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[(BE] BRY W IUMERE R FER (autism spectrum disorder, ASD) JLEERIMZ R B RN, , 2047 ASD JLEE
ZREFIEPR SN (cerebral blood flow, CBF) IAHICHE, #RE ASD JLEMA K EMWAEILE . Fik BB
PERERIIZ BT ASD 1 145 41 2~6 2 JLEAIFFE AT, WAE Gesell K Bi2Writ 36 . IIVAUE JLEIT AR (Autism
Behavior Checklist, ABC) 7343 5 CBF &5 5%, i ASD JLEEML A& B RS, 0T CBF S & B8
FXME, R ASD BEMEMIZ AN N-HACKBFRIKT ASD L& (P<0.05), ASDJLEM KIZZh KB R 54
%t CBF (1=-0.200, P=0.016). £7fll%&iH CBF (1=-0.279, P=0.001). Z=fijTi:-CBF (1=-0.208, P=0.012) *
M T B CBF (1=-0.187, P=0.025) S 1A ¢ . ABC M40 5 Z2 M A 1~ 8% CBF 2 1F /¢ (1=0.295, P
<0.001) . 51 FIHTHIAE EMPER MR F AR, KifE T3l CBE AW I ASD 9 I PEAk i A= Wb
HEY. [FREYRILFIZEER, 2024, 26 (6): 599-604]
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Neurodevelopment and cerebral blood flow in children aged 2-6 years with autism
spectrum disorder
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Abstract: Objective To investigate the neurodevelopmental characteristics of children with autism spectrum
disorder (ASD), analyze the correlation between neurodevelopmental indicators and cerebral blood flow (CBF), and
explore the potential mechanisms of neurodevelopment in ASD children. Methods A retrospective study was
conducted on 145 children aged 2-6 years with newly-diagnosed ASD. Scores from the Gesell Developmental Diagnosis
Scale and the Autism Behavior Checklist (ABC) and CBF results were collected to compare gender differences in the
development of children with ASD and analyze the correlation between CBF and neurodevelopmental indicators.
Results Fine motor and personal-social development quotient in boys with ASD were lower than those in girls with
ASD (P<0.05). Gross motor development quotient in ASD children was negatively correlated with CBF in the left frontal
lobe (=-0.200, P=0.016), right frontal lobe (=-0.279, P=0.001), left parietal lobe (»=-0.208, P=0.012), and right parietal
lobe (+=-0.187, P=0.025). The total ABC score was positively correlated with CBF in the left amygdala (+=0.295,
P<0.001). Conclusions Early intervention training should pay attention to gender and developmental structural
characteristics for precise intervention in ASD children. CBF has the potential to become a biological marker for
assessing the severity of ASD. [Chinese Journal of Contemporary Pediatrics, 2024, 26(6): 599-604]
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TEHAB O BAT WA F I, M5 . z3h oA
SFRE AT A R RIREEE VR JE . ORI BV IE R R H A
JRLAHAGNG LS R G A A FI DN RERY €4, ASD £F
A R 106 ) S i A R, I LS 43 M DX i 3
(cerebral blood flow, CBF) *1E# & & MEA T
AJERI,  H A A I 3G R AN AL 0 i X A
7O 2 . 3 Bk A € bR id (arterial spin
labeling, ASL) “h ZZ 1S5 RG IL R A5 4G A5 ) — &R
I PRAR IR B, Of L HA S S . AT &
S0 MG H, B R A AR A0 A, DRI T L B A
A E NS A VR Z BT R ASD B Il R R LA
CBF CRIMAFSE, (HEREMIN G 2D KL
#, H AR ASD B ILE 2 & B 1% A
2e5 T AW ZAT N T U 2SR T Y
H12ASD JLERYIG R TERE, (I Gesell K H 2 Wi
%% (Gesell Development Diagnosis Scale, GDDS) &
Wk ASD JLEE M 22 B K, JIVIAE JL 847 o0 5k
(Autism Behavior Checklist, ABC) Jz it ASD $E R A9
JEEE R, ASL K AT 3R N SRR R X (region of
interests, ROls) HJCBF, JBEHIHIIZH A ASD
JUE 2 K T KRR 22 5%, 0B ASD JLEE
LR T bR CBF RYAH M, % ASD JLE 22
KB REAEAL A A YIRS .

