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WNEEFRRAKBHRETE LT/ BRILERESEREREFHRZ TS, TR 400014)

[fZE ] BH HAZEB A0 IOME S R B (autism spectrum disorder, ASD) JLEE Il %5 MR F 4 4= K B,
(vitamin B,,, VB,,) ARG R BRTF-HIKRE, Ak HFE32442~6 % ASD JLE M 318 il 2~6 2 filt 2 L,
SR AR B E AT I DN 2 LT PR R VB, /K-, SRS B b 3 A0 LB IO A2 12 PEA ASD JLEE Y
BosEtk, SRS E/R BB BRI LT KT &R ASD JLEEM MTE R K& VB, K V-1 8 A8 T L
# (P<0.05). ASD JLZE ML IE MR /K- Kz sh ARG 4z o & & i S IE A DG (P<0.05), IiLTE VB, K -5 38 W A T
N AGAEE . ES A B REIEME (P<0.05), 2~<4 % ASD L IL7E M BR /K V-5 4468 X & B i 52 E AR
(P<0.05), Ifili& VB, /K- 5165 LB R EIEME (P<0.05); ASD B # MG VB K S5iES . M-SR ERS
IEAASE (P<0.05), Z5i8  “FIAHT ASD JLF MG B AN VB K PR LR, H5MALK TR, i
A ASD L3, AL, (RAFIEHE IS TR A VB KT BEAT 35 T ASD JL3E, FRE<4 % ASD JLEMMHAKE .

[hESRILRIZE, 2024, 26 (4): 371-377]
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Serum folate and vitamin B,, levels and their association with neurodevelopmental
features in preschool children with autism spectrum disorder
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Abstract: Objective To investigate the levels of serum folate and vitamin B,, (VB,,) and their association with the
level of neurodevelopment in preschool children with autism spectrum disorder (ASD). Methods A total of 324 ASD
children aged 2-6 years and 318 healthy children aged 2-6 years were recruited. Serum levels of folate and VB, were
measured using chemiluminescent immunoassay. The Social Responsiveness Scale and the Childhood Autism Rating
Scale were used to assess the core symptoms of ASD children, and the Gesell Developmental Schedule was employed to
evaluate the level of neurodevelopment. Results The levels of serum folate and VB,, in ASD children were
significantly lower than those in healthy children (P<0.05). Serum folate levels in ASD children were positively
correlated with gross and fine motor developmental quotients (P<0.05), and serum VB,, levels were positively correlated
with adaptive behavior, fine motor, and language developmental quotients (P<0.05). In ASD children aged 2 to <4 years,
serum folate levels were positively correlated with developmental quotients in all domains (P<0.05), and serum VB,
levels were positively correlated with language developmental quotient (P<0.05). In male ASD children, serum VB,
levels were positively correlated with language and personal-social developmental quotients (P<0.05). Conclusions
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Serum folate and VB,, levels in preschool ASD children are lower than those in healthy children and are associated with

neurodevelopmental levels, especially in ASD children under 4 years of age. Therefore, maintaining normal serum folate

and VB,, levels may be beneficial for the neurodevelopment of ASD children, especially in ASD children under 4 years

of age.

[Chinese Journal of Contemporary Pediatrics, 2024, 26(4): 371-377]
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P AE 335 R B % (autism spectrum disorder,
ASD) JE—Fh i AR 2 R & R, ORI AL
SIACURGRPGE . B ZINAT g RO R R . MR S
B s, ASD i mk 1/36 1 FKEH
il ASD 1) R FE o 0.7%~1% ' o ASD 9 R AN
oW HLAR AR WA, 2SR B LA 2 2 A Y 35t
75 5B RS R AL R T 80T ASD & 4= .
HIER JLEAM L, ASD JLEAFTEH 2 P51
AT AR RS g e, R ASD JLEE T
BHMMERRNGRZ o R4 E R B,
(vitamin B,, VB,,) S5 EFREILE R KA T
BN R, 5 ASD & il BEAF1E—E KRIK, 2
B TRSEZ O . ENSMIFSE R, ASDJLHE
ME RN VB, K BT IR R LE ", [Hi
A BFSEHGE ASD JLE I 1 MR M VB, K- 5 1E
JLETREZS ", AP M ASD JLE I
1 VB, /K i FIE R L " ik Se 53 i A A5
—HZie. WA, LT ASD JLE IS R VB,
K5 GE R AN G R B K ARG, H AT
i AR AT TR A 25 55 0 R, ABFSE A
A AU HT ASD JLEIMVE MR . VB, KV S 5%
AR 22 K T K Z [ B eHK, IFE— 2800 BriZ
RIRA TCARE KPS 22 5%, il PR i I ASD JL 3
FE IR RO SR B DT B e i i 9F ASD JL 28
IR
1 ZRETE
1.1 HRXK
BT A REBTIE A A . ASD 20 2 2020 4F 11
—20224F 10 A 5= E IR R A LI 1Y 324 491 2~6
4 ASD JLEE, M LFHEIZE, 6k RS
Wi 55T T S e ASD 2 Wb . SR
AWt (Social Responsiveness Scale, SRS) #l
L FE P4 JE PF 4 & % (Childhood Autism Rating
Scale, CARS) PFPAili ASD JLE R CAER . SR HTHS
FEIRE B (Gesell Developmental Schedule) i

