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Abstract: Objective To observe the levels of bone mineral density (BMD) , serum calcium, serum phosphorus, serum alkaline
phosphatase (ALP), plasma 25-hydroxyvitamin D [25 (OH) D], and plasma parathyroid hormone ( PTH) in premenopausal
women with hyperthyroidism and to determine the relationship between plasma 25(OH)D and BMD in premenopausal women with
hyperthyroidism. Methods Fifty premenopausal women with hyperthyroidism were enrolled into hyperthyroidism group and 51
healthy individuals as a control group. BMD of the lumbar spine (L,,), femoral neck, greater trochanter, Ward’ s triangle, and
total femur was detected using dual energy X-ray absorptiometry ( DXA). Electrochemical luminescence was used to evaluate the
levels of plasma 25(OH)D and PTH. Serum calcium, phosphorus, and ALP were measured with biochemistry methods. Results

The BMD of L1 and Ward’ s triangle was lower in hyperthyroidism group than that in control group, with statistical significance.
Plasma 25(OH) D, serum calcium, serum ALP was significantly higher and plasma PTH was significantly lower in hyperthyroidism
group compared to those in control group. In hyperthyroidism group, patients with vitamin D deficiency were 17 cases (34% ),
insufficiency 19 cases (38% ), and sufficiency 14 cases (28% ), respectively. In control group, there were 30 cases (59% ) with
vitamin D deficiency, 18 cases (35% ) with vitamin D insufficiency, and 3 cases (6% ) with vitamin D sufficiency. The correlation
analysis showed that plasma 25 ( OH) D was not correlated to BMD of L14, femoral neck, greater trochanter, Ward’ s triangle, and
total femur in both groups. The Pearson analysis showed that plasma 25( OH) D was negatively correlated with plasma PTH (r= —
0.378, P<0.01) in the hyperthyroidism group. Conclusion The BMD of L1 and Ward’ s triangle decreases in premenopausal
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women with hyperthyroidism. Plasma 25( OH) D increases in premenopausal women with hyperthyroidism, which may be due to

reduced 1-e-hydroxylase activity secondary to hypercalcemia, suppressed PTH, and hyperphosphatemia. Plasma 25( OH)D level is

not associated with BMD in premenopausal women with hyperthyroidism.
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FAPRIZR Ty 2250 AR S 806 5 ( Kruskal Wallis H A5
59) . AHIME 7K H Pearson BY, Spearman AHC43
Pro BLP<0.05 FRZERAGI7 =L,

2 &R

2.1 WTCA RS R ZH B % B S B AR bR LUK

HTHL 42 BIFEFR Bed T H Dyt , 43 676 R B
17 TRAb K54, TSH 0. 01 (0.01,0.0125) mIU/L (&
F 0.00 ~0.06 mlU/L, IF% 2 % {6 0.35 ~ 4.94
mlU/L) ,FT, 39.41 +13.15 pmol/L ( {E I 16. 56 ~
69. 52 pmol/L, IEH Z%{H 9. 01 ~19.05 pmol/L),
FT517.99 (11. 17, 32.65) pmol/L( {i [ 6.21 ~ >
46. 08 pmol/L, E% S %1 2.63 ~5.70 pmol/L) ,
TRAD 9. 65 (4. 02, 22.22) U/L (G Hl 0.01 ~ 60. 48
U/L,IE®Z%E0~12 U/L),

