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Abstract: Objective To analyze the potential causal relationship between gut microbiota (GM) and two common
neurodevelepmentcol disorders, attention-deficit/hyperactivity disorder ( ADHD) and autism spectrum disorder ( ASD)
using Mendelian randomization (MR).  Methods A two-sample MR analysis was conducted using publicly available
genome-wide association study (GWAS) data to explore the relationship between gut microbiota and ADHD/ASD.
Independent genetic loci significantly associated with the relative abundance of 211 gut microbiota taxa were selected as
instrumental variables (IVs) based on a predefined threshold (P<C10"°). Multiple methods, including the inverse-variance
weighted (IVW) method, were employed for analysis, with results evaluated using odds ratios (ORs) and 95% confidence
intervals (Cls). Sensitivity analysis, including leave-one-out analysis, heterogeneity testing, and horizontal pleiotropy
testing, were performed to ensure the stability and reliability of the results. Results Increased abundance of
Desul fovibrio (OR=0. 742, 95%CI; 0.595 - 0. 925), Porphyromonadaceae (OR=0.761, 95%CI: 0.585 - 0.989), and
Firmicutes (OR=0.799, 95% CI. 0.646 - 0.988) was associated with a reduced risk of ADHD. In contrast, increased
abundance of Bifidobacteriales was identified as a potential risk factor for ADHD (OR=1.335, 95%CI. 1.111 - 1. 605).
For ASD, increased abundance of Ruminococcus (OR=0.778, 95% CI; 0.671 - 0.901), Gram-negative bacillus (OR =
0.821, 95% CI: 0.684 - 0.987), and Gram-positive anaerobic bacteria (OR = 0.811, 95% CI;: 0.686 - 0.959) was
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associated with a reduced risk, while increased abundance of Prevotella was associated with an increased risk of ASD (OR=

1. 238, 95%CI: 1. 091 - 1. 404). Leave-one-out analysis confirmed the stability of the results, with no strong influential IVs

detected. Heterogeneity and horizontal pleiotropy were ruled out as confounding factors.

Conclusions  This study

demonstrates a potential causal link between gut microbiota and two common childhood psychiatric disorders, ADHD and

ASD. It provides valuable insights into specific microbial taxa that may influence disease risk, offering a foundation for

further research and potential therapeutic targets.
Keywords:

disorder; causality

7T B Bk fA £ 3 15 (attention-deficit/hyperac-
tivity disorder, ADHD) J& —Ffi# WL H) i £8 & & Bz 1%
PEGO  HAZ IR B E R AR 23 g,
BEMBWREL TLm, HiEE kA B8 LA r
#E . ADHD (i ) B0 R i AS B L & R L
ML AR # 52 2  R Je i X4 4E ADHD &8 3% HATIR T
T8, FTRE 23 B2 Fh Dy RE 4515« I 15 I e 4 291 1
G 50 B (e B RUBR ) . AIOUAE 3% AR R A (autism
spectrum disorder, ASD) J& —H# IE T JL = F W 1Y
SR Rl 28 B BRI S R AE S R PR A A8 IR HE A K
SH 2 BR AR AT N ALY ASD Xt 5 Y R
W% F &t A IFAEAR H WL (>70% 1B E IF
KON ASD g A AR SR HVRRAE B Ak 2300
IR 23 IR0 52 400 L BT D) R e 15 LA R A Hi AR 0 i
s B ab 3™, ADHD 5 ASD # )8 T IL#E M & &k
B R L LI R 3R BR AR P 24 AL 22 1) T R A AE
PR B2 (4 & s K &R L % ADHD Rl ASD — 2 #F 5%
AALEA A W AT B TIR AR L E M4 &
A AR A B AL

70 3 TR R R o LA N AR M 3 O Y R K B A )
T R AT AR A &1 ke B TR LS I Y He s HL
il 45 5 T A 4% T EAE T L R 4E 4 i JE ) Be RN B 4 (g
AL R A e 0T L i TR R R R
B4 AT AN Y- #5652 e 4 s A 2 400 i i Bl ) e X
25 2 5t (central nervous system, CNS) Fl fify ## &5
Z 4t (enteric nervous system, ENS) | T 4F € 1%
TE TR 2 W0 R R R T R B 2 b
28 PR AR DG an A AR AE | BT IR S U BRI L A 4 AR
A Sk 98 A5, SR B B B BF 5 ADHD R ASD
PRI2R G 2% v A B A