LM R B KT HEBRbRAE: (1) A H A
T ST B P22 R T A SRS P 1 L, A dE ik
PERESE . BRI SE; (2) 3N A Atk aiie
BEYEp ; (3) 3 64 H #EAT T IR A VB, #h
A

X HE 414 2020 4F 11 H—2023 43 H #2510 &
PR &l JLBE 318 9] 2~6 % fdt )3 L . HEBR bR o
(1) KA KRBT MR ER; (2) AIEMEH
(R sz 2 A AR AR SR (3) I3 HAR
PR PR R s (4) 3T 64 H BELT T MR A
VB, #hFE# .

BT T 2 5 3 06 A R,
AR S ILEE AL B SR E S, AR
R BE R K2 B s L S B 8 P S B3 4 W A%l i
(20184 HIBFEE 121-1 %5 ) .

12 HRAE

KA T A A AL 25 18§ Bk L 2~3 mL, 7F
37°C K 4 T ICE 2930 min, SR )5 & B O HLLL
3000 r/min 25.0> 10 min, i 1035 AL M50 TF, SR
FRAb2F B2 0 i R L8 R AT VB, KT
1.3 HIHESH

K1 SPSS 25.0 Atk AT g it ot o X A
BAGHAT IESER R . 5 IEAS A E0EPIER
AR THE ORI + Fpifi s (xxs) Fm, A
FFEIER AT TORER A 5 (U403 21
H¥E) [M (Py, Py ] Fom. fAGIESS M HIr
ZEFF MWL [ B 1) FLBECR I REAS (K556, ANFF
B IEZS AR B T TR R 41 18] 1) EE R FH Mann-
Whitney UK % 105 BHLABIECR H 3% (%)
TR, YL RRY LR R R . R
H Spearman AR I AT T L3 TR 5 VB, K
ZIEMA S, HZHE (KRIEFR . D
T ITIE Al R L ASD ZH 5 0] R ZH I T
VB K F 2SR RITZIC (RIEARR . P 2
PEREERIPEAR 0GR . VB, K F5 ASD JLE
DVIE AR R 28 K B K- Z (R B G Hk . P<0.05 Ry 25
SAEGIEE .
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2 R iR Fl VB, 7K F B F K T X4 (1 P<0.05) ,
32,
21 AA=EEE
ASD 4 324 ) )L, F 257 |, L3 67 *1 ASDAFMMEBAEAFRAILE
Wl AR R 3.79 % WAL 318 LT, A AR 51 (4511 (%)]
A s . 2
ST, L1614, hAEIR 457 % . Wil 2 Fro) # ES

. T N YHEZH 318 4.57(3.84,5.27)  157(49.4)  161(50.6)
=y A o s s EL A 4 ht.%a
LG PR B LB S S AT ST 2 R X ASD# 324 3.79(3.17,4.49)  257(79.3) 67(20.7)
(¥ P<0.05), W1,

I E 9.43 62.86
2.2 ASDASIERAMFHERF VB, /KR LR Pl <0.001 <0.001
MAEARIE . MBI H 2 5 ASD 2L 38 1 i v i Y [ASD] DIALSE R B

%2 ASDAFnxtER4E miEMER AN VB,, 7K FAY L&

iR VB LS
ZH 5 i 12 s o
i b [M(P,s, P,5), nmoL/L]  [M(P,, P,5), pmol/L] TR VB,
OR(95%ClI) P OR(95%Cl) P
XHHE4] 318 34.1(27.3,41.1)  812.2(586.6, 1 012.9) 1 1

ASD# 324 31.6(23.1, 40.8) 667.9(466.3, 958.6) 0.951(0.932~0.970) <0.001 0.999(0.998~0.999) <0.001
e RIEARRS . MERINER . [ASD] Il A RehG s [VB,,] 4R B, .

