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2.1.1 g X M5 E A pF N (Inflammatory Bowel Disease Models)
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212 A § Lt #FH 3% (Animal models of Dermatitis)
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Fl 2 g 0 @ ¥ 2o Renlge B LFRw G M

2122 ¥ Reng § Kb 45
(1).3 =BA K X
Bl FAOEFHEIREFRBBEE RFLLEAR R~ Fedp &
24-- & % ¥ (DNCB) > - M T frimre 4 f£% 474 F F > ¥ 2 & NC/Nga |
¥oof wgE w enkg B4 F ot (atopic-like dermatitis) Y - NC/Nga /- & €7 IR
17 5 0 WEfs A K iz za(erythema) ik B 0 & K e E i i (lichenification)
Fodia #«?*ﬁﬁ TR AL R g LR e ot & m e i 3 o R B
T4 %2 b NCINga -] Bl F S i IQE 3 4c ehlda) o gt ob o 7 472 4
217 1% o dermatophagoides farinae B:d%iEac R kof AR =L F Up %@ .

SRS NN W S O SRR RO $ S R U 25

A24-- A AFFHERRA-BAF L
KA

#: 4 : 8-10 ¥ # NC/Nga vgi2-| waE gk € 10-12

'%;‘245 :

1. 0= pF o “ﬁﬁ&i&-ﬁ“p]&_NC/Ngaj B i) e Ba? e s e BERSE)
R GINE E R
4% pF > 2 E B BLAIR S FEIRz R _|-ﬁ\}¢’*& 2200 pl 19DNCB:& {7

2 f6# 3% (%7~10%213= ) i * 150 ul 0.299DNCB &t i ¢

o

N
T M ORUE B op
a@ﬁ‘tﬂwﬁ

\,
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4”?“§#|/PFR1‘*(* B 23) el gislax -

3% ($2-5-8-11%2 143 ) W p Rt G404 (7 5 BB > | B E 1
PRE G S FEIRE A INA K o AR T EARG - IR o
ﬁ#ﬁﬁ%¢%ﬁ%@mlk’iwﬁm‘ o SRR SL R
ﬁﬁa’ S L

~
-
VB o
-h\

o :
m?n—z;:(‘

1: ﬁﬁﬂ&%%
2% TR E
3 RERARBE
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515X P RALR -

FISAEP ) R HEA R LT ORRBILE L FGTE 2 e § AT o

Jo b i Fi iFIgEA 49 o

bok A B R R AT AP HF LR B ARG R
[ERLEE FNE i NG &

© o~

B2A-BbniBat RFAFFERA AR X
# 4+ 1 8-10 ¥ # NC/Nga vpit | B& ik & 8, ¢ 10-12

Y 3 0L

Lk S g

1 &% 0% o St NC/INga | &4 S ipdled il e o o i it
R IR E gERRSL %%‘J‘ff §oE ©

2. & Lol BHA M s gpn s A g
(dermatophagoides farinae B-i%:% 47 )
Zi#(%1-4-8-11-15418 %)

3. BWRIPFHE A Mo R FN(RHB ) KFEL1ABT 521 -

4, AFF T2 ($0-7 142 21 %) P REFIBFTLER ] K E N
EARE R S SRR L > BB TR S - R -

K % 3 100 mg Biostir® -AD
AR BN A FY

5. AAEMmBmEF 73 ($0-7-142 21 %) £ XA 326 5 3% -
B ko~ e d 3N Rﬁ[ﬁa%ﬁ&i;&}i 2P AL YT
0 i %

1 dEcAL R o %
2% TR E
3t L AR #
E 07T 142 21X plERAER -
BR2AFEE R REAR T O RIEE AR 2 e f AT
fo B i FiE 7 IgE A 4
-&r%}f@“"___‘g FL‘p;}ﬁ’fﬁ'ﬁrﬁ’LJ E'q}s “AL“F‘J_-— '%‘%:.—E— ’ ”_#”’ %&WJ}»FM?\"}; (EF"
b B PR Lk o

© o~

(2). #BAEAR L

BAEAE LD AR RBFEAY o 2 $3F TAL E5F Bilde
e d 2 g FRA RO A B2 B BAM s T L EBHAF A IR0 3F S
PR E g ACEE o S 4R R R E S Fk TS E o K ) R

TR I S

A. =2 = % g (arachidonic acid) 3 $ e g 12 A § &
# 4 1 ICR 24+ & (20-24 q)
w2k L 6-8
= /24: :
1 #-fE4 w %ipk (2mgo 3 &20ulf fk @ ) k%% LICR/) £+ 2 e & &
fots k@ o

2. hidw gk (2mg/R) %3 #3004 &rlba i bt Fipld § (20
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3. A w5604 fg_)i*L BIRERMEER o

4, LK EB (GRIZNB &) 3 23 (2 FHR) D5 R IFL Lk
Boo ® BRI KEAR -

5. 42T R EFIE A 0 (lo-lt) [ 1ex100 » 2 ¢ Icfelts; $ 7 fobar &
PP AER (Mm) e o

6. 'Q\."-‘?:}%@I“l w A J\"ﬁﬁili”‘ TrEw ﬁgﬁ;yj‘_gv_»}; _ftjb—‘::u._p &‘F‘%‘éﬂ ,;247; ’Fﬁ??}';;,l
TG AL Wk o

B. yk#a# (capsaicin)zf #erdd it A § &

#: 4 ICR 244/ & (20-24 g)

& miEik L8 6-8

Losskimk (Img- i3 &20uLp Ak @ ) & %% 2ICR/] B+ B i & 6 {rfd
@ e

2. Bwitei /r\':’ 304 48/ RS RIS E (20ul/2 ) o

3. Lkt E NS 43044 Y BRI EAEER o

4. WKL R (‘.*/%@E—"_m—ﬂ ) 2 =B (L ¥ HER) HER TR LR
o kR B REARR o

5. 14T Bl E A 0 (le-lt) /1cx100 > H ¢ Icfrltdy 1 6 o e #
P AER (mm) _'rﬁi‘a'4t °

6. drk rdTe B RMEARRF TR Bl M EF AR P TR
TF Bt Lok o

‘“\

C.” &b (croton oil)3% H ez g A § &
4 : ICR 2244 & (20-24 )
B ik G 6-8

'%/2-':

1 #= 8 (4% 3 &20uLF /¥ ) k%% &ICR | R+ 2 o & & {ofs
m o

2. BT BT w304 4 clbA 4RI BN ERFF (20uL/R ) o

3. BT EMHEA ;6]%%%[@2 BIERAEE R o

4 KR (GRIZHA &) 2 =28 (2 FHEB) HERIFL Uk

o * kiR A -KHEARR

5. WypT N HFrd pmb to(le-It) / 1cx100 > & @ Icqeltdy $f B o ka2 #
¢ AER (mm) 05 4e o

B. dr¥ AT B krfR R 5 T T Gpral et Bt A
OB RPUE Wk o

m&t

By AR

D. r& & it (0xazolone)3k W erizfe A § &
4 : BALB/C 244 & (20-24 g)
& ik L 6-8

'%/24:
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T S D R

2. #Eekfp (1.5% 0 3 %100 puLf Ak @ ) k%% & BALB/C|: E%K)i K iE
FRAT TR {8 > Bekekfr (1% >3 220 pLp R ™ ) AIN% 4] KL B
E oG fris & G o 3 eRed fip 53 5304 48 frl54 483 % B w4 G frifs

%t B3RS Rl F (20uL/2 ) o

3. l_vﬁwm LA 24 R ERVRIEREER o

4 KSR (GRIZHA &) 3 =28 (¥ HR) HER L gy
oo RITRE R KGR o

5. 1T N EHIE A 0 (le-lt) 7 1ex100 0 # ¥ Icfeltdy 4 e fr/k2 6
¢ ALK (mm) 54 o

6. 4ok AL A kAR R G TR T Al S VEF LR b TR
TG R Tk

E. # 3 m% 12-F & 5 Bf, 13-2 gy (Phorbol 12-myristate 13-acetate) 3 ¥ ¢4 7§

N B N3
# 4 1 ICR 24+ ] & (20-24 Q)
& miEik & Hc 6-8

1. #-# A ARl12-p 5 & fefinl3-2 fefig (SUQ- % &20ulp Ak ) & #%% &ICR
JREB G A e fris ke o

2. Wi pRl2-p B EFA13-C fafn b B304 8 f0lbA sBis R INL S F
B (202 )

3. A pR12-F B FMAgl3-¢ fifa S SO R Y ERREEESE
B o

4 @SR (GdZahB i) B2 28 (¥ HR) HER T L
o * RFTRAAKEARR o

5. BWFHpTAFEFFIE A 0 (le-lt) /1cx100 - # ¢ Icfeltdy 41 B8 fo a2 #
e BER (MM) ke o

6. 4r%AoLw B kiR TEE Hirdled AP ME LR P TRR
T BRI Wtk o

(3. AR

AR R R - AR ORI A R R 0 B R AR AT sk 2 R et AL 3
B~ d gz TwedeftR e EE o h3IVEY skef 3 45 (Imiquimod ) &
JRB G PR R A0 i) 2 L e sk rE R F oot A
B NP AR R X R IR ke

A sFE% # (Imiquimod) 3 ¥ a2 4 g
# 4 : BALB/czz 4 | & (20-24 g)
# miE kL 6-8
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Hpd o BEA AHEELHLE -
TSR E A0 0 (le-lt) [ 1ex100 > # ¢ Icfelts )4 e fr ik
m. K] Yl}%_)’ﬁ (mm) = iwaéco

T drd g2 kWi R § T2 Sipdles S P REF LR 5 TR
T By ok o

1 EFRLIRA AL R P 0% % 4k7 &5%sfrgX 5 F15mg -

2. ;éf;? |40 5% HRokeE 5 ﬁg—;— DL R FEI0% 5 E X - = o
3. A¥0-2-4-6-8x % #* ERGREAEER o

4, 510X 8- X LEL524 ) PFRIE B MEIE o

5.

6.
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1. Jung BG, Cho SJ, Ko JH, Lee BJ. Inhibitory effects of interleukin-10 plasmid
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213 w3 g X & $ #3% (Animal models of Respiratory Inflammation

Diseases)

2131%%

PR e - A G e eag e (0 s 8 - 7 ’F") B1T R GE W T 5
oo B B NN SR I @ AP PR FE 1 ARG S
W F E(Asthma) ~ B %i¢ % 3 L8 B(doR B3 B 2 & m FIEE 4 L) &
P g F e g fE R M B o (Ao M FE & 2% o chronic obstructive
pulmonary disease) » # & i & /i 5 2L A dEorid S onf e 2 F e F IR R A

& s S A B R 0

2132 ¥ Rz v KAPB A HA o E I S

(1). # wh b3 550 ¢

Foh - s W AR B Sy end ¥ (remodeling) > d ¢
FEFADRET - o S HE L PP B R PE - AR F BT M7

&Bﬁ#iﬁﬁ@@%ﬁﬁéu%aﬁ&%%%—& TR F (R b

‘\*‘T

BMFE RS T wmrer )i Lj,\.\!i\b;lgmi{q( , g;qpﬁ'&i‘g@’: X enp o F #
e X Sk ek ¢ 70 P F-v % (Ovalbumin) 22 B-i% 3-vo (DerP) -

A. P3¢ 2 3% §F &5 HX (Ovalbumin-induced allergic asthma)
AR EERF Y AR B ARG R R 2 3
R i gch $ A A A L | L e AR ¢

il

Fleb ¢ 7 A f e bk (bronchoalveolar lavage fluid - BALF) e £

WA R R I PRI e W e HE L e
PAE & gt eE e R4 RIGARI Y B AR B A M5 TRk ek B E AR
Bihg &gtk B - FenA I PR RAE F Ry A% ZEs 4P
B AR R S B R S AT v B e R el Y iR B L A TR

3 4430 8 gL (methacholine) 2 Q%F\« sz(histamine) s F i+ » 25’1}35 B K AR

-
W
sqg/

4

o

A EE e T BIFE S -HES2VBLEF B d 0 A
% 41 * Ovalbumin(50-100g/mouse) 75 bv gm 4R 2 R (A = & aluminium
hydroxide > 2 mg/mouse) » "R ¥zt steC £ T A S FEF 2L F B F R
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).

Bhdd 2P AR s Bt (B % - ZFFE 155 %) 1% % i Ovalbumin
At (05-1%) th= 2 > AR X iE(TRAT (F51 0 20448) 3 D RAC3
=X o

PR E DB - AURATP IR R SRR E S W Ui F BALF w
wHeh F N TR BRHE S 2

R R B RORILE AR T S AR S 2 SRETHIR P oo 45T
F N R E R AR R AR AR e iR B A
HARRASFRERERERE - na FF 2R BALF w B 4175
Poig 3= AR o g B e phag (k230 BALF 0% ih 30-40% 14 b iE GBS

N F kPR o

B.AISE B8 F b # $ #:% (House dust mite extract-induced allergic
asthma)

FI* P 39 F AT F A RERT A A 0T B AR & TRA ~ e
Fapeyt SR Bk Ji 0 e d » Ovalbumin 7 L Boefe i ¥ LiEACR o
FIR A RS E B & LT E RPN o BB E B N § 5 A R
XAtk ¢ 740% 5 pE (lipopolysaccharide » LPS) » F]pt ¥ 12 | i3k 47 &
AL AR F R uEARY TR 2 RS A F s 250
AT WA & RATUGAL o Beds F P A § o B 4 050 frf B ik en
RIER e gk B LA F A RESF 1+ & Ovalbumin ridp ke 45 3
PR R BRI AFF AN T S N E o R 2R
SAERER B FE S N A RIS  f T A S (25ug A-ln E B
P39 & 10ug 2 17 B oK) -

T E - ARAPAIERR S FEHRSEE ¥ LiEF BALF
ERE F A TR BRI A

P IR R BRI R HR T S AR 2 gRETHIR P oo 450N
CREEEY 3 SRR I RIS SRS LI S ¥ UL AR
grotie i LT v R ARG SRR BE R iR o
# 2 FE % 2% 55 (chronic obstructive pulmonary disease » COPD)

PP G 2 s - g S R FIER Ol R TR R BRIZE R IRR
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Mgl s e R 2 F BRI G o P 3AE COPD th= VA & 4 #Fe
SAEFEF LS B R BFAFERG T 2 AT TE S N B A X
FREFY BAAFERG T ARG PR ENFTOD 5 FARTAR S 2 el
FARA S NRA A o
A. F’ﬁ’ ¢ 43k 5 #5558 (Neutrophilia Model)
AN e e iE B ok 4 pE (lipopolysaccharide s LPS) # % & 1+
R kiR @ X GG > Flut F v g 4o COPD 2 Hitefen g
1 J& (acute respiratory distress syndrome » ARDS) % vg POEIRIRIE B o i
FIE IS F)LF L A R F I g 0 wd 3 LPS feerid &g
FReR e Fr a2 T REY Pt A8 F R R oo AN aE
> E > W vrin e 0.05-0.3 mg/kg h LPS T 4 3-24 ] ER HH 4 B

AR Y

I+
4
XN
%
Y
oy

F S TLPS ljis 32 24 [ pris > T uie (7 BALF w4k 4 -
AT BT 5

SRR D 2% BALF e S A 215 SR 0 0 - KA
BALF lme o v ¢ Mok Hi4e 7 i 10 5 01 o (75 B 7 R
B.& ¥ LPS 34 % L F R% 37 A SF 2§ 32

d A ik * LPS *’“rfé%‘é’ﬁ“g M IS ARG A o

AT 1 km

P

L
% i eE s ) 1 [ RRITH COPD ey & o 34 H05% en™ 2 8% e

Flt & &5 LPS e s8 4 o 5 (elastase)id & chie s i T &

- X AvEH A 12 unit pELEEM -9 fF (porcine pancreatic elastase,

PPE)> 5 ik $w % o3 70 ug 0 LPS» i 4w i & 47 io 8 ehf

R E RN T Ui BALF me Sk A B LA TRl
i@%%ggﬂgo

PG R S # BALF fnve B4k A 2 m RIS 2 7 5 R E
o BALF % i & v tnoe SlicR B ok o8 ¢ IRl BlRs 1R 2]k
Bl o i Hop IR 2RI B ¢ RN e B R A T

Ko e AT R e T T D R
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2.1.4 %@ $ #35 (Tumor Murine Models)
2141 %32

Bk (BHAR) S5 4 S8 8- B F2EHFHPRE 50 m
F 0 ARREACR AN AL oS 0 2R BE (B BTNk
SROPROFRE FHRESEEHB LD R ORRE TR o E R
o MBS ARTHZE AL T A ;& Ta g, (45253
BosS) A AT A BREBRYE A OBFERFLE TRABE, v T8
A, S FERBENCFTALS S TR B TR B, fo THBINEH
g PEMBRBHRRFLEF ISR ARaG AR ol F Lo 32 TR
PARS D TRBPFFFRS o PAT B, 8 - S AR5 Y +ip
%%%Wﬂ VR SR E R Ry o

B REHEERES T ITESFR R DR s B TR R R

PAGALe BRAFA o #TIL AT A B F Lenx ) BURBE NI E E 2 NS R

BV TR AR TEIE o

2.1.42 ¥ LA HN
(1). BB EERH (Syngeneic tumor models )

e f84% %E’-’Mg%i;“rjfciﬂ% S o] B R B B B MR S e A5 e T e AR
g B P FL 2 € F AR TME T R - LRI ) B
Bofe R Ardk (TAp 8> i B R PE F BB VR VBRSS9 3
Tod Bin sy G WRGE - 3 B FAAEB RIS e A R LA s
FlllosfF F o R Em 2 LR R A SRR R o blde T BV R R 4T
‘w13 BALB/C | 8o mie #1518 ¥ 25~28 X R led foii A F F %M I

(2). & AEBEERH (xenograft tumor models)
A AT R 150 R AR e fR A S R b 0 PR e B B A e T
G A WAE WL TR AL T A DR R AL T A U A K oA RO R A R
P EME R AR R }g"j’pfﬁ Bk Flfedd i & 5 cnip| i B & iRt
FADEFF oo fRa s L@ R{r@EH L4 30 L AR IR T o

49 E B o Glhot A BT A5 R MDA-MB-231 fme #5.3]) T fm%e 3 > B (i
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JR) e 60 X 15 Hu A KW RT RAIEEES C EHEI B AL
B R w4 60 X (80 4 ] BUAEINT LR T M B A (Puchalapalli
etal., 2016) o o > ¥R A3 45 ) £ B 44 RaBlak 2 A SF LR e fof e > A R
BRI B B A L B R E R S EARD S
hBEDRIE > TREZ T RSB e LT F Y o
Alsm¥e 1k B F 43 H5% (cell line-derived xenograft » CDX)

Fli AR AR Y e b me B A 32 AT 2R REEHE
MRS AT 30 E KB L hEF GEBF N 2 REEAT T I
1990 & B pie * 60 fE73 ol i RS 2 AT ES HETL O B
WA o COX BN E ) G E B 5 FURpiBA it £ 4 il F " imie th § AR5
ERFREAT LB AR B 5 RR A Ee s
IR R A R IRE c T MR e kY T BRI RS R E R
[l I S %%ﬁJ%W&5¥ﬁﬂm%¢éfﬁ%wﬂﬁw»’U$
ERE&D o
B.p & "% & 64 43¢ (patient-derived xenograft - PDX)

LEFRALRFIARORE > FREHFLRBIEIRALLEF > @&
ﬁﬁﬂ%&@%ﬁﬁ*ﬁ$of—%a’wﬁﬁawﬁﬁgéﬁAﬁ@%m
o BB EY {5 R RenR %A FA] (tumor mutation burden - TMB)

wie = 2 4 (architecture) {r & F i+ (heterogeneity) #7123 &% # PDX @& *
Lo POX V1V #4582 b L hahadup 825 2 5 8 AR
EHIGEFORRBREFERLHESFDF BAPNAFEL > -
CHEHSELERREL HHN (CDX/PDX + humanized immune system mice)

Fli B RALEFIGROBF oL Fleag Fprane B - LA L&A &
EFRY & A Pb ot RLRE A B’ o A &ﬁ4ﬂﬁijﬁ‘w
HH sk CD34 ik d3me & £ B 45 CD347i3 ko 3w ~ 75 52V 5 frig
T B R LA AR SRR A RP|E S CD34" i n ifiwe I e
BrE o~ irwe 4 R FF AT T AGY 2 R ATIRILE B LA KRR
W CD34" @rnizwie AP REMPN AN et SF AR e o 5 A%
o 77 fm ve B B fr 4 & ﬁAQ’% 1%&%&&@&@%%%#¢F@’4
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(3). B AR

PF R DAFEEBE ARSI SRR RBFFET R AT
s H o

A 5% pF B E (spontaneous tumor models)

S - TR R &k K] BB R AR TR 2 ]
% © bl4e i T138 & C3H v &4+ 4 54 % ~ NOD-SCID % # *3 H)T\pHc = B~ % 50%
£ cotton rats (Sigmodon hispidus) ¢ & 2 p 2 ECL ¥z jim2 "R o Rm o
R B U YR E A R ERFREFEF 5 RE -
B.®XJ%¥ %% " AH;% (carcinogen-induced tumor models)

S FRERES R ES T ER B R
P38 i o b4e @ 1,2-Dimethylhydrazine (DMH) = 7 3£ % = = Wistar
~RA2 T % UVBEBHLEEH UVARS B FVB 3 R¥V A% 24 25
FA o BE G FEBEIRE > RBEP A IRBIT BT VA 2 T
P H2ARFY > L RREFHELF N BAL RS TR
C.4 Flezd B30 (genetically engineered mouse models » GEMMEs)

"EFE ATl P 0 AT PR T S 2 G E R E 2
FEEC o & FEIR 7L Flig 78 (transgenic) ~ #r & &L F1 7] K,ért (knock-out) ~ # £ F]3
e R p F L LR RS o Te GEMMS R A F g 3 B ot
T UM Baes SRR EL DR o A1 5 AT p g
A o S Aei 45t B o b]4e @ Apc (adenomatous polyposis coli) 7 % B )
%A 4 5 L~ KrasG12D & % e & TrpS53R172H % %34 8 | &% % o

2143 MEHS K * ARG ok

R S A F | BB LT A R BRI R
72 ERIAR GHRGA L R B T fRE 0 g L F 2
e

A FTRFHBAEL Gldot RA ST RIS TR
Ed o GRS RS R R GERET AT AR R R R ORI )

el FATA AR S BRI S RIS E 30T L iR R LB E
R



2144 BRBHEG ¥ ¥ dinFR 2 &
(1). A~}

B AT AR S 0 A AR RIE R R L (LS E
B (S) > T * LxSxS/2 2N E s A 0 T & KRG § e 3D B A
BRIR G D > R FHAABER L e B R IR BRI T A E LT
T AR AT LR L LA ) GRS o dok B A LAY
R FARE AT AR > T ) B R Ak A R ek B B R
BRIT A1 o b g b o PR B L A1 Ao G RO TR
STR P B Bk AR B S e ) B R R A o
(2). A EH

AT AR s T KE DA PR TG RS
A KR R A AR S s K B TR e ks BT A
FoRILE i e I WS B e T itk
(3). BF A RN - FFFRTEFR

FRHRE CrEBR PSR A R RR A RS by & R

2 ﬁ%*+’#ﬁéﬂ%%mﬁ%§ﬂ%ﬁﬁ P TRk
ATEF - FRRGES GEFAEERS GEFT(EAfREFRF). 7

(4). BFpHEEE S
R RN AR IR R B b R b £ R LR R 1T A R R &
SR 10 X AT R SRR e A R e B I B T e e B
P10 e BRI B o o R e e g U S R e A R A TR N L e
BRI g ATA KRR i SRR B BRI
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Model of Breast Cancer Metastasis than Athymic (Nude) Mice. PLoS One (2016)
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2.1.5 4 17 % 48 B A R

2151% 3

A ER A - Y RS AR FE DI A R AR T
BEINPLERDB DA A ¢ A2 F b TRk o BN A R LR S AR Y
H g e iR B e A pRALY § X DR mie 1 W N g A e
’z (neuron) - # 5% ez (glial cell) 2 2 #e¥ m®e (microgliacells) P v+ 4433
B oA T R o ¢ iiéﬂgvumﬁﬁﬂ@wﬁﬂﬁﬂﬂﬁ5°

WA A RS E LR R B F A b R e A gl
o P ow RS AR B o o ¥ R M X MR T M ARRRE ¥
P R TRA A RAR R AR LETE 4 RERRpRAGE T AR S I A3 P
EHT B R NEB R A T (5 RS B R AR A SR KA
SR T A e TR B R R L AF AL E Y K L PRD G e B
EEELEES OGP AT R TSR B F B m a7 1] 10%
FI AR AR FIEE 2 g B P D R A DR ke D W B
Bz b O b Ees 2 SELEPROERR I U S S S A ¥k L & R

A mre 07 T AR AT 2 2 R i e
2152 WHRAREF L#H50

(1). & Flsg #55

Feodiia Beog end B o R Ed rig N s REIE 400 BT K I 7RG i
dEbrdr 4 > TN H W F L e ok FE BRI LL}?’;TE'«_ =
B €& o Sk k-0 B, (amyloid plaque) ~ #¥ gk ek 2 (neurofibrillary
tangle) ~ 2 % & 5 s 2 g F A S re 1T 0 o K Fod mHL E R A BOp G o
i L IR % »H 3 & = & §_amyloid precursor protein (APP) F-v ik B+A $ AB42 ;
HE AP REE (R FA) P woe BOE B A F] 0 3 R amyloid precursor
protein (APP) ~ presenilin 1 (PSEN1) - presenilin 2 (PSEN2) % = & A F]&_p %
FORP AR FRPEABREDATD G2 BAFOR PR L¢P FAPP
Foo RSP EREER By Foadanl B 8 ABA2 hmie ¥ ap R B4 E
=1 FE °

P B R R ROEY C A MEIEB R R oS JE e K
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B R Flicd BB o LR Rl & A& L G R AL G Tau v
(I R A "" D RfREABESR Y P ARET B R B R R
Wi E A4 53—":;;{ (frontal temporal dementia) * = ¢ J13 -

sl A BE L FhTau s IR A P01 chizBhg X% 3 F S LR
AF ) R SRR A sREY s ap ko AREEA TR F A RERF W
AREREFESD O BAPM R BATF LW R P AREE AL SR

ARELE SRFEHE)I G AL EPRAARR . gL Y
AR BI- BV R EREARER R MO FF AT R B F Lk
H_ApOE A Flihed X =2 Fl o 5 - Bed FAF P F PR ARE 2
FpESL GRS 3 e FEAFAES 10-15 & -

JERFZEHECGWAS M E NGS E > 2 vy A AFE R v e
R p Menfp B TS o ipd A TR ﬁp‘m?‘ﬂ)i 3 EL SR HRER A
B PR i Trem2 A %] b A FlARGIRA A e fmbe > B o ARin L B
FIR RS AP ehifrf & S0 S SR ME o d 2P B B I R i B g ik 7 ehle
WAREESFFEASED G L % P 7 AR RS R T A SEA 51T
RS e g Rt o 0 3 A RRHE D B0 07 & Bldei g cigge K Flend R
EEFIARRAFIZRENI BN EFEFHPFRFALT P EAGApERS
% o Alzheimer’s Disease Genetics Consortium - International Genomics of Alzheimer’s
Project & B 2 R4 N2 F A FEminbdRp2 Pl & 4o
MODEL-AD (Model Organism Development and Evaluation for Late-Onset
Alzheimer's Disease Consortium)p| % i &7Hc38 i = > F F 5 5335 7l { 5B i
Bost e
(2). #FHS