7 8 /R B #Hl & ( Mendelian randomization
analysis, MR & FH 358 1% 728 5/ S T2 AR 1 o 41 1)
TR PR 2 55 52 g =2 ) PR 2R 96 3R A R kD i
T3 ¥ AT LAy /b v T 04 i A AT 2% RT3 B 52 ) 2 1
D] SR HE U ) o A O

1 #IFBIAHE
1.1 %3 7 o B s 4 508 N MiBioGen B¢ 3

gut microbiota; Mendelian randomization; attention-deficit/hyperactivity disorder; autism spectrum

G ZWFAAIER A 24 BRI EY 18 340 A4,
Hod KR 285 WM 58 (n=13 266), L+ & B
DGR/ AU N R 3 e ST s I 1 PR A |
i B W 3 /R K %% (University of Bristol) [ IEU
GWAS %% & J%£ (https://gwas. mrcieu. ac. uk/terms/)
ARHLZE J5 7% B ADHD #) B &< (GWAS ID: ebi-a-
GCST005362) .25 R B P AL A< 12 &y 32 102, SNP %
N7 414 807. A S5 B RO L5t .
1.2 F&*
L2.1 Wit A5 ok £ R oy 28R
IR e 5 HO G 1Y BB 1 R 2 25 1 (single nu-
cleotide polymorphism, SNPs) fE & T. 28 & (in-
strumental variables, IVs), ADHD F1 ASD /g & 45
JR A gl B AR MR 43 #1907 125 2047 o 7R Bl
B3 BT I Cochran's Q 5 MR Egger 46
B VEAR S B 5 K P 2 R0 L B SR R AT BURE 23 A
e 3o E 25 R i RS E M

MR 3 Hr 75 20 2 3 AR . DIVs 5
Jo 3 T RE 22 8] A AR B G IR; 2) TVs 5 Ji 3 1 A
ADHD (B A7 IR 8 R A A5G 3D IVs A fiE EL AR
FHT S5, gl o 5 88 R sz m a5 1. UL 1,

IR
)5 2 MBLE(IVW)
MR-Egger
INAL A A (WME)
EEYIR7S
AL AR B2

RN E 255
(GM) MRSBT| (ADHD)

Bl 1 PR A o R B AL AR s 2 (5]
Fig. 1 Schematic diagram of two sample Mendelian
randomization models

L2.2 THAER®EE 1 GMEARKEED. U



TR LB PR Ak 2025 4F 7 45 33 B4 7 )

Chin ] Child Health Care,Jul. 2025, Vol. 33,No. 7 e 709 -

P<T10 " HME, S £ 5 8 W B A 3% & LW
SNPs {7 25", BEE S H R B 0. 001, %4 3L A i
BR T 10 000kb, DLHEBR i 81 A F 5 (LD) i1+
Pt g T BB GWAS BSR4 R b
GWAS 25 5 v H A A1 [F) 5437 3 [H i) SNPs {5 7] 22 24,
1 5 5% RN 45 5 FR 250 B AR X5t 87 Charmonization) M
L3 #itF ik ABFAMEN RStudio AT iy
TwoSampleMR £, #1748 53 #7 . 45 R 1T g {8 DL K&
MR EY 95% CI K fit B GM X} BMD () 8 i, P <
0.05 ¥R EFAGIFE L., DAy 2 4k (in-
verse variance weighting, IVW), MR-Egger [#] 5.
INAL J 37 %1 3% (weighted median method, WME) |
Bl AR R FUINAURE L Ky 5 Fp 7 Bk AT MR 20 Hr . K6
95 38 o BE 5 ADHD fl ASD 2 [a] J& 75 77 76 R 2R 56
Fo T IVW 3 LA 75 25 46 90 2% B T8 &
P AR B S0 R I TVW AR 80007 . B F it
grsstty F— R NI g N A
Ji7 T8 B BRI REAS L& O SNPs IS0 R* I g
T B BB I3 b i SNPs i B 19 A8 5 BT 5 Y EE
R E AR N R*=2XEAF X (1 —EAF) X, H
t EAF S 20007 55 o 3 PRI, B ok A5 o 2 IR 80 g
Y. FE R IEAL 55 T H AR 120 0 i 483 e
WFFE R — SNP X0 i F{E 3 >>10, X R W 45 A AE
TEFH) TVs I fa .

