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Tom tat
Thiéu vi chét sit 1a mot trong nhitng van dé dinh dudng phé bién trén toan céu, dacbiét Nhan 22/07/2025
tai cac qudc gia dang phat trién nhu Viét Nam. Nghién cru ndy nham phan tich anh  DPuoc duyét 10/10/2025
huong l4u dai cia thiéu sat trong giai doan dau doi d6i v6i sy phat trién hé than kinh  Congbd  28/10/2025
trung wong dya trén cac nghién ctru da cong bd trén PubMed, ScienceDirect va
Cochrane. Céc tai li€u dugc lua chon tép trung vao mdi lién hé gitia thiéu st so sinh va
anh huéng dén céc chirc ning than kinh. Két qua cho thay, thiéu sit trong giai doan sém
c6 thé gay bié:n ddi cAu trac Vé’ sinh hoé‘néo bo, ddn dén cac khiém khuyét nhan thic, Tir khéa
cham phat trién vén dong va roi loan diéu hoa cam xtc — xa hoi. Nhiing tdc dong nay
c6 thé ton tai 1au dai dén tudi truong thanh, ngay ca khi tré duge tiép can v6i liu phap  thicu sat, so sinh,
b6 sung va hdi phuc lwong sit du trir can thiét. Nghién ciru gop phan hé thong hoa bang pbé‘[ trién than kinh,
chtng hién c6, nhan manh tinh chat khong hdi phuc hoan toan cua cac rdi loan than rc?i loan nhén thie,
kinh do thiéu sét som, ddng thoi kéu goi ting cudng sang loc, du phong va theo di phat 101 loan van dong
trién than kinh sau diéu tri nhdam han ché di ching lau dai.
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1 Gidi thiéu hién xét nghiém hemoglobin [2]. Piéu ndy phan anh

e i tinh trang thiéu vi chat sit don thuan (thiéu sat khon

Thiéu vi chat sat 1a mét trong nhiing van d€ y t€ cong A ’g lf N . I g , ( x u; £ s
A 2 A s = KA thi€u mau) chiém dai da s6 va con c6 thé pho bién hon

cOng pho bién va nghiém trong nhat trén toan cau. Theo

bao cdo ctia T chirc Y té Thé gigi (WHO) nam 2016,

wdc tinh khoang 2 ty ngudi dang trong tinh trang thiéu

nhiéu so v&i con sb ghi nhan 14m sang.

Hién nay, da c6 nhiéu nghién ctru tién 1am sang va 1am
. g g A A g, sang chi ra cac tac dong cua thiéu sit dén sy phat trién
sat, trong d6 c6 tdi 25 % tien tri€n thanh thiéu mau do & ong 4P
thiéu sit (Iron Deficiency Anemia — IDA). Nhom ddi
tuong cd nguy co cao dugc ghi nhan la phu nit mang

1au dai ctia hé than kinh ¢ tré. Cac tac ddng sinh 1y dugc
nhic dén lién quan dén qua trinh tong hop chat dan
thai va tré em, dic biét trong nhom tudi so sinh. Khoang truy‘é'n théu} ki’nh, chuyén hod nang lu'qr'lg tai ty thé va
40 % tré em dudi 5 tudi khong duoc dap timg da nhu myehl? ho,a cac so trye ‘[3]' Trong giai dogn so Sn?,h ’
nhu cau sat tding cao nham dap tng cho su phat trién
nhanh ca vé thé chét va than kinh, khién tré d& bi thiéu

hut vi chat nay néu khong duoc bd sung kip thoi [4, 5].

cau sinh 1y sit trong khau phan an hang ngay [1].