1 AR5 ARE
1.1 HRI&

[ Joi 14 3 B 2021 4F 12 H —2023 4 3 H ZEAB N
K2E5 = I m B e ) LE AR L A F 17 Rk
&, RIS A ASD 1Y 145 51 2~6 % JLEE M5
X4 MARE: (1) £56 3 ERMER2HS
Gt F M 5 R ASD (2 WikRifE s (2) SERL
GDDS J¢ ABC PP, B#FHIR AT 58 Bt ASL A 4
(3) WIKIZWi A ASD, HIFARMEATTAT R+l
G SORE R 2R YT o HEBRARIE . (1) SRARasE
PR PESR . G A BORS Pl RS 5 (2) MiH ]
RKIFEH; (3) W EA HA™ E KB,
Wy RREAs . MESSDHEE AN 4. T E AN MG . U AR
i o AT TE A R 255 — B s = e = 2 A B 22
Rt (BFES . 2023-071-01),

1.2 HRIGE

AT B 7 AR SR 145 B L R I R ¢
Bh, EEEH . w2 ARy . mAET L DR
GDDS. ABC. CBF%%

1.3 WEIH
KHIGDDS = S A7 T EAL ASD LB 28 4

FAKY, WFEENE, MR8, WMzl &

HMAN-tZR T . KB (developmental

quotient, DQ) Fi kK S L& BEX KB /KF-, DQ=85
SRR, WA SR L SR ABC T4l ASD JiE
R ERE, WG, . IKikiEsh . IEE
ARG ABLS A, B o s 4 s e R i
A

1.4 MRIHIERE

MR Z50HH 2R 45 24 78 3% Bt O o s e P Ao A =5
S . PP ASD JLE AT ASL K AL i 30 min 45 T
5 mg/kg AR HL A, KA R AR LAUH CE AR ER
PR A MRS T, S50 i 40 [ el a2 3
th% . i 2% E GE SIGNA Pioneer 3.0 T MRI 14
A5 R 3D-ASL A 44, 446 Ax-T, CUBE i Z544
1% F13D-ASL BB 43 . @it Ax-T, CUBE &) #fiki it 4%
ML, J15 3D-ASLENG, P8 0 F 2 i ROls
PI3RA% JRiiB CBF

Ax-T, CUBE J¥AI {5 245 FE R 5 002 ms,
HRLEF 240 mm x 316 mm, [T [E] 98.4 ms, IR
2, FE2.0mm, ZEME1 mm, 250144, FEFE
220 x 220, 14T 1] 3 min 40 s, 3D-ASL {ii Ji| SE
SPIRAL JFH A T4l 444, Sl Ax-T, CUBEJ¥4]
MIENLR, PRCfE RIS 1.5, HEF 240 mm x
316 mm, T IFE] 4 628 ms, [A]3 A} [A] 10.86 ms,
EE 4.0 mm, ZEFE4.0 mm, EEIXE3, BEE
40 mm, JZE]FE 4.0mm, E8072, %M 512x512,
A 4 min 10 s,

0 R4 R 5 A ADW 4.7 T A3 k47 &
BRI, {8 ] Ready View 80544 13k 24 551 &
Bl G IR R BRI . ThE R SRR
CBF, ZIfa3Rnmfd, WOFRRNE. m2iak
F= 5 P 2 R B A TR Rl A R T3l )
ROIs, HE&IN: . @t Tt et s X
B, ROIs I K/NR (10£2) mm?, 285 3 Uil &
e BCOFHE
1.5 HItESH

JI A B K ) Excel #EATA 3, i FH SPSS 26.0
A e IR M Ge it o . IEAS S0 BT ROk
FE + b2 (x+5) Fon, b HLECR HH
FEAS h 50 o THECRORER IR (%) FRow
Y] LR R o AH M 731 R FH Pearson A
Kk P<0.05 AESFAGIFE L.

+ 600 -



5526 4 5 6 1] P E S RILA R E Vol.26 No.6

2024 4E 6 A Chin J Contemp Pediatr Jun. 2024

2 #R ZTDQ N (53+14) 43, ABCH 4R (62+12)
o AEPES ASD BOILRyIE N . MoKz, i

2.1 —RE ACZE4SE FDQ, LKL ABC Btk ER TSI E L (P

gl A 145 ] 2~6 % ASD JLEE, EHH B K
(38+12) N H, iy~ 10241 (70.3%), B
116 7] (80.0%), 2L 291 (20.0%) . A [m] k5

