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[Abstract] Iron deficiency (ID) and iron deficiency anemia (IDA) are the most common single nutritional
deficiency diseases worldwide, with a high incidence in pregnant women and children. Due to the insidious
nature of this condition, it is often overlooked. However, once it occurs, it will have extremely serious eftects
on children's health and normal growth and development, especially causing long—term and irreversible damage
to brain development, resulting in delayed or regressed intellectual development and even behavioral
abnormalities. Both animal and human studies have found that the impaired functions cannot fully recover even
after iron supplementation. Therefore, this paper reviews the impact of ID and IDA on children's brain
development, aiming to establish the concept that prevention is more important than treatment, actively carry

out the prevention and intervention of iron deficiency—related diseases and the prevention and control of

neurodevelopmental disorders, and provide new ideas for promoting children's development.

[Key words] iron deficiency anemia; iron deficiency anemia; brain development

2 (iron) & AT T L AT OHFHETRZ —, 5
5 ML A A DNAL 4 o 1Y) 5 M SR e A )
IR AR IR A VE 2 BEETEIR & 8y, 2 55 KK E YR Rk
MERGENREE LA . KW SRR, RN D 1125%~50%
NFEHIAFAETD, BN 5 SRk TS K 249 50%, 1 JF 22 100
N I TDER Al T R IDA R R (2~ A%, Fl R P E AT
A R AR, BEE 22 TR IR A R - N RAE TR AT AN B
e, LB IR e R TR S BIOROE 22 1 DR, h R RE
TR AR ) LZE TDANTDA R DL BLF- AR AT 21 3 .24 - L 5B
KA R BRBARAL . ERAH IR RN TR R
T LA R f i e R A e A 61 2 S5 R 3 SO LA Bk S TR
M3 S LE TDECIDA T A o FL T X 2> R GEds B DI RIS il 2 2%
P, AL TR R IR LB E A K5 2R, HAEE A T

i gmE ", AR KR GRS AT AR TR 24
PRBE T FERT SR T RE N B S HeAt s IR n AR A o AL,
ARILERIR T IDANIDARE KM A HIFZ M AL AR, X% Bl 6 ID AN
IDAG| A R &5 SR AT B S

7 RAEAGUR AR T (A2 22 2R JR 2 B 34F) 3 SO
AR E I “HUEE D7, X — I R R & PRI B
LRt/ BURM B, B T TG . 84T A AR A
T FRI A 50 A 55 B S R, S R Dy A 22 [ 1 ) 7 B
SE T HERIA R G54, IR AR 2 B 1 A B A 2200 B TS BE 1Y
KFEBLE T AL BB U IR R O A T REAFAEBRAK
TR DS o 7E KR SRBORE ST h R B, Rl 3 5 O A R
B FE RN R E o IDAT DA e A8 oA i 45 4) (PELA B 45
ANFRAPIEEL)  FEJR TR TN RE T %, 5o 2 L4 Bl v

238 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Basic Medical Theory Research

FAEHE S IR ICHT R
FE1HOF | HeRA 1.0€2025F
SRR B3| TS ISSN) & 2705-1102(P) / 2705-1110(0)

16 T B D e DA S AR A o T R B 3 R e R X I 4
BUA o i D FISCRAR, N sZmaicdZ . =1 WHIAIZ ) g
71, B GAGIAT A, EERIEME K GRS I
PER T IROBLAEIR « {CAZRAT AR S T . R DUk 7e 4
1, {2 R SRR BT S0 — L8 R A D REFNAT 2 0 = FF
2% ) LB M E

1 X K B &5 44 % Bk BH AL B9 22 i

Ak 5 B R K I AT I B N SUR AR S X, I d
X4 5N HI D RE DA 46 R S DA DG . /T A 7 SR AT I
Ae PRRHE G S T E EEAE S S NRILIZIE o8
IR TSCRAR N 518 S B A R R H K. BRERNT X L
DX SR 453 5, K™ E B L3 R A R R