2.3 ASDZEFMERAMBZHEES VB,, kT2 EH MG MRS VB K EE RIEM R (5l r=

iEPS k3 0.398, P<0.001; r=0.256, P<0.001), UL 1.
Spearman FRAA T BN, ASD 4 HIG EZH L
r=0.256 r=0.398
poyitil P<0.001 ASD A P<0.001
Control group Y=8.7X+553 ASD group Y=12.39X+343
. 1500} e s 1500 |
=< ==
S = S =
ég 1000/ éé 1000 |
] mﬁ < m:.
[=ap m g
;S 500 5500
S i =
0 10 20 30 40 50 0 10 20 30 40 50
TR (nmol/L) IR (nmol/L)
Folate (nmol/L) Folate (nmol/L)

1 ASDEFnxTHRAMFHEF%ER B, /K FZ EHEXMYE

24 ASDJLEMmMEME. VB,/kF5SRS, 25 REEHEAASDILEMEZEHE. VB, KkES

CARS RIRZERE B EREBITHIKE BEREZFERTFOHIXKE
FERI AN . MR RS, ASD JLF MM i MR BEHIMEMHES, 2~<4 2 ASD JLEE I 7 MR

FIVB, /K5 SRS, CARS 5 #7534 244 % B i 2 KPS IR E B REBSRIXHEIEMHL (B
., : e e ke s P<O.03), 4~6 % ASD LI MR K- S HEIR K
FOME (9 12009). TS SHEIE s s i (0975005); 2%
iR RS RALE TR IES (PO0S) g op ey ghe Vi T 46 A L 25 19
ML VB KPS BR AT RRILRNE . WAIZ  fiEgpe (P<0.05), 4~6% ASD JLEE LT VB, K F
3, IHERTRIEAL (P<0.05), WL#E3. SR FEIR BT R EE N BAEE . AL
FROr R IEASG (B P<0.05), Wk4.
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%3 ASDJLEMEFMERT VB, KESZOERRBELZFERITHETHXE
5 R VB,
B(95%ClI) P B(95%ClI) P
SRS TR (n=306)
I 0.017(-0.017~0.050) 0.324 -0.001(=0.002~0) 0.116
Nl -0.012(-0.063~0.039) 0.648 ~0.000 08(~0.002~0.002) 0.925
2 -0.045(-0.140~0.049) 0.346 ~0.001(=0.004~0.002) 0.724
Bl -0.007(-0.070~0.057) 0.841 ~0.000 07(=0.002~0.002) 0.947
(R W= -0.001(-0.073~0.071) 0.973 0.002(~0.001~0.004) 0.197
Ay -0.048(-0.309~0.213) 0.716 ~0.000 03(=0.008~0.008) 0.994
CARS 3£ 553 (n=284) -0.023(=0.099~0.053) 0.554 ~0.001(=0.003~0.002) 0.635
TIER R H R (n=291)
18 By P 0.185(-0.029~0.399) 0.090 0.007(0~0.014) 0.049
Kis sl 0.215(0.012~0.417) 0.038 0.005(-0.002~0.011) 0.171
Kianizzh 0.228(0.002~0.455) 0.048 0.009(0.002~0.017) 0.015
BE 0.205(=0.044~0.455) 0.106 0.010(0.002~0.018) 0.012
N SR 0.202(-0.001~0.405) 0.052 0.006(0~0.013) 0.064

{E: DROEAR . M. [VB,] 4RE5B,,; [SRS] #AC R [CARS] JLEIUMATITE %R, [ASD] MRS R .