B EBEEGFE Y V I 2 RIS N E R 0 AP42
F 4 (oligomer) s ¥ #0375 5 1w & F PG R IR R FF o 2 - AR p e
APA2 & MeraZig o d thINE R ABA2 3E O~ o E FIEH A ok o

2153 & g ¥ L5 HS
(1). A& Fleag #5530
b & B R PR At 2R R B F% (substantia nigra pars compacta @ SNpc)
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g o A andE g d A > 2 Fed B A48 4045 2 h alpha synuclein 32 f &
B <4 (Lewy-Bodies) ™2 A R o P wini HREBFF ¢ 457 F B a2 %R
B Rug e B Eeantad A E 0 P e dra -synuclein £ leucine repeat kinase 2
(LRRK2)% BAFIR R 63 SHMA ¢ RAELE B tas & n 26 4 Flie
parkin ~ PTEN-induced putative kinase 1 (PINK1) » 1+ 2 DJ-1 B| £ 7 "2+ @4 o
% R AT BT BT G g gk & L
FEMNA APRETDFLOELECELAN PRI PG e P BBAFIRRG B

&SR PTARB o P W 3 & 487 F ho-synuclein ~ LRRK2 ~ parkiin ~ PINK1

(2). #4355 2 b & S RS

LB o g Bt b iEd W i £ MPTP (1-methyl-4- phenyl-
1,2,3,6- tetrahydropyridine) - # 1980 & i > d 3t i B & 7472 F|F T 1 iE 4R Y
A2 ERG A F K AR R G § e AR
- HFRMPTP 7 L fo e R P AF Wt & F g e d 3t it &4 e g
AR g S s R0 Bl B SRR R AP ® o MPTP A £ 1
3R A A R EE RS ] I S B BT R
Big » % %o BiEH 5% mie oA 4 e MAO-B (H "e§ A% B) g AL (i § 4
% 3+ MPP+ - MPP+it 43 ;ﬁd 5 = arqd &2 b g dopamone transporter A& A~
A mre oo fhmiz N MPP+ ¢ Fr i A el S4B IR 5 i3 2 ATP L5 3 4e
@A d e B ERme = o gtk MPPHs g rdl A S 5 T e b £
& f% % tyrosine hydroxylase e/ 440" M % = s=cng € o 7 b & % ] B4 MPTP
AR E T A ApR 0 P m il s Y CH57BL/6 & i dodrsn b i iE o 2 197 5y X T
EEME S KR OTREE T AREA A Ak o

3 M MPTP 5% e = > #& Jackson-Lewis and Przedbor 2007 3 4p § 3% 9
MR T kD P& E RPNl o J1 % LT a5 3V 1S ih
BENBE AR W R o s S A RRBREM S TR S AT FRR
% 1] alpha synuclein 3-v en® ¥ 3aff > 7 & % 5~ i & §iF @ §L 5 MPTP 0
SR kiEF e AMPTPH S 2= 1 & T R d 3 MPTP & 4r g A«
Mg Ftag H g d o F T CFEUTR RV BAF

SURIL B RS B NG LA b kT MPTP o 21 8 B A b AR
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Fro TOUHFE L F At o SRR ET R RERE S B

poeb s ¥ — % ehg_6-hydroxyl dopamine (6-OHDA) -5t © 6-OHDA it *
d 0B A T R 2R R R R N 0 E R AT
A I 2 RANIH S AT UE 2 AR R BA S BN R SR
(medial forebrain bundle) £ £_ % #8 & |4 i crds o fist > 7 ou ) * B 2 A
Pl frdletr geke » 27400 Rk -
2154 A L EFHNT P e 8
(1). FP s g b H0N

- B S S - r =
'rF“}}’-\’lLIP—‘s/ZE T—"f

4

B RRR B PR INE I AGE X kB W e R RR R A R AP

M2 iRsee AHEGVAPT L ahw R o AT SRR 1 fEgsiR (working

memory)enz B e A F BY > R A B HFE Y BT B Gai 4 o d
S 5 plE AR g P15 (confounding factor) Ap$f#e § > Flpt AiEEk Kk 3t s

FE RN R A A EATR Y 7 SRR 2 LR A TR e 2

Brp il R A RN B ORI OM AL - o hBTE

LA TR SR A T e 100 A L 3R R s BT

A N ARR (F L H X ‘m"r:}ﬁ EawT g o

Q). ¥k F B

R R e T A RIEE RIEAE R B Mg KB B TR A
H

FELLERLA hodrt > PR RERAFES TS ER R A H T A f I
75 A P PES RIS L-DOPA kriup ik 4.7 $f2i75 - B %

Pl o oI E b ¥ 02 Lewy bodies A) & B o~ § T dedd g i B E G IR

i

2155 A FiRMHHFEF * anER 3 2

(). FEARERF S
lﬁ%ﬁﬂﬁﬁU?ﬁ”v*”ﬂﬁi@%ﬁﬁ*ﬁ%ﬁﬁ’%&ﬁﬁﬁ

Y/ T-maze Rlz#f* < HEECHF R NI E i Paz BApplaipd Y &

THAEE? &3R8 2 r & F G2 r i end B s radial arms maze R4 * & 4 %

3 £ R ALY PR RN T S AT IR B 8 T

Bt & F # % enf_Morris -kik g (water maze) o JI* i d 2 E EopL S
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ARBED IR o B e P AR AR P FE FRTLERST S
B o iBEPES T LB E D FRRRIAE K E T SRR (reference memory)=h
PR ",f\ T et 3 iEERe T O B IESQPIREGD 2 KR
(Dudchenko, 2004; Buccafusco et al., 2008)ox,4rt R AR H‘—“«sb T~
AR A~ F 2ifh (episodicmemory) E G FI* His 7L A4 2R F AT o
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Ad X BRI Y R EH SREYEEN Tl B o ks
¥ 41* MRI # $5 22 [18F]-florbetaben PET Imaging % £ 4 FAple eh™ ik o dgiEge

lp"

(2). ¥ & H g PN

¥ gndd 7 5 A 178 3541% open field ~ # ik 4 #7 ~ Rotarod pJ:& ~ T &
7 AplzE s poletest & = ;2 o F A A% HiF X iﬁm6 -OHDA #£5¢ » 7 LR H hie
*ETRB AT A A G A MR B % 2l & & apomorphine 3% 3 e k
EREFLE N A Ak € RIRR Y RN F L E R o b~ G M
A PE(E R F (R GRE) > B S B RER AR i
v ZAp B el 37 o

[ R ¥ f1* H&E ~ & 41 * tyrosine hydroxylase ~ a-synuclein & 7 =

i
=
_

BAd F2 27 k4~ SNpe ~ amyglada & % = 4¢ 5§ w2 19 4 &2 Lewy body
ot ¢bsw ¥ 4% MRI4F 45 £2 18F-9-Fluoropropyl-(+)-dihydrotetrabenazine PET

Imaging & & « %Hp foeh™ 2 BFIER o
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2.1.6 %fpﬁiﬁv#ﬁ's\

# 7k i (Diabetes Mellitus » DM)E_Fl4p $f 14 & G 42 0% § F 42 L 7 H 3 o
FER kB o MR T FRA SRR TR R R R g 0 T
Sefe ok B AR % o2 R HEL gkt > 2014 & 23k 4 1h 2200 4
Rk FE 4T (G18 R)E 59 5 85% - BN U S FF st R -
BERRA SRS & BT oW AR E ERP R P A
ABE BB RA LA B AN R T - ARRRTE S ARRR o ¥ -
AR A 2 p 2 LR BRI B R § oAt BTl A §
¥ Pl T H_d % & & ok (insulin resistance)5l42 » 58 % 4 & 0% - A4 P T
(type2DM)5 1 > i Aopmfe b 5 95% =+ -

LR BT P RSHA BB EEFE R R E AT R ES D IAMAT
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PSP AR AR G R F L P B ana ek 0 Ar g R B AT
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2161 K>
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= A A e & AR P AR EHOLAR B n e o B IOL § & eilig 9
Lo ARRRARLIS ARG PR EDLREA RS S PR
Bamte ST e F A - AERORE B e R 21,671

#2.1.6-1 % - 204 fop b 4 B8 it

B s 1R Pk

% A g STZ

“EFTAE Alloxan F A
£ 4f A E STZ i kot
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:;:;;r e BB = % : B F B AR LR S e
ArEFTEE
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B o enit & 4 5 streptozotocin (STZ) ¢ alloxan o d 07 i enig 4y &2 5

¥Eug 02 o alloxan fe STZ ¥ & {5 #Ek s » Fp F dende e & B E o

Alloxan fv STZ 4p %+ % F& %> Fead k165 L fe B L6473 % o

aSTZ : "grp #9% 1 84STZ1s > % :EGlut-2 transportersg 3| "% 58 B fm b2, &
- F RERmENATPT X8 ML 24 A > STZHH ¥ -
e T AR - FHELS A MAE LA o A 2
VA Uih L
H-STZ3 AL : 4 ] & %4 > % 100-200 mg/kg ; ~ &: 35-65 mg/kg -
A A ESTZ: v 2§ %7 MR ESTZAZ S X /) B < B §
oo RAEHF oo BE R F 2 20-40 mg/kg)

b.Alloxan : Alloxan-i# 4 B m e B X 2, X P53 p o &> F| S ¥ p o
Aenp WL > ER B meDNABA o« LB T B LRV
AR oo o Band] £ 5 F17$50-200 mg/kg - + &40-200 mg/kg > # A

LN M = - = e Y AL P2 — 2
TREFEFERIRAIMDZ GHE

Bp#Fip MARARAF
BT P MR AR S - AR R E P R R R
(non-obese diabetic - NOD) -] &4~ Biobreeding (BB) = & -
a.NOD- & : NOD-| & #1974& d p # + f=Shionogi=r#= 7 ¢ %% 3 “TH %
cho NOD/| Bl e3-43F#2 2 4 B o I & o o35 & WH R B lmve gLk >
(20 e‘t«‘ﬁ%}ﬁaﬁ ¥ EI10-14F 8 2 + 0 < HE o 00% 1 avk g R o BB
i3 F gt NOD | B(60-90%) % * 2212 NOD-|- £(10-30%) -
b.BB+ & : BB+ & & p i kWistar+ & - BB+ B ¥ &F #5824 4
B 2P qespd eng s S 4p 02 > 4 ¥90%BB B &8-16F $48) FF & 1
PAS A IR 2 RAEN L > FRG, Fioh AL & o
(2). %= ABARR
IR DL R RB PR G FAULE Blnre ik g e e B
B2 AR o s B N LS R R R AR e/ S R B o DR
PEASE R RO e B BT ity B2 3% 2 AN AR dhls e 0] g S
e 2 AR IR ek 2.1.6-2 ¢
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24 2.1.6-2 % = A Aop bR et

% EB B a8
5 o Lepob/ob ’J‘ &
L F e skl Lep™® | & R B s B
(monogenic) ZDF - &
AR SV T TIRT KK | &
ﬁ %rg:n'enijsﬂ OLETF - X TEAR E A
PObd NZO | &
EE i B A We ALE S B g bk
e FEETNVE & S ]
2T AL ik A CK + & _
iy \ fochE g 7}%
A E AL Flersw a4y

B AR A Fg e il Rd B A TR Ta Az i H AL TR gl
¥ AR g 0 B9 2ok (leptin) i 5L B AL Flak pn 58w il
RER AR AR ALEF N AR AR TR LR EREY
@ﬁﬁWﬂo%meﬁya%@m%i@%’amehy@k
ZDF(Zucker Diabetic Fatty) ~ & | #.44 £ o2 < %8 -

a. Lep™ .} & 1 Lep™® | B8 - fE B E 7 ikehds f N 0 K2R B e T
WAz DB E Fok o FIAREE o B R P A > 135 7 #pFid T
BB AL BER SR o TSR G v
Bl R R o

uLwW“+a:LwWWya{§%@§£@ﬂaw%wfy%&x%%%ﬁ
Bt RRERMES L BN L F R R A o 34T E R 4
PR AT LT G X 2R S 2 h gk 48R IR E £ B
Ao BB R EFE MR F A RE

C. ZF(Zucker fatty rats)+ &Rf=ZDF+ & : ZF+ &2 3 R ¥z 248 > 3
ARG~ N4 L g E L, p ¥ b F
B~ B PR B u B FMEAR T3 U o 1T 2 ZuckersE fops 1ty

-
i
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+ B (ZDF) RI A ZF~ &% % a jmd B § RAEFop 4 RA L 3] - ZDF
< Bl slge B KN ZF 4 B o e d i gz R fme ¢ dhimie
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B. % A F]esw sgyo N\
5 AR Flerie AN G 8 A R AP 1T ch- B RCEY 0 g N Y

st e R s AR o

a KK/ & : KK 88p & & ¢ Kondosz 7 eh— % = A Ao b4 &5 i o
BmEEFERNIEF L g REOR R R R E R TR
PR fora e R Ok R U SRR T A fod At o KKO)
B 54§ F MR B el o

b. OLETF(Otsuka Long-Evans Tokushima Fat)+ & : OLETF+ & - 1984 =
- B2 & ilLong Evans+ &l mahp HHE P < Blofg & A7 7 97iE
BT BEROLETFE ¢ 2181815 & 5 R W e 3 23 o M
ARG B OLETRS R %0 § SR = BafFrRagt i i
5 (6-20ik#2) A B Fmie RIS T - FFE(20-40F) 5 H 4 &
REE AR TARS BRI o ¥ by api B AR TREH
B °

c. NZO (New Zealand Obese) /|- & : NZO | B & d :ZF#H B 5 74 e
5 AR TR OIS o sput o) B 9-12:F #6PF ¢ FRe& ol (leptin resistance)
@ AL E R v e (hyperleptinemia) » F]m D1 5 & % s AL F gk o ipat
/|- BUF g ructose-1,6-bisphosphatases? & < 45 chi & > HR% § % fuld
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% 2 AP AOR & FR AT e Bt 2R ieng - AR
B REL - AR AR AT S AN ERE - AR
:}?5 °
a. GK (Goto-Kakizaki)+* & : GK+ &4 d p A 4 * FH X EHh LD
Wistar + B E 48 R 47413 Ik ehd = A ARORHIES < B i F M7 A
el FMEA LG F AR P BB A R Rp RIS wmee
TR BEFVERTFHEHEN - 0 29565 Find o

2.1.6.2 #3812 + 2 8
¥ ARARR B R L
PoABRR BB R AL

o

2163 N2+ 3k
BanEEp e ZaE & R 7 F BaE R 2 (Glucose tolerance test)
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2.1.7 2P 15y s 0B 4 HESS
SEE T ol Ao B s 5 e A s 2LEp A5, 495 (non-alcoholic fatty
liver disease » NAFLD) © % % 3% % & = B Fni & i K 4T - NAFLD e s %
M B 5 Ry AR T ¢ B enig B T B 07 75 % 14 (steatosis) & 2
EPE g 37445 3L (non-alcoholic steatohepatitis * NASH) » B & e » 7 iy 3
R T R T o R0 B R T e BRI e s B 2L 1
S g 7 A w5 30%Te 5% o @ 94F S TR ISR RA £ 6B AR R
A B AL B L 40% 0 ¢ Bt B A A C AN A L R A B L2
A o Fli o NAFLD © & 5 23k € & ehi B R 4AL > %2 = NALFD 7 2
P Ho5S o g B4t 2 NAFLD 425 B4 58 (3 37en@E 4 2 ik & 520 0 Tk # 2
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NAFLD i & £ %)% § #fofuid S5 F i s? o - @& 0= i 5
(Triglyceride » TG) i 5 ie 8k # + 314 MH5m v 1 o 15t 8P 14 B ¥
wre ¥ = faH ¥ 8> 5%pF > T B ¥ L NAFLD - o %?”El’gﬁﬁﬁ  5lde

A
I
e g L TFF R R ERRIFEL AR R

PG
4}5 A - ﬁﬂﬁéﬂﬁﬂx—;;]—;; A g Ei é:)?;] 57‘3:’:}_’14’—:}\:(NASH) é ”‘m”eﬂ “F%ﬂ -

B o R PF > T F 58S NASH -

2.1.7.1 ke »
(1). & ®g4c & (high-fatdiet » HFD)

& HFD #= 4 #i-3] ¢ - 45-75800chi + B A P8 Kk p "% 5 d L4, 7y
BN e P TR A R0 1 RE N PRALE SRR 4o > R Z FRY g AT S R o
o e HFD oA % 3 719675 % 0 L19GRR K 1 & 4 4o 1895 31 i & chg 7 49
Flbk & < B = iF 0 22 a4 o Lieber-DeCarli 4 & (7 35% %5 % » 47% /% k v
& 4o 189G nF-v H)4p st o HFD 31423 F3sa e it~ o Pk B BT 2.0 ¥ 408
A o #0447 NAFLD R 4p i > HFD % 8% § %% F 4t (dos 3% § 3
A B)o 22l C57TBLI6 /| K4k & 4p ke e HFD £ % 16 i » HFD /| & % 41995 =
et} b fla g A4 im0V RIER BRI L B B MR %G R
FUB T § o HFD 4k &0 4= FIRLE cnT] 97 2 0% § % Bt » e 4 8 NAFLD 2 e
SO LA i AR G2 o
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). Lepdb/db 1o Lepob/ob &
A.Lepdb/db -
Lep®™® | &1 8 0+t £ B Y hd 44 BUEM R TR (Chen et al.,
1996 )« #47 T IRAE & e & ~ 07 AeRR OB ok 0 TAET B DR B
B F o B E e g BB RS F e Mg %% % 1 (macrovesicular
hepatic steatosis) - & # 4 lén 4z Lep™® ] &7 ¢ p#1w B NASH>
Ra BRI EER (SLB Y )T ERFEEACUR > 5 H & Lep™™®
B E_NAFLD e 438 > @ # £ NASH 5% o e 4ok 55 Lep®® ).
B9 gi Fedoriih s 2 (MCD)R& & 3 7y wscnde & » BT & 74 25 & NASH #
;\: °
B. Lep®™® | &
Lep®™ |- BLF 144 § & (leptin) £ F12 ¥ % ¢ HIEHR % > SMp L
Tk e Pl gl ¥R LFRERE HFREI - FHE FLm B LA
R Vel - S el 8 U s RERLAE SN AT SR e aN QUL g 2
5 Lep®® . 8 MCD & & 34 & 7= ¥ 31 % NASH -
(3). ¥ pig Efr"edk 4 £ (methionine and choline deficient © MCD)¢4x &

MCD 4 & %45 it 4 835 % NAFLD ehd #4582 - c %4 80 ¥ 24 B &
¥z 2(9 40%)fo? Fnfgin g £(% 10% ) "R fr? Fig ik L R G-F 1
Lot R R fg 79 (VLDL) 3pfinsd & 3 o gt ob > WiEgpak 7 ¢ A7
B VLDL A o 3 ~ SFoeg s fh ~ WFimbe o2 s § VR4 U2 BRI % o
PRk g s L g MR R o F e b T FRg A ZRIT UER
wREBFOFLR ffoRe S e (810115 )-MCD 4 & 2iF {8 > 7 L AST
e ALT &g & 3 4c o @:rg MCD 4x & $-:# 35 NASH> g F L pfez e it (2-8
¥ e BF P F e R NAFLD shd - 4% > D3R o S 3bg 3 ¢
R L Aol B Y o k2 > kS MCD A& S et i R IRAE F el £
FaE (10 P % 4096) © Flet o g HNA W AR 0T T & NASH Ap B2
B EEILE L o
(5). B "% FpE4 & (High-cholesterol diet » HCD)

ARRF S A 2 R EERM AT ER DL S EAME A ek R

P A F LA RO O TR o ) &S 7 1% % "EF AR (1%
57



HCD)Af 77 o %% 5 AR F 8 4e > R Wim i+ P E & - P ZRY Wiy ~
PERR s e ¢ ALT - 2R m -8 * 3 EEFMES L+ Bt AR B ARG X
BUPF > NASH e g8 { 4P B8 o ) B4k a8 3 "% (15% )~ B 27 (1%)
GART NP REOME R TSR AR L ALT 23 10 &

adiponectin * i< ~ 7g 35 @ B Wk (TNF-a & F1 4 E 3 4 ) fodFifia it o e

| B AR PEFERE (1.25%6) > % @ (05%) & as AR BE BRI

L~ Zie it feghait - HCD R & B "t B "2 B 4 & &b/ BLH 7o 955%
ey B 6 HFD & HCD /| 87 3%

(6). Meak# £ 1 2 % F A R4 § (Choline-Deficient L-Amino Acid-defined Diet »

CDAA)

CDAA 4 a2 MCD 4t a3 07 » 3242 72 54k o 2Rm > 5 CDAA 4 a P » 3
0RO S BN o AR LBk o CDAA & &7 % E MCD 4 & { £
e NASH o &k 47 20-22 i¥fs » { ¥ LAFER 21 o &4 CDAA 4 8 22 3% (s >
JRME 5}%3 fad b fig ~ BUEF AR 2 3L E F e Ul (Homeostasis Model
Assessment-Insulin Resistance » HOMA-IR ) & ¥ 3 ¢ » o7 %% § % ol 4o o ot
tCDAAAGL &7 NE B a5 6 @ B I E 5 Bait caNASH(6-9 %) -
(7). foz/foz -} &

foz/foz -] &2 3 % %<0 Almsl A %] > Almsl 5 Fl4as chd-d B i sk =
AR Y VR EEAR AImSL chH G AX RPN O RV A E Awe )N #iF {08
B G Moo foz/foz & BUE o fi 1L e e R AN @ 5> ¥ i BT 5 G A
ot ~adiponectin g - ~ 3 4o PE F R fofy ik g M ofoz [ foz /] B4k 4B Fq 4k & (HFD)
# 5% { f & 0 adiponectin & © - ’?é&%]ﬁi%fg’ SE B o Fla se] RAHE
P dn gt g B i SHNASHe 2R @ o 4¢ 8 34 K foz / foz | &l % = NASH
TP E AR R Bt ) Blen-fd 0 k)40 foz/foz C57BL6/) -] & ¢ ++ foz/foz BALB/c
] EURE o

F 2.1.7-1 ZUIFpE g T Ee 0N PR

o5l & G A Bg AL PRV Y NASH

45-75% ihit + 1 2 P~
% B Pk o S8 e HFD #E
Al d 71955 > 119%
BRI E e 18% %0 T

i ] i ] e
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B o o
Lepob/ob & _ 2l &FT 2 &FT ! E 7
Lepdb/db = - 2 3 2 =) * BB
Arasl ¥ d R aE (4095
A £ ) fria 5 (10%5 £ ) e )
@ N " oy B 3
MCD 4 = A Tt # 2 P AR
% o
TR TP =N I DN
R 1/13"”]ﬁ%°"?f7¢fz
HCD 4% & % v A A A
2R nase) sanmn | "F F F
(0.5%) pe & -
foz/foz -] & - &g &g &
28.9 kcallg L-glutamic
acid ~ 15.8 kcal/g L-aspartic
acid ~ 12.7 kcal/g L-arginine
% 8 . 1 AR 3 g
CDAA%S |2 105 kcallg L-leucine - m& R PR
B e PP KRB
(choline bitartrate) -
2723 %
SRR AR MR 2 4 44kt 2 o AST (GOT) ~ ALT (GPT) ~ = e

o > A
EEEES X8 2 X TR

B BN AEERR

Mo R AR R E AR T RS

2.1.7-2 -

FHE LS o FRorny e 72l i RN SRR L

1% Brunt & 4 (1999 &) £ = )EJ&S;F,

Fe b fig 3AF STIFRRR 200 Bl as Ko ok

32072 MG AR A

By 95 0F = e b Fq AR TR 20 )
* ¥ <5%
HE 5-33%
PR 33-66%
B > 66%
273353 %
s F e RFRERA T #a C AST (GOT) ~ ALT (GPT) ~ = 4 i fig ~ "£ FAE

T BT A R G RE T E A E % 0 X M ks 10%:0Y (g

5tk (formalin) % 2 » &5 2 7 M & s -
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( haematoxylin-eosin stain - H&E stain) iﬁf'_ﬂ_#« ,ﬁaﬂ%?ﬁ% o §ob s ] H

PIFEE R MR B TEERR R R 2R

274 $4 2
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218 AR AR

2181% 3

R A - BRI E v AR R M R AR LrE 2 e i
BALNEEFRFEERA DT A GEEAXT PR T HEREE o Ft
FHS BRI BRRZERRF B BRI - BEBFHR 7 UFLRR A3
(phenotype) €% 7 Ir et 1“7 55> @ 43 ek f Ao de p iS5 g i { A HOR
FIe TR AR e T BRI c RBERR AR R LR
£ 2 ¥ 1.2 7% (allodynia) 2 5% ¥ i 5% (hyperalgesia)irfe & ~ 7 7 cfF g % 1 2
RAFA R FERFOREL L - A DAL R EFAFOLUERERE
# J (nociceptive pain) ~ % g $ % # (inflammatory pain) fo# 5 & % &

Q'J

(neuropathic pain) i s fheefr o 1395 2 3f A BT T > 3T 2015 & = B EEA P A F
T e R rFES R R R SIS B R N o BT E RERR
(headache) 2 & 88 4 (migraine)~ #L 7| & XTerF e o o AWM R F 3 = B
Sk g SR HEERERAAERET CRE D )R P PR
iy i 2 @440 Lfa%“#wmp’;\ow | &R R B R 1
PR B NEF A AT AL DTZ AP F g WP AR PR RN AR

B~ B R T T ARAR M B B R 2 & b B AR e R

2182 R 5 75 chipl &

WP ECRR A2 ELEEF AR ARAARE LA SIS R ] ]G
A& Fpl T X HF i (reflexive) & 2L 5 &t (non-reflexive) sk J o
(1).F &+ 7 B3

FOapn g Pl R ¥ AGT6 AR MR RS BERT LTI DR e

S AT AN TR S Ba st - E F B S '?')g‘ps?.u 4

L A 5% (supraspinal)geiE iR T g 4 o R i F RAT & R FauEH X
RFBETAFOF LT 5 PREATRITAMYE TR ERS R E B
bldhex 113 F erd) gr(noxious stimuli (hyperalgesia)) & & 3 ¢3§] 5 (innocuous
stimuli (allodynia)) & 4 B p 8 & 5 (rest spontaneous pain)* & &_# Fr e o

Foa R R BB T O B R RN ik iR (7 o SR 5 AN e e
SlAe i oF fL 5 R# R @5t (primary hyperalgesia) ; % § 38 g5 £ & &
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(threshold) & 57 & ch v ¢ BB F i £ G ehmid > 7 T BFHA ¥
i &z (secondary hyperalgesia) »  ® & 3 i ' %7 & ¢ fg4d (o7 ol LA w1t oo
RF BEsd a5 ¥ & R ot £ lacx g b Rl wilgies g
B P T e @ e - s kw o F L RT3 ¥ 2 7 (allodynia)
% 7% F 5T (hyperalgesia) % (4 4p B e » 7 A RA A # % £ RS Pk
TR

A#R (thermal) §1 gcipl 3

a.® k& jp|3(tail flick test)

PG BE BOF en#f F (thermal pain)iplid = 22— o 2 % Bk g+
JREFII G BORBAT P TR > BEARRD BRI T e b v
Rl vt & 03 R 2R aEIRI IR Z % AR O PR (cut-off time) > 12 ¥ 4 B 23 ke
gﬁgoﬁﬁwkﬁﬁiﬁ%%i%ﬁfﬁw’%a%&ﬁ@ﬁm%%ﬁﬁ
AR 4t

b.#4 4 g|3& (hot plate test)

FATRIEE T RBRIREF B D ko & R A AR B F R A52°C >

SIETRER R PFR A F 5 30 4) 0 A B jebk S BLAORE SN AR (5 PR

Bl A Sk PPt & Ak e B o pag g BB enE L B B AR
S5 AR R -

C. % # §| ¥cip| ¥ (plantar test)

Bois s B A PRl 0 A 8 RIRES B P ol gaR s B
B PIREAR VO FHRIRR DRI VN e - B ETHBR R %R bldo 2 %P
FHRERR DTS ET o LW G o Ve - RS RIRERGR R -
B.# #% 3% (mechanical) 1 gcip]

