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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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ALY SE R AE ( Huntington” s disease, HD ) J&—
Fo Qe R AR A B 2R AT VR T 4 5
Pefr ik b5 AR A H FE ] (huntingtin gene , HTT) 55
—Ao AR SR A T e (E R T A N
CAG) =BT HN EEY 1 KT 35 I, w2
A S I I ( polyglutamine , PolyQ ) B 1fif £ .
AR ZHEH A (1 (mutant huntingtin, mHTT) 5] K
WGSCRAR S, 53 HD B BREPIR AN B Fi53)
RERRAT Ry 5 0 AN e i, e 2406 B g ) o6 4 e ok
HAEFETSY HECP E T RIS 18RS 2023)
TSI A T AN R 1Y 22 5 80K, TE R
(5.65/100 000) FIIL UM (7. 43/100 000) ) % % %
WA 2 5 T2 9 (0. 99/100 000) , T [ 14 Bk = i 1796
FHAE TSR AE & T B 25 5 (0 R0
I 2E AR 2 ~ 80 % BW] A, F- X K i 4
30 ~ 50 %, PHELE 10 ~ 20 427,

YT HD B9 1 2 Z M Fst A2 R, AT A F
G P A N7 A% o Sl A B R AR AL S 1Y A
K | DAARH S 4t 3L figp O B RO A B AR YR
J7 5, XSS WA ALTE AN [ AR B AR 4
T HD I REE R AN 53 TR AE , R 52 1) BE Al AIF Y
MGy R TAH T TR SR, 85 T il &
I RE TS UL Jog T A R st 1) 592 56 3 ) A B 14 7
Z TR N O UAT SR — DR, A SR TR
LA ST HD 5250 S WAL 0 4 5 A T v
FAHRTEM R bR, LI A OC S Py ALTE HD P90
WFSERIR YT AR I & TP R H

1 FWEHZ%HR

1999 4E FABER 2 ¥y &4 150 4~ PolyQ 1Y
HD 75 I FaUFF 28 s R R —Hin-Q150 , 12 155 78 7 P A4
HRBASEMZTE H 25 (amphid sensilla neuron class H,
ASH) FIE 1 5 224 25 1 ( huntingtin protein , HTT) 5
IR, ASH JECE 1 28 0 2 48 e Sk JJ g il — 3 40, B
F SRR RN, S AER 1Y) ASH Bl 28T
OB It & AT M 4o AR M AR & T 30
JfI%E T, 2001 4F, PARKER %7 #4 % GFP H1 A
HTT & ER v |y 57 2 2R A B3k [ K15 19 HD
T3 kT4 BRI —57 mHu CAG , IZ R BIZE AR [R] Y
SR 20 R R IR HTT, I 5 20k d R S HLBCE: fik
WANEURR, O A BFST AR BT AT DL b R A
FHZERF Hin-Q150 #E7 v ASH 850 # 28 T 1M DI RE
Wil 2% HUBRSE A R AR

75 I BT 2k HURCA AR i 0 AR B IR
A AT LN R 15 3R 2 R L, D7 AT A
JerI AL TE TR AL 25 Wy i e . AP AR AT i
RAPEBOR, B R BR 5, HR WS A AR H /Y
S DR R A0 T 0 P DA R S DR A B DAL 7
BT sl 5 TR S I AT AT (2R e iy B 1k
LERTRI R M ARG IE S AR ZE R R, AR
NERE AR,