x4 TEFEHRHEASDILEMBEHE. VB, K EERERREERZHERBFIIIKEK

R VB,
fglx 2~<4 % 4 (n=166) 4~6 % 4 (n=125) 2~<4 % 4 (n=166) 4~6 % 2 (n=125)
B(95%ClI) P B(95%ClI) P B(95%ClI) P B(95%ClI) P

T 0.303(0.040~0.566)  0.024  0.130(-0.227~0.488) 0.471  0.005(-0.003~0.014) 0.235  0.012(0~0.025) 0.046
Kzl 0.352(0.110~0.594)  0.005 0.139(-0.209~0.487) 0.431  0.002(-0.006~0.010) 0.622 0.011(=0.001~0.023) 0.062
Kaizsh  0.314(0.039~0.589)  0.026  0.211(-0.165~0.586) 0.268  0.007(-0.002~0.016) 0.152  0.016(0.003~0.029)  0.016
HE 0.336(0.031~0.642)  0.031  0.056(-0.354~0.465) 0.788  0.010(0~0.020) 0.048  0.012(-0.002~0.026) 0.086
A4 0.371(0.127~0.614)  0.003  0.010(-0.331~0.351) 0.955 0.003(-0.005~0.011) 0.435 0.013(0.001~0.025)  0.028

TE: DRIEMERIFZE. [VB,] 44K ,; [ASD] JIHGEERS R
2.6 AEMERASDILEMEMERM VB, kTS5  ASDH EE IR AT REREF N AALSHEXTG

EREEE

"OHIKER

Pl AR R 2 5, ASD 5 85 K £ 3 1 o 37 i
R 7KV 5% 28R kB B 3R 45 BE X R B 1 A DG
2eE L (¥ P>0.05); 1L VB, /K F5

¥ giit

EIEFSE (P<0.05), IfiLiE VB, /K -5 ASD 4 #
M IEIR R B B ELREX K B A e L4 1T

L
s

X (HP>0.05). W5,

x5 AEMHIHEASDILEMFHE. VB, KESKEREFERGTHIKEK

PR VB,

(1S B (n=233) #Z# (n=58) H# (n=233) L H# (n=58)

B(95%CI) P B(95%ClI) P B(95%CI) P B(95%CI) P
T 0.171(-0.079, 0.421)  0.179  0.238(-0.171,0.647) 0.249  0.007(=0.002, 0.015)  0.109  0.008(-0.005, 0.021)  0.215
Kizzh 0.196(-0.031, 0.422)  0.090 0.287(-0.184,0.757) 0.228 0.005(-0.003,0.012) 0.204  0.004(-0.011, 0.019)  0.602
KAz sh  0.231(-0.024, 0.487)  0.076  0.238(-0.263,0.739)  0.345  0.008(=0.001,0.016) 0.070  0.014(-0.001, 0.030)  0.075
e 0.129(-0.152, 0.409)  0.367 0.502(=0.058,1.062) 0.078 0.010(0, 0.019) 0.039  0.013(=0.005,0.031) 0.146
MA-FE2:0.184(=0.038,0.405)  0.105 0.281(=0.227,0.788) 0.273  0.007(0, 0.015) 0.046  0.003(-0.014,0.019) 0.751

PE: EREARIRBZE. [VB,] A% B,; [ASD] JHLESH R,
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3 itip CARSHERAF L E M . RETE TR 7t % L

ASDYE IR 2%, HRT M ICRRIGIT ik, I
IRRBELMT AT £, SR RENEER
W, AR & BLAT RESZ M ASD JL ) 1
T, MR EEORIE TR ANRLTF gL R,
S5 A . DNA K ZE (5454 5 H 3E4k
AR, RN IT R IR DR AN T s s, ™
T v B R W R DIEE . VB AE R A
REHE TR AR 2, 2R 2 R W AL %
R AT B 7, A B TH&IT kT MbE
B MRS SRR, s
RGEKRE o AWF KB 2FREET ASD L i 38 R
5 VB, K EU AR TR AR, 5 ASD B0 E R T
BT OCIR, (H 5 KOt & 8 B e X AA 76 QTR
H 54 K A8 XA ST AE AN [ 45 0% R 591 1] A7
FE—E 225

