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Abstract
Article History: Background and Objectives: Autism spectrum disorder (ASD) is a multifactorial
Received: 11/03/2023 disorder that is affected by genetic and environmental factors, including nutritional
Revised: 10/04/2023 factors. Recently, the role of nutrients, especially vitamin A, in the pathophysiology and

Accepted: 11/04/2023

cPUblished: 21/06/2023 treatment of ASD has received increasing attention. In addition, ASD affects the

nutritional pattern and therefore some nutrients may not be received enough. This study
was conducted to investigate and compare the intake of different forms of vitamin A in
children with ASD and healthy children as a control group in Gorgan City (Northeast
of Iran).

Materials and Methods: In this case-control study, 35 children aged 6 to 12 years with
ASD and 70 healthy children who were matched in terms of age and gender were
included. Food intake information was recorded using a semi-quantitative food
*Corresponding author: Amrollah Sharifi, frequency questionnaire (FFQ). To calculate the dietary intake of vitamin A, the FFQ
Golestan Research Center of Gastro- information was entered into ShaFA software.

Results: The age difference between the two groups was not statistically significant
{P=0.27). The total intake of vitamin A was significantly higher in the control group than
Health, Golestan University of Medical in the ASD group. The intake levels of retinol, alpha-carotene, beta-carotene, beta-
Sciences, Gorgan, Iran. cryptoxanthin, and lycopene were higher in the control group than in the ASD group.
There was no statistically significant difference between the two groups in terms of total
intake of lutein and zeaxanthin.

Conclusion: Although the average intake of the two groups was higher than the average
values recommended for the corresponding age and gender populations, the lower
intake of various food sources of vitamin A in the ASD group indicated the need to pay
attention to the food intake of these children, especially that according to the evidence,
this disease directly or indirectly affected eating habits and patterns.

enterology and Hepatology, Faculty of

Email: a.sharifi1983 @gmail.com

Keywords: Autism spectrum disorders; Dietary intake; Vitamin A

Please cite this article as follows: Moeini F, Mostaghimi M, Honarvar MR, Sharifi A. Comparison of Dietary Intake of Vitamin A in Children
with Autism Spectrum Disorders with Healthy Children in Gorgan City in 2021: A Case-control Study. Pajouhan Scientific Journal. 2023; 21(2):
97-103. DOI: 10.61186/psj.21.2.97

L%@_ Copyright © 2023. Pajouhan Scientific Journal. This is an open-access article distributed under the terms of the Creative
Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy
and redistribute the material just in noncommercial usages, provided the original work is properly cited.



http://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-4026-3572
https://orcid.org/0000-0001-7844-796X
https://orcid.org/0000-0002-9302-3791
https://orcid.org/0000-0002-3164-0479
http://dx.doi.org/10.61186/psj.21.2.97
https://psj.umsha.ac.ir/article-1-1008-fa.html

[ Downloaded from psj.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.61186/pg.21.2.97 ]

UMS.I-'I'A- Press

A1 ¥ lis AT g ¥ o)leds T 090
2 DOI: 10.61186/psj.21.2.97
http://psj.umsha.ac.ir/

Jo 5555 0 Il U5 355 b gl 43 Yino 15395 3 A wolig (o316 Sl 33 (Sl

sz:-f‘\"sée‘)_& 4”)_0“

Sl 8590 gaxiliao 2\ Fee

r)j)}.ﬁw)Mc “so.g_.ﬁﬁ..umOu.\SLo‘ ‘@&OW

Sl 5 ledS Koy psle olKils o ggmiils Sligizs anes

Ol (O3 lndS (Sias pole olKtils cuilage 0aSidls ¢ celoizr] dnmgs g Cadlor oy Dlindiss 35 00

Ol (S eplelS (S5 psle olRals (LS WSy (3155 Sk S5 T

Ol ol plaan (Sig pole ol Kails ( Sy 0aSiils o i slge Cililags g 4355 pgle 05 ¥

oMS

5 e Jolse o S5 Jolge 51 45 ol loleiz IS (ASD) pansiyl cieks DS 1 g ddislus
19l ASD oy 5 (555l 55l 33 A aling 65258 (s3ka Slge 2 151 0 s o 31 (shar3i5 sl giSTé ale
Sl (Son g w230 )13 56 o ) sldas (GPUIASD (pizres el 418 518 lilions 4293390 (slovul}d
Elal 2l lime (stmslio 5 gy solainns olo gaalllae igds Sl ;s S sojlilay sdie Slge | (5
2 plosl Q85 08 53 (S 098 Glpieas el 5355 g ASD @ Dlie (5055 p3 A (aliyg Blire

i a5 ol SosS Ve g ASD 2y Mno llis VY b F (S8 ¥O sanlis g0 sdnlllas oyl 4 1 b9 9 Slgo
ol G;S Ao (el sty 3l oolainl b olde <8l jo cledbl .ains dslllas 8 )ly wogy yluod i 5y
58l 5 L FFQ oMbl oo A (ppaliyg elail i il e stmlono (gl cypizead b s (FFQ) oS 55
25,8 ol o glad 2l o

st J5S 09,5 50 A (yraliyg 8L 0 (liee (D0 ITY) 055 o stme (g )lol il ag 5 g3 (pus B3 HL2ALL
085 5 O3S 57 S i, g ST sy il o oo orizmad 091 eyl 09,5 31 St (5 0 stxe
0y germe S8l o 55 Sleg S 5 (i (50 sime (s kel IS wogdled g syl 09,5 3l St S5 09,5 5
i oyo (Zeaxanthiny ¢,.5l35T; ¢ (Lutein)

(o SBCnez (sl oadianos Gl ol I 5V 0g)F 53 A Lpraliyg Sl (1 Sile az ST (6 5T A2
S8l s 4z g pgi) Goaumd s sl 09,5 10 A aaling (2138 lie lil yoS Sy 09 Blte iz
9 S3le p petan o b peliioe O)50h (5)lo (nl deliunddy alsh Gl Logas ool (5058 (al (2lie
SIS o 1 S5gS lié gsS)