2 SRug

1998 4F , JACKSON 251100 by gt 1 #EH7 A [6) K i
CAG 3 % HD R I #% Al—Hu-Q2 . Hu-Q75, Hit-
Q120, FF4EH CAG WK B 5 J i 8Ot t 28 T ik
FFPEZS P TIEAR DG, Horh Hue-Q120 F30 g &2 R n] L%
SUECR LT 2001 4F STEFFAN 26 k2 93
A~ CAG HEEJFH A LE5 Ak i+ 1 5 11 (huntingtin
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Httex1pQ93, i #5751 5 | e S i 119 J8o'e b 28 5T 1) A8 M
MGGk, JET-RALE 70%, 2004 4 LEE %"
RS 128 ASEE DR M PolyQ Fr Bty HD R
DR A —Hue-Q 128 , A5 1 15 | e SR e AR 3505 KL e A Je
Ferh 4 ot AR M, LA KB 3l T BE A2 0 RN 5 i 4
2008 4, ROMERO %" My # T &4 128 4~ CAG H
S5 4K HD MR —Hu128QFL, iZ B A 5|
TS (Y B il 2 T EA T M AR T A 36 B R s 4
JFNIZ SRR, I Ah 4 KB R Rk i B, =
RS Ay S E 458, 2011 4F, SCHULTE 461 g
HT A 138 4 PolyQ FI X} HTT 7 ¥ & 2 Y
Caspase-6 24 Fr Be ) HD SRIERIAI—Hu-RFP , %5
UG FE A Sy A5 B ) AR 2T 5 2% S B 1 (monomeric
red fluorescent protein, mRFP) , ] F-F{& Py HTT 43
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RGO T2 K9 1) 7 AR AT B 5 Aol
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IR A A W AR Hul 28QFL AR RS i
FEPU AL AR T ok 3% 1 4 o0 TG RS 98 B e 1
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(enhanced green fluorescent protein, EGFP) Fl 71 4~
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H, YAC128 /NRRAE 3 /N bR h £ 3, bl J5
MIE F RS, BG4 12 AIREHEIE SR R,
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I PRETAFSE , (AR A 51 2% 5, 5 BACHD /N UA
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2022 4, SHENOY 50 ) gt 1 2 AU 5y 3 o 14
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HTT WJa 8 s oo F . A 2L/ B Bz 3
BB BORIAZE GG T A i s ) 327 3 BACHD
AR B | 05 B L BAC2260Q /)N LY IE 3 i [
FEI Ry Sk A0 B R 2 SR 1 4 £ AL, 25T HD
BENERIEREZ B,
4.1.2 N2 mHATT S5 i [X 385 2 32k PR A 7Y

1996 4, MANGIARINI £ # 7 T R6 £ 154
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/NRRYIZ SRR, IF R R R6/1 /NER K I mHTT #)
S R6/2 NIRRT 5 ~ 6 JEIT 4G B
12 BT RE B AT | VR U8R SO R A B /N A E
MR, 12 ~ 14 AP REELR A THAREA
P 1 R LT A IO FH e iz AR RY {H R6/2
MEME N T, BT RO E Y B R
ASBAF Rg3 Rf MMAZS B AEW K ol LLFEAR
R6/2 /)N U 28 TEEE M 970804 mHTT fy 4120 |
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AEmEts >,

1999 4E | SCHILLING 2/ # % T 82 4~ PolyQ
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FATT IR Bz s ts G012 BB  SORIRZE /N 6 A4
HZEABET ¥ i 25 00 AR Y HD
TRV IR, 35 A DL AT B &6 1 HD AR
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NRECIR AR 2T R, = A R R e S
R N171-82Q /N R SUIRAE T mHTT 7K, kK #
P Thae . 2011 4, TEBBENKAMP 27 JF
KT N586-82Q I | {4 & 1 Sy A 5 i o 4t ik
1% SRR R E mRNA U8/ %058 T A A i
TE ST 7 A2 Bl Bt F L 5 R
4.1.3  FEHE AR

2001 4, LIN 2R FHEE R FT#0H AR /NG
CAG M EEPIEH R FHALBURMNEK CAG &
A A8 T HD /MY KL AR —HdhQ150 ( Hdh
FE R/ B = SRR AE JE ) . HdhQ150 K1 /)
FRASETRY 70 JEIIS T 4 8 BRI (0 A 328 B I A 4 T D
1,100 JEH HH BLESCIR AR 2 e ot i b B H b 42
JUINRE IR I A K, A BY T ST HD R 2 o0
ASPERHLE Y 3 —2 KI BEEE 5 50 ~ 365 4
CAG ® & ¥ ¥—HdhQ50, HdhQ100, HdhQ150
Hdh()200 . HdhQ315 . HdhQ365™ &4 W58 FH [F) 5
A AR TR 3% 35 mHTT /) KI A Al—

