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HE . BHH R TRMRA R EFTOLZE 2 Bk m (T2DM ) EF LTRSS FEE (BMD)
AR, FiE B S AT TR A BRI 25 T2DM & 354 4, KA AL X S 5 E UL &K
AL, ., e AMBE BMD, 234 PRI E (TSH), # & PHRIEE (FT,). #% & 8P IR &8 (FT,)
B IR E ST, BFA, B, C4, WREAKFEL _, HAMNKE BMD, HFoWEEL _,. £
M BE BMD 5 TSH, FT,. FT, A Efbls RIstraomaitt, R OTSHAALBFHHIL _, BMD KT
C#a (P <0.05); TSH A 485 C 4089 AMBH BMD i, £F A4 5F &L (P >0.05); FT,. FT,34%
FOHRAEL AR BMD b, £2FALLITFEL (P >0.05). @ Pearson AN Z®, HAL _,
BMD 5 TSH. #hE454 (BMI) ZEHX (P<0.05), 5F#, hmblsis (AKP) 24X (P<0.05),
5 FT,. FT, &A% M (P>0.05); £2MEF BMD 5 BMI, =g+ (TG) ZEHE (P<0.05), 5F#
AKP 2 #i48% (P <0.05), 5 TSH. FT,. FT, &A48% % (P >0.05), @ % L& M E)2 54 27, TSH. BMI
RHHKL _,BMD #9k AR B & (P <0.05), HF#H2EmITARRAE (P <0.05); BMIZAMEE BMD &
WA EFE (P<0.05), ¥, AKP ZH I EREE (P<0.05), &t ETRRABLEFTHLES 2R
e fros %P, TSH M BMD 6922 5447 B %, M5 B BMD L% ;FT,. FT, 5EMEFR A BMD L%,
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Relationship between thyroid function and bone mineral density
in postmenopausal T2DM women with normal thyroid function*

Hai-yan Cheng, Wen-jun Wu, Rui-fang Bu
(Department of Endocrinology, Wuxi People Hospital Affiliated to Nanjing Medical University,
Wuxi, Jiangsu 214000, China)

Abstract: Objective To investigate the relationship between thyroid function and bone mineral density
(BMD) in postmenopausal women with type 2 diabetes (T2DM) and normal thyroid function. Methods A total 354
postmenopausal females with T2DM and normal thyroid function were analyzed retrospectively, and BMD of the
lumbar spines L1-L4 and the left femur was measured using dual-energy X-ray absorptiometry. All subjects were
divided into the group A (Ist tertile), the group B (2nd tertile) and the group C (3rd tertile) depending on tertiles of
serum TSH, FT, and FT; levels separately, then BMD of the lumbar spines L1-L4 and the left femur was compared
among the groups; furthermore the relationships of the BMD with TSH, FT,, FT, and other clinical indicators were
analyzed. Results The BMD of the lumbar spines L1-L4 in the TSH group A was significantly lower than that in the
TSH group C (P < 0.05), but there was no significant difference in the BMD of the left femur between the TSH groups
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A and C (P > 0.05). There was no significant difference in the BMD of the lumbar spines L1-L4 and the left femur
among the three groups depending on tertiles of serum FT, or FT; separately (P > 0.05). Pearson correlation analysis
showed that the BMD of the lumbar spines L1-L4 was positively correlated with TSH and body mass index (BMI)
(P < 0.05), negatively correlated with age and alkaline phosphatase (AKP) (P < 0.05), not correlated with FT, or FT,
(P > 0.05). The BMD of the left femur was positively correlated with BMI and triglyceride (P < 0.05), negatively
correlated with age and AKP (P < 0.05), not correlated with TSH, FT, or FT, (P> 0.05). Multivariate linear regression

