BMD 7F
RIS ER, 60~69 5 FMBEHRBALWAIAN BMD HE FXEA (P >0.05), (3) MR 1 T2DM BEN
L1BMD 5 BMI.LEF . I 45 B IE A 3¢ , 12 13 BMD 5 BMI JLEF R IE A6, 14 BMD 5 BMI g IEA8 3%, Torch Neck \Ward’ s =f.
HtotBMD 5 BMI . A fH RS i 45 BERRIEAR X, SR RBRAAEX(P<0.05), &it BRAEBHEAZFNARFERHBEF
FETARAREEEHEAR, EARBUNEEEZSMEEOR N, Kb BMLER BRBABIEEZWMER. X F
SOSULHBERFBENEAENENSGHELN, ROHESTRHER.
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The characteristics of bone mineral density in men of different ages with type 2 diabetes
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Abstract: Objective To investigate the characteristics and related factors of bone mineral density (BMD) in men of different
ages with type 2 diabetes. Methods A total of 444 male patients diagnosed with type 2 diabetes (T2DM) and 208 healthy men
were involved in our study from 2013 to 2014. BMD of the lumbar spine (L1-L4), femoral neck, trochanter, Ward’ s triangle and
total hip were detected using dual-energy X-ray absorptiometry. The patients with T2DM were divided into 10-year divisions, and
BMD between the divisions was compared. The healthy men and patients were also grouped by 5-year division. The BMD between
the divisions was compared. The correlation among BMI, duration of diabetes, creatinine (Cr), serum calcium (Ca), serum
phosphorus (P), the levels of TC and TG, and BMD was analyzed. Results (1) The BMD of the Neck and Ward’ s triangle
was different among T2DM patients of different age (P <0.05). (2) The BMD of Ward’ s triangle between the T2DM patients and
healthy males was different in 40-44-year division, but not in 45-59-division. The BMD of L1, L2, Torch, Neck, and the hip was
different between the two groups in 60-64-year division. The BMD of L1, L2, L3, L4, Neck, and the hip was different between
the two groups in 65-69-year division. (3) In male patients with T2DM, the BMD of L1 was positively correlated with BMI, Cr,
and Ca, the BMD of L2 and L3 was positively correlated with BMI and Cr, the BMD of L4 was positively correlated with BMI,
and the BMD of Torch, Neck, Ward' s triangle, Htot was positively correlated with BMI, TC, Ca, and P, but they were negatively
correlated with age and disease duration (P < 0.05). Conclusion The change of BMD in male T2DM patients is different
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comparing with that in healthy people at the same age. There are many influential factors, including BMI, age, and disease

duration. More attention should be paid to BMD of men over 50 years with T2DM, for the early screening of osteoporosis.

Key words; Type 2 diabetes; Male; Bone mineral density; Osteoporosis
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(body mass index , BMI) ; ¥ FR 5 4 & & 17 4H 1) 5] B
R, MABRKRABREHNTARE_HLETF
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MEEE(TG) REEREA(HDL) REERKES
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FE WU B AR, W g M (L14) £ M AR B 3f 3% ( Neck ) |
K% F (Torch) . #E# B & (Hiot) MK = f
(Ward’ s) (9B % (g/m”) o W& J7I9 17 R
Wik,
L3 Siit#aE

KA SPSS 19.0 3K 4 XF B 51 45 T 48 45 #E 1T b
B, HERHAYR  h X (2 £5) R, HER
BABABERR, AEHTERSHERATE45H,
BAE IR R M X ¥ K B Pearson #1640 47, 46 5 K
$0.05,% P<0.05 Bt HERERITFE L,

2 £#R

2.1 BRBEBEARAFELRA BT (E
1)

444 B REIR R BB P B E R (58.64 =
12.24) % S E¥ B H 5 (169.54 £5.79) em, E 3 &
HH(72.44 £11.07) kg, BH JAE BMI BEE R
MEREKEE,ERFAERITFEREL(P<0.05),

®1 BERRAAREHRHBERE ML

Table 1 Comparison of general characteristic data among T2DM patients in different age groups

#HE(F) % F(F) H& (cm) K (kg) BMI{kg/m’ )

<40 29 33.79 £3.60 172.57 +5.04 78.78 £12.78 26.44 £4.09

40 ~ 49 76 44.97 +2.80 172.04 +5.64 76.30 £11.79 25.72 £3.42

50 ~59 111 54.68 +2.74 170.53 £5.95 73.45 £10.69 25.20 £3.00

60 ~ 69 149 64.30 +2.85 168.26 +5.11 70.29 £9.54 24.83 £3.25

70 ~79 62 73.90£2.55 167.24 +5.87 69.83 +10.67 24.97 +3.57
=80 17 82.76 +2.33" 166.35 +4.46"° 66.24 +11.63 " 23.87 £3.65"

