©
2017 2019

The effectiveness of medication and environmental adjustment on event related
potential (ERP) and operant behavior related to inattention in the animal models
of ADHD.
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ADHD

Attention-deficit/hyperactivity disorder (ADHD), which can be improved by
applied behavioral analysis and medication, is a developmental disability with attention,
hyperactivity and impulsivity as its main symptoms. In this study, the EEG and the operant behavior
were investigated in SHR and EL mice as ADHD models. As a result, 1) SHR did not show the mismatch
negativity like response, suggesting cognitive deficits before the onset of attention. This
insufficiency was improved by methylphenidate. 2) Defects of the sensory gating appeared as waveform

changes of evoked potentials to the paired acoustic stimuli in SHR. 3) Spontaneous EEG B 1 appeared

more frequently in the hippocampus of SHR than in controls, and was attenuated by administration of

methylphenidate. 4) EL mice showed the high delay discount rates both in experiment with varying
delay times for sooner-smaller rewards and in fitting test to the hyperbolic function.
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ADHD O DOl A IGR D — 2N DAT (K—/R2 > b TV AKR—Z—) #@BEELTH D,
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HEREICET2MET NV E LT, AiERIBREE KT DM AERENEES LTIAY T
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1) ADHD E£5/v7 v kO HIEMIE O JE 5 53T

HEPE WKY5 88 M OV SHR3 BEZEH L7z, &7 v MCEHEO FC, BAEEMmE KK
BREERTE (bregma XV 3.5mm %77, 6.00mm &), KMEER@MEATEL (7 11.00mm %
77, 1.00mm %), ¥R CA1 ([F 4.3mm #77, 2.50mm A, £ 2.5mm) (I REME /NN
BFRm (A 11.00mm #% 7, 1.00mm 72), A7 o F13kE$ 0.3 %, &/Ei s » - 30Hz I27%
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2 (18.75-30.00Hz) & L=, TR, FETIX, MPH OB ERNFITRB O bNehotz—)F
T, CA1IZH1F5 B11%, SHR DIFEH R WKY LV & HEICHN -T2, 0/BEITANEIZHS
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SAATEF O dopamine LFENKRRFE LV BEIC/D, T O ERANIE TR INRIEERRE
DEFEIZEALET 2006 Lvaw,
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500 ms 72 FOEHWEET, 2 HEDOE A2 E/R (paired stimulation) 35 &, & 1 FIx15
P50 O#RME &, 5 2 %@T)Efllgﬂi?fﬂﬁﬁﬂéﬂ P50 il &5, T v B THREBROINH R 5
1 (Miyazato et al., 1999), @F'ﬂ CHET AR CH L EBAOND, F—T 1 TR L
LC, LART& Y ADHD Wlickis 2 %iES ' —7 ¢ 7 (sensorimotor gatlng) DAREIZE D
A I//\ﬂ/%?fl]?ﬁ']@{ﬂﬁ%ﬁ)ﬂ“éhf%7”_ (Schulz-Juergensen et al., 2014), #it, Z @ P50 1l
DOWFIHN ADHD FIZBWTEL S Z En#ds Snihd7- (Holstein et al., 2013),

HEME WKY & #EME SHR (% 10) 6/ L=, &5 R T C, ?Eﬁ%@%j(ﬂu&ﬁﬁﬁ'ﬁ #7 (bregma
X v 3.50mm %, 6.00mm 7£), HHIAY (5.50mm %, 1.00mm 72) ([ZHOIAAT, FHEEI
i 2kHz, %& 87dB, Frchif] 5ms & L, [FH 2 HEOxHlME 2o Lz, 2 F O[T 500
ms & LT, TNEBOMETRT DI & 1efTE Lic, MR ORRIZ 16s & L7, H1E
L2 HEADRIGDERIZONT, KERTS —T 4 7oL LTH LR TWAE—Y
%@%&,%km%ﬁbk%%ﬁé@%%wfﬁﬁ%ﬁoko

DOFER, WRFLDOE 2 F 16T 5 e OIHENIIA B REBNR R S0 -7, SHR IE,
W PEFR BN ORIEICE L QIR S —T 4 v T ORENRE T T RWATREER S D, 7L
2L 2l S P50 il b, &W PRARMR— B ER—R (CSPT) RIS G-3 5 2 EBNEE S
NTED, MAEKRIERE BT 2 EHEEL, mWEMO [H1) OMKRREGOENE, mHEN
e HBIR RS % IE)’D_I EMEDRN DD Z L AR LT 5 (Braff & Freedman, 2002) , A

ZEIZFB VT SHR 125 2 H T 2 MBS WT WKY LB N7 2 & bRk
B ROR & L TomBEETERILINT, Efji‘l:}iﬁu?@??lfuﬂj]éﬂé EIZLDAREMEDR B D,

