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Abstract

Autism spectrum disorder (ASD) is a group of developmental behavioral disorders which have the
main features like different levels of social interaction and communication barriers, restrictive
and repetitive behaviors and abnormal interests and activities. The onset of ASD shows a trend of
increase year by year, but its etiology is unknown. Serotonin is a monoamine neurotransmitter
which is widely present in the human body and has a regulatory role in other neuropsychiatric
events. The study found that the 5-HT of patients with ASD level increased in peripheral blood and
decreased in the brain. This anomaly was common in ASD patients. 5-HT transporter gene was dif-
ferent from ordinary people. Therefore, the abnormality of 5-HT system may be a risk factor for ASD.
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POPAE B R AT (ASD) R —H UAFEREF KSR RAEBRBAREIHE. EEMHTN. MNBRESR
HAFRERHER R AT NS . ASDRIRIRRZEIE M, EXREARH. 5-2ERKG-HT)E—F
TENEF EFERBEEMEER, NHEBHEIEEA — M EHER. FR R, ASDEEK
S5-HT/K PSR ML, BAREK, XMHRERREASDEEFBAEN. H5-HTEZ A (G-HTT)E
HRFHEAN. EHik, 5-HTRAKRE T RESHMWASDH—IEREE.

X217
PUMCAERE R[S, 5-HT, 5-HTT

1. 518

PIBAE B 2 [f5 (Autism Spectrum Disorder, ASD) & — £ AN [ FEFE At 23 58 it 243 B i A0 BIR o1 2
HE VAT R SO B S H O ERIE R AT NS M, 7 B LR SR (AR R (1]
5-# i (5-HT) LA MG 3=, & —FE N ZAAE R SRR 238 0, BN BA T Z A6,
HA WM AE, ERARR[2]-[5]. HFFEiRIE 5-HT 7€ ASD bt EEEH, BUkZ 07 a7t
JELZRUNT .

2.5-HT k5 ASD
2.1. $pAED 5-HT 7kF 5 ASD

1961 4 Schain Z5[6]#F &I ASD B NI H 5-HT KTt mE. FEM T RAZ SR, Bl
AKX S-HT KPR, &—Fh5 ASD A Rtk =R rket:, HEFEMSR. REL
K EGATAT]-[10], RS RISATAMAEER —ERRR[1L], SN FKE LA R .
Gabriele [9]%# %5 b4 551 f 5-HT /K~¥-5 ASD MIAHIRSCHR, M ik thAF & 2K (1) 22 4% SCHERIEAT Meta 43
Mr, G5REIR: EAMNEMLF, ASD A/ 5-HT AFEEETIEHA,; A5 M/ MundEd, ASD 41 5-HT
KV REETIEH M, B Mg, P4 5-HT K FEEZEMLEZER. B, Gabriele 252 U0K 41
I R 5-HT KT1E N ASD B3 AP bn ik o [N R SGHIF 8 [12] [131R L, 78 ASD 3 Ik
5-HT ACPFH s, AHF/KF I K S 500 1™ EAE A B 0 &R . MI7E Mostafa 55 [14] IR ALK I,
ASD IR IRER B 2, A B ASD B RAME i 5-HT AP B E . bk, £HX6F ASD &4,
P 5-HT FEEREUN SR N 52 80z 6, HAA W FRiE[15]-[17], Harf kit ASD HIATH
Stk HAET, 5-HT /- SRSy 25l ASD #FFE N iy, BUIIXS 05 ASD & M 2i#ia 7T #efit
WRAE[18]. 5-FR LMW 28 2 5-HT 758 It ZUHG 116 A T A B ER AR 274 . Mulder Z5[19]%] 10
AN/ T 5-HT ZKFIEH 1) ASD &35 Hi1 10 A /i b 5-HT ZK-F-FHE i) ASD & AT 5-32 k| £
BRI, &I 5-HT 7K-F# i) ASD S5 Il Hh 5-F2 2| Wk £ B /K P-4 iy, k& 5-HT &&= -
76 ASD B HANA ML 5-HT AKFFhE, HERMN 5-HT ACFREAK, BRAITHRZ RN 5-HT KFH IR .

2.2. B 5-HT 7kE5 ASD

5-HT &2 —MEAMP AL SE S, BIRT Kbz (b MIETSE) [20] [21], ERMAE .
KN B2 73 M B B i e P 48 R e R e 2 B B A1 I [22] [23]. Nakamura 55 [24]70730%F 20 44 A