LT R, ASD JLEMEMR . VB, /KF
SHERILEAR . FhE 5 X 3~17 2 11 110 4
ASD JLEE A 110 BiEH LS TR, &3 ASD L
MLV MR A VB, A K- B R T IE R LE . Li
2 S B IF ST IR AR R 4598 . It Ah, PRIOR [ B
1) 3~5 2 ASD IR A% FEAFFT (ASD 4L TIE # X iR
HA 4001 WIFELL BLER T SR, — Tk
A+ B H 5T 5 ASD L FG 0 4F 19 1075
VB, K AR TR R4, M RK S A B 2%
S STk [ T RS BT AR E ASD JLEE iR
KR E# JLEML, VB, K EHRIE®ILERS ™,
ABFIEY RFEA SR, XF 324 151 ASD JL# F1 318 i)z
LT IEAT A, A IE AT S i) ) 52 i) J 2 3
ASD JLEE B IfIL 75 B2 A1 VB, /K15 i 2 T et
Ml , 5 Saha %5 " AR S5 —B, ASD JLEE 1ML
HMR . VB AR LB AR 09 )5 K AT fE 5
ASD JLEEAFFEBR &I AN ZI Mt & 47 A 6, el
ZHDEHE R, ASD JLEHRE . ANE22EUH
YR B Ik 67.4% 5 WAl g5 ASD JLEAFAE
e LA ) 1 B T R o6 T

5T I3 SR I 55 R n s ASD ER L Sk
FHLEMR . VB, /K -5 ASD B UAEIR 22 18] ) 15
CAMRIEITRER . SR EH, ASDILER
CARS 43 5 L% MR . VB, /KA B3 HH %
PE S BRI, AR BN ILE R . VB, K
CARSTFAr R AR 7o ARWF TR IE AR 8 B0 A
RJa, RIASDIJLEIMIEM R . VB,/KF-5 SRS,

ASD JLEIMIE MR . VB, K5 IOAE ST A 5 4 |
SRS HE R TC WA Y, e eEZ
OBFFE B8 7% LI ASD JL# B I35 MR /K P50
MUREAT A . SRS HICARS £ 5701 0 i A
Kbk =, L EgE R R ASD JLE IS MR . VB,
K] R S AZ ORI K, (AR T ZE 2 s
WFFEXF VB, S D AER A S DA 71— 25 I

PEARIE , RN VB, R IE B R 2T o g
KT, PEHEHZ RSl IR K L R E
1o T 1) B O R 2 kI i L S W K i T
fE Y. OB L SOk RS ILYE MR S5 ASD A7 7E B
T OCHE, AR A AR T R 4 o [ 22 TR AR SR AR
3 % B LR /NS ASD JLEE IS MR S 2k B
IKEAFAE A i CHE ) T I VB, /KF5 ASD JL
WA FE IR R B RIS A XA D, AU
— IR 5T & BRLYE VB, 5 ASD JLEEAS ZE /R kK &
T RE X AR ARSI ™ AW IE AR |
PR R 25 & B ASD JLE L3 MR K -5 Kz 3l |
WMz sl K E RIS, M VB, /K5 1E
AT N, Wifizdh, IS RE R EIEMHX, f—
oM K B 2~<4 % ASD JLEE I3 MR /K - 554 5E
IRE B HERAREX IR IEAE, 1id~6% ASD JLIH
M3 R K- 5% 28R R B i R A TR X I 0 3%
Mk, SAH BAETIAF g4 5 2 2800, 1 iy
VB, /K5 2~<4 % ASD JLEE NS FE/R & B £ IG
BRI, H54~6% ASD LB IERE T
HRIE N S SR A4t S8 0B R IEA
Koo IR R AT BE 32 R KIS ASD JLEE Y
ZKRE, VBN RS 5 4baLEMAERE, H
BRMLSIA FRiE— 2058 . 2 EDLR A S i1
FA R J1K 5 ASD BE HH2E 2, BRI R T
N7 e T PEAG 24 S T ASD JLEE B I35 R A VB, 7K
Vo T ASD JLE AR B L I IRER I A7
FEVERZE S, AR AT B 9T R BRAE LR . AR
ARAEAE RN 22 S T SR, H R R LR GE
ASD JLEE MM . VB, /K502 Rk KR &
e AN 22 5 . AWF5R Z IS VB, 7K F-
XFASD BB B K H RS N 3%, ASD
I3 VB, K- 518 /R B B R RIE 5 M A-th4
B R IEM S, TTE ASD % 6 rh ok & WK 45
WX CNBESE VB, 5 ASD X 2 1 HL 4R LT 1Y
L