Theo s6 liéu thong ké ctia khao sat dinh dudng cac nude
DPong Nam A (SEANUT) II giai doan 2020-2021 trén
nhom tré (0,5-0,9) tudi (n = 349) cho thiy gan 90 % tré
khong dat da nhu cau sit qua ché do an hang ngay. Tuy
nhién, chi 38,6 % tré dugc phat hién thiéu mau khi thyc

Thiéu sit don thudn kho c6 thé phat hién s6m va 1a mot
nguy co tiém an dbi voi sy truong thanh va phat trién
cac chirc nang than kinh & tré.
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Bai téng quan duoc thuc hién theo phuong phap tong
hop dinh tinh. Tai liu dugc tim kiém trén cac co so dit
liéu PubMed, ScienceDirect va Cochrane bang cac tir
khoa: “iron deficiency”, “neonatal iron deficiency”,
“neurodevelopment”, cting cac thuat ngit lién quan. Dbi
tugng dugc tap trung phan tich 1a tré dugc chan doan
thiéu sat hay IDA trong giai doan so sinh. Ngu6n chon
loc bao gém céc nghién ciru vé co ché sinh 1y trén dong
vat va con ngudi, nghién ctru quan sat va can thiép &
ngudi, bao cdo dich t€ hoc va céc tai liéu khoa hoc co
s¢. Uu tién cac nguoén mo va duge cong b trong thoi
gian gan day. Tir 19 tai liéu tham khéo, da s6 cac nghién
ctru duoge dé cap déu khéfing dinh thiéu sit sém trong
giai doan dau doi c6 anh hudng dén cac chic ning than
kinh. Cu thé, c6 8 nghién ctru tién 14m sang va lam sang
cho thay cac co ché tac dong cua thiéu sit dén qua trinh
sinh 1y than kinh [4-11]. Khoang 5 nghién ciru bao co
su suy giam chtrc ning nhén thire, biéu hién qua giam
kha nang tap trung, tri nhd va hiéu qua xt ly thong tin
[3, 12-15]. R&i loan chire nang van dong va cham phat
trién tim — van lién quan dén hoat dong cua hé
dopaminergic [3, 15, 16]. Ngoai ra, 4 nghién ctru mo ta
cac rbi loan hanh vi va cam xtic bao gém ting lo au,
giam twong tac xa hoi va nguy co cao hon ddi vai cac
16i loan phat trién than kinh nhu réi loan ting dong
giam cht y (ADHD) va r6i loan phé tu ky [15, 17-19].

2 Sat va vai trd clia sat trong phat trién hé than kinh
trung uwong

Sét 1a vi chat dinh dudng thiét yéu cho cic qua trinh
nhu téng hop hemoglobin, hoat héa enzyme trong
chudi ho hip ty thé va con dong vai trd quan trong trong
céc hoat dong sinh 1y ctia hé than kinh trung wong nhu
tong hop chat dan truyén than kinh, hinh thanh bao
myelin va cung cip ning luong cho té bao than kinh.
Luong sat dugc hap thu chu yéu tai td trang sau do
nhanh chong két hgp voi apotransferrin dé tao thanh
transferrin van chuyén trong huyét trong dén cac moé.
Phan 16n lugng du tri sét tai té bao gan va té bao hé
vong ndi md dudi dang ferritin va hemosiderin. Sy diéu
hoa can bang sat trong co thé dugc thyc hién théng qua
hai co ché chinh: didu chinh hép thu sét tir thirc dn va
huy dong st tir kho du trit tily theo nhu cau chuyén hoa
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va tao hdng cdu. Tinh trang thiéu sit tién trién qua
nhiéu giai doan, thuong bit nguon tir ché do dinh
dudng kém, cac bénh 1y lam cham hap thu hay mat
mau. O giai doan dau, viéc cung cap sat khong di nhu
cau cho cac hoat dong dan lam can kiét nguén du trir
sit clia co thé, ddc trung boi sy giam nong do ferritin
huyét thanh trong khi cac chi s protein van chuyén sat
(sat huyét thanh, d6 bio hoa transferrin) va cac chi s6
héng cau (thé tich trung binh héng ciu MCV, luong
hemoglobin trung binh trong té bao hong cau MCH)
van nam trong giGi han binh thuong. Khi tinh trang nay
kéo dai, viéc diéu hoa st ciia co thé s& dugc kich hoat,
lugng st s& dugc wu tién cho qua trinh tao hSng cau. O
giai doan sau cung, thiéu sit s tién trién thanh IDA.
Luc ndy, qua trinh tao hong cau bi anh huong rd rét dé
dang nhan thiy cac can lam sang huyét hoc nhu
hemoglobin va cac chi sb sinh hoa lién quan dét sat ké
trén [6]. Hau hét cac trudng hop dugc phat hién khi
trong giai doan IDA do c6 nhiéu biéu hién 1am sang.
Tuy nhién viéc thiéu sit don thuan ciing da co6 thé anh
hudng dén chirc nang ctia hé than kinh trung wong [7].
Ngudn sit dy trit cho tré so sinh chii yéu dugc hinh
thanh tir me trong 3 thang cudi thai ky, du d4p mg nhu
cau sinh 1y cho tré du thang dén (4-6) thang tudi [8].
Tré sinh non, cin nidng thép hodc méc cic bénh ly
nhiém trung man tinh, mat mau, ..., thuong can kiét
ngudn dy trir nhanh hon. Tinh trang thiéu sit trong nim
dau doi dién ra dong thoi vé6i giai doan phat trién than
kinh manh mé& va c6 thé gay ra cac bién ddi vé hinh thai,
sinh hoéa va ning luong, anh huong lau dai dén chuc
nang than kinh [4, 8].