1.3 FE#a BH—EEdBZ N REAS T AR
HORIR VI & B A7 76 514> SNPs 9K gl B S S B, 2
HERFAS SNPs J5 X MR 43 B 52l 45 K. ) 3k B
MR 73 #r 52 A T HAS s iy T4 . H K. MR-Egger
BUEH TOAL TVs 5 H AW AR TR 44 P 2 18] 1) 2 350bE
KERORERED TVs A2l i B 2 8% KR DAY
WAL W 45 R . 47 MR-Egger 8 73 Hr £ W 77
W B MG 24 5 L (P<<0.05), W) & B AF 18 K S
ZRE . B E ARSI Cochran’s Q 4iit
ORI F MRS . # Cochran's Q it A%
BAE Y455 L (P<C0.05), WIE B 43 47 45 3 B A
R,

2 &5 R

2.1 TRAZXF AWFRELET 211 FilpiE &
GWAS BN oo 2 8% o 4% 9 4N11.16 2,
20 4~ H .35 R 131 ANED L IR HE P<<1 X107 L)
3% BN YA 4 A 108 1 (L 45 7 0 A o L 15 B A (] 4
H i SNPs, 4-Hrgs 8L IVW 38 3. 3 ff i FDR
XTS5 R AT I HRLE

2.2 FHEARMAALLER K 2858 EW 4 MipiE

S ADHD 77 £ S BK - H b B B 95 s (Desud -

fovibrio) (OR=0.742,95%CI:0.595~0. 925, P =

0.008) . % A is i #} (Porphyromonadaceae) (OR =
0.761,95%CI:0.585~0.989,P=0.041) Fll JEL B
I7 (Firmicutes) (OR = 0.799, 95% CI: 0. 646 ~
0.988, P = 0.038) /& ADHD (1 {4 ¥ ¥ [ %, %f
ADHD S it VR J 5 1 SUECAT 7 B (Bifidobacteri-
ales) (COR = 1.335, 95% CI. 1. 111 ~ 1. 605, P =
0.002) 2 ADHD #y ¥ 78 f& b ¥ K &, 25 jn il
ADHD IR, Kl 3 5 R KW 4 MW S
ASD ff 8 Bk Ho 9 B 2K i JE (Ruminococcus)
(OR=10.778,95%CI:0.671~0.901,P=0.001),
B2 BB AT 40 7 (Gram negative bacillus) (OR =
0.821,95% CI.0.684~0.987,P=0.036),# % [C
PH P IR 48 W (Gram positive bacillus) (OR = 0. 811,
95%CI.0.686~0.959, P=0.014) %} ASD fE iz ]
sl 4E i, i & IR KRB B (Prevonella) (OR =
1.238,95%CI:1. 091 ~1. 404 ,P=0. 001) | J& ASD
F W TE fE B R 2R ) ASD Bkl . £ 1.£2
/R 5 il MR 4387 75 vk i HL AR .

2.3 REIH

2.3.1 HURMESY “leave-one-out” A Hr 45 B
TN AN TV s B 2800 (B FILEVRION, (B K /IR Sl 3230
A IR BRI SR O BK Ay 1B 52 WA 8 K ) SNPs 5 38 i
MR-PRESSO J5 ¥ XF 25 Bf {8 i 47 4% 0, 45 S W oR
P>>0. 05, R A 2] 2 A WKl 4. & 5,

2.3.2 SRR K LZHMERK @it Cochran's
Q it T R R I . /R P>>0. 05, KUK &
JF i) T B AR (B JC S P, IVW 34 2R ] 5 48500 A5
Al 38 F MR-Egger #F 17 K F Z 8 M & 4, P>
0. 05, &5 R R Bow th AP 2300k, Wk 35K 4,

RIS v . 7

AAEFE R MR 5 245 98 W 16 o R 55 i Fp L 38
UL R E B AR % (ADHD fil ASD) 2Z (8] 1
PR SC R W 45 3 0o« BB O 7R T 5% B 1 R
FIEERE B 1] = B 19 T & mT LR IR ADHD 9 22 9 X
W, AU KT H S ADHD (9 8 7 fe B v I &, H
B TH B 2 38 ADHD 9 005 KRS 5 88 B BR 18 8
2% PR T B RN 2% B B R AT B T v T AR
ik ASD By o KRS, 3% T IR IR B 0 THm &1
i ASD 1% B9 XU . Kurilshikov 25090 sz 4k 5 5
/NS 1E ADHD B3, i i 1] 1 50 A o =
S v A LIS BT 5 T JRE R BT 1T A = B AT T R AR
Partty 5PV I 8F 58 & B, B4 T B RERLAT A



710 - i E LI LR 2025 4E 7 A 33 5B T Chin J Child Health Care,Jul. 2025, Vol. 33, No. 7

