IHOtAOLADIGSSAYUX - W12 H 25 12 2009

&
I
r=
Rl
[

483} o fol]

EE®
of

vlc}
2 =
o dolahetad

s

Iron Deficiency and Brain Development in Infancy

Ae Suk Kim, M.D.

Department of Pediatrics, Dongguk University College of Medicine, Gyeongju, Korea

As the most common nutrition deficiency, iron deficiency not only causes anemia but also influences the
central nervous system development. Its pathogenesis is supposed to be the alteration of neurometabolism
and neurotransmission in major brain structures, and the disruption of myelination. The first two years
after birth is a crucial period for cognitive, behavior, and emotional development with fast brain growth.
If iron deficiency occurs in this period, cognitive and psychomotor function cannot be restored in spite
of adequate iron supplementation. Thus, iron deficiency in infancy should be considered as a serious
disease. [Korean J Pediatr Gastroenterol Nutr 2009; 12(Suppl 1): 46~ 52]

Key Words: Iron deficiency, Infancy, Brain development, Neurotransmitter, Myelination

A 20099 109 31, <9l
AL« Foll4, 780-350, AE AFA ARE 1090-1917]

220009 11¥ 6%
FEga oFuet Lolatetw A

Tel: 054-770-8253, Fax: 054-770-8378
E-mail: aesul @paran.com

46

dololl ] e AF W QA
Aolell T AE A olsh7h oy PSR, 173
B9 A oY, 523 YA B4, el

9 S0z #4%% Yk

=
=
X
K~}
_‘>:‘
1
r]I
i

M1 ,
U
ko i‘_g
o
o ©
=2
R
_‘>i
i
P

ot

o2 =
rl

ofN 2
o

=2
)
st
m&
o

«
by
-
O, o



rhu

1. Eo| tjAZ|H

A AE TR wiET = 7] ulliell AW
AR By A8 Qo] HE A Bk F
o] 2o Fosith &L AT HE¢REF Y
Aol E3hs H B o] YA o]-&-F(bioavailability)ol] v}
g} Frgo] th=ARE AAl a3t HE Fre &
o] A Lol oJsl =A-Hch

A 7 7HA Felrt e, A4 9 v e g2l

(myoglobin) > 2 FE] f2HH F(heme) Fele] M}
H 524 4504 'rrEHﬂl“ A (iron salt) 0.2, A
A7 & ] 2gXo7 TEDY 3 o dre
et A Eetol| A 553k 58| (heme iron transporter)
£ E3lo] AR AE HE Sol7} dlgl el (ferritin) ¥ 72
gat, AdaFolvt A 2 AelelAde PRk
b 2 o]& o} A F 2 HlAk(ascorbic acid)@ 4 o] 2| A+
cytochrome B (DCYTB)®l| 2]3l #2714 (ferrous iron) 2
Al w? Ay H'ol-&3} 7| divalent metal ion
transporter 1 (DMT1)S E3to] F=oh?,

A AL So7 F% AR A e
=2 Hg—%&] kU 1/1—7:] 2] ":d—‘vt_,‘%

silelelol] A3t o]
R A9k A ks e 2

o

]

=
439 9 5ol
= ferroportin 1, hephaestin®] o3}, Hepcidin
Zroll A En|El&= T 2202 ferroportin 101 73 §h5}o]

oﬂOﬂOi_/] ;<4 l,ﬂ_ulg o_;]zﬂol_]:]‘lZ o 73% /‘]Oﬂl_‘ 7‘1_
oll 4] hepcidin ¥4 &
A ZIchHFig. 1).

Efizs (transfemn)%
W el"l skl what 7k
3t7] AeliA= E%ﬂ_éﬁ]%o}] st
A\ (specific transferring receptors)”} 2 23}t}.
A A% Aol A S5 4 gkl 9
2 Y A AR FHLA A E 9}511/“