#:"P<0.05

2.2 BERRABRESFREARIRL BMD 153540

(%2)

Ve A SRR (L14)  KET MBI
BMDER FRHBEEEZFERITFEX(P >
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0.05), B BMER=F/HK BMD £ 1 4 & B
BIFEZITTFER(P<0.05), REFMER=/A
) BMD & F i B R B IER A E MK &R,

£ 50 ~70 % BMD B B B />, 7 70 % Lhj5 BMD
Fto

x2 EFRERERBET KET. 28 FK=40 BMD TR
Table 2 Age-related changes in BMD at the lumbar spine, Neck, Torch, Htot, and Ward’ s triangle

13 BHE (g/m’)

(%) L1 L2 L3 14 Neck Torch Hiot Ward’ s

<40 0.923 £0.237 0.988 +£0. 225 0.992 £0.194 1. 005 £ 0. 166 0.844 +0.118 0.708 £0. 095 0.95+0.123 0.646 +0. 16
40 ~49 0.877 £0.132  0.957 +0. 14 0.959 £0.136  0.995 +0.139 0.804 £+0.116  0.685:0.116 0.934 £0.138 0.592 +0. 154
50 ~59 0.877 £0. 158 0.943 +0. 158 0.961 +0.154  0.976 £0. 165 0.771 £0. 101 0.671 £0.093  0.925 +£0.115 0.544 +£0. 127
60 ~69 0.904 +0.159 0.97+0.169 0.977+0.182  0.991 £0.218  0.795+0.131 0.691+£0.116  0.941 £0.139 0.567 £0. 166
70~79 0.946 £0. 165 110,171 1.002 £0.178 1.025 £0. 188 0.818 +0. 137 0.699£0.118  0.963 £0. 143 0.602 £0.177

280 0.94 £0.153 1.005 +0. 182 1:0.168 1. 005 £0. 156 0.822+0.123* 0.711£0.109 0.954 £0.125 0.601 £0.137"°

H:"P<0.05

2.3 BRFEASFFERBREMNBE—-BRFEL LK RRBANBRMNBHBENEERE R,

(%3) A% BMI ZHE R X5 T #FEX(P>0.05),
R3 WH-MEROLE
Table 3 Comparison of general data between the two groups
FR(¥) HIH (%) £ & (cm) 1R E (kg) BMI(kg/m®)

BIREE 42.100 +1.539 172. 167 £6. 518 75.583 +11.36 25.462 +3.26

40 ~44 R3S B4 42.278 +1.127 170. 639 +4. 242 71.639 8. 653 24.567 +2. 417
P{E 0.672 0.380 0.212 0.319
BRAA 46.848 +1.534 171. 957 +5. 059 76.772 +12. 166 25.893 +3. 546

45 ~49 A 46.833 +1. 465 171. 167 5. 429 71.75 £10. 236 24.395 £2.489
P 0.970 0. 547 0. 089 0.07
BEHRA 52.100 +1.282 171. 320 +5. 168 75. 180 +10. 800 25.539 +2.971

50 ~54 i 3; oy 52.087 +1.593 169. 478 +5. 648 73. 696 +10. 328 25.657 £3.511
PE 0.970 0.174 0.582 0. 882
BRBA 56. 803 +1.504 169. 885 +6. 489 72.025 +10. 465 24.916 +3.024

50 ~59 4 okl 57.054 +1.508 166. 635 +5. 762 70.216 +9.313 25.225 £2.571
P 0. 426 0. 064 0. 390 0. 605
BRHEA 61.867 +1.492 168. 753 +5. 235 69.133 +9. 183 24.271 +£3.015

60 ~ 64 fe xS R 61.896 +1.403 167.260 £ 5. 666 70. 156 + 8. 435 25.054 +2. 553
P{E 0.914 0.138 0. 535 0.139

65 ~ 69 BREH 66.757 +1.412 167. 764 +4. 963 71.453 £9. 805 25.398 £3.407
R R4l 66.286 +1. 154 166. 476 +5. 854 71.036 +8.032 25.654 +2.795
P{a 0. 068 0.211 0. 815 0. 68

2.4 BERWESFFBREREX BARFE A BMD
M8 (% 4)

P 40 ~44 B ER B ALK =4 X BMD
FHERITFEER(P <0.05) , KAt # A5 BMD K5
THER R R A KA R AL BMD {H 3% T
FRIGLH , 45 ~49 % 50 ~54 % 55 ~59 HEREHW
H2Z 6§ AR E A BMD XA iH# 2R (P >0.05),
45 ~59 % R BB AL R R 3R 4z 89 BMD {H 4 F e 3h
FEHRHBEIRHH BMD Z # £ F, X 2 BMD &
B, 60 ~64 ZERBEHALE L1,12,