HdhQ20 ,HdhQ50 ,Hdh(Q92 il HdhQ111, 43 54fi A T
18 .48 90 1109 4~ CAG FE 55

2003 4F ,MENALLED %"V 1% T —Fh# i) HD
KI /NS —CAG140, IZ B AL & 47 140 1~ CAG &
P H X M/ NRTE 4 ~ 5 A BLIG sh3n, b 5 7E
18 ~ 20 JE S 1 B SR, H CAG140
NRE IR AEAZ 3240, BLYE R G E HD R
BB SR X5 HD B R AR 500 Rk ) R A
3%, 2012 4F MENALLED %2 R g 1 #5472 188
A~ CAG L7 F 10 #7 56 S /N U R —2Q175, 1%
IR CAG140 /N CAG EE P I A K
P2 ~ 4 AR BLE S EERF AR EEE, 10 ~ 12
I MBSO AR AR B A B s ) A ISR
B — R SUIRRER U /D 2Q175 /N SRR TR mHTT #Y
R IHRE M2 TR
4.2 MHEHFHER
4.2.1 MArtEERtENLE

1986 4, BEAL 45" & B s Mk /i2 ( quinolinic
acid, QA) 5 E MK RECIRAR 5 HD B 1548
FERAEF AL, H LA T QA 5 51 HD K A
R SRS T ORI 22 e 24 A e R AL, QA
T 3 S A E A BOIRIAR IR AR 45 2, A 5 T R RSk
S R BRI B RS, AT X R AR AR R A, B IR R
R HG S7 A  A7 RL Aff  SCRAAR AR A Ay ', FH it v
SR QA VTR 2% 18 TR 5 B K BB AR Rk
FIEHEE T QA i A HD K BURE HY A4 1 155 5%
J AT REA AL 2 S BRI ] QA B Ay XAy k7
PE,FFLATE QA 75 5 1Y HD A5 780 v L 5k f i FH 44
FE AR A R QA B A E LS A SD K
BRI Wistar FCER, IZ 2B BT QA i 32 1 R 4f 5E
TORAEY ) AN EHIBR 9 FOX-NT KB AT LT
TR S 1A 40 i 5256, CSTBL/6J 1 LA FH T 76 3 1A 52
B0 BT R WK I BT R AR e
IR QA 15T 1 K BRI SO AR A 1 5 1 1 48 R i
i8R B AR R 5 QA I A 4T
YNARFET SR, (H S HD B3 1 # 2 oo 4 i
FET R T R R, DR B2 B R dn % 2L [ HD
T P P R B LA S A, A I i S5 )
75 S A AT REXT S 56 sh YA W TE RE

1977 4, SCHWARCZ %51 % BH i) K FRSUIR A
TS5 AR (kainic acid, KA) 7] 7242 254l HD #l15
JCASPERAEIR . KA & T SUR MR 280 4 A M 1
PN S ECIR R e A8 0 | i 3h W 7= 2k HD FESE
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R AE KA 5| A 328 B 35457 %) 7™ F 5 AE |, o I 3 3 £F
Y 15 KA 4= B 25 25 0 & AR R RIBE T3 5, i
DL — AR KA 55 7. HD A RUAH G 5T
ﬁ//[\[&] .
4.2.2  BUBZRAARACEHLE]

1996 4F, GALPERN %5'*) iy FLIE 5] 3-NP i &
T BURMA 22 TR M | 3-NP 5 5 HD BRI B ) 2
MR SRR AR, 18 2h W SCRAR 403, 51 % B 1 i
P et Pk RE R AR AL N B, B 4T B 4 o At
FET-' 3-NP ELA RE %0 i il i 5 B 4 4 e TR 0k
AT LA I I 4 B 45 24, 3-NP ELA IS [l 4Rt o
IR, AR, /IRl 3-NP BLIR 45 24
23X HD B2 #2040 VR, BT A bb 2 DA — 5 Wk
TSI i T S 2 T R A BE X SO AR v A
AN 2B A SR 3-NP (18R SV AN [R], 78 Fisher
KRR, 7E SD R B Aab T a] 7 Lewis KRR
RIS, PRI 3-NP Xt Fisher K BEEMEAR K, AiE
F 3-NP AT SD KRS 3-NP (4K 22 AR
K, B 3-NP 9% 4 v 3 Bl 3R 3 B 22, MRS AIR
F 12 meg/kg A 2505, Ao sh s A 2 5 X
e 7™ AR RE IR, K R B I & 14 mg/kg, FETS M
K BE B, (0 B — s ¥ R M HD E
AR Lewis KR 3-NP 254 52 07 A9 A ] 22 5
BN AR 36 mg/kg 452 5 d Ja, K4 sk
A BAs eIk B 3-NP A3, LT 435 5
YR Bliz s B AE 05 R0 100% , [H Lewis K
BRUX 7 RN R, 45 2 K HE A I SR,
Wistar K FR7E 3-NP 755 HD BRI ipfifi e 22 | ik
TR 20 me/kg ELLTEST 4 d 3 10 mg/kg 3%
SRS 14 A0 DA R R R M E Ak
B3 3-NP 75 K M 2 b AR T RE B 15, & 44 pl 2 {1
PHERTY ) 3-NP i S HD A RIERVERRAE  {H 5k
BABER, BBES P th oo g il 2 PEse T,
AL LB G BB 20 A

