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Abstract

Deficiencies in both vitamin D and iron are recognized as two major public health concerns around
the globe. Iron deficiency anemia is a common chronic disease in children, which not only leads to
poor body development and slow growth of children but also seriously affects their intellectual
development. Iron, an essential trace element in human body, plays an important role in main-
taining the activities of hemoglobin, myoglobin, and metabolic-related enzymes in human body
and can participate in various physiological activities of human body. Patients with iron deficiency
are often accompanied by oxygen transport disorders, resulting in metabolic disorders and even-
tually anemia. Hepcidin is the core regulator of maintaining iron homeostasis, which reduces se-
rum iron levels and is the most important negative regulator of iron metabolism. Recent studies
have shown that hepcidin can be used as one of the indicators for the early diagnosis and efficacy
evaluation of IDA. Vitamin D deficiency is also a common micronutrient deficiency in infants and
young children. Vitamin D metabolism is dependent on iron and its deficiency might disturb vita-
min D activation. This paper introduces the current research progress on the correlation between
iron deficiency anemia and vitamin D levels in children.
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1. 5|

MR A E P AERA L AR, SR LM%, R TR SN, 2019 4, 4Bk
39.8%I11 )L #i(6 2 59 /™ ) [LIAEAEZL UL, 73 M50 2.93 42,5 % UL R L, (52 BR[E4E#4H )L # 16 47.4% [2]
X LE PR Z AR R R R EK3]. EPREARRME, JLEFITT S SE0E AN ER, N
FRE, SATTMAK)LEF O, B3 AL 1 8Ok e I AR T3 A T JLEE[4] [5] [6] [7], MKz
KE, BMEEEH THSE SRR, WA ARES, JLER MBS ARG =4 K s m[8]. &t
PETT I (IDA)Y H AT 4R 2 S A0 i i BB R H[9], IDA (IR IG R INE 2R, SRS WA S, 18
PEH M R BORESR . RN R4, T HEm JLE[10] [11] [12]# K B F4K . Juan Zheng 55 A
[13]4EXF 2601 44 6~24 4~ H 1 JLEZEAT T A2, 32 ML E 808 %6 0 26.45%, H A Sl gk ME ST M J L 2 5 27.33%,
WFCR I, ST i A S M ST 2 ) LB AP 24T AR B 108 DQ R F T, #t—PSk
BN, BRI A LE KIZF) . M Z)FLERPER DQ K T RIT M . B2 N 0b 75 1 f &
JCE, WAEFF AN IMALE A WAE ARSI R HEAER, 725 MRS FAE g D),
BB Z XA RS, RERG. HILRS. Gl KRGS A EEY W, BRI A SRS I
OV, AT AR RN B K, & e B B SAR  Rs H 7. 4845 D 8= B 2
IR F[14], AU ARALELE R D XA R G MHIEFH[15]. & BHEE B AT E N AN OBV T R 4E A
F D AP AH IR T2 BIAH SC SCRRIEAT 2538, LA ) L3 SR PR 3 I (2 TR R A 7 T %
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2. BrektER M
2.1, Bk kA

FRERPE ST AR 2k = S BUMLLL & A& Bk, IEIR B DL/ AR e 3 3T, ifn i 2k 2 kb
FERFNEST A RONFR SR FTIME « SRR T M2 ) L WRB M, MUSEULESG AR EA R MK
BN, I H™EEE I IR E[16] [17]. BRERNELHEWMETCER, kS A f Ik 558
AL, & M[18] [19] [20]. HET, REEIT Bkilf), FIHART AL H T T IDA, s m
JR I RO E N B, o PRI o ot X L 19 P SR PR 58 B b 7 R AR R M P IR, (R AR Y I 4T 2
ARG AT B2 ML ARER[21] [22] [23]. Clement &8 A\ [22]H1 5t K I & W 10 e 14y ) L(6~24 A F) 4
JA Z R SR (HSM, 1.71 250 8k/100 504, AT, BEE R IHERS, T4 iEs: HSM J5
HYILRBEAR(p = 0.020) A AT N, HF A MG S B0 E L T R, v 0.3%, $#nt
AT e Bh T OB PeRAS o LM — U R IL[23], H252 & Bk Ab & i 1)) L 28 A8 22 0t R sk 19 XU, B I
B, MR R,