WHRAFLIRETRZEN AR (HE2ER G R 55 k)2 AT
ARTRRES ) REARS  BIEI
a. wrRPER RRE

wESH SR ERFEAR > AR £ #* 542 von Frey &5
(filaments) i B2% » * e £ B e e nx &a 2 s @ F L r - 4
712 049~069g-~109g~209g-~409g-6.0g-~ 80g % 15.0 g =¥k ®ikia

BIEE G von Frey B flfe wr¥ » 28BN T - 28 e i o 4F
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). =

FOD8 ek wrE Ry R it n E R o2 afrfw F BT I

2 L 509 hE ¥ #& R B & (allodynia threshold) - 7 4 F % % ¢ * ¥
— 42 von Frey S8 34 & 48 11 3% » a4 3% F g 0% o von Frey e
SREERE AW IRA AR B AR SR ol SRR R R
(post-operative pain) ~ % & % % 0 3 ¥ B & i (osteoarthritis)™ % o
b. 4 BA & BRI

HF R STRER REATARR I T R TR R 4 iR R R RIR
i OF & 0 BlR 3 (dolorimeter) ~ & # 4k + (calibrated forceps)
Randall-Selitto # & |3 & (analgeometer)>t 5w~ B & &8 %rE b 35 4
B W20, b fcetied FORRS o B RIEETY 0 5 I a5
B0 B 0 BE o LR R FORAR TR 8 o (fibromyalgia) ~ 3vss 5073
(myofascial pain) = % B & 3 e 48P
F LR R R
A.p B # 7 5 (spontaneous pain behavior):p) &
adsEF LEEFT

PUEEBE LR F R WAL P AR LS T 0 AodR B
(formalin) ~ 55 % (capsaicin) & 7 = i > 2 {23+ B gard chps & 47 5 (22
¥k WO E e N 7 s Be (acetic acid) & ¥ AR (phenylquinone) o o &R R
VES TGl =T 0NN £ e (L R B N R T E U
Tl A F eGSR s K+ SERaBE SRR T G .

b. #=¥ I % (paw guarding)

R ERR A SRR o R A T RRSHEFERE DT LG
R R L e Be e v e g0 @ B 5 (CatWalk)irliE o Rl e %
g §* (weight bearing) it 4 B poprd Biogdh A ) o
B. #¥ 4 3% {1 (avoidance of evoked Stimuli)

AREF KPR P ERRA Y L AR T RhA A o B A E & SRR
Fle XMT R FAGRERE R FORRT T TR o LR
#l3#(thermal escape test) & ]+ » 324 % d & Bipz > 7 H PR is B
VR R SR MR- BOEE SLRE - B PR g R
BEAR O FLiBHF R HE- e R D EBR

vo



s fo%] 45 (stereotypical) {7 & FRF r23= i % o $ 3 a0 R e ¥ g
MR Ed B B G T H R F L B R
BB A P L E AR A R EP o Eoa 2 o )R 3 $ 55 1 (locomotor
activity) # =k * {7 3 (rearing behavior)¥ r2i8 * ¢ (g ~ 4 gop R oM & X
to B 07 o & # 53 752 85 (Wheel running activity)s 5 853 & 85 6 e

- BER R AR R e g0 P

2.1.8.3 % R A Fide M 8 F 5

B B ﬁﬁﬁfﬁﬂhﬁﬁ H ¢ 3F 5 HCAIF R E BT TR R
Thg ORI RIE R 2 bR B E Ry iR LR A BRI i i 2
LW R E PR R B R e AR gh G 0 F b AT ] R TRk RlE
MTEAUED T RARARENESROFRA R EI X FEFIRET R

(1). g% % K/ #5% (nociceptive pain model)
B % (nociception) g 4 55 s e R Ly T BT T {pr -
¥ B % E(nociceptors)id & 3 7] it B4 5 (Gl B hiiHs )~ R
(Glder B RES) g LA Swie PR T € A2 L » d PRI
Moo Lt g LA E ME T WK ARG AR DR -
Al B™ B Rl
# % : ICR 2204 ] £(20-26 Q)
& ek &g 8-10

1 AERRBRE - BHRE ] LI R AH> & pF P (baseline)
2.%&%@}&%@ﬁ*6i9ﬂ%¢ﬂ’%iEJQ@&ﬁWM”Gﬂug
BRAR)E B3 9 fH(Mawg BRI F A @ % > 1 3 R BAUR Tl sk ok PRV X

i IS L bV e sF G o

3. BT FE LRI EEW A LA EE Il o

4, R-1Fpl4~ F(test substance) v PR V(N H B 2 4B ) B TR
fo BT — 0™ kPR o

5. dok AL > R AL D Sprdl et A BF LR ERlE kR
TF OB ok o




B.+x & * &P
#> 4~ : Sprague-Dawley (SD) z& {4+~ & (160-200 g)
& ik T 8-10

1 AFEFRBR > BFRBI L R LI ERHAH> LR -
2. Eﬂv‘;ﬁ’%fgfﬁﬁ‘*l‘%’\Bi 97f/m“ f\,‘g‘_—' 1_£_EJ\ &z%}ifg@?'&%?6f"}(i§f§5f(
B)R B30 0 f(Macg B)RIA 3 @ % » LA RSB TIpes b R 2L
15 4) 12 B 30 AT o
3. RipH EE LR P A RINIIER Bl -
4, BFRFFUCIRD N(AEE B AR NP IFEFSLER- &
R PR e

5., ok ggle ™ B UL Y gl A P HFLR > SF TARREG
S

C.x R#FPIF
#- 4 © Sprague-Dawley (SD) zz{+ ~ & (160-200 g)
# iz et 8-10

LR ZHFER S 52°0C &+ &g > 44+ > R H A # Fcd(withdrawal)
FOREPER o

2EHF RPFEE A5 T 10§y B dof ot & B pE Y 00 b (8 B AT
R)& B 10 H(Hagg R)PIZ 3 @ % » AR A RFF R EEFFR L 30
PR B3R —k;}ﬁx,}

3o MipH EE SR BN RIS Bl o

A RFRIFFUCIRD (A HEE NS B TR LR - R
1 BIEE o

5. ar% FedR e Bl F R R P B dlley Bt P REFALR > 5 TR
T Ok g AR o

D.+ R < pn 7 #3:"

WA B S Al e RIS R R 0] 0 2 T s ch R R
R el AREIE e R LS LTGRO L

# 4= @ Sprague-Dawley (SD) zz1+ < & (260-320 Q)
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= lwiEix &g 8-10

= vt

PE

LT S BE A ovon Frey B sl SRR Y AR AHE(- &

M R 1500) 0 W) 1% BH Ad e 15009 -

R R R SRR T ARE (T X BRI M- AR S 0 PR
syplantaris muscle)#t 4z k1t £ jis7 8w Foop slA2iE 2 > MFER F MR
Ho AL REFESE -

RElAe i T 24 ) RS o PIE WP R AERAR  EREAEARERRA
#imdp £ 1009 h+ B o

.%w%*@%ﬁbﬁ Pl s fg® e o MR T R U (R H s 2
F)EA AR N ETEFEERE - SRR VA -

-%%aaiﬁﬁﬁ& FiEreyile) R BEFLE > BFTARRT

7 OB R TRk o

(2). LA A $-3% (inflammatory pain model)

LR R ends o HR) R e RS end et i b 0 L S MrE e R
G s Bl Tl € dlded POk e R R TER OGP R ER R U E
Evglmie ZB g S A R F o 2 @2 AR FL 3 S 0RE LR
B GiEa R Y 2 @R G Y A - (Opioids)fe 2 AF B cpas i # (NSAID)

L3 oo -

Al BAG B FRRIR
# 41 ICR 2214 ] £(20-26 g)
& waEik §#8-10

= .

.:t&a‘r,?,fﬂ;*urp}i—a FEHB B S R EE RS s gy
N AR S R (0.02ml o 2965A 7% ) o

JJSQﬁmepﬁw’c@Juwwﬁi%%@’ﬁ&#éiﬁﬁﬁﬁ
19 30/47'5'@‘;_"

kRS AR T S gl sd AR b i

B.% £ 8 Rl
B4 1 ICR z12] £(20-26 Q)
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= lwiEix &g 8-10

L # I T RS S (R S R) B LB RS s
MLEHARS H (0.02ml - 29673 7% )

2.7 5 Sl L H o sk agp%ﬁ B GpE o 2 gRHP 51 EAR B R
fe 30 & 4 o

oAl w S5 A4 5 & 0 12 10-30 A48 5 B IEEP o

Gk ASLERWEARG E K2 AL MR AP LS
IS TREE SWE EEENy

C. + 33 ¥ (Carrageenan-induced)
# 4= @ Sprague-Dawley (SD) :zz+ < &{(180-220 g)
& sk & dct 8-10

= 4

v/z-:

197 ~ && &2 von Frey S sipl® (5588 ¥ AT A#E(- &
A% % s 1500) 0 @) 1% HH A @] 1509 -

2.3 s mgrd potbp 2% (0.1 ml e 1%Ri5R) A ER KRR -

3 PSS PESREFNRR  ERBREEYERAG R
BB E AL <3 1009 0% K o

4 Bipiat % BUES A L il ez /%@I“’ RefFRplp oo RS (A e
R)BA AR P RER L RE- & bﬁﬁﬂrﬂ#lﬁﬁﬁ g

5%%@E£ﬁﬁﬁ&?§ﬁfﬁﬁﬂ£4””F%¥£ﬂ S AR
- S T N

. % 24 %A $(CFA-induced)
# @ Sprague-Dawley (SD) zz{+ < &(180-220 g)
& wmiEix € 8-10

= ok

PE

1.#73 ~ Bl& L2 von Frey S asiplE %2 ¥ AR A#E(- &
Ak L0 15.00) 0 ]2 1%+ BH A @ ]2 1509

2.3t nkmrd N oxsb > A X EA0.1ml e 1%FR) UEER F R o

3R >A NSRS 24 R EBERE YRR EERBRER Y ER
R ARR B A A AP £ < 10.0 g et & o

4 #ip i S B A RIS Rl o BEFRSF T RS (B
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‘\){;55 BRI TRIR A= 2 4 Eﬁf‘:’&wﬁ/? - IR EEY LR -

5odrk r Rk G ALRE G OEME Bl Al AP P EFALR P TR
R e S

E. p?pg‘:;;; ¥ B2 ¥ jp|E&(acetic acid-induced writhing test)
# 4 1 ICR z4] & (20-26 g)
& wazik & 8-10

L #e (Rl T4 T PR S ( 8 8 )l B TR RS T L
5475 2 (20 mitkg > 0.5%:% i) °
2. % psfeid 3418 5 7] 10 A 48 > e R O S Hc o

BoArASLimir W S MY Bl PP EFLE 0 SF TR
M

F. ¥pR# %5 ¢ B (phenylquinone (PQ) -induced writhing test)
# 4  ICR 24| £(20-26 g)
& wizik g e 8-10
= /é: .

LoAR-ER Frore R SO H e 2 4% ] B R (S > N L
st ¥R (2 mglkg) -

2.3 F AR ET(E 5 P10 248 o AR IERE Y Uk o

v T e b KB MY B gler Bl B P EF LR S
FARGR TG Bohdt f otk o

(3). # iR 5 #-3] (neuropathic pain model)
SR d ¥ Y Rk st(somatosensory system)df i £ s #73
Ao F PN F L A G R RPE G208 W SR s T Ak s RET S
EROLAEF FEES o B B PR R HRA SRR -
AxREFHSER
# 4 . Sprague-Dawley (SD) zz+ + &(160-200 g)
& wiEzk € #c o 8-10

1'/22-

1.#7% + B& 212 von Frey S asiip € 15 a8 ¥ R R A# B (- &
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2.1.8.4 i§ B # K #-3\ (transitional pain model)
(1) R A #3
T AR B EP R T A AL R A lAsa 2 W A (R B sl g
BF k-
A. ¥ AR
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3. % ‘/_,3'1'19 FLAPIEPRRFEVERR > EPPHREE VARG BRFAA
EAp £ %3 10.0g % & o
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B.™ # %7 57 (low back pain)
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SLRPs w7 A4 & = & #5(1~11) o b4o% B £ T A ¥ 5 ~ vosd g ¥ ch¥ - 4

SLRP fibromodulin -

(4). fU* 2pmh 8 F B & K o) HHECS
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O L2 B Y S G o PR AR AR Y SF OAhL BH T LR
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A ST EA A2 eh3 2k R4 5 “injection fever " » 1912 & Hort - Penof &7 = %
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Foigk o B EEPIRFE 38 L - B niE (A ¥(Maintest) o

s-enf] & o2 &+ (Preparation and injection of the product) i i+ © &1 &5 -
RS F T X X 385C - FHPlA S~ &4 R4 I -K(apyrogen-free 9 g/l
solution of sodium chloride ) » X fs s #R &> 4 ndap & 278 £ 05
EAP 10 T2 2 B E%T b o

4= 48 & (initial temperature)fe & 3 /8 & (maximum temperatures) s 4% @ "
Arde R R Ap ko 00 A ABRHIR 2 ke bk o F IR 30 A dEtes- o EH Y g
B R PTIEITL AR Bk h 247408 B 2 & 38.0C 22 398C2F 4
NREA S e "R ER" Rip IR 30 A diced- ME  F s
o6 EHER - XL FRBBER AR R L L F JE(response).
¥ FAR fPF o RIALE F v Jis(zero response)

Bl % % 23 (Interpretation of results) @ # R & L ~ g s &L 2 H 15 & 7o
FLHPRESEHE v AR NEAREEL ZHRP 138435 - B
A %I 423 14°C > ¥ 2 Buld F ang 2 o] 0.6°C o R & om RIRERS i B R
F(pass); - R A AodiE 14°Co PIESMFRFEESS5EA 3 488
PoRBRESANEN 06CHEF A ALEIL P 8L LT F B
AZHE 37°C Pl & T RIEFFLERGE - ¥ UBHIREL S P D AMI TR
5 12T RRE Ao ing P A R e AgiE 115 °Co A SR X R B B RRR
b % iziE b s edgiB 1.15°C > (e 4 AZiE 2.65°C 0 RSB 2 2 ik
¥ 1lEainif A ol 2.65 °C > WA E R BRI 2 W g RIE(Tail) o gt g
% 1428 68 4 F il (B(M3)2 2 i #85(3 )P 5 2.80 °C ¢7 4.30 °C»
$12+%2%8+% 3298 4 3 cnid tB(M3Y) 2 3 E(F )P L 445°C &2
595°C -
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SRR Biag (°C0)

("¢ 30 48 | 60 A4m | 120 A4k | 180 A 45 | 240 A 4 | 300 A 43

$ 1w g
$ 2w

S
w
T
RS

Bl 2.2.1-1 A= B Pl X 2 HR kA

BudfaE 2 (°C) HetdFHELr 2 (°C) RS

(+-)

S
[N
ks

N
|3
b *

*)
w
3

B 2212 # kG5

2214 R% A

Ty ko e WFERY Gt PR
BT H B E b fox e B e 0 4 A IBAR Y Bcd dechim e A A A
?#?ﬁ{ﬁ@ﬁ%%’ﬁﬁ%?i%ﬁ&@ggﬂﬁﬁai@ﬁ%@;@,ﬂ
BRigRE-ALRHEFE R UREESS TR F% 2 REEER
ik B4 = 480 A w5 A 44 R 2% (the Rabbit Pyrogen Test) » # i i#]3#(the

HREUFEL PR R EE 2o 3

=
-\\

Limulus Amebocyte Lysate test )4 8 1% % ®& & it jpl:#( MAT > Monocyte Activation
Test) »BP P SBRIVNAATHLE, Lo a2 THLE ) DER
A kit fF B R R o
2215 $¥FRREZ AL
é%ﬁ%@%%%@ﬁﬁ’?%ﬁﬁ%%%@%iﬁi%#@@?ﬁ’#w
o R e PR RAARF B TR SRR Fp &G R AR
o wm— e EEBAHHFN I F (88 horseshoe crabs)s iz » eh
lysate of amoebocytes & # Bl \m M & & > %R BT 201 & 7O £ B o5 Foa
R BRPROT N & BFLAL B2 RPIFIZEP A ZRR > D B2 F e R
SRR T g P RIT A FHEP NN S A RAE Y S
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EEEP AP OTRFELNRE BLY 2 BHEAFR BRI AEATR
TH P R RRE(MAT)R ST - B R R s R .

H % mve E i 3%k (MAT) S 2 @ 4L 2005 & g i = 2 ke w
(ECVAM - European Center for the Validation of Alternative Methods) {- 2008 # %
moRERBEREALE ¢ (ICCVAM - Validation of Alternative Methods) 4+
FRBLaGERET T A ReEkE o p 2010 A 2 k> v - B E (mMEL ) 2.6.30
T EBRBRISEL S 52 - > MAT 4 4k FDA“L $£4 6 -8 R o) 4 % 4Rl
F¥ % (Guidance For Industry — Pyrogen and Endotoxins testing: Questions and
Answers) “ ¥t (T 5 & F £ RGBT S &t vh 2 REL <IBI>E RBIEE

BRIEE - BEERE S SRR N mE N R R 2 T
BN EHABRRRR  Efwe E BRI R 2R R (FHENF F o2

28 R) cwi- R ER 2 2 o B RIZEHE T 2 PyroMAT™ % 5L 3 &) »
3% 4 Bié * 4k g e Mono -Mac-6 (MM6) A #g B 1% w2 15 5 B % iz ch kR o
¥ wmre g h b FEcE 5 A 2 9 o 7k 4 %-6(interleukin-6) - %ﬁ-d BEH
[IL-6 kFE B RS F R R 3 o F A% ELISAmicroplate % + - f& & M 4+
HOIL-6 ekl > FIMMG Moz 32 R PP g 2 IL-6 & F > lwmre } ,%’-,.zﬁ
# 3| ELISAmicroplate {¢ > IL-6 4~ =+ ¢ 4 microplate * & » % 5 cfifna - £
7 tedt s enzyme - B 2 S REE R AR S SR T 0 Bt b~ enzyme
shisubstrate > R RIGES F 0 B IFRE R L6 AE AT g

A B Rl

Endotoxin(Gram-negative bacteria) oo i oo cytoikines
Non-endotoxins pyrogens Monocyte (IL-1B, IL-6,
TNF-a,IFN-y)
fo
Detection of IL-6 with ELISA

22i6$%é%

1. Meisel J .Determination of Pyrogens: Comparison of Different Methods. ALTEX.
1995;12(2):89-92.
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Meisel%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11178422
https://www.ncbi.nlm.nih.gov/pubmed/?term=Comparing+the+LAL+Method+with+the+Pyrogen+Test+on+Rabbits
https://tw.images.search.yahoo.com/images/view;_ylt=AwrtSrd0OwhdZ2sAvl1t1gt.;_ylu=X3oDMTI0bXVnNnRkBHNlYwNzcgRzbGsDaW1nBG9pZAM1NDQ2YmE3NDI5YjdiM2FjNjY0M2FiMGEwNjA0ZTEzMQRncG9zAzE1NARpdANiaW5n?back=https://tw.images.search.yahoo.com/search/images?p=monocyte&imgsz=small&fr=yfp-search-sb&fr2=p:s,v:i&nost=1&tab=organic&ri=154&w=162&h=149&imgurl=audilab.bmed.mcgill.ca/HA/HAimage/blood_monocyte_t1.jpg&rurl=http://audilab.bmed.mcgill.ca/HA/html/blood_T1_F.html&size=21.4KB&name=Sang+et+moelle+osseuse+page+1&p=monocyte&oid=5446ba7429b7b3ac6643ab0a0604e131&fr2=p:s,v:i&fr=yfp-search-sb&tt=Sang+et+moelle+osseuse+page+1&b=121&ni=21&no=154&ts=&imgsz=small&tab=organic&sigr=11l35b8cb&sigb=14494olta&sigi=11nm4l648&sigt=10tcge6kc&sign=10tcge6kc&.crumb=FcYgxXBcGu7&fr=yfp-search-sb&fr2=p:s,v:i

Fennrich S, Hennig U, Toliashvili L, Schlensak C, Wendel HP, Stoppelkamp S.
More than 70 years of pyrogen detection: Current state and future perspectives.
Altern Lab Anim. 2016 Jul ;44(3):239-53.

Hartung T .The human whole blood pyrogen test - lessons learned in twenty
years. ALTEX. 2015;32(2):79-100.
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Fennrich%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27494624
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hennig%20U%5BAuthor%5D&cauthor=true&cauthor_uid=27494624
https://www.ncbi.nlm.nih.gov/pubmed/?term=Toliashvili%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27494624
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schlensak%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27494624
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wendel%20HP%5BAuthor%5D&cauthor=true&cauthor_uid=27494624
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stoppelkamp%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27494624
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hartung%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25863033
https://www.ncbi.nlm.nih.gov/pubmed/25863033

2.2.2 g% & # 58 (Rabbit Irritation test)

hOL R Tlgclidsh %A A KR %EZ R E ¢ A IR s (erythema)
-k *# (oedema) ~ #A-g (eschar) & gt & g -

2221 ¥ A %

Tlgrena & 5 ¥ H - ~ £4F 8@ § @ * (single, repeated or continuous
application ) s /4442 & 2 & FR 2245 B 4 Wk & R (localized non-specific
inflammatory response) & {7 flpRSk PP DL TR S R /HRE AR 5 31 Tl
Z XA odr B GF AL TR AT R4 AT FE 4p 5 ?P w3 1SO 10993~
ASTMF748-95 2 FDA Guidance documents (G95-1) % = < B {440 % i &

oo AT e 5 CNS14393:2004> 25 @ - 4 CNS14393 2 % & FDA(G95-1)
v 231 % 1SO 10993 -3 » 32 ISO 10993 &Ly 7 + Ft F o Bt b 2 Jrend 4o (4=
i ¥ % -1SO % the International Organization for Standardization m‘ﬁ’ﬁﬁ »1SO 10993
F=aT %51;% ® 41 4p 7 1 enif 22 (Biological evaluation of medical devices) - 4p 7 1£3%
FeRA & P2 EEFREN RO PREEFT A RARREN
AR TR ARG AT A E R A ANE 2P Enwie d P RS
47 F géﬁrﬂ’\*ﬂ?]{’}"\ LE~FRF BB R EEET
ISO 10993 i 4™ 7 20 B+ 78 > # ¢ % 10 i + 38 (1SO 10993-10 ) 5 #1435 (Tests

for irritation and skin sensitization) o {1 g S il Azt F E B WE F A - A7
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HE R B AT HE B R = f2 G (necrosis) 0 T iR A
B R AR A K RV o sa(redness) o kIR IRIEINEA B oo TRk T A L A K
T gc:d % (Skin Irritation Test ) ~ &£ p 11 gz % (Intracutaneous Irritation Test) ~ F% §1
25 ( Eye Irritation Test) ~ %5 g /2 783p {1 o7& (Vaginal Irritation Test) ~ © #2171
#ci# % (Oral Irritation Test) &

2222 HF X E 2 i

Bk 2 AL E TR LS T 2 AR R
WRE PR BT B PR T R A A R Ao 0 RBBRFR A HIVA K SR
TN R IREEF R M L F B IR osa(erythema) ~ -k * (oedema) ~ gL (eschar)
ETBEF R AREFFAAGAZ  FRBFEGAE SV HEEF -BAP I
S RN 2 B E BB 2 F R MR R A AN o BB LT DRI
F s o CP e d 035~ AL 5 40 % %0ipl3# (Draize Test) @ ot 558 7 #5752 f
B SR A PR BBERIE (A9 B o) AT MRS e
2.2.2.3 i 2

AR Fpgthdpse® PR T4 @ HAKES T73 ) G5
oo WML LGSR P ERERRL > R - & %K
4~24 ] > LT H RA G A FnE S F% S 485 5 10cm x 15em 0 4
B R E (4T F) 2.2.2-1)

La] | Le
B A
R 2.2.2-1

B~ Y (2.5em x 2.5em ) 3B~ 0.5 ml Fpld > RIS RZ Y F R AR B o

R FLFERE VR FYTF (25cmx 2.5cm) =B~ 0.5ml 0.9% 4

t'm

s @k

/.__

A

/
\

RUEBZYFRLARIADEE T HRR VT FUEF I EELHF AT
APPSO BEAE R 2 GF > EFERFEA B R BRI

A ZGHFEE 12448 v 72 [ Pe BERREERRZT R T2 AR F B(F 3
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‘=@ (erythema) ~ -k *&(oedema)) » £ i ¥ Score System of Skin Reaction ;=4 » 2
ts 12 4% Primary Irritation Index = 3¢ & R[4 B % % 8B ¥ £ v (negligible) -
¥ #(slight) ~ # & (moderate) & B & (severe) o

2224 B B

B A AT T 22 FAE S R s MAREE R 2R 2R B {1 R
e dde Mo FRAT S BT R S S RATE R A RS H - o blde
YRR W R S O N AN Y S L S
PR HETE REFHF R T BB RER ERNFEES IR
(FDA) RIL #ddrigfe o @ RS RN 0 Pt P mv g ddeiess o o8
2019 & Azsz g 2 b i b B P iR B PR o

2225 FFRREZ AGAL

FARBAE - L BN B P RR TGERGS R 2R M YR
R FE S E S e A g A R Rk AP R F (2 ARk
B ARG foi% S FORIR RS B BRI E g i B o e p R

A7 BB NEE > Fp g ;ﬁﬂéﬁv}fnpé5ﬁ - ISO 10993 #_F¥ 7 % >
AFHEL1E > P B gL REeRA] s blded 32004 B % %] (OECD
Guidelines) ~ # B % & (U.S. Pharmacopoeia ){-%: ' # £ ( the European
Pharmacopoeia) » #]:& 2 ¥ "3 % 54 R 41* GLP(Good Laboratory Practice) %
#iFoT '}%ﬁﬁéﬂﬁ'#%?'ﬁﬁ MeniE bl e 5 0 0Bt i i o B s 0 1SO
SN - BEARBIESS E S - CEFFRPF TN EFT L AR S
WoF FRP S A0 E PR vl,% o %=~ b EE(invitro test ) ¥ F v A
AW (nvivotest) e T~ L mIFEHES ERLERE e TR > T &
K3 & F4] 2 (positive-control substance ) > 14 g 1B I F T SR TERIE kAo
I~ FCEP AN, MT L gt P EE LR TRk o

2226 34 2

1. Zhang P, Li Q. Revisit the 21-day cumulative irritation test - statistical
considerations. Cutan Ocul Toxicol. 2017 Mar;36(1):29-34.

