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[ABSTRACT] Attention-deficit/hyperactivity disorder (ADHD) is the most common neurodevelopmental
disorder of childhood. It seriously undermines academic, social and occupational functioning and increases
the risks of accidental injury, substance abuse and public-safety problems. Its aetiology involves complex
interactions among genetic, perinatal environmental and psychosocial factors that cannot be fully
disentangled in human studies; therefore, a systematic evaluation of existing animal models is essential for
revealing pathophysiology and developing novel therapies. Using the keywords "attention-deficit/
hyperactivity disorder", "animal model" and "validity" in both Chinese and English, we systematically
searched PubMed, Web of Science, CNKI and Wanfang for publications from 2000 to 2025 and added
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further references by citation tracking. More than 80 rodent ADHD models that provided detailed
construction protocols, behavioural assessments, neurobiological mechanisms or pharmacological data
were included and classified into spontaneous genetic, genetically engineered and environmentally
induced paradigms; their face, construct and predictive validity were compared. Among spontaneous
genetic model, spontaneously hypertensive rats reproduce hyperactivity, impulsivity and stimulant
responses well, yet hypertension and sex differences limit specificity; acallosal mouse strains link corpus-
callosum absence to ADHD-like behaviours, but neurotransmitter evidence remains scarce. Genetically
engineered rodents—including dopamine transporter (DAT), neurokinin-1 receptor (NK1R) and mediator
complex subunit 23 (Med23) knock-out or conditional knock-out lines—precisely dissect dopaminergic,
noradrenergic, synaptic or epigenetic pathways, yet generally lack full phenotypic coverage, social-deficit
modelling and comorbidity representation, and are accompanied by side effects such as growth retardation
or ocular defects. Environmentally induced models employ lead, PCB, nicotine, alcohol, methamphetamine
exposure, neonatal hypoxia-ischaemia, 6-hydroxydopamine (6-OHDA) lesions, early social isolation or
maternal stress to recapitulate core symptoms; however, dose — schedule standardisation is lacking,
behavioural reversibility diverges from clinical persistence, and non-specific phenotypes such as anxiety or
depression are common. Overall, no single paradigm simultaneously achieves high validity across all three
dimensions. Current models have progressed from single-factor simulations to multidimensional
evaluation, yet significant gaps remain in genetic-background standardisation, sex differences, cross-
species translation and syndrome-specific modelling under traditional Chinese medicine. Future directions
should integrate genetic, environmental and epigenetic interactions, establish life-span validation systems,
and incorporate computational neuroscience alongside integrative Chinese — Western strategies to
enhance clinical relevance and translational utility, thereby providing robust evidence-based support for
mechanistic elucidation, drug screening and precision intervention in ADHD.
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disorder, ADHD) 2—E@E&k T/ LERMA LG
PR, HAOMIR PR ZR AL TR e R AL MR T R AR AL |
FRE R SR I B B AT AN P R ber, R HERE 2
HEALRIL SR, I S EHURERS (oppositional defiant
disorder, ODD). BEIAMEAT NS (disruptive behavior
disorder, DBD). $FE W% S (specific learning
disorder, SLD) %, ADHD AAZCM BRI ) 2 1
MG FZ T kXS5 K HIRE e B 2 BT R AR -
B RIS, SEMH I TR T ]
BIRMATHARRGEN, KBz shiEhAm st /I
W58 S E T SBUEE R TEE, MERGFER
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RICEAERTAI-SCR R, SRR ERAIZILE
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OOTTEENT, WA SE T AR SOREEE,
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R A Gk ADHD sh AL FE it e, IE
RMEBAEAR | BE A TR e A 75 S R AR X =
RATF, NREMFRRITEILSE . XMRRES
ADHD IR T, s B R TS (R AL B & 1
MR BE TR, PR SR U 25
FERTIPRSER e T R R AL, H ROCTE AL AR IR
&, BB STRINRUE . ifFFukeER 2000—2025
SR SR, DL S SRR HEROIMIE, A
FHE RGBS AR AR . IIAREEDR
Bt gext G B A S ARG £ 200 = B ADHD ARG IR
M, Hif R NE A SRMMETT R TR,
SHUH 2GPINERL, BFEREUA SRR ST B
R RE B RGPS SR 7 IR R ORI 780 FRER R
AR FE . B OEIRBR AR . AR IEA
R BIISE K  Je Tk TR R B T