AT S H AR 1k A B e IR B 2 0
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ASD JLEE IMIEMR . VB, /K502 Kk B HE B
ST, BAAELL T BRI, & E, AREE
AW L KB I S A )k AR, R
ANBETEAR B2 AN VB, 2K PR 3 J PR A 2 L
AR IR R ok, ARG R AW T, G
A EMFR . VB, 5 ASD Z IR KR =,
REZA GO . BP0 . REREE I SZ R
DL LA B 100 B2 R 2R S 3 ] g i LB AT,
ARMFFEBAT KX L R A TALIE 5 5500, ASD
AT IR L R AR T A AR SEIE R,
FEAR MR R 22 . PR AE I 2 e v 3R
PR — 20 S B REAR RN, A PP Al i Al L 32 1A
PR AT VB, AR PT BB R, SeyERZm L3
NI 2, DS R T fER 2 1. 53R A8
TR IRV 1 F1 VB, 7E ASD & 95t i 46 ]
FELRMUN, IF it — A g B Al VB, 167 5
B

25 b RIR, IR RT ASD JL Y Il I iR AN
VB, K5 0ERTC 6, FESMak s
KFF K, Hd, M RKFEEES 2~ %
ASD JLE MM & E B KA K, THEMZES; m
VB, K5 2~<4 % ASD LEIBE S RKBAX, 5
4~6 % ASD JLEE N AT N . KE A sh A A —+E
SATNA R, 5 BERES AN A-ES17 0
Koo I, PR3FIEH AY IO AR AT VB, K1) fiE
A zi T ASD JLE, ¥R/ <4 % ASD JLE M &
KA

YR TTHRF . FEATHIBERES 5.
WLIEE; oW, £ @EH . BEL, F
KERATHRBKE, %38, B K, F£2
AL FH M, X 55K,

Flark ZEW: PIAAEEFERARA SR

(& % X #]

[1] Maenner MJ, Warren Z, Williams AR, et al. Prevalence and
characteristics of autism spectrum disorder among children aged
8 years: Autism and Developmental Disabilities Monitoring
Network, 11 sites, United States, 2020[J]. MMWR Surveill
Summ, 2023, 72(2): 1-14. PMID: 36952288. PMCID:
PMC10042614. DOI: 10.15585/mmwr.ss7202al.

[2] Zhou H, Xu X, Yan W, et al. Prevalence of autism spectrum
disorder in China: a nationwide multi-center population-based

study among children aged 6 to 12 years[J]. Neurosci Bull, 2020,

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

+ 376 -

36(9): 961-971. PMID: 32607739. PMCID: PMC7475160.

DOI: 10.1007/s12264-020-00530-6.

S, A, e, A5 IVRE B 2R A L3 T PR S A0
i PR A G IBR (7], [ L £ 2R A, 2022, 30(4): 355-360.
DOLI: 10.11852/zgetbjzz2021-0398.

Leader G, Abberton C, Cunningham S, et al. Gastrointestinal
symptoms in autism spectrum disorder: a systematic review[J].
2022, 14(7): 1471. PMID: 35406084. PMCID:
PMC9003052. DOI: 10.3390/nul4071471.

Raghavan R, Riley AW, Volk H, et al. Maternal multivitamin

Nutrients,

intake, plasma folate and vitamin B,, levels and autism spectrum
disorder risk in offspring[J]. Paediatr Perinat Epidemiol, 2018, 32
(1): 100-111. PMID: 28984369. PMCID: PMC5796848.

DOL: 10.1111/ppe.12414.

PN, BRAE, INIZIL, 55 PIVAAE 1% 2R P ek 26 L AL T 2 M JFEA
WP S 4EE R B, KRB, H 244G TR, 2018, 39(3):
331-334. DOI: 10.16835/j.cnki.1000-9817.2018.03.004.

Al-Farsi YM, Waly MI, Deth RC, et al. Low folate and vitamin
B,, nourishment is common in Omani children with newly
diagnosed autism[J]. Nutrition, 2013, 29(3): 537-541. PMID:
23287069. DOI: 10.1016/j.nut.2012.09.014.