2. Adriaens E, Guest R, Willoughby JA Sr, Fochtman P, Kandarova H, Verstraelen
S, Van Rompay AR. CONA4EI: Slug Mucosal Irritation (SMI) test method for
hazard identification and labelling of serious eye damaging and eye irritating
chemicals. Toxicol In Vitro. 2018 Jun ;49:77-89.
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26911734
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=26911734
https://www.ncbi.nlm.nih.gov/pubmed/26911734
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adriaens%20E%5BAuthor%5D&cauthor=true&cauthor_uid=28870540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guest%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28870540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Willoughby%20JA%20Sr%5BAuthor%5D&cauthor=true&cauthor_uid=28870540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fochtman%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28870540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kandarova%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28870540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verstraelen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28870540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verstraelen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28870540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Rompay%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=28870540
https://www.ncbi.nlm.nih.gov/pubmed/28870540

Sugiyama M, Akita M, Alépée N, Fujishiro M, Hagino S, Handa Y, lkeda H,
Imai N, Jitsukawa S, Katoh M, Kurihara K, Kyotani D, Nomura S, Okamoto Y,
Okumura H, Omori T, Sugibayashi K, Todo H, Toyoda A, Ohno Y. Comparative
assessment of 24-hr primary skin irritation test and human patch test data with in
vitro skin irritation tests according to OECD Test Guideline 439 (for quasi-drugs
in Japan). J Toxicol Sci. 2018;43(12):751-768.
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Sugiyama%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akita%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al%C3%A9p%C3%A9e%20N%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fujishiro%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hagino%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Handa%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ikeda%20H%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Imai%20N%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jitsukawa%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Katoh%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kurihara%20K%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kyotani%20D%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nomura%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Okamoto%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Okumura%20H%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Omori%20T%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sugibayashi%20K%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Todo%20H%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Toyoda%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ohno%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=30518713
https://www.ncbi.nlm.nih.gov/pubmed/30518713

2.2.3 % $r4748 & 7% (Polyclonal Antibody Production in Rabbits)

2231 #FHEA Y

19 &' %& von Behring % Kitasato % ﬁJL}f&%‘ Bode B b2 w o d LT Y
Fek B @ g PR 2 Ay 3 G ‘antitoxins’ o ig+ A_antibody B 5 e R FE o
Antibody ehigt 5 ' ? W 19 G & b B 4cif o iz B 4+ A4 2 #% heavy chains
(2 FERsaT A ESERE P ELY FA)2 2 0% light chains(k iz 2 % 7%
HonE)e J’_,f‘“ﬁ“d disulfide bonds #-i% 4 1548 £ LY FAFR
o~ ¥ & 5 g4 2 Fab (antigen-binding fragment) % % & =3 2_ Fc (crystallizable
fragment) % - % Fab % 2. % =¥ 5 hypervariable sites » H 25148 > # 12 323 antigen
2 epitope T 22 & & o A H B n"«fi}u.g\ﬁ;ﬂfriﬁ{ PR IA AR T RERF e

Antibody 4eim 2 41 2 F $ 4 X D KRB F o B KPP FHLIFR ¢
F& H r”fél:' A AF o R Fw FEARE PR PN LB kAT g )
kP22 LBF BT} LRF BH® 5 2 Adpiihigd Evlim®e (macrophage)
Bt TIE B e 2 Helper T fw®e #4838 » B fmre (5 d #5888 424c + Helper T
fwee Plgets o g4 WA 1 & Memory B fw¥e 2 B i *e (plasma cells) » 4 tm e i @
AL Al - BB R Add - Al k- AR qj,_k(epltope) v 4o

SBIRRATA BLEAL B wiw o S R o - B R & B

BFAG e PRERA A Pk BRARMR S - ) Y AL R

Fi 2 #5 (antigenic determinant  epitope) > @ — B4~ F £k * kv ?‘rﬁ*»v it
126

h”'



FEBIR AT S B R (multivalent antigen) - 7 0514 2 e 4530 B
fmFe & fe ih Antibody 0 B SR A B E T I h o T 3 3 R R £
o TG o fiﬁﬁ B PR > pfAFur et d ke (polyclonal
antibody) - 24 & 482 ;‘ng imre (plasmacells)& & # & » $pt 8 &£ - #7100 |2
gt A 4 Fgg > & 1975 &£ d Kohler 2 Milstein & =87 7 4 B #-% b8 e
g Jf; WP pk & fL2 & & Bz (hybridoma) > £ 5d E 2 HRiV 2 <244
Fdod N H - BEBmE R B aj_'rfv];r%:smsieg:s FROG e e @ S TR i
A2 H - fF Ml fietd - BE R tRirA 4 il 5 H il

(monoclonal antibody) - ¥ tx#48 ¥ 4 & 4p B <0 antigen epitope °

2232 X > ehiE
SHRPMEUTTERLE SR A BRG] BTG HAR RS EY
Tkt o R PRE Y R A GG AR A A R S R R 4 -
L ApE 2 v e fave ok BRPURE enad B 1 (1) F S LA 1S B 1B 2 fll
e BHY DL B2 ERES - P TI L S BRMY AR TRl 0 T

LE A E BB L S EATITE e S ()4 F Had A M afuR o d 0 F g

o
E)

R Ap el R Ak 2 AT A S e P is R AP IR R A2 F
"ﬁﬂfﬁ%ﬁ?ﬁﬁﬁgﬁ7¢<F@’—&%—¢i%iﬁg##;wba%ﬁ»@)
SR B B o ek R p B p o BEHP 0 7 F S A2 AR BE R
iT#* o
22337 &>

SHPMEES 2 B S B E R HE  REIRE TR § 5%
Lo FFARA S 3 RIFARATRE ATV FHENRLI T Rl 2 SR A
Mo A F T E G R e Wi SRR M AR T N -
BAAQ252T)F Ry Lir ¥
MR E 2 EAYER > AR FHEY B3 B3 ek (o fiE
e R R L DRIE o5 E AR S RS T e ) L
P A ARRBEARR O PLeEp A 33 JACUC chit B o 5 =

~ B F % Bk (immunizing antigen)  FR

AbFR DA FFINEAES RIE 24 BREFA TAMEEY LD 2 AT
A St 5 v iE 810 BE o F - BEL0.1-025ml; v AsE S VE2BE &
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https://zh.wikipedia.org/wiki/%E9%81%8E%E6%95%8F%E5%8F%8D%E6%87%89
https://zh.wikipedia.org/wiki/%E6%8A%97%E5%8E%9F
https://zh.wikipedia.org/zh-tw/%E5%A4%9A%E5%85%8B%E9%9A%86%E6%8A%97%E4%BD%93#cite_note-ECANU-2
https://zh.wikipedia.org/zh-tw/%E5%A4%9A%E5%85%8B%E9%9A%86%E6%8A%97%E4%BD%93#cite_note-ECANU-2
https://zh.wikipedia.org/wiki/%E8%A1%80%E6%B8%85

- FEL025ml; AP stE § T E 5-8 BE & - BE 0.025ml; A g
Vi bt e B BEET T R AEAEAE A T sE S 5 15ml e e S 5 05
ml> f prstse 5 0.05mle Bt :E 4% 4 5 %rdi(Footpad) /L &tFim o Ff ii bt
70 JE 12 0.2 micron Jg M i g 0 L STIR& 5 % = % % 12 alcohol ~ Betadine &
chlorhexidine 7" & - % w ~ i * iz : ] Freund complete adjuvant % & + 3 &%
Gk F G TR LS - PR AR LMPER Y o X R R A )
SR A NIRRT o LGRS EIRE 5T M e E SR
WM SRS HE R AR - A T A 2PN R EE 2T 5765
CCH4riff i R*"ERF /LA § 22 2 &> EFRF P & 2 THE 7TCC 5
PO E2RHVEA - o B2 FHDF P FAE A PR 2

k=5 LK F B 0 bl4c immunoassay ~ western blot & immunofluorescence -

2234 I 453

FHRFUE T * N TRA o 0 d 30§ BRFUR A 22 epitopes £ F % R ATE o
FPARAFRE v el P FRABFT LR FRLDEY 0 BAoT ¥ 2 western
blot ~ immunohistochemistry ~ flow cytometry ~ immunocytochemistry ~
immunoprecipitation ~ ChIP/ChIP-seq ~ blocking or activation ~ ELISA ~ EMSA % ¢
=% o

2235 A BE 2 ARk
AASHRIAMT BRI FHB PSP SR ER T I%RE S AL
frA B e F -t SR AZ R PP T RBEE Y LR ¢
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https://zh.wikipedia.org/wiki/%E8%87%A8%E5%BA%8A%E9%86%AB%E5%AD%B8

NER A ASHRPMAT L RF A SRR AR ISR LEE
Bofe > AT LRI Y Wil S E - R AR ENE R
e ydhpme FF LA REETH BEFIRSE M4 @WARE(AS B T
3BT RLEFIRTRFE U F K BB E R & RS AT
F B LETEF ~ RS ST 5] ELISAtiter I -2 >1:64,000 » & % B i 4% - L &

AR RIS A E ST AR S RHE RS o

2236 2% = ;];Je

1. Lee ES, Walker CS, Moskowitz JE, Johnson VA, Kendall LV.Cationic
Liposome-Oligonucleotide Complex as an Alternative Adjuvant for Polyclonal
Antibody Production in New Zealand White Rabbits (Oryctolaguscuniculus).
Comp Med. 2017 Dec 1;67(6):498-503.

2. Wang S, Kalim M, Liang K, Zhan J. Polyclonal antibody production against
rGPC3 and their application in diagnosis of hepatocellular carcinoma. Prep
Biochem Biotechnol. 2018 May 28;48(5):435-445.

3. Nakazawa M, Mukumoto M, Miyatake K. Production and Purification of
Polyclonal Antibodies. Methods Mol Biol. 2016;1474:49-
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=29212581
https://www.ncbi.nlm.nih.gov/pubmed/?term=Walker%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=29212581
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moskowitz%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=29212581
https://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson%20VA%5BAuthor%5D&cauthor=true&cauthor_uid=29212581
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https://www.ncbi.nlm.nih.gov/pubmed/29212581
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29561231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kalim%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29561231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liang%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29561231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhan%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29561231
https://www.ncbi.nlm.nih.gov/pubmed/29561231
https://www.ncbi.nlm.nih.gov/pubmed/29561231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nakazawa%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27515073
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mukumoto%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27515073
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miyatake%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27515073
https://www.ncbi.nlm.nih.gov/pubmed/27515073

2.2.4 %A iv & #-3% (Rabbit Model of Atherosclerosis)

2241 B A %

1908 # fi“?e:&%% 2 Ignatowsk #-% 7 F-v Feop 85~ 2o ha by
#oF+ 8% > E%d 3 DA d % BRSSP ol HR AL 1Y (atherosclerosis) o @ 4 B P% il
BA R FIE T 5 5 8§ MR A P 39 (low-density lipoprotein )3 i % 7%
kEehp 4k T % % (sub-endothelial space of the arterial wall) » 5 % i = 5 § it
PR v (oxLDL) » i 3% 4% it {4 (chemotaxis) % » R T u & wmre iz & 1
£ eode Pk RE 0 gHBER R P omonocytes € 7 35 A & X &P~ oXLDL = % Foam
g AR T L RR-

£ 33 &0 & 1% smooth muscle cells :8 # - jé# "% ke 4 & (tunica media)

cells > Foam cells % = antigen-presenting cells » is

BRI ALK T 22 18 % 3 platelet-derived growth factor =724 & >+t &_smooth
muscle cells 413 £ § 13 72 5 (proliferation rates) & 4 ;& extracellular matrix
proteins » # &4 fibrous cap 2} = - ¢* fibrous cap ¢ 3£ the core of the plaque » i
B 4% & Ik wie platelets sR2 5 o Ad FRIEHRA L p A 2 AR § IR
macrophages 3 78 > /%~ m*z (apoptosis)fcie ;¢ |+ (efferocytosis) » & = Jm¥e ¥ iy Ak
# ‘ﬁ » 3k lesion size Mgl o B e ff BOUV € 318 R A Aoyl s e
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* o A € i3 & cerebrovascular accidents~myocardial infarction f- heart
failure chih i > 3¢ S B F g S o= F o ORI RA LR F AN A &
Lo w0 Al s A EE 4 o bldoié * AL F st (genetic
manipulations) & 4x 8 xR T F EF P DB EE Y 0 H P L Roade
BE e X9 A(NZW) o & — bkl z "2 Hg 7 £ 53 0.01% > 3o & &R
3-16 @ " b d ffv 4 o Rk FOERMEA 9L 30~90mg/dl 2 B R4p
FaE™ A3 % 5318 p B PR RA 1 o R FRS A ¥ F R A&
83 EEEA (8.0.2% 3| 2% SRR F L S Ak S 2% PEFER S P

T RORAM L4 LS FALE 200mg/dl > B LG4 NRAF Pk F
R eRRRATHUL BB RL R ] o AT '%: & erds o hio
;\‘A o

2242 N A HE > iRl
Z 2 ERA AR RF A H AN SRR P R A MR ERER b
T SR R AU S S A R AN R S ;Q.@%gx
A _fa # % 5 (aortic arch){-33 *% 2 #: 7% (descending thoracic aorta) » @ A #F i &
%30 = At ik § 7% (coronary arteries) e A
RESHGS BR AT P RR ol mer Aaga A0 i ¥ LG 4o Ap

FEPE A A SRR (> P BIRATS P T PenR oo

#% (the abdominal aorta) - # "% &

2243 iz =

RPN s S F
0.3~05% "4 a4 3% * 2K REET/R 4
HE kAR TE A5 % 800mg/dl o %z s il L T g R LA BN 1

¥ gk 2 3 Ferkia B R 2 % % g (aortic polyethylene catheter) ~ F 3 4 3k o
¢ = A skr(balloon angioplasty) & ¥ % # (nitrogen exposure) % ig = # #% ifs $h Al 1
e
2244 B* AR
B Rkl PR AT 1 B - AR T LA o B RS R B R S R A

£ Hp BB IR E PR AT T sask (atherosclerotic plaque)®s = > i = #+ 5% B IR F
FAEHAT L EAR s FURAEAAFF L R g R R for b
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ECn BRI oY BN 0P D F YR RRTAA) S A 8] B b

BT LER AT SR S 0 AR R TR R B e

N

Bho ] B~ AR~ Z8 0 B~ 58 ﬁfpﬁt AR RS E F Y
TR RA LT o R P S H g AR et g E S statin s ¥4 3
BAKEAEY o R B o BB S Eo ? TR Bl dew BRI AT R
d 3R F e X B2 B ded RPN e WO G HRPIE S g F S g R o

W R AT TR A SRR R T o TR E (1) R AR R
¢4 (cholesterol-fed rabbits) - (2) & #+ i# & 1% 75 & & 4 (Watanabe heritable
hyperlipidemic) » d »t3% & 4% £ 1% & 75 -9 X %8 (LDL receptors) » #f i3t A 58 R
% % P& F A o g (familial hypercholesterolemia) » (3) A2 & (transgenic and

knock-out)

2245 R R 2 ARAL

Wef 3 e E R B dF A 800 mg/dl 0 T E et A ST ROEME B PEE I b o 2 e
As ok A (1,000 mg/dl)» otk B BE 3 & B4 5o 4o % adF Ok B AZiE 2000 mg/dl
§ A7 VB FLEER L EARRAR AR ERRL R L Y AR

i’@ o

2246 %% é)fk

1. FanJ, ChenY, Yan H, Niimi M, Wang Y, Liang J. Principles and Applications of
Rabbit Models for Atherosclerosis Research. J Atheroscler Thromb. 2018 Mar;
25(3):213-220.

2. FanJ, Kitajima S, Watanabe T, Xu J, Zhang J, Liu E, Chen YE. Rabbit models for

the study of human atherosclerosis: from pathophysiological mechanisms to
translational medicine. Pharmacol Ther. 2015 Feb; 146:104-19.

3. Li X, Zhang R, Li Z, Ning C, Wang Z, Dang M, Peng Y, Han X, Sun L, Tian
J.Contrast-Enhanced Ultrasound Imaging Quantification of Adventitial Vasa
Vasorum in a Rabbit Model of Varying Degrees of Atherosclerosis. Sci Rep. 2017
Aug;7(1):7032.
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Fan%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29046488
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=29046488
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yan%20H%5BAuthor%5D&cauthor=true&cauthor_uid=29046488
https://www.ncbi.nlm.nih.gov/pubmed/?term=Niimi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29046488
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=29046488
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29046488
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fan%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25277507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kitajima%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25277507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Watanabe%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25277507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25277507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25277507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25277507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20YE%5BAuthor%5D&cauthor=true&cauthor_uid=25277507
https://www.ncbi.nlm.nih.gov/pubmed/25277507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20X%5BAuthor%5D&cauthor=true&cauthor_uid=28765521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28765521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=28765521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ning%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28765521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=28765521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dang%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28765521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peng%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28765521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Han%20X%5BAuthor%5D&cauthor=true&cauthor_uid=28765521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sun%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28765521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tian%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28765521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tian%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28765521
https://www.ncbi.nlm.nih.gov/pubmed/28765521

2.2.5 3Pk 4 #5538 (Rabbit Model of Dry Eye Disease)

2251 BN %
B A - iy R E AR R FRREDERFFIHERREY T3 AR

J7 F % 3% i (hormonal changes) ~ p %8 & % 5 }?ﬁ(autmmmune disease ) ~ @ %
(infections) ~ PR * X% i 2 3% (medications ) ~ = j#=(surgery) ~ i * "€} p% 4% (contact
lensuse ) ~ I £ (environmental surroundings) % 3 B o d 3t ¢ %%~ A7 E £ 8 {c'E

VREHRELEINEL P 10 AL Y - BRSPS A
EFERERLF s PABFAFFIICHFEF L ARRART > REGCRRET
AXRARE fE (AR g R — A A A % - A 278 AR 48 4] (evaporative)
LdapokB R > %2415 TA40e7 &3] (aqueous deficient) ,u‘g L S
W e i@ ]§n € H R k(tear film)4 2 T 7> g2 ifl"\,fﬁqf ERXFRERM
SIASPR e if o B R R APRPHICIE > ™ 5 0 B RIEATF R 0 A5
gg%ﬁi%ﬁ?&m’%ﬁﬁﬁ“’%?ﬁ%ﬁﬁ~@&%%~ﬂﬁgxﬁﬁ
Fop ko A FRPEE G 2 RO A REUAL  BIAORTT R 2 B ROR
(lacrimal gland) =3t p peenfs & % > & iﬁkgjﬂ\ A PR PR AT IR S ;};ujnfrtﬁ
Z R E‘ﬁ’ﬁwf’m@ i KGR B e Rk G o H P ;‘):@f}gr’%g A g B
At iy = B‘f\»%ﬁ'\@wé_ A R B e ¢ e AR d Bij{%’/’v\ wadr g koA

%}:B;]‘L(melbomlan gland) {7 4% fm#e (goblet cells) e b fo mt i1 o B i J U

L‘;@—ﬁ/ﬁi?#k VR4 .
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B S Z R RBE R IR s ROK R S RER R o ROEBCHR SRk 0 A
B sl RS R RERBIF LR T U RERE T A L R E L
Vi SRR Y B s & - R A ij‘ R AR o Y R G AKE A
-QG\'/C}Q‘E}%{&’T\A;‘{:"% ks e B VRELWF FEYE 0 HS
Mucin 5AC AUk -1 & chi-d JodcPom & ki ® Mucin 5AC R A ¢ T 'F -
FOEBP R G ARR A AR AL A Bk lere A P ERR KRR E
0 f 3 &R dhE R K 16mm( 4 5 11.7mm) > EdhE R K 13.5-14.0 mm( £
# 10.6mm)> £ 55 B A ¢ w55 0.3-0.4 mm( 4 #F 0.5mm)> Ak % 8 X 5 0.45
mm (4 47 0.7-1.0mm) » # Je 0 & 50 & R E B R o £ N0F O SRR
PPN IR IR R 2 A2 - k4 éﬂﬁ"ﬁ 331 5 & et 4 (epithelium) > ¢
% A F & (stroma)ph 5 %% R ghie > Ak A R g < i (Descemet membrane)fe i
£ (the endothelium) > % 2_ & 5k & 7 K » &2 W] E_F 4~ g & & (Bowman’s layer)
AR~ o p L o FIL g & SREE P 0 10 k4T (light scattering)
# A B e b d 2k i 45 K g e 2 (nonkeratinized stratified epithelium) > d

+ 3T & ul§_& o dwz (Surface cells) ~ & ;& fm 2 (Wing cells) ~ & 41k fm P2
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(Columnarcells) - + £ eE & G5 S3um > {9t &% E R 510% 5 + zii.%fg»\;;t i3
- R R R (5 T e g o ek KR BRARREE
B8 3| 14um - AFE &AL i 0§ 7 %R k9 4 a(collagen fibrils) -
Gk & RIS R en00%; BN L B AR L o ek R R S F ek
5&Ji¢%ﬂ4%°ﬁi{éﬁ%ﬁﬁi@%ﬁ$’ﬁi@%ﬁ%ﬁﬁémﬁ
ZRkBEIRELZ FPr AR HEEF A A A EL > gREFABORE S REFT
m’@ﬁﬁﬁﬁgmioﬁﬁiwéém%’%ﬁbmigg%giw%?’ﬁ
T2 AENTEP RAPATRRATI I AN AREFERTRRRAD F O
BRI WV IUREF AR S FRRERFLNZIIRE LB L o

2252 N R HaE R

B R IR ) R R BT A BB A RE ol F R E AR B
KR e % KRR R 0 P Rod §EL R Rk T SR oo d 2
BAE o« 2R ERBITNEFRES 2 LG F v PG FRSEET L
LA WA Fred 0PIV 0 N ROERBIB I L oA £ 5 1R B AN
foF PR IRITIAT A 0 A FRPEENET S R RERC G e ARG
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(transverse plane of the head) = 85%& » pxzf# {8 & & ¥16-19 mm » -k £ & §18
mm > 7 Z ¥ [F]A)% ﬁ(& BRI S R 24 mm s KT E R $23.5 mm o £iT
F25) > e b 2 BRIAr 2 LPAL > Flt F ¥ 0 SRR B 2L o
b IR EE R OV G SRR R I A B o m gl s ¥R 0 B AT
eR R e
2253 Hatat x
TERIFEICRE KA AGERBRF S 2 PR F T CRERF L
TR SEERC IR L o W e d Y A BRI AR R E P
%ﬁ+wﬁﬂmw’umﬂ$% FoPR2ZPRBRITE  RRITR A BT
23 PEN6ENLE PR - p oo AR{S A iR I PR 202 the Schirmer paper
strip Kp| R A F FBRER > T B Y - RYEBEAE UPEARAL ETEE
o gt F KA e PR BEE-F K LR F ~ PR3k & 9 (Fluorescein Staining on Ocular
Surface) » ¥ 12 B 14 % & fic (slit lamp microscope) iRl & ks o EpFRL #ds
PR AR R ERE R
2254 5 AR
B0 BRI R e Bl 2 0 B G A Blde R R A kR
A2 F S GRIRORF SR LS 2 g it 4 g o e ( Sjogren syndrome)
ng‘ﬁ;ﬁ&i N AR AL B P AR R \#%Pﬁﬁfr;‘)ﬁi’ifju‘ €77 muscarinic
receptors & = jx > XA o T RIHE L - BRATFRFE a&;"ag‘—zs}jz:)i:fﬁqﬁw‘;%a
,rf_}_ o

2255 FARRE 2 AhAk

Fr A T ILREY AR S PRBRIRANL IR A IF L A EF )P
PP 10-12 5> 22 A 4pt 5 3 F UL Rk PR A R T i o b ahaeg
SORF R R A A AR ORET M R R A A

€)X FTP M AR .

‘%zgwﬁﬁ’£%@2ﬁﬁ

2256 2% = ;;%

1. Xiong C, Chen D, Liu J, Liu B, Li N, Zhou Y, Liang X, Ma P, Ye C, Ge J, Wang Z.
A rabbit dry eye model induced by topical medication of a preservative
benzalkonium chloride. Invest Ophthalmol Vis Sci. 2008 May;49(5):1850-6.
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Xiong%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18436819
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Ge%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18436819
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=18436819
https://www.ncbi.nlm.nih.gov/pubmed/18436819

2. Higuchi A, Inoue H, Kaneko Y, Oonishi E, Tsubota K.Selenium-binding
lactoferrin is taken into corneal epithelial cells by a receptor and prevents corneal
damage in dry eye model animals. Sci Rep. 2016 Nov 11;6:36903.

3. Tseng CL, Chen ZY, Renn TY, Hsiao SH, Burnouf T. Solvent/Detergent Virally
Inactivated Serum Eye Drops Restore Healthy Ocular Epithelium in a Rabbit
Model of Dry-Eye Syndrome. PL0oS One. 2016 Apr 21;11(4).
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2.2.6 7 #4& » # R % * #°3" (Canine Model for Dental Implant Materials)

2261 FHEA L

4o Beak 7 enfgiE e 1T 1000 £ 0 A EEES B B R LA FF kB
L4k A en7 &0 2 1950 & R - & dEauR L 7 7 R Per-Ingvar Brnemark &
KE - B pnb gy P L R R TR Y e R ik AL

BAFAR A ET - BRF AR KFACRATE- BAUEY HE-
BEEFS §e AT LBk E A domprig FRALEHfcFGEST £ 7
R eSS ERY PR ET A ER R LT R
(osseointegration) » A F A RA AL T E RSB AFR ATFL T F T
KT FE i o LR ST R P F g BETF T AE
BE g P R E LY e o i fjﬁ{ﬁéi’ﬁ ek 2 X e
(biocompatibility) » 2 #4p Z MBS S 2 BE %> F 1M 457 LR 4R
(biotolerant material) » #* #5434 3 i & #de » ¥ 0 40 PMMA
(polymethylmethacrylate) ; % 2 4& » 2 4= 44 {2 44 (bioinert) » # ‘wfe ¥ 2 & o 47

AL bldrgs £ B (titanium) & § 1 45 (alumium oxide) > F wmre § BiBdEH T %
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mA s R % 340 4 P F A (bioactive materials) o 2 aEiE AL ¢ & F T

e AL - e i §F & b4 hydyoxyapatite # calcium phosphate ceramic %
f"&l’%’—}ﬂ /k#"/"}fgl )\,176%\

2.2.6.2 H F ek 2 eif R

B L AFATIHE AP P LEF INVItro k0 BP e Sk
AN 5] R AURE S LI S L invivo B4 s w
FREL R WA EBFEN RS A YRR LA A
NETF)CEG AR G RRIET LT BRI ¥ e B R R i pEis R 2
A REGRBETINZ Bp TR S AR B EH A T
2B FERX T T (doiod ) B A S EAR AN 2 R KRG

PR E SRR MUY TR T B

2.2.6.3 ficsiaE =

MECEE T BRGSO TEY - R beagle £ 05T w F AL
TR AT s (P2P3PA) 2 H- tvad (MD) 2 GRF Y AL
PO PRI EPREL S LR AR BRI RS AL
FHy 27T L FET R A P )\#f’? LRS- N
VAR PIE I 3 J*F?*B*Fé“i'lsifé%?,%,é%?%’%%“,f“?f'ﬁﬁ*"f%ﬁ’i@%?&:%’f%ﬁ
S0 e 109048 5 Ho0 R Rk B RORAT S 0 AT TR TR~ X R Bt

B o

2.2.6.4 B* 455

FMT A R B TRA S T FE R AT R R
SR R phd oG S A OB L3 57 R dwriifen L7
&ﬁi%wﬁﬁiﬁ%ﬁﬁ%ﬁ@%o?ﬁﬁ»%@ﬁﬁv#af“ﬁ~;—ﬁ,

k=440 & £ (Cobalt-chromium-molydenum » p* #g 44 L 4 > biotolerant material >

\Tﬁs

W ED A2 G o B 8 ek & H(pure titanium) o gt R4S 3 bioinert o

d 99%5&5@1%_*3?*74*“:%%&73&*3%% GERRE R R O - Y SE o o
< &4 EF o % = K 0 45 £ 4 (Titanium-aluminum-vanadium alloy) » # #
5 A (tensile strength) 't 45 £ BB A Bt » FH34E 2 H T T~ T o fei
7 5 e F i 45 & & 7 #Yvanadium)fese(aluminum)iv s B A 4 F M2 g 0 5t
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1. Wancket LM. Animal Models for Evaluation of Bone Implants and Devices:
Comparative Bone Structure and Common Model Uses. Vet Pathol. 2015
Sep;52(5):842-50.

