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[ Abstract) Huntington’ s disease ( HD) is an autosomal dominant neurodegenerative disease, with the main
symptoms including chorea-like involuntary movements, psychiatric behavioral abnormalities, and cognitive impairment,
which severely affect the lives of patients and consume extensive social and medical resources. Various experimental animal
models of HD have been successfully established, to further our understanding of the pathological mechanisms and to
explore treatment method of HD. This review outlines the establishment and application of various animal models, ranging
from Caenorhabditis elegans, Drosophila melanogaster and zebrafish to mice, rats and miniature pigs, and analyzes the
characteristics and advantages of the different models. By reviewing the different animal models and their relevant
evaluation indicators, this article emphasizes the importance of utilizing a combination of multiple animal models to promote
a deeper understanding of the disease mechanisms and develop effective treatment strategies.
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RERRAT Ry 0 MO N e i, e 2406 B g ) o6 4 e ok
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IR, ASH JECE i 28 70 2 48 e Sk R g i — 3 40, B
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S DR R A0 0 T DA R S DR A B DA L 7
BT sl 5 TR SE AT AT (2R e iy B 1k
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CAG %y HD R M #% Al—Hu-Q2 . Hu-Q75, Hit-
Q120,42 CAG WK B 5 J b 8Ottt ik
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FET-' 3-NP ELA RE %0 o il i o B 4 4 e TR 0k
AT LA I I 4 B 45 24, 3-NP ELAG IS ) 4Rt ok
IR, AR, /IRl 3-NP BLIR 45 24
Z3%F HD B2 i 2 G40 VR, BT DL b 2 DA — 5 Wk
TSI i 1 2 T R A BE X SO AR v A
AN[A BT A SR 3-NP (18R SOV AN [A], 78 Fisher
K R, 78 SD R B b T ] 7 Lewis KRR
RIS, R 3-NP Xt Fisher K BEEMEAR K, AiE
T 3-NP R SD KRS 3-NP (4K 22 AR
K, ELAEH 3-NP 9% 4 v 3 BBl AR 5 B 22, M AN AIR
F 12 meg/kg 4h 2505, JA Do shf = A 2 5 %
e 7™ AR RE IR, K R B I & 14 me/kg, FETS M
KM BE 3, (0 B — s W R M HD E
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BN AR 36 mg/kg 452 5 d Ja, K4 sk
H BB eIk B 3-NP A3, LT 435 5
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PHERTY ) 3-NP i S HD AR VR  {H 5k
BB, BES s P th 2o gl il 2 PEsE T,
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Table 1 Huntington’ s disease animal model advantages and limitations
Y Ay Pes Jr PR S5 30k
Species Model Advantages Limitations References
FTRERELE d Hin-Q150 %gyﬁ/ﬁﬁfﬂ, Aﬁzﬁ?ﬁ@ﬁfil{iﬂ (6]
Caen:r‘hab/ditis K G ) pedependence VIONC SR 3|
elegans Short breeding period, A F T i L s e Lack of complex human phenotypes -
57mHtt CAG easy gene editing
Study of early onset
FB I ; ST MRAE R BH 0 s A5 A= 77 Ak T NS AR FRAL is Fh R
Htt-Q120 Short breeding period, obvious compound eye Lack of complex human phenotypes, (10]
symptoms, does not affect survival ability no movement phenotype
TENZEIZ AR LB SR ;
FET- i "
Hitex1pQ93 Lack of complex human phenotypes,
no movement phenotype, high mortality rate
AL eI T )
Drosophila Hitt-Q128 e T 5 IR ] Lack of lox I henot
melanogaster B A ;g AR5 ack of complex human phenotypes
Short breeding period ,
obvious compound eye symptoms TEARE 2R K
Hitt128QFL Lack of complex human [14]
phenotypes, high toxicity
T NS Z iy RAL AU
N AR R R
- 3 [15]
Hu-RFP(Q138) Lack of complex human phenotypes,
only used as an adolescent HD model
e At Fu ST L AR Sk
3-NP Embryonic blood-brain mple nan puenotypes, (23]
Lo modeling operation requires
barrier is unblocked . .
high requirements
Bl ARAN R F e SN
BE g‘;f@fﬁ@({ﬁ s T AR T NI R
Zebrafish Q102-GFP Short breeding Peno ’ Disease process can be Lack of complex (21]
ectogenesis monitored in real time human phenotypes
iyl NEY b Igv.‘g N
ke TN e e -
EGFP-HDQ71 Degeneration is easy
Lack of complex human phenotypes
to observe
g 4 RIS ANERBAK
AR L) HD BRI SAREANE o
YACI128 . . Weight gain is not consistent with -
Can simulate the slow progress of HD
human phenotype
P , PRI R TR
> o 3
YACNSG HEFT T AT IR Phenotype is not obvious in the (27]
Stem cell therapy .
late stage of the disease
FINA VR 22 57 R E S
BACHD SR AR .
Phenotype stability Gender differences in phenotype, weight
BN gain is not consistent with human phenotype
8-s 5
7 e . - : . U
L B R R (AR WD TSI
B BAC226Q Motor phenotype is more obvious, Research on somatic cell [34]
mouse model . .. . e e .
earlier onset, phenotype stability instability is limited
o FH e BAREN F R .
Comprehensive phenotype Slow onset, phenotype instability
o e L AR W AT AR .
Earlier onset, rapid progression Female mice infertility, phenotype instability
N171.820 SR HEBLSE HD s B e
Phenotype stability, simulation of adult HD onset Slow onset
I gy . s 97
\556.520 Ky T s BT -

