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RE: BN FRESEFBRHHEGRAENBEEASHELEE D MHEXR KHEERMN AL EHTRESTHEER
RIFHEE., HE M 24042 ERBHEHESITRERN, BEHBW M &% E A (Fer) 25(0H) D, HH K LA
Bro B 1050 1 MEWBE, FEMTE T A G Fer 25(0H)D, MEHRIEREEREMFL  ZOLEXEAKFL
4,0 BT Fer IE % 41 A Fer 71841 25(OH) D, il 5 45 4% 49 2 5 ; Pearson £k A7 3¢ 4307 1R AH 5 43 17 B 9 1L 7 Fer 5
25(0H)D, MAHXY, R BEMH Fer Wi, i HL BN & W80 ,25(0H) D, 8 KK, IR T TR (P <0.05) ;1M
i Fer Fr & A M 1§ 25( OH) D, K FH BK T Fer IEH 4 (P <0.05) ; i Fer #125(OH) D, K FFERMK(r= -0.22,P =
0.001) ,FFEREE, & MRAMK(r= -0.19,P'=0.004) ; if Fer SHHHRISHENBHEYE, S0 SEERES
FREFEREFAGELE DRE, EHFEAMX, REENEERSLLEBRGRIFRREL T 3 i K IER .
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Abstract; Objective To explore the effect of iron accumulation on bone metabolism in postmenopausal women with fragile
fractures by analyzing the relationship between serum ferritin and vitamin D. Methods Serum ferritin, 25 (OH) D,, bone
turnover, and biochemical indicators in 240 postmenopausal women with fragile fractures were detected. The subjects were divided
into groups according to a 10-year division and the level of ferritin, respectively. Variance analysis was used to evaluate the change
of serum ferritin, 25( OH)D,, and bone turnover indicators with age. Student t test was used to evaluate the difference of 25( OH)
D, and bone turnover indicators between ferritin normal and elevation groups. Pearson and partial correlation was used to evaluate
the correlation among ferritin, 25 (OH) D,, and bone turnover indicators. Results The elevation of serum ferritin and
insufficiency of 25( OH) D, were prevalent among subjects, and ferritin increased and 25( OH) D, decreased along with the increase
of age ( P <0.05). The serum 25( OH) D, was significantly lower in the group of ferritin elevation than in normal ferritin group (P
<0.05). The serum ferritin was negatively correlated with 25( OH)D, (r = -0.22, P =0.001). The negative correlation still
existed after age adjustment (r = -0.19, P =0.004). No significant relationship was found between ferritin and bone turnover
indicators. C;mclusion Iron accumulation and vitamin D insufficiency are prevalent in postmenopausal women with fragile
fractures. The results provide new clinical evidence for studying iron accumulation and postmenopausal osteoporosis.
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ERE, BAMLWRT“EAKAE, R, B/
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KUHRRIN, LEEBREMERNRER NS4
BIGHME KT TRA X, T L5525 KKK &
ERE L BEETRTNESRAEL SRELEE
RN OP 22

154 1 (Fer) RIS PREGEEN A FEA,
BAFMHRELTES RO, NHERED
R PR R B P Bk B AE R I B B AR . A
ED MRS HREEREEAA, SERANEE
HRBEmMENE XS EEREN - FEEH
o MTMBHEASEERDNEE, HATHE
MIXARGE . AR S5 W th B 47 R W g xd
£, BN HMEREL BEE DS BB
BT, BTS2 R BB EANKER
BRAS BRI SM AR D KT R L, AP hEE
TG 42 5 B TR B A 0 5T SR AL I PR BUEE

1 #RERZE

L1 BIRMZ

W5 2013 45 4 A F 2014 4 10 A BB B A%
THAZFE X BB ENEERERER. AAR
#E: (1) B3 0 E SR 4 s ik B A R B 3T (2)
WG ARSI CPabEEE EH HEG%),
HEBRIRHE: (1) FFREE;(2) BAOBH(XEE
B REGEF); (3) BB EER RSB
B R R L IR R R s (4) AR DU
RREL PEESE MM E LERMESERER MY
PRIT;(5) 40 ZHIFTOR U AR ; (6) M¥EHE
H >1 000 ng/ml, 4 % 3% , 24 BF 55 3L 2k & ¥ F 35 %
%240 4,
1.2 K¥f$R4R