2. Pearce Al, Richards RG, Milz S, Schneider E, Pearce SG Animal models for
implant biomaterial research in bone: a review. Eur Cell Mater. 2007 Mar
2;13:1-1013:1-10

3. Kantarci A, Hasturk H, Van Dyke TE. Animal models for periodontal regeneration
and peri-implant responses. Periodontol 2000. 2015 Jun;68(1):66-82.
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227 M& kX BRRF %X H5 (Canine Model in Cartilage Repair)
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RIFFT Ao B BIFEEPH S F EFH S DEE T bgE €7
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gfd) - M A TREEENSEIRmiE - B FSEEME M

S=ilTEY

B 2.2.7-1(1) ~ B 22.7-2(F ) - B 2.2.7-3( +
PR R 4@ F B (2019)

22.7.2 HN S rad > il of
2010 & 2 WRFEE HALE ¢ (ASTM) # i 7 (MaEHF g +iEEdhe)
7 B % 4E 4 Fa~ o) (Acritical size defect) s & ’fr“u'«‘r’\%‘ﬁ il b A AR
B @miEp TR PR ARt (2 4T) o AR R (femoral condyle) & 5
ASTM 234k a7 AR M & 4 % 9 15% I 20% - ;& A £ _1mm $] 10mm
FE R RBALFEFRTR RS ER A R 4 B
2 g st AT e
2273 Hfek >
HAEBLRERITRL > ERL AN I8 B (PP EIRAEYL12]
24 7 W) REE AT 20 27 0 AR F UL S L0 R %0 5mm e b B4
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T (L A ek g £ e E_ 0 F 82 (medial femoral condyle)ig = 3mm I 12mm
<ol enak g o & ¥ R pRROR S d AR S 095 mm | 1.3mm >

o B R T 0 7 > 5 R endic F 4% 48 (full-thickness chondral defects) > ,%a‘,% 4 3F

R E e HBER L HPASE IS NI YRS RFEFp T

BN AR L T P (S R 38 7 TR 7% 7% (pain ~ effusion -

muscle mass ~ quality of life ~ subjective and/or objective gait analysis) » 8> 3=

(arthroscopy -~ radiography and/or MRI) » 6 B * {8 5 9 Sk & 8% 5 % B prig (7

gross ~ biomechanical ~ histologic and biochemical outcome measures -

22.7.4 B* A5

WA & ET Y Bl Biee 5 LA WA Bld kg L4544
AT TR R AP RN EF R REESES R  2 R
P Wi V- BT T gl At augor o 2 Hinri o 2.8
WA 707> FP I B S o MR EY LR R 252
EAAFFRIE » ¥R BBy LR 52 T{rBLpmnit g 2
FREY - ARMERT SRR " BRI L > AEE P~ E D
PR NI BRAEE AL TAER T A (D L e P E
¥ tm#z (mesenchymal stem cells)-2_iic # #27¢ ‘w #z (chondrogenic cells) =+ &t &k o
(2)3" #8 (scaffold) : it 3 izl mie hd H 7 A fREH T T ol e 2 & ]
* o bl e FR A R iR EL(PLGA) ~ B8~ R pE(chitosan)fr & #8273 o oK o
(3)4 & ¥+ (growth factor) : i iz fmie 2 £ h%]F > Gil4eiF 5 5 R F LA

4 £ F]+ 5 ¢ 35 BMP family ~ IGF 4= TGF -

i ApE2 i B E R - AR B Rl 7
WA R F R B N R WE LI e R ARG T
P B R R § R RIS KRG A L R § RS
PlaoE S S E P o B € 3 g 2 gk ) 2 (endochondral ossification) o H #
2 b 2 LRGN R Bl ol PR SRR M SR A E L
) B 1T S LS A CE R SR FIEL oA A Rl e d 3 b e d
PFHB A8 5 A7 oo R i BR RS LG & A frz BFax

FRF o R AT (o Bfhmre fe o B B R RS FH P S L
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W SR RS 4 R F oo it g ol o MM 5T 1R & TRA
M iR (o % 3=l > AR IS TSN BT E S L E b i o A
LA edsded 0 H M EBE RE > 2w A B R e > B R B 8 42 (partial
thickness and full thickness chondral repair) > rjfcﬁﬁ% *olm 3 0 B R B & i
Ve BEARILA b e T (RS A SEDTRA T 0 R T I A B s M s frifaE
B RGN BRBIF LR BHE BRSE R S T A &
T F RS EFF P R

2.2.7.5 $FFRRE 2 WAL

MAe A R Bl 2 on 2 B IF L R S R Erinink o AT A PR
S AT NGEEER > B Ry BESROEAR R AM SR e B X
BRI EARR S DTN R EE LR o d A B Tk
TR TRk W bR Bl B A R AR B A PR Y ER S
PR TR R R BT o MERY BRIt £
BEARRARAT 30 2 B M AR P BN KPR BRTenE EROISE R L TR
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1. Chu CR, Szczodry M, Bruno S. Animal models for cartilage regeneration and
Repair.Tissue Eng Part B Rev. ;2010 Feb;16(1):105-15

2. Cook JL, Hung CT, Kuroki K, Stoker AM, Cook CR, Pfeiffer FM, Sherman SL,
Stannard JP.Animal models of cartilage repair. Bone Joint Res. ;3(4):89-94.
Apr.2014.

3. Dias IR, Viegas CA, Carvalho PP. Large Animal Models for Osteochondral
Regeneration. ; Adv Exp Med Biol. 2018;1059:441-501
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228 p F I HBEF %+ % (Canine Spontaneous Tumor model)
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B s A - R L hhpp B2 e BEFRTE - <7504 L
Bt ¥ RREn® = < 5 Bl R E o 7 POE R & 45 oo s ki i
e s LR mre ~ A FIR R R o BBt d LG FELR L R4 40 A T
ﬁﬁé%?éﬂ*m&@ﬂiwﬁﬁﬁ,@ﬁ%»%ﬂ&ﬁiﬁﬁﬁia’%ﬁ

MAFFE WA R G AU DR A FET I 3k

alT\

Bk Ars o b B B3
faﬁi‘ﬁiﬁﬁ‘ﬁTﬁﬁ1§%°ﬁ%ﬁﬁ&iﬁﬁﬁi£’?ﬁyﬁﬁ
HosS R 2 R B R Ioio R 2 2 R B S T AR A 2 07 5 e
A g L Lp M R 03N (Spontaneous tumor models) - R Z ‘L;’&j’%{:}ﬂ B B AR
4 o bldo— 2 inbred strains & B EF W 5 FE I A FA N GRE © 2.:;1;‘:,4% 3w
# % -3¢ (virus induced tumor models) : ¥ 2 535 4 4o Friend leukemia i &
% Rous sarcoma 5+ *  3.45 &34 - *% #E 3¢ (radiation induced tumor models) :
B ded b AR (UV) A 5 R de o 4.1 5 2 534 % B 5% (chemically induced
tumor models) : &4 DMBA (9,10-Dimethyl-1,2-benzanthracene) - 5.%5 {& & %
;7" (transplantable tumor models) : ;ﬁ d A TRt P b R R T B e fR

‘e s (cancer cell lines or tissues)#5 18 & -] Bl 2 ~ & £ b oo B.A i R

(genetically engineered mouse tumor models ) @ gt 5% 2. "8 7 A5 4514 R
WF*é?iE#ﬁﬁﬁﬁﬁwujﬁﬁ@%ﬁﬂ‘ NERIFLHE A PR
B AERF A 400 § & X e bR RX TR b2 p B IMRE S 4520
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B+ & #% < % (non-Hodgkin's lymphoma » NHL) ~ = 7] Hﬁ{rﬁ&;(prostate carcinoma) ~
% 7% ( lung carcinoma) ~ £f 57 #% % (head and neck carcinoma) ~ ¥ grf\fﬁ"p(mammary
carcinoma) ~ 2 4 % % (melanoma) ~ #t ' % ¢ 8 (soft tissue sarcoma) fe ¥ ¢ 7
(osteosarcoma) o @ 3t FKX BAIL G S LR oA FHREG FIARR D2 EREY
FoRRENIRE S T RABEDFE X o BRI Ry BRI
T REORGEFRREFE LS SF 105 & RX G 5300 B o) iR
i A ag 104 4 5 500 @bl e
2282 N A Az iR
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MM PERE T REISR Y S ~ LA F R A D] B(immunocompromised
mice )4 * 04 L A R ME R 4 e 2. B A 48 5 2 (human tumor-immune cell
xenografts) e~ f 5 & 2 £ fa# 12 % 1 (patient-derived xenografts ) » & 2 = » & &
RS E A R AR E aug el ) B o~ A 1 Bl(Humanized mice )shig * g2
TR LA ) Bl R RE XA AR B ROV AE R e f Y BLAR SR o
FRRAS E LAz & k(outbred) s K i 22> FpBFMHAL ERE 0 AT
Eadr A KRt AR s BB Y B ’*iﬁfi‘u%'ﬂ_@%" Mmoo EA R
P (NHP)Z A ggdApin > Rm > 3 ABDE > adf? AR T2 R L FH
o8B A MR SR s O 00T Pl BN ROV AL Y BRI AT Y o B R
FEAGEpFEEBIN 2 AL Ry FARZ R AT S e R
(malignant mast cell tumors )fex ¢ ¢ % (hemangiosarcoma) £ 7% & % L & |+
R RIPERE ALY T4 KL o A8t E H £~ & (non-Hodgkin’s
Iymphoma)%:ﬁ:,f;a3< =% 105 +~3 196 B &) R %;éi:;}iaf:;« - % 02014 & £
B3 250,000 G)Rk BF o= B o A ML BB YR LR R F R
4 FRRE S A B 40% 0 A RA = F R E BRI 3 1% 0 0 b R
FORmE S . PR AR R S e q‘%‘* TR E™ % 0 0 REARIRE LR
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1. Archana Chavan .Animal models of cancer: a review ; International Journal of
Pharmaceutical Sciences and Research ; 2013. January . 4(1):19-28

2. de Brot S, Robinson BD, Scase T, Grau-Roma L, Wilkinson E, Boorjian SA,
Gardner D, Mongan NP The dog as an animal model for bladder and urethral
urothelial carcinoma: Comparative epidemiology and histology. Oncol Lett. 2018
Aug;16(2):1641-1649.

3. Shearin AL, Ostrander EA. Leading the way: canine models of genomics and
disease. Dis Model Mech. 2010 Jan-Feb;3(1-2):27-34
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229 - A B -F FanfLp B0 (Osteoporosis Model in Miniature Pig )
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1. Mosekilde L, Weisbrode SE, Safron JA, Stills HF, Jankowsky ML, Ebert DC,
Danielsen CC, Sogaard CH, Franks AF, Stevens ML. Calcium-restricted
ovariectomized Sinclair S-1 minipigs: an animal model of osteopenia and
trabecular plate perforation. Bone. 1993;14(3):379-382.

2. Kim SW, Kim KS, Solis CD, Lee MS, Hyun BH. Development of osteoporosis
animal model using micropigs. Lab Anim Res. 2013;29(3):174-177.
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2.2.10 -} A FEHCF o ik o AR 7 050 (Atherosclerosis Model in Miniature Pig)

22101 FH4 %

Flaw g ¥ kARE AT oA - RESR S B ST F BT
AN g mE S T E A S T A AT R F
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2.2.10.2 #5538 & #4 22 = chif B

o feiple P ERAR e RS ZEOF U IPEAF A IR R
ok 3R T RRIIA F R s 0 R T RS R s 3 AR (HFHC)
gl ek > TR R PSRRI B0k B RS ¢ & B R 1 2 (reperfusion injury) § #
% ek fm oz (foam cell) 2 &5 % i ik %5 (atheroma) 2 4 > i& @ i & ST & o

2.2.10.3 fi38aE

1% 8-10 HdLeFE & o AP 5 16%40 Fr iy e A%YE B 404l 5 A ik 14
TR ERARIc R FEPRAF LI L S IRV RERIAR
9% Py e s P AL 1L o

PR LS B 6B A g NIRRT LR S % A & A FR
2 & hoz (foam cell) 2 & % i 1k %5 (atheroma) 2 2 > @ %}k & "% 4L % (myocardial
infarction ) ¥ it FS R4 § L @ seik A58 o @ oarL I F IR FIEMTG D

(balloon injury) @ 3§ e < 94T & i € o
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2.2.10.4 B AR 38

B E TR R Ao bed SR s g £ B Lo R 8 0%
%'J‘.‘éf,:fﬁfmi’ A S FATA BN > @AY AL o F o Al R MR AR
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AR DT A AR 0 FIpt A S ERE AR Bov b M T ok 3RS B
4—;: o
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1. Godfrey S. Getz and Catherine A. Reardon Animal Models of Atherosclerosis
Acrterioscler Thromb Vasc Biol. 2012 May; 32(5): 1104-1115.

2. Sandra Artinger, Carolin Deiner, Christoph Loddenkemper, Peter L Schwimmbeck,
Heinz-Peter Schultheiss, and Klaus Pels. Complex porcine model of
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without sustained hyperglycemia Can J Cardiol. 2009 Apr; 25(4): 109-114.

3. Damir Hamamdzic and Robert L. Wilensky. Porcine Models of Accelerated
Coronary Atherosclerosis: Role of Diabetes Mellitus and Hypercholesterolemia.
Journal of Diabetes Research. 2013.
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2.2.11 /) F) FE 58 %I;’Mﬁ eds $ 055 (Diabetes Mellitu Model in Miniature Pig)

22111 B A %

# i (diabetes mellitus » DM) £ - f8 & Bl s - 4 & & %] 4 50 %
AARRAEL B S Ll 2 AR B A MEYFREE Y §
FretohE S RSAMET S5 -0 ke T AL - BB
AR AR TR fAlEF I HA R R oA ERE A KR
e FAGR YR o BIETRR C BROR L RO R R

Fo AR AT ERA L F e B mi2 2 A KRG

Fde kA Aok G F G AN RS e o 8 - Al %K - 7
AR RALF T YT 800G F B REX LY ERpIRE AL
3

FARAHT Asrsldea A F B L AL M

2.2.11.2 535 F # 2 > iR §

dO0 - AR AE S R e e B - AR 2 B ik
AP A FI A F - AR REE T L R AR - AR
e s

%= AW AOR B A S 0 K T 4 STZ(75 molkg)# #% L S kA 0 F 1
BEL R FEURE B P S AR 0 £ R B S
A p o BBT ol BB SRR B H AT 0 T O bk B R R AR
o B B 00D S B B R RRAL T R
2.2.11.3 oz =

F = AW om B o T 0w g T sask % (Streptozotocin, STZ) & fe i
$ (Alloxan)zg 3 ;4 STZ #ref & enps & & - A Hop & A f % - A Fop1eiT
2o BRI F 5 2 Alloxan #TeE s 0% - A FoR 0 A0 %15 Alloxan & 24
FHEIRE A EFFCRE BRI NSTZHEFRE L - A8
Fopa e B < P4e™ > i ¥R 0 ERRB T-10 X 1 5 HPea R0 TR
2R AZ A(0-3 222 ARa) BERILET RN > BB &
t4 Rl #(0-7 ) 5 E 2 STZ(150 mg/kg)#* 5% i &¢ » 5B k> 27 0 Rtk &
FRAAREF T BB TORIAT AR w M T AT P B lcE 0 %
58 F o Ao B B 4F A 350-550 2 0 Tne A M R L - AR
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https://zh.wikipedia.org/wiki/%E4%BB%A3%E8%AC%9D%E7%97%87%E5%80%99%E7%BE%A4
https://zh.wikipedia.org/wiki/%E8%83%B0%E8%87%9F
https://zh.wikipedia.org/wiki/%E8%83%B0%E5%B3%B6%E7%B4%A0
https://zh.wikipedia.org/wiki/%E7%B4%B0%E8%83%9E
https://zh.wikipedia.org/wiki/%E8%A1%80%E7%B3%96
https://zh.wikipedia.org/w/index.php?title=Polyuria&action=edit&redlink=1
https://zh.wikipedia.org/wiki/%E9%AB%94%E9%87%8D%E4%B8%8B%E9%99%8D
https://zh.wikipedia.org/wiki/%E5%BF%83%E8%A1%80%E7%AE%A1%E7%96%BE%E7%97%85
https://zh.wikipedia.org/wiki/%E4%B8%AD%E9%A2%A8
https://zh.wikipedia.org/wiki/%E6%85%A2%E6%80%A7%E8%82%BE%E8%84%8F%E7%97%85
https://zh.wikipedia.org/w/index.php?title=%E7%B3%96%E5%B0%BF%E7%97%85%E8%B6%B3&action=edit&redlink=1
https://zh.wikipedia.org/wiki/%E7%B3%96%E5%B0%BF%E7%97%85%E8%A7%86%E7%BD%91%E8%86%9C%E7%97%85%E5%8F%98

:}}35 °
22114 B * 453

LR ORI 0 B A SRR R ST R R B R R
REET Y R e A BT S N Y SRR R
BF O fop o d Wiz in i B 28 B bR R F IR e in it Ry
mre R A LRY iR mie S VR e > BN RLE N P
BT SRR o Ao RS G A2 AT BilAe k> Tl B A
T AR AR TRT T e

221054%65%

1. Elin Manell. 2013, The Pig as an Animal Model for Type 1 Diabetes Mellitus —
with focus on carbohydrate and fat metabolism. Institutionen for Kliniska
vetenskaper

2. Gabel H, Bitter-Suermann H, Henriksson C, SaveSoderbergh J, Lundholm K,
Brynger H. Streptozotocin diabetes in juvenile pigs. Evaluation of an experimental
model. Horm Metab Res 1985; 17: 275-80.

3. Myeong-Seop Lee, Ki-Duk Song, Hee-Jun Yang, Chester D. Solis, Soo-Hyeon
Kim, and Woon-Kyu Lee. Development of a type Il diabetic mellitus animal
model using Micropig. Lab Anim Res. 2012 Sep; 28(3): 205-208.

4. Aileen JF King. The use of animal models in diabetes research. Br J Pharmacol.
2012 Jun; 166(3): 877-894.
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=23091521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Song%20KD%5BAuthor%5D&cauthor=true&cauthor_uid=23091521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=23091521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Solis%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=23091521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=23091521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=23091521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20WK%5BAuthor%5D&cauthor=true&cauthor_uid=23091521
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3469849/
https://www.ncbi.nlm.nih.gov/pubmed/?term=King%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=22352879
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3417415/

FEY P F:

1. sa3 g 55 REPFF AT R H 5B S g T P E s
g’g"’l;\a _@ﬁ_r_;"/\ﬁ?*\lr}g\.ﬁiﬁ};ﬂ?\ﬁlj*ﬂﬂ&]Lg" 4‘}34%\
AT AL IAPE D 2 BH AT NERE A4 AFHEAE LR
#%,r'} °

2. A flEL zéw\w%+‘%“%?ﬂ%\wwzm’m;30%?
¥R EREAIBIFN G ERERIM -FT2P 2

F
e
WA BB RS A HAREST
B.ohE s g2 EF PR PR CRBE R TR D
BELAFTERIBEY 2 waf o
w5 4 (Danio rerio)er A g A Flie g B iR o § 70%h A SEATFIE G 30
- R E LB b2 i FIRATF > ? 80%4 #iﬁrf%ﬁp‘#ﬁ MAFT A b1
FIFE DR T o - L BY B0 & R R PR S R s A R
BT AR BRI D SRR AFIRE
TR o LIPS AT R AR A B AP E A L A H P
FEHTAFE e E  ATRBE H R MR RS  mrs
LOER IR FRBIEE L (F FERE)E AR A G A
ERAFAIERRE -RERRFASFPFEELGES o § 7L AHF T
FRF > A HAFEARIFE S 23 RO BB SR L BE P RREES
FET L o B gt ACE BRGS FS AT E R E X o T RE AR
FEARS FFfad i L2 RERSFERF T d4S fdhd ]
3R ## o
@ $e b - (Amphibia) F1 & # 2 32 2 AR LB R0 3 kG 7 B2
T fi 4 0 TR LG AAL e A0 FTAEE LR EF
i%? “RBEE R BE RSN RGP o B R A SR B R T 1
ARG RPN EFRFRY A2 P FELT R

ERETAL cndk i B A g B

/s
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231 A% 28 4t $ &4 P3R5 (Acute Toxicity Test)

2.3.11f A

REH AT KfgRIK? 23 TF 0 Rd A s o2 RA A mwh { 42
RER2 4 Ak 50 7w BECKFAH AL KFRZBE BiF
FELEEREFFE O HT - B R AR G SRR AR 2 &
DAL E TR PR A Ok A A E BRI E - 2R %4 OECDTG236 0

4

A2 A & % R 4 (Pseudorasboraparva) g 4 (Cyprinus carpio) =1iF 4.
RRERAS O UFRN A SR P BlAPEZ M 2HE 06 2 I K
7k & (lethal concentration 50% - LC50) & £ # [+ ¥ = (acute toxic unit> TUa) -
A AT RS RHET LA F R Nk U E- S Rl A U RRE - L. N gl R

dOF A RRF PR AL AREFAS 9L 2 o m B hoand Popige B
RZ0Re 22 eI 2 BoF AR cn 22 - o fcd

AN

M i PR Ao g

EPeig o 24 2 pwoud - BREFCES- T 4

A ﬁ?ﬁ?‘gﬁé LR LU RPEFI N RS THESF S L BT
e

PRER e fasr 5T 5% 2 0 5 & il Bp enigiig 1F

m b 22 p K

¥ E 2% (Organization for Economic Cooperation and Development - OECD)>*
2013 & 205 7 B g arsE& A fplzkan £ (TG-236) - 4§ ¥ OECD ¢ 2 4t
RS 2 B3 P R% AREIFL AR Bt R 1 i 48
A TGS b AR RET I E R T2 A BREROTE TR R
P o

FIER%EE SR R 2 ARP & By 4 ad T o B K% 106
£33 22 F At R EIPRRE TP BT IR RIE A @A

AP UERY B S TR

2312 #Ap %
(1). Magwh > B dehis 4 2 RIBAFESD 2
PPN F R T ?iiiiﬁéﬁvﬁf%i” Tk
A EEBRRC 2 — RiE A F kN2 (NIEA B902.13B)
https://www.epa.gov.tw/DisplayFile.aspx?FilelD=2955568FACF619DD
4P LI MR E —@mb k2 (NIEA B904.13B)
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https://www.epa.gov.tw/DisplayFile.aspx?FileID=2955568FACF619DD

https://www.epa.gov.tw/niea/FEOC2E42A553B580
(2). o8 g orcnd $ & F PHIRPI 2
WM G ALFAGFLEN TS
T4 p AR PRS2 —aS AL # kN 2  (NIEA B909.10C)
https://www.epa.gov.tw/DisplayFile.aspx?FileID=59AD7F6450A3845A

M iz B E A & OECD TG-236 2 1SO-15088 5 - crvedk ficst “,/TT &

240 SR T2 RS ASER > BFARLNT A8

231313 %%
(1). & * R g ~%iF a2 T 402 Ry itk SR IES

F 2 o

(2). FRBPRELHREZ MTR* ZRIDT LG EEDIA 4B 35 2

2 pH % -

23143 * §#H
AR T ER B G KR S B TOREE 2Rk s BROR S TFORETRB Y B2
oL NEA S

2315 %% é)fk

1. OECD. Guideline for the Testing of Chemicals, Test No. 236: Fish Embryo Acute
Toxicity(FET)Test, 2013.

2. OECD. Validation Report (Phase 1) for the Zebrafish Embryo Toxicity Test: Part |
and Part 1. Series on Testing and Assessment No. 157,2011.

3. U.S. EPA. Methods for Measuring the Acute Toxicity of Effluents and Receiving
Waters to Freshwater and Marine Organisms, EPA-821-R-02-012, 2002.

4. 1SO0. International Standard Water quality — Determination of the acute toxicity of
waste water to zebrafish eggs (Danio rerio). 1SO15088:2007(E), 2007

5. Francois Busquet et al., OECD validation study to assess intra- and inter
laboratory reproducibility of the zebrafish embryo toxicity test for acute aquatic
toxicity testing, Regulatory Toxicology and Pharmacology. 2014,69, 496-511.

6. Stefan Scholz et al., Analysis of the relevance and adequateness of using Fish
Embryo Acute Toxicity (FET) Test Guidance (OECD 236) to fulfil the information
requirements and addressing concerns under REACH, Report ECHA-UFZ
contract ECHA/2014/341,2016
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https://www.epa.gov.tw/niea/FE0C2E42A553B580
https://www.epa.gov.tw/DisplayFile.aspx?FileID=59AD7F6450A3845A

232 F]% A F S 4k RIP A2 F P F(EASZY Assay, Detection of
Endocrine Active Substance Acting Through Estrogen Receptor, using
transgenic cypl19alb-GFP zebrafish embryos)

2321 4

Tg(cyp19alb-GFP) i — #& % 5 % & sk (green fluorescent protein » GFP) ik 7]

WA B b oo Bk Fv chd £ 3 cyplalb A F|eh iy o iea wEFL Y

aromatase ° 3B A F]F A A FH (1) S ¥ LI LIRS 4+ %7 radial

glial cell (RGC > neuronal precursor) (2) ##gt+ % (estrogens) #F%|acg » ¥ ¥

MAPE g E B2 nd TR o F)p o T AIH pedss ATl B b ki iEFapl v g

%i@%%@*ii%ﬁﬁ%éiﬁ%“°“&wk&ﬂ’?UﬂWQﬁﬁéF

Boehma S d ek RAEFUREE ~ 2t R ST SRR 2 BT T T R

2322 % M ¥

(1). #-ix & g 3 Flsa B 4 Tg(cypl9alb-GFP)fe 4t ¥ fc B £ 4F éF o

(2). #-100 3f % #F “P3> A hpf 50 & = 7 2285 (03 & ¥ +] 22 solvent control ;3 /% ~
T #l2 0NME2 2 3467 ARk & 2 X Rl AE & 20 ml)2c ~ 10 2 4 35
Fr o T E N 28°Cam Y B A o

(3). & 24hpf L 427 e 2 20ml shg5ia % » { # 1 72 hpfo

(4). 72 hpf 15 » -] 4 # 3 LA EP KH 06 344 (REF 675090) » + % A ekt ™
RE AV FDEE o g ERFAY R o

(5). #-96 744 # 1 ImageXpress Micro High content system 3 & & & sk £ 3 o

(6). #1* MetaXpress-MDCStore2.3 software 4 47 # g °

(7). EFRRFEET & BRI T B 55

® T ARTEGF XA F £(=60%) 0 pH e f 4> 6.5-85 2 F o
@ EAATIAZFALGE MAEFEFRFERLIRBERS- R
® & 2dpf B R WE A is g ARG A T0% o L KT B A
80% o
2323 &* # W
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- HORBRAC B TRV E Y g it FHT AR § 5 3 A
? (4w 1% 7 DMSO ~ 0.1%:7 methanol # Ethanol){ & {7 -/ - B % b ¥ 4L *

KGRI K 2 - a5 ER LT AL K24 F 2 FREFTHIL -

2.3.2.4 W7 W RH X

3. N=20 eggs per test

] i 2. Collecti lection of
1. Spawning Co e::'r':gi::: ::;"w“ o condition & Start of
exposure( <4 hpf)
_— == —

o o
o
O 0P5009% o0 © ©

6. Image analysis and

data processing 5. High-throughput in
) vivo fluorescence
imaging system
[S=N\

. I.I' D —
|

1. Tong SK, Chung BC et al. A cyp19alb-gfp (aromatase B) transgenic zebrafish line
that expresses GFP in radial glial cells. Genesis. 2009 Feb; 47(2):67-73.

2. Brion, Y. Le Page, B. Piccini, O. Cardoso, S.-K. Tong, B.-C. Chung, O. Kah
Screening estrogenic activities of chemicals or mixtures in vivo using transgenic
(cyp19alb-GFP) zebrafish embryos PLoS One, 7 (5) (2012), p. €36069.