A MR Tesst B MR Tesst
Inverse variance weighted ~ Weighted median Inverse variance weighted Weighted median
/ MR Egger / MR Egger
I
©
IS
wv
£ 0.000F
@ [
b -0, 0p [ S
; = .
== -0.050F
L8
£ 3
54
: : - = -0.0754 L : :
0.05 0.10 0.15 0.20 7 0.050 0.075 0.100 02125
SNP effect on exposure SNP effect on exposure
C MR Tesst D MR Tesst
Inverse variance weighted ~ Weighted median Inverse variance weighted Weighted median
/ MR Egger / MR Egger
=0
\\
.
5
a 1 1 1 1 e
= -0.15 1 L L
7 0.04 0.08 0.12 0.16 - 0.1 0.2 0.3
SNP effect on exposure SNP effect on exposure
TE A AT H B R B GIREE . C 52 AL D R R EE R 1]
2 Wi RS ADHD A A
Fig. 2 Scatter Plot of Gut Microbiota and ADHD
A MR Test B MR Test
Inverse variance weighted ~/ Weighted median Inverse variance weighted /" Weighted median
/ MR Egger Weighted mode / MR Egger Weighted mode
Simple mode Simple mode
0.05F
£ =
Zwn Ewn
° & s & -
5_._' . * ‘:L_l' 0.05F
1 2
£l
J

2=
5% g.00k
-0.05F —— 58 =0
EE
. &~ o
C n
: B !
=
7
=0.10 [Sams i 1 . -0.05F ; ;
0.05 0.10 0.15 0.20 0.1 0.2
SNP effect on exposure SNP effect on exposure
C MR Test D MR Test
Inverse variance weighted ~ / Weighted median Inverse variance weighted /" Weighted median
/MR Egger Weighted mode /MR Egger Weighted mode
Simple mode Simple mode
0.025F
=
Z2un
S
o
o L 0.00
g

-0.05

s L f L L L
0.04 0.08 0.12 0.16 0.05 0.10 0.15 0.20
SNP effect on exposure SNP effect on exposure

WA BEIREE B T IRREE, C A 2 KPR R D o 5 2 G R A
3 WS ASD AHL S E
Fig. 3 Scatter plot ofgut microbiota and ASD




rE LR 5 2025 4E 7 A 45 33 %45 7] Chin J Child Health Care,Jul. 2025, Vol. 33,No. 7 711
& 1 5 ADHD A 1 3 M 5GP (417 38 1 RF MR J3 47 45 31
Tab. 1 MR effect size of gut microbiota with significant association to ADHD
e VRS T HAR & (n) S:A B1E OR {5 (95%CD P{H
W AT H MR Egger 7 0. 359 0. 431 1.432(0. 615~3. 335) 0.443
YL GRE A 873 0.227 0. 124 1. 255(0. 989~1.593) 0.061
W 2 AL 0. 289 0.094 1.335(1. 111~1. 605) 0. 002
158 5 T U MR Egger 5 0. 456 —0.197 0. 821(0. 336~2. 009) 0.696
TR HR A 0k 0. 149 —0. 285 0.752(0.563~1.004) 0. 055
Wi T A i 0.112 —0.299 0. 742(0. 595~0. 925) 0.008
%6 oA it R MR Egger 6 0.421 —0. 154 0.857(0.376~1.956) 0.733
A T o % 0.161 —0.226 0. 798(0. 581~1. 096) 0.162
W 2N AL 0. 134 —0.273 0. 761(0.585~0.989) 0. 041
JEEETE ] MR Egger 6 0.213 —0. 324 0.723€0.477~1.097) 0.202
TR R A 0k 0.137 —0. 243 0. 784(0.595~1.034) 0.077
W75 28 AL 0. 109 —0.225 0. 799(0. 646~0. 988) 0.038
F 2 5 ASD A B MM E F A MR 7347 45
Tab. 2 MR effect size of gut microbiota with significant association to ASD
7 05k THAE R () S;fH B1A OR {H(95%CD P{H
EE BRI MR Egger 14 0.223 —0.204 0.816(0.527~1.263) 0. 379
InACH o7 B i 0. 094 —0.185 0. 831(0. 692~0. 999) 0. 049
W7 22 AL i 0.075 —0.251 0.778(0. 671~0. 901) 0. 001
AW G R MR Egger 15 0.236 0.179 1.197¢0. 753~1. 901) 0.461
TR A 02 0. 089 0. 242 1.273(1. 065~1.522) 0. 008
W5 2 INA 0. 064 0.213 1.238(1.091~1.404) 0.001
B BT MR Egger 12 468 —0.591 0.554(0. 221~1. 387) 0.236
AL A K2 0. 105 —0. 259 0. 774€0. 630~0. 951) 0.015
W7 28 AL i 0. 094 —0.197 0. 821(0. 684~0. 987) 0. 036
LG P AT MR Egger 10 0.236 —0.047 0.955(0. 601~1.517) 0. 849
SR Hp A B0 0.115 —0.112 0.894(0.713~1.122) 0. 334
W5 22 AL i 0. 086 —0.210 0. 811(0. 686~0. 959) 0.014
A B
rs2834977 rs 7729080
SREERABE] 1572547080
rs7199484
rs13086142
rs12603364
rs149744580 520320311
rs66756211 [ 1516863385
rs11054680
AlF Al
1 1 1 1 1 1 1
0.0 0.2 0.4 -0.6 -0.4 -0.2 0.0
MR leare—one—out sensitivity anlysis for MR leare—one—out sensitivity anlysis for
'exposure' on Atlention hyperactivity disorder 'exposure' on Atlention hyperactivity disorder
1l id:ieu—a—GCSTO06362 Il id:ieu—a—GCST005362
C D
rs4793970 rs12586793
rs8856150 rs10084203
rs74553962 r$62478070
rs10423795 rs56221232 -
rs28417404 rs12034718[
rs77779484 187322368 ————————
All | Al
1 1 1 1 1 1 1
-0.6 -0.4 -0.2 0.0 -0.4 -0.2 0.0