A (iron turnover)®] HE-S A&

‘?’:"‘%’3}7“ 22R=3

1= =]
‘__1_H:‘ o]—

3k ¥ ‘Q"j Aol A
B R R *]710" w2 A Wk
°§°—1% Sgh w0 2 sl ghep,
7] &l (basal ganglia)< F&] FHZT7]oll w2 A
T xo 2, S3lA A -F(dopaminergic fiber)7}
}:5]01 0101 O]Z] ‘3_] 7]—76 7]0—]\':'4 og% \.cr’-E
= 73 ZE(neuron network)S -4 skth
e iohe 849 &gl dAlE
*=o}7] (monoamine) tAtoll G3k-S- bl
Ak A A e o7l F HzHoA AEEd
(serotonin) ©|3}=Hgof] FoldtE T49 EF E(try-

ptophan) A3} & 4= (hydroxylase)2} EFo] 24 (tyrosine)

_
/ aem iron \
Dietary iron

N\

Non-haem iron
Fed+

Ascorbicacid

-'-'

Duodenal enterocyte
Gut lumen

Hephaestin

e

Ferritin

Fe3t —P Fol+
Transferrin

Nat

Fig. 1. Regulation of intestinal
iron uptake*".



48 - A0t E | duEs|K| - K 12 H B2 15 2009

Tt A (2o, Eaiu)e] gEo] 7
219 7182219 (catecholamine) TAtol] o] s
o}4](monoamine) AF3FE 4 (oxidase) B5% FAEHI
ok FHZ A A AR AE Y Bl =
EOMLﬂiEH EEE = Wi DL D2 AR B

£ monoamine transporterS 7FA=A|Z1tHY. 8% wheta}
%74] T Eanle ¥ o AR Aol mized], Az
B A} helEeinl o] wske d A ==
oy Y5 w3t Y AAHFHTG dAfo] glg Zoer B
Qlck zelar o]# Eizofql(monoamine)] 3=

7A%o] A8HIE F7} AT wi7tA] A&H}. of
2 HY 27 A Ay 78 Y A Thy-19] 7
49 ARAL B2 HIAA 71- AT o o 27
7o AYas FaA7IH,

F Al Ael717 5 A ZAHL ¥ Aol A
myelin lipids®} phospholipids $tAjoll d3ks S, &
5] 7143} sljulhippocampus) 22 5L o]
A A A ARG HPA 7
73, el Lol A] A 4 A2l E
wg/L o]kl T BA oto|7t =T
>35 pg/lLyd= 2l oy e} ohE A R4&e

.‘L_o].x] .‘I:’_o]. AL A Ao g 93l gju

b
-
o
o

oL
ol
[

%
L2

i) r-r
N
FJ

ﬂ}‘(ohgodendrocytes)“- Az, AT &
P55 st A7 (neuron)

Nn

EZN f_"ﬂ. o

2 off
of &
ol
o

ro S L

% (fatty myelin sheath)S 3%
EH Aol I esle}. o

© S5

:Ql_"
o
4%y
Ne F
>
_xEk{
x:l.
o)
X
Mo
r

2
o,
rN

A el

2

N

A a4 A A 5E sk uhA

ol A = 04{4%1 xl ﬂ E‘r(Flg 2! o

2 borE fu o do ook o
4
b
U o

offt ofN
G rJ
mf B it
o
= al
2‘:
—
o

szl ¥ el At
Z3te] shalo uhE AR FHH T wEEd
<™ (rapid eye movement sleep)] ¥ 3t} ¥ 3} Abol]

WP s A7 2] vt (frontal asymmetry) 471 0]

(¢

¥ 2 oft v of rlo A Jb W [N oY

ﬂ a
r_>i
5y
ShiA
>~
mlo

3l A AR o= A ¥ =%
?1'78 A (cytoskeletal stability)¥} A] {2
gt 42k (gene)e] W
el Wskso] 27 A

of| A lﬂ rE
715 (synaptic function)<

Hg s, old =

JH.

B —‘ﬁ

—#&— Former IDA, infancy data

J—
—&— Control

7
E | 0 Former IDA, inf:lm'yi‘r 4 year data
[
E
=
S
S
=
=
=
=
~
=
.
-
=
~
el
384
;‘-‘f‘ mean age at follow-up
43
Birth 1 2 3 4 s 6 7
Age (vears)

Fig. 2. Projected rates of change in CCT'"”. These curves are
derived from HLM (hierarchical linear modeling) analyses, The
bottom curve shows the pattern projected for the control
group, The middle curve projects values for the former IDA
group based on infancy data alone, The top curve shows the
projection for former IDA children revised to include the
observed value at 4.3 years, Points with solid black symbols
are based on actual observations, and points with open
symbols are estimated.
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