3. Detection of Endocrine Active Substance, acting through estrogen 2 receptors,
using transgenic cyp19alb-GFP Zebrafish embrYos (EASZY assay).

Transfer of post-hatch larvae in 96
well black clear-plate

2325 %% = gJe
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23335 42 7% 25 (Zebrafish Behavior Test)

2331 %1

HE AL SR RRF RIS B R 2Pl 5
EEAREY BT RV S R AR R E Y 75 &G B
FRANTLEF%2Z - S A hFEEFAT? S F REY V1% 2 i
Mp Bz Bidle s APy AuirBeigan g o mE g da ¥
ORI FAFRE LR R FS AT AR E] o - RERS TEE b
ST FRT R B A BRI R AT H P o TS A TR TR
¢hfiiAtrfd BF o pPmd e TR MAE F A &4 Noldus
(DanioVision) 2 View Point (ZebraBox) ~ & & #* H #0380 B et 1f Bl 7 % ok

N AR

2.3.3.2 & 4 7 5 Bl
(1). @& ¥

A FBEFRZAA 2 PRI ES A TR AR REGI

Ao Faup g e B 0 6 0.04 2 AR (40T B AT ) B AR

ARG o S HARGPET L 3044 AP A AR S T FEER) -

B. »#FAiFT FHERGTEF - L33y > THERS o

C. #¥FR A AKLEEIB I ENFLFATI- B B AGRESTH
i o

D. #-@pl® &8 3 kuky > Fk? BE (T MHT)
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camera ﬁ acclimation period

ey Dlue cue card
\ food | W

recording
program

cue card

= |

cross maze fish

‘ bed red cue card
E. #% @+ B RALHFS 77 R HANEE R Ak
PR R 4 o W F - TN BE AT R e I AR T BT

‘%. o

Testing start

ey DlU€ Cue card
food | M

I/\_/'- I

hed red cue card

FPREEE ST DS RSNy WS FN

D ARIE(GE (TR P A P

Success Fail
pey DIUE Cue card ey DIUE Cue card
food 1 food | ®

beed red cue card bed red cue card

G. 17 Noldus EthoVsison XT #ic#8 4 47 4. & 258 il §F * il S8k 3

3 3la W er g o I (latency) ~ 258 i & (velocity) ~ 4,75 # & (total

T

movement) & o
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H. B BPREEAT & R4 T™ $aF 53+

® LE-HFI ALY VRS HOHANE REFLTARE T
O Pl eIt G ¥ bR B @A A Wl KRR

° ffx[%wﬁ"ﬁﬁmﬁﬂf B B Y e DAL 2 ks Ar g PR A R T
g E PR E o

@ FLiFTFEAETRYFERCARBR(MER)DTIE -

® PR CHIRAE A LTHFRLREBEE BEA LS AP ORERFE
FERFLR KA G TR

2). B* f#RH

TR NS A SRR PN LB R FENE LS Y 2907

Y

I% °

233355 4% & 17 5 BRI
(1). = p % (*4 DanioVision)# 3] 3 &)
A BRI A AR TR A o
B. EMiti  RFHEAT LA B ALY (Irb6I 2438 965 E)

i % ** Noldus DanioVision 7 % 4§ ¢ o

C. MEMEILIHRT kR BB TELTHERS A 5iE 5G9
A3
D. 14 Noldus EthoVsison XT & %8 4 7 4. & 56 #iLp o
E. FBRFEAT L ERdI T BT
® FinAz® - DanioVision ¥ (h%ficw 1 (A7 7 7 Feq §oArAE >
g B L EAT 5 R ARBE DT 2OR S 4§ IR TIRA L R
LR S S VP
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).

® L EFRBOEHAPENCE > - BT IS 6 R hE g R
BT MRIT &

® FLWRREEENLGEBT PR NELSFLIRRAL S

B*

OGRS A p SRR R W E 2 BRI RTAL 2 75 £

B

2334 %3 é)}?e

1.

Aoki, R., Tsuboi, T. & Okamoto, H. Y-maze avoidance: an automated and rapid
associative learning paradigm in zebrafish. Neurosci Res 91, 69-72,
doi:10.1016/j.neures.2014.10.012 (2015).

. Grone, B.P.; Qu, T.; Baraban, S.C. (2017). Behavioral Comorbidities and Drug

Treatments in a Zebrafish scnllab Model of Dravet Syndrome. eNeuro, 10, 1523.

Tristan Darland and John E. Dowling. Behavioral screening for cocaine sensitivity
in mutagenized zebrafish. PNAS September 25, 2001 98 (20) 11691-11696

Zhang, J.-L.; Souders, C.L.; Denslow, N.D.; Martyniuk, C.J. (2017). Quercetin, a
natural product supplement, impairs mitochondrial bioenergetics and locomotor
behavior in larval zebrafish (Danio rerio). Toxicology and Applied Pharmacology,
327, 30-38.

Sison, M. & Gerlai, R. Associative learning in zebrafish (Danio rerio) in the plus
maze. Behav Brain Res 207, 99-104, doi:10.1016/j.bbr.2009.09.043 (2010).
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2.3.4 35 4 "2 & ¥ 3% (Drug Screening Using Zebrafish Embryos)

234184

SRR - SR URE R orh Sk Sk B TR ol N A A
et BE b g AR SR F AR S A AP RN RS b s
SEFEFGET R - BREL D E ST WAL B T R
A REAY AT LA R Rk o DE e
(promoter) » M-z i A Flfis TR R chpa ) § B F S wm Ao A ¥ HRl
¥k v ind id g R @i B A FI A R o bl4e To(fli-1:GFP) 2 - fhu ¢
¥ 3 % ¥ % (Green Fluorescent Protein » GFP) ek Fi# 7 5o b . > 4r % #1085
ERRE R S AR VAN AT R R LR K £
Woechig R 4o > WEAFT UAIF pFFRURRAEFTFELEDEE &a Dk
FREGER B A B Sl - B Goon o ApREANEES 2 2L &

FH kg T & E i pFak (72 2 (Pre-screen) o

2342 B P 3

(1). #EpaAFEgaamS fGRF FEE2 R Y 3 & kg Tl w4 )i
T b < opE e e

(2). #-100 3¢ % #F P> 4 hpf(hour post fertilization)# 4 = 7 %2285 (73 #3
(solvent control)i% ;% ~ 442 (control)* 3 f&% F #} ERZX PR E 20
m2c» 10 2 A £ r F2cy 3 28°CeHue £ f ¢ 12 4% o

(3). & 24hpf {327 ' 2 20ml sgsin i - 4 L # 1 72 hpfo

(4). 72hpfts » %] 4 #5245 P K963 4 (REF 675000) » 4 A fcdt ™
NEC ATV o R RF AR AY B o

(5). #9643t # # 1 ImageXpress Micro High content system #F 45 %275 % € 4
oo

(6). F1* MetaXpress-MDCStore2.3 software 4~ 7 #cig o

(7). BB RLEREART & BRI T S8 5+

® TIBIRF J‘éﬁiﬁjm%ifé_(éGO%) pH & & Z8 /i 3+ 6.5-8.5 2. F o
@ HAAFIZTELGHE mEAFFFLEIRBE - Ko
® % 2dpf PF o A AIITAIE AL T B S B Y T0% 0 meit K7 g ot
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80% -

2343 &* # 7
- HK RPN B HEIT Y o it BT AR G

¥ (40 1% 7 DMSO ~ 0.1%: methanol & Ethanol)# & i7 {7 -
2.3.4.4 W7 HRl% 2

1. Spawning 2. Collecting and selection of 3:;::?3::?;::2?

fertilized eggs e
- — B=SE=
Incubator at 28°C
6. Image analysis and 4. 72 hrs of exposure l
data processing 5. High-throughput in
vivo fluorescence

imaging system

Transfer of post-hatch larvae in 96
well black clear-plate

2345 %% = )EJ&
1. Tong SK, Chung BC et al. A cyp19alb-gfp (aromatase B) transgenic zebrafish line
that expresses GFP in radial glial cells. Genesis. 2009 Feb; 47(2):67-73.

2. Brion, Y. Le Page, B. Piccini, O. Cardoso, S.-K. Tong, B.-C. Chung, O. Kah
Screening estrogenic activities of chemicals or mixtures in vivo using transgenic
(cyp19alb-GFP) zebrafish embryos PLoS One, 7 (5) (2012), p. €36069.

3. Detection of Endocrine Active Substance, acting through estrogen 2 receptors,
using transgenic cyp19alb-GFP Zebrafish embrYos (EASZY assay).
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235 A H#FEF T LA L HS

2351 ff 4

BRI LR L AR B (doet e 4 I8 4 4 I8 Rk 4 1B (Yetk B
2 AWAEE S FEARE)FTAIFE AR F L LFE  RRed
EE P HRE P o A ARG P AHRB PG T REMN T R @
Ferl RAAEEC BRERfE D AT B bt 2 B R iR 021 2
FRAfE AT A A E DR 2 R R L B2 TR AT T bR
FARDERE A o FH TR AL ER RS ggtf;é_iiﬁf—;ﬂ’ﬁ i ged

7% ¢ (complex life cycle) » 4 “» ~ 4 #(larva) ~ I & #g(juvenile)sr & 48 % 4 75 ¢

)

.w

FeBl o ¢ SR B4 A > » 3 2 3% 5 (direct development) srfd g (2
BRI AR TR T S L A A) e ek 0 fhg W R - A
B P e T R i 8 BT  P (S KA T IR - e
B BRI R T F TR RAGERT bFTEH P LA AP F
Flramy 4 - B3 %0 3 B/ ET N F 5 F 7 ho2bi (g (Xenopus
laevis) ; 5. ¥ B AR AiF it F G M o AERECT AR (Aes S b)) 0 B R
RGN G LT RAFREARE S PR AP FE T L
(Burggren and Warburton 2007; Burlibasa and Gavrila 2011; Liu et al. 2016) °

Wos R BB PR e AR A & B | ESg(Anura)(BRER) 8 G A SR
(Urodela)(Bif ~ -k ¥) - i3 T 54 = S b b #(1920-1991 & )% 5 77 § #5i¢ ¥
22N ‘fﬁﬁv«’fﬂi*u{r% 147 (Burlibasa and Gavrila, 2011) > 71 H & #* i & 5 g
T H AR s e 3 8 * 3+ (Rana esculenta) ~ k&£ (Rana temporaria) ~ 5]+
(Rana pipiens) ~ i) 44 ¥4 (Bufo arenarum) ~ #* %k #k(Triton cristatus)£? s %K ¥k
(T. taeniatus)e p #v ¥ AL i * codd HEF R\ 4 2 & §_ % ' 2 3+ (Rana catesbeiana) -
& ¥£ ¥ (Rhinella marinus) ~ 257+ '~ & (X. laevis) & & & & 44 v ¥R
(Axolotl)(Ambystoma mexicanum) - T & » { 7§ ?—&f\é #* ¥ 1) & 3£ (Microhyla
fissipes) fa i #7— R erfic;V # 47 (Livetal.,, 2016)c - s i & 2 A T2 L 5 &7 -

324 - 7 A& 240-450 3 °F ~ fr 5~ (0.8-1.0mm)if & FABTHCIE B~ R
{6 24 o primit ~aplE o> 20 103 fw FiedE s AR AW ol
B R ERAFET 2 ~ 2304 5~ RE AL A 55 5 47 7 (Liuetal.
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2016) » 14 #r3e Pl ehs R 0 L AR G KRB R R L E R hfEa et
qﬁ%‘_%ﬁ Elx_&J\%%QI}‘ILLLéF’?‘b'?%’E9l}i)ﬂ'ﬁfg@,ﬂjﬁ?%ﬂ?"

2.35.2 k¥ Hig

PR AT R R > ¢RI R R A fRaE R e e 0 U2
AR MR A R AP T B R R Bk
(1). ¥

G B B R R enflet o R IR IR E SRR TR hd R o
- AR F RS AT EQ426000)T T o iR E R R FRAET M LRE
R R R K UER BT RGP E S S L - ek R RS
He 1100mI(E/ k)&% ke % pokok o e RERSERF EREL
RPFTFPIFI- A EE S EA R [ H- Sk ERNEP S LGP Y
BEL AR U ARROPRFOERNTFTEPERTEFF > VR
Dok FRTE R R o R o ie e B LR A E U F B § e
FRFFT R - BRE Btk L R G R PR R4 - b
P- B R D R S 12 pR12 ) pER 14 L pR10 ] PEe < dicfhag
APt R R S RAR QDL v Y R DA QAL S B AR A S A
ERDFF o F 2 pr(Livetal 2016)4p 11§ & AR (4o ] 38) T A S R DG
REEE L Ra o L RERIEE I ReF FRS FIA N ERT
BEEA S AP NG PR R o DR AR B R o R PR
i (%)% (Amaranthus inamoenus) 2 j& 3 (Spinacia oleracea) = & o ¥ #-3 ¥
ORZERE B RIS 0 e R R T A S BRI
FE IR RC AN A BB APPSR A RnFE AT A
LR 2 1A o R AR B B X G IR S T G P R
ﬁaﬁﬁiﬁ%%’@m?ﬁﬂ%%@iﬁ%%%ﬁ’&ﬁﬁﬁﬁaapeo
d& p s 7 o0 FIES T R E(- 4% Gosner (1960) sl 5 7 2w
VA At ERAADET R AR E TGOS E o F Lk
Bw 08g/mI(FE/ k8)ihd TEFF 0] # 2k a® % FPMHH (T
F R R ) il g T i 4 e o & # ipdd (Gosner 26 # 3 30 ¥ o
WL Y029 T B &S E 5 05ml/g ;¢ g il (Gosner 31 #p 5] 35 4 >
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BT 04g 1T ) kG B

5 1ml/g ;5 ot gp gl (Gosner 36 #f | 41 8 >
L0601 TR &S E 5 15mI/E o 5ot & rPipid(dod B
BRE)T * A X RO R-FF &S > 7 - BAETA S - =t (Liang et al. 2002) - § i
Bl 5] i pF(Gosner 42 #p) » TR b — o s R DR pE > T RN B ES (A0 i
RAD)MU 2 QR il Bk > L AR ERY B oo

(2). "kilia B ib g it

TAR LG B b i \ﬁwﬁ | # chzbi N aE (X laevis) & B> 2t fd e 4F L 5|
SRR AR 2ok e 0% 224 & %4 4 McNamaraetal. (2018) o &0 ijtid
P PR AR L R 0 23-25°C ik kAR A B R L 2-411L(./KE)
M oA A AR 0 KRR & 18-20°0C ) 2 kA B AR 2 U3L(E/KE) . A
o R*FBEGE Kk T A RfoREIS o ARBETERCPH TR E
KT AR K E 2 TR AN AR AT A B2 BRE TR
SVRER R 5 0F o RIFH - BaERIrH AP rpEF 5 12 12 ) R 14 )
P10 ] PR dn Rl g s FrdF s At s Eo e paisE e
ok pE o 2R E X 4 10% K B arnt b 4 o Ak AP cndEplaZ R B e
kA 24 F &5 (4o sera Micron Growth Food, sera North America, Montgomeryville,
PA,USA) o il & p ek 6 B o8 TP A G 15 e S 7
* & % &3k (4- Nasco Frog Brittle for Post-Metamorphic Xenopus, Nasco, Fort
Atkins, W1, USA) 2 4. 4L (4 Bio Vita Fry Pellet, Bio-Oregon, Longview, WA, USA)

FrrpRfcd ke Fp ARG EVRBHBANSF TREI AR T £
McNamara et al. (2018) -
(3). kg

TR FEELRF I b p R 5 B8 o da(Axolotl)(A.
mexicanum) s & o gt FEF E RACS RIS M AR 2okiRE o AP RiR
37 f15-22°C (Pasmans et al. 2014) - 4% 4 WP > % 2R 7 R4 < /] 2
AE ML B 7 E30em F] Mo R SRR 2Rk R aE R 25 80em o
A DR L U20L(E/kE) 4% pF ) 2 2R e LR L o« 0% £ 8-
HokFEHEF AN NEP LA Lo KRR R YT YREPESE

FoNFLE LT ol o kR R < PERIF 15-200m o k8 - ARyl o
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PRFEFRL 21212 P 14 P10 ok RPN R R - B RY W

BEORIREL R B BERY kS FF VR B kY B E

KELEBR > UBLRTE R e vr P LA kP 3 F o gt 0h s kR
% PVCH M &4 pr L anfc 2 i d 4 i o P& ¥ kP R % A koK

P RETEREHERF O EREARY AW F IO X 5T BT RO

Baidip BEKERR RALY R FHMF 0 LEG BREERRT

HURER K T BRI AR EE { G oS BT Y RS 2 A

#x#1:Chironomidae 1% B )& =2 Bciie sl @ g+ i RET 1@ * g+ ehirdilék & o

f&%ip ];]E;rgf!rgg ]b’%i?,ir F%ﬁo:%%ﬂ%.@#%f&aim:}.rgﬁ —Er[f'r.ﬁilj
BRI X LR
2353 Hethd i

TN ATip RS A ¢ BRI % I Sk s 1R e R

=~ R gy SR L EL

(1). %3
sERER B % Ak #p A (Gosner 42 & Gosner 46 #7)7 § &2 & 0 N FH B
PRI QRE? dupl F s PR REI = 2 ¥ ke (Gosner stage 46)

ARARL G A AR WA EZRER BIE DL R P o - BERIE RV AT E
(24-26°C)r ¥ » L2k v e kg ? P RAFT MR ABREDERFRFZ X TER -
KYEHP - AERITA AP RPEF L 12 ) P12 ) PR 14 ) pE10 ) PEe S P
REBEPERE N E S SRR AR 6 R N it R
FEF OB E B S R AR (A S )i S o KRR RN 4R S T = K
RS AL kR Bk R R R > AR G - KRR ik
BT o NgRAY 2 R T S {RBFIE SR B FERE - K o pIT
el R o ARE PR A FERGR AR s R iR AL KPR o &
AF RV @Y AR RARZTRBEERF oM PN FHREAGES] 2P T
B PVCHEMF S L2 N Ed il c S UM E B 51 TR
FRA(P T EEP)AEB F &S TEY ARN RSO S
WG o T DL YIEE T E G SN T AR RS ks
B LTS RGET BRI AR HETEF &S o
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(2).

RUEAER ERE S E > AR D SRR TS R T
(2R -ZRVERKITEES FERe A RN bl S LR
o T AR RS S B TARS cSET R BRI
BRakRE A R 0 - FTAARGHT 0 Vb Wkl AR 2 AP
R
(3). R ihifin =

TA £ 8 A LG L e g (Hynobius fuca)ée % 5 6 - 4% P 0 Jp 4 g
Bend Efap o - SRR RSP AT IEA5-16°C)T 7 o ki - SR
PRy 2 12 12 ) pFe 14 ) pF10 ) PFodd P B Rl R L AP A iE
P fa(k 35 24 X H 20204 X3 13 a/)h 453 RA NI Sz B
FHEFZFIRE AR R R YT I FF O WAL L AR R
IMEHRD P =k PR s N ) o kR ROk aFRAE > S AN Lw
FooRECRR SRR TT o R A G0 AR T S QR GTE SR &
WG - oo NIVRHRC] R ARE PR A FRGR IOk R BRI &
FALAREDRY £ KT #% p ok R KZEBGERF %3 0FHF
B gd 2B S @* Rty Lanic2 s S { BRGE GEHHE VY
AW R EDEF 7 AFEOERRRAR D
o7 R BAMAZ A | A E o HAAS - REES T

BERBHEC J';"fé?" VR k1P Y
X A% 8- =X

\n

EUSAr T

2354 %% é)fk

1. Burggren WW, Warburton S (2007) Amphibians as animal models for laboratory
research in physiology. ILAR journal 48:260-2609.

2. Burlibasa L, Gavrila L (2011) Amphibians as model organisms for study
environmental genotoxicity. Applied Ecology and Environmental Research 9:1-15.

3. Gosner KL (1960) A simplified table for staging anuran embryos and larvae with
notes on identification. Herpetologica 16:183-190.

4. Green DE (2001) Anesthesia of amphibians in the field. USGS Standard
Operating Procedure. ARMI SOP.

5. IACUC F (2014) Guidelines for the Preparation and Use of MS222 (TMS, tricaine
methanesulfonate) for Animal Procedure, Florida Atlantic University, USA.

6. Liang M-F, Huang C-H, Kam Y-C (2002) Effects of intermittent feeding on the
growth of oophagous (Chirixalus eiffingeri) and herbivorous (Chirixalus
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idiootocus) tadpoles from Taiwan. Journal of Zoology 256:207-213.

Lillywhite HB et al. (2016) Anesthesia and euthanasia of amphibians and reptiles
used in scientific research: should hypothermia and freezing be prohibited?
Bioscience 67:53-61.

Liu L-S, Zhao L-Y, Wang S-H (2016) Research proceedings on amphibian model
organisms. Zoological Research 37:237.
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spinothalamic tract(¥ %8 % #£F *%) & £ | trigeminal tract(P&3% = = # 5§) > @ » +

Koo o LR § RIS F R LIRS 0 3 A P S KRR TR

Bioh i & 4

G g R 5 o g AT R el ) i i)

e B FH T A A SEIE Y F g ¥ «h< 48 (opiate and opioid receptors) o iz -

LSRR TR L T S E L E R ]

i H & sf(simple reflex) -
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- & REREFA ALK

AR AT P PEEC 05 ]
AREY PR
1. %‘f% & 3] CERNE AR X R RGP AH LT g s
FEAT 3 B
L fEE 'l%f“%”m/l% Rip ~ HEE U E > R OER > RS A
P 1T o

SL1R Bk dr 2 LT i1s™ 2
31118 i

E R 0 RO S R EEL
3112 %4 2

(1). Susan M. T. (2015), Small Animal Clinical Techniques, 2" ed. Elsevier
Health Sciences.

(2). Diehl, K., Hull, R., Morton, D., Pfister, R., Rabemampianina, Y., Smith, D.,
Vidal, J. and Vorstenbosch, C. V. (2001), A good practice guide to the
administration of substances and removal of blood, including routes and
volumes. J. Appl. Toxicol., 21: 15-23.

(3). Michael R. T., Walter A., Robert P. M., (2015) Techniques of
Experimentation. Laboratory Animal Medicine, 3" ed. Academic Press,
1201-1262.

311323 %A
AT B2 R R R AR RG [ AL R I e S B o
3.1.1.4 ##
(1). %~ e Faseg
(2). 70-75% FpF i
(3). %
3.1.15 ‘e AR
(1). ¥ Lasdini
A EHREESX LTINS RN SRR TV E R A B R4 Rt .
B. AR DR A & (L s R B e
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(2). HF £

kit + | Al 7 % AR =
- OIPER
1 1 1 10 20
BRI EE
AT b
N R 2 2 2 10 10
o EE

H ~:ml/kg

(3). FEiTmA -

A
B.

PEEEEFE E RS (EAr
PR AL ke d o G 4 (&0 )i R B R AR AT MR 2 A
Koo R A K EMAEGHE B H P o T L L EIR

YLIFHE AR IES SER LIS W A

L S T (7S A2 & RAE M LS P AR~ T
R o3 » 187 F IR AR EBR 0 UAEIREEE T L T oA 2
&iﬁﬂﬁ’?ﬁ&?uéiﬁﬁ’%?ﬁﬁﬁﬁ@j&ﬁ%ﬁm
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o AT AL M R N F N R RN EEA L
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(1). Susan M. T. (2015), Small Animal Clinical Techniques, 2" ed. Elsevier
Health Sciences.

(2). Diehl, K., Hull, R., Morton, D., Pfister, R., Rabemampianina, Y., Smith, D.,
Vidal, J. and Vorstenbosch, C. V. (2001), A good practice guide to the
administration of substances and removal of blood, including routes and
volumes. J. Appl. Toxicol., 21: 15-23.

312313 %%
(1). &5 5 L g 2 2> FTELF I Lo o

(2). o LI B FE LG TR 0 A A R R

7*

ONEERS $TRHCE L E S SVERTEE SRR Ty S

@.

K

3.1.24 3L

KVUR L BPE > E R T ICR bR o WL AR - BILEIN
nz_%‘ °

%

(1), @ § et e
(2). 70-75%

(3). 3k

3125 ¥R

(1). ¥ Bizsdanie

A

SR SE SN U = I R i R R R R R BT R S
(Quadriceps muscle group) ~ &£ 53wz L sEsvir (Semimembranosus—
semitendinosus muscle group) » # X » ¥ iE#F W B2 42 = BV
(Triceps muscle group) 1% & #up 1843R 2 o

A FE DR IS &GN E GG FZEIRATR t& k2 Loagtauz L
seseE (Semimembranosus—semitendinosus muscle group) % Axsv

(Gluteal muscle) -
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(2). HEFL L]

kit x | Al 5 . <& &
LRt} 0.25 0.25 0.25 0.1 0.05
R EE ml/kg ml/kg ml/kg ml/site ml/site
L RER 0.5 0.5 0.5 0.2 0.1
AR EE ml/kg ml/kg ml/kg ml/site ml/site
¥ i>:ml/kg

(3). FEiTALR :
A NEZZENFEEFINERTHE
B. rLippbif A arit st 2 4 o
C. #AsteiEryfg =i

I. A ERIR L L wtvez LogEse¥ (Semimembranosus—

semitendinosus muscle group) P& » 12 2b3EdtenE d {8 2 JE L

LR X 3%8’1-3-1 s % g—;}ﬂ %{E AR ’g‘ ]*" B, ﬁ—‘L-k #}J I; ;:]' Br]"% AL ’g‘ ;f

S L s NG f,‘;; TR AR (S plend A g o

¢

ii. A EFRR > 4 % w gg A (Quadriceps muscle group) BF o 12 2hiF 4

i (R S R E R FVH 0 4 Pl

§9 9 LB S arep

gr\»ﬁ@]\—.',ﬁ—i'

iii. A BERR 1+ 49z = gg e (Triceps muscle group) P& 12 2bdF 4hen s
d WSS R A S PRl A

/.—‘L'é’j—%/\ iz |é = l-’i’w"l-‘]}ﬁ
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(AR
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(1) Sarah W., Ma%gie L., (2013). Handbook of laboratory animal management
and welfare. 4" ed. Wiley-Blackwell.

(2) Dienl, K., Hull, R., Morton, D., Pfister, R., Rabemampianina, Y., Smith, D.,
Vidal, J. and Vorstenbosch, C. V. (2001), A good practice guide to the
administration of substances and removal of blood, including routes and
volumes. J. Appl. Toxicol., 21: 15-23.

31333 %7
(1). £ 34 Bt e 3 2> THAT SHITLI o
(2). #PRAML PR D EAIFILE PR R A RIER LS L F R

7o

3.1.34 ##L
(1). g5~ P endtF ~ e g
(2). 70-75% iFp
(3). %
(4). o2 %

(5). g H -~ FREF o2 v FOE

3135 ¥R
(1). & Liisfamie
A, o] B B )k #% (lateral tail vein)
B. & : ¢ *2# 7% (lateral saphenous vein) e B ' # % (marginal ear vein)
C. & @ Eg# 7% (cephalic vein)z- *t *2 4 7% (lateral saphenous vein)
D. | 3 : B %#%(marginal ear vein) & ¢} *& 4 7% (lateral saphenous

vein)
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(3). #HEiTALA :
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BoRES L PR L FALEARRGF LG -
AP AR S Y TR LSRR e R R A
VUFREA O F B spn 2 L o

M sE T R H 2 A T F A FAREERR o A Rfrx oL
AEZHARGE IBR G ETT A FBEL F o
PAAEREFUE FRSFUAL LR AT BT L% B
FAL AL F o T MRIRII N 5 F P o LB AR 4
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(1). National Health and Medical Research Council, Australian Government.
(2008). Guidelines to promote the wellbeing of lab animals used for
scientific purpose: The assessment and alleviation of pain and distress in
research animals.