WM Fer 25 BAE4EE D 1 BEREEE
WEERAK (PINP) . I BUAGJR C % Bk B BB~ Y
(B-CTX) Hi# f1 R BR 14 BE M2 B8 Sb (TRAP-5b) &
HAptE bR, Fer R A% RE LKW, L2 KN
ROCHE cobas 600; PINP X F B B¢ % 55 W% Bfh i 56
(ELISA) #:1 ,{¢#% & ROCHE Elecsys2010;B8-CTX
TRAP -5b % ARG BX % 5 % M {58 (ELISA) #3,
I 2% % ROCHE Elecsys 2010; il 75 %5 (Ca) . Il 7 B
(P) M (Mg) HEFHEB (AST) BAHA
By (ALT) JULEF (Cr) H W =85 & 18 Em % 41k
$64r 2 K FI B8 3h J B R, {X 2% % OLYMPUS AU
5400, R RBEMEARGE - REBEE, &

MERABLE T -80CIKEGE . FE., WE
ST A ARA G — W58 BRI, AT BR L TR 22 57
L3 Silt%¥HEk

KA SPSS 19. 0 Git ik, ERME 41 W B8
A8 + bRAEZE R, 35 IF A B0 DL AL 5o g 4
B BE S 7 s FE - A AT X JE IE A 5 76 IR 8 A Log
XA BEER R ES TR,
FARHE 43 H7 R A Pearson 48 3¢ 43 8 B AR A 56 4 17 o
P<0.05 hERAGHIH¥E L,

2 &R

2.1 —f¥EH

20 ZBAEHBEFRBEN—BREHRLE L,
BEMESEEAERAAERE NEEEQER
(13 ~ <150 pe/L) BB E 3 87 ], (5 36.25% , 4% %%
BIAE (>150 pg/L) BB E N 153 B, & 63.75% ,
BRI 180.4 png/L R BEEE D BHRRES
FAndE™ A D RE (=72 nmol/L) 32 f,
13.75% , 4= % D A2 (48 ~ <72 nmol/L) 52 #,

F1 AE-MEH
Table 1 The general characteristics of the subjects
E ]
%51 B XS5 HE
Normal reference
Index Numerus
range
R 74.19 £10. 18
age
Fer (ng/ml) 180. 40 (128.73 ~248.78) 13 ~150
25(O0H) D, (nmol/L) 41.30 (32.30 ~58.00) 48 ~ 144
PINP (ng/ml) 47.22 (33.27 ~66.64) 16 ~ 55
B - CTX (pg/ml) 584.71 £302. 41 100 ~ 650
TRAP-5b (U/L) 3.57 (2.71 ~4.98) ~4.15
ALP (U/L) 80. 00 (65.00 ~101.50) 44 ~135
Ca (mmol/L) 2.21 £0.17 2.0~2.7
P (mmol/L) 1.09 £0. 20 0.81 ~1.55
Mg (mmol/L) 0.85 (0.79 ~0.91) 0.8~1.0
Cr (pmol/L) 57.00 (50.00 ~68.00) 45 ~84
H M = B8 (mmol/L)
Triglycerides( mmol/L) 0.95 (0.70 ~1.31) 0.30~1.70
8 BB [ % ( mmol/L)
Total cholesterol( mmol/L) 4.67+1.12 ~5.69
HEA(g/L)
Albumin( g/L) 38.26 £5.18 35~55
AST (U/L) 20.00 (15.00 ~23.00) ’ 7 ~38
ALT (U/L) 14.00 (10.00 ~19.75) 4 ~43

O RS BB LU + FR i R R E A M R4
BRI B KR
Note: Values of normal distribution were expressed as mean + SD,

and values of non-normal distribution as median and interquartile.
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1371

521.67% ,BEHEE DT (24 ~ <48 nmol/L) 137

B],557.08% 4% D ™EHZ ( <24 nmol/L)

1961, 5 7.92% , B AL ¥R 41.3 nmol/L; il #

¥ #4845 PINP . B-CTX #1 TRAP-5b W{HZEE ¥

B A RENF S EERETE.