Thiéu st trong giai doan phat trién ndo bo da duoc
ching minh 1am thay ddi cdu trac & ca chét tring va
chat xam. Tai chit tring, su gian doan qué trinh myelin
hoa cuia thiéu sét thong qua cac té bao oligodendrocyte
dan dén giam vén tdc dan truyén xung than kinh. Céac
vung vo ndo van dong va vo nao dinh cling ghi nhan su
giam phan bd s¢i myelin, tao ra sy khong dong nhat vé
d6 dan truyén giita cac no-ron. O chat xam, dic biét la
vung héi hai ma va thé van, sb luong nhanh dudi gai va
mat d6 gai déu giam khién cac két ndi synap bi suy yéu.
Nhimng bién ddi nay giy gidn doan cac mach lién két
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than kinh, anh hudng lau dai dén chure nang nhan thirc,
tri nhé va k¥ nang van dong cua tré [9-11].

Vé mit sinh héa than kinh, sit dong vai tro 1a co-factor
cho cac enzyme tham gia vao qua trinh tong hop chat
dan truyén monoamine (dopamine, adrenaline,
noradrenaline, serotonin) nhu tyrosine hydroxylase va
tryptophan hydroxylase [9]. Nhiéu nghién ciru trén
dong vat va dong té bao cho thay, thiéu sit 1am rdi loan
tong hop va chuyén hoa cac chat dan truyén than kinh
nay biéu hién qua cac hanh vi nhu rut ré hon hay ting
dong hon trude nhimng kich thich [10]. Hé théng
dopamine ¢ ving thé van ciing bi bién d6i dan dén rbi
loan sy phat trién cua hach nén. Sat con 1a mot thanh
phén cua enzyme cytochrome oxidase, do do, sy thiéu
hut sat anh huong dén qua trinh tao va st dung ning
luong ¢ ndo bo, lam suy giam hoat dong chuyén hoa
céc té bao than kinh [11]. Ngoai ra, khi thiéu sat tién
trién thanh thiéu mau, lam giam luong oxy cung cap
cho ndo cang 1am ning thém tinh trang rdi loan chuyén
hoa ning luong va cac chirc niang than kinh trung uwong.
Su twong tac giita cac co ché trén trong qué trinh phat
trién than kinh & tré s& lam anh huéng dén viing nio bo
chi phéi cho chirc ning than kinh nhat dinh. Cac tac
dong c6 thé dé lai hau qua l1au dai va khong hdi phuc
hoan toan & tudi truong thanh ké ca khi duoc didu tri
b sung sat.