_i’bif I, =T 4 IO AR4 L dopamine OEFETLHEL OBENERINTE -

(Swerdlow, et al., 1994, Swerdlow, et al., 2000), SHR ’C&i Wistar %27 v b & Sprague-
Dawley 7 v b Ktl:“\“’C7°l//\°ﬂ/7\Tfﬂﬁ?'J75§55 < , PREBATIE CHIE L2 7 L L 2B T o
HITEERTEF @ dopamine JEEEAMELVY (Palsson et al., 2011), ADHD V&R DOIELEEE & & — 3
L, BEREW, —5 T, T v b® dopamine JLHEIZ 5 P50 iR K23, S2 OIEIE % B59 9
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noradrenaline 2R 7 —7 « » ZICARERICEE 57 5 ATREME DSV RIE S hv7e (S, 2005)
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EXCE-oTEVBIDNDE LV EOTHY, BIEMEEIS] & I 5, EEERNFZEICE
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EBRARBROMEN: DDY ~ 7V AB L O EL ~ 7 A% 4 54, 3+ 8 BA, {AE % H HBIFFD 85% F
THEHIL, ERTIIZOEREEZHMER Lz, WIndHA Yo —ic kv, PRI ALAmE L N—L
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TR ERE RO, WO &2 AW O T HEREEIT -T2, £72, R D S ICK MR
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\Z>WT EL>DDY &7257-, £7-, DDY I% SA>SD Th VW HMELEHR TS 2 LAREN
7. EL X amount & delay O i[alffiEARORERIPK S, IKHRITEN A D Z LA TE 2R
Motz EZ 5, ADHD ORED > TH I REBENBEN TV REERNH D EEZBND,
SS R R |II 2, TL BSOm 5T EL>DDY 7257, ELII%%%Z# Th 25 DDY (2~ X
D EWEEMEZ RS Z EAIREI N2 DG, WINEHE R 7 U2 — & W ARERIZBWT
b, EL N TR o+ 2@Eit 2ol Lo REnz e Ez2onbd, £z, WILEEA Y
a2 — L& W2 FEER & AR S (2015) 12 X 2 BEHGRAT T & B & O kA2 1T - 725 R, DDY,
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e DDY v~V A, M EL ~7 A (=% 4), ~UVAHAXF—R v 7 AFI@EIZL/N—% 2
ARE L, & L A— EEICIET v 7 &% L7, Initial Link (IL) 1245 L /X —|ZH0S7 L 7= VI30”,
Terminal Link (TL) (2134 L /3—12 SS, LLIZX&H L7 FT A7 ¥ o — )L A FlE U 7= W S s
ATV a—VERWE, 1BITIZ 25 A 7 e Lin, ERIT 1 B 13897, £504:13 15 ABEAT
ST, RFEBROFREIT LL IR THIC 3, SSHBINFLTHIC 1MEE L, HEMELT LL %
W THEIZ 12.57, SSEIRETIZ 07, 7.57, 10" @ 3 &k E Lim, &5&toEkik 5 Ao IL I
BIL T, SSIBINE L OLL BIROVEHEZERD, R LI L,

DDY (% SS OBIERFRIA 7.5”7 BL 10" 12BN T s .
BEICE L OGE LLACEID YT, SS ORIERE A - =

L3

0" DEBE, TRbbLEFEREOEAICEERK~0K %0 E= g

SENEE ol (Fig2), 20 Lk, BEE 2% | .

IE LRI B % DDY LIRS S8 07 L 7,57 100 if] ou
OENCIFET D RN RIE S -, ZHhIE DDY Bk 0 ! ‘

O EL O FLRYSAM S B 5 564TRIE & — B 54k (hec  d.mem  dibec

BTHo7- (Kubo et al., 2014), Fig 2ILIZ#145 DY TR0 SSBiRE £ ULL IR
ftiti, BL (% SS ORIERMS 0° OBACHEL -, —

SORJEZ 88 ICHIV M TTH Y (Figs), EL 3Ry ° | =5

Bl A AT B WEN RN A R L7 2 L5, ADHD s
£5 0L LTOEL ORSEAED b=, EL TR 2%

T BT ] > 2 A BB P 8 B L B A WO 70 190 &
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THETHAIL, BIE L W E OS2 50l L TG T X 2F8)87225, Chelonis & Logue
(1996) DRAXEET MZS TEH T EL ~ 7 A DIRFEF| 5| FRE TORNAERF L C& 72, —7,
ZNLAMZ (Do MR BEIEE T L (Mazur, 1987) L < Wb TE -,

V=A/(1+k D) -+ (1 [V flfiE, A @&, D: BERR], ko T4l
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WeERENY) - MM DDY ~ 7 % 1484, EL ~ 7 % 14 58, 0

WEEE 2ROV R—% )~ AF T NEE, ; | k0250 ; k0392
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ST T, By v a IR OEY 12T o 72, FEIVNIE @ g S

B L N—~D ST xE T D EIER ] (F) 35 K ORI S £ 2 % 4 'y 2 & § @
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2 03 15 BT 72, LS —{RAFRBIIFHE 5 025 = PR b Ke.295
LR B (BL2 B0) 13548 L7, ni mm mi]  em
O v a VIR 5 AR EHTRIG L L, T sl B2l
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i 7243 3 E) O ERAOMAE & LT, R 0 i 2 2 {3 Ll 4 LA g 4t ¢
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Fig. 4 . omm

DDY OEZF RO kX v H EL O k fEDIE 5 &
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EL <=7 2% DDY (Z b X CTREEIFIEIR 217 5 Z & W HRERIC L » TOranz (Fig. 4),
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77 ZHNHOMRIZEY, 5%, ADHD OREZE~ORE OBGGHK —IZHmIT TS 572 5 HF7E0
WirE X 5,
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