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FEIFTVvIUAN?

EZ&K@EETT%%%#&F‘M%% EEZETTERE(PARS) OEBEM - LH M
(DL T ODREY

MEBRTFY iTERRY ZE Y

N E Y I EREES SHIES R W

EH R AR EFHEXY

DR SSERSE (Pervasive Developmental Disorders : PDD) #8HMHEi 9 5 =& IC{ER & i
A7 B E SR E R SRR ERERETE RE (PDD—Autism Society Japan Rating
Scale : PARS) & EFERMAICHWT, %wﬁ%ﬁlﬁc‘:-’&%'ﬁ%#ﬁ%ﬂ‘ L. BEHUEANRET
% PARS BEHIRABREZ, $EH - REHDT TEh A EEERICERME T 2IERE L, RENT
B AT 2 EEEA SBREh, Fh¥FnR o) —Z 0T e BENTRE—IXNDIBELY B
9%, MIBEAMIER L EAFE B ER R EHICTARARB—EH L RIIRHEEFTSH
LHRENT, Thb &), PARS EEHRAYREIIPDD DRI ) -2 FREELTH
BAThaZehRENT,

Pervasive developmental disorders, Adolescence and adulthood, Screening, Reliability,
Validity

PG LT 5, PDDOTRATITY —IZiX, H
BARER 7 A~UVA —iEEEE, FEER 5RARE (DSM-

5 LM 5 32 [ &= (Pervasive  Developmental IVY TIREBETEDOLINERERESE, Pervasive
Disorders ; PDD) 13, EEAfE & BRELZRES Developmental Disorders Not Otherwise
5% %5 DSM/ICDARZ BT 2EERT, M Specified ; PDD-NOS) 7z &35 % 43, BREZ A
Rt ABfROBEERFERE L, BLOEE T —SERZE LW E23h 5%, PDD gt

DA o= —

va vEELTHREEOERKE BT 2ERTHRNLEEEOESRR, BEEH»

200549 F 30 HZhs, 20065 12 5 1 HEH
* Reliability and Validity of the Pervasive Developmental Disorder (PDD)—Autism Society Japan Rating
Scale (PARS) : A behavior checklist for adolescents and adults with PDDs
1) FuRZEASRE A RS2kt (B 812-8581 BRI TR K#EIR 6-19-1), Kamio Yoko ! Graduate School of
Human-Environmental Studies, Kyushu University, Fukuoka, Japan
2) UTOEERE, EXRIIISCRICER,

0488-1281/06/ ¥500/3/JCLS
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SRABICE > THEELHESTEL 2 2 Kz
EHIL, ZLBEECDL2—ELEXENY
ETbhs, L2LEds, FERKARBIT 2
PDD, L0 biUEEEEHNES2EL L,
QUNURFEORHIRETHD, LiZLITH
BRMER EORBBICHEY 2T, pET
¥, 20064 A & D REBEETBESETI
n, EHNEHESEE>IEIATHS, PDD I
YIRH» SAHE TCHOOBET4 TRTF— Y
L, EFARES D O IEEARE L TORIL WA
FEAKECDI>THOND, LPL, DK
2% HR7% PDD 24 G UE 5 B8 7 5l R B
X, B, #E, @, "k s 0EBics
WTRDOENTWEY, WEDEIBIFLALE
LRV,

PDD OFHiIR B2 i3, BEFfIRSEEERXA DT
FEREZTIb0E, BEroDBRICESLHD
EWHB, AIECE, BFEZHBEE 7Y —
)V @ $E R (Autism  Diagnostic Observation
Schedule-Generic ; ADOS-G)® /N B B B #E
FFE R E (Childhood Autism Rating Scale ;
CARS) ™2 iz 0B 585, WiFhbilE:2ZF
TEMRVERT 5 L5 ERIATWT, BE
ERTVITW, BEWIE, ASRBEEES
v 7 Y X b (Checklist for Autism in Toddlers ;
CHAT)? R EERK CHAT (Modified Checklist
for Autism in Toddlers ; M-CHAT)® D & 3 iz
2RAIBOMEENRET 2 DR, HEATEHF
=z v 7 Y X b (Autism Behavior Checklist ;
ABOW DL EEDEER2NR T2
D, EREEEEARI VI A X7 ) —=v )
'E K (High-Functioning Autism Spectrum
Screening Questionnaire ; ASSQ)”" D X 3 2 &
HEEPDD RER2NMRLT 21D, Z L CHHE
AR 7+ Z A FEEZE(Autism - Spectrum Quo-
tient . AQ)**® D & 5 WIEEHIBEDR A 255k &
TH5LDRE, MNROFHPEMFEKEIRE
ENBHDHE,

PDD I 2 1T8IC X, 2HMNEZEDDH 3
REMATEIL, 2HNERRZ 2B LIELES

3 2 IERENTEN D D, FIEBHORMHEE
KEWCERIRICFE T 2T OMIz, $REZE
ECHHVNBMPRNFEL L b CEH 2L X
D178, BCEFBORMIAEI - CEEICR
TEIR 5%, PDD 255 SEKA 20T 25
G, 2WD W IZLh TR % B ST
LIEVERETHY, XBOLDICEBRAEDRER
BATED & IR T O T 2 5l 4 2 L EH B
5, BEAFE R 7V — = >~ 7 & B # (Autism
Screening Questionnaire ; ASQ)*® i%, T T
DERMET X TORMAEKRER DI NN—F 3
PDDRAZ YV —=v 7 RETHED, ZEAYD
HH 2 PDD 0 % 3 iR I T 2 1 REDTEY
2ERTHY, REORESZIEET 21037+
DTH 5, HEFERKEZEWRETR (Autism Diag-
nostic Interview-Revised ; ADI-R)® % 4 X
DS & FRAIFZ A EE TS L 7= PDD SR < B
TH5, GEOIBERI-EMKRAT T, RIF
MEELERNTIRZNY,
Iho®EE 2T, BLIIDEH»MAHD
W N OFERREEREIC X EHEET, 50 354l
FEKED PDDEOTEI 2 & 5 2185 PDD §F
MRE, HABMERSRLENEREEETER
B (PDD-Autism Society Japan Rating Scales ;
PARS)® %2 {Ept L 7o PARS O H® X, & —
W, AL L-EfARSZ LubBEIZBWT, E
WO L% THE, B, AEBEOS LR
B CHRRRMEA L, BRI L 25575 5
PDLBERT —ADAZ ) —=V IHERERRE %
BRI THD, B, TE=—XDHE
BLEECHEOMRHAECHER, KRGS
RERICEET s RERZERT 2L THE,
D2 ODBEMIEIIEL, PARS TEERKA & FE
i3 25&, ZERHESEVLSEETENIZOW
TOEEFE &, HEOREGOEED-DICR
EHS REHUBRCHE U ATE O BEAT O