Li B, Xu Y, Pang D, et al. Interrelation between homocysteine
metabolism and the development of autism spectrum disorder in
children[J]. Front Mol Neurosci, 2022, 15: 947513. PMID:
36046711. PMCID: PM(C9421079.

DOI: 10.3389/fnmol.2022.947513.

Altun H, Kurutag EB, Sahin N, et al. The levels of vitamin D,
vitamin D receptor, homocysteine and complex B vitamin in
children spectrum  disorders[J].  Clin
Psychopharmacol Neurosci, 2018, 16(4): 383-390. PMID:
30466210. PMCID: PMC6245292.

DOI: 10.9758/cpn.2018.16.4.383.

Saha S, Saha T, Rajamma U, et al. Analysis of association

with autism

between components of the folate metabolic pathway and autism
spectrum disorder in eastern Indian subjects[J]. Mol Biol Rep,
2022, 49(2): 1281-1293. PMID: 34792727.

DOI: 10.1007/s11033-021-06956-z.

Yektas C, Alpay M, Tufan AE. Comparison of serum B12, folate
and homocysteine concentrations in children with autism
spectrum disorder or attention deficit hyperactivity disorder and
healthy controls[J]. Neuropsychiatr Dis Treat, 2019, 15: 2213-
2219. PMID: 31496704. PMCID: PMC6689552.

DOLI: 10.2147/NDT.S212361.

Liu X, Liu J, Xiong X, et al. Correlation between nutrition and
symptoms: nutritional survey of children with autism spectrum
disorder in Chongging, China[J]. Nutrients, 2016, 8(5): 294.
PMID: 27187463. PMCID: PMC4882707.

DOI: 10.3390/nu8050294.

JHEOR, BoRSE, BT, 4 PIMRE 1 2 B LI T A 2
B FACE T[] LAt EE 2%, 2021, 43(11): 1060-1064.

DOI: 10.15932/5.0253-9713.2021.11.005.

First MB. Diagnostic and Statistical Manual of Mental
Disorders, 5th Edition, and clinical utility[J]. J Nerv Ment Dis,


http://dx.doi.org/10.15585/mmwr.ss7202a1
http://dx.doi.org/10.1007/s12264-020-00530-6
http://dx.doi.org/10.11852/zgetbjzz2021-0398
http://dx.doi.org/10.3390/nu14071471
http://dx.doi.org/10.1111/ppe.12414
http://dx.doi.org/10.16835/j.cnki.1000-9817.2018.03.004
http://dx.doi.org/10.1016/j.nut.2012.09.014
http://dx.doi.org/10.3389/fnmol.2022.947513
http://dx.doi.org/10.9758/cpn.2018.16.4.383
http://dx.doi.org/10.1007/s11033-021-06956-z
http://dx.doi.org/10.2147/NDT.S212361
http://dx.doi.org/10.3390/nu8050294
http://dx.doi.org/10.15932/j.0253-9713.2021.11.005

526 4 5 4 1
2024 4F- 4

¥ E S RILHRRE

Chin J Contemp Pediatr

Vol.26 No.4
Apr. 2024

[15]

[16]

[17]

(18]

[19]

[20]

[21]

2013, 201(9): 727-729. PMID: 23995026.

DOI: 10.1097/NMD.0b013e3182a2168a.

Mitchell ES, Conus N, Kaput J. B vitamin polymorphisms and
behavior: evidence of associations with neurodevelopment,
depression, schizophrenia, bipolar disorder and cognitive decline
[J]. Neurosci Biobehav Rev, 2014, 47: 307-320. PMID:
25173634. DOI: 10.1016/j.neubiorev.2014.08.006.

Georgieff MK, Ramel SE, Cusick SE. Nutritional influences on
brain development[J]. Acta Paediatr, 2018, 107(8): 1310-1321.
PMID: 29468731. PMCID: PMC6045434.

DOI: 10.1111/apa.14287.

Ali A, Waly MI, Al-Farsi YM, et al. Hyperhomocysteinemia
among Omani autistic children: a case-control study[J]. Acta
Biochim Pol, 2011, 58(4): 547-551. PMID: 22187679.