3 Anh huong cua thiéu sit dén chirc nang than kinh

3.1 Anh huéng chirc ning nhén thirc

Churc nang nhan thac cua tré dugc danh gia qua cac
khia canh nhu: kha nang nhén biét, xtr Iy thong tin, tri
nhd, su tap trung, kha ndng ngdn nglr va hoc tap. Cac
nghién ctru trén dong vat da chi ra sy tuong quan giita
tinh trang thiéu sit trong qua trinh phat trién than kinh
trung wong va cac van dé lién quan dén nhan thic cua
ching. Nguyén nhan dugc chung minh c6 lién quan
dén qua trinh myelin hoa duong dan truyén tin hiéu va
tac dong 16n hoi hai ma cling nhu cac ving ndo chiu
anh huéng ciia chat dan truyén than kinh trung wong
dopamine [12, 13]. Cau hoi dat ra la liéu nhiing anh
hudng trén ¢ xay ra & ngudi hay khong? Bang chung
tir nghién ctru trén tré so sinh 6 thang tudi cho thiy
thiéu st hodc IDA anh huéng dén dan truyén than

kinh, thé hién qua viéc kéo dai thoi gian din truyén tin
hiéu 4m thanh [12]. Nhom d6i tuong nghién ctru dugc
b6 sung sit theo liéu trinh 6 thang va danh gia lai tai
thoi diém 12 thang tudi, 18 thang tudi. Két qua ghi
nhan sy hdi phuc chi sb hemoglobin va téng luong dir
trit sat, tuy nhién sy cai thién thoi gian dan truyén va
xtr 1y tin hiéu van con kéo dai hon so véi nhém ching,
dic biét ¢ ddi twong IDA [12]. Bai kiém tra Fagan
(Fagan Test of Infant Intelligence — FTII) dwoc sur
dung lam cong cu danh gia su phat trién chtrc ning
nhén thire cla tré thong qua kha ndng nhan dién va ghi
nhd dd vat, két qua cho théy co su gian doan cac chuc
nang trén twong ing vi mirc d6 nang ciia thiéu vi chat
sit (p = 0,02) [14]. Anh huong bat loi cua thiéu sit 1én
nhan thirc khong chi dung lai ¢ giai doan so sinh ma
con kéo dai dén tudi thanh thiéu nién va truong thanh.
Nhiéu nghién ctru theo ddi dai han cho thiy, tré ting
thiu sit trong nam dau doi c6 chi s6 1Q, ky ning ngdn
ngir va thanh tich hoc tap thdp hon nhém ching ngay
ca khi duoc diéu tri bo sung day du [15].

3.2 Anh hudng chirc ning van dong:

Trong tinh trang thiéu sit, hé théng dan truyén
dopaminergic ¢ ndo bo dang phat trién bi rbi loan nhu
da mo ta trude do. Pi kém véi bién doi trong hach nén
va giam myelin hod ¢ vo ndo van dong cling nhu dudng
dan truyén vo ndo — tuy gai, khién van tc dan truyén
xung than kinh cham hon, biéu hién 1én sy cham tré
trong viéc dat cac méc van dong co ban o tré. Nhiéu
nghién ctru theo ddi dai han tir cac qubc gia Hoa Ky,
Chile, Bangladesh, Trung Quéc, ..
(6-25) thang tudi cho thiy ca van dong tho (gross

., trén nhoém tré tur

motor) va van dong tinh (fine motor) & tré thiéu sat
thuong kém hon nhém chire du sit. Cac tac dong dugc
ghi nhén ton tai lau dai dén tudi mau gido va tiéu hoc
[15]. Viéc bd sung sit trong giai doan so sinh som (tir
0 thang tudi dén 6 thang tudi) & tré c6 yéu td nguy co
thiéu sét c6 thé gitp cai thién phat trién van dong sau
nay [3]. Tuy nhién, hi€u qud cua can thiép nay gidm
dan theo d6 tudi va khong tim thay bang chimg rd rang
vé hiéu qua cai thién chirc nang tam than van dong sau
30 ngay diéu tri sit & nhom tré thiéu sit hodc IDA [16].
Céc rdi loan nay co thé khong hoi phuc ¢ tré dudi 3
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tudi, hodc thoi gian didu tri chua du dai dé ghi nhan su
phuc hi rd rét vé mat van dong.