2010 4F, KALONIA 457" #3 4% 5 — % ( malonic
acid, MA) A& 75| 2 SUR A A 101 03 i 44 2 MA 55
() HD BERY . MA J2 5% B2 M & i 9 W 3 41 4 741
WU RARARAC IS S A M PE T, %A 5
B AR BTN MA FlE AT T ARifEfk, IG5 &
(1) MA I3 A 51 RS S AT el A2, Bl 2 7)o 119 32
I, MA 5 s stz >

5 INBURE
YAN 250740 B2 DA 2R 0 A 20 A R R

7. FE TSR BT (4 S AR | T B DRURE AR B b
RPN BB I ABL, R A CRISPR-Cas9 $ A
W 150 4~ CAG 5 & Ty 51 4 A 255 1 21 4k 48 i 119
HTT " JF R BRI & T Rk 2K
RAZ HTT FE AW RERC RS 3G 3L R 2 30 mHTT
BIREE AT B RE 7 32 0 A IR falt e 3 S ik,
A HD FERAIE™ . HD KIS 2R
RUA TR R/ | SOIR AR 45 /N | A 5 el 58 R0 L 40
Z;E-E[MJS] .

A YT E G NIER A PN RS PN N
AN A 2] R R R R R TS A VRS HD B
Y EURE ) ST A I A, SRR A E T 4
L3RI, HAT R 20 T g — bR

DAL AR B A s FUR BR A LR 1, phzag bk
BRIl ik L3R 2,

6 ENHWZEWMEFEELR R
M FEER
6.1 £FERR—GKE,FER

CSR BT A0 F 08 T HEAT (e W I Fn
VEAGZGWVE T, LR A ph 24k 24 7 L0 HD 3hi)
A AR 2 o A % R A P[] 7 A8 A 1 A2 £, BT DA
o B AE B K (] — ] [B] Bk A 30 ) 1 R i 5 B
NRER 51 ) 14 1A F A8 1k 0 sl W 6 A7 06 R, AT LK I
HD Y30 JE R A ) e 75 Al L
6.2 iEzhEEHiiK
6.2.1 WL

ZTEATAS S A K ESIREE T, S
FE S a], 78 B AN B Bl LA R 5 A8kl |
wdiiE Wgh.bis e W R Sl s
UREIORG ST R R IE 8 6 TF 3E4T, WS A
LI HEAT B 0 2T SN R S sh W 1 T
312 HD shi & B el BTG Sh i e
6.2.2 A

LI PE AL BN SCIRAR SZ B s W ) L S s
BIEOL, K S5 Bl ) G TR IR 7R KT B S T
I B SRz sh 5 T R AS 2R N SOIR AR Az 5
() HD sl 2 H B ] T 08 i 61 )iz g, i 2
REE I N S r a7 N 1) S D WSt SN = 27 N == el ]
R T
6.2.3 il 2 A i s