A el ¢ 13 Sl o fpangl cads SYMNS T L L1

VEAVNYY - callio el y b
VE-Y/ VY callio (g5l g,
VESY/VYY callio by g,
VESY/YIYY e Lacs! o U

Sy pale oBails (gl pid Gsi> selad
ol Bgass laen

;,5)4 ‘QS‘U)M’ 4”)&7‘ J,M GM"S L)
oRisly (bdS uS g y5)leS wlddss

.C)lﬁl ‘Qlf)f ‘Ql.‘i.....lf tsi“‘)" f’?k’
a.sharifi1983@gmail.com : L«|

s wllo 5965 b pgl s D 50657 10 A sy lie 8l jo (gauslio .l ol ¢ iy 18 Lo jaesme (g i todile ¢ coniivne ot d « Sne g S

Y-V i (HYVNEY Lo ooy oode aloxs .§aals 3,90 sl N F . - JL..: Olf)f

50 008 Gl g sl Slinios oé, e [F] 055 oo Mie
el dg9uze Glizmes padsl (2l len S0 2 slale
ol Loleass Bl S5 ASD a5 ceul ol olizel Loges
S, [0V iy o 1 aame Jelge 5 Sy Jlge 51 a5
@ g9 o o)l oy 138 o slasls
ol g (Bl 213 slse Gl (S p o SUL g sgae

A0dio
Cenl Gy gae S S (ASD) sl il O
GooSl by s ol (bl ol o Lads b as
LS| Geimen 5 bedlad 5 3dle 3, 6,55 5 lazds
ASD g5l ! sloans o Doyl Sy on Lasive bL3 )| s
odl |38 a5 g yeboay [¥] el 4l il 3l e yuds k> o
Solown opl 4 8,90 SOl A S5 FF o 51 1SS al o el

LY. B | 2% SSYPYIN JPSIPUVIN SIFSPRY o ool alxo


https://orcid.org/0000-0002-4026-3572
https://orcid.org/0000-0001-7844-796X
https://orcid.org/0000-0002-9302-3791
https://orcid.org/0000-0002-3164-0479
http://dx.doi.org/10.61186/psj.21.2.97
https://psj.umsha.ac.ir/article-1-1008-fa.html

[ Downloaded from psj.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.61186/pg.21.2.97 ]

Ml (5065 b panngl cands WIS 4 D 5065 0 A ey olae dl s (gdunlio

90 5055 5l Bolai &g (ple l5555) aali 09,5 .aiog
Wl ol &l g g Al IS o (g Al

Dol g o g O e 90 bl p ileplaes
2L el a5 O)go (nl 4 0d bl (29,5 sl pluesn
Oliselotdls lolaws plos a4y ieaslog,5 55 (JLo) (5w (503,
Oyt plle GB0gS e po)lde 10 pupd 5 iz
50l dslllas 54l Bolas

Ls ol Lowss 055 Sl8 cly,s a4y Lgyye SledlL]
Jeslial Loewsiisel  sadi Wbl leal,
FUSRCN JUUCH I V2 N NECW WIIN. S ORI O L
ROSRPUEJE )% JRVA ISP B amas LL g 2ly,
Fols A sl glel slde il o oliw sawlben sl p
(L) A eling Egeme rizred g Laadeisy IS g ladens,
el s 56T 5805 b SThss el gloasl iy oSl
IV €855 )18 )0 3550 et lie

Sdle s sl eolainl Lo eesls (g kel Judoigay o
Jloy mys b oS Sledbl 3,15 .o sl STATA V.14
O byt oz D G155 Jleme Sliail 5 2 Sle )50
5 osl9,5 50055 9051 5l ol b (o5 sloosls a5 5o
Soslazul b Jlo i aujsi b oS Sledol g alin . 5 sl
b (Soz ghls o8 oMbl galio 5 Jitus 5 (505
o plosl (g (gl 5l ool

0S5 sl oS ualls 5l wblET oS euls,
SaeS 13 coga g bl e asdllae opl ol 35 aslllas
W) s Sy psle oRails B
OYAA 3T VY icugas z,b JIR.GOUMS.REC.1398.308

L85 O jge

basy

wwyp adllhe cpl ;o AL AY U F S0sS V40 g0,
i ) ) s il S| aeid L Ss8 YO aF Wi
Gy B0 33 Vo) gl (g0 S995 Ve g (e VO
AV G VVAIY £ VAV o5 4 05,5 59 o esilis -0y
S o sime (g kel a5l 09,5 98y NS g 05y ole V1 /O
P =TV

RAE: retinol activity ) A  yoliyg <dl )0 ggame oyl
09,5 3l Lhem Gulosme Hebay S 05,5 o (equivalents
I BW (Jsis, Cdlye ol orizen g e
@bl S5 5leg,8 55 50 (nsS g HeliT e St s S
B 39y gl 09,5 5l A S5 09,5 )3 5 092 loine
Oy Egerme Cdljo Sl Sl eg S g0 gl bl
() Jgaz) ol oauo (Zeaxanthiny ol5315 4 (Lutein)