FEfTv, BERE U CREHTE O DERHE b
T3,

KX T, BEHUBOETES L URA %25
RIZ, PARSOEEE  ZLEE2RE LD T
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1. W&

SEH 5 DFOEE - LE - HEHEE» 5B S
N7z 5340 PDD B & 42 £ D JE PDD B DFH 95
L£DEEB L UBRABEFRCSML 2. PDD

2, BEEEI DWW THEE L EMEERIC &
n, DSM-IVV icEowTiTh i, FEPDD IR
HEEIC DWW B L - fMRlEw X Y PDD %
BAZE s TS, PDDE (S 43, %10 F
WER=1TRTPAT6K 1A | HE=12~34
2 IQ<T0 23114, 1IQ=702826 4, IQ R B
216 %) OWFRIZEEEMN 14 A, 7AWV —
FEBEEEMN 28 A, PDD - BEAERAMB 11 ATH -
7o FE PDD BE(3H 14, %27, MRITHAN 14 ¢
EHER=18K2» AR 3I» A (EH=
12~33 8% - IQ<70 258 £, 1IQ=70 43194, IQ
REEHS 15 ) O NFRE G RFTAED 11 £, HIT
B84, [OoEENS L, EEXRWE/SEE
BEE(AD/HD)# 4 4, BHEHEN 44, TAE
=N 3L, BEEEEI LR ETH T, WHER
RS L HBEARE DS IZ BT w23, PDD B
BE@EAnzt L, JE PDD B3 Lo tEB AL & DS
Hir o7z,

Zhr iz, FHEEMEREOREICE, 12
&5 55 PDD#(FHER=16 8 » Hx3
mlIO»E  EE=12K6»A~26%3»H | &
AR IQ<70 2844, IQ270384)D 7
— & BT Lz,

2. PARS

F1WCARTPARS I, ORA, @2 32=7
—vav, @IRbY, OFRTH, OREE,
©fFE, OBEE, @% oftt((RE M) © PDD
R R SERTEE» 5K 5. MEBCE
H 1~34) 1340288, 33EE (HE 21~53) 1 RE
H, 33EHE (EH 25~57) R EFEHPERAH A5
h2fTEI2Sh Ty, $EH»SEA#ETO
TRTDOFERERRE 28® L T PDD B2 TEH
EAN=L T3S, HROERIBELHD 5 BHA

+ 5% 200645 H 497

B (P24 L) THhNIZETSTEHB CEIET %,
FEEIIERERE (B IEETER) LEEL TR
ERWENT 2 T80EREYSER, FET 255
IR EAR RSB EEE, FHliv =2 7 VicED
WTZOREYR, 2L0A), ZPHILID(1 ),
B> @ m) D 3 BRE TS %,

3. Fiex

PARS OFHiiEEEEDRET D1 DI, 24
OEMF1LIRBFFLULEMNR, b5 14139E
HHOBMR) VR UK RE CHEL, LT
T L7z BEART OFEMR» LTI B FoN
7z, SAEREBE DR » oD, BREFEOR
EHRAPEHOBRES BNz s h/:EH 25
2K < 32EE) O 2 FHiEEOEBEREzEH L
720

ZDMOSHIX, 96 LH 5155 i EEFE
DA 34 THE L AT O EEHMAR 33 H
HiZDoWT{To7z, 2D 2 D05 RT > -EH
iF, A7V —= 7 BRI IRE O EBEFHE
2, XE-— X OFHEE W ZRAETHE S L E
e Thb, REHHIIBEHE, MR TEIH
ZEDRPoTI,
TRTONRIZDVT, REE» S, FJRERS
GREADLSALA VT x—LF a2 2R
720

TR

1. FMEEREEE

HE 25 2Ry BEHARAFEERERIZD
W T, FEAfisE R @ Pearson O & A0 B MR HUiX
0.85 T, 1 %KETHEE Tz —hH, HEZ
Y OFMEEBO—BE ()&, BECLZ2E2D
xR AEL, 0.70 220X 2EEF 6EE
THolz,

2. AE—Ek

EERR AR 33 EE 12 oW T Cronbach @
al¥, PDD#, JEPDDE, MiAFCTT LT 1
0.86, 0.92, 0.93, $TREFAMBEH TZ LT
0.90, 0.86, 0.96 £, WFhd+oAFH—F
DRI NIz, HIRT 2 & a250.01 282 T

i
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R2wenT Lo, HRAEETIX, EH19
2R eEHT, PDDEBJEPDDELIVEE
KEBRTHo7, BEHIOBHEEOALHT
(2L ] EFHMBis N BEEfTEI CThoT, £
R3wrd i, BEEHEABERTIE, 33
EHG 24 EHE T PDD ENIEPDDE LV BHFE
KEBETHo 7. BREDR P IEBFT
HEGEH?2, 29, 33, 34, 48, 49, 53) XK HE
EfTEIT, HE 56 & 57 BMEE L b HEEOEEE
KRWEIhI-EEETETH- T,
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SIREAEE L BEHEABEH R ZORE AN
PDDETHPDD#EHIVERERREP o7z (B0
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FATERFRTH, A7V =V REHRE LIS
&, YIREEEO v 4 713 10 S5 E#E & F
Bil7ze ZOfEIX, PDDEED 94.3 % (BRE) 2 1E
L < PDD L SFffiL, J:PDDE® 92.9 % (RE
E)RIEL {JEPDD LFHfiL 7z. %72 PARS 23
PDD LM LTzED > BEWPDD TH -2 D
i3 94.3 % (BB h=z)Cc, JEPDD L HET L 72
ED>HEIZFHEPDD TH- 7z DX 92.9 % (B
HHRE)ThoTe, BEERABEEDOY Y M4
7EWHET L, BRESLLIY% BREES.T
%, FEMERITZE 87.8 %, BEMERIFRT8.3% LR
D, 7V —=v 7 LTHRELHE LT,

5. MAEEOEE L REBSS L 0ER

PDD #%, HMHEED L WEEEER (0=26) &
HIPEE 24 FEEEEEO=1D) D 2Fo T
T, $HREEE £ BEEMRAEE ORBa e
LR, SHEEERTIE, YIRH, BEHERK
ANHAEE & b I EESEER X VIRBRREr -7
B, FOERZYRPEECBWIDAFELE >
(t(23.2)=2.75, $<0.05, Welch ® # &), 2
BHTEEE R 5 L, RO TEEG, 6,
10, 12, 15, 22, 23) 3 JEEiBRERELS EIERERE X
DHYEBCEBETH> (T d p<0.05,
URE), BEHRAPEE T, BH2 LHE
H45 THEREHIEEERLIVLEEETDH
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®2 PDD?"?—E:—?'E PDDﬁk%U%ﬂJEE@Eg@ﬁF

CoR v PDDEET T AT “F":PDD% Mann- i

EE . ﬁﬁ (’Fﬁﬁﬁf‘? ) Coa R *Eﬁéﬁfﬁ’f) , “‘Whitney 0)