1 BARMEEEE

11 B A M &S M E X B (spontaneous
hypertensive rat,SHR)

SHR it 28 2 i 1 1R PRI T 28 B M SR S N7 A i %
MeEm MRS, B EYI 5T E B TR ARE
KM v LR R BEARRAE o H S SRR 7RI, 4 A1
SHR (eI &P ER) RILH —LE 5 ADHD AH AT
FFHE, WS GRS RS Wik
B X B A7 A e IR FF G Ok Bk o [F] I SHR R FR AN
ADHD B E A A5 T AN 2k i ki . RN
EERAIThRE U SF A MBI 7R . X EEARIUEES &
WS AZI ADHD AHICHF i, AFFUKEL, SHRKFRAIE
W17 5E%: (open field test, OFT) JGEHERE KR, itz
KRB E BN LR AR B2 T s kR, s 7EE
I aaxiis (principal component analysis, PCA) #SHR
KRB RIEZRT Wistar i, 3205 SHR £ 7 AL
HUihE R RE T A B, DU ADHD & B SEAF1E
IEENAUBRRE , iy CUX 28455 552 5 SHR /4 ADHD /%)
B A& A U, fEERITHIESS (delay discounting
task, DDT) A, SHRKFRBEMHIATIEERIN AT BN
Ll , TZMEERR . BRI ¥, X5 ADHD
BHEBSITNREAER . ZISLIAE R — 0 s
HAEJy ADHD SRS B IE I, B AR A s R 81T
N7 ADHD IfRE 241

FEABIEYAHHZE, SHR 5 A2 ADHD
BEFFAEEZ RN, 2 ER#EZEAR (dopamine

transporter, DAT) FRikFE(XFZ M DA TERIER,
NE G2 ALZNER TR, [RINHHERE /M S A A
iE. HAZE-6 (interleukin-6, 11.-6) {2 R HFF+
fain BUIR PR BT B2 o 55 X 45 M FH B RE B PR fe 7
MBS (W1Slc6ad BRI m HIEAL) ), SRzt
FEMIFAMR A2 5,

FEZGERFIOEERTT, SHR X IR AR 254 1 R 26 IR
W HAEN ADHD SRR A 745 J15cHr . >4a il
25422 ARMIH (amphetamine, AMP) U1 @ HEHT
DA S5 EHYE LR E iz &EH (norepinephrine
transporter, NET), MIFIERELE T SHR AYFER; dE
ALY AR M EE IR IT WAARE . R
FERESE . A, BiBUR S EER, RO BRI S
P16 (bis—aromatic amide 6, BAA6) 181J 2 ¥ SHR H]
WE A RE, s TS X MEEi R E R
TFIRKES RAE , s TieizEhae. st
Y-z -MGBIAE ADHD R&ImALHI -h AR R ER At T B HEE
i, F B — S5 TMAE SRR IR
=2 7 EF (brain—derived neurotrophic factor, BDNF)
IHRERRRS . RIEAEARIEEE R . AN R
T AR ADHD Ffifs s it 1Rl 2 K .

Ak, SHR1EN ADHD S AL 5 56 L T0 ko
SHR A T 2 S W DA BEdiR R, i ASE ADHD AJRE7S &
B MZEREE, H SHR R FURZEIH ADHD H5
RANELE AT AFEE . AR . ADHD ¥ H)R
IRES RIS BEFERF E B, A A B el B
JRHZTThRE RS [ SR, SHR OKFRA KANES 14
MLhaE3 L5 ADHD BEFFATEE—2, SHRAMHA
KA A ] BEBE % 3th 5 s I R S5 HARPER A IS , Teih
HERAIAL ADHD S BRI ERHE . BUAT, BT
IMESBHIFERAESEL SHR KRR AaRDE 1Y, ok
LU BB T D RE B P S B AU+ 215 N 32 FHAFSE IR
SHR R FRAE 10 I 2 Bl B R M LE, ATRES:
I AN L AR B NS PR R SR (B R UM A AR T RE , RVA
ADHD HHIGHR AT AT, DRI 75 7 1 1 1] <2 5 ]
A U, B AT SHRABEUFRFTILAREM N, AR R
WersriiE, AZADHD B R, (EitEERE
BHUEATREASTE 1), AT SR LRI 78R T AR 2459
WA ST R R ZE . DL X SEER AT BESZ I SHR K
SRPE ADHD S RU R AT S, BORAR 7T & FESL G
BT R AR AR S RS . MR, A H A
(AN EER AR SO S SR DI THIf#HT ADHD J B
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MLl HEWRTIS . SHR{/5& ADHD fiff 724 i 2 v
TR —,
1.2 THIEFRMER