Ol om0 s oo iol38l 1) (i Olge DS s ((S0gS
She Gldss OIS 05 o b anolie jo S0sS
Ay lass KRV}

b Sl gl (Sane Slge g el 00 Sow
Sl g diad (5900 S35 0 (s plemn ol 0 )Sles
e )l GGl (s aen 4 g oo b, 9 Jokw ples
e 3l e ,8kes b ,lSle ol lagdien, UL
o Lol A sling a0 o5 oo (sdke dlge opl ales 5[V 1 ],13%,
el iz 5 Jsloms sihaz, o A iy DYVF] o5
byl e 53 Geelng (nl Conl (Sl e 0l sl a5
S955 nbed 5SS (635 pe (sras ple 59 05 Ol o
IS g0 A aeling V0 NV F] 8 ls i ac slaalg 5631
1945 laaSsiis S goolsils) A eliysg el a5 s ls Lol
3 Joi)) S lo iy A (rallng g (Mg oo CBb (S 5um 9 0920
Sgd oo (W,l0 092y Slem slalde [0 a5 Jaid, slo !
SSed, 5 08 S i, JS8 4 ey ool VY]
Sl Hgam edl o cul o] o Shas UK a5 (RA) ol
o JsSge 5l s ke Lo RA (il Luls o [1#]
GRIPB ) ol ples g 0 Sloe ai> (JoSiS 4 by ye
2 6ok 53U o1 Jlee 5 S jo Jolas pae g pugliw
SgeaS a5 Cewl sadosalie VA NVA] 5)ls ASD ganwg
Sl 00 Wsl 4JL~M.A LS‘LQ)LJJ 4 yoie w}.@ o Au,-.al.us
A el ohga dagdieg, i el sl o Y]
Oliie azgis 90 gloanl;s jsbbas ASD leyo 5 (5350925855
I ROWPLER

G g S50 3, 5es g 0y j3 A (reliny Coenl 4 4z i b
bl 4 pliie plo azg g ASD ;0 uae slaan] 8 ol
sshieds yols sasllas o3l sl ;3 ASD g A paliyg
A ey Gl sla st Cdl o liee samlio 5 (o)
A 095 Slgrear plle (5095 9 ASD 4 Mie (S35 50
b bl 15,

L gy g9lg0

Syl B Y e 5l aali-o50 gasdlas ol
£ S0 YO al plxil (ol pl 3,8 Jeld) (5,5 50 )0 VF- e
oobl 5 Sl bawes ASD (adad aseis L alu VY U
o 45 W asdllas o)l Wl S0gS Ve g DSM-V sla,Lse
5392 Glued iz g o S5 )

S5 55 st sl 4 Sin 15358 L5 o il 05,
b adlas ;o aldbgls oS lie 4y bl pally a5 0l o

VFY 5la oF o)louis ¥Y 0,90 (logsy (oode alxo | 44


http://dx.doi.org/10.61186/psj.21.2.97
https://psj.umsha.ac.ir/article-1-1008-fa.html

[ Downloaded from psj.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.61186/pg.21.2.97 ]

gl s DS 4 M 55657 g Wl (5065 50 (Au3535,57 9 dudsind ) A eling 2lie ailis glgil g A peling (olde S8l )0 g (o (sAmlie ) oo

P IQR wlbo o Sl il ok 09,5 o
ooy 12 VY- VAl VAV (5 ¥0) ey
Yo VVFIO VA VVFIO Gas Vo) Jpus o
vf V1o YAID 110/ Gas V- 0) Js
e YAV FEVIY Yoy 054/0 (35 Y0) sy
OFA/F veo/r fo5/f AYY/- Gis Vo) Jpus (RAE) sl A sl
BYA/ SYYIY Ak YEV/A Gas ) +0) JS
sy Vay)y YYo/o VYT YSO/f (85 Y) sl
YYSI¥ YYIY YAY/Y Yo/t Gis Vo) Jpus ©2) Jsus,
YY-/0 YE£I0 Y5 FYAY Gas ) +0) JS
e AFY/F BVEIY e A-YIV (5 ¥0) o'y
VYAY/A AYYV/- V- ASIY VY lY G Vo) Jpus (HE) s, ST
\YYY/Y YYAIY Voo V-FAN Gas ) +0) Js
YASOIF Yeoolf YEVEIO ¥V (5 ¥0) 'y
e FYVE £-Y0/4 FYAL/- FEVY Y G Vo) Jpus (Mg) s,y
YEVAIY YYAA/- YAAV/E Y5 Gas Vo) Js
VY VYA WY/ VEY/IF (35 ¥0) sy
o Y-8 VAFIY YY-/0 Yoo/ Gis Vo) Jpus (H2) a5 g2 Sk
YeY/ VYY) Yoy YAV Gas ) +0) JS
VYY) VYASIY YAAYIO YEFYIS (85 Y0) sl
e ¥oavy FEYA Y YAYAIY YEFAID Gis Vo) Jpus (H2) o5
YAvY YVay/- YAAQY ¥YFF/A Gas ) +0) JS
VAFA)Y VAOYIY \YYO/Y VL (535 Y0) sy
o VORF/A Vava/- VEFFIV ARTZIN G Vo) Jpus (ME) 5515 5 syl
VEFFIV VA Iy VEASIO YAV Gas Ve 0) Js

J W ALY o gojl g0 10 A sliyg sl o)l
FEO 9 YVO b Glymy 59 9 ¥ 9 VYO s i 50 50
05,5 93 <dlyyo puSilee anlllan ol o VY] cadl a5 )60
olly ) Bl Wiz ya gy polite cnl 5l yiiey S35 g )
A53sS cnl 3l solaw Yheisl 48wl cnl goamsglis ol
Ol 3l Slamedsl il aisS as by (SIS soslailay 1) A sl
2 4S5 L g col ol BB gloordsn 3yl L Byo 9090
o Sldlas o Led Cas pay oSl olié cdlye sbosls
Jloil 050 i go oy ,SIALIAT O g0y |y 36 2l o
)13 9925 (PO i b (235155 05) (2o )15 o e
e dlga g ol g Zolaw amlia p oadpll Gl

oole Hlis il wl ) Jl o 15068 5 ASD & M lS0557 4o
wladlas ol DY 810 1) 85008 ol YL A sling a5 ol
sblie ol 1o Caglie 5 0,55 106 0 i sladss sla,lis,
Lyvlaslacsls 550 ASD 5555 0 A el 89S 5 1) >
sadlhe mls BN, o Ken 5 Hyman (gaslllas gl

cia By oB0sS 0 ks ) A eeling yieS 28l 0 ol
sleog,S 5l By S g 0,5 oanlie ASD 4 Miw (4l