S rt) SAEO) E_L’)(Z) L) %’)E_L’)( 1) E'AL’)( ) CUBRE
1 18 (34%) 16 (30%) 19 (36%) 42(100 %) 0 (0%) 0 (0%) $<0.001
2 9 (17%) 13 (25%) 31 (58 %) 38 (90 %) . 4 (10 %) 0 (0% $<0.001
3 26 (49 %) 7 (13%) 20 (38 %) 40 (95 %) 2 (5%) 0 (0%) »<0.001
4 25 (47%) 11 (21%) 17 (32 %) 40 (95 %) 2 (56%) 0 (0%) »<0.001
5 21 (40%) 10 (19%) 22 (42 9%) 37 (88 %) 4 (10 %) 1 ©2%) $<0.001
6 12 (23%) - 10 (19%) 31 (58 %) 33 (79 %) 5 (12 %) 4 (10 %) »<0.001
7 10 (19%) 6 (11%) 37 (70%) 34 (81%) 5 (12%) 3 (7%) $<0.001
8 8 (15%) 12 (23%) 33 (62%) 30 (71%) 11 (26 %) 1 2%) »<0.001
9 5 (99%) 10 (19%) 38 (72%) 37 (88 %) 3 (7T%) 2 6% $»<0.001
10 19 (36 %) 6 (11%) 28 (53%) 40 (95 %) 2 (5%) 0 (0%) $<0.001
11 13 (25 %) 9 (17%) 31 (58 %) 34 (81 %) 5 (12 %) 3 (7%) »<0.001
12 26 (49%) 10 (19%) 17 (32%) 37 (88 %) 4 (10 %) 1 2%) $<0.001
13 19 (36 %) 7 (13%) 27 (51%) 38 (90 %) 3 (7%) 1 2%) $<0.001
14 30 57%) 15 (28 %) 8 (15%) 40 (95 %) 2 (5%) 0 (0%) $<0.001
15 33 (62%) 11 (21%) 9 (17 %) 41 (98 %) 0 (0%) 1 (2%) $<0.001
16 20 (389%) 13 (25%) 20 (38%) 39 (93 %) 2 (5%) 1 2% $<0.001
17 36 (68 %) 8 (15 %) 9 (17 %) 39 (93%) 2 (5%) 1 2%) $<0.05
18 15 (28%) 10 (19%) 28 (53 %) 35 (83 %) 5 (12 %) 2 656%) $<0.001
19 45 (85 %) 6 (11 %) 2 (4% 39 (93%) 1 2%) 2 5% n.s.
20 31 (58 %) 6 (11%) 16 (30 %) 41 (98 %) 0 (0%) 1 2%) $<0.001
21 21 (40%) 10 (19%) 22 (42%) 38 (90 %) 2 5%) 2 (6%) $<0.001
22 32 (60%) 11 (21%) 10 (19%) 38 (90 %) 4 (10 %) 0 (0%) $»<0.01
23 33 (62%) 10 (19%) 10 (19%) 42(100 %) 0 (0%) 0 (0% $»<0.001
24 30 (57 %) 9 (17 %) 14 (26 %) 42(100 %) 0 (0%) 0 (0%) »<0.001
25 19 36%) 10 (19%) 24 (456%) 40 (95 %) 1 2%) 1 2%) $<0.001
26 16 (30 %) 11 (21%) 26 (49 %) 36 (86 %) 6 (14 %) 0 (0% »<0.001
27 39 (74 %) 7 (13%) 7 (13%) 39 (93 %) 3 (7%) 0 (0%) »<0.05
28 35 (66 %) 9 (17%) 9 (17%) 39 (93%) 3 (7T%) 0 (0%) p<0.01

.29 23 (43 %) 7 (13%) 23 (43%) 36 (86 %) 5 (12 %) 1 2%) $<0.001
30 25 (47 %) 6 (11%) 22 (42%) 38 (90 %) 2 6%) 2 (5%) $<0.001
31 17 (32%) 13 (25%) 23 (43%) 39 (93 %) 3 (7%) 0 (0%) $<0.001
32 26 (49 %) 6 (11%) 21 (40 %) 41 (98 %) 1 @2%) 0 (0%) £<0.001
33 28 (53 %) 7 (13%) 18 (34 %) 39 (93%) 2 6% 1 (2%) $<0.001
34 39 (74 %) 6 (11 %) 8 (15%) 40 (95 %) 1 2%) 1 2% »<0.05

27258, THE 56 TIMICEEBEHEDIZS BEHE THET3 LEREEVHD (F(2,50) =6.12,

BTholz(aThd p<0.05, UKRE). $1EH
HH, BEEHRASEEDO Y Yy VA 7R ZNETN
105, 20T 3L, FFaBEROLENTY
v AT BB T, —77, EIEEERED 26 £ 23
(88 %) ISHREIEE DA v A4 7 BB Z 1228,
BEHERABHA Y VA 72827201 18 4 (69
%)T, ZDIBZKIFSRIAL Y v AT HHER Tz,
6. PDD BT il & RERR & DR
RAKTT LSO, HREEEREBES2HH
fE, 7 A~OVA —FEREE, % Offthd PDD @ 3E

$<0.01), %EHE (Tukey ® HSD &) Dt E,
HEREN 7 A VH —fERE L D EBCEEAT
Hol (p<0.01), BEHRABHEETETCET
B L A EBERER o Tz, HEEDSE
WENREE, BEHEAB L I Y P T REZ
Yoo T ACH —EBERETIX, 28 & 25 4 (89
%) BHRIEEDOH v b4 7 RBR, ZDI b
21 4 (75 %) BEEHRAB O v b4 7 b2
Jzo % DO PDD 0 11 4425 BEHEE O
By NETEBL, D55 8L(13%)BEHE
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%3 PDD &Ik PDD #iz 617 3 BEHRAMEE OHE

B B E0 E
25 10 (19%) 14 (26 %) 0
26 19 (36 %) 25 (47 %) 9 (17 %) 27 (64%) 13 (31 %) 2
27 39 (74 %) 6 (11 %) 8 (15 %) 28 (67 %) & (19%) 6
28 18 (34%) 18 (34%) 17 (32 %) 26 (62%) 10 (24 %) 6
29 38 (72%) 11 (21%) 4 (8% 33 (79 %) 7 (17 %) 2
30 22 (42%) 13 (25%) 18 (34 %) 35 (83 %) 5 (12 %) 2
31 19 (36%) 17 (32%) 17 (32 %) 33 (79 %) 8 (19 %) 1
32 32 (58 %) 9 (16%) 14 (25%) 34 (81%) 6 (14 %) 2
33 31 (58 %) 9 (17%) 13 (25%) 27 (64%) 10 (24 %) 5
34 34 (64%) 16 (30 %) 3 (6%) 29 (69%) 11 (26 %) 2

35 6 (11%) 10 19%) 37 (70%) 25 (60%) 11 (26 %) 6 (14 %) $<0.001

36 8 (15%) 24 (45%) 21 (40%) 28 (67%) 10 (24 %) 4 (10%) $<0.001

37 6 (11%) 28 (53%) 19 (36 %) 30 (71 %) 8 (19 %) 4 (10 %) £<0.001

2

4

3

2

4

0

4

5

1

1

2

0

CHESQ) - L0 2PEES0)
29 (55 %) 33 (79 %) 9 (21 %)

0 %) $<0.001
(5%) $<0.05

(14 %) n.s.

(14 %) $<0.05
5 %) n.s.
(5%) $<0.001
2 %) $<0.001
(5 %) $<0.05

(12 %) n.s.

5 %) 1.s.