AR 2 D ARFEI R AT AE R A B, X EEAF 4l 1
KIGHITFR Bk 2 AR E R, RN 2§
TheiEsh 'Y, mfEiEsh. BaE. INFIES %, ot
P ERRH R 2 — BB AR, A% OB E 5t
RMEBIRAR R R H S | M &EEE 2T, BT
ADHD FAT N RE BN . % RIEIE B AR
SOEPRRMEEMIRG, FEPAERNER, SEWEG
HIPFAR AR T beng . BRMS ., IR RF R
HE BRI BB IR LT, RN A TiE B AR
Fo 72 ADHDRFEH, H FH R TC BRI AR BRURH 220/ NER
Horhg g HARL Y 5 2R A0 HE BTBR B il a2 m A
/N (BTBR T* Itppr3  /J, BTBR) FIU/LnJ IEAZE/N
B, X R SR B 52 4 AR E B AR ARG
FEE ADHD AR 23l W) e E =R 79, BTBR
INER IR FE Al & IFRR AR S i Eh I E S -4, RANALIX
SRR AR AR YR S 7 A R, AT RE R M I E R
N1, DSBSV Vin NRIARERIN
SERPHRAE, BIE B &IENFF T SRR
H EE A s, AU SE ADHD BTSRRI,
TEMZ G E R, ADHD H35 B ik I i 2 Y I 4k
Rl D gh e U7, ARERES T TEWE IR A B 2R O
FE R o AR PR XY R e = s i/ N ER B T R RN T
PR, X5 ADHD BEE R RIAE . TeHHIRAR AR 2R
SRR IR, BUE RN AEAG Bk G B AR AZ I,
W ES AR, RIGDZLIE Probst T =4
AR, AIRERIMINE RN 1% 2RI AITE
L5V RIS, IXRREFAR AR RIA R T RIERH- 54
AR A BB S 23 IR B ST bR AN 2 5 <%
ADHD #5854, HHEZ 3017 HE/R DA/NE j# 5 0 #¢
o ZEARIE R L ENME. hEhHlREee & = Sk
PSR O TORHIERS , B 500 5 3 H AR
RHEFRAER R, B8, REXMFEBERR
KINEEFFILHRE F7 A EEE S, H AT e IR R
AR TR L2, JuH B A Fs M K
ZIREES, B R IR E AR T M . ARk
AT BB IS . MIEERE RSS2 K DA FHEY
HHIRIEXS 230 T NS, DA AR
AR R SRN I 7 TR S PR b ast LR EZS U
BRI RAR GRS, FEFR R