MR leare—one—out sensitivity anlysis for
‘exposure' on Atlention hyperactivity disorder
ITid:ieu-a-GCSTO05362

TE AU H B RGN JE - C 5 U AL D o JREER ]

B4 Jp#Erts ADHD & —H 581 E

MR leare—one—out sensitivity anlysis for

‘exposure' on Atlention hyperactivity disorder

Ilid:ien—a-GCST005362

Fig. 4 Pairwise analysis plot of gut microbiota and ADHD



e 712 - i E LB R {4k 2025 4F 7 A 33 B T Chin J Child Health Care,Jul. 2025, Vol. 33, No. 7

A 1610937802

rs55793120f
137449320}
rs72776570F
rs10950694
rs7586445}F
rs10873449f
32893871}
rs114279581F
rs12604884 1
rs1288512f
rs34781347F
rs898577}
137555878}

AllF

A L
-0.4 -0.3 -0.2 -0.1 0.0
MR leare—one—out sensitivity anlysis for

'exposure' on 'Atlention Spectrum Disorder

Il'id:ieu—a-1185"

g rs13173038F
rs74995391
rs143438747
rs9350083
rs7638039F
rs2321387}f
rs62501473F
rs2050185}F
rs11591622F
rs607327F
rs1145877F
rs2613606F

L e e——
-04  -03 -02 -0 0.0

MR leare—one—out sensitivity anlysis for

‘exposure' on 'Atlention Spectrum Disorder
Ilid:ieu—a-1185"

B 16148376875F
rs2278540}
rs4685827}

rs13069367
15912860}
rs7252711F
rs7975087}F
rs2206482 |
rs12118202}
rs9586501}
rs3758087F
rs3860225}
rs4493272}
rs12057990}
159958960}

AlLE
0.0 0.1 0.2 0.3

MR leare—one—out sensitivity anlysis for

'exposure’ on 'Atlention Spectrum Disorder

Il'id:ieu—a-1185"

rs1899291
rs4793307

rs3005511F
rs1 1150408 |
rs13279148
rs73729431}

rs3752849F
rs12537781}
rs345219F
rs62503162}

AllF
-04 =03  -02  -0.1 0.0

MR leare—one—out sensitivity anlysis for

'exposure' on 'Atlention Spectrum Disorder
Il'id:ieu—a—-1185'

HAFEEEREE B W FHIRREE, C 22 KB MEFF T, D o 5 22 G P IR A
5 fpEEAEES ASD % — o i I
Fig. 5 Case-by-case analysis of the relationship between Gut Microbiota and ASD

x 3 HIEWHYS ADHD B HUSRME 5 45 1

Tab. 3 Sensitivity analysis results of gut microbiota and ADHD

- LA R 55T A
R P1{A MR-EggerQ {H MR-EggerP {H 7 2 ALk QH W7 EMALE P AA
S FE B H —0.008 0. 870 6.530 0. 260 6.560 0. 36
B N —0.009 0. 830 2.210 0. 530 2. 260 0. 690
B o T B —0.010 0. 780 0.710 0. 950 0. 800 0. 980
JERETA ] 0.013 0.610 5. 330 0. 260 5. 750 0. 330
x4 WHEEMS ASD WU SPTE R
Tab. 4 Sensitivity analysis results of gut microbiota and ASD
- Z AR 5 0 A
R P1{A MR-EggerQ fH MR-EggerP {H i 7 2 AL QE W7 EMALE P AE
R R —0.004 0. 820 16. 500 0.170 16. 570 0. 220
W H IR KT R 0. 002 0. 890 11. 100 0. 600 11. 110 0. 680
2 G F AT B 0. 026 0.410 18. 070 0. 050 19. 410 0. 050
W22 G B PEAT B —0.012 0. 480 7.110 0. 520 7. 660 0.570