38 13 25%) 17 (32%) 23 (43%) 35 (83 %) (12 %) (5 %) $<0.001
39 12 (23%) 22 (42%) 19 (36%) 29 (69 %) (21 %) (10 %) $<0.001
40 22 (42%) 12 (23%) 19 (36%) 31 (74 %) (19 %) (7 %) £<0.001
41 13 (25%) 17 (32%) 23 (43%) 36 (86 %) (10 %) (5 %) $<0.001
42 9 (17%) 23 (43%) 21 (40%) 29 (69 %) (21 %) (10 %) $<0.001
43 27 (51%) 12 (23%) 14 (26%) 40 (95%) (5 %) (0 %) 2<0.001
44 7 (13%) 22 (42%) 24 (45%) 30 (71 %) (19 %) (10 %) £<0.001
45 5 (9%) 22 (42%) 26 (49%) 26 (62 %) (26 %) (12 %) »<0.001
46 11 (21%) 15 (28%) 27 (51%) 33 (79 %) (19 %) (2 %) £<0.001
47 27 (51%) 11 (21%) 15 (28%) 37 (88 %) (10 %) 2 %) 1<0.001
48 36 (68 %) 7 (13%) 10 (19%) 31 (74%) (21 %) (5 %) n.s.
49 38 (72%) 12 (23 %) 3 (6%) 28 (67%) (31 %) 1

50 34 (64%) 14 26%) 5 (9%) -42(100 %)

51 31 (58%) 15 (28 %) 7 (13%) 35 (83%) (14 %) 1 2%) »<0.01
52 24 (456%) 18 (3¢%) 11 (21%) 30 (71%) (14 %) 6 (14 %) p<0.05
53 34 (64%) 12 (23%) 7 (13%) 30 (719%) 11 (26 %) 1 2%) n.s.
54 17 (32%) 16 (30%) 20 (38%) 23 (55%) 13 (31%) 6 (14 %) p<0.01
55 8 (15%) 18 (34%) 27 (51%) 23 (55%) 11 (26 %) 8 (19 %) $»<0.001
56 19 (36%) 16 (30%) 18 (34%) 21 (50%) 13 (31 %) 8 (19 %) n.s.
57 19 36%) 18 (34%) 16 (30%) 21 (50%) 10 (24 %) 11 (26 %) n.s.

w ;m

ju—y

[y
OO W WO 00 00N W e 00

(2 %) n.s.
(0 %) (0 %) $<0.001

[«

R4 YRIFHE L BEHRARE ORTBROFAILR

3 PDD % (n=12)

M(SD) 3.79(5.34)® 11.90(10.48)"
PDD ¥ (n=53)
M (SD) 31.66(13.63)® 30.28(10.75)°
FIRIREE DEE
2L EiSEERF (n=26) 28.04(14.44)° 28.65(12.26)
b1 FEEBEER (=11 40.45(11.67)° 31.27 (7.54)
ThZE
EEARE (n=14) 40.29(11.19)¢ 35.93 (9.32)
T RN A —FEEEE (n=28) 26.36(12.92)¢ 29.00(11.43)
Z Do PDD (n=11) 34.18(12.74) 26.36 (8.30)

a PDD >3k PDD &, » PDD #>7E PDD £, °JEm#48 PDD 5> 5#68 PDD
< HEARE> 7 AN —EIRERE
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&5 PARS E%ﬁﬁ}ﬁfxﬁﬁﬁfﬁ“@ﬁ v b7 L BRI

2o AT TR B
wroy | oBE ﬁéﬁ g
G

AT

7 0.962 0.786 0.850 0.943

8 0.962 0.833 0.879 0.946

9 0.943 0.881 0.909 0.925

10 0.943 0.929 0.943 0.929

11 0.943 0.929 0.943 0.929

12 0.925 0.929 0.942 0.907

13 0.906 0.929 0.941 0.886
e

16 0.925 0.738 0.817 0.886

17 0.887 0.762 0.825 0.842

18 0.849 0.810 0.849 0.810

19 0.811 0.833 0.860 0.778

20 0.811 0.857 0.878 0.783

21 0.774 0.831 0.891 0.755

22 0.774 0.881 0.891 0.755

23 0.755 0.905 0.909 0.745

24 0.717 0.905 0.905 0.717

45 Yy 7 TRLUYEBEBEFMMED 10 & & RIEF
DA FFENRTNAY AT ELTRBELHEF SN,

HEBEBRABOL Y b4 7 22T,
7. PDDEICH ITHFREENE 425 - B
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EH 25 »5EE 34 2 To 10EBIZ, $hRHEE,
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PDD BB RITEITH D, SEHTHME
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HERcEnwd, 2ns W0EHOSEHDHE
%ﬁﬁtﬁ&ﬂm%ﬁﬂ%gﬁﬁﬁﬁmﬁbko
S e 2%, [EEFHECHRAENML D EE (9 <0.05)
u@@ot@muﬁﬂga%,%gm,ﬁ%
(p<0 05) IZE»-7zDix 2 HE (BEHE 25, 28) T
, BEEEN -7 DX 55EHEH 27,
3&3L3&3®f,9%4%§u@ﬁﬁm%@
B BEE T A1TEICTH o 72,

BE

AFFEIZBWT, PARSBESHRABHRED
SREAEH S AL —EEERL, FEALET
RTOHBEAEH L EE S PDDE % JEPDD

HroBRERAL, BuRBIZLUEERL I,
BEHRASHEH Iz W TR, BuiHhEkEE
HEAL—EEEZEL, »O% DEHLBES
X PDD##IEPDDE» > HEICKXAIL, +4
RARRZHRENRINT, £ 7250 REAEEESH &
WA IZMEEAL T8, PDDORZ Y —=>
TR TNERAWTOERRZ EBXRINT,
PARS 0% REAE EH X, PDD 2¥ic LB DX
MNEEME -T2y —vay - REEERK/ Y
—VDIMECETENT Y, BE, B, S
WESET AEEBZFON /3 BED B, IheD
PDD SR EN RITEIN E o kD, 2B
BT ORN B Z iz R nstd K
KBWT, Z0&SLIEREMTENCEEL 724
REIEB &, HENTEIEE L E#Fwc, PDD#
LIHEPDDEEZEVWEECTRHRIT 2 Z LIRS
N, A7V == JWEDILERNER/F NI,
H—, RRTEITCEEEENRPo12H, Zhid
ZDITEID PDD # D 15 % D A2k E S iz (&
BEETHO- O EELS>NS,
WREIEHOA Yy b2 72 10 RT3, B
FERABBEREZ B2 PDD OHENIL, SVEE
THEETH e Wy VT 72l
PDDEED 341, 7ARNVE —ERET, h v
b4 7 BB 2 7-JE PDD B0 3 &1, EEOHH
BE24L, AD/HD1&THoTz, —fBZ, 7
ANV —EREFRIHRATORKMIRE L sh
290, $REEOAMWEEEZROHETE, #
HEWC X 2FHHRE®, FEHOITHEREC LS
FMHMREO DOWFh2HWTS, PDD L3
PDD D¥IBNZEE L v, PARS D% R B EEEE
BEHZ2HWTPDD 2R 7Y —=v7 358K
X, MORELERE, 7AVNT —EEEREE
DHBEEREIC DWW T DHBIIDPLRTF L HicE
BLT, BOBEREAEDETHWL L LDE
EREELZTHAI,
EERPRALCR B L, REGRHORERBRD
RHSREENLIELIED Y, BEORERDA
EETOTBHTHE 2T L2 282 0WESLH
%, AR TIIIEPDD OEMEE2E T 3 5E
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Summary