IZ I F T IPAL 0 M e B fih v U 45 T
Rz shie ). A FIES YR T, 5K
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Table 1 Huntington’ s disease animal model advantages and limitations
Yl Ay Pes Jr PR 225 30k
Species Model Advantages Limitations References
FTRERELE d Hin-Q150 %gyﬁ/ﬁﬁfﬂ, Aﬁzi'}ﬁﬁ?ﬁjl’f (6]
Caen:r‘hab/ditis K G ) pedependence VNSRS 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
BB 5 ST MRAE R BH 0 s A5 A= 77 A T NS MR is Fh R
Hitt-Q120 Short breeding period, obvious compound eye Lack of complex human phenotypes, (10]
symptoms, does not affect survival ability no movement phenotype
TENFEIT A FRTY  JLiB SR ;
BTt "
Hitex1pQ93 Lack of complex human phenotypes,
no movement phenotype, high mortality rate
R# T A2 -
Drosophila Hitt-Q128 R Lack of lox I henot
melanogaster B A ;g AR5 ack of complex human phenotypes
Short breeding period ,
obvious compound eye symptoms TEARE R 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 TR L AR Sk
3-NP Embryonic blood-brain mple nan puenotypes, (23]
Lo modeling operation requires
barrier is unblocked . .
high requirements
Bl RAN R F e SN
BE T g‘;f@fﬁ@({ﬁ s T AR T NI
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 -
EGFP-HDQ71 Degeneration is easy
Lack of complex human phenotypes
to observe
k4 2 A 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 RBUAR ]
AT 4T g
YACNSG HEAT T AN IR Phenotype is not obvious in the (27]
Stem cell therapy .
late stage of the disease
FINA VR 2257 R E S
BACHD SR AR s
Phenotype stability Gender differences in phenotype, weight
RN gain is not consistent with human phenotype
8-s 58
| e . - : . U
L B R R (AR WD T IR
B BAC226Q Motor phenotype is more obvious, Research on somatic cell [34]
mouse model . . . e e .
earlier onset, phenotype stability instability is limited
o FRe0 BN F R .
Comprehensive phenotype Slow onset, phenotype instability
o e L AR W TR R .
Earlier onset, rapid progression Female mice infertility, phenotype instability
N171.820 SR HEBLSE HD s B .
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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Zx1
Yot Ay Pes Jr PR 275 SR
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 REIRTAE (51]
Early specific behavioral changes Phenotypic instability
Q175 RAFAE FR5T/INBUAE T (52-53)
Phenotypic stability Some mice died of epilepsy
A R TESCR A ; 1] 28 R B AR MELL N M8 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 i 53 B PR 5 JRA R TR ST R [62-63]
AP Fast preparation speed, lower cost High rate of epilepsy, high mortality rate
Neurotoxicity
model P IS O 7 I 5 ) 5 JEE D 5 SR AT TERE A A 5 T IEPE R B 2R R
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
e N = Y=
2 " - N N Al s N
,J HD SEIHH AT SR R B B SRR s TARRERT R
INEL X . o 2R Tk [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 EiES EREIRAN ik A 275 3CHk
Model Species Dosing method Dosage Characteristics References
ST 200 ~ 270 I/ wL(FEFHER T pl 2 SFETHRAB
SD K Bl Wistar K il ENIRE nnol/WL(FEATARLL W) BISZE LT 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
FIIRE FOX-NT KR Solkiks nmol/WL(EEAERLL pl.) TR AR -
QA . . L 210 nmol/pL For transplantation of
Athymic FOX-NT1 rats Striatum injection . .
(Injection volume 1 pL) allogeneic cells
YT 30 I/ wLOESHAF 1 L SEN
CSTBL/6] /ML GENSEE] nmol/ L EEATERRR 1 L) PTG [59]
. . L. L 30 nmol/pLL 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 e 55 20 mg/kg(4 ~ 5d) 7R ST T R [68-69]
Wistar rats Intraperitoneal injection % 10 mg/kg(14 d) Dose-and time-dependent
AR DTS
. 7 T
3.NP SD K BURTESE 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 SURAAR T 5T 6 pmol/L( FEFHAF 4 pL) 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 B HD

SRR S W Sl D) SRR (e VB S R <t KA R 7/ P SR 1) LT VRV € S el - i S 1 e o N
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I, i LA ZS2 i BETEAL HD 3h 9 fih e F155 30 19 SC Bk
L
6.2.4 &I