GG Bk AT BEFEAR ADHD iy XUK: . 3 26 Il PR BF 5% 25
REAGFEHE R —B, AU W] T E R
ASD 5 ADHD % J& i R 56 & X L L
2R FERHESOR B R IR T AR R X,

[7B-REYN S SO NIER - R RIS ey 7|
TR AR 2 55 A B K 5 o AR b R 4B T AR
Y O SRR S 3 A S 8 3 T (2 TR
il 25 B IR R SE) 32 4k R EE IR D IR & A



TR LB PR Ak 2025 4F 7 45 33 B4 7 )

Chin ] Child Health Care,Jul. 2025, Vol. 33,No. 7 « 713 -

O BB AT T RE 52 R £ 196 AE 66 A y- 2056 T R (v-ami-
nobutyric acid, GABA) B9 & B%. , 5% BR 1 . I BR 1 A1 K
Jo ¥ T U BE 5 e 5-%8 4 i (5-hydroxytryptamine,
S-HT) ZE M AR E FAREMA SR [
FIEERR IR CT /R VN IR - SRR RN R 1Y 7= 2k 55 R R
Wi E sk ER. BB A B A & (W Roseburia
spp- ~Eubacterium rectale,Coprococcus spp) .Erys-
ipelotrichaceae il Clostridiaceae #5 J&#%0) | |2k K
SETR R S A BT A5 R 8 R R AE A AR OGP A B
Mo JLEENR U7 R AE 2 15 (0% B B Y 57 B L Y
ST Sy T IR R B M 4238 i (GABAL &
MR ARG, 22 2 e 55) F 32 R S T S5 M R A % U
SCFRE R DU i T8 PR RE T RE G A PN 43
A2 A Bl 2 308 TS RN SZ A Y S L S A 2 R G
A K HE BT ADHD Al ASD /& &,

AT AL T 4 ADHD 5 ASD % 5 4L 1 1) #F
5 MW T8 T AT T - DR i b B0 AR R X A SRR R A
BRI L O T8 R R AR Al T AR D 503X P A
P XU 1) 46 A O 2 IR S T TOT RE TR
AR X IT A BIRTIT ik e 25 ) B d AN A &
BB A

T o PR B AL AR 53 B B, 38 75 25 G 7% 1 Bea-
vis SN M JR AN S R . G I A R B A
it JH MR T H AR B ) O HC il Je G I A <7 4 55
ZMF s R T B 561 GWAS 45 3 1 nf 52 % Ak fid
PE 350 i T Beavis R0 5 300 I 25 5 55 W 5T
5378 TR R AIMEE 1R 52 ), LA 4 T Ml B A 35t A A2
X 9 118 5 e B

ABIF5E B P A T A w8 IR BE AL AL 59 T
Wl D TR 2R A R 5 B ) PR B 5 o TR R SR IR R S
B T AN R AR TR AR R A L Y
SRS FE B AFAE — 28 Jmy PR < 55 — . A AR 55 19 45040
Pk BT R L¢3 75 5090 L Al P A5 A N ol 9 55
W FEAT Y RME ST, LLARAS AT Uk 4k 5 565 =, DI AE
A MR J5 ¥ J2 — R BOS #Y PR OC &R o0 M 7 vk iR
T 3l il 5 xof PR 2R G AR B AT IR AIER .

&% Lk

[1] Bk, Foksk. P ETF RS OHT M SR FMiLEL
FET]. AT FHBE 46, 2010,37(9) : 1766-1767.
Feng L., Wang LL. Combining traditional Chinese medicine
therapy with psychotherapy for the treatment of preschool
children with attention deficit hyperactivity disorder[J]. Lia-
oning Journal of Traditional Chinese Medicine, 2010,37(9) ;
1766-1767. (in Chinese)

(2] BIR. 00 6~11 2 [ BBk IE £ 2 B it L 347 4 1) 843 B7
[DJ. JSCHE . J A B 2 5, 2023.