More typical phenotype

Profound degeneration of the hippocampus
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Yot Ay Pes Jr PR 275 Sk
Species Model Advantages limitations References
ARG B 5l A HD R & 5% e b
1¢1§EEI L P R AL IS B B o
Hdh150 High genetic accuracy, for the study of sl ¢ phenotynic instabilit t
carly HD pathogenesis ow onset, phenotypic instability
CAG140 A B E AT A2 RERRAE (51]
Early specific behavioral changes Phenotypic instability
Q175 RAIFAE FR 53/ FUAE T (52-53)
Phenotypic stability Some mice died of epilepsy
LA R TESCR A ; 1] 4 R B AR MELL S P8 HD AR A 1R
QA Damage was concentrated in the striatum, It is difficult to establish a chronic £56]
fast preparation speed, lower cost HD model, modeling wound is large
) KA il 53 B PR 5 AR TR ST R [62-63]
AP Fast preparation speed, lower cost High rate of epilepsy, high mortality rate
Neurotoxicity
model A I O 7 5 ) 5 JEE e 5 SR AT TR A I 5 T IEPE R B 2R LD
3-NP Through the blood-brain barrier, fast Longer modeling cycle, fewer types of [64-65,67]
preparation speed, lower cost animals to choose from
s A LA I .
Fast preparation speed, lower cost Low dose ineffective
T N = QY=
2 " - N N Al s N
,J HD JEHH AT SR ;R B PISRAE T s ARREAT R
INEL X . o 2R 7 vk [74-75]
o . HD KI Short breeding period, brain is X i . L
Miniature pig iniat . 1 to | High feeding cost, there is no
fmatire pig closer fo iumans standard behavioral test method
R 2 FIEWBRRTAE 2 RO A T A5 T ik
Table 2 Preparation method of Huntington’ s disease neurotoxicity model
il Ik b iES EREIRAN il A 275 3CHk
Model Species Dosing method Dosage Characteristics References
ST 200 ~ 270 I/ wL(FEFHAR T pL 32 SFETRAB
SD K Bl Wistar K il EONIRE nnol/WL(FEATABLL W) BISZRE LA JE T S
. . L 200 ~ 270 nmol/pL Good tolerance, ’
SD rats/Wistar rats Striatum injection L. .
(Injection volume 1 L) low mortality
NIRRT 210 I/ pL(FESHAFR 1 pL i S A4
IR FOX-NT KR SolkikEs nmol/wL(EEATERLL pl.) TR AR -
QA . . L 210 nmol/pL For transplantation of
Athymic FOX-N1 rats Striatum injection . .
(Injection volume 1 L) allogeneic cells
YT 30 I/ wLOESHAT 1 L SEN
CSTBL/6] /ML GENSEE] nmol/ L EEATERRR 1 L) PTG [59]
. . L. L 30 nmol/pL For transgenic
C57BL/6] mice Striatum injection . .
(Injection volume 1 pL) experiments
SD K BORMATE 5 TR K A 62-63
KA 2 ug [62-63]
SD rats Striatum injection High incidence of epilepsy
Wistar K i i 55 20 mg/kg(4 ~ 5d) FR0 Sk TS T R [68-69]
Wistar rats Intraperitoneal injection % 10 mg/kg(14 d) Dose-and time-dependent
AR DT
. 7 T S
3.NP SD K BURTEST 12 ~ 14 me/ke(5 d) Significant individual differences, 17
SD rats Intraperitoneal injection
a small number of
hippocampal lesions
Lewis K il i T AR 22 RN [67]
Lewis rats Intraperitoneal injection 36 ~ 45 mg/kg(S d) Small individual differences
MA Wistar K Fil SURAR T 5 6 pmol/L( FEFHAF 4 nL) A7 TR (73]