LI VEAL 2l 32 BlRE ) RO RS TR 2
HIRE ST, PIGE B B 15 5B ARE R, 2R 5 ¥ Hoil = %
PE R PR IT R 2 B, I8 3 F 5 L iR
I SR JE K sh i e V- &, FHERS2 ) ) = R e i
A7, B E] 3 A% FF TR, I 5% e s %) A1 B AR
F1 HD SRR 10 id Sk sh W iR ARk g
AL HD 3l iz o) 66 7 A 6F I 1R i 4 i BE i
L
6.2.5 HEEMK

TS0 L5 B ) BN SO AR 27 18R 1Y 32 sl
L, $EEISIMETE 1/3 B, 78 HAK 5 58
T AT FFLETTET, 76 3 min PR30 SR 2L ) 22 1% ) £ 42
BB R B S IR, 22 M BOIR AR 32 35 16 3 i 7
T AR I N 2% B Sy B [ 1 A 0422 8 s 432 3
MR BE T 220, 7 5 3 FURE ) A A 3l BT LR R
SR AT LLEAS HD sh# iYis shag F1 i as e
6.2.6 iFFHER L

S PEAG Bl B SCRAR B 1 B B AR
N P 5 F O 25 30 0 1] — 0 e 5 47 Sy, 1
B HD st BUAE 25 25 )5 5 min N IF 4R 1 BRE 5%
TRE e st 50y 49 B A 1y SR A 27 50 T il s EORR Sk R
TEr42 , Fr LAIFS S 0 S 000 R T Ay bl 28 Tk 27 A5 751 s A
Jei s S SO AR A i A L
6.3 FESHERE MK
6.3.1 Heissh

FERRSZ I AT AEAL sh 4 2 sh b iA RE F1, DU
KB, 26 BB 2200, A K EEHE T 3 d 1)
RNk, Fe A 4 v/min, IR 3 min, 5K 3 K,
IEASE X R BRSO S 5L 58 # B A 4 v/ min $
20 v/min fITERER: , 10 5% K B I5 (9 B 1), 25 K R

SRR I 300 s AL TF AR . w A AL Zh ) HD 3
PN AR G\
6.3.2 ARSI

L TG S Wi B 5P bR e ). il
KREF S DB PeE ARG IR R R PSR
R YHSORN 5 RO 32 i 5 | IF ) 3202 8 pl PR
H(HA 8 ecm) A, HARZE(0.5 mm x 2.0 cm X
120 cm) 3% 4, 185 32 55 Hh HILTET (50 em) , PIZRRTIER
BUE Y 5 min"™* o HD K EL2x HY BB A0t A B2 11y
M, H P IEH R B O G T I (A B 22

6.3.3 FHEELK:

Z A S W B s R R . FH— A8
i LS B0 Wy 0 ST T RN B 5 2 AT 5
R, MY RE R -6 LKV, HD sh¥fe
MLV bR PR T A E Y SR T AR VE AT 6
b EEE TG LR
6.4 ZFIFRIZEE MR
6.4. 1 HrRPm

LI VEAL S B 2E SRR RE S, K s
AL WA TR 0 R %) TR & A T 4 M4
WIS, 4Eh W S PR IR < 2 cm S DU B fi
Pyt e SCR R ], 25 S TR0 s R IR 3 20 s B8
H R HEIAF] 5 min 55 1E SR HHE S FEAE
TRAETIE] . 24 h 5 AT BT AR S g e —
YA — A B A ISR TR 48 5K
GRS £ = B 9 1A 31 31 B 11/ 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 (R R
FNCICRE T . 2 3250 ) 2h ) 2 iUk (H AN B K 1Y
AL TEIFIR I B K S A K IR E T Shi v fig
SBEPLIFK T8 7, (A& IR R, shi &
ol R F R BN BRI E SRS AR
BB, B R sh RIS RI 0L &, B B bR, s
TR Z A2 E 2R ok TR B HAx7 . HD 3)
Y2 2 e 1 T B, B T8 B AR ] AR
6.4.3 Y RELE

Z B PEAL B W ) S A 25 ) 2 2 FEAZ R T
Seibsh Y B8R EAT A N, Pk S Wi AR R By
B BN LS W e e A R UE A IR R
5 min, 2 h JE#E AR BB, $E s ik 7 R K B Bt
BT B 0 Sk B W i RN I R BRI B
e, HD s iCIZ e AR 22, TR FTE i st
[ AR E8 D
6.5 EEK
6.5.1 SRIAVFIKLLE