(3]

[4]

(5]

(6]

[7]

[8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

Huang J. Analysis of behavioral problems in school-age chil-
dren (6-11 years old) with attention deficit hyperactivity disor-
der[ D]. Chengdu: Chengdu Medical College, 2023. (in Chinese)
Gyawali S, Patra BN. Trends in concept and nosology of au-
tism spectrum disorder; A review[]]. Asian J Psychiatr,
2019,40:92-99.
Lasheras I, Seral P, Latorre E, et al. Microbiota and gut-
brain axis dysfunction in autism spectrum disorder: Evidence
for functional gastrointestinal disorders[ ]J]. Asian ] Psychi-
atr, 2020,47:101874.
Habata K, Cheong Y, Kamiya T, et al. Relationship be-
tween sensory characteristics and cortical thickness/volume
in autism spectrum disorders[J]. Transl Psychiatry, 2021,
11(1):616.
Gershon MD, Margolis KG. The gut, its microbiome, and
the brain: Connections and communications[ J]. J Clin In-
vest, 2021,131(18):e143768.
Averina OV, Kovtun AS, Polyakova SI, et al. The bacterial
neurometabolic signature of the gut microbiota of young chil-
dren with autism spectrum disorders[J]. J Med Microbiol,
2020,69:558-571.
Arzani M, Jahromi SR, Ghorbani Z, et al. Comprehensive
research progress of the gut-brain axis and migraine[ ] ].
Headache Pain, 2020,21(1) :15.
Wan XK, Yu SC, Mei SQ,et al. Application of mendelian
randomization analysis in investigating the genetic back-
ground of blood biomarkers for colorectal cancer[J]. Yi
Chuan, 2024,46(10) :833-848.
Dodhia SA, West NX, Thomas SJ, et al. Examining the
causal association between 25-hydroxyvitamin D and caries
in children and adults: A two-sample mendelian randomiza-
tion approach[J]. Wellcome Open Res, 2021,5:281.
Yang H, Jin C, Li J, et al. Causal relationship between
bladder cancer and gutmicrobiota contributes to the gut-
bladder axis; A two-sample mendelian randomization study
[J]. Urol Oncol, 2024. doi: 10. 1016/j. urolonc. 2024.
10. 014.
Shin H. XGBoost regression of the most significantphotopl-
ethysmogram features for assessing vascular aging [ ] ].
IEEE ] Biomed Health Inform, 2022,26(7):3354-3361.
Xie F, Feng Z, Xu B. Metaboliccharacteristics of gut mi-
crobiota and insomnia: Evidence from a mendelian randomi-
zation analysis[J]. Nutrients, 2024,16(17):2943.
Xiang Y. Zhang C, Wang J, et al. Identification of host
gene-microbiome associations in colorectal cancer patients
usingmendelian randomization[J]. J Transl Med, 2023,21
(1):535.
Bowden J, Davey Smith G, Haycock PC, et al. Consistent
estimation inmendelian randomization with some invalid in-
struments using a weighted median estimator[ J]. Genet
Epidemiol, 2016.,40(4) :304-314.
Mao D, Tao B, Sheng S, et al. Causaleffects of gut micro-
biota on age-related macular degeneration: A mendelian

randomization study[J]. Invest Ophthalmol Vis Sci, 2023,



. 714 -

T JLE R AL A 2025 4F 7 4 33 5 T H)

Chin J Child Health Care,Jul. 2025, Vol. 33,No. 7

[17]

[18]

(19]

[20]

[21]

[22]

[23]

64(12):32.

Gala H, Tomlinson I. The use of mendelian randomisation
to identify causal cancer risk factors: Promise and limita-
tions[J7. J Pathol, 2020,250(5);541-554.

Li K, Liu P, Wang X, et al. Causal role of gut microbiota,
serum metabolites, immunophenotypes in myocarditis: A
mendelian randomization study[J]. Front Genet, 2024,15:
1382502.

Kurilshikov A, Medina-Gomez C, Bacigalupe R, et al. Large-
scale association analyses identify host factors influencing
human gut microbiome composition[ J]. Nat Genet, 2021,
53(2):156-165.

Korver DR. Intestinal nutrition: Role of vitamins and bio-
factors and gaps of knowledge[ J]. Poult Sci. 2022; 101
(4):101665.

Piartty A, Kalliomiki M, Wacklin P, et al. A possible link
between early probiotic intervention and the risk of neuro-
psychiatric disorders later in childhood: A randomized trial
[J]. Pediatr Res, 2015,77.:823-828.

Clemente JC, Ursell LK,Parfrey LW, et al. The impact of
the gut microbiota on human health; An integrative view
[J]. Cell, 2012,148(6) :1258-1270.

Bravo JA, Forsythe P, Chew MV, et al. Ingestion oflacto-
bacillus strain regulates emotional behavior and central GA-
BA receptor expression in a mouse via the vagus nerve[ ] ].