Sl ozl

JyiS 09,5 55 10 (RAE) A (roling ol il )0 (s00g0e
o VEFF/A B Y-UF syl 09,5 ;0 9 YEYY/O U VA0/Y
518 ¥ Ll g UL 5l pas puadgl BosS slas il o
ax) aisle VYoo ) oy 8650 polie wle 09,5 50eS
(&l 1700 RAE s 04,5 ol ;o UL L ooz LB (oYL

Bl A wes o plis goalimojee gaslas ol @l
Ol 63555, 5 sy lap b el ol A (poling lie
Wl 5355 51 a8 sl il SN ) M 5355 4o
518 aw Ll eog UL 5l a8 sl (5055 solod &8l jo !
Jenll sl UL 5l G (8L ,0 polae ol 09,5 oS0sS
A eling 2lae 28l o 5l as,0 PO B O a5 el Ll s il
Oreling Suogomns 5 ol (§0:5955)15” @l 5l oLl 2138 255 9
IVY] ams o ) laasenss IS il s &,k 5l A
slp a5 EAR (Estimated Average Requirement) ,olie
3 3 RDA (Recommended Dietary Allowances) (sawlow

0,5 iurez ;0 (dse dlge il 1Kilo 0,90 0 glad

Yoo | YEOY Lo oY oyless YV 090 o oole alxo


http://dx.doi.org/10.61186/psj.21.2.97
https://psj.umsha.ac.ir/article-1-1008-fa.html

[ Downloaded from psj.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.61186/pg.21.2.97 ]

Ml (5065 b panngl cands WIS 4 D 5065 0 A ey olae dl s (gdunlio

ASD 5055 ;o sloizl o, Slos 5 i oS haw Ol s
oMe sl ;o A by g 138 51 ede Al ol sasonss
odle [YY Yol aas o 2alS |, pwss onST i 5 CD38 Lo
el CD38 )Ly sy (595 (sloaiSall il 5 ales RA (!
VAD usle woi e RA 390eS a0 i a5 Lelge [¥7]
Slgi) dewl sl oS JLSKw e Goyb ) Gz
IV T sl s sl wlie sla s, sl las Jole S5 (RARB)
cs,lsS wdle wle _alises 5 )lge ol ASD o3de wyais
=z P RE Hobar Cevgn 5 Gl @3le b sl 42 e (1355
590k K03 BLSIA (el mhans a5 col (T 51 (S ol
i 390 IVFL S5 ASD 5565 8 Camgn oga Gl o5le
Fomb A Geelng whaw LASD (5355 58 Cawge 5 Gl oo
059, Sl SL (59, Ceeling (nl (seebats 2 51 (AL Wl oo
B o)lsS oSy 3,Skes a5 wil ooy, (solid <l g
Sond o) Son 5 Jing Wen saslllas «pizmen [YY] 5,105
shalS ite 5l g ASD & M (5555 ;5 |, VAD i

Lyl sls oyles
Tobw 5 S8L)d o (e (Ko S99 4 a2y b
by plo LS 5o dhie SoS Gbeyo pleeas I A ol g
e S 0 0uS oo slpaniing eyl 4 e 5055 (sl
b Sgae ohlew l o @le (S A el b o)L eSe
Rlo 695 A Geolizg 53k JeSe @l oy p rizeen YAl
Sentr @iy 5l slsS oDl als wile ASD e
a0 5135 ASD Lol o3l g adise gu LtalS  eloz]
s 1531 LA sy b (55 o s oo 5 & e
YAl ams 1alS 1) el oo cdm Wlgi oo copaling op
Sl oDle ax e was e lad aslgs a5 Ll 1A LFA
SHhdeSe 4 ls el gz Gdren; dgueS bl Fagad
IVY] 598 oo wls] i g ASD & Mo (Lo 5o
oSl ol 1L 05,8 55 s (Sike 4z )S)
8l ,y0 wy blis iz g P Gladomes Gl cddiasy
LAz g o)) eyl 09,5 )3 A (el (e wlie glgil oS
oSl Logas oS o a1 05355l olie bl
L pedios Oygods golowm cnl wilosls olas ollas
L] 0,038 o 51 5058 2lie 6ol g ole ks jué
@ sl 09,5 o5 ez adlllae (nl slacusgacs 5 (S

Exose cnl idls Las 5o 1) aasl e A ey S8L S (o
IVE] ols conns Gladlare slde slacbsl § Slole 4 olgs oo 1,
Tsho 5o 6 lolie ©olis js ) Ken 5 GUO (sanlllas gl ;o
Je ol s @il Wl 5555 9 ASD 1S5S (s A (sl
i gl @Me b a5 wiog A pelihg 99005 (sl)lo ASD (IS0sS
DY) se bas e

A ey cdale oS wlools las 5o Sledlae 51 golass
U255 L aslie )3 musl 4 Mo L5355 50 (5 slins j5boay
Mice 5555 (55, slanlhas slaazsl [YO-YY] el jias WJLo
o055 0 A Heling ol aS sls Las 55 e ;0 ASD 4
g Sl plle 5095 51 e (4295 B jsbas ASD @ Mis
bwgie 5 cads ASD L olles 4 Cos 200l ASD L Lo
W8S xS Geiizee bl Gl 2 1S (6 7S JoS ) olaw
5,500 Slllas [VF] el las 1o ASD cas LA sling a5
Sl ASD odle ot g A by Calé o hte (Sos
Ivayal wles s