Wistar rats Striatum injection 6 pmol/L( Injection volume 4 L)

Low dose ineffective

SRR CE , s A M atmaE s 1 B A P A S

W ZEMBCRIRSZ 51 HD

RIS - W (1 D) SRR (e B S R <t KA R 7/ P SR 1) VRV € S el - i R 1 e o N
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7, i LA ZS2 i BEVEAL HD 3h 9 fih e F155 3 19 SE Bk
L
6.2.4 {EIILE

LI VAL 2l 32 BlRe ) RO RS TR 2
HIRE ST, PIGE B BT 3B ARE R, SR 5 ¥ Hol = %
L FI R PR IT R 2 B, 548 3 F 5 L iR
I SR JE K sh i el V- &, FHERSE ) ) R e i
A7, B F] 3 ) A% FF TR, I 5% e s B4 A1 B AR
F1 HD SRR 10 e sk sh ¥R ARtk g
Al HD 3l 32 o) 66 1 A 6F I 1R i 4 i BE i
AL
6.2.5 HEEMHK

2S5 L5 B ) BN SO AR 527 18R 132 3 R
L, $EISMETE 1/3 B, 78 HAK 5 5
T AT FFLETTET, 76 3 min PRIC SR 0L ) 22 1% ) £ 42
BB R B S IR, 22 M BOIR AR 32 38 16 3 i 7
T AR I I 2% IR Ay B [ 1 A 0422 8 s 43 8
MR BE R F 220, 7 5 3 FURE ) A 4 3l , BT LR R
SR E] LLEAS HD sh# iYis shag J1 i as e
6.2.6 iFFHER L

S PEAG B B SCRAR B 1 O B AR
N P 5 J SO 25 Bl 0 1] — 0 ) e 5 47 Sy, 1
B HD st BIAE 25 25 )5 5 min PN FF IR S BRE 4%
THE e st 50y 49 B A 1y AR A 27 50 T il s EORR 3k R
TErH2 , T LSS S 8 S 500 R VA bl 28 Tk 27 A5 76 s A
Jei s S SOR AR A A L
6.3 FESHERE N NK
6.3.1 Heissh

FERRSE I AT LAEAL sh 4 2 sh b R 71, DU
KE B, 26 BB 200, A KEEHE T 3 d 1)
YRRk, Fe A 4 v/min, IR 3 min, &K 3 K,
IEASEE X R BRI S 5L 58 # B A 4 v/ min #
20 v/min fITERER: , 10 5% K B35 (9 B 1), 25 K R

SRR I 300 s RSP AR . d AL Zh ) HD 3
PN AR G\
6.3.2 P ARSZER:

L TG S W is B 5P h R R T, il
KREF S DB PeE ARG iR R PSR
R USRI 5 RO B2 i 5 ) IF ) 3202 pl PR
H(HR 8 ecm) A, HARZ(0.5 mm x 2.0 em X
120 em) 3% 4, 185 G2 55 Hh HILTET (50 em) , PIZRATIER
BUE Y 5 min"™ o HD K BL2x HY B0t A B2 11y
M, H L IEH R B ARG T I (A B 22

6.3.3 FHEELK:

ZE A S Wy s R R . FH— A8
5 LS By 0 ST T T RN B 5 24T 50
R, MY RE R £ & LR 5, HD sh¥he
BTV bR PR T A E IO SR T AR VE AT B
b EEE TS LR
6.4 ZFIFRIZEE MK
6.4. 1 HrRPm