(2). Diehl, K., Hull, R., Morton, D., Pfister, R., Rabemampianina, Y., Smith, D.,
Vidal, J. & Vorstenbosch, C. V. (2001). A good practice guide to the
administration of substances and removal of blood, including routes and
volumes. J Appl Toxicol., 21: 15-23.

(3). BVAAWF/FRAME/RSPCA/UFAW Joint Working Group on Refinement.
(2001). Refining procedures. for the administration of substances. Lab
Anim., 35:1-41.

3.2.1.3 #i#
(1), % x [ erdds s 85 ABMMES 42 PYRE LT LER T
WO AR 84T DR o
(2. #F - REFMAEFRFF OEF ] o
3214 fe¥feh
(1), EHRKREFEL&KEE A

P ih < B’ T
T PRiERLEF 10 ml/kg 10 ml/kg
Lk E s 16 G 19-21 G
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(2). REHER :
A BB FEE AR ER -
B. R a4 £ R DB RHiET > ER 0D &R (Xiphoid
process) 2 BEHI i Ak G4 F S A LK R o
C. BG4 GREF REPPFAHRED  RELH SRR THEGET S
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FRIBE N ES A RS R 0 0 T LARGE AT R R E
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(1). National Health and Medical Research Council, Australian Government.
(2008). Guidelines to promote the wellbeing of lab animals used for
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volumes. J Appl Toxicol., 21: 15-23.

(3). Wolfensohn, S., & Lloyd, M. (2013). Handbook of Laboratory Animal
Management and Welfare. 4™ ed Blackwell Science Itd.

3223 ##

(1). BFEF P RHRERBERE L S F

(2). &FE T - kEFHAERG L Dt

(3). & FIB R

(4). 70-75 % FpHE A

(5).

3224 (*¥Em/E

(1). FEE U2 £ chk s s~ ]

ELE i1 < B | B
PR T SRR E 10 ml/kg 20 ml/kg
U RESER LS N N 20 ml/kg 80 ml/kg
i & engtEg < o] 23-26 G 25-27 G

(2). $#Fw Ry
(1) RFPfd g JEE -

(2) HAFHBEFT PG E ORER S BES A RRS TS ST
A
(3). "R VEIL S TEIAR

T
s

A TG B g e T AL ot R R 0 O B

183


https://www.amazon.co.uk/Sarah-Wolfensohn/e/B001HPMXU2/ref=dp_byline_cont_book_1
https://www.amazon.co.uk/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Maggie+Lloyd&search-alias=books-uk&field-author=Maggie+Lloyd&sort=relevancerank

_[E‘L“?g_ l‘li' )s %
;iﬁ& 'J%‘*#ﬁaﬁa&%s\fﬁ'—io ] & nigwlq kl_d HARFTT o
. *ﬁ%il@3ﬂnwu+ﬁﬁ#%ﬁ#aaaﬁ%,a%
frﬁ ;}'FIEI rd]i*'?] ;M- E’:}&ﬂ\ ¥ - iE]Jr‘]il»:nJ-a E % o

< B2 FEhEil bk igd BFAET - A RTEP V- A RE

ERER E/‘]‘ﬁ{ £ %%.4‘ °

L; ’\\“
B 3.2.2-1: ) B oL s g. B 3.2.22 0 & EEEIEE ST
EX 4 % 4

1l /ﬁ‘ﬁ’l‘ﬁ- /ﬂ -+ ;ﬁ)\, },«]—x"K (hadie) ;jz_n‘ialij,,\ ;‘_; 7 ]];; \gz( P Nﬁ.g’bﬂ kr]‘rr]}w t
x5 LTSI (F] 3.2.2-3)

B 3.2.2-3 : PEEE B~ 4
FrER L R A & X) 20-40 B o Al g gp L RERER T BN 0 5 AR
ERNERBBLEELG TRE -
AR L E LR RS TG A OERE S E
B f R RIME R AR LS S R R AR
R R RGN SR R R RS IA  T A e B

184



EHPN R FRRET R AT E L EAF VRIS ek (R4 o

E. CESEdbti s M4 s DI sty B B
[) BAaw &7 g7 o Fid stz B ML P MECE Y N
IR AR & T e

Foo Mspii st gR®F kil W gk BE R o F
Bodr g E A A F o iR B g F

3225 23 ¥%
(1). PRSI 553 3§ * SNRE b e o LR EEE ] M dESR T R o

() FRPFFALSEEFRFFUEFT RSB PR AEL A

(3). FFLIEL I 2

3

Bk R AR LTI BER TR g

AL A B € B AR R £ 7 el

o
=

185



323 A ] R2FEa L EHe 32

3231 B ¢h
B BEED A B 2 P g R RS s T

Sl SR G ERERE L B B F A8 u i o

3232 %% é}f’e

(1). Parasuraman, S., Raveendran, R., & Kesavan, R. (2010). Blood sample
collection in small laboratory animals. J Pharmacol Pharmacother., 1(2):
87-93.

(2). Hoff, J. (2000). Methods of Blood Collection in the Mouse. Lab Anim.,
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(1). Golde, W. T., Gollobin, P., & Rodriguez, L. L. (2005). A rapid, simple, and
humane method for submandibular bleeding of mice using a lancet. Lab
Anim., 34(9):39-43.

(2). National Health and Medical Research Council, Australian Government.
(2008). Guidelines to promote the wellbeing of lab animals used for
scientific purpose: The assessment and alleviation of pain and distress in
research animals.
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(1). Wolfensohn, S., & Llyod, M. (2013). Handbook of laboratory animal
management and welfare. 4™ ed. Blackwell Science Itd.

(2). Hau, J., & Schapiro, S. J. (Eds.). (2010).Handbook of laboratory animal
science - Volume I: Essential principles and practices. 3" ed. CRC Press.
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(2001). Refining procedures for the administration of substances. Lab
Anim., 35:1-41.
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N E o AT 34.24 (2)AdI £ Ve
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$1 8 B
AR AL P2 L
AR EY P

NS S S TN SN TS RS2 T A RN S
N TEE

2. BHEBEY IR A ~FR TR AT g BES G, RiEpE
R

351 =
3511 p =
SEEETERE EE S ERRIEGE TS R R
i 2 R
3512 Hi

(1). ALpH -
(2. & -

3513 fF¥ @A
(1). R FARHeE EEP LS Frfd o~ 20 2 BREPF o
(2). 4 1¥45 3¢
- AR RREE LRI EFE WL AR V- AT R
TR BT S RS o bR 2 RER (T o
3514 AR ¥AH
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35.15 $4 % jr

1. M. Michael Swindle, Alison C. Smith, 2015. Swine in the Laboratory: Surgery,

and Experimental Techniques. 3rd ed., CRC Press, Taylor & Francis

Group. Landon.
2. Peter J. A. Bollen, Axel K. Hansen,

Anesthesia

Aage K Olsen Alstrup,2010.The Laboratory

CRC Press, Taylor & Francis Group. Landon.

Swine. 2nd ed.,
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3.5.2 ¥

3521 F eh
BREFRPELL R BT H L RIPM PR - RPIA 4T -

3.5.2.2 43

(1).
).
(3).
(4).
(5). 70-75
(6).
7).

TR
H i 4421 G) -
J% 5 % (SST ~ EDTA ~ HEPARIN ~ ACD %) -

¢l w(TF) -
% o
1 o

E-D
E

. (500 CC/250 CC) -

3523 iF¥ 4R

(1)
).

A.

B R 0 B % (ear vein) 2§ #F 7% (jugular vein)
e TEH I
B R A2

A

Wk & telsofluraneds Mofrfs ™ i iR 6T o
1 f‘]ﬁ”fﬁ FHaz s &Fm7)a

AERRE SRICT O EER R ER R R L FE TR
R EE PRI FESTCA L F oI ZTHRLF L RTIE
I FPEEE R BRANEZHELF T -
iﬁﬁ%@’%%ﬁiﬁﬁvuﬁﬁM#ﬁ@gigﬂ,@ﬁii,
LA e RFFGE -

FRIRE L ARR

@Rk & hlsofluraneds Hofr s ™ 4 FrihE i (7 o

CUFHE R R 30N T B s ik R F A

B MW R~ BT R 4
eRwRIEE FYREE R FRHRD L T HEL T o

Flh AT AR TR LR B N R L
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(HHFELf  BFAEHRL > AR AP A FREE e R 2R
ﬂlr_ o
3524 1R % H
(1). FE#REL FY > RFEEDEPE T UERP e S LR

£ TT A 0 T DR R AR Y

(). i QB F A 74 20 % dd B (PR L RE B Y ERE
7-8%) -

(3). * B4fak 5 0 L ARMILE R OF R A PR A A2

3525 %+ = ;ile

1. M. Michael Swindle, Alison C. Smith, 2015. Swine in the Laboratory: Surgery,
Anesthesia, and Experimental Techniques. 3rd ed., CRC Press, Taylor & Francis
Group. Landon.

2. Peter J. A. Bollen, Axel K. Hansen, Aage K Olsen Alstrup,2010.The Laboratory
Swine. 2nd ed., CRC Press, Taylor & Francis Group. Landon.
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35.3 @

3.53.1 B en

FEGESR P B AR 7 L R Tl SRR T 70 MR AR AL o

3.5.3.2 #i#
(1). Frpafe 3 &
(2). Héen
(3). é;%%ix 50
(4). isoflurane
3533 T A
(1). 7 & imafs » vop L edpnfh P 3 & (atropine sulfate ) # & 5 0.04
mg/kg °
(2). p Jist R 4 > HE 2 Amglkg o
(3). Lt 10 5] 15 A 4515 - £ ok LI AES 50 HE E 44 me/kg -
(4. BAMEHI Iz > EFAILZAFR LD G 22 HE -
m.ﬁ%%%ﬁg’mﬁi%ﬁﬁﬁﬁi%CﬁmhlSmMgﬂﬁﬁw
Mobic’ 0.4 mg/kg > L R EFT B2 B RIITEGFHEL o
(6). #:t F RUFAS Y2 e2 e £ 41k S o
(7). Frpr&Ee* T EHFEFLII S AR eS8 st o

3534 1R ¥A

(1).

(2).

Bend eg gy § o LS A S S SR EH D ¢ R AR
SR B A TR 2 LB e Rk SLe X § B 4 2—“;"3—' YA ] S e IR
B Glde IR p g B TR T AR N SR T e e R d 4 e
RSk B R R T A T RS S R o T Rl % (reliable signs) ¥ 1345 1
vupt 3k 4 (muscle tone)~2. P% & & & (palpebral reflex)~3. g3t = -] (pupil
aperture)iz it % K3TME o JrAE P 3 RE S K AT )% e sk o 4
rAT KRB % KRG o

Frpse o G P AR TR FRE R e o s R -
2R 1IFABERFAR AL ARG 3t E 30 A s o A

FoE R RN Rk A T PRI X AR PRF o
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(3). E -3 #(Malignant hyperthermia) : &5k 7 & F] > L s a R E oh
FRe o @48y A s Gl s wtbe s EAFE v ¥ 2 F LR
ERHA o ERTBRTA I -MEER S (£ 4412 1°C)>
BRIUZE AR TR AFERFRDRFG LTATFRF -
» s A (L & F_ halothane » e 7 7 2.3t isoflurane - desflurane -

oopw AR

BB BfEH L Fr% st dantroleney F A% Y R EE L EHF A
ez ip gk L pLELFERE R (Eikok )y 2 R & ITRRF Pt B
% dantrolene %% - 23 #F 4 EM 3£ BRESRERA F- 2 k

RELRZ A

sevoflurane ) ~ & & it »~p %23 # (succinylcholine )

3535 %4~ 1;%
1. M. Michael Swindle, Alison C. Smith, 2015. Swine in the Laboratory: Surgery,
Anesthesia, and Experimental Techniques. 3rd ed., CRC Press, Taylor & Francis

Group. Landon.

2. Peter J. A. Bollen, Axel K. Hansen, Aage K Olsen Alstrup,2010.The Laboratory
Swine. 2nd ed., CRC Press, Taylor & Francis Group. Landon.
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354 FEPEEERE ~
3541 F ¢
MAERkE L et e AW S B TR R T
3.5.4.2 ##
). #ik 5 F¢ -
(2). vzt -
(3). g p Fa -
(4. 28F -
(5) K2 E -
3543 (£ MR
(1). R L CFREF T IR ERE -
(2). #idB b & P RE R TREAVMIE L o BT RETR v IR o
(3). HFrizbiimHradiE » v RS RAE S D€ R BEEPAE R TE
Hgi oo
(4). #-F FFE v RGP R ET R R R R AR F R T
PHRFEFRAFEP I F FEEREROFETF O
2EMNFE CFERBFENMNTEREELE AR -
354428 %%
BEa~r GramERCACFEMNE AT MR ET

(1) @Fé‘%ﬁ:%gq sz‘} %”F‘t F 73{:,7,“; o
(2) ;T:gg,?%"c};;}’ Fdi?}gt&’—-/ﬁi% , V;I»;T;ng";x 0 ;%:F'Tﬁ”"\—"l Fﬁll*{%lL o
(3). 3#BRFE G4rf p A eEeR o RIS T Ltk AR R @ R o
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https://www.itsfun.com.tw/%E6%9C%83%E5%8E%AD/wiki-4436926-3423806
https://www.itsfun.com.tw/%E6%9C%83%E5%8E%AD/wiki-4436926-3423806

3545 %4
1. M. Michael Swindle, Alison C. Smith, 2015. Swine in the Laboratory: Surgery,

Anesthesia, and Experimental Techniques. 3rd ed., CRC Press, Taylor & Francis
Group. Landon.

2. Peter J. A. Bollen, Axel K. Hansen, Aage K Olsen Alstrup,2010.The Laboratory
Swine. 2nd ed., CRC Press, Taylor & Francis Group. Landon.
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355 BAF K~ 4
3551 p en
BRFERRE LR RERRIA AT

3.55.2 ##
(). &R FRF -
2). KY BFF
@3). &% -
). o FFH -
3553 e ¥ 2k
(1). e & i REF T R EF o
(2). & ivH I
A RREEE Y F A B (TORER ) 3 o 2 AR
B. i il MERERE I RFTE LR G
C. MEZHFRPFFLZARESH LI~ HEE > UFERE Lg% 3
PR e
35541 %%
(1). 2 FiF>2 R g*r 2R SFFEFRFAE  EHRIFRT 28
7R B oo
(2). 5 WIFEFFE UL > RF L HE RIT o
(3). EARFFIILERNSHE AR B2 PLHERE -
(4). FiRg g T2 @t 2 A2 A &2 BEPFE -
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3555 %% é}lfle

1. M. Michael Swindle, Alison C. Smith, 2015. Swine in the Laboratory: Surgery,
Anesthesia, and Experimental Techniques. 3rd ed., CRC Press, Taylor & Francis

Group. Landon.

2. Peter J. A. Bollen, Axel K. Hansen, Aage K Olsen Alstrup,2010.The Laboratory
Swine. 2nd ed., CRC Press, Taylor & Francis Group. Landon.
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356 RECIRiis~ A F Y BB E R
3.5.6.1 v JR* ;¢ Oral Administration
CIRET A G FHMERMAIE 0 - BUSREFT M sl B 0 2 &
HEP LA A LB X2 E SN LR ELRE R G T RES A
Fde B A TR S EORH e il T LR A -
Aod BT ES RS PR RS T 0 M ARE ARFRGRR B 0 R RES R
2E N ERERP Do
3.5.6.2 /1543 ;* Injection Admistration
ABEET NETEA G M TR PR LR FAFTRE FER
FAA P A MEEERY > FHEFPEFAERET UL ER - 762
T oo i@ AR ISP A SR EREIRG RS A IR
SR B R LT PR R AR o W W BRSO s L R LTRSS 0 L
FORGRIZEATRL Rk o
(D). Hi
A. 488 (needle)
FEHLABAR S » FALA ] M Gauge”# T 0 L ES -
ER G UAS > 2@ * P anERF LR 2 SR o
B. % 4% (syringe)
FEFZHMF LR REH2 R AN EHRE
C. a4 :
¢ 35 1590 FpE & sk o

)
Ik

(2). LHLFEARR
B2 R FRR ¢ dEk L Rl g 2 LA i)
(3). L s e F
A p s LT B g PG SR 0 TROGFH ) & 0 B PR R U o
B. RiLsFrORR A (s 0 B R TS A - = o
(4). #%;18+;% (Intravenous Injection » 1V)
AVEENER Sl S S LR W RER - R
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"

5% o

Ak AR D HFFEENTE I5~45 R 4 0 A et oo ]~
AR - LR 5 2~50 C.C. v ok Uk B ik PR AT A
B~

Feirs 500

B stk fel o B % THOGEHE A o iy BB AR R
iﬁ’%iﬁii%tﬁ’kﬁﬁ$gé’%#ﬁﬂﬁ’@@Tﬁﬁw’
FER S F 0 A RBRAA LN Bh Tkt BRI AFE
Bl NRFTEAT AL F Y B S RFUEEERE

o

#

ARFE

Bt d = S @ ABATR ] P A RT R &
AR B BT A IR 4 2 AR
N

WA S TR TR PRt BRI E A o

HRELE > g E L ARY B2 & AR R AFR -

e ¥ LA A F 2 AR LRI LG g A

e
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(5). #vp A&+ (Intramuscular Injection » IM)

A
B.

EEFIRE L B {5 B {E v & ek pIIR o
At ERZIRR CEFHEAFLE OR  S£EE D 23 L - 187

Bl REVEY RERimhdsg ) ¥ 36 LR RGO L pliEr

VU ISR B B IRGL N A 4 R s R R R s A

S0 JF R R B T o

(6). A& T it (Subcutaneous Injection » SC)

A
B.

A BFIR B GSGEIN S F IR I o
A b E R ZER ORISR f_*‘_'_‘fs_g_f%;}_%_f;;, BLEFenE fE@ %o — 4517 45
~60 B b4 L B E LR YL B AP 400 B £FF o
AsE D3 w4 1L5CC

AERER

EEL O PICR LS PET SR AL e 3 B A AT 5 S
g sl Aeg LA R A THE  FEE o

216



(7). £ piistiz (Intracutaneous Injection » IC)

A eI D BRI A KR 0 o S Y FRRES

B. istd B g 24G Aot e L E R 5~15R & >
B ilag 2B rEAP 0 2% TR

A sE 01CCH A K HAZE 12508 202 ki o

AR EE
ASPER TR H o R NAEEG 0 h R TR LR PRREE
FARRBIARF BB~ 87 ~ B 2ETF B2 gpk o

e ¢ U O

3563 & % k%% (Skin Application)
VL FUARE L SN -1 SN -
B. #&:RILLEI Yy ELHD
C. Hir> 3t
REELR R AR EFEESFCAR AT L R F

HEORE R ARy Ha.
35.64 %% ¥k

1. M. Michael Swindle, Alison C. Smith, 2015. Swine in the Laboratory: Surgery,
Anesthesia, and Experimental Techniques. 3rd ed., CRC Press, Taylor & Francis
Group. Landon.

2. Peter J. A. Bollen, Axel K. Hansen, Aage K Olsen Alstrup,2010.The Laboratory
Swine. 2nd ed., CRC Press, Taylor & Francis Group. Landon.
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R Rt T

AR AR PR 2 )

AR EY PR

LEY A s gl A BB Frpii 598 o

238 - H AR & i Flig R~ RS i Ak G BRI S

3o

36.1 AT HIF2 R
36.1.1 458

LRI e o "‘,ﬁ%?h—ﬁﬁﬁfﬁfp’iﬁ CERIAE T R S FERB AT

PEoOLER SR A EHREEERATRY SHP REFRAFT R4
$d <A@ Ead BT Al (B DITIRE  FREFT RFELL

& e te £ #HE BRI aE R > I E .

® it hIRHkIE Rg G Rt REM ¢ Bkl A1 g E 5

i T e s o

3.6.1.2 3 Hif
BRSO TR LA E R B LR A B S

=
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PP d 30 AT R L ZER IR ARB P 2 RS AR R e R A
e pRBe ol ML R EIE HRIE 18 0 vf R TR B A L0
FEFHRE o BRI P RS FORHEOBY F A L GRS
Ao UELHA T BUESHFL L T BHLLI RS J A gL

BB HER RS LS PR DR (et T R ] i) o $REpE
B2 sf n@d BHAAHBERS A FA 5% 41 FBahno
3.6.1.3 &% é/f)e

1. Zebrafish Book (http://zfin.org/zf_info/zfbook/zfbk.html)

2. Guide for the Care and Use of Laboratory Animals (2011), National Academic
Press, USA.

219



3.6.2 & 378 A AT FRS

3.6.2.1 43¢
ABRR e F— & Ee N AL > gF R hERE R AT
R Bk bR R E R A3 EIE

MS-222 (tricaine, 25~200mg/L (i% 7 1. peflpEq)* pps & 40 (sodium

methanesulfonate) F 4#82% % ] & %) |bicarbonate): & pH 1 ¥ |1
ki

C10H1sNOsS
2. 5P % R FDA v~ 35 %
AR mfﬁ‘ fis: % |

Clove oil (7 % i) > <0.5ml/ L (& * F Clove oil % ¥k » JE Hgike

2-phenoxyethanol AAEE <A ) 95%:7 ethanol * fie @ » Aig *
LRI Tg kR

CsCsOCH,CH,OH

Benzocaine 25-100 mg/ L 1.7 Bl P4 * Bk & 40 (sodium

hydrochloride bicarbonate) £ pH % ¢ |+
ki F.

CgoH1:NO,.HCI
2AE R ] o B S TF
WE R FRAY M 3R

%ﬁ%%ﬁ*ﬁﬁkaiﬁﬁ@ﬁﬂ’%'a5mgk LU IER

- T Ak A EAT R 0 % 2R o
3622 @ i
(1). &3
B RFFARAE T TS RIS e A B LR B S o fh kA

LB R LR B SRASIR I BB %3 ,}\J\ﬁ_ﬁ_ i o T A - A
J_#-3-% A F 7 pa(3-aminobenzoic acid ethyl ester)# % 4 » j{ -k fie & MS-222 %

oz E 2 kR T 059/ L(Green2001) 0 ;3 R pH &7 ¢ 153t 6 (Green 2001) o

AR ALY B R E b SR RIS SRR OER SR Y LB 0 7§
POAH > AR IRRALIY 3§ F P AL EF P &7 BALC A o s
%*ﬁﬁﬁﬁ%ﬁﬁﬁﬁ‘%Tw&uawﬂ++ﬁ%o—&wﬂmwzmmu
TYRBREEYS A4 A FEWOT 7-10 44 (A Som ) B
“FﬂQA'109—’”ﬁ%¢w%wyimunm@whmuzqw%ogﬁ

FRB AR o b2 TR 2-2 7 A-o -7
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(1,1,1-Trichloro-2-methyl-2-propanol hemihydrate) #rfie ¥ s & » & * pr > #—
FE s k(% 1.439)a > 1 o2 gk s s d (Polypedates megacephalus) =
(AL 9 45em) 5 bl > FEEFEFG9 A& -

KRS AR SRR 0 R R MBS B I RER KERT ko YR
BARAR > - BRI 5 A BT T RGBT W AR o m RS R AR E R

TR KRR BB D EIRGB N o R HOEIRGS AR P 6
VUEE R E BB PR P A BRI D RG L g R B - 4% 10-15 A&
T T S
(2)ir 21 4 R

A A R RS R SRR IRE 2T o e X AR o E 2k
a3k i * sz i3 sf(intracoelomic injection) fr s > 23k ik A& 5 0.1-0.4 g/1L
(IACUC 2014) -

WA R A RA S S R e RS # S LR 4 ﬁm
GiE o Ra o TEGFIARFOFY E N ek AT ARELE
o2 IPFEF LA RREE P F FdF g4 o7 (Lillywhite et al. 2016) -
WA RE PR AN £ 0 e A BAFA@C)- BFERFEES > 2B
P Baeddda g B > d 207 B AS IEa2 i A S ) 3 o FRER T
FOOREREE e o TR B AL BRI FF R 2R R

3623 %% = 1?&
1. AVMA Guidelines on Euthanasia, Guide for care and used of laboratory animals
(2013)

2. Green DE (2001) Anesthesia of amphibians in the field. USGS Standard
Operating Procedure. ARMI SOP.

3. IACUC (2014) Guidelines for the Preparation and Use of MS222 (TMS, tricaine
methanesulfonate) for Animal Procedure, Florida Atlantic University, USA.

4. Lillywhite HB et al. (2016) Anesthesia and euthanasia of amphibians and reptiles
used in scientific research: should hypothermia and freezing be prohibited?
Bioscience 67:53-61.

5. Claudia Harper; Christian Lawrence (2011)The Laboratory Zebrafish, CRC Press,
Taylor & Francis Group. Landon.

6. Zebrafish housing, husbandry, health, and care :IACUC considerations (2012,
ILAR, vol. 53, no. 2)
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3635 4 & FlikRIF %-T & # (Zebrafish Genotyping Test-with Fin
Clipping)
3631 4
HE A AT ET AN S AT - A RehA TR ¥ @
PP TEEITi ko d Bt BB DNA LS PCRF i L I Bk 2
ko f2PCR A S - B fsf1% A58 LA e & R A T4 Lenfh F1A] - 1 F %
SEB A L2 A#HRER FIF R AT s S gm0 2
P Egr B DNA - ©ous 4 ok kg d A7 -

3.6.32 #% P 3

(1), #-FP etz b § & (B4 $30r 75 39 F 7 f(Tricaine)
JE R L 168 mg/ml e 7B R 4a ¥ % %) 5-10 A 48) o

@.%ﬁ%%ilﬁ@’Hﬁ%%ﬁiﬁﬁ?7?%—ﬁkﬁﬁm16’jﬁ
¥ 27 50l 100% " g (Methanol) < Eppendorf @ o

(3). #PF Pk itiseng &% r i 4(Z F 7 AF 1ug/ml 9400 ml % 5 oK)+
EHEALRAGE > LB %r RSP o

(4). E it &7 AL EF TR o T En-200Ck R FEML RN
Ptk & DNA g % -

(5). & & {7 DNA 3P » L4c ot ip 9 gk o £ 4o lysis buffer & 4e £ & 3
2~ DNA -

(6). #-xB~d 2 DNA 27 PCR * J&(PCR F Jis2 iF 223k %> #-1x 7 I 2_ &R
A FA A K)o

(7). 1% G4 £ 483 I 2 *LHIEF % 4 2 PCR A 4 o

(8). #4321 NPCRAS £ kpaT A d TAM I R IRz £ B % K DNA i
B okRg AT

(9). & BRIEERT R Ry d T S TS

® RiTP kALY F rApfeftEE oo

® ¥ Frpsd Tricaine sk R T EARIFE ERER §ERALE S -

3633 k" #

FEREETS G AT ER & o
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RLZREARM P R AR A Vo ¥
LB 1/3 Gk

3.6.34 %% é?’e

1.