5 Sl e QLo g otz Hloas padsl Slas Jle
Slgo g laimallg 05d o0 (arome 5 (Se) () Jolse Jold
Sl 4 ASD o S5e 5 Sl Ghe Julse 51 (S (Sane
cil o logus oalino,ee ldlae adl [YF] 0l o
LBy 5l aties y5lol (6505 gm drins S5anidS ol
ooan 3 S9lad e ol arLal L conle & 4z g3
a5 lllhe 5 Logass @35 5 sl (Jobas 5 e sabad
blemlb sl cass (New case) anseid o5l ol 81 69, gy
8y 5 g 4l ofl G aie aSlz 0ndy Ojse
Sl b el (6 )low @dle S sl e S0gS ol plde
el § Lo ol Jsles 95

0155 ol 5 ,Shos 5 sre w50 (sage GBS A (elng
Collad plaie lagSl 51 5972 5 ae slosle g S (oo L]
rolizg om0 el pizpan [V YY] Wl Ola 4 5
Ol Cute (Sher (5055 )0 (eleizl g (Sby wd, LA
syl cle > 5 ASD oDle jg, 50 Silgi o A psling [YY]
Omely onladl asle pi Gl slapasle oyl 5l 0]
(ol (a3 Shoe ilais y (RA) el Sgid; 8 50
P A Gl 9,08 e Sl e slaylsle Koo 5 elS s
5 S (551 Slgen (mlow pdySllasl o las
oM olml b ojlge cpl (olad 5 0 00 i (5,00 ge 0, Sos
a5 318 v9>g Jlaxs| ol Ve XY YF] il b e pans]
5 e b hse Jel L (S sla)luals
S8 sl saneiom b A eelty et
Oee al ails bLI )L ASD 4 M (5055 10 sl
sl 5o« omliow 6 pdu IS5 o IS sbul b cenl Sas
IA] st asls 2 ASD

A eeliy Slleg o Gl (Ko Oldllae o

VFeY 5l ¥ oyl oYY 0y90 (ylag iy (oode alxo [


http://dx.doi.org/10.61186/psj.21.2.97
https://psj.umsha.ac.ir/article-1-1008-fa.html

[ Downloaded from psj.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.61186/pg.21.2.97 ]

&b sl
Wyl Jbo g s o mdlis ol aisS e a5 W)l oo el B any

OB W g g

sl Sl allie sl oy 65555k e ool (5] ez i (seme dortd
raslllae slo aizr plod 3590 33 (9SSly (sl Bl sallie oled 4t

sl 9ol i s i 6,5550 o oold (555] pez 1 soniitus ol
raslllae slo aizr plod 3590 )3 (29SSly (ln BBl rallie Sl At

sl Sl lie g Gy 6Nk e 00ls (5T e 19,0 Lo jaems
raslllas sl iz pled 0,50 53 (985aly slp BBl sallie Sl a5

Jeloss 5 43525 «(5 55 oz taalllas 5k 5 o) sulis (ot 1y all ol
llio avns oles anl Wi Gugh i a5ues (515 e ools ol g o5l

Addlas glo auz plod 9,50 50 9655l ol 33le

SEWS ol Mo
b s 35 adllas o e85 sl o55sS cpally 51 el S culs,
(B 08) ldS Sag psle olSails B aleS gl 5l e asllas
59y sobod b alol (VYA 3T VY iy gai o s JR.GOUMS.REC.1398.308

ool abgy e oy ie g b aall s bl e

P | L] P
5 Olidos Chglee Lawgs YA-NVWIYY oS L tagh b Jb cole>
ol odalonl lndS Sap pole olKasls (g5l

REFERENCES

1. Bjerklund G, Waly MI, Al-Farsi Y, Saad K, Dadar M,
Rahman MM, et al. The Role of vitamins in autism spectrum
disorder: what do we know? J Mol Neurosci. 2019;
67(3):373-87. PMID: 30607900 DOI: 10.1007/s12031-018-
1237-5

2. Grzadzinski R, Huerta M, Lord C. DSM-5 and autism
spectrum disorders (ASDs): an opportunity for identifying
ASD subtypes. Mol Autism. 2013;4(1):12._ PMID: 23675638
DOI: 10.1186/2040-2392-4-12

3. Liu Z, Wang J, Xu Q, Hong Q, Zhu J, Chi X. Research
progress in Vitamin A and Autism Spectrum disorder. Behav
Neurol. 2021;2021:5417497._PMID: 34917197 DOI: 10.
1155/2021/5417497

4. Maenner MJ, Shaw KA, Bakian AV, Bilder DA, Durkin MS,
Esler A, et al. Prevalence and characteristics of autism
spectrum disorder among children aged 8 years - autism
and developmental disabilities monitoring network, 11 Sites,
United States, 2018. MMWR Surveill Summ. 2021;70(11):1-
16. PMID: 34855725 DOI: 10.15585/mmwr.ss7011al

5. Bai D, Yip BHK, Windham GC, Sourander A, Francis R,
Yoffe R, et al. Association of genetic and environmental
factors with Autism in a 5-country cohort. JAMA Psychiatry.
2019;76(10):1035-43. PMID: 31314057 DOI: 10.1001/
jamapsychiatry.2019.1411

6. Masini E, Loi E, Vega-Benedetti AF, Carta M, Doneddu G,
Fadda R, et al. An overview of the main genetic, epigenetic
and environmental factors involved in Autism Spectrum
disorder focusing on synaptic activity. Int J Mol Sci. 2020;
21(21):8290. PMID: 33167418 DOI: 10.3390/ijms21218290

7. Fujiwara T, Morisaki N, Honda Y, Sampei M, Tani Y.
Chemicals, nutrition, and Autism spectrum disorder: a mini-
review. Front Neurosci. 2016;10:174. PMID: 27147957 DOI:
10.3389/fnins.2016.00174