Reliability and Validity of the Pervasive

Developmental Disorder (PDD)—Autism Society
Japan Rating Scale(PARS) : A behavior check-
list for adolescents and adults with PDDs

Kamio YokoV, YUKIHIRO Ryoji?,
AbpacHT Jun®, ICHIKAWA Hironobu®,
INOUE Masahiko®, UcHrvama Tokio®,
KURITA Hiroshi”, SUGIvAmMA Toshiro®,

Tsujr Masatsugu®

A behavior checklist, the Pervasive Develop-

mental Disorder (PDD)~—Autism Society Japan
Rating Scale (PARS), was developed as a

screening questionnaire to determine Pervasive

Developmental Disorders(PDDs) and also as a

rating scale to evaluate the severity of a wide

range of PDD symptoms. When assessing adoles-



FEHEE 48%F-5%5 20065F5H

cents and adults using the PARS for these pur-
poses, 34 toddlerhood items are evaluated retro-
spectively and 33 items are used for current evalu-
ation. In this study, the reliability and validity of
the PARS was tested on a clinical sample of 53
adolescents and adults with PDD and 42 with non-
PDD diagnoses. Interrater and internal reliability
was found to be adequate. Both the 34 toddler-
hood evaluation items and the 33 current evalua-
tion items accurately discriminated PDD from
non-PDD. Results suggested that the PARS may

505

be a useful screening scale for various clinical

settings.
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Abstract

Background: Precise mechanisms underlying the pathophysiology of autism are currently unknown. Given the major role of glutamate in brain
development, we have hypothesized that glutamatergic neurotransmission plays a role in the pathophysiology of autism. In this study, we studied
whether amino acids (glutamate, glutamine, glycine, D-serine, and L-serine) related to glutamatergic neurotransmission are altered in serum of

adult patients with autism.

Methods: We measured serum levels of amino acids in 18 male adult patients with autism and age-matched 19 male healthy subjects using high-

performance liquid chromatography.

Results: Serum levels (mean=289.2 uM, S.D.=21.5) of glutamate in the patients with autism were significantly (=-4.48, df=35, p<0.001) higher
than those (mean=61.1 uM, 8.D.=16.5) of normal controls. In contrast, serum levels of other amino acids (glutamine, glycine, D-serine, L-serine) in
the patients with autism did not differ from those of normal controls. There was a positive correlation (r=0.523, p=0.026) between serum glutamate
levels and Autism Diagnostic Interview—Revised (ADI-R) social scores in patients.

Conclusions: The present study suggests that an abnormality in glutamatergic neurotransmission may play a role in'the pathophysiology of autism.

@ 2006 Elsevier Inc. All rights reserved.

Keywords: Amino acids; Autism; D-Serine; Glutamate; HPLC; Human serum

1. Introduction

Autism is a neuropsychiatric disorder characterized by se-
vere and sustained impairment in social interaction, deviance in
communication, and patterns of behavior and interest that are
restricted, stereotyped, or both (Volkimar and Pauls, 2003).
Although genetic and environmental factors are implicated in
the pathophysiology of autism, the precise mechanisms under-
lying the pathophysiology of this disorder remain to be deter-
mined (Volkmar and Pauls, 2003: Baron-Cohen and Belmonte,
2005: Polleux and Lauder, 2004: McDougle et al., 2005).

* Corresponding author. Tel.: +81 43 226 2147; fax: +81 43 226 2150.
E-mail address: hashimotosa faculty.chiba-u jp (K. Hashimoto).

0278-5846/$ - see front matter ‘- 2006 Elsevier Inc. All rights reserved.
doi:10.1016:.pnpbp.2006.06 013

Glutamate, the major excitatory neurotransmitter in the brain,
plays a major role in brain development, affecting neuronal
migration, neuronal differentiation, axon genesis, and neuronal
survival (Coyle et al.,, 2002). Accumulating evidence suggests
that abnormalities in glutamatergic neurotransmission may play
arole in the pathophysiology of autism (McDougle et al., 2005).
First, cDNA microarray technology has demonstrated that the
glutamate neurotransmitter system is abnormal in postmortem
brain samples of autism (Purcell et al., 2001). The mRNA levels
of genes, including excitatory amino acid transporter | (EAAT 1)
and AMPA -type glutamate receptor, are significantly increased
in the brain of autism, suggesting abnormalities of glutamatergic
neurotransmission in the pathogenesis of this disorder (Purcell
ctal., 2001). Genetic studies have demonstrated the involvement
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of single nucleotide polymorphisms (SNPs) in the genes encod-
ing both metabotropic and ionotropic glutamate receptors in
autism (Jamain et al., 2002; Serajee et al., 2003). Furthermore, a
strong association of autism with SNPs within SLC25A12, a
gene encoding the mitochondrial aspartate/glutamate carrier
(AGC), has been demonstrated, suggesting the potential etio-
logical role of AGC1 in autism (Ramoz et al., 2004; Segurado
et al., 2005). However, recent two studies using large samples
did not confirm the association of SLC25A12 gene and autism,
suggesting that the SLC25A 12 gene is not a major contributor to
genetic susceptibility of autism (Blasi et al., 2006; Rabionet
et al., 2006).

Second, it has been reported that blood levels of glutamate
are altered in patients with autism (Rolf et al., 1993; Moreno-
Fuenmayor et al., 1996; Aldred et al., 2003). Rolf et al. (1993)
have reported that plasma levels of glutamate in children (8-14-
year-olds) with autism are significantly decreased compared to
age-matched healthy controls. In contrast, Aldred et al. (2003)
have reported that plasma levels of glutamate in patients (4-29
year-olds) with autism or Asperger’s syndrome are significantly
increased compared with controls. One of the reasons for such
contradictory findings could be a difference in sample com-
position; the study by Aldred etal. (2003) incorporated a wider
age range. Nonetheless, previous studies indicate alterations in
the glutamatergic system expressed at the periphery level. The
studies reporting on blood levels of glutamate in autistic patients
present inconsistent results. Therefore, it is of great interest to
examine whether levels of amino acids such as glutamate are
altered in autistic patients.

Several lines of evidence suggest that D-serine, an endoge-
nous co-agonist at the NMDA receptors, plays a role in the
pathophysiology of schizophrenia, which is a neurodevelop-
mental disorder (Snyder and Ferris, 2000; Coyle and Tsai, 2004,
Hashimoto et al., 2005a). We have previously reported that
serum levels of D-serine are significantly decreased in patients
with schizophrenia (Hashimoto et al., 2003; Yamada et al,,
2005). However, to our knowledge, serum D-serine levels have
never been investigated in relation to autism.