RIS RE A2l 5 A LA S R AR
2 HERETEEE

2.1 DAT-KOXE

DAT j&— 7 st PR F 2Rl 21 s fis (] R Y DA
R IEDAFEE SRR MAETNREN, 2DAGMHE
Rt E B HIR T, FEEH DA B RERIE Sk
R EROMER M, ADHD B4 75% s aE %,
T DAT E A& ADHD (s B e B[R, HoF sk
A B RERENN DA R ZiINAE. DAT EF R (DAT-KO)
BRI DAT BRI S e, 22 fili(B] BR DA AKSEHpEEH
=, BEDAGEE ST 2R, 5 ADHDthDA &£40%
VARVEARRE ; SURMR—/ NI RIS =, s I Seik i
R NIRRT K, 5 ADHD ¥ B 2 30F15)
VEAIHIERFEAEDS, ATEIH— A i 2548 &4 B2 ADHD BT
BIH-HATINRE L, ATEMA R, LA
s RE I, R SOESR TG A, 5 ADHD
AR & B IRE GRS —5, SRS A
/R T DATEREXRIGZR Ze s 1), i< FEAS [ %
JEZAF, DAT-KO AL RERS Ha/m B AR 4P BERXS DAT 1K
HOFENE GRS, S2FF ADHD & & rh - 2R3 B AE
FIRGERSE, Bl R xR 2, 253
FIUEE/R, FEEPYT (atomoxetine, ATX) ‘BEMNE
DAT-KO X B 89 B ik #f 411 ] (prepulse inhibition,
PPI). WP EEITR Y, SHALE ADHD IFHKIAST )
R —2, VERRBEERIS 2 o A Rt . 5EP AR
(wild type, WT) KEHEEL, INEEHCHERE T2
fRDAT-KO K MizahiEsh ) 7% L, BT DAT
SRR BR . DAT-KO K 3% B H ADHD 8917 9 %
fIE 1), BN E &ML shAN S R ZERE . xRS
iz s pn ) fTAECIZ 5247 s DAT-KO K
FEZ TS B 7 M (/SR RE) sk
HiNFnpERg 2,

GEAMRALE TR . REFAE, HBEES
H)J5H, DAT-KO K FRAEM R EF 55 it = B3l
RE TR, JorERHl ADHD S 3 58 Bk 38 fmpg 2o,
AR ARZ L, HIUREDARSG, NEAZLLHE
A4, A1 ADHD JREEALEH] AT 68V K DA 5 NE R 414t
F2H, HDATERHAI DA KM (56%), i
AR EERE DATIIRERS , S5l A RIEEEMEE
RISz T, BRI SIRRIR M 7,

RIS, DAT-KO BALTE DA RGN IHIEFST
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Mz rh BAREENME, HEE LT ADHD Al
IRFlE . 5 ZARALan ) o A elsm 18 17 0 5% ADHD
R A Emd b & H AR R
2.2 Lphn3-KOXE

2B Z 5T IESE T latrophin £ H 3 (latrophilin—
3, LPHN3) 5 ADHD HSCHRME P TR0 1, 5
By A= MU [E] 5% FRAEEL , Lphn3 Z AR (Lphn3-KO) K
SRAEZ FEFN A BRI B i BB TE 3l IXERA
BRI H ADHD BEHIR 2 A5 R R SR 5
TR, TEREIR N2 >] (delayed response learning,
DRL) 15 FPIRIZRAGIMEAA, Lphn3-KO /NERFRIHIEL
AER 14 0 LA RIS ey R & i . 0 A1, Lphin3—
KO KX AT A T8 55 Lphn3 B K /£ ADHD A A4 7 F L
i, AN BT R A E S E 2. AR SIER
B, Lphn3-KO RFEBE &R IR, HDA A
Gimw . PUTIIREREAS S5 ADHD fEEAE oG, SREAE
gy B, R Z 0. Wi, FEICIZEE, (2
2% R A PR EL R T 4 3 OE PO, H O R
(amphetamin, AMP) 9 NAX REHR Y 2% fil 2 B EAR
SFIGPR—ZR 2L R VK FHE (methylphenidate, MPH)
itz RGMAR-BNIRRIFFT, XIS AHIZH ATX
e BiEgIE; B F BRI st B S,
RASTE IR ADHD B R T bE, ekt
AEMNHEE R Lphn3-KO /NSRS R S8 AE R TR E R,
KFETUIHY S R AR 73 B RREIR , AR AN PRAR 2 T P
FBLE. WEKIERES P hAh, Lphn3-KO K R7F
FEARKEEEE. BAMENZEFESRS ™,
2.3 Snap25-KO /Mg