8. Lai X, Zhang Q, Zhu J, Yang T, Guo M, Li Q, et al. A weekly
vitamin A supplementary program alleviates social
impairment in Chinese children with autism spectrum
disorders and vitamin A deficiency. Eur J Clin Nutr.
2021;75(7):1118-25. PMID: 33328600 DOI: 10.1038/s
41430-020-00827-9

Lol O aS 090 5,5 0l 0 olews ol Sl slasxs Lo
b Gl gogum U anlllas lgs J 7S 09,5 50,5 plp g0
<db o gleosls Lo g llew @Me il L)l cpiznon

ools ):.m.a.x 6|).: ér@ C_)L».} M‘yLSA Q‘ u.:LM:‘ » ‘SJ‘J.C
30 gl 4 D 5045 Swil slass J o 4 Lol rams &l

L sleos 555 olel 52T sl Swil Lol ol 5 (55 00
A o BDle S g ad e IS ol 5l Sl Coran

5 begsgasws Q-.‘.‘ é_é) L & i Sldlas S9d oo oLe‘._.M,

S5 4o
PA by @l elug goezme s 2Kl aslllae (nf )
31 PYL sl cads WS 4y M g @l 5065 09,5 90 2
139 olite (i g (o Sletere ln 00l Aoy (SUle polie
oS (6,0 (e ysb s sl 09 T S 05S ) slade (nl Sl cnl b
ol 5068l olde S8l yo 4 ax g pgy paes LiS 4 oy

SN0y g S
Oeied g olildS (Sop psle oKl (gy5ld 5 olidxy Cdgles
Sgdee S8 7 bl o Fauses i

9. Sharp WG, Berry RC, McCracken C, Nuhu NN, Marvel E,
Saulnier CA, et al. Feeding problems and nutrient intake in
children with autism spectrum disorders: a meta-analysis
and comprehensive review of the literature. J Autism Dev
Disord. 2013;43(9):2159-73. PMID: 23371510 DOI: 10.
1007/s10803-013-1771-5

10. Mari-Bauset S, Llopis-Gonzélez A, Zazpe-Garcia |, Mari-
Sanchis A, Morales-Suérez-Varela M. Nutritional status of
children with autism spectrum disorders (ASDs): a case-
control study. J Autism Dev Disord. 2015;45(1):203-12.
PMID: 25194628 DOI: 10.1007/s10803-014-2205-8

11. Curtis LT, Patel K. Nutritional and environmental
approaches to preventing and treating autism and attention
deficit hyperactivity disorder (ADHD): a review. J Altern
Complement Med. 2008;14(1):79-85. PMID: 18199019
DOI: 10.1089/acm.2007.0610

12. SunC, XiaW, Zhao Y, Li N, Zhao D, Wu L. Nutritional status
survey of children with autism and typically developing
children aged 4-6 years in Heilongjiang Province, China. J
Nutr Sci. 2013;2:e16. PMID: 25191564 DOI: 10.1017/jns.
2013.9

13. Guo M, Li L, Zhang Q, Chen L, Dai Y, Liu L, et al. Vitamin
and mineral status of children with autism spectrum disorder
in Hainan Province of China: associations with symptoms.
Nutr Neurosci. 2020;23(10):803-10. PMID: 30570388 DOI:
10.1080/1028415X.2018.1558762

14. Cheng B, Zhu J, Yang T, Guo M, Lai X, Li Q, et al. Vitamin A
deficiency increases the risk of gastrointestinal comorbidity and
exacerbates core symptoms in children with autism spectrum
disorder. Pediatr Res. 2021;89(1):211-6. PMID: 32225174
DOI: 10.1038/s41390-020-0865-y

15. Tafti M, Ghyselinck NB. Functional implication of the vitamin
A signaling pathway in the brain. Arch Neurol. 2007
64(12):1706-11. PMID: 18071033 DOI: 10.1001/archneur.
64.12.1706

16. Shearer KD, Stoney PN, Morgan PJ, McCaffery PJ. A
vitamin for the brain. Trends Neurosci. 2012;35(12):733-41.
PMID: 22959670 DOI: 10.1016/j.tins.2012.08.005

17. IMPM. Dietary reference intakes for Vitamin A, Vitamin K,

VoY | VP Ll oY o less YY) 090 o oole alxo


https://pubmed.ncbi.nlm.nih.gov/30607900/
https://doi.org/10.1007/s12031-018-1237-5
https://doi.org/10.1007/s12031-018-1237-5
https://pubmed.ncbi.nlm.nih.gov/23675638/
https://doi.org/10.1186/2040-2392-4-12
https://pubmed.ncbi.nlm.nih.gov/34917197/
https://doi.org/10.1155/2021/5417497
https://doi.org/10.1155/2021/5417497
https://pubmed.ncbi.nlm.nih.gov/34855725/
https://doi.org/10.15585/mmwr.ss7011a1
https://pubmed.ncbi.nlm.nih.gov/31314057/
https://doi.org/10.1001/jamapsychiatry.2019.1411
https://doi.org/10.1001/jamapsychiatry.2019.1411
https://pubmed.ncbi.nlm.nih.gov/33167418/
https://doi.org/10.3390/ijms21218290
https://pubmed.ncbi.nlm.nih.gov/27147957/
https://doi.org/10.3389/fnins.2016.00174
https://doi.org/10.3389/fnins.2016.00174
https://pubmed.ncbi.nlm.nih.gov/33328600/
https://doi.org/10.1038/s41430-020-00827-9
https://doi.org/10.1038/s41430-020-00827-9
https://pubmed.ncbi.nlm.nih.gov/23371510/
https://pubmed.ncbi.nlm.nih.gov/23371510/
https://pubmed.ncbi.nlm.nih.gov/23371510/
https://pubmed.ncbi.nlm.nih.gov/25194628/
https://doi.org/10.1007/s10803-014-2205-8
https://pubmed.ncbi.nlm.nih.gov/18199019/
https://doi.org/10.1089/acm.2007.0610
https://pubmed.ncbi.nlm.nih.gov/25191564/
https://doi.org/10.1017/jns.2013.9
https://doi.org/10.1017/jns.2013.9
https://pubmed.ncbi.nlm.nih.gov/30570388/
https://doi.org/10.1080/1028415x.2018.1558762
https://doi.org/10.1080/1028415x.2018.1558762
https://pubmed.ncbi.nlm.nih.gov/32225174/
https://doi.org/10.1038/s41390-020-0865-y
https://pubmed.ncbi.nlm.nih.gov/18071033/
https://doi.org/10.1001/archneur.64.12.1706
https://doi.org/10.1001/archneur.64.12.1706
https://pubmed.ncbi.nlm.nih.gov/22959670/
https://doi.org/10.1016/j.tins.2012.08.005
http://dx.doi.org/10.61186/psj.21.2.97
https://psj.umsha.ac.ir/article-1-1008-fa.html