Proc Natl Acad Sci USA, 2011,108:16050-16055.

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Y 75 B 9 :2024-10-22

Saurman V, Margolis KG., Luna RA. Autism spectrum
disorder as a brain-gut-microbiome axis disorder[ J]. Dig
Dis Sci, 2020,65(3) :818-828.

Parada Venegas D, De la Fuente MK, Landskron G, et al.
Shortchain fatty acids (SCFAs)-mediated gut epithelial and
immune regulation and its relevance for inflammatory bowel
diseases[J]. Front Immunol, 2019,10.277.

Silva YP, Bernardi A, Frozza RL. Therole of short-chain
fatty acids from gut microbiota in gut-brain communication
[J]. Front Endocrinol (Lausanne), 2020,11:25.

Botti G, Dalpiaz A, Pavan B. Targetingsystems to the brain ob-
tained by merging prodrugs, nanoparticles, and nasal ad-
ministration[ ] |]. Pharmaceutics, 2021,13(8):1144.
Mackintosh AJ,de Bock R, Lim Z, et al. Psychotic disor-
ders, dopaminergic agents and EEG/MEG resting-state
functional connectivity; A systematic review[ J]. Neurosci
Biobehav Rev, 2021,120:354-371.

Eickhoff S, Franzen L., Korda A, et al. Thebasal forebrain
cholinergic nuclei and their relevance to schizophrenia and
other psychotic disorders [ J]. Front Psychiatry, 2022,
13:909961.

Xia G, Han Y, Meng F, et al. Reciprocal control of obesi-
ty and anxiety-depressive disorder via a GABA and seroto-
nin neural circuit [ J]. Mol Psychiatry, 2021, 26 (7):
2837-2853.

BB HHEE:2025-01-23 ZAXHIB: HIEE

CEFE5E 706 10

[15]

[16]

[17]

[18]

[19]

Mottron L, Dawson M, Isabelle S, et al. Enhanced percep-
tual functioning in autism: An update, and eight principles
of autistic perception[ J]. J Autism Dev Disord, 2006, 36
(1):27-43.

Mottron L, Desrosiers J, Gagnon D, et al. JI5E “ 4% 5% fig
T W BB R T]. BiBR2A,2024,55(12) :957-959.
Mottron L, Desrosiers J, Gagnon D, et al. New theoretical
"special abilities"
[J]. Journal of New Medicine, 2024,55(12):957-959. (in
Chinese)

advances in the understanding of autistic

Ewa JA, Nanjwan JD., Enweazu I, et al. Implications of
savant syndrome for cognitive neuroscience and education:
Bridging insights from extraordinary abilities to learning
enhancement[]J]. EPRA IJRD, 2024, 9(6):646-649
Greenberg DM, Warrier V, Allison C, et al. Testing the
empathizing-systemizing theory of sex differences and the
extreme male brain theory of autism in half a million people
[J]. Proc Natl Acad Sci, 2018, 48(115):12152-12157.
Pan N, Auyeung B, Wang X, et al. Empathizing, system-
izing, empathizing-systemizing difference and their associa-

tion with autistic traits in children withautism spectrum dis-

[20]

[21]

[22]

[23]

[24]

¥ 78 H #5 :2024-06-04

order, with and without intellectual disability[]J]. Autism
Res, 2022, 15(7):1348-1357.

WO T R R G A R 0 IIURE L 2 9K B B O T AR
[DJ]. HUM : HiCIH R 2%, 2017,

Cao YY. Research on the island abilities of children with
autism based on the theory ofhyper-systematization[ D].
Hangzhou: Zhejiang Normal University, 2017. (in Chinese)
Hughes JEA, Ward J, Gruffydd E, et al. Savant syndrome
has a distinct psychological profile in autism[J]. Mol Au-
tism, 2018, 9(53):1-5.

Ttzchak EB, Aviva B, Zachor DA. Are special abilities in
autism spectrum disorder associated with a distinct clinical
presentation? [J]. J Autism Dev Disord, 2013, 7(9):
1122-1128.

Bennett E, Heaton P. Defining the clinical and cognitive
phenotype of child savants with autism spectrum disorder
[J]. Curr Pediatr Res. 2017, 21(1) ;140-147.
Navarro-Pardo E, Alonso-Esteban Y, Alcantud-Marin F,
et al. Do savant syndrome and autism spectrum disorders
share sex differences? A comprehensive review[]J]. J Kor
Acad Child Ado. 2023, 34(2).117-124.

£ B #8:2025-01-08 AXHIE: W IEE