analysis showed that TSH and BMI were the independent protective factors (P < 0.05), and age was the independent
risk factor (P < 0.05) for BMD of the lumbar spines L1-L4. BMI was the independent protective factor (P < 0.05), and
age and AKP were the independent risk factors (P < 0.05) for BMD of the left femur (P < 0.05). Conclusions In the
postmenopausal women with type 2 diabetes and normal thyroid function, TSH is an independent protective factor for
BMD of the lumbar spines, but not correlated with the BMD of the femur. FT, and FT, are not correlated with either

the BMD of the lumbar spines or the BMD of the femur.
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AR B — RGO, LM AR . AR
BEPR S BRI oL . HUIRIRSOR L, LR
PR SCB S 25 s 25 o I I L SROF R R R A
#, B, JFTFERE TSR (body mass index, BMI),
BMI= 1K (kg) / H# (em) *,

PR A BE N GO AR 8 ~ 10 h 5 iE RS R
I, I 2s BE MUBE (fasting plasma glucose, FPG ), %5
f& CRK. B4k ML 20 28 A (hemoglobin A1C, HbAlc ),
SUIHEEE( total cholesterol, TC ), =k H i ( Triglyceride,
TG ). K% B AR 8 11 0[5 i (low—density lipoprotein
cholesterol, LDL-C ). & % J& g &5 4 A0 [# 5 ( high—
density lipoprotein cholesterol, HDL-C ), & 4 % 2 i
(alkaline phosphatase, AKP )25 ¥4k 2 D( 25-hydroxy
vitamin D, 25-OH-VD ). f2& H K B2 # & (thyroid-
stimulating hormone, TSH ). 2§ =l 1 IR 522 ( free
triiodothyronine, FT, ). T E HOARAE R (free thyroxine,
FT, ). AR A AR bR K HEAR R I A8 A IR T 5C 15 UL o
SRR AT R ELRE RS, /2 TSH, FT,,
FT, $% =B IR ot i dl, AL B. C 4.

XUAE X S A4 Bl 2 FRTIE BMD 932
BI5E, AR RTINS R L,
FZEMIEE BMD {H.

1.3 HitEH*E

B TR SPSS 20.0 Geitdrit, R
PR = bRiERE (xxs) FRoR, ST 25097,
PP ] LSD— A6, AHOCHE 3T ] Pearson ¥, 52
Wi P9 2R B4 37 1 22 STk [T 0BT, P <0.05 2y 22
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2.1 IaRER

354 B FUIR BRI RE IR # 48 28 f5 T2DM BB 1 4%
Tl R ER L 1o BFZEXT 4209 TSH, FT,. FT,, &
FE L, ., BMD., Z= 0 5% B BMD 43 %) & (2.02+1.03)
pwe/dl, (11.58+1.86) pmol/L, (4.32+0.52) pmol/L,
(0.953+0.173 ) g/em’, (0.855+0.159) g/em’,

x1 BARBIEEEEREEZR T2DM BEMIGKRZ B

Bzt ] X+s
Y 1 % 55~91 68.77 +8.25
BMI/ (kg/m®) 16.20~42.16 24.14 +3.36
FBG/ ( mmol/L) 3.01~22.99 8.05 +3.35
2 C K/ (ng/ml) 0.01~7.56 207+1.14
HbAlc/% 4.6~16.3 8.31£2.13
TG/ (mmol/L ) 0.29~12.65 2.00 £ 1.68
TC/ ( mmol/L) 2.08~8.79 478 £1.06
LDL-C/ (mmol/L) 0.37~6.94 2.50 £0.83
HDL-C/ ( mmol/L) 0.36~2.43 1.07 £0.30
AKP/ (1U/L) 20~731 73.73 + 50.43
25-OH-VD/ ( nmol/ml ) 6.73~80.23 33.78 £ 12.64
TSH/ (mU/L) 0.51~4.84 2.02+1.03
FT/ ( pmol/L ) 5.66~18.93 11.58 + 1.86
FT/ (pmol/L ) 3.02~6.64 432+0.52
HHE L, BMD/ (g/em®) 0.433~1.487 0.953 £0.173
ZeMEE BMD/ (g/fem®) 0.325~1.870 0.855 + 0.159