[ Downloaded from psj.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.61186/pg.21.2.97 ]

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

wlo (5555 b sl Cilo YS! @ Die 5055 10 A ysling ol cél o ganslis

Arsenic, Boron, Chromium, Copper, lodine, Iron, Manganese,
Molybdenum, Nickel, Silicon, Vanadium, and Zinc. Washington
(DC): National Academies Press (US); 2001.

Li W, Pozzo-Miller L. Dysfunction of the corticostriatal
pathway in autism spectrum disorders. J Neurosci Res.
2020;98(11):2130-47. PMID: 31758607 DOI: 10.1002/jnr.
24560

Jahn K, Wieltsch C, Blumer N, Mehlich M, Pathak H, Khan
AQ, et al. A cell culture model for investigation of synapse
influenceability: epigenetics, expression and function of
gene targets important for synapse formation and
preservation in SH-SY5Y neuroblastoma cells differentiated
by retinoic acid. J Neural Transm (Vienna). 2017;124(11):
1341-67. PMID: 28887651 DOI: 10.1007/s00702-017-1769-9
Lai X, Wu X, Hou N, Liu S, Li Q, Yang T, et al. Vitamin A
Deficiency induces autistic-like behaviors in rats by
regulating the RARB-CD38-Oxytocin Axis in the Hypo-
thalamus. Mol Nutr Food Res. 2018;62(5). PMID: 29266770
DOI: 10.1002/mnfr.201700754

Sharifi A. ShaFA, a new Microsoft windows-based software
for food intake analysis. JNFS. 2023.

Meyers LD, Hellwig JP, Otten JJ. Dietary reference intakes:
the essential guide to nutrient requirements. National
Academies Press; 2006.

Guo M, Zhu J, Yang T, Lai X, Lei Y, Chen J, et al. Vitamin
A and vitamin D deficiencies exacerbate symptoms in
children with autism spectrum disorders. Nutr Neurosci.
2019;22(9):637-47. PMID: 29338670 DOI: 10.1080/
1028415X.2017.1423268

Hyman SL, Stewart PA, Schmidt B, Cain U, Lemcke N,
Foley JT, et al. Nutrient intake from food in children with
autism. Pediatrics. 2012;130(2):145-53._PMID: 23118245
DOI: 10.1542/peds.2012-0900L

Tan M, Yang T, Zhu J, Li Q, Lai X, Li Y, et al. Maternal folic
acid and micronutrient supplementation is associated with
vitamin levels and symptoms in children with autism
spectrum disorders. Reprod Toxicol. 2020;91:109-15.
PMID: 31759952 DOI: 10.1016/j.reprotox.2019.11.009
Wang N, Zhao Y, Gao J. Association between peripheral
blood levels of Vitamin A and Autism Spectrum disorder in
children: a meta-analysis. Front Psychiatry. 2021;12:
742937. PMID: 34658977 DOI: 10.3389/fpsyt.2021.742937
Bandini LG, Anderson SE, Curtin C, Cermak S, Evans EW,
Scampini R, et al. Food selectivity in children with autism
spectrum disorders and typically developing children. J
Pediatr. 2010;157(2):259-64. PMID: 20362301 DOI: 10.
1016/j.jpeds.2010.02.013

Zhou W, Li S. Decreased levels of serum retinoic acid in
chinese children with autism spectrum disorder. Psychiatry
Res. 2018;269:469-73. PMID: 30195740 DOI: 10.1016/j.
psychres.2018.08.091

Zhu J, Guo M, Yang T, Lai X, Tang T, Chen J, et al. Nutritional
Status and symptoms in preschool children with autism

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

spectrum disorder: a two-center comparative study in
chongging and hainan province, China. Front Pediatr.
2020;8:469. PMID: 33014918 DOI: 10.3389/fped.2020.00469
Ransom J, Morgan PJ, McCaffery PJ, Stoney PN. The rhythm
of retinoids in the brain. J Neurochem. 2014;129(3):366-76.
PMID: 24266881 DOI: 10.1111/jnc.12620

Maden M. Retinoic acid in the development, regeneration and
maintenance of the nervous system. Nat Rev Neurosci.
2007;8(10):755-65. PMID: 17882253 DOI: 10.1038/nrn2212
Thornton KA, Mora-Plazas M, Marin C, Villamor E. Vitamin
A deficiency is associated with gastrointestinal and
respiratory morbidity in school-age children. J Nutr.
2014;144(4):496-503. PMID: 24500929 DOI: 10.3945/jn.
113.185876

Zhang X, Chen K, Wei XP, Qu P, Liu YX, Chen J, et al.
Perinatal vitamin A status in relation to neurodevelopmental
outcome at two years of age. Int J Vitam Nutr Res.
2009;79(4):238-49. PMID: 20209475 DOI: 10.1024/0300-
9831.79.4.238