RS E H 25 (synaptosomal—associated protein
25, Snap25) EEPRIZmADHIE H 2 S ETE A BT,
FEYR TR AR 1 R TBOI AR B OGS B o 12 5T
7R, Snap25 ERETES 5 ADHD S 75 HifE 23,
H5 ADHD fER ™ EAREEAESE o Snap25 £ A R
(Snap25-KO) /INGRBRAY I B A T 73 Snap25 FE PRI 7E A
ZRGHHITER, FlEEx 2 2] SidiCt R =4
HIsEm . FEFAEFEZHITF, Snap25-KO /NRIE R H
EE S X AR A58 (long—term potentiation, LTP)
SR Y, X2 T Snap25 BRI TTIA K2
BEREIPEA . 5mIE 7 HAE ADHD RN LH] - (R &
PR, SRTT, Snap25-KO /N FRASAIE R & & A5 BE
AR EREE B, XSRS A AT AR RN
BT RIS R o A, £ Snap25-KO /N A

fiff55 ADHD B, 75 555 FE 21X LE ARER [m] B ] GE XS TN
SIMTES AR R, T LERRRESS SR I AR i el
B B IFFEAT Snap25-KO /N B 25 B 22 560 R
KFIE MPH Fo {8 F Al W 0 () 2 siiE R, ER
5ilmPR ADHD iR AR, SCRARALAT TN S . MPH
£ Snap25-KO /NRH AR B ZFH I H L SR, RIAFEE
STEBMBEA R B WIS, ZERA T
RAETHDAFINE RZi7H 5 ADHD BEELL, Hxf
AMP R RIMERGF, GERHHIIGPR AMP X% ADHD £ 3R
B EA . (HHARTE T RFRIH ARSI E
JIERFEE ADHD 2R, % MPH J Bz 5 1lf6 PR #E AN
—5
2.4 NKIR-KO/ME

WA 1 324K (neurokinin 1 receptor, NKIR)
BRI IZH G EA Bz, E515
g, F). eiZ RS SR HIAH S BN X R IA R o
NKIR Z AR (NKIR-KO) /NFRIERTARHEZZH DA
R, TEBCIRMAKT AMP 9 DA RBIIGESE, X5 A
2 ADHD HYZREIFEML. NK1R EERIEEFR /N EUE LI vt
AT L (5-choice serial reaction time task, 5-
CSRTT) R BEEMHZINRITHN, X5 AF ADHD
HRH BB RAEL B X AT FE NKIR-KO /N
] DB A MPH SR> B, AR T EFAERDINR,
NK1R-KO H/NFRIARIERIN, I EAE R B AT S50
N, REMEIES RGN, XLRHE S5 A ADHD &
T LS B G /NA B H A EE G m K) JRURG: R 2R AR L
Iz /N BRI BB 2L S BT 75 ADHD B9 & AL IR
EVBTEIRTT Tik. B FRAM, - B EEREZMA
BN FI AL E AR &= (0.1 mg/kg) B HE T3 005
NK1R-KO /NS 7E 5-CSRTT FR BT RS JI0fe i e 771
2 (1 mgkg) N5REIERERMZEIH], 2R HIGT
HEAE P, AN, NEEEBUIHEIFIATX (10 mg/
ke) AIRERMERCDIRENIT N, WS RRAL, (EXTEE
NTREFLN, f&nHEEEH T 752 ADHD
M ALEST RS w2 oA A e K dE fit B
(dextroamphetamine, D-AMP) {5822 fid ik FE VG 3,
SEE SIS T NI ESE, XSmRS 2%
FUNMCEIZEIR" IR A5 7, XA RR
HH, NKIR-KO/NRBEAAEFNANFE 25805 ADHD 24
ONVEIR BT 2807 T B — & 1Y X 43 BERTR FRAE S P
A AFFER = KBRS & 48 25 FE AT 2 Bk
BATX. MR IER A SRR, N R84 Fu
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RARE Z MG N R RN, R Rt —2 58 i 5
PR R EG AT 770 NKIR B PR IR 55 X0HH 1% % b 7
(Bipolar Affective Disorder, BPAD) SUN T 14K i 1]
BRI ANARXS R AR AR AR A A O DU 1 ek b
PFERINPE RS, AIRES RN 7 A SR A R