2.2 HEBRTAFR
AMAFRERABENOERES EEEXD

MEHRIEROERSH ERER, MFEEOK
FRERTAR, SERENFXRESKFES 50 ~
59 SAERAML, R EFE (P<0.05);25(0H)
D, 7K BE 3 8 T I, Ho A 90 % ~ 44k 4 25 (OH)
D, KFHBMT 50 ~59 S @4 (P <0.05) ;1
B ¥ G455 PINP B-CTX I TRAP-5b 54 ¢ 43 A
EHEBXRE (P>0.05) (£2),

®2 ARAFRAMFERED LR D NEEBEHRNTH

Table 2 Distribution of levels of serum ferritin, 25(OH)D,, and bone turnover makers in different age groups

£

(#) . i % Fer 25(OH) D, B - CTX PINP TRAP-5b
Age(yr) umber(n) (ng/ml) (ng/ml) (pg/ml) (ng/ml) (U/L)
50 ~59 19 135.31 £5.18 50.48 +17.78  572.61+19.27 4. 2523;07%‘ on) @ 9:;52. )
60 ~69 58 200.83£23.81°  S0.0426.02  561.56+313.87 .. :28.-4646. 95) @ 23~~7‘5" 9)
70 ~79 86 209.422123.73° 482952316 605.00:282.80 . 3437; 9760. ) - 1:!92 %)
80 ~89 60 240.00£144.587 456552212 S74.91s34.08 o ;50; 9508' %) " 2;;2‘1" o)
90 - 17 252.75£173.79° 32.02212.89°  609.13325.81 0376;6529. ) " 32-:"3‘. ©)

Y IEA S BRI B + AR 0B 2 R, 30 TE AR LA o (i 0O WO 5 B 70 % 44 47 0088 ) 4 40 4 ) L 0 L O 2 4047, W
B L8 i LSD o, 3 EA BB AT AT Log 558 * R 5 50 ~ 59 ER 41 3, P <0.05, ‘

Note: Values of normal distribution were expressed as mean + SD, and values of no-normal distribution as median and interquartile. Data among

different age groups were analyzed statistically using ANOVA, and pairwise comparisons using LSD method, and the log conversion was used before

analysis of no-normal values.

2.3 HmMESKECSAFL
S Fer IEH AT Fer ARMABRERNELER D
MEHRBERNER, LGRER, Fer A RAK 25

* indicates comparing with 59 - 59 age group, P <0.05.

(OH)D, KB BKTF Fer IEH 4 (P <0.05); %
4 I Y& B ¥ Be 45 45 PINP,B-CTX 1 TRAP-5b K L8]
BER (P>0.05)(%3),

R3 AR Fer KFHLERX D MEHRBIFH LR

Table 3 Comparison of serum 25( OH) D, and bone turnover makers in different serum Fer groups

i3

# 5 Number Fer 25(OH)D, B-CTX PINP TRAP-5b
Group (n) (ng/ml) (ng/ml) (pg/ml) (ng/ml) (U/L)
Fer IE %4 87 110. 20 44. 60 594.73 + 49.17 . 3.54
Fer normal group (83.74 ~134.60) (33.40 ~68.20) 300. 87 (33.98 ~68.63) (2.88 ~4.59)
Fer JI B 42 153 230.70 40.70 579.01 + 44, 56 3.57
Fer elevated group (183.70 ~134.60) (33.40 ~68.20) 304. 11 (31.78 ~61.95) (2.63 ~5.27)
P{g <0.01 0.021 0.11 0. 69 0.44

O EAE A HBE LU s R, FIESEE U P RS REA RS S BB EEARR Fer K TSR LRER K,

ERBARA BRI Log Fe i,

Note: Values of normal distribution were expressed as mean + SD, and values of no-normal distribution as median and interquartile; Data among

different Fer groups were analyzed statistically using t-test, and the log conversion was used before analysis of no-normal valués.

