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Introduction

Childh * >4 g1 "wth anddevel § ment are: 1'2 ial stages in af ers "a's
life, la jng the fun<dati’a f’r their future health and wellb eing.
*wevel,c ertain envir “amental fa t’rs; an hinder * timal gr’ “wik
? sel ng-term health risks.. me s b fa t%1 isc lar*ni ei‘sule
f’ at”, ,naf'iga" \CC urring t” “rof Punds) 1Ay edb § ertain
o *lds, at "'ﬁ are kn’wn t’. “mtamimate vari’us f"’d. 1 7¥s,
{ arti ularl \sfsq’ le grains, an< hgveb een imf i ated in stunte< g1 "wth
and malautriti*a inc hildren. | is arti le e g#res the m’lg ular
¢ Hemi’l’g kR tad ’Fﬁi‘r\ ed: kil ggawth and shedslight
*n the me hanismsb el-msﬂ this { len *men *n. )/! at A { rimaril \
f 1A edb \As ergillus fungi, are highl yt ‘alﬁ haveD, een; lassi
as Gray lc ag in"gensb the Infernati’nal Agen \f’R eseag h "n
Can er) esemgq *t ‘@ an: nfammafﬁi“ﬁ 1’4 tssia hasmaize,
{ eanuts, tree nuts, an< s i es. [ngesti "a *fd at ’ﬁ *ntaminated f* %4
c on lead t” g ute an<d; lr’ni health ¢ ¢ fs, in luding liver damage,
immune 5“1’1‘16551 n, and g1 "with iy olfrent inc hildren |1 .

?‘

Impact on child growth

Chr "ni eﬁ’s“u’e t” '! at ’ﬁ‘ Auring egrl 4 hikkh” 4 hgs
been ass’ iated with stunted gr’wth apd in reased sug ¢ thilit
t> ralautriti "a, Studies o “mdl ted in% at "’a’en»iemé regi *ns,
{ rimaril | in s -Sakaran Afii a agd S’utheast Asia, have sh’wn a
< ’rrelati “nb etween higher levels *f d at ", i *markers in; hildren's
urine 1D 1”7’ and red's edlinear g1 "wth. ma ya tasgrwth
Sist t’1sb yinterfering with theb "4 is n "1mal metd *li {12 esses,
nutrieat d s ”1f ti *a, and k"1 *nal reghlati *a I2].

Molecular mechanisms

e m’lg ular meg hamsms unerl qng‘!
iy airment arec le‘!ii multifa t’rial.
f’ﬁ‘% e tsb yinggre ting withe ellulaze “ery nen'rs, in luding | A,

A, 4] 1 teins.\ e 5 on inde e gemefi mutati "ns and of igtneti
bed JLat ns, leading t” glterati s in gene e ssi “n andc ellular
fan ti n.x at ﬁals Aisryf t mit 2 b “ndrial fan ti s and ﬁnve
stress b alan e, iy airingc ellular emerg | metd ’listn and nutrient
utilizati a. '

fmi‘g ed gi’wth

ﬁ eg® their

M ’re 'Velsﬁg at ’ﬁf an inferfere with the en<dZ rime s gtem,
Ais ting the { 1>y ti “a and regulati “a *f gr "wth = "1 *nes s'2 h as
insulin-like gr’wth fa t’1 1. IGF-1{1a § ac 1'% ial 1”le in {17m ting

lel gr wth an<d devel ! ment, in l‘»imgb ne and mug le gr’wth,
at” g ma y s ress IGF-1 {1”d ti”n 1 i air its signaling
{ athwa s, therd yinkb iting » “rmal gr "wth{ 12 esses I3]

Genetic susceptibility

[nividugl gqgefé Vsmah ns can 1‘! Uen e an  individual's
sug o thilit y t” g \ Certain gene f *1 ¢n’if histns
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{ ers "nalize< strategies t” mitigate the i g t ’fﬁg at ’ﬁl "n; hild
gt "wth and devel § ment |5].