KA R = R AT I AT B S BUR N S e . W
FLHR A% (MRT) BIF S0 B, ko = 00 B2 )L K I I 0 SR A4 RRRL DS,
TR T P BRI, 02 i S AR 0 25 55 A S0 Th e 25 DA 5 1Y)
XI5 & 245 ¥ #Mengdi Hua.Donglin SHi™ S5zt 5c"0 ™
— 3, NFERLARID ] 8 23400 25 A0 T0 1 107 1] 55 P9 55 K i D
B E XL gE ) R BUE v REF I & (55 1AL s FI b3,
HET A RIRE S R R

TN ST I, TDA LB ) K i o 1 5 45 44 S, T RE S
BT 2 I k. RERHAL R ORI K B B REE N — TR
REBEARIE AP R L AL I ORI, BA LR, X T &5
SRR LHEE, — B4 T BN A AL Tl FE RS A AN
TIRe A5, ST BRIV TE 128 ) L 0 15 J FRLAY (ABR) FIARL B
R HLAL (VEP) W 7T R B, FeB AR IE 3 LW B g K,
T B A 0 A 8 ol W I R A, X g R A AL 2 R ) i 2 A 3
PEAL T H AR IRURYE o SRk 3 B DLTR B 5 T 2 e K i
Tl — SR R AT M Th BE RIS e T A SRR R 4T A
(0Oligodendrocyte, OL) J2 = FEAR T A A0 AL, 75 22 70 /2 e ok
A I ERERES, DURIEM & G s Bk U . 2 S 541
JHL P A i A b 2 P 2R I B G A, — B Z, &2
G BTG VE BRI, S 2RI A I IE T RE, AT HOL AE ik R AN
J&, MR E B7 A R TR, AT RS K E A A . 3 A AR
IR 7 1% A2 B A 1 S B B 48, AR BN 7 2 5 H A e
o Rk 2 TP I o A L PR A T AR, 5 e g 7 R L[]
ERRFA RS B2, X 0] R S B I TS o B e, 5 B
SRR E A TR, X RN Th RE - AR IR . . WD R
JOT AL T R B AR T < R T AN B ) 3G T A A A B G E T
TE/D SRR TR AN R B ik FE H, Bk AT BEHD I LI TE A8 77, sl /b
RIZFAEE . FF, E2EmOLK /(G FR, A e
R REE G RRBE A A L, B R e R A R S R B
W2 Ab, BRERTT 51 EOL A 3k Rl R IA, — L8 5 REHS T UM O ) 3k A
] RS2 BN, TS5 RLUR S B BfLAE I A DG ) R AT Re g
Wo B, 25888 E 05 B BERE IR 2 B (MBP) Rk T i,
2 FERER B A Uk b, BB I A A D RE. =, XK
A ZE 2 RIS I 6T i S RN SR AR HEAT AR 4H 2 23 W Fa o

TSR R S BERE R AT A S ISR . SREERE AR S A1 Q AR
W2 TR IR K R SCRARFE L AL B 1 EE R XL
1 300 0 B 9 T AL T R ) LB A LU Bk R 2 RE W R i 2 A
R JRE 9 1 1 AE B, X R W5 B A A AR 0% (K R I T
RECAXZ R TAGRW. X — KPR T8 ZAE KA
IS TR AR ) IS R 0T S8 SR T f A s Ak B s

ORI 435 Ay R 8 A F) 53 T RE DR A 22 A% BT, TR
WAE SR G IEH R, ARSI T B A G 52, ELAE
BT RTINS RESIH . JLEAE RS SE BN T
RE S RIL NIRZZ, 2B VMR RE S T B, 2 ST AR (1 B Al
BRI BIFAMC. WFFCHEH, ID X IDARI B2 4h JLIEiZ 3 K & 7
TR G . XA LR SR AR ST RAT AT B S A BN 1
(KIS 8] L, 38 L RE 2R 4T LR RO XA B DL AN IEZE T Al ]
FIE AR E , 7 A] e XA AR O UK R 3 B AN RS - 3B Bl g )
¥ E 35 7] B T BUAATIAE 55 ()6 A ) EL 3l p R 15 B, S T R
HAtZZRE IR fF 0.