2.5 COMT-KO/ME]

JL # By g -O0- B B % % B (catechol-o-
methyltransferase, COMT) 2 —Fh1E R 7 57 A%
DA AU, 1y DA /25 ADHD Jig 2 A= P 22 85 DA O )
G —o. COMTERMFR (COMT-KO) /NFFRH
i 5 ADHD AHIG A — 847 N HRHIE, QAN T RERE RS A
TGS, ££5-CSRTT Hr, 7 [A B AR ) COMT-KO
/INRTCIRBEMEERRESE S5 . ARMIEAERRI R, ANty
J£77, =RW/NREITN, BAEMRESR . ERME
JEREET, HEVERT COMT-KO /N BB H BE 58 A 1 3
P U R B R AR B B 2 COMT 336
K2 5 DA, COMT-KO /N AT AT DA R 54
%f ADHD FEATHISEME, A DA R G2 R SATLHITR
REGARA, A HMAEMIIE, TR, Bk
B S E B A= B/ NER 5-CSRTT 23,  AMP X FAf/INER,
SN 2255/ N 197 s Al P T B IR - 244 ELAE B B TR
BIZEER T ARSI TGEE S A ADHD FlrAfEIR
TTNRERMESEAMERITNES, ST
ol A o
2.6 Fmr1-KOXER

e tE X MK 1 522 [A] (fragile x mental retardation
1, Fmrl) AFal 206 X 25 1F (fragile x syndrome,
FXS) . ADHD JE fR & FXS Hf B i 3k 1 1] @ 15 0 2
AL HFXS B A ADHD HOR R = T g HAthis g
AR R R R SIbE RS B . 1T L, B
# i F 5-CSRTT PP{h 7 M B MER 1. 5 WT RS
REFEEE, Fmrl ZEREIMNE 78R (Fmrl-AYMNET-8)
KRR TE B J5 2 D W B 75 250 2 B I [A] 7 BE 1A B
) 5 Sprague Dawley (SD) KEAEEL, Fmrl-A%f
B 8 KRR E B K AR R MR BT HESS, B
YIZREATR] B RF AT R kB ) X LEERFRAH Fmrl -
AHMNE T8 KEFITT A5 ADHD HETEREFELL, 2A0f.
I FMR1 £ [R 2845 5 [ () FXS B AR5 R H 5 ADHD
SRBUAGFER 7, (H i a2 Gt 2 ERIE
ARG BIEEE T Fmrl-KO KA A FHFS ADHD
5 FXS it MR R R TE, A8
THRE MR BRI EME R T HHIEM. Fuorl k=

SHBSAAMBM y-2 & TR (zamma-
aminobutyric acid, GABA) B85 26 R [a] B 22 (o]
GABA REZTHI PR B =s ol s AR RE . 280517
R AAINRERERS B, (EIZBEAIE N FXS B, 1346
ADHD Z59)97 R e e MR AE SRS AR, H 5 ASD
KERES R, TOESERIELIADHD, X MPHIARYY JoRL,
T AR
2.7 Med23 CKO /I

A RS AW FE 23 (mediator complex subunit
23, Med23) fENEFIEUER T, @i EEERER
EZ5MEh 5RMIv A, BRI R, 55
S ADHD AHRIN X 3214, FHld s 2 EZREE S
W % 2 5 ADHD # £ 8 DY Med23 4% 14 M Wt B
(Med23 CKO) /JN 5 3% T R 25 44 B 75 25 2R L B 7Y )
ADHD BT R, G iUz L e Sz 3 B B .
FREIN, IESIN AR Z 31, PR b
SRR E D . AR N AR Y RE B R
ST NRRHTERI8E S TIRCZ MR, &R
BE J52 I IR Y YR BT G I B R IR s A AT 55 H Rk
M N2 34 22 F i i R AE RS g S D BE R T
Ti& ADHD SR ERALA], MRS IR EIE LB A4,
et SRSt N A L g N B R Z N S RSN
&k S RN AR SR i v B2 R, H Med23 B8 5
ADHD 338 &5 A BRI FUUE ., Med23 CKO
/NERAT ADHD —£RZ54) MPH UK, Z 2590 A] T 210
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#F1 SFADHD SRR ERE  EAME UK ER S

Table 1 Summary of face validity, construct validity, and predictive validity of various animal models of ADHD
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Table 2 Research characteristics and application comparison of various animal models of ADHD
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Model Name Advantages Disadvantages Scope of application Application progress
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