Discussion

e m’lg wlor o idemi”l’gy f ¢ hr’mi '! at ‘im'i‘f ed
c kil gr’wth en “masses a D1’a<d range *f resear h f2 Using "a
miels‘mnimg\ the me hanisms D ehind the ass’ 1“ n D etween
'! at ie sure and iy aired gr’wth iac hildien is se ti’a
g is:es ke \Iﬂmgs,c kallenges, and { ’teatial future ire ti’ns in
this

Biomarkers and exposure assessment

rts t* linl"! at "'i‘eﬁ‘s‘are withqiul»i g *wtlrs en rel |

"n the measurer *fb i *markers sz k as mefsb "lites in
bi"1’gi al samfleis‘:f eseb i *markers serve as indi at’rs *f eFé‘%re
and. an { 1’vide valud le inf’rmati *n “n the level *f. “ataminati”a.

wevel, c llenges refain in  gc uratel | assessing ] fag-term
ei‘s‘ﬂe, as d at f‘e“s‘nec an var | *ver time and is in Uen ed
b dietar \1' atterns an<d 12 al agt “‘]f"‘1911 12 fi es. evel Y ing m’re
1ehsble and e iseb i msulfels ’1?! at ‘ﬂ'ei‘s‘-‘legwll enkan e "ur
un<erstanding fits imf g t "nc kild g1 *wth I6].

Gene-environment interactions

Geneti fa t’531 la \a s1gm ant 1 "le indetermining an individual's
sug o thilit | t” hg
e i genéffg variati “as that mdulate the e e ts at”

eFé‘%rec an kell identif | high-risk { 7 ulati *ns dind ghide targeted
interventi *ns. Gen “me-wide ass2 iati *n studies and; andidate geme
ol {1’ hes are being emy1” el t” invesﬁgafe gene-envir ‘nment

re ti” ns and identif \geneti markers ass¢ iate<d with s4s o tb ilit \
li‘i at ‘(f ’ﬁ yIntegrating gemeté <ata with e sure assesstents
will {1 ’vide a Q’v”rec "1ry rehensive Understanding ’f the m "le Ular

'f

e{' idemi’l ’g y at ’ﬁilﬁ‘g ed. hild gr *wih |7],
Molecular mechanisms and pathways

Elz idating the m *le ular me hanismsb | whi 1-.‘! at ’ﬁl a et
¢ kild g1 *wth isc l‘i ial f’r devel Ting ¢ e tive interveati *as. StuRies
have sh’wn that d at ’ﬁlc an sty " essentialc ellular {12 esses,
A 1e{' air, ’ﬁ‘five stress reghlati’s, an<d k’rm *ne
signaling {'gthwa §. Advan es in m*lg ularbi’l”g \ te hnal ues s h
as trams 1if t’mi s, { 1te"mi s, and ¢ igeneti s are instrgpental in
unraveling the intrd ate m’le Wlar { athwa § inv’lved m@ at "'3
indy e g1 *wth iy airment. Integrative *mg sof{ 1’2 hes: an{ 1 ’vide
k’listi view *f the m’le Ularc hanges Zc Wiring in res) “mse t*
‘3 at ’ﬁéﬁ%b.l'e !; ’

in luding

Intervention strategies

2 reventive strategies aimed at redy ing‘! at ﬁéﬁéhle ate ke
t” gddressing the svivelsee e ts "nc hild g1 "wth. Agri ultural( re ti es
s has 7 1’tatife 1 1’e1 st wge,an'l‘ase "D i”1’gi al. “ntr"lagents
< on kel mi}airmze’a *ataminati n in f” %4 17's.2 *st-harvest
interveati “ng, in lwmgs rting. leaning, and <y jng, ate als”e e tive
in red in;% levels. A<diti"nall | ietar | interventi *n% s'a b
as the i Tusi’n *f A at ﬁ) inding agents,in the Aiet and nutriti *nal
s { lernentati “a ma yitigate the i g t *f ﬁ "ne kild g1 *wth,
Evaluating the % e tivemess ’f these interveati’ns and immy lementing

nﬂ‘r\ ed gr’wth imf airment. Hﬁnfif {ng
. e,

thern at a larger s aleis: 1'2 ial f’r incyf 1 °ving: hild health *ut *mesd
Global health implications

:! at fmi‘g edgr 'rl-nmf aumennsf' red’mingntl | servedin
regi “ns with high levels *f *ntarminati n, where malattriti *n
and{ “vert yare{ revalent. Auressmgfhmss‘%elé uiresa multi-se t "ral
of ! 1% kinv’lving. “lld “rati’asb etween g vernrments, internati “nal
"rganizati "as, resear hers, and 12 al. “mumunities. Streagthening f” "
safet 1eghlaf1 ns, i letnenting o *ait “ring { 1°grams an< raising
waremess art “ng farrers and. “msumers are esseatial stef sin e ing
at ﬁ Fshle and iy 1 *ving: lild g1 *wth “ut “mes gl b all \|10]

Conclusion

Chr *ni " 9“‘36 sure | “ses a signl’anf threat t”c hild
gt *wth and devgl ment, { arti Ularl yin 1egi "as wl- € “ataminati
levels are high. \ e mle ular o demi’l’g at * gindy o3
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