The purpose of the present study was, therefore, to examine
whether individuals with autism have aberrant serum levels of D-
serine as well as other amino acids (glutamate, glutamine, glycine,
and L-sering) associated with glutamatergic neurotransmission.
Furthermore, we also examined any relationship between amino
acid levels and clinical symptoms in autistic patients.

2. Methods
2.1. Participants

Eighteen male autistic subjects (inean age=21.2 years, S.D.=
2.1, range=18-26) and age-matched 19 male healthy control
subjects (mean=22.2 years, S.D.=2.2, range=18-26) were
included in this study (Table 1). All participants for both groups
were Japanese. The autistic subjects were recruited through
advocacy groups in Nagoya and Hamamatsu cities, which are
located in the middle of the mainland of Japan. For the diagnosis
of autism, the recruited individuals were initially assessed ac-

Table 1
Clinical characteristics of 18 adult patients with autism

Characteristics Mean+S.D. (range)

3.72%1.07 (1-5)
17.5£2.23 (14-22)

Age at onset (years)
Duration of illness (years)
ADI-R

A. Social

B. Communication

C. Stereotype

22.11+4.96 (14-29)
15.44+4.84 (6-21)
5.22%1.77 (3-10)

Y-BOCS 11.28+5.39 (2-26)
Obsession 6.44+3.13 (1-14)
Compulsion 4.94+3.62 (0-14)

AQ-Aggression
Theory of Mind—Faux Pas Test
Q

Full-scale 1Q

50.56+12.3 (34-69)
23.44+8.16 (6—-34)

96.83+20.33 {62-140)
Verbal IQ 95.11+£19.87 (53-131)
Performance IQ 100.4+18.4 (75-137)

ADI-R: Autism Diagnostic Interview—Revised, Y-BOCS: Yale-Brown Obses-
sive—Compulsive Scale, AQ: Aggression Questionnaire, IQ: Intellectual Quotient.

cording to the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition {DSM-IV)(American Psychiatric
Association, 1994), followed by assessment using the Autism
Diagnostic Interview—Revised (ADI-R)(Lord et al., 1994) by
trained child psychiatrists clinicians (KJT and AS). Participants
were excluded from the study, if they had a diagnosis of fragile X
syndrome, epileptic seizures, obsessive—compulsive disorder,
affective disorders, or any additional psychiatric or neurological
diagnoses. All the autistic subjects were drug-naive or had been
free of psychoactive medications for at least 6 months. Healthy
controls were recruited from Hamamatsu City by advertisement.
All control-group participants underwent a comprehensive
assessment of medical history to eliminate individuals with
any neurological or other medical disorders. The Structured
Clinical Interview for the DSM-IV (SCID) was also conducted
to scrutinize any personal or familial history of past or present
mental illness. None of the comparison subjects initially re-
cruited was found to fulfill these exclusion procedures. After the
participants were given a complete description of the study,
written informed consent was obtained from all subjects before
they entered the study. This study received approval from the
ethics committee of the Hamamatsu University School of
Medicine and Chiba University Graduate School of Medicine.

2.2, Psvchological measures

ADI-R is a semi-specially formulated structured psychiatric
interview with a parent, especially a mother, which is adminis-
tered to the parent. It is used to confirm diagnosis and also to
evaluate the core symptoms of autism. ADI-R is based on three
separate scores. Score A quantifies impairment in social inter-
action (the range of score: 0—-32), score B quantifies impairment
in communication (the range of score: 0-26), and score C
quantifies restricted, repetitive, and stereotyped patterns of be-
havior and interests (the range of score: 0-16). Higher scores on
each indicate worse performance.

Obsessional/repetitive behavior was rated using the Yale-
Brown Obsessive—Compulsive Scale (Y-BOCS)(Goodman
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et al,, 1989a,b); additional aggression symptoms were also
assessed using the Aggression Questionnaire (AQ)(Buss and
Perry, 1992). We used a Faux Pas Test to evaluate the function
of “Theory of Mind” (mentalizing) (Baron-Cohen et al., 1999;
Stone et al., 2003). The performance of individuals with autism
on the Faux Pas Test is an experimental demonstration of their
theory-of-mind deficit at a higher level. There were 40 points
possible for Faux Pas-related questions about 10 stories (range:
0--40, | point for each question).

2.3. Amino acid measures

Serum samples of autistic patients and normal comparison
subjects were collected from 11:00-12:00 a.m., and stored at
—80 °C until assay. Measurement of amino acids levels was
carried out according to the methods described in previous publi-
cations (Hashimoto etal., 2003, 2005b; Yamada et al., 2005). The
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serum levels of glutamate, glutamine, and glycine were measured
according to the method using a high-performance liquid chro-
matography (HPLC) system, as reported previously (Hashimoto
et al., 2005b). D- and L-serine measurements were made by the
established method (Fukushima et al., 2004) using a column-
switching HPLC system. Briefly, 20 ul of human serum was
homogenized in 180 il of methanol (HPLC grade). The homo-
genates were centrifuged at 4500xg for 10 min, and 20 pl of
supernatant was evaporated to dryness at 40 °C. To the residue,
20 pl of H,O (HPLC grade), 20 pL of 0.1 M borate buffer
(pH 8.0), and 60 pL of 50 mM 4-fluoro-7-nitro-2,1,3-benzox-
adiazole (NBD-F; Tokyo Kasei Kogyo Co., Ltd., Tokyo, Japan) in
CH:CN (HPLC grade) were added. The reaction mixture was
then heated at 60 °C for | min and immediately supplemented
with 100 pL of H,O/CH;CN (90/10) containing 0.1%
trifluoroacetic acid (TFA) to stop the reaction. Ten microliters
of the resultant solution was injected into the HPLC system, as
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Fig. 1. Serum levels of amino acids in normal controls and autistic patients. Serum levels of glutamate in autistic patients were significantly higher than those of normal
controls. In contrast, the levels of other amino acids (glutamine, glycine, d-serine, and L-serine) were not altered between two groups.
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reported previously (Hashimoto et al., 2003, 2005b; Yamada
et al., 2005).

2.4. Statistical analysis

The data were presented as the mean + standard deviation (S.D.).
Since all clinical and amino acids measures had an approximate
standard normal distribution, we used an unpaired Student’s #-test
to compare the measures between patients and comparison sub-
jects. The relationships between amino acid levels and clinical
variables among patients with autism were evaluated by com-
puting Pearson’s correlation coefficients. We used a conservative
a level of 0.01 for statistical significance in view of the number of
variables examined. Additionally, we calculated the effect size
(Cohen’s d) for variables with a significant group mean differ-
ence. A p value of less than 0.01 was considered to be statistically
significant.

3. Results

The serum levels (mean=289.2 uM, S.D.=21.5) of glutamate
in the patients with autism were significantly (r=—4.48, df=35,
p<0.001) higher than those (mean=61.1 pM, S.D.=16.5) of
normal controls (Fig. 1); the Cohen’s d for the mean difference
was 1.52. When the analysis was repeated for never-medicated
patients only (n=13) compared with controls, the difference
remained highly significant (r=-4.14, df=30, p<0.001:
Cohen’s d=1.54). In contrast, the serum levels of other amino
acids such as glutamine, glycine, D-serine, or L-serine in
patients did not differ significantly from those of normal con-
trols (Fig. 1). Furthermore, we found a positive correlation
between L-serine and glutamate in controls (#=0.633, p=0.04),
but not patients (r=0.294, p=0.237). Moreover, we found a
positive correlation between D-serine (or L-serine) and glycine
in patients (D-seriné: r=0.641, p=0.004, L-serine: r=0.683,
p=0.002), but not controls (D-serine: »r=0.141, p=0.564, L-
serine: r=0.284, p=0.239).