Zhu J, Guo M, Yang T, et al. Nutritional status and symptoms in
preschool children with autism spectrum disorder: a two-center
comparative study in Chongqing and Hainan province, China[J].
Front Pediatr, 2020, 8: 469. PMID: 33014918. PMCID:
PMC7494825. DOI: 10.3389/fped.2020.00469.

Peretti S, Mariano M, Mazzocchetti C, et al. Diet: the keystone
of autism spectrum disorder? [J]. Nutr Neurosci, 2019, 22(12):
825-839. PMID: 29669486.

DOI: 10.1080/1028415X.2018.1464819.

SN, SREL, X2, A5 R N4 K B, S VT T R
TR LB AR AR B K AR BT FE (0], o [ 5 LR %55,
2021, 36(7): 514-517. DOIL: 10.19538/j.ek2021070608.

Guo M, Li L, Zhang Q, et al. Vitamin and mineral status of
children with autism spectrum disorder in Hainan Province of

China: associations with symptoms[J]. Nutr Neurosci, 2020, 23

[22]

[23]

[24]

(23]

[26]

[27]

+ 377 -

(10): 803-810. PMID: 30570388.

DOI: 10.1080/1028415X.2018.1558762.

Li Q, Yang T, Chen L, et al. Serum folate status is primarily
associated with neurodevelopment in children with autism
spectrum disorders aged three and under: a multi-center study in
China[J]. Front Nutr, 2021, 8: 661223. PMID: 34055856.
PMCID: PMC8155683. DOI: 10.3389/fnut.2021.661223.

Prado EL, Dewey KG. Nutrition and brain development in early
life[J]. Nutr Rev, 2014, 72(4): 267-284. PMID: 24684384.

DOI: 10.1111/nure.12102.

Hyman SL, Levy SE, Myers SM, et al. Identification, evaluation,
and management of children with autism spectrum disorder[J].
Pediatrics, 2020, 145(1): €20193447. PMID: 31843864.

DOI: 10.1542/peds.2019-3447.

Beggiato A, Peyre H, Maruani A, et al. Gender differences in
autism spectrum disorders: divergence among specific core
symptoms[J]. Autism Res, 2017, 10(4): 680-689. PMID:
27809408. DOI: 10.1002/aur.1715.

Xiong X, Liu D, He W, et al. Identification of gender-related
metabolic disturbances in autism spectrum disorders using
urinary metabolomics[J]. Int J Biochem Cell Biol, 2019, 115:
105594. PMID: 31449876. DOI: 10.1016/j.biocel.2019.105594.
Aita C, Mizoguchi Y, Yamamoto M, et al. Oxytocin levels and
sex differences in autism spectrum disorder with severe
intellectual disabilities[J]. Psychiatry Res, 2019, 273: 67-74.
PMID: 30640053. DOIL: 10.1016/j.psychres.2018.12.139.

(AR3CHmiE: X555)
(FRAUITAT ©2024 Hr [ MR LRM &)


http://dx.doi.org/10.1097/NMD.0b013e3182a2168a
http://dx.doi.org/10.1016/j.neubiorev.2014.08.006
http://dx.doi.org/10.1111/apa.14287
http://dx.doi.org/10.3389/fped.2020.00469
http://dx.doi.org/10.1080/1028415X.2018.1464819
http://dx.doi.org/10.19538/j.ek2021070608
http://dx.doi.org/10.1080/1028415X.2018.1558762
http://dx.doi.org/10.3389/fnut.2021.661223
http://dx.doi.org/10.1111/nure.12102
http://dx.doi.org/10.1542/peds.2019-3447
http://dx.doi.org/10.1002/aur.1715
http://dx.doi.org/10.1016/j.biocel.2019.105594
http://dx.doi.org/10.1016/j.psychres.2018.12.139

	1.1　研究对象
	1.2　研究方法
	1.3　统计学分析
	2.1　人口学信息
	2.2　ASD组与对照组血清叶酸和VB12水平的比较
	2.3　ASD组和对照组血清叶酸与VB12水平之间的相关性
	2.4　ASD儿童血清叶酸、VB12水平与SRS、CARS及格塞尔发育量表得分的关联
	2.5　不同年龄组ASD儿童血清叶酸、VB12水平与格塞尔发育量表得分的关联
	2.6　不同性别ASD儿童血清叶酸和VB12水平与格塞尔发育量表得分的关联