FH LR I 5384 = 2 {91, 2. 88 ~2. 92 mmol/L( 1E
WBHE(H 2.2 ~2. 8 mmol/L) ; MBI 10 4,1, 55
~1. 80 mmol/L(1IEH#Z%1H 0. 90 ~ 1. 45 mmol/L) ;
I ALP 3755 12 51],140 ~339 U/L(IE# & %(H 35 ~
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134 U/L) ; If13% PTH [#A% 3 1],4. 25 ~14.53 pg/mL. 5, HJC4LMES Il ALP 2% 25 (OH) D #4975 TXt
(IEWZH%H 15 ~65 pg/mL) . X IRL MM = 2 A4 iM% PTH IR TX YL, 2 R A G248 X,
fi,1. 47 ~ 1. 54 mmol/L; JCIfil ALP IME5HE &, JCIl  H UL L \Ward =B % BT RA, 254
H PTH F#AI St FE (R,
H T4 5 R4 | B BMIT Y JE4e 12422
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Table 1 Comparison of bone mineral density and biochemical markers of bone turnover between the two groups

w3 % AR BMI Ca p ALP PTH 25(0H)

- (n) (%) (kg/m?) (mmol/L) (mmol/L) (mmol/L) (pg/mL) D(ng/mL)
X R AL 51 27(24,36) 20.35 £2.03 2.40 £0. 07 1.20(1.11,1.31) 70(64,77) 39.45 £15.12 19.05 £5. 47
7ol 50  30(24,40)  19.81£2.82  2.52£0.14  1.25(1.09,1.45)  105(87,134)  26.37+9.80  24.46 =9.49
WAL -0.912 1. 107 5.642 -1.315 -6.788 5.119 3.499

P1{E 0. 362 0.271 0. 000 0. 189 0. 000 0. 000 0. 001

BHE (g/em’®)
215 - o I RN
L, L, Ls Ly Li_y J i 5 e K%+ Ward = ffi Bk

XTHEZ 0.84+0.09 0.93+0.09 0.97+0.09 0.99+0.10 0.94+0.09 0.84+0.12 0.62+0.08 0.69(0.63,0.75) 0.83 =0. 10
T4 0.80+0.10 0.89£0.10 0.96+0.11 0.97+0.09 0.91£0.10 0.83£0.16 0.60+0.10 0.60(0.52,0.73) 0.80 =0.12

WA 2.233 1. 956 0.713 0. 846 1.411 0.443 1. 084 -2.248 1. 485
P 1Y 0. 028 0. 053 0. 477 0. 400 0. 162 0. 659 0.281 0. 025 0. 141
I ALP . G8 ME 0 B2 B ; PTH . HUR 52 %% 525 (OH) D .25 B4 % D,

2.2 WITAHAX AR 4EE R D KA I 3K F2 WAARFELEEZ D KT SE

25(OH) D Fhd 25(OH)D K (x £5)
L2 D Bz 17 @U(:s 4%) I 19 4] Table 2 Comparison of plasma 25-hydroxyvitamin

(38 % ) ?E /@_ 14 fﬁﬂ(ZS% ) Xd‘ Iz Qﬂéﬁf EE% D {ﬁk = D levels in different vitamin D status between

30 1l(59% ) , A 18 H1(35% ), I3 Bl (6%) . the two groups

PRS2 D KB SR (¥ =10.73,P = - WAERDZ HEHED AL HEAEXDER

0.005) , T % D 7 AL H A, T 4 A 3¢ o/l (/L) o/l
— N Xt A 15.41 +2. 81 23.03 £2.55 31.61 £1.32

D ﬁkz E[E{ﬁﬂﬁ/l\o . . B . HoTd 14.61 £3.48 24.32 £2.55 36.61 £5.42
FHICEH AT B Lo 3, 44 R D B = W4 Fn ol 0.864 1. 540 3.056

HEZE D ANEFALIN 25(OH) D /K2R TS it P i 0.392 0.133 0. 008

SGHEAER D FE R WAL TR I 25(OH) D 7K
TR TR, 2R A GRITEE L (R2),

2.3 W THARRLEA R D K F A I 25(0H)
D 5HHENXR

T AR A R D K450 21 [H]4F #% . BMI
BTG 25 5 45 WA (0] 1 3008 9% B AT i
25 (P =0.022) , HAWERAL B % B G122 7
bR D WM R D = WA i S