3.3 Thiéu sit va céc rdi loan than kinh — tim than
Thiéu sat trong giai doan dau doi khong chi anh hudng
dén phat trién van dong va nhan thirc, ma con co thé tac
dong dang ké dén cac kha ning biéu dat cam xuc, hanh
vi, X hodi o tré. Cac nghién ciru trén mo hinh dong vat
va quan sat lam sang o tré em cho théy thiéu sat c6 thé
1am rdi loan hé thong dan truyén than kinh lién quan
dén diéu hoa cam xtc nhu dopamine, serotonin va
norpepinephrine [15]. Nhimng biéu hién lam sang duoc
tim théy nhu gidm tinh chu dong, dé& bi kich thich, lo
4u, giam dap tmg xa hoi va kho khin trong viéc thiét
1ap cac mbi quan hé xa hoi. Tré thiéu sit c6 xu hudng
it giao tiép bang mat, it biéu 16 cam xuc tich cuc, giam
mirc d6 tuong tac voi ngudi cham soc va ban be cung
Itra [17]. M6t s6 bang ching ciing chi ra rang viéc diéu
tri thiéu sat khong hoan toan dao nguoc nhiing thay doi
nay, dic biét néu thiéu sit xay ra trong giai doan phat
trién som & tré. Trong nhimg ndm gan day, mbi lién hé
giita thiéu sit va nguy co rdi loan than kinh-tam than
nhu rdi loan ting dong giam chi y (ADHD), rdi loan
phé tu ky (ASD) va hoi chimg chan khong yén (RLS)
ngay cang dugc quan tim. Cac co ché bénh sinh lién
quan dén thiéu sit ciing dugc ghi nhan va cha trong
trong nghién ctru 14m sang va diéu tri [18, 19].

4 Thao luan

Giai doan dau doi coa tré 1a thoi diém nhay cam d6i voi
tinh trang thiéu sét do ngué)n du trir tir me dan can kiét
trong khi nhu cdu sét cho cac qua trinh sinh 1y dic biét
tang cao. Thiéu sit so sinh dd dugc ching minh c6 tac
dong da chiéu 1én hé than kinh trung wong, tir ton
thwong cdu triic (giam myelin hoa, suy yéu synapse)
dén rdi loan sinh hoa (giam tong hop monoamine, suy
giam chuyén hoa ning lugng té bao) va dugc biéu hién
qua khiém khuyét nhén thirc, van dong ciing nhu roi
loan diéu hoa hanh vi-cam xuc. Quan trong hon, cac di
chtng nay khong nhitng xuét hién sém ma con kéo dai
dén tudi thanh thiéu nién va truong thanh, ngay ca khi
tré duoc tiép can véi liéu phap bd sung sit.

Hién nay, cac nghién ctru danh gia can thiép, theo doi
lau dai da dugc thyc hién tai nhiéu noi trén thé gidi dan
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lam 13 hon nhitng tic dong ma thiéu sit mang lai.
Nhimng thiét ké da trung tdm, c6 quy mo mau 16n, cho
phép phan tich khac biét theo nhom tudi, gidi tinh va
vung dia 1y. Viéc sir dung nhiéu cong cu danh gia phat
trién than kinh tiéu chuan hoa (FTII, thang diém
Bayley, thang diém Denver II...), cing véi chi s6 sinh
hoc (ferritin, transferrin...) dam bao tinh khach quan va
dd tin cay cao [3, 15, 16]. Tuy nhién diém chung cua
da s6 nghién ctru dugc ghi nhan 1a chua c6 sy dong nhat
giita thoi diém chan doan, thoi gian diéu tri cling nhu
viéc tudn thu diéu tri con bi anh hudng nhidu boi cac
yéu t6 ngoai canh. Do d6, viéc diéu tri thiéu sit co that
su gitp phuc hdi nhimng ton thuwong than kinh hay
khong van con 1a van d& can dugc 1am rd thém, thong
qua cac nghién ctru can thiép dai han, duogc thiét ké bai
ban va va kiém soat tt cac yéu td nhidu dé 1am rd hiéu
qua hoi phuc than kinh sau diéu tri.