2.2. BRALHE

PR NKEEMMEITEK, CEAREH. ARSI A VR 2 A SR R 28 50 2 2
fEM[24]. FENMRA, B2VFZ ML R A AR AR S SR A ARBIE . IS A AT R g G mia
pmaE AL ER, 58 RENIE SN Sl RS 5 R M AR R IR 1
MR, MRS TREA R EENIIRE, FOVIXLEIhEER N T DNA Gl GG 7310 2
IR 25N R [25] . PRl IR LIRS M MR (Fe® ) I = Ak (Fe™) . kit 41
il bR A EOAR MU T AR, e AT REAR SRS 7 R [k [26] . + —diR B AR R BRI PR A AR
EEMEA FENBRRGI Fe* B bR Fe®, — /)5 41 i P 1) 254k B 1 (Apoferritin) 45 & 1% ik
A (Ferritin), B ORAAAE R LA R R, 5 — &R 2> S A0 o b Bk SR 1 45 & Jn 72 A A E N I, JF
SHFERIR B (TS &, R B, R, dnsrBE b AL gn A= e, LA AL s B &
e PAL P A PR AR b A . R TN R A R T AR A R A AR SR (IR A B R ),
WIR Y B R GEIIAE 5572 M LA rh [mlick . B - E LD AT e, SR A/ W A AR e R [
W2 25 ZIa Ik, REWRE KZ BN MBS UM T2k EH[26].

WPEAE SR AR S B BB & R A AT D RE[24], G ™ AR hepeidin SRd il iz 4H i A E I
2 M AE A OB IR (LA 1)

M LR, AR b B AR DR R RO, RS, AR SRR ER (A AR
A FIRIAL AL BRIRA B R 48, CREMEE, WEZRLai bRk, 152 KA
JFFAE A= hepeidin. Hepeidin 42 fil i 4H B A1 Mg 20 MRS EOERHE AN IA, B0 R BRARU R GE R0 R 1A 1

2.3. RFRSHRAHHXR

TEMZZ 5P E AT, 2R FK (hepeidin) & —FFIEATAE IR, B 2R H
To EMMERATZ AL PN, Il FUR B R SRR [24], AT 9 TSk 47 1) 2
RAYIFR EN[27] [28] [29] [30]. KM 2 AT AT BEHLAA MIEPIKT- PRI GE AR BRE. 2ORE. L4000
A2 R B2 A R 2 R A B4R [31] . Hepeidin HigBkEE FI(FPN)4E &, X MEi— Uikt iE e, 2
JER TR NN AR . BEfE, T8l bR AR, A B AN R AN BE A Ak, T Bk B B AR
IXUEZA AR . Hepeidin IR IATE 240} ek ik 75 SR 3G I (R 2208 T, MI7E 20 AN ifi 3 o gk
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RIS B, BREREIE EPO SZAR(EPOR)FHBHEER SR B 524k 2 (THR2) M I8 £ Hh e 18 I B 20 40 M AE i 3=
(EPO) /= E FNLL 20 i A= B EPO FRIBBURRPE, AT 3 5 21 40 B A i [32] o 7R 4% BRI, Bk 18 22 25 i) k2>
SFELL YN R A0 [33] 1) FPN FRaAI N, FECEE T FPN BRI Mg, DGR M5 Bhke s I R4 40
YA G2 E AN [34] . IXUEEHRR I, TERRGRZ B IL T, 20 RN MRk ek A4k R5 I ot 77 R kAR 1,
T BT 5 0 400 B O 200 P P 2k R T P (18] 2) . Hepeidlin 32 = Rl 42 3% IIRERAEAE . 2040/t jifs 5 M
RIE[35].
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Figure 1. The main tissues involved in the regulation of systemic iron
metabolism
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Figure 2. Iron homeostasis in iron deficiency
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M 2w, KT BRER IR NPT . ST R 2 HER S 5 A A B AR AT B R A PR A
CLNA IR I R R AR (L fT k) o R = 25 R0 20 0 FR R R R AR I R BRI 1. AR Z R,
PR R ALEE N HAMP [ el . ARERE 2K P @ i 38 gk i A2k B (1 (FPN) s, 386 im B s
11 A 4D TR fi 200 o R RIS T B0 I FPN M RR LA, Gk — 2B BRI 1
200 A () 200 M P R R P . R = 3 1 5 21 40 i A B 3R (EPO) A P A Rl i EPO 52 & (EPOR) B #%
R A B A G 2 1 98 2 AT i EPO BRURME R S 2T 4 B A J A2 1 2 (TFR2) 40 4T i A= ol P 484 im a2 4
L R A 2> S S04 A 9 D B AT 2 B ek 2 o R T N PR A R 2 (EPO) IR R 4T 4 i = A 1 — Fh i 25—
— 4T (ERFE) B AT AFIHI R R 17742 . Al LT kRon |l A FEskRon TR Bk
FORERZR FPN BT kAR, HOF KRR R A R R R L, SOF LT R LA
IR ARG IE o