We then examined the correlations between serum glutamate
levels and clinical variables among patients with autism. There
was a relatively high positive correlation (r=0.523, p=0.026)
between the glutamate levels and social subscores as assessed
by ADI-R, although this fell outside our stringent level of
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Fig. 2. Correlation between serum glutamate levels and ADI-R social scores in
autistic patients. There was a positive correlation (#=0.523, p=0,026) between
serum glutamate levels and ADI-R social scores in autistic patients.

significance (Fig. 2). There were no marked or significant
correlations between serum glutamate levels and other clinical
symptoms studied, including the Faux Pas Test of “Theory of
Mind” or Y-BOCS scores. Additionally, we examined any cor-
relations between the serum levels of other four amino acids and
clinical variables, but no correlations were evident.

4. Discussion

The major findings of the present study are that serum levels
of glutamate in adult patients with autism are significantly
higher than those of normal healthy controls, and that there is a
positive correlation (r=0.523, p=0.026) between serum glu-
tamate levels and ADI-R social scores in patients, although this
result fell outside our stringent level of significance. To our
knowledge, this is the first report demonstrating the increased
serum levels of glutamate in adult male patients with autism.
Our data showing higher glutamate levels in autistic patients is
consistent with a previous report (Aldred et al., 2003). However,
our findings are inconsistent with a previous report (Rolf et al.,
1993). It seems that methodological differences (e.g., time of
sample collection, serum vs plasma, age of subjects) may be
involved in this discrepancy although the reasons underlying
this discrepancy are currently unknown. It has been reported
that levels of glutamate in human blood are positively correlated
with CSF levels of glutamate in humans (McGale et al., 1977,
Alfredsson et al., 1988). Therefore, it is likely that increased
levels of glutamate may occur in the brains of autistic patients.
In this study, we also found a positive correlation between L-
serine and glutamate in controls (»=0.633, p=0.04), but not
patients (r=0.294, p=0.237). These findings suggest that
synthetic/metabolic pathways of L-serine and glutamate may
be impaired in the autism although a further study using a large
sample will be necessary.

Several reports have demonstrated that patients with autism
are at greater risk for developing seizure disorders, particularly
in adolescence (Volkmar and Pauls, 2003; Volkmar and Nelson,
1990: Tuchman and Rapin, 2002). It is well known that gluta-
mate plays a role in the initiation and spread of seizure activity,
and that it also plays a critical role in epileptogenesis (Meldrum,
1994). A number of antagonists for NMDA or non-NMDA
receptors show potent protective effects in a variety of animal
models of epilepsy. Furthermore, there have been several clin-
ical reports demonstrating that the mood stabilizer valproic acid
is effective in autistic patients with or without clinical seizures
but with epileptiform abnormalities on electroencephalography
(Tuchman and Rapin, 2002: Plioplys, 1994; Hollander et al.,
2001). Valproic acid exerts neuroprotective effects against glu-
tamate-induced excitotoxicity (Manji and Lenox, 2000:
Chuang, 2004). In addition, postmortem brain studies have
shown a variety of abnormalities, including a decreased number
of neurons and reduced dendritic arborization in areas of the
limbic system such as the amygdala, hippocampus, septum, and
anterior cingulate cortex (Kemper and Bauman, 1998: Palmen
et al., 2004). Taken together, these results suggest that increased
glutamate levels may be umplicated in the high rates of seizure
disorder in autism, although further studies of the role of
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glutamate in the high rates of seizure in autism are required for
investigation of its pathological role in autism.

In the present study, we found no change in D-serine levels in
autistic patients, inconsistent with the results of schizophrenia
(Hashimoto et al., 2003; Yamada et al., 2005}, suggesting that
D-serine may not play a role in the pathophysiology of adult
patients with autism. However, it has been suggested that D-
serine plays an important role in neuronal migration (Kim et al.,
2005), suggesting that D-serine serves as a co-agonist for the
NMDA receptor-dependent cell migration at the development
stage. Therefore, it may be of interest to examine serum D-serine
levels in children with autism.

One may raise the question as to whether the higher levels of
serum glutamate observed in this study of adult patients with
autism reflect a persistent abnormal function that is invariably
present at an earlier stage, i.e., in childhood. It could be that
factors related to the illness course rather than the process of the
development of the disorder itself may be pertinent to our
observation. However, there was no correlation between the
duration of the disorder and the serum glutamate levels in our
sample (=—0.018, p=0.94), implicating that glutamate dys-
function may occur in the early stage and be maintained through
adulthood. Furthermore, it is of interest to measure serum
glutamate levels in children with and without autism in order to
determine the role of glutamate as a serological marker in
children who will go on to develop an autistic disorder.

Accumulating evidence suggest that abnormality of inflam-
matory events may be implicated in the pathophysiology of
autism (Licinio et al., 2002; Cohly and Panja, 2005). It has been
reported that excessive production of pro-inflammatory cytokine
tumor necrosis factor-a (TNF-«) with stimulation of endotoxin
lipopolysaccharide is shown in children with autism spectrum
disorders (Jyonouchi et al., 2002, 2005a,b). Interestingly, it has
been demonstrated that patients with Rett syndrome had high
cerebrospinal fluid glutamate levels (Riikonen, 2003), and that
levels of TNF-« are increased with glutamate (McNearney et al.,
2004). Taken together, it is likely that increased glutamate levels
may contribute to raised levels of TNF-« although we did not
measure serum TNF-a levels in these patients. Further inves-
tigation measuring levels of glutamate and cytokines including
TNF-a will be necessary to unravel the role of glutamate/cyto-
kines imbalance in autism.

Our findings have led us to the hypothesis that hypergluta-
matergic neurotransmission in the brain may contribute to the
pathophysiology of autism. We will attempt to confirm our
hypothesis in further studies, particularly through the use of
high-resolution magnetic resonance spectroscopy, which can
directly measure the levels of glutamate in the brain of autism.

5. Conclusion

In conclusion, the present study suggests that abnormalities in
glutamatergic neurotransmission may play a role in the patho-
physiology of autism. In the future, we hope to gain a more
complete understanding of glutamatergic neurotransmission in
the pathophysiology of autism in order to provide new perspec-
tives on treating autism.
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Absfract

Background: The precise mechanisms underlying the pathophysiology of autism are currently unknown. Given the key role of brain-derived
neurotrophic factor (BDNF) in brain development, we hypothesized that BDNF may play a role in the pathophysiology of autism. In this study, we
studied whether serum levels of BDNF are altered in patients with autisni.