>0.05), [HASD w#K5dizzh . ™ A-+138 DQ %
BEE (P<0.05), WHE2,

ASD FBULIRIZ A Kb A 7 A g 22 S e ge it %1 ASD/JLE—#E A OS54t E
FRX (P005), WAk, qy B WBERGLs ) G BI0)
22 AEMHHASDIILEMAZZ BB RILE 4 29 36+ 12 18(62.1)
145 1) ASD JLEE WM DQ N (57+17) 47, W 116 38+ 12 84(72.4)
HoKizshDQ N (67+16) 43, K41z sh DQ A vl 0.833 1.190
(63+17) 47, IEHEDQN (37+15) 43, I A-#t Pl 0.406 0275
#x2 ARAUFASDILEHEABERLE (v+s, 4)
GDDS
2R 5 1% ABC13/
: " ERMEDQ  HIKESHDQ  KAHEHIDQ  HEEDQ  AA-HADQ i
/s 29 57+ 14 72416 68+ 16 35411 5713 66 +21
Uik 116 57+18 6715 6117 37415 52414 62422
i -0.007 -1.752 -2.008 0.831 -2.043 -0.901
Pl 0.995 0.082 0.047 0.408 0.043 0.369

1:: [GDDS] Gesell KB 2HimEZ; [DQ] KFH; [ABC] MAAELES T @k,

2.3 ASDJLE#MZELZB/KFESCBFRIHEXM
ASD JL# ABC B4 5 72 A5 1~ 4% CBF 2 1EAH

X% (1=0.295, P<0.001)., GDDSH', ASD JLEHMIK

iz 3 DQ 5 Z2 ) & i CBF  (1=-0.200, P=0.016) .

4 % CBF (r=-0.279, P=0.001) . Z& {0 T5i i
CBF (r=-0.208, P=0.012) MA7MITHM: (1=-0.187,
P=0.025) BRI, HAGEX & FKFFK ROLs
CBF TLAHEME (P>0.05). L3,

%3 ASDIJLEMZAE/KTES CBFHIMHEXME

5 T DQ HRIZ8 DO K4z s DQ B DQ AMA-4E52DQ ABC /%
r P I P I P 7 P r P r P
Azt -0.005 0954  -0200 0016  -0.066 0.430 0.036 0.667  -0.129 0.123 0213 0.060
Frmggint -0.073 038  -0279 0.001 -0.109 0.192  -0.002 0977  -0.132 0.113 0.162  0.052
e g 0.118 0.157  -0.120 0.149 0.032  0.700 0.071 0393  -0.015 0.862 0.140  0.092
gt 0.058 0490  -0.130 0.120 0.051 0.540 0.116  0.165 0.033  0.693 0.120  0.123
ZefTsat 0.010 0909  -0.208 0.012  -0.104 0214 0.022 0793  -0.038 0.650 0.138  0.099
A Ts At -0.037 0.660  -0.187 0.025 -0.125 0.134 0.033  0.691 -0.023 0.786 0.111  0.185
et -0.060 0475  -0261 0.062  -0.167 0.054  -0.052 0537 -0.116 0.163 0.053  0.523
FF At -0.054 0.516 -0.087 0.299 -0.090 0280  -0.082 0.326 0.025 0.766  -0.070  0.402
LA 0044 0599 -0.027 0.751 0.036  0.671 0.008 0926  -0.049 0.556 0.295 <0.001
FMAAAZ -0.002  0.984 0.017 0.838 0.100 0233 0.021 0.803  -0.018 0.828 0.093  0.265

TE: [DQ] K& [ABC] e JLEAT Hitdk.

3 ik

AT B LI 4 1, 5ASD BELY

P AT o AHIITNAE 2~6 2 1512 ASD JLE
REWTr AR OR, B ROQERMAE LT
PERIZE R, JFRE CBF 5 ASD #l1 2 k B A C G b
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B, A ASD A9 BLA: B 22 ML Rt 225242
Eee = AISITE