R3 WIHANELGEAZE D KFETAIME 25(0H)D SEHBEMER[x+s, M(Pays,Prs) |

Table 3 Correlation between plasma 25-hydroxyvitamin D and bone mineral density in hyperthyroidism group

g1 fil% ity BMI 25(0H) BB (g/em?)
(n) (%) (kg/m?) D(ng/mL) L, L, Ly Ly Li_4
GHEEDHZ 17 26(24,40) 19.86 +2.87 14.61 £3.48  0.8120.11  0.92+0.10 0.98+0.09 1.01£0.10  0.94 +0.09
BEXDARE 19 31(23,37) 19.85 +2.36 24.32+2.55%  0.79£0.08 0.87+0.09 0.93+0.10 0.94 £0.11 0. 89 +0. 09
BERDRLE 14 33(24,41) 19.68 +3.46  36.61 +5.42%  0.820.11 0.89%0.11 0.96£0.14  0.97 +0.12 0.92 +0. 12
415 - A (¢/en) N
e i e K F Ward =ff W s A
Y& Dz 0.86 +0. 14 0.62 0. 07 0.65 £0. 12 0.82 £0.08
HFHERD AR 0.75+0.13 " 0.58 +0.09 0.58 +0.12 0.77 £0.12
FHERD AR 0.90£0.19° 0.61 +0.13 0.67 +0.17 0.83 £0.16

LG D BSH IR, ¢ P <0. 05,%P <0. 01; 544 % D REHE, “P <0. 05, P <0. 01,
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WS THAER D ARTH(P=0. 01,P=0.

042) (A£3),

2.4 XTMRAIRFE4EA: R D KFE WA I 25 (OH)

D SEHERCR

YRR GE A R D KOF 45721 (] 4R % | BMI
LA RS 225, (WK 4)

2.5 MM

Pearson AT PRZHML2E 25(OH)D 5 L, |
Lo Lo Lo Lo BB S0 B8 KB 1 2B 2
PITCAAE; FOT4L MK 25 (OH) D 55 PTH &2 iAH
F(r=-0.378,P<0.01),

Spearman AH 43 #T: PRAL LI 25 (OH) D 5
Ward = ffj B % B TCAH A

R4 JBUARRLEAZE D KWL 25(OH)D 5H %N ER [« +s, M(Pys,Prs) ]
Table 4 Correlation between plasma 25 — hydroxyvitamin D and bone mineral
density in control group
» A BMI 25(0OH)D HHEE (g/em”)
4151 Bil(n)  FR(H) )
(kg/m”) (ng/mL) L L, Ls Ly L4
HEFEDEHZ 30 27(24,31) 20.13 £2. 14 15.41 £2. 81 0.84+0.10  0.92+0.10  0.97+0.10  0.98+0.11  0.94 +0. 10
BHEEDAE 18 27(23,36) 20.73£1.96  23.03+2.55"  0.8420.07  0.94:0.08  0.97+0.08  0.99+0.10  0.94 =0.08
BHEEDEL 3 40(32,46) 20.23£1.22 3161 +1.32"F  0.86+0.06  0.94:0.08  0.98+0.05  1.02£0.02 0.96=0.05
B (g/em®)
415
Ji 35 [N Ward =ff HER S
HEFE DT 0.83£0.14 0.62 +0.09 0.67 £0. 11 0.83 0. 10
HeHFED AR 0.86 +0. 11 0.63 0. 08 0.69 £0. 10 0.85 0. 09
BERD AR 0.83 0. 10 0.63 0. 04 0. 64 +0. 09 0.83 +0. 04