Methods: We measured serum levels of BDNF in 18 adult male patients with autism and 18 age-matched healthy male control subjects.
Results: The serum levels of BDNF in patients with autism (25.6+2.15 ng/ml (mean=+S.D.)) were significantly (-=~4.42, p<0.001) lower than those of
normal controls (61.6:10.9 ng/ml (mean=S.D.)). Nevertheless, we found no correlations between BDNF levels and clinical variables in autistic patients.
Conclusions: This study suggests that reduced BDNF levels may play a role in the pathophysiology of autism.

© 2006 Elsevier Inc. All rights reserved.

Keywords: Autism; Brain-derived neurotrophic factor; Neurodevelopmental disorder; Serum

1. Introduction

Autism is a developmental disorder characterized by severe and
sustained impairment in social interaction, deviance in communi-
cation, and patterns of behavior and interest that are restricted or
stereotyped, or both. The precise mechanisms underlying the
pathophysiology of this disorder remain to be determined (Volkmar
and Pauls, 2003; Baron-Cohen and Belmonte, 2005. McDougle
et al., 2005).

Multiple lines of evidence suggest that brain-derived neuro-
trophic factor (BDNF) plays a critical role in brain development,

Abbreviations: ADI-R, Autism Diagnostic Interview—Revised; BDNF,
brain-derived neurotrophic factor; IQ, intellectual quotient; Y-BOCS, Yale—
Brown Obsessive—Compulsive Scale.

* Corresponding author. Tel.: +81 43 226 2147; fax: +81 43 226 2150.

E-mail address: hashimoto:@ faculty.chiba-u_jp (K. Hashimoto).

0278-5846/3% - see front matter € 2006 Elsevier Inc. All rights reserved.
doi:10.1016/j.pnpbp.2006.06.018

and that it might play a role in the pathophysiology of psychiatric
diseases, including mood disorders and schizophrenia (Hashimoto
et al., 2004; Angelucci et al.,, 2005: Berton and Nestler, 2006).
Nelson et al. (2001) initially reported higher BDNF levels in
archived samples (dried blood spot) of neonatal blood obtained
from children with autism compared with normal controls based on
data obtained by recycling immunoaffinity chromatography (RIC;
a single-antibody system). However, further analysis using
Luminex technology (a double-antibody system) did not confirm
this reduction in BDNF in autism (Nelson et al., 2006).
Furthermore, Miyazaki et al. (2004) reported that serum BDNF
levels in patients with autism were higher than those in normal
controls; however, the age range (3- to 27-year-olds) of their
patients was too large compared with that of normal controls (22- to
24-year-olds). Interestingly, it has been reported that serum BDNF
levels in rats (Karege et al., 2002) and healthy human subjects
(Nelson et al., 2006) are markedly altered by age. Given these data,
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it is of interest to determine whether serum BDNF levels differ
between patient and control groups within a small age range. The
purpose of the present study, therefore, was to examine whether
serum levels of BDNF are altered in adult autistic patients.

2. Materials and methods
2.1. Subjects

Eighteen male autistic subjects (21.2+2.1 years (mean+S.D.);
18-26 years (range)) and 18 age-matched healthy male control
subjects (22.2+2.2 years (mean+S.D.); 18-26 years {range)) were
enrolled in the present study (Table 1). All participants in both
groups were Japanese. The autistic subjects were recruited through
advocacy groups in the cities of Nagoya and Hamamatsu, which
are located in the middle of mainland Japan. For the diagnosis of
autism, the recruited individuals were initially assessed according
to the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) (American Psychiatric Association,
1994), followed by further assessment using the Autism Diagnostic
Interview—Revised (ADI-R) (Lord et al., 1994), Potential partici-
pants were excluded from the study if they had a diagnosis of fragile
X syndrome, epileptic seizures, obsessive—compulsive disorder,
affective disorders or any additional psychiatric or neurological
conditions. All autistic subjects were drug-naive or had been free of
psychoactive medications for at least 6 months. This study was
approved by the Ethics Cormmittees of the Hamamatsu University
School of Medicine and Chiba University Graduate School of
Medicine. The control participants were given a complete
description of the study, and their written informed consent was
obtained before they entered the study.

Healthy controls were recruited from Hamamatsu City by
advertisement. All control group participants underwent a
comprehensive assessment of medical history to eliminate
individuals with any neurological or other medical disorders. The
Structured Clinical Interview for the DSM-IV (SCID) was also
conducted in order to determine the existence of any personal or

Table 1
Clinical characteristics of 18 adult patients with autism

Characteristics Mean+8.D. {range)

372(1-5)
17.52.33 (14-22)

Age at onset, year
Duration of illness, year

ADI-R
Social 22.11+£4.96 (14-29)
Communication 15.44+4.84 (6-21)
Stereotype 5§.22+1.77 (3~10)
Y-BOCS 11.2845.39 (2-26)
Obsession 644+3.13 (1-14)
Compulsion 4.94+3.62 (0-14)

AQ-Aggression
Theory of Mind—Faux Pas Test

50.56:+12.3 (34-69)
23.44:+8.16 (6-34)

IQ
Full scale 1Q 96.83 +20.33 (62-140)
Verbal IQ 95.11+19.87 (53-131)
Performance IQ 100.4£18.4 (75-137)

ADI-R: Autism Diagnostic Interview—Revised, Y-BOCS: Yale-Brown Obses-
sive—Compulsive Scale, AQ: Aggression Questionnaire, IQ: intellectual
quotient.

P<0.001
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Fig. 1. The serum levels of BDNF in normal controls and autistic patients. The
serum levels of BDNF in autistic patients (n=18) were significantly (z=-4.42,
p<0.001, Mann-Whitney U-test) lower than those of normal controls (n=18).

famnilial history of past or present mental iliness. None of the control
subjects initially recruited was found to fulfill these exclusion
criteria.

2.2. Measurement of serum BDNF levels

Serum samples of autistic patients and normal comparison
subjects were collected between 11:00 am. and noon, and were
stored at —80 °C until assay. Serum BDNF levels were measured
using a BDNF Emax Immuno Assay System (Promega Corpora-
tion, Madison, W1, USA). To minimize the assay variance, serum
BDNEF levels were measured in all subjects on the same day.

2.3. Data analysis

The data were presented as mean+S.D. The data were analyzed
by Mann—Whitney U-test. The relationships between BDNF levels
and clinical variables among patients with autisim were evaluated
by Spearman correlations. A p value of less than 0.05 was consi-
dered to be statistically significant.

3. Resuits

Serum levels of BDNF in patients with autism (25.6+2.15 ng/
ml (mean+S.D.)) were significantly (z=-4.42, p<0.001) lower
than those of age-matched healthy controls (61.6+10.9 ng/ml
{mean+S.D.)) (Fig. 1). We also examined correlations between
serum BDNF levels and clinical variables among patients with
autism, finding no marked or significant correlations; the tested
clinical variables were age of onset, duration of illness, ADI-R
scores, Yale-Brown Obsessive—Compulsive Scale (Y-BOCS)
scores, aggression, Theory of Mind assessment and Intellectual
Quotient (IQ) (Table 1).

4. Discussion
In the present study, we found that serum BDNF levels in adult

patients with autism were significantly lower than those of age-
matched normal controls. To the best of our knowledge, this is the
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