2.4 MEKRBOSHER D BB
o

ABEMEREOSHEER D.BRRIER
MR, SR ER,25(0H)D, SmEREH MR

(r=-0.22,P =0.001), 0 ¥ & ¥ He 15 45 PINP,B-

~ CTX 71 TRAP-5b 5l FkBEAR R BMHR (P>

0.05) (£4), FFEFHHEEK,25(0H)D, 54 &
B M% (r= -0.19,P =0.004) ,
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Table 4 Correlation analysis among serum 25( OH) D, ,

bone turnover makers, and serum Fer levels

& 25(0H)D,  B-CTX PINP TRAP-5b
Index (ng/ml) (pg/ml) (ng/ml) (U/L)
r -0.22 -0.08 -0.14 0.02
P 0. 001 0.25 0.05 0.73
W& 5 M B AT pearson #1347, 40 BT AT & H BB
B Log #4.

Note; Pearson correlation analysis was used between each index and

serum ferritin, and the log conversion was used before analysis.
», A)
3 itig

Wt B 47 BB R B A B T, RIS R BB R
BMESBEEENSTRETR, SRERE, 3%
FR T IE®H QBRI EE N BSR4 H Bk
HEE S B BT, R B RGO RN
BR. —BRANYEET, WE R E AT
ST, SEE%, G CHRIRE R LA R R
HEHRER MAKERNBRESSHENSRBE
FREEMREES . B2 ERERERE™ENHN
B Mt B EE SRRSO R T
LWRE, AR ER T AWRRBLLE LS
W BT R E R0 R, WE X s B E B
W RSERSEE % D B RIBHEFR AT 0,
M ER S L BTN E L, HWE
B HREERERET R RERE P RER,
SR IBITE TB A — AR

I AT B 00 5 R A I R
W 95 A JFF 4k o BE ARG MR 0 UE T2 F0FFIE R2 K
W, o I 3 R R R LB B AT AR
(BT AR A, AR R
B — Ak, MIEHRE B 150 pe/L BIAK
BREHRERS, HOREE, A SHnHY
FEAHER 36mg &, ARB RS RAHBAZ
MFE 5, B4 25 kMR H U, fEA k4
Xt 240 )45 2 05 M e B R R E , LS ERTE B Mk
B4R 180. 4 pe/L, @it E# FRKFE &EH
K153 B, 5 63.75% , T FLBE4F &8 1 8 K, 1 7
REAKTEHFE,60 U L& FERATHEE
HAFHEFES, BB EFREE AN E
MSEEAFE KERAR.

X BEAMGE 5B RRMN LR, EER

LA IR, 2012 42 (TBMRY SR8 #5 11 .l 76 8678 £
SRR R R AN R AR, B

BETHKREE, AAS ISR RAMES . 2013
4 {Osteoporos int) B H , L L E L HEEAH

CBAE.MHESBRRAKMEEMARX", 2014

ERRREFRIANE 2 ERE S HEEA
58 %4k 45 PINP B-CTX 2 EAEX'" HE, &
BEASMEREEE D KFEHXEEMFER,

B DREHEROEEATHE, LF 25
BHED, RBNEKELEE D WEFRRSES, BEALS
B3 D, AREEH T K, o B 45 s 4 | 4k R
RERDIBELH, BREAFBEERFEMERR
B, AP EETEEER D HKFEEREBEE, B
WS T T M, U2 AE 90 % UG I 4 T & 9
B AT EEAKNELEE D KEREL, BE
WE EATRER, EHEATENKERNRE
1,25(OH) D, 7K B 8 F B, I 7 % & & F0 25
BED, KVPEAML, XRTEERTRHREREL
Mz EENKEEEED KFH—-TPEE,
2014 4E, Bacchetta S ] 25 £ 5 D, T4
Mo, BT RRGEERA TR AT e E D
L&k RE %, BOEA R SCHRIRE , 7E B
WAL I PINF R AL S8 2 P, i ¥ 25 %3 D, KF
B B EH KRS, “ERRMEIT,
ZIERWER RS P - F AN EE, T
BRTHERNAR ESERRGHOEESY, &
BRI g EE D WRA, SME 25 &
D, KERMEK, RITAR, XATHEKERIH
BT B REM N X —PLH .

AWRIFREAGEASTEREIREHABH
MM, AR TRIU R A B AR K, T B %
BEHMWIRAY RAEZER .CRUEHSEM
HE, B4 HEEED KFHHAERGRZRE
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A B M RER
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