3. %ED
3.1. %5 FE DLk

Y3 D & — P E R R [36], & E EER TR 2 BIBH S HR G IS ) B kb= 2R (19[36] [37] [38].
XFRZHNKUE, WK YEA 3 D B B I RIE, BHCHRGT X 4EA 25 D & s s e B 52 ik . 3100
i ARRMEAFIFE[39]. Kathleen E. Altemose 55 ATERF AR R I, #&Fiik] 7y, 443 D A RM= 1)
FNJLE ST LR 44 K D 78 2 19 A AL = 2.39 f55[40]. AMATIEIT 2 fhigfiesimgid: %X D, —
Fie B PR, 55—l b B A ) 7- i I [ 8 1 K Sy 280~315 nm [ 58 AMR RS G & i, A
RN Z) 90%I1 4k K D # 2Bl Ja #IRE 1. T2 SYRIEINI4ELE R D IE A IR 44 % D,
FERFEIAE AR AT, #HERRE . B FAER], 2ET & a 25-F2 44 & D3 [25(0H)D3]
K 1,25-—¥:4i4: & D3 [1,25(0H),D3]. 25(0H)D3 X 1,25(0H),D3 ¥ i h 44 & D MIfEER R, HH
8 1,25(0H),D3 1fi & , 25(0H)D3 - Wi, K& 2~3 A, HIHALEM K+ 5 NFasE, Bl 25(0H)D3
FE R MR 4EAE 3R D OIRS IR FEAR[41]

YerE 2 D Bzt S N — AN E Y L g R n) R [36] [37] [38] [42]-[47]. AR, 44K D
BLZAE(VDD) 522 )LAET- R, OB FEIE. BAETIR. BRI 5B RERG DL R 4R w0 A
SR RGN e [48]. FEEE/NT 21 8 )L E MG DR S, K AL 70% [49] [50]: E—
ANCANBEAIERE (A7 22 BA B, 30%I1) ) LB BLZ 4E4 5 D, 66%01)JLEL4EE R D ASE[51]; HAFIT X} 4k
A D BZ SR AMERR e XA E AT RoR, 15 %) LEAIRFERN 4.9/10 J5 N F[52]; o E— Xt
6 % 12 % JLE NI TR I, 59%FTEYEAE 2 D S = 5E[53]; M HHIL M — Wit R, £ -HI 0~16 ¥
JLEE Y, YEARE D SRR IR E Y 40% [54]: HEAhTh, AVEEIERNR ) LE T, 2947 23%H1 52911 JL i
o1 B YEAE 3R D ORI B FE[55] [56].

3.2. ¥4 E D 5HIAE

25-FR R AEAE F D AR A AR R R E B AR, BORE S I NN B e T RE . 4HE
FETEAN T3 A LA L ML D RE[57] [58]HRA R SR 2 FRE SR R B, 4E/E3K D shZ B th 53T 1M [59] [60]
[61] [62]AI X EIGINAT K. 4E4R D LAWY T2 00, WE = R0, B =ik
A D HEEMER A A =B A R AR R E A B LR ) L-a-Fe Al B0 A R AL 1
SR, A AT AN, RSN AL =BT A DNA, JFEEH4E4 R D R AMOIER] . S
HelEL W], 250HD /KA 2 3 BUH §l R A = Be A s b, T RERR il fe LU A 2R B i L = e X fie 40
M DRTE B AL BRI GEIE T, 5N ZL A A R U RAE AT JF R (2 20 40 4H 4 2 [59] [60]
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[61] [62] FIIRLT A0 A BER 2 AR MR o SR 3R A i A — I ok 100 1) 22 e 92 41 i 3 55 12 9% 41 i A
T, AR RBETIRER T R OCEAEA, MRt S s s, Bk BEAORE . 4EAE R D AT EH
AT B A2 8 AT R Go g M DR 7 14 72 AR SR TR T8 I R AZ s 4 BR] - S aed SR A ) S B80T L i R o SE
WAE. BRIMTTE ) hepeidin ZE RAEIA TG L, SRR HIPELLEMIAE % hepeidin T RERE4EAE R D 1)
SR TER T . 2014 S —IWEEHE UKL, bR E4EA 3 D (100,000 1U 4E4E 2 D)0 iiE
250HD /K°F, 7E 24 /NP, 51EH 1) hepeidin 7KF T B4 34%5 JG[15]. 8 3 #1412 ¢ 4 A R - 70 B 440
il hepcidin f)ik, 4423 D AT RERf K REAT R a) BRI A A7, Rk 2040 M A8 e A i 21 2 1 1645 R [63]