Torch Neck X Htot i) BMD ZE X2 R, BHE A
GERE (P <0.05), 65~69 % F#kBIHEIRKRA
S5aE AR L1,L2 13,14 Neck,Htot J BMD
FERITFER(P<0.05), 60 ~69 & EIEBRIR
R & FBAL Y BMD ¥y F A B4,
2.5 54 T2DM 4 B ERFFHAL BMD X HE
SH(ES)

F ¥ T2DM £ & ¥ L1 BMD 5 BMI JLEF . 45
AUEAEX, 12,13 BMD 5 BMI, JLEF iR IE 46 %, 14
BMD 5 BMI fiE#H3€, Torch \Neck ,Ward’ s  Htot f
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BMD 5 BMI. G fH [ #% |1 45 9% AR IE#H 56, 548

R X (P <0.05),

®4 FEFFRAEEER L
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STable 4  Comparison of BMD in different paris between the two groups
e asl LI 12 L3 L Torch Neck Ward’s Htot
(%) (%) (g/m?) (g/m") (g/m?) (/m*) (g/m?) (g/m’) (g/m’) (g/m’)
40 ~44  fREEYE4 0.872£0.162 0.958 +0.145 0.961 £0.156 0.993£0.159 0.724 £+0.163 0.889 +0.218 0.737 +0.255 0.983 +0. 191
BRmRA 0.859£0.156 0.934+0.169 0.934+0.149 0.985:0.168 0.67+0.108 0.795+0.125 0.582+0.162 0.914 +0.138
PE 0.787 0.620 0.559 0. 868 0.171 Q.197 0.029 " 0.153
45 ~49 RN BA 0.906 +0.157 0.938+0.159 0.971+0.162 1.002+0.142 0. 658 +0. 083 0.816 £0. 1 0.647 £0.134 0.917 £0.085
BREH 0.888+0.115 0.972:0.116 0.975+0.126 1.001 £0.118 0.695£0.121  0.81 £0.112  0.598 +0. 150 0.947 +0.138
P& 0. 587 0.321 0.913 0.977 0. 186 0. 828 0. 188 0.274
50 ~54 {@BESBA 0.84220.129  0.93720.126 0.991 +0.157 1.056 +0. 283 0.667 £0.1 0.754 +0.123  0.582 £0.155 0.899 +0.120
WIRmH 0.861 +0.144 0.937+0.155 0.947 £0.148 0.947:0.149 0.678 +0.089 0.776 +0.104  0.553 +0.134 0.937 +0.110
P 0.586 0.983 0.251 0. 095 0. 644 0.431 0. 403 0.183
50~59 {EEENEA 0.838+0.153  0.908 20.169 0.945+0.151 0.974:0.176 0.661 £0.123  0.757 +0.117  0.567 +0. 144 0.898 +0. 144
BIREA 0.891+0.168 0.949 +0.161 0.972+0.159 1.000+0.174 0.665 £+0.096 0.768 +0.100 0.538 +0.122 0.915 0. 119
PA 0. 121 0.238 0. 402 0. 467 0. 857 0.630 0.291 0. 548
60 ~64 {HEEM B4 0.796 +0.174  0.875+0.156  0.907 +0.163 0.933:0.161 0.636 £0.106 0.737 +0.119  0.526 +0.129 0.867 £0.129
HRR4YA 0.877 £0.152  0.94320.161 0.947 20.193  0.948 £0.233 0.693 £0. 111 0.787 £0.116 0,567 +0. 164 0.941 £0.127
P 0.007 " 0.022° 0.233 0. 656 0.005*" 0.023° 0.139 0.002 "
65 ~69 fEEEXHA 0.780 +0.165 0.858 £0.153 0.906 £0.163 0.961 +0.166 0.645+0.113  0.727 +0.134  0.550 +0.193 0.869 +0. 128
HIRRA 0.931 £0.161  0.998 +0.174  1.008 £0.165 1.034 £0.194  0.689 +0.121 0.802 +0.146 0.566 +0. 168 0.941 20. 150
P 0. 000 ** 0.000 " 0.002" 0.041 " 0.058 0.007 ™" 0. 640 0.011°
#:*P<0.05," P<0.01
x5 WRBRASFIBA BMD MR XEEST
Table 5  Analysis of the related factors of BMD between the two groups
W BMIZ i mRE ¥k ALBF 2] B & [ R Hl=f
(kg/m”) (%) (%) ZIEH(%) (umol/L) (mmol/L) ( mmol/L) ( mmol/L) ( mmol/L)
L1 0.258 " -0.031 -0.04 -0.086 0.132™ 0.108 " 0.03 0.031 -0.031
L2 0.189°* -0.02 0. 025 -0.037 0.094 " 0. 075 0.035 0. 048 -0.038
L3 0.123* 0.019 0.013 -0.041 0.105* 0.012 -0.004 0. 009 -0. 064
14 0.115" 0.093 0.052 -0.014 0.086 ~0.008 -0.013 -0.006 -0.076
Torch 0.296 ** ~0.168** -0.101" -0.091 0. 069 0.136* 0.109" 0.125™ -0.033
Neck 0.312°" ~0.245"" -0.123* 0. 004 0.04 0.147* 0.111° 0.172* 0.036
Wards 0.208 " -0.403 ** -0.185* -0.01 0.011 0.170* 0.124* 0.190 " 0.022
Hiot 0.343 ™ -0.214* -0.121° -0.056 0.058 0.142* 0.128 " 0.150* 0