22 J3HBEBHL _, MAMAEEE BMD L%
221 TSH  WFrAFFEXTG4% TSH B =ikt
74> 40, B A4 TSH0.51 ~ 1.38pg/dl, B 4] TSH
139 ~ 235pg/dl, C 41 TSH 2.36 ~ 4.84ng/dl, 3 4]
BEREAE L BMD LA, R HER T 200, 25
AHit2EE L (P <0.05) ; #E—L PP L34 LSD—t
3, A HAPEH L, BMDET C2H (P <0.05), i
3B HE A MR BMD i, 4B %07 20T,
ERLGIFEX (P>0.05), &2,

222 FT, HFrAE oS G4% FT, 19 = 5 5k
7454, B A4 FT, 5.66 ~ 10.72 pmol/L. B 4 FT,
10.73 ~ 12.19 pmol/L., C 41 FT, 12.20 ~ 18.93 pmol/L.
3YBAWHER L, _, AIZEMREE BMD ik, 2
B2, ZRIGIFEL (P>0.05), W% 3.

(g/cmz, X+s)

4151 HHE L, BMD LML BMD
A4l (n=119) 0.925 +£0.171 0.841 +£0.175
B4 (n=117) 0.964 + 0.159 0.859 +£0.143
CH4l (n=118) 0.979 +0.186' 0.864 +0.159
F 4 3.092 0.732
Pl 0.047 0.482

T 4% TSH =8k r e 5 A I, P <0.05

®3 SHBEREEL . MEMESE BMD L&

(g/cmz, X+s)

23 AL, . BMD ZeflfBE BMD
A4l (n=119) 0.947 +0.171 0.851 +0.138
B4l (n=117) 0.955 +0.159 0.856 + 0.132
C4l (n=118) 0.956 + 0.188 0.856 + 0.201
FAH 0.103 0.036
Pl 0.902 0.964

TE: % FT, = s 104

223 FT, HEIrADHTEXS G 4% FT, 19 =50 5
1 4% 41, BD A 41 FT, 3.02 ~ 4.08 pmol/L. B 41 FT,

4.09 ~ 4.50 pmol/L, C 4 FT,4.51 ~ 6.64 pmol/L.
3HEE AL L A BMD AL, 8

R Emr, 2RISR L (P>0.05). W3k 4.
F*4 SHABBENEHEL ., MEMNARE BMD EbLE

(g/cmz, X+s)

215 HH L, _,BMD A BMD
A% (n=119) 0.938 +0.184 0.840 + 0.163
B (n=117) 0.965 = 0.179 0.869 +0.172
CHl (n=118) 0.956 = 0.154 0.854 £0.142
F{H 0.759 0.986
PIE 0.469 0.374