R VAL S W B e S B AR B KR
FHCAA FLBE I AR 5830 FLWEK 6 min, 10 5% KB
PIABHETE], 2 Wi 1k AL sk T P Fe
o VR E SR, e SRR Y HD sz E, W
155 L F5e L A B [
6.5.2 AR TR E T

I RN Sh YRR R B, R E

i

b
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I A T O RN R A 5 PR R IR SRR A T
SR I 25 1R L HEL RN X 3 A B8 Y 4 o0 22 1)
(RO BRI, SR A sl ) () £ R R B L KA ik A
Hyad i ok B 35, I St sh i & T ok B T
TR PR S F Ak v [T B 0 s sh 0 0E AT A
T A OBSORT i B8 BT P B4 sk e ) Bl ik
U 2 | iy B B[] B TS A PR AR, I 4 A
iz g E 0] LITES B & 16 3K

6.6 FRIBH

6.6.1 TTC Jufr,

S AT LW S 3 ) SCIR AR 0 TR, BB
VIR, e i AT AR T2 — R A VKR S R K
ML YI R 5 ~ 6 F, B F TTC i @y s 54
HRUS ) HD sh¥ B SCIRIR 2 — 2 i3, 76472
SRS [ TTC Qe et — D FIBris g il
6.6.2 JERY(n

LR ] LS 2 n A 1 B, B
LA, 22 18 52 W 2 A S V) R s, RHE TG
MRt ISR e F/IMA R ECE ™ HD sh¥ 2 G
AN &R
6.6.3 JhARZE-HL(HE) Y

T2 SIZ 0 AL 2% 240 PR 5 ) 5 R T 25 R ) D v
TUANMEAY S H I O, HE He e FH AR I 18 I 25 4 9 fif
RS AR Y] |, I B A TE 4% WA
BB A X Ta 5, SR 5 R U0 ZEZE IR K Rk
A EEHBARR ]G RGP 6, fE R
WA A — F 2R i B, e Sl A B U0 R
IFEHEFT AT HD Sh¥ B SCIR I 200 & A S
Ak, AT LA HE Yt 88 H 58 U (1 O

7 B

15N ZA

BEFE X HD WF 58 AR A, S W8 0 il oy 2 A
O BIAL ] AT 423697 07 kA il s i T H . A
A B 75 I BT By SRS | B D f, PR3 52 2 A /)N
B B M A5 TR 4 o sy ) A TR R A AS (] A T 5
J7 WG R T AR B A6, A0, B B A AR Y 4
75 W B ATk He SR RN BT 1) £, DAHC BEAE Pt BE
FRAE T A4 s, T8 BE A AR W~ 1 24 49 Wi 12 775 ThT
ZNEE N ORI TR PN BB PN N T2
BT S N A A R 8 A ) T A4 R AR R
e, LB 9 52 2R PE R AL IR T SR s e At 1
MRETRFG

BIR, HETH HD S P B & UG — 2 1Y

HERE AHEEST AR E T AE AT RS ) HD R G 1 Il —
Soln) B, BT . M Al Sl T T IE BN
2 HD Wit PE & g , R L 4o 25t
T2 SR Z TR Y 22 57 0] g 5 3OS I 4 A stk
PR SR 22 | DA KB M4 AT RE T S B 45
7 A VTS ) 5 AT AR 38 TGk R R B2
HD & A4z g8 LA, mi v 2830 1 I 4548 5
N 25 S A BRI T ax Se e AR g 1 . H A AT
ERVHERTO: 50 B b 2 N2 HD I BT IR, A it
Al I % R A EEE A28 HD B sl & —A~i8
V)5 B R L2 (]

AR HD W5 75 B4k S AL A A I &
AR | Lo B G Ml P A K — B 2% 1) 22 7 T
FRIE . BEAh, A8 At 58 Fl 2 A R 25 5 o3 At
ARG T ZET7 0], L HITE 2 )2 10 22 ) B ik 12
P ALE , HESh HD J6Y7 SRS a3 5 ke
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