SN

= ife ASD ANBELE 20 A4 R LR EVEZ R @R BT ILE, 13 tHAE ASD A&t B,
Tk Bt R R T XA 5-HT FHs ki A 4 & A B B L%, 375 ASD B3 ik N
5-HT #5128 R 45 & I 2 7= AR 5-HT KRR 2 BRI, 3X 9 ASD FI#REE AR BEMLEIER L 7 m] S0 4%
TG AN, X ASD B AN 2 R ILILIN A 5-HT /K FB&MK[25] [26]. HA IRRIRE, 5-HT 7EK
W& E AL 7340 . Chugani [26]55H a-[11C)H JE-L- A B AE R E5 7], 18 IE L7 R S = #0
F5-HT 1A, KI5 4 ASD LA MIAI Kot i i3 5-HT K-FFA%, A MR d 5-HT /K7
Fhimo R4 2 2 B LTEA MBI B Fefig B 5-HT KFRAK, MRz 5-HT KA aE. X
SEAE R S 1) B-HT WO 42, XE & A DL RR e S & T G = A 1 B E/E . 2800 5-HT
SIARANEIEIILG, ERCH ) — Iah P se A3 LAAI, Viaggi [27]155 K H Engrailed 2 (EN2) bR 2 [
(En2-1-)/NEAEARFFEN S, R En2-/~/NREA 525 ASD IRIER . 050%F L AMHL 34N HL 6 MAK
(1) En2-/-/NRHEAT 5-HT & s=AGl, A IUCEAH AR B i X380, 5-HT & S5 B, (H7E /N R X 35,
1 HB 5-HT &K, BE 3 MHZES-HT SEHEA .

3. 5-HT k5 EhHH=E!

ASD st fe i R TEM A ML R, AT TE R E A2 5 ThRe et BT — @ A oG,
PRI e 20 IR 28 T B — AN EEAAE “AkFE” , BB R KIS 2 82 RS R . B s (A
Fe ] DA BT S L 1 R AR AR AT DGR BE R R IR s [28]. AW FUHRGE, XM 5-HT 7K F# A%
(/N BRBEAT AT N EE, RELELHI BT 8N ASD Hr (4t A2 ks S AT N S 5 [29] . T eSS BE BRU 1
BRUIK ST BTk [30]. HAAHGE, M A 5-HT ZKPREAR /N BB AT A3 N [31]-[33] . Flood %5[34]%
FhIEAZ /N R i R (C57BL/6 Al BALB/C) AT shWIsEEs: , b B AL A AT M9/ () ASD 47 A1) BALB/c /)M BR it
TR, ORI R G 5-HT ARG, 4l 5-HT ACF T AR BEE G 4 i 5-HT KI5
PEfk, X5 A ASD &) LAME M ) 5-HT AKPAH— 8. MWAMis &= M E, AJsguffk 15q11-13
SEH L ASD B T LRI AL 2 . Takumi [35)28 I A ARG ik 15q11-13 R B/ R AE
W, IR E AT ARGtk 15011-13 UM, ERARREHNRERH T ASD AT NHRHIE,
Wikt AATRERG, ZIBRAT Ay, XS OR A R e AT AR, X775 1~3 JA B LS Bt ) /N B
BEAT B-HT 7K RglE, HORMX A ) 5-HT KPRk X ARG ASD 13R YT mBHE 5 7 A H T
HER) D

4. ASD 5 5-HT B (G-HTT)EH

5-HT #:1i2 4k (5-hydroxytryptamine transporter, 5-HTT)s& —Fi%) 5-HT A & R IR B EkEE A,
I AEET RIL% 250 B iErg s g, AR A A 5-HT s o ni i b, BA7 I fiss 5-HT
FIThEE, 7E 5-HT Bl 4R bk 5 B 4F I [36] [37]. 5-HTT BhAES 5-HTT 3R &A%, B, b
5-HTT JENJE3) 7 IX Z2 & G-HTTLPR)BF L 86 %, X 5-HTT FR i1 L R A 5 2 1) 8 755 1F A [38] .
5-HTTLPR i 5'J5 21T [X 44 bp KIHEN/BLICIEAL L AN S BUFFPZEA7 FE R . Campbell Z5[39]iA it 4448
AL ASD, U 5-HT KIS 51655 ASD MR AERA —EMH . Coutinho Z5[40]HF 5T ASD #%
OFEER 5-HT RGIERNEBETHER, Xt 7 Fh ASD ik [A(SLC6A4, HTR1A, HTR1D, HTR2A,
HTR5A, TPH1 1 ITGB3)7E 186 MX% LK EEH AT /04T, 455 WoR: SLC6A4 Al ITGB3 H:F X} 5-HT /K-F
MIF= A — R, N ASD B3 IfiL/MR H s 5-HT KPR AL T —AN8A% 77 T 91EHE « Kolevzon [41]%%}
64 % ASD & )LIRMRA R 5-HT /KT KB RRIA M 29) S A )L#E 4T 5-HTTLPR 24145 ASD
T EAAAT A PERT 7T, RIE BT 80 ASD L5 5-HTTLPR H La S RS £, Lg 505

)



RIBCR D . (B4 Li Z5[42]10 meta 73 B oi R B 5-HTTLPR [ S 25A1 360 5 B R AT AH <. HAENIRE
[43], S FAEER G Z MEAERRESA K. BERARMIE, (H ARG REREE RN 5-HTTLPR 5 ASD
AT R I BA A

B2, 5-HT FsE AR 7ol o 4 Sl S 800 5-HT KT8 T AE 2 51 ASD FsIA, {H 5-HT /&
I e AR AL AL, BN ZESESE ASD FIRA KR, A g, —#HER
NP, EEE 25N L7 )E, Fik—Doe. Hoh, EREME 5-HT HERHEmH 4 &k ASD
B IAT IR, BE TR A b s 5-HT KPR N ASD AR 2EbR &, T 3T REEAR BT IR 7T
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