T % FT, =Bt AT 4

23 BHEL, _, FAEMAS BMD SiEKERAIE
X

Pearson A1/ AT b7k, #F4E L, ., BMD 5 TSH.
BMI £ IE A% (P <0.05), 54 #, AKP 5 fi A ¢
(P <0.05), 5FT,. FT, JTAHXME (P >0.05) ; ZZMIK
‘B BMD 5 BMI, TG £ 1EM & (P <0.05), 5441,
AKP 2 AHE (P <0.05), 5 TSH, FT,, FT, LAHX%
Pk (P>0.05), W75,
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#=5 FHlgKERSEHEL , MAEMAES BMD BMHEXH R®7 EMNEE BMD ¥MEZMESTEER TN HTSE
- AL L -, BMD ZEMIREE BMD Ak b S, b' 18 P1E
N
. r {8 P{H r {8 P iy et 1.195 0.107 11.158 0.000
I ~0312 0.000 ~0.406 0.000 AR ~0.008 0001  -0401  -6461  0.000
BMI 0933 0.001 0.187 0.006 BMI 0.012 0.003 0.247 3.971 0.000
el 0.009 0.006 0.086 1.353 0.177
23 15 A 0.070 0.194 0.101 0.059
AKP ~0.001 0000  -0203 -3234  0.001
W8 C K 0.074 0.196 0.084 0.144
HbAlc 0.115 0.052 0.105 0.077 3 iFig
TG 0.027 0.621 0.151 0.005 T2DM 1 OP {4 & A R B & Al K i dVd T
TC 0.057 0.296 0.071 0.188 JUHSE OP KM AKES 6 Ko W2 s, F8CE
LR L S 32 ) B g 2%
IDL_C 0057 0290 0,006 0910 f]\ A TR, BRI, R IESEEER AT
., WA LPEREEE IS " GK L, REAE
APt oA 0ol 0 OP TEFE A P Uk R PER 2R, Hor I ZE L K S 1
AKP -0.152 0.005 -0.217 0.000 MRARITIRE =4k & PE OP W EZRH ., R, &b
25-0H-VD  0.049 0.364 0.035 0.520 ] B RS0 SR AR R AR B S s v,
o 5 & s Q ) 3
SH 0.1%6 0.000 0,098 0.066 ik 5 28 S iR B AR R T A‘?K%%?%RFE% . B
V2 ) 2w E AR, 1 RCE IR TR
. 000500 008 066 B LRI XS B R AR, FLRR
FT, 0.001 0.985 -0.008 0.874 TIRETCHEAE T A B e 4 e 1 s A ke OP, HCER
g _ PRI REIRAR E AT RIS e e | S AU B, o i
24 BHEL _, MAMREBVD ZMEZHBT . o o o e

PLE HE L, BMD b K AR &, DLAE . BMIL
TSH . AKP Jy AR 5, 17 2 4R PENE 8T . 455 R,
TSH .BMI &% L, _, BMD A7 4547 [H (P <0.05 ),
AR JEEAE L, BMD I fER IR (P <0.05), WL
%6,

DIZEM s BMD SRz &, DIAFES . BML, TG,
AKP b A AR, 172k tEmlEabr. 48R 58w,
BMIJZZE M8 BMD bz -4 R (P <0.05), 4
1% AKP SEZEMIBE BMD A9IS7 fER K 2 (P <0.05 ),

W7,

*6 HHL _,BMDZMEARNSTLEEADHTSE

Ginss b S, b' {8 P
BRI 1.150 0.115 10.027 0.000
A -0.007 0.001 -0.349  -5.563 0.000
BMI 0.013 0.003 0.263 4.109 0.000
AKP -0.001 0.000 -0.124  -1.973 0.050
TSH 0.022 0.011 0.128 2.033 0.043

S5 X R, BRI B ERRIT 44 e
T2DM 8 IEH HURIRTIRE S BMD (GRS HERRHE
BFERTF LG R, ARBFTE A R E N A LR
T2DM 4.

B SN I T 48 05F T 838 L TSH K 53R
ICFR, HERMESI. BEARET, MAZZIOTTI
S5 RN, PR BUERAS Ml E R A 2 R A,
TE 30 Bl AR K SE /Y TSH 5B ME B4 & A 2 IE ARG
T—305k [ R S5 A3 B RTRETERF T % B, 1€ TSH
IEH 2 G Lotk 7% TSH 7K -5 WA K s i)
BMD . HHERHT & ARSI TA M ™ W AR,
NOH %5 " KB, ek EAIOM A thrp, R u R
PR TSH S IEHE BMD 2 IEASE, IR TSH Z3E
OB AT L e e A WM B A I FE 5 PR 25 . LEE 25
SR, FEsfE B, IEH S E N AKTr
TSH 5 B BMD [ S B 25 A0 85 47 06, 1A ki [
AR D ARSE bR OO . BN REE Y i
5T K B0, 7E R ARSI BEIE #4628 )5 T2DM IH 4,
TSH 5 4% BMD JeAH &, 1 & WAE % i N TSH
IS5 IEAE BMD AOARSCHERF ST . AR5 2 B A s
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o3k, BETIH] B . BALIRAM 28 " #F 5% % #i,
TSH 7E /)N ARG T4 i I T 38 1 30 PKC i1 fe I
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