ASD I R B LA St , H ASD Lo tEA7
1 “ftaethde”, SUARET B 7R
ASD SEAR P AHIF ST FE IS AT S R 1 A
MG OL T, ASD JLE R B K AA7EM 22 5,
EAGAIZ A Nt 3che I i L B B EA T
R, WHABSUR DQ L E S, SRS
TR BEAERFSY A I ASD e E A B FE AR A
X i R 2 Al A A, LG O R 45 0 fR] B
Jg 0, HROR ASD L E A WA AL R . Cola
A VI ASD LM ZS IR R S A C AL
LR, MLT ASD BHE A S BN RS —
EN% . JIfH ASD L34 5 844 B 2 14t 28 f Mz
1720, T (R PR 25 25 1 A S8 422 M e 4 o A
EWEE T, ASD PR RS thEE” . ASD FEH Y
PR DA RS R RN A B B R
Al AR fif & M ASD BB A AP A At Ag /A
(A A TN A ASD MM B 22 00 1 AR 2
2 A S AT N K AT RE S A SR 2
SR . B R TEARA X, Wik, 78
ASD B 2B AR YT hE LR B R 22
5, HEA R T i

PR E Z s SR B TR LE 5405
BHIMHLE, FERETREHIET . SO
RE IR & R 2, A4 R 86.9% 1Y ASD BB & £ iz
BRI RS . AHFSE B ASD L B Az 8l
ReivklE, HAEENMEIMEBIEE TLE.
Zhou %5 2 [RIFFEIESE ASD )L 3555 24 kS 435 3 g
15 Z 23 VA Sl B T ™ 8 ) ASD A7 G
PRI e e 2 I 25 2 T i sl eV e F & B PR 22
S, AT B S

AN 5T &I ASD & LR K2 3l DQ 5 XU %5
nf. Tt CBF R MAHC, $RH K s EEEM &
B AZ N AT CBF (520 . 13X — 45 5 5 I i
DiRe—2, Tty B Bpf 22 ook A Bt
WAR S, H 5 RTS8 K 5TRE B B T % R
F, SLHRFhREE I YIEE 770 Bl oK
i & B ) RE AL A SRS TR BT, R CBF
SIREN KR P RE U HOE NI RE JI I A e 7

AR ABC 5053 I Bt ASD Il RE AR 4 7™
B, Z5RDRAMA{4% CBF 5 ABC S 70 &
IEAHSG, $ERZEMIAS A~ 4% CBF A ¥ 1 %k ASD i
T VAL A AR G o A ATAEAE kA8 K i

BBy, B 5S4 M LR
R BEAEIESY 2 0 ASD B 5 A A A% S 2 K
DX S8R S5 A RRUR Bz T )R B sk b, O HLaX Al As 5
FEASBERFAR DG 2 A B IA R 5 M 190 44 48 )
ThHE A A SR PR 28 T ASD A28 BB B Al
ARWFFE N ZAR DAL T B . Ye ZE ) WFSER
JH ABC £ A T34 #1 GDDS il ASD JL# iy 45 %
B, R B ASD JLE RS B 1E43 5 B RL i
CBF IEMG, 185 W5 22 M T CBF 2 1EAH
X, HETE A FEVESY S A it T CBEF
AR, HER ASD JLE K # 22 % B 52 AH N Ik X
CBF {5200 . ILAb, ASBFSE & 3L ASD JL# A Kiz
HDQ H%M . T CBFA %, {HYe%: " Bi5E)
KAEIDQ 5 CBFRYCFR, WhE 5 ReEA R b
AKX, IFHRXT R AR . BER L ASL
FHES R R AR o] REsZ i oE 245 . A AT
FEM Ye 55 YBFSE 75N, {H CBF 5 ASD I IR
TEG A L) &2 BLH 2 T CBF VE A ASD s 1 1EA
(BRI T

SR, ARWFFRABAFAE—LER L, B—, G
EH KRB ILENIGIRGRME XTI, =, X
ROIs % 70 ARG AR, AR I X D RE &l 3 v RE A
WA, B, KA IA B 5 IEH
JLE R UG R B A Koy X . 56 =, F 85
ASD JLEE () lim REHE , anxs ZIA AT S i P4l . AL
TR 1 IR A, A1 B T IR AWESE CBF X
ASD JLEMZ K BRI .

Zi Frk, RIE S ASD L #E M 4k F K
EA 2SS TEASD WIS BORYTY I, W B S ¢
B EAR ANz 8 A Nt scie fi ke, IR
AN T ENZSCERS . [FEF, ASLEA
S ASD JLEE (AP 22 % B PGS E T Z s 45
B4 SAMKHE, CBF A1 J1 5k ASD Wi 15 PEA% )
EPREY) -

HETaRFR: FEZATAREIT . KB
SAT. TIET; T H AR RE AR S AT
ERBERT, BRI AR FARATHLE;
FEXLZE. RPT . HEE T RBEIEME A
I,

FBEFREN: IREELEHERALFHZF R,
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