T 54 E D BZ A, P <0. 01; 54E% D AEAE, “P <0. 01,

3 iHe

25(OH) D P I 44K D 1 FEIE A,
PR 2 ~ 3w, BT 4EA R D B IRRE R fE
fetr, AMFREER B RH TN MK 25 (OH) D K-
ETIEFANEA, ZERA5it%E L, 5FkE
SRR — B, AN Jyotsna 27T BFSE IR R
Graves i S EHTH TTZHYRAITATINGE 25(OH) D 7K
F(12. 67 £6.24 ng/mL) &5 TIEH XTIEZ1(10. 99 +
7.05 ng/mL) , A LA G it #E5, AHFRMW
PAARFRYEAER D KPR, HITA4EER D 5
SR T4EAE R D = HpE /N, ABESEH
JUALINZE 25 (OH) D 512 PTH 2 HRAHK(r = -
0.378,P <0.01), 5 Jyotsna 25" WF5X —%, WL
B 25 (OH) D 7K V-3 5, T REAIL i Sy e 145 |
PTH 43 WA ] | 57 18 B0 1 -2 A TG PR PR IS, AN
i 25 (OH) D #A28  Ffb = Bami/ A 56 A
FEEE I N T4 i MR 10 9], X BB LAY 2 )
LR B B v (P ALIN BKOF e TRt i 2R 25 5%
R SREAR RN BRI A A F R EA L, LT
T I 25 (OH) D KI5, I 4F B N AR
HAN R W F 45 5, B ANA SR A& BEET 2 W
Graves i & 1. 25 (OH) D 7](%@3@5%{[5&“'“ o

PRI 4 B9 R IETE B2 VAT M T D R
SIEHEXTRALM 25(OH) D KL%, A~
[FIIFIE 45 50T fg 5 10 25 (OH) D Al 7 v FH T))
RS MR IR JRYY TS A G, HITA I 25
(OH) D 7K i 75 RAEAMFFEUE S

FERLN, T W19 B e B A 8 B2, FH D AE o
YR AR R SR LT L IE W B G RO
150 ~200 d, 11 Y G I B S 450 BR R 90 ~ 120 d,
RS BRI LA N, i R R S
JRBHAME S b A T 4R M K
Sl NS = = R N S hBrirk £ 5 S LE 2o o e W)
WFFEXRT 5, HEBR T 26 28 %) %% B2 ()52 ), Dhanwal
28 L URRT SR DXA I R, B30 451 FH T A
HLRCEMIRYT 1 A5, 50 S e R
SRS R AWFSTH TR AR IR AT
T2 s BT T2 /IN T Lw, BOR AR BE ik
bR T HCH TSR YT X B B E A 5, ASFSE
SEFOR LA L Ward = £ 15 %5 B R T 15 % %
MR, 25 A G X, A E N MG IR IE 52
KU TCR A B % B %, Boonya-Ussadorn
sl URESIESS, AR S R A ML, R s %t
PEFR OB Lo SR e 208 2 2 34 W) 4
1%, SEMFLT S WS LB, W) R R B AT I 4 2%
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HIZePE Graves i B Loy JE 81 Ward =1 . KF%
FIX Ay BMD 22 88 I T IE 5 X REAH

AT AR 4E A R D KWL 5 HT, 45
WACE LG 2R, HITAARRYEAZE D
K 30T, e i B A G225 57 HAAT
NEBEEN TGS . AR IAHYEAER D
F0 A S B R (0. 90 £0.19) g/em” B T4
D AR SR % (0.75 £0. 13) g/em’”
(P=0. 01) ,{H4E4= 2% D B = W 4 B i %5
(0.86 +0. 14) g/em” FRMAR i T4EEZE D A
RAL(P=0. 042) ,#/R4EEFE D K PRESH
TUAL B E s 2 B TC G, AT W PR AR I 3K
25(OH)D 5 Ly L, Ly La Lo B8 800 B8 KA%
F Ward = 2B %EH TS, ENTE
a2 SR ] S 4 RS SR8 43 B i T I 3 25
(OH) D 7K, i H DXA P2 Loy B8 E 2% 5, I8
KB TR A AN T 25 (OH) D K58
WREAFAEAROCHE . R ULHEWT , R S PER LR
Il 25(OH) D /K- 5EHETLHELR,
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