ZIR VAL S W B 2E S FHEAZRE S, K s
AL WA TR 0 R %) TR & v g A T 4 M4
WINGR, 4Eh W S PIARIEES < 2 cm S DU B fi
Pyt e SCR R ], 24 S TR0 s R IR 3 20 s B8
H RIS HTEIAF] 5 min 55 1E SR HHE S FEAE
TRAETIE] . 24 h 5 AT BT AR 0 g e —
YRR — A B A JE SR AR 48 5K
GRS %% = 37 9 1A 31 51 B a1/ 60 4 1 1000 B
[6]) 7 HD St A AR g
6.4.2 Morris /KB LI

TS AT VA Sh W I RTBE T 25 1R R
FNCICRE T . 23250 I 2h ) 2 Uk (H AN B K 1Y
AL TETFIR BB K S A K IR E T Shi T fig
SBEPLIFK T8 &, (A& IR R, shi &
oB Rk BN BRI E SRS AR
BB, BB R sh RIS R 0L &, B B bR, s
TR Z A2 E B M5 ok E R B HAx7 . HD 3)
Y22 e 1 T B, OB T B AR R AR
6.4.3 Y RELE

Z I PEAL B W ) S A 5 ) 2 2 FE AL g
Seibsh Y B8R HEAT A N, Pk S Wi AR R By
B BN LS W e e A IR UE A IR R
5 min, 2 h JEEE AR BB, $E s ik 7 R K B Bt
BT B 0 S B W i RN I U ECRI Y B
e, HD S iCIZ D REAE 22, TR R FT R i st
[ AR E D
6.5 EEiK
6.5.1 SRIAVEIKLL

R VAL S W B e G AR L R R
R FLIEES AR 5830 FLWETK 6 min, 12 5% KB
PIABHETE], 24 Sl Wi 1k AL sk T e P
o VR E S, e SRR Y HD sk E, W)
155 L F5e L A B T
6.5.2 AR TR E T

I RN Sh YRR B, R E

i
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I P T O RN R A 5 PR AR IR SRR A T
SR I 25 ) L L RN X 3 A B8 A 4 o0 22 1)
(RO BRI, SRR sl 9y () £ R R B L A ik A
Hyad i ok B 35, I St sh i & T ok B T
TR PR S F Ak v (RIS B 0 5 sh 0 0E A T A
T A OBSORT i B8 BT P B s ) ) Bl ik
UCEHE 2 | iy B B[] B TS A PR AR, 0
iz g E 0] LITEM B & 16 K

6.6 FRIBH

6.6.1 TTC Jufr,

LS AT LW S 3 ) SCIRAR I 1 TR, BB
VIR, K i AT AR T2 — R A VKR S R K
ML YI R 5 ~ 6 F, B F TTC i iy 5] )54
HRUS ) HD sh¥ SO & — 2 5, 76472
SRS [ TTC Qe e — D FIBris g il
6.6.2 JEIRY(n

LR ] LS 2 n A I B, B
L0, 26 18] 5 W A S A3 V) R e, R TG
MR IR TR /IME R ECE ™ HD sh# 2 G
AN &R
6.6.3 JRARZE-FL(HE) Y

T2 SIZ 00 L 2% 240 PR 5 1) 5 ) T 25 R ) D
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7 B

15N ZA
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O BIAL ] AT 423697 07 kA il s i T H . A
7 B 75 I BT By SRS B D f, PR3 B2 2 A /)N
BRI BMI A5 TR 4 o s ) A TR R A AS [R] A T 5
J7 W R T AR AU (e, A0, B A A AR Y
75 I B ATk He SR RN BT 1) £, DAHC SR Pt BE A
FRAE T B4 s, T8 BE A AR )~ A1 24 ) Wi 12 775 ThT
ZNEE SN ORI TR PN R LB PN N T
Bl T S N A A R 8 A ) T Y R DL R
e, LB 89 52 2R PE RS IR 7 SR s e At 1
MRETRFG

BIR, HETH HD S P B & UG — 2 1

HERE AHEESTARE T AR AT RS ) HD LR G 1 Il —
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