2 XHEE R ARSI

2. IR0 T 5 BT

BRICR AN S 5 ML F T R LR A ) S8 A Sz, 3
225k 2SR E R, S SR B AL HE
W FHEEA BRI MRS 5 e B2 2 T2 15 I 20 J 1 R 1
DAL 7, I IR R AL (2 AT 25 F R B AR
RN (5-F2 %) 55, oA SR A & DI G . U2
ELRZ I & BB, BRI IR M I A IR BRI, Bkt R 5
ML 5 A RS I SR A I, (e IR AR Lo e 2 B, 3T
ERE L. T2 A RS AR R O TR 1ok
YERFICIEH DO RE, ShEKTT RE S B LIRS R I RE R H, (2 1
2 A 5 figh ') 58 (R34 B8 5 T T B AR, AT SE M A 2245 5 1)
feid. Z ORGSR SN DUBAR RIS 535k
A BLS R o ) 2 2382 DX G S 44) AR ELAE L, (et A5 B A
R AN A, 30 T DL 1 R o] SR, S 20 T B A A
P[RR, R IRFL MG AES—FR L (1 & O B 5 E TR AN
BT RIGEEN, BT RS SR O R RIS, [t
ZR RN A b e A N 5-FR LR IR, I & B G- FR tufig (L
), HEIEHA . HEIR. RAHL RS IIREA K. K, 1D
AITDA 2 (] 132 T B5IX L6 2038 5 F) 5 Bl >, LTI 52 ) K i
5T AR A2 T D RE, 72— RS IS R I, A
Z AL, TREFERER AL I, BB 25z R
T T RSN RRAT Ay s KI5t AN 2, T RE S B0
AR FERE . BRGNS )

2. 2 A 32 Bl

BRI 2 5 22 3 o AT O Bl A PR TR YT, AT S e
T ST AE A Y AR B AN A e o 9, PR SR A — R S
S 3 S A ) 5 B S, LS A2 B BRI SN, R AENS R
B S BRI 1, T PR A 2R 0 S i 2 B L R R B AR
S PR 20 AR, A A 223 JTUAE AR N I IEH KPR R = 2

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 239



Basic Medical Theory Research

FAEHE S IR ICHT R
FE1HOF | HeRA 1.0€2025F
SRR B3| TS ISSN) & 2705-1102(P) / 2705-1110(0)

FHERE I FACE B, BN TIREZ AL 1 AT AR K
PR RGBT RGN, Gnia A0 « BT /R ORI BRI 55, X £
I 55 4 2 380 TR e A R AR OG, TGk T B FE — AR b
TRHET XUEFIRI R T . T34k, R EA 2 AT (attention
deficit/hyperactivity disorder, ADHD) Al 9K it E 3 2R [ 15
(Autistic Spectrum Disorder, ASD) 72 J L2 s} 3 5 &5 L BT 79
MZAT MRS, 52O, v —ZAHRE TR, #SEMIIRE LR
RESH AL I KA AR AT K

3 I

IDAIDAIG IR R ILEA BAlE 1, — R R, IR Z R
Tk setd, BT LEIDARAE T, &5 o KREBCNIDA. Fi4k
ID FIIDARH G ENIR AR REER AN N Ly, XS By 44 {1 R 11 e 512,
THRXILEMAEIT NEEN. BHRE KGR Z,
FrCA BB R AR, I R S8 Rk Z REFISRR 2L % A
PR FRIFEMAARCR, AR/, A KR Bk, RSk, FeE
K, ORI B FE 5 AR, 5 AR A FUHEEL S B St 4
ITHFRERATTERR . R R L e, IMaFE 2T,
TSR INEIThRE AT AR, W] s S
BOLE R IR GNEVE G EANEAT N OIS ), 5525 i L
I ImR B2 BIRYT, B, — U5 T B EA %,
TRYT N SXAEAE B & B 25 B B AN SR, (575 8 LR
PERE DLORAIE, S8 AN IF BOI6 7 S8R ANEE I8k fif 25 1) H 90

Z5_ EPTA, IDFIIDARS T+ ) L3 KM K & A 5 K HA ny i
B E o AR STAT 77 B — N I W Rk M R % &
R AR, W A B I R Hh B O DG BRI U, DAASE RE A8 1
T E B LERB YT IN TR B o SR m iR — 2R 55 A 3R, JeH— I
SR T IDFIIDAR A S, fnsg st -T2k ik Z IR A I E AR
5 BIITIRRT N 3 B A G R, R = G TS 15 it ) BRSO,
ik ) L2 {g FR AN AT K J%

(5% 3]

[1]Georgieff M KKrebs N F,Cusick S E.The benefits and
risks of iron supplementation in pregnancy and childhood[J].
Annu Rev Nutr,2019,39:121-146.