Xu X, Li C, Gao X, Xia K, Guo H, Li Y, et al. Excessive UBE3A
dosage impairs retinoic acid signaling and synaptic plasticity in
autism spectrum disorders. Cell Res. 2018;28(1):48-68. PMID:
29076503 DOI: 10.1038/cr.2017.132

Higashida H, Salmina AB, Olovyannikova RY, Hashii M,
Yokoyama S, Koizumi K, et al. Cyclic ADP-ribose as a
universal calcium signal molecule in the nervous system.
Neurochem Int. 2007;51(2-4):192-9. PMID: 17664018 DOI:
10.1016/j.neuint.2007.06.023

Kishimoto H, Hoshino S, Ohori M, Kontani K, Nishina H,
Suzawa M, et al. Molecular mechanism of human CD38
gene expression by retinoic acid. Identification of retinoic
acid response element in the first intron. J Biol Chem.
1998;273(25):15429-34. PMID: 9624127 DOI: 10.1074/jbc.
273.25.15429

Wen J, Yang T, Zhu J, Guo M, Lai X, Tang T, et al. Vitamin
a deficiency and sleep disturbances related to autism
symptoms in children with autism spectrum disorder: a
cross-sectional study. BMC Pediatr. 2021;21(1):299. PMID:
34217246 DOI: 10.1186/s12887-021-02775-0

Guo M, Zhu J, Yang T, Lai X, Liu X, Liu J, et al. Vitamin A
improves the symptoms of autism spectrum disorders and
decreases 5-hydroxytryptamine (5-HT): A pilot study. Brain
Res Bull. 2018;137:35-40. PMID: 29122693 DOI: 10.1016/j.
brainresbull.2017.11.001

Liu J, Liu X, Xiong XQ, Yang T, Cui T, Hou NL, et al. Effect
of vitamin A supplementation on gut microbiota in children
with autism spectrum disorders - a pilot study. BMC
Microbiol. 2017;17(1):204. PMID: 28938872 DOI: 10.1186/
$12866-017-1096-1

Diolordi L, del Balzo V, Bernabei P, Vitiello V, Donini LM.
Eating habits and dietary patterns in children with autism.
Eat Weight Disord. 2014;19:295-301. PMID: 24981567
DOI: 10.1007/s40519-014-0137-0

VB leg oY o)louis Y o390 claghy (oode alma | V¥


https://pubmed.ncbi.nlm.nih.gov/31758607/
https://doi.org/10.1002/jnr.24560
https://doi.org/10.1002/jnr.24560
https://pubmed.ncbi.nlm.nih.gov/28887651/
https://doi.org/10.1007/s00702-017-1769-9
https://pubmed.ncbi.nlm.nih.gov/29266770/
https://doi.org/10.1002/mnfr.201700754
https://pubmed.ncbi.nlm.nih.gov/29338670/
https://doi.org/10.1080/1028415x.2017.1423268
https://doi.org/10.1080/1028415x.2017.1423268
https://pubmed.ncbi.nlm.nih.gov/23118245/
https://doi.org/10.1542/peds.2012-0900l
https://pubmed.ncbi.nlm.nih.gov/31759952/
https://doi.org/10.1016/j.reprotox.2019.11.009
https://pubmed.ncbi.nlm.nih.gov/34658977/
https://doi.org/10.3389/fpsyt.2021.742937
https://pubmed.ncbi.nlm.nih.gov/20362301/
https://doi.org/10.1016/j.jpeds.2010.02.013
https://doi.org/10.1016/j.jpeds.2010.02.013
https://pubmed.ncbi.nlm.nih.gov/30195740/
https://doi.org/10.1016/j.psychres.2018.08.091
https://doi.org/10.1016/j.psychres.2018.08.091
https://pubmed.ncbi.nlm.nih.gov/33014918/
https://doi.org/10.3389/fped.2020.00469
https://pubmed.ncbi.nlm.nih.gov/24266881/
https://doi.org/10.1111/jnc.12620
https://pubmed.ncbi.nlm.nih.gov/17882253/
https://doi.org/10.1038/nrn2212
https://pubmed.ncbi.nlm.nih.gov/24500929/
https://doi.org/10.3945/jn.113.185876
https://doi.org/10.3945/jn.113.185876
https://pubmed.ncbi.nlm.nih.gov/20209475/
https://doi.org/10.1024/0300-9831.79.4.238
https://doi.org/10.1024/0300-9831.79.4.238
https://pubmed.ncbi.nlm.nih.gov/29076503/
https://pubmed.ncbi.nlm.nih.gov/29076503/
https://doi.org/10.1038/cr.2017.132
https://pubmed.ncbi.nlm.nih.gov/17664018/
https://doi.org/10.1016/j.neuint.2007.06.023
https://doi.org/10.1016/j.neuint.2007.06.023
https://pubmed.ncbi.nlm.nih.gov/9624127/
https://doi.org/10.1074/jbc.273.25.15429
https://doi.org/10.1074/jbc.273.25.15429
https://pubmed.ncbi.nlm.nih.gov/34217246/
https://pubmed.ncbi.nlm.nih.gov/34217246/
https://doi.org/10.1186/s12887-021-02775-0
https://pubmed.ncbi.nlm.nih.gov/29122693/
https://doi.org/10.1016/j.brainresbull.2017.11.001
https://doi.org/10.1016/j.brainresbull.2017.11.001
https://pubmed.ncbi.nlm.nih.gov/28938872/
https://doi.org/10.1186/s12866-017-1096-1
https://doi.org/10.1186/s12866-017-1096-1
https://pubmed.ncbi.nlm.nih.gov/24981567/
https://doi.org/10.1007/s40519-014-0137-0
http://dx.doi.org/10.61186/psj.21.2.97
https://psj.umsha.ac.ir/article-1-1008-fa.html
http://www.tcpdf.org