33. HEEZE D 5 IDA

BAERIE R A A R 4R R D IR iR EEEH . B 5500, Yot B anm A&,
BEEE AN IR TR, BRI R A0 R R A . B AR MR RR IO T A B, RO R
P R A R A A i RS2 Bl B A . B A R IRk . LRI A | R
AR K B A S B2 Ay FRBE TR T 18 (PGC-1/8 A2 I ) ZR R A4 S 45 IR 1) o i A i o 28 5
L, RS M (ROS) AH A i Wm0 i 23 e R B 2 AW A 1 2 22 R o ARAE 2R R . ROS
M=, ML Fe-S SR & b ie EEAE R, RLRRIFIRE & 1R[64] [65]0) 0 HEH B 7Y -
DRI, BT i 40 PR P 0 A AR W ST A PR3ty 2 DG EE TS o DRI, 4 P 8k 2 S 9/ T 5 B0 Ri A f
A B R REPEAIIRE AL, SEEREARE, REPHFEL. L, sk, DRfEA B
AT BRI, #B 4 5 EUH Rk SR B AALE, IX O 24 K I PR 58 AN Zh Pk 78 Fin e 52 [40] . — T3+
KINBENFEOIRE FLR B, A IDA Wi LR FH 50T M B ARG, 2R B AR PR XU A 10 5 £ [66] -
FH Bk 51 B R 2 S ECE AR IS R ThRE R EL . B S0 AN DA O, TR E RS
A AT/ ), BR S = 2 bR T X 4 RURT2H 23 ) SR A D T 5 BUIR L AR (B ) o VRS R T
(HIFs) A2 B — MR BUR T o IR — M2 1) p S RN 7 AR S, R4 R LA [67] B 1)
FABEN . 28 DATIA, B = il i S e 4E A R D AR 3L .

YR D HEVERMET I ] IR Ol 12 iRIE[68]-[77]. Blanco-Rojo Z5 N[761iEM, kB 104
MR D shZBIA IR M. A0, B ZsR IR IR E RS IHAFM 25(0H)D 7KF; Grindulis
LN[T81FR M, Wil )LE BG4 A TR D KV BRI AEIE 22 Gk Qader 5 AN[79] kI, HELIEH )
JUEEARLL, FH e Bk 26 ) LE I 5 442 3R D AKCFEUE; El-Adawy %5 A [801IESE, 7R IDA IR K&
BHAEA M, iR D B PR A TR R A Jin 2 A[81]1K L, 67%(1) IDA B LFfE4EE &
D k= 4E;: Grmonus 5 NI, MIRAEEZ D /KRR )L i I 21 2 R0 IS kK ST 2 35 BRI [ 78]
IXUEHE R, PonBEE T 4R R D BRABEIIRIE, 25 T4E4E R D MR, FRE MRk T R
BoE4EE 2R Do ST, FEDEE[78]09 22 AN H RIEIN L 75 EPFEAGFR[72]4F b i) L 2 5l i [ [82] 12
N IDA f)LES, 4R DRSS SEEE/KFILR. PURIRFFRERE, 44235 D v Red #ii T & 2= 1
T S B R 28 20 M DR 7 R BRAIR FL KT, TS kB =, AT Fo Rk Il

R LRTR, 4EEE D SRR IDA ) LE R A WS FRIESN, T IDA BIiRYT, DAERIEE
PIOLRIIHN TS, (HEWFFUESE, 4845 D 78 IDA [T KIATT TH A BRI & .

4. INESRE

BRERTER IS BRI R L 4EE R D /KPR IR . BRSO BRI SavE A E ], 43 D AE
BRI 2R A BB A A 51 SRR R BT I R SRRV SIS 4R AR 3R D KT Z AV R SC R ATIAFAE 53
B4 3R D M1E a0y — S8 i R S A 3 f g fit 17 s, A8 H T4 3R D fESAaaSh i w FC S
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