[2]Mirzaei A, Sadeghi M, Moghaddam SS, et al. Prevalence
of iron deficiency anemia in Iranian children under 6 years
of age: a systematic review and meta—analysis[J].J Blood Med.
2021;12:391-403.

[3]Iolascon A,Andolfo I,Russo R,Sanchez M,Busti F, Swinkels
D, Aguilar Martinez P, Bou—Fakhredin R, Muckenthaler MU, Unal
S, Porto G, Ganz T, Kattamis A, De Franceschi L, Cappellini MD,
Munro MG,Taher A;from EHA-SWG Red Cell and Iron. Recommen
dations for diagnosis, treatment, and prevention of iron
deficiency and iron deficiency anemia. Hemasphere. 2024 Jul
15;8(7):e108.

Bt mriE erb e R MR T Y EILEGRE
F7%,2024,32(04):368-371.

[O1Z 3 A, A N, KM 3, . A 4 5 300 ] Bt 0 4k 0 2 4
JLEE R E RN R L] P 4 LA 465,201 9,57(3):194
-199.

[6]Hua M,Shi D,Xu Wet al.Differentiation between fetal
and postnatal iron deficiency in altering brain substrates of
cognitive control in pre—adolescence[J].BMC Medicine,2023,
21(1).https://doi.org/10.1186/s12916—023—-02850—6.

[7]Geng F,Mai X,Zhand,et al.Timing of iron deficiency and
recognition memory in infancy[J].Nutr Neurosci,2020,25(1):
1-10.

[8]Lou J,Mai X,Lozoff B,et al.Prenataliron deficiency and
auditory brainstem responses at 3 and 10 months:A pilot
study[J1.Hong Kong J Paediatr,2016,20(2):71-79.

[O1Z &, 240 7 7 LA d R B 6 8y o B3t B[O
[ 5,2022,50(7):924-927.

[10]Bastian TW, Von Hohenberg WC, Mickelson DJ, Lanier LM,
Georgieff MK. Iron deficiency impairs developing hippocampal
neuron gene expression, energy metabolism, and dendrite
complexity.Dev Neurosci.2016;38(4):264—76.

[111Ward KL, Tkac I, Jing Y, Felt B, Beard J, Connor J, et
al. Gestational and lactational iron deficiency alters the
developing striatal metabolome and associated behaviors in
young rats.d Nutr.2007;137(4):1043-9.

[12]Unger EL, Paul T, Murray—Kolb LE, Felt B, Jones BC,
Beard JL. Early iron deficiency alters sensorimotor developme
nt and brain monoamines in rats.J Nutr.2007;137(1):118-24.

[13]JHua,M.,Shi,D., Xu, W.et al.Differentiation between
fetal and postnatal iron deficiency in altering brain substra
tes of cognitive control in pre—adolescence.BMC Med?21, 167
(2023).

[14]1Kordas K, Tondeur MC, Spieldenner K. Iron deficiency
in infancy and neurocognitive development.Clin Nutr. 2019;38
(4):1520—1530.

[15]ATgarin C, Peirano P, Garrido M, et al.Iron Deficiency
Anemia in Infancy: Long—Llasting Effects on Auditory and
Visual System Functioning[J].Pediatric Research.2003, 53 (2):
217-223.

(161F A .7/ /= EALJE s 4k M 40 o xd B 40 )L #b 24T H K
B[] % B 49 4 1R 4£,2022,37(12):2196-21 99.

[171Mirzaei A, Sadeghi M, Moghaddam SS, et al. Prevalence
of iron deficiency anemia in Iranian children under 6 years
of age: a systematic review and meta—analysis.[J]. J Blood Med.
2021;12:391-403.

EE® AT

kAT (1998——), %, ik, B 7 38 & A B 0 & R i BT R 7
By LA E . RSB @,

240 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