Tai Viét Nam, mic du chuong trinh phong ngira thiéu
st va sang loc yéu t6 nguy co & tré so sinh da dugc
trién khai twong ddi rong rdi nhung tinh trang thiéu vi
chat nay van con phd bién. Pang chi y hon, cic nghién
ctru trong nude hau nhu tip trung vao dich t& va hé qua
cia IDA, dan dén thiéu hut dit liéu vé ganh nang do
thiéu sat don thuan gy ra. Pay 1a khoang tréng 16m,
tiém 4n nguy co bat loi dén sy phat trién toan dién cua
tré trong tuong lai.

Dé khic phuc tinh trang trén, can thiét 1ap va thyc thi
ddng bo cac giai phap: mo rong sang loc thiéu sit ngay
tir giai doan so sinh khong chi tap trung vao IDA, tich
hop b sung st som vao quy chuan chdm soc ban dau
va theo ddi dinh ky chirc nang than kinh cia tré. Dong
thoi trién khai manh m& cac chuong trinh gido duc,
tuyén truyén dinh dudng vé ngudn thyc pham giau sat
va cach phdi hop bita an hop 1y cho ba me trong thai
ky, xay dung ché do an dim b sung day du vi chét cho
tré. Bén canh do, viéc huy dong cong dong, cac t6 chirc
chinh tri — xa hoi tham gia giam sat va ho trg giai dinh
c6 tré thiéu st s& gop phan nan cao hidu qua can thiép

5 Két luan

Thiéu sat don thuan ¢ tré nho 1a van d€ can dugc quan
tam dang mirc. Trong giai doan so sinh, khi lugng sat
du trit tr me dan can kiét va nhu cau phat trién cua nao
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bd tang cao, tré rt d& roi vao tinh trang thiéu sit. Néu hoa hanh vi va cam xtc. Vi vay, viéc sang loc sém va
khong dugc phat hién va can thiép kip thoi, thiéu saitco  bd sung sit hop 1y ¢6 vai trdo quan trong trong viée bao
thé gay ra nhitng ton thuong than kinh kéo dai, anh vé strc khoe than kinh va hd tro su phat trién toan dién
hudng dén kha ning nhan thirc, van dong ciing nhu diéu  cua tré.
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Long-term effects of neonatal iron deficiency to neurodevelopment
Minh Do Hoang — minhminh19599@gmail.com
Pham Ngoc Thach University of Medicine, Ho Chi Minh City, Viet Nam

Abstract Iron deficiency is one of the most prevalent nutritional problems worldwide, particularly in developing
countries such as Viet Nam. The neonatal period represents a critical stage when iron requirements sharply increase
to support rapid physical development and neurodevelopment, making infants especially vulnerable to deficiency.
The objective of this review is to analyze long-term effects of early-life iron deficiency on central nervous system
development, based on previous studies retrieved from PubMed, ScienceDirect, and Cochrane. Selected literature
focused on the association between neonatal iron deficiency and neurodevelopmental outcomes. The synthesis of
evidence indicates that early iron deficiency may induce structural and biochemical alterations in the brain, leading
to cognitive impairments, delayed motor development, and socio-emotional dysregulation. Notably, multiple
studies demonstrate that these adverse effects can persist into adolescence and adulthood, even after iron
supplementation and restoration of iron stores. This review contributes to the consolidation of current evidence,
highlighting the potentially irreversible nature of neurodevelopmental impairments associated with early iron
deficiency, and underscoring the importance of early screening, preventive strategies, and long-term
neurodevelopmental monitoring after treatment to minimize lasting sequelae.
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