H:*P<0.05,™ P<0.01
3 itig
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2 MR EEF A EERE G BMD ™Y, &
W G5 R RIEIESE T 53X — & . 7E 40 ~44 % [ @ i
ST ER AL f BMD 5 THERRA . Wik 45 ~59 H 4
BERBERFHASIER AR BMD Hit FREsIFEH
B R4 BMD Z 87 b F, Xf R 40 BMD % # [ 1%
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BERK FAEEEEETRAMRHER. BRRRE
H0 XU LBRENEHER LABE, W HRE
WREAEERBER BRFEELEEFESHE
AN A - R A R N
RN R RN A EEERBTEADE HBWR
MBS, NTTFERRRAB BRI,
E i, % FA FA R, RBUEE CT W E W iE R
BB T EEFRESE, Yamamoto 4 B % &
W, EA2ABERFBETEEHM, Eh THEE
PR, BT AN, BAr2KA 173 K
BRWEETEH EBFEHBERHIRA XS T
T#37.5% ", Hil, M FHEREHBEENESE
ERMAEZR.

AP Bon BRI 8 EHE 28 BMD 72/
FERBRZEIXES, MBRBHM Ward’ s ZH W
BMD ZEAFIFREBAFELEITFER (P <0.05),
XS HREER AR AL RA B 1
@ W 1488 £ 50 % UL |55 1 BMD i 4k, &
RENTERESFRAERTREITEEL, TRE
ARUMBERFEMEREBERE R ET TEREMN
28, MK EE " EFFFERE 2 BBERBA
KBETATFR P BN, Neck EFR=HAX A
HBHET2DM EERHFREZRMENERIA,
E i, & H5 i 5 BMD I 2 3547 9 BEHE . £ 8
EREH. GEEAMRERURSEERRS R,
RATER I B % Bt , BEIR W B E BB FAALH
BMD FIRER A B R R ERE, 1T TH
WK% EE BMD BB REREZ M FHERKEE
FEENTURENERANBRRETHREEER,

W B 5T & B, W PROR 4L BMI Sy ARl #8 2 BMD
MIEMXHEE, I BMD 544 5 RIKHHE
FHRK, EA—THARENBHEERRNEREER
B Mr. OS B  RIBE L ZH TR EABHEF
BERRMNIER, £ 8 B HAENNESES
LR AE 5 hn B3 B9 BMD, HLAR L J7 3% i MG-63
BLE 40 B 25 45 40 A 4 K 3 F (connective tissue
growth factor, CTGF) A1 £, CTGF 12 i# B+ 40 jg
wer EAO KT T EE S S —E,
1 BMI 518 Bg i 41 48 52 W 1) e — B 5% 1L I I
TR S, i R 5 RS
MERCR ARG E , RO B 40 M 43 3 IGF-1, 58 fm i
HHAREERMS W, RARBETER, FEZLE
B, A5 et RN L, fAETER.

Krakauer %" A%y , B B B2 &5 T2DM {9 HK

FRAMEH, T2DM AT EFREENEENEF
B SRR R, T3 BOF AR B
L, EERMBERER BRBEEGEESTHE
K M0 B8 PR S B O R F oL, REEHE
AERERHZAEN, FREFERER TR, &5
B, B ER BIRBRER . THERARME
HEREMERBERZEREE LA, Z0E 0K
HERL, AF TR B EE W R F R &M 1,25(0H)
203 B, BBl R M, KE R UL M R A
FEREBEXEHAEAE, - L MEFRRRE
o

LR REBRRSEERNXREAT
Gr A4, {8 B BTG PR b R0 PR R 5B YR T BB
kLR B B H R, Rk, 7R EE
BRBAEEEN , TMEM T EERENEAR
BE , BRAR BBl B 3697 B BBiAL o X T 50 % DA LB
RmBH, AR L5 ERBER. ETARED
FBVBARD , K5 xR R R AR S R
HiES ERBEERSERTE - S RIARE FER
HATRHTERNGE KA MR NENREARR,
TR 2 BB B AR B,
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