Wei Wul, Alexander James Hale2,3, Simone Lemeerl & Jeroen den Hertog.
Differential oxidation of proteintyrosine phosphatases during zebrafish caudal fin

regeneration. Scientific Reports 2017,7: 8460 |
DOI:10.1038/s41598-017-07109-8.
The Zebrafish Information Network (ZFIN) protocols

(https://wiki.zfin.org/display/prot/Fin+Amputations)
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https://wiki.zfin.org/display/prot/Fin+Amputations

3.6.4 38 A& "LviistiEs (Intraperitoneal Injection into Adult Zebrafish)
364114
EFHS 4L FEFL L RPN D R L RF AL SR

FLRDE &R R GRS RILEE A R A A
7 e HpfE R EArEL AR SR T F R AR T S A A 5
BRBFT AR R B T RedA KRBT Y MBI SR
Al hHrmaEE o
3.642#%p 7

(1). #-Fa btz s B 8 (7 REF (B4 B2 r 77 3-%%i ¥ ¥ pi(Tricaine)k

B % 168 mg/ml end 78 k4 # ¥ X 5-10 4 4&) o
(2. AL FRFRFE AL R IR, AT AETETE KR 2

w3 7T

B -

(3). & 4 &% Shx AAOTRR e L

(4). & * Hamilton /L &4 4+ 5 (1701LT)*c -5 (32G) & * 10 pl rhodamine dextran
fo % A (10 mg/ml) 174 7 A -
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(5). #-4 SE4E » BB g LN AT LA A 4s s o

M

(6). #irbfiseng &3 r 33 7 AFengam kd (Lpg/ml)  &&F 4 &4k -
(7), /—:‘LET?L‘Z/J‘E& 4%'\ X‘\ ,ID&F] -‘llf( 3@]':1' E% 8’1‘}3{ }é]ﬁ?)»a?/:r _E‘,‘J‘):‘,\.I% rj’]&, P}

AR EItuR f Y PR D ¥ kA R

K K K

(8). B B iplsFBART & Befedndl ™ B S
® RITHEiEMY F AL EE o
® el frps A Tricaine sk A G E AR ERER §ERAL S -
® NFHTEFBRY g Lavep P Mg ART TR * hY

W15 > A T LB A g ] o

3643 *
BB ZIABE P s G IR K h % e

3644 %% = ;FJe

1. Kinkel MD, Eames SC, Philipson LH, Prince VE. Intraperitoneal injection into
adult zebrafish. J Vis Exp. 2010 Aug 30; (42).
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3.6.535 44 & 4 (Blood Collection)

36514

TE A PR - B e e TR 2EY ) U R B &
7ol N E AR T ) &V U B R e S SR WO T 4
SRR 5 0 — 4L € ¥ retro-orbital(Pk § {5 & ¢ )2 dorsal aorta(F 2§ FR)T 4 o

MEEFES AR RY P ERRB L RRRIOIF S R F o

3652 BE%P ¥
(1). 4 &Henf g
® {1 10EHhE Renplag L g P AR AP A gk
E 3‘37%: - o
Ao g Bt w4 BREAHE LR 4 100-200 pm o ek 4

>

|

NI S BTNV Y-
fed 5 % 5/E A ajk & chheparine i3 > I LRI RERL F o
® -7 3 heparine fnfdh i £ 4R - G T B BOYERE o
e ) FEuE T o
2). R
Bpa b G FRFRE(R-F L 2 S g2 75 3% F P pe(Tricaine)
Je R 168 mg/ml chk 7 -Rdn® ## 3 6 5-10 ~ 48 0 Fh & = 2FAE) o
).
A - T
® rFFEINE fEd SORRER L B BTER PR {S d dorsal aorta(# A & %) R 8 o
TR OUBEE S R B d - A AR T o
B. £4F 45k n
® gtEp 30-45°4 3 R IR 0 AT PITF G o
® L ELp ALY £ AR MR T I AT AT 0 5 1T £eh
3o
O Lk ELHIFILBES
® FifIF LT FAPL R o T ¥ - JpehEfpf I 2 e dEiER
& o
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® FERAFDE > - LA REMNREE S ZTRLFR > U2 PR
X o
® in REU O ML SEER AR T R RRT £

10-20 AR 2 2 b 5 (5 0 R #-d e~ TR At # 3 2 2 ik

(4). LR E¥H%

@ @FF pEaPed FEAEFERL FEHFL E<04% 4 EHE; §

Fhin B<I%h g CRE > RS F i irEd chh B A
RO
@ NPT ERFBRY RPANHSHEEELLEIRF LB

FmE s AT R B s R e

3.6.53 &* #
PR ET R EE RN RE N Ao LR 2 BG4 B2 T
T
3664 %3 = §Je
1. Zang, L., Shimada, Y., Nishimura, Y., Tanaka, T., Nishimura, N. Repeated Blood

Collection for Blood Tests in Adult Zebrafish. J. Vis. Exp.(102), €53272,
d0i:10.3791/53272 (2015).

2. Zang, L., Shimada, Y., Nishimura, Y., Tanaka, T., Nishimura, N. A novel, reliable
method for repeated blood collection from aquarium fish.Zebrafish. 10, (3),
425-432 (2013).

3. Carmichael, C., Westerfield, M., Varga, Z. M. Cryopreservation and in vitro
fertilization at the zebrafish international resource center. Methods Mol Biol. 546,
45-65 (2009).

4. Thorson, T. B. The partitioning of body water in Osteichthyes: phylogenetic and
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ecological implications in aquatic vertebrates. Biol Bull-US. 120, 238-254 (1961).

. Conte, F. P., Wagner, H. H., Harris, T. O. Measurement of blood volume in the
fish (Salmo gairdneri gairdneri). Am J Physiol. 205, 533-540 (1963).

Diehl, K. H., et al. A good practice guide to the administration of substances and
removal of blood, including routes and volumes. J Appl Toxicol. 21, (1), 15-23
(2001).

228



3.6.6 35 4 % #]4k & v (Zebrafish Gavage)

3.6.6.1 ff 4
RETE ST kS HoE AR S B KA ] e B Y A B kR
G P 4RI B RO ZET A LR S R sl G - i R B RS s

e ool i s Bop g on- R % 2

3.6.6.2 %P %
(1). #-# & (LS22/6K) i % 10 pl 4k & 4+ F 442 (VAHBPU-T22)» 12 % = 4k
& B 1T o
(2). ¥t &2 T F G FRR (A r §4 39=A ¥ @ (Tricaine) k&
L 168 mg/ml e 7ok 4o # % 4 5-10 A 48) 0 B A E R DS
(). ¥ a2 3T R KAEF P o

(4).

(5). #4k & ¥ EWIE B fre 2% L EIE S T BAE N B
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6). iBdisz a8 r 23 7 AF (Lpg/ml) e0400ml £ 78k » & F 4 &%
-
(7). BRI EMRT & Pl ™ B8 75 ¢
® EiTP kALY T 2ApfeftEE oo
® el AR Tricaine ER G EARRE EREB EERA LS o
® HGTIJITELRLD 2P Fr o T RATERE TS L (T
G LY E RaE i e
3.6.6.3 &* #
BAAREGT B RSP BRI TR L L ERK -
3.6.6.4 %% < §Je
1. Ji, J., Thwaite, R., Roher, N. Oral Intubation of Adult Zebrafish: A Model for

Evaluating Intestinal Uptake of Bioactive Compounds. J. Vis. Exp. (139), €58366,
d0i:10.3791/58366 (2018).
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3.6.7 35 4 % § ;L8 (Retro-Orbital Injection in Zebrafish)

36.7.1 ff 4

RIS PR S SES FRE T EE W R

573 - BEIELEFL F MR S o3 AT 4 BT bR 6

2y

—
G

C T O R R ek I R E
36.72 %N F
(1). #-@Fiisfz s d & F R4 &2~ 33 3-%4 ¥ 7 pi(Tricaine)ik &
5 168 mg/ml &% 75 K4 # 8 € 5-10 ~ 48) » & 4 & % 2 FAT o
(2) 3?\{:1,)‘ };}%79’?"?]&5%“}\""‘ Fe fha F B’-{‘%’xﬂ;@ ﬁﬁ;.l»,-_ﬁ

N IE (P
0 0 0URE 2E TR FRES 0

(3). i 4 & plEh IR, B e 4f e

(4). # * Hamilton /&4 & (1701LT)4r 4-2¢ (32G)4 B~ 10 ul rhodamine dextran
Ao %Sk 4 &](10 mg/ml) o
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(5). 14 ERskd 45 R & cniTALR o MEEIHE ~ P g S ERT o

(6). #jrdtiseng &2 r 25 7 AFQ pg/ml)sH400ml % 75-k > % F 4 & 1%
o

(7). A8t 2 | PFis > § RAMETEZ LM A8 4 T e § P
TR kend o

'

G

(8). B BRIFEART & Bl ™ B 55
® RITFEiEMY T rAEMRALLE
® B A Tricaine hE AR F F AR EABELEERAL S o
® MFHRFTEFRRY R FAA LD FY A PRI TR Y DG

F15 o A T LB b T R

o

3.6.7.3 & § 7l
REX TP Tl do g9 % o
3674 3% = gJe

1. Emily K. Pugach, Pulin Li, Richard White, and Leonard Zon. Retro-orbital
Injection in Adult Zebrafish. J Vis Exp. 2009; (34): 1645.
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Frd AR R

S R A M RS SR A AR R e s e (FATA -
- R T LR AR R A B S R L e
PESRAE ~ L ~TED R A S R R RIS AAR AR S gkl

mﬁ_%#mwp*ﬁim-ﬂﬁm PR E RS EE RIS AN R

F‘_k

F» & * 2+ 3 (animal use protocol) ® #5 i o I 55 IACUC % /8 o $RB~jed@ # 4 {o/ ¢
EF I BRI AR R E AT A Em LI
2B 2w B TR R e

LHFT RSB b BT 5 A A S35 S #F (survival surgery ) 27235 05 £
(non-survival surgery ) @ + #f o i 7 £ F4p 6 0 38 7 R 8 L EEk 155 3R
FUPEY FF Gp- KPR T HE AR TR TSR LG S
PR E SRR Y RS R SRR FT IR FE B TR ARSI R
Bt - AR Thodfo ] L A Rl E 280§ s BRZ S0y
FrFETRARL Do

OB PR T B REAA ML R RS s S
& < £ j (Major Surgery ) & =x & £ jig ] 4] £ ji= (Minor Surgery ) o & * £ jiF
Adp B~ SRR ~ PR A B AL & A PR € 3 S A AP G s
B FE A F AL R T FRFFERE R AT PR F T A MU
SR AP o A E AR 7 B WA H M A €3 S AL G oS
W det A n FAEE ~ B v SR o fpROTE X F s 4 iF (Major survival
Surgery ) > -] A i3 % < = (Minor survival Surgery ) =ik (5iF 2 7 pew > 2 (v f
& & FS TR XS G DR

Pk kB AE K R el (TR 4 g
1. 72 ZRMPLAL Pl it I * NP %BEY A AR FEF D

BB R R AR 0§ 4

(RE & 45

ii. & #/} % ¥ (casting)

iii. %?ﬁﬁgé(lmaging)

iv. R4 A
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V. mRlRAic s
Vi gd X RBECREPNRER S L HE FHERRK
Vil 2R o4 3@ p
Viil. 7 J % 8z = 4 4 (biopsy)
ix. ¥ &g == (Bone marrow aspirate)
AFEEIN . RBEWEN LT EEREL AN S B 5 g envh
A
i 6k BA SRR G R L T
. % #x g4&F (Peripheral vessel cannulation )
i, B (Ed e w i 2 i2)
iv. A HZ F Rz T ek
V. Fd ARBrApaRER 0 LA B ERERE
vi. ) :}ﬂ Fo ERA AL 7 “ﬁc‘
vii. ® A G EBH
3. EX FEBEHLTF _;gggev;_(ﬂr«;ﬁg\a;j N sgx;g-ag:\ L A g £ A
PR &2 BE) et I R R e Bﬁ?&*w“fféﬁ%fr PR T o A2 BRE
mﬁ%”@ EAE AR P S
i U F BRE R
ii. G"ﬁé—?}é”*ﬂ,fqﬁ
i, 273 27 Bk (bl4e B 7L+ p laparotomy ~ f ¢ 7 B jiF) for R
iv. 975 R v ek d (blAefLvpsiik & laparoscopy )
v. {5~ ¢ £ 5% (Implantation of central devices)
vi. * ¥riE(Amputation o #0022 “f R8I 1)
vii. PRI 4 K,ért (Enucleation)
viil. 7% &0 £ copt £ gis(Eye surgery involving corneal incision)
iX. PLEEFHEA (P LR
X AR R AR RRBAR O FG A FEERY R
Xi. B ger g IR (Blde o A g S e i)
Fobo gRBE A eS| LA TR 0 R HRpFREEER

vk et g s R BB frie 7 L e e it ¥ B iR e
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ez %ﬁ\g 5|L§r“1§imﬁfa” R FHE AT A AL g P
AR Sl B E AR R ek g o BT g g E Qe Wi kb g A g £
2R KA R AN A rdrd PR R BT 0 A B D ek 2k o de
Sedodr e E T I G R Sup st AR R SR R i DRI o G LA

A oA A P B S 0 B F 0Ef o% o R 0 SRS
: & F i

FILi RS MR AL T I o R LGRS B g e % o i F L ARIS R T B 24
JRER G ET| B e LS e b R AR ES B B ER
Fid R R Y G R A R RS P B R T R ;ﬁ B gl
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B & BRHLARA  (BSHE Y L RERE)

AR PR 2
AEEY P

LAY B AR Ao R G P B o R R 1R e
ARG R (S ’E. Py R E R e

280 LR F PR 5 IR G P -

4.1.1 £ pEa B §
4111 + =i~ ¥ (Surgery location)

EEEAFEEEN ZEIACUCH AmE* 283 > T 25 h2 ki
REEPIF(HFFL) 2 - BEBOLIEIRA FFLE ] A s g
TEZIACUC 2 Bend jishid > T 712 RE 3 HpeanE i folRifg B8 o

FHRE P H ORI R E R P A AR PP RRLFE - &
TOERGEHSAZTELP IR LI RRERE G T B2 EHEG

EBE YRR E o 85 BT (holding) ik R e L R S DR T F A ®
;"?vii\:‘ °
BRI AR F - BRBF NI A BB FH B ER 0 T iR

FHE L EREROEBRUE LR E > Gt L  BAoR A R R
7L g e i%‘é’viﬁ@ﬁiiﬁ{ﬁzfrﬁ P H R F g RS G o

RIS R AR LRI B w foT i d e LR

‘FE\

LRl SR b S 4 I N R SR N TR s s R B ROl OF SE L 2
mEETHE o
W+ RS S 4 g ¥ a9u) & &(disinfectants) # 35 ¢
® LB P FARKES ART o i (70%2 fE 0 85% & 3 A%
(isopropyl alcohol) ) i®#* 15 4 45 -
® =z xj it 44 (Roccal > Quatricide) ¥ 443 ¥4 g 3 F > £ v H A
WA e 2 o
® i (Aldehydes) » &4~ = fE(glutaraldehyde) ( Cidex - Cide Wipes >
Cetylcide-G) v -t iy 4 45 > 3 & > ﬁf%‘w;«e >E R
® s (Phenolics) ( k4 Lysol » TBQ) % F 4 Fen B s jf &
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A e
® =t 3 pa4r (Sodium hypochlorite) (Clorox 109 % ) & 7 4 > &1 7]
Foba R e
® _— § i % (Chlorine dioxide) (Clidox > Alcide) ¥ t 3 4 45 #5378 4
F= (vegetative organisms) » & 4kt EIEF] G 8@ 0 0 & RTH R
4 o
® i %% & % (Chlorhexidine) (Novalsan - Hibiclens) g M g frdF A » 7
FORBPEF I oA o AR AT REME
W& % 4 £ jiv e (rodent surgery board) £ - B A dscnfie o A A RS A
HERS “RA" & (Bl ~9F ~ L2 ki~ 3 8) i 32283 BREH
ﬁi“,iiﬁ»ﬁy’ﬁi/ﬂ 3? s 1L &R 4y ggc KL 4y ggc BB %o A B4nL fiFan o B * A
ERAFSHFPFERIIFERORBILT G A o
4.1.1.2 B+ % & (Instrument preparation)
R RAEBRBRAAR FUMAARS P ERAR ORI Y LR o
BRI FEY FARF(121C 16 A4 131°C 3 4 4)25% § 2o sc# 4a(Dry
heat in a chamber) & # k= & (250°C > 15 §)) P hgg#rc sk b 247 -
e ﬁ_ﬁ-ﬁaﬁé%.ﬁﬂ.‘%‘%i? JRAArE B TR ¢ 2% 5 #8(Ethylene oxide gas’ EO)
BATE AT R R Y AR R 5 3000 R R e FE - 8 4R B
Ao LT F e REAMG T 2 R Pl Fl I LA HER A
WE 2wk JE L i F o U1V iEF 14 2 (vaporized hydrogen peroxide) st Tk ¥ ¢
HE RN EZRFERABFRIILDRE AR A ERS S TR R FHA
B S Feh AP Aot B BAR L S B pE R i F R £~ R R ATH R
WA ERT ARG WS T R Y Gy TR Fdp T BTG R e AR
(validation) » I 75 ;& K # & {7 3 § FRlEfesasE o ) & B|(disinfectants) 7

ok 1ei% EpAl(sterilants) i@ % o b F R G erG Am o0 X0 L ER BRE A

SRR EAIILE PR EF L ER Y T S L e
B BEEBH AP > WARE A G Sdo R LG F R SRS
BERLAGES S S

‘I»

T2 2R A Pt bV A B B g S TR

o
3
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% o = &I (Sterilants) 22 & 5 32 F|(sporocides) & * F EAp e (F* > U A AT
WA e iEwmEPN 235 o ¥ - 3G o ) 3 Al(disinfectants) 7 {4y ik T
B R EE K (vegetative)shim () 0 e 2 F(fungi) ~ p A~ B A KR
(Mycobacterium tuberculosis) 2 ‘w 3¢ + (bacterial spore) & »< ; iz 2% 1 4 345
W P anip @ % prd 520 3 0 F A R IR 2 e £ 5 TE R
Fletif & A& (disinfectants) 7 i § 1= & (sterilants) i@ * o
¥ Lehi- §mFHle 35
® 29 ~ - pg(Glutaraldehyde) i®* 10 -] p¥ (Cidex > Abcocide) - 1345 7 I¢
KA 0 B 14-28 X RFH o
® 8% " fz(Formaldehyde)*: 70% iF ¥ (¥ * 18 -] b -
® 79%4£%iEF i (hydrogen peroxides) &% 8] FE(4ci# % i & »Virox
STF > Sporox) » 8 21 = -
® 7.35%:iEF i & v 0.23%:E ¢ fk(peracetic acid) i£* 3 -] p¥ (EndoSpor
plus) - & 14 = o
® - Fitz 1:537% 1 6/)pF & p& %AW (Clidox)-
® 137%-= % a4 (Sodium hypochlorite) i£% 6] pFe i it {8 14 = (Alcide)
2Rl A
A o d b S e e TR R Y - B o R
B2k 4D EFRBF SR ATNEF ABR - I WEREEERSS

Lo bldel ARFAEF A AT DR F I B ERZREFHY o 2 1

>

Fa A BEREITG N EELAL MR K PR BT R AR #
* o

3 g2 (2P % BB R LR Y e R el R
feE o B AHA ARk B BT AR AR RE LGP o
RRE A ABY Aok R PP HAAF e A LAY 2R ERG P
Fidfrodek@* J 3R> AT EFPR" BH2 5 B g F2ES B

K ,\:";H_,}J:i Ajﬂj o
¥ R enit & & #&l(chemical disinfectants) & 45 :
® % :70%¢ g 85% & [ fiE(isopropyl alcohol) » &2 5 7 ¥4 B frE

73R DR T A 15 4 e
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® 7 (Aldehydes) (Cidex - Metricide » Cetylcide-G » Wavicide) '3 45 &
& > Fppe 4% 14-30 % -

® =t i fa4r (Sodium hypochlorite) (Clorox 10%i% i% ) & 7 4 > i1 7]
4 g @ g 0L

® - 5 i* % (Chlorine dioxide)( Clidox - Alcide ) % 3 4 48 7+ 3 78 4 $~ >
ERAE FEFF B RS LRATEHRY o L RF T
(Chlorhexidine) (Novalsan > Hibiclens) il i# #& FfrdF 4 » 7 5 sc¥H4ass
PRA o a3 AT REEe

CRCIEE N il R eV L o A RN Eo Rl i o (R SE

WA ERE B ek A AL BRER I R R
e
i

PF o OR-BRRRE A RIAR RS RS ARl G EERS
BB B L B 5B AR BR R L FRT hﬁx%&@ﬂﬁMﬁﬁ
/F/’?"’ﬁ%?;r‘?@/@‘ﬁi‘f%ﬁﬁ“?}’%’F’E‘bm"f ,{h‘?;‘ﬁbl\:&}uﬁ

41135 F§
BhE 2w i AR L et s 5 B e R a0 B f A & E R £ R o

% 75 mEH (bldes BF & % chlorhexidine) «h jief] £ § > i i dhw - 2

ERIRER R G L a CENE UG LT -5 108 S ¥ T MR Al

(1). HE L FEE !
A EFCIPF )T FicE ORISR~ BE > 6 § £ 59l & bonnet
RS R L2
B. fFAferfiL R s ST L unfol B s AR BT £

B TR o
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(#H&EFLE -
E. hLimffad >SRN B AL ST FL b iR G e
L il 2 My 35 ek d b b & A PR R RS -

(2). 3 A 3B E N
A I TEARY (’hfi-f,“)m,;'i\rg £t oty s & S
FiFen- B A kKR (PPE) Y A PR & 522 0§ Bk vhag o

'Q/PB"T—J-‘ipﬁfri};%"erP_Fl‘éﬁ;;i\ﬂ{T: I%

B.

C. A2i idfh /- BATRFALE WwhRALSERIGF L 2
(#HEHEE -

D. ZFEART S AP hE 8 AR FRP R b Y G § oL ety

R
E. do%k G2 miEfer @ % 5ot &G R F R E T o

4.1.1.4 % 4 B %
(1). i B 5
AR Y e LEE S R
Bk RHE TR BRI AR RSP LE A R 0 -
x =

Q

CEELSE P S LR N R

R
TR EEA T
PR RN+ 4
o dr ¥k b’?l/@f—r&?_ﬁfm?

EEEOHE A RIS LT R R R
FHERE o Bl Bt L RS R AT

EeRnl 2 RO I B RNV S BT I e S S A R
PRGN BEIT LR R R g hE b A E R

To B REUF A812 ) eV E SRR B BHHFBRES S D

FR -
R SRR CHE e
PRt B P2 F (4 Puralube) > 11 FE 0 & WSEDUE o

2

4 % 141k 54 (preemptive analgesia) - Frfs i 15 0 &
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(2). AKX EH
BRAEDRL L QLT E
oond pies (1 iF )

n

S R R Y
T o AR ﬁﬂ""‘l“%“ft%(fé’*%p#
40 7 HendEjiEr &wm L F oo nﬁ;\:f?gep;;;rgjg‘ s TP R L TS R ATR T

I ER ) RS A KA A (b4t K F (iodophors) &t s B F &

B
=

—_

(chlorhexidine) ) f=iFpi < F 1%+ 8% % - & & (lodophors - Betadine >
Prepodyne » Wescodyne ) ¥ j& 4 % fiflcs #» cd it > w g 4 5 T € 1L
W& BEME - 5o B4 & 2 (Chlorhexidine » Novalsan » Hibiclens ) #}3% }ﬁai £
FORERE FA B TR AR R T ADEFIRT 2 KL EE

R N QtlpS’]‘ﬁ T o o ﬁs_;,moigjgu,g%;ﬁ#ﬁn;ﬁ};‘{g«kaﬁﬁ—:;\; )

Fled ¥ AR E M B3 fv QF AR {0 B ST R e
175 (e Do) iy 3 & (L BF o Tk sl 3e s ) foirie (il &
k- BFH) 22K o AR F Y T AT e b
oA A () PP (F50E) #Rik o

(3). # &' (Draping)
AFEFRP Ve RER /A A o Mt S AFRS 0§
L
[

R T AR

%ﬁ%’?u%%iﬁﬁ’aiwﬁﬁﬁﬁﬁiﬁvﬁaﬂﬁ:ﬁ
hoig * B ﬁﬁ%/ﬁ F R o WL R LT iTF

Wb S RBOERRE R R R E R -

t\?‘;
=
&
V\\i\
et
“3
‘o
—
/4

F_&

L ff%]"j{# hidfz e PRy bipda g AT 7 U
PR TR R - R RRE RS R AR SRR

4 BER R RS LR D AR MA SR 0 o

(4). *g# 3% (Heat loss)

PRBEAEF A 10~ 8N EFERMEE B ORAEPF > &R R
FER (AriETkok S & Bair-Hugger® ) o d *t B & SR il A 6 FEHME
VAR SRR o P AT AL R BE G Tt LY s ¥ (R3E $ 44 08 58 (Keeping rodent
warm) > LiE @ F b ok E R R R AR kehE £ o k3. A

R I T SRS R L E 2 -1t UL R PR ST R
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(5). HFE ™A

Bt b L FEARY € S BRI A MR A L & B g w
frAt g e ik PREFPFHEZEZ AT AL > BT THRBZR (4
LRS & 0.9%NaCl) > &£ % 5-10mL/kg /-] F¥ - s sgde 4 o S RF | ol

@ﬁ§§@+’ﬁ%W?¥§ﬂWﬂ@hﬁiﬁ%@o?u%éwﬁ%ﬁgﬁ

£

i/,—_él ﬁ’k‘/‘ﬂ";’b /{*ﬁ‘ﬁf 7 /}E\‘/’/{h“é ’?_%Zu /H ‘\ ’ ’l}_‘ijﬁﬁ‘ff"ijﬁ‘% é\ﬂijﬁ»"‘- /l}'T
3-5%0 1 £ E # & 7 ¥ 5k % & (isotonic fluids) ; 5 d &% (cauterizing) & & &

(ligating) Bt sin R i & i F Ripd| L e cnd n o LG BT RIFHFHE
GokEfrar®ErE -
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4127 2B % peis F R

4.1.2.1 #*¢ #2 5 (Intra-operative procedures)
i 4 v,@/._ff'_u‘ WEDLE DB NFTRIEH PR R RET A
AR PR o BIE R A T A D m o F o WA T R AU IR o AF L iR

\

HEF LIRS R s

é‘::‘;",—o

F’

HDo S E R 0 b BE i E hE o &

R I I ES R AP E B MBERA R RAFEE TR
ERNE P R RDE FALE W W PN e L g S oo g 1
G2 A E S I E S OV S TR e o B g 1 g eng R
BRI TESDES (WA K)o

ﬁ#’?&ﬁ@ﬁ(mhﬁﬁﬁpvmywwm)@W%ﬁggoig@u

% e e (4o vieryl ~ dexon ~ PDS ~ maxon) & % ¥ sk jrenid & A (Hlde

RATHS S0 B o AR R Y T s fenal b S (Blae e M R A -
GHRRBE AT AfrA o NP LA KRG U R TR MR AT
P A (7-10%) RAwR (MAFLF LK) 47 o

4.1.2.2 #¥15 ¥ 3 (Post-operative management)

#eis e 10-15 A 4bte b - K E o R B RUFARIRG TR A e e
BoAfE s HpRe B P AR TR P ks s Bk R S B (Y
B0 A R R % I R T AR B R o FUR R AL 1 E RS ek
PR TR YA A LS LR ETRBETE G A E AR PG o p’“ﬁ
(PI) R B 1 s o 16 % 32k % © ey s 4 BLA (S PR GE s B 4 & 4240 B
Aol P F L P PR EEARE R RE R

ERS B S Y ALY R YL kT D NI
i’%ﬁ*déﬁﬁi%ﬂﬂ’u£¢%@r¢‘R@§R§&€@ﬁﬁﬂ,i
BIRIT AR E A F LR EE R G T o ST T BRI s e S
Pt chBEf [P fend & LEHE S LERE R RR SR TRES
BT e R de S i AR BT OTRE A 0 RI Fiesr ik (Blde “ARB
BIR R PTRARA 0 KBS B ET ) £ 2 bt e 29 G

TS B IR g o
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IR R ehzb s AR R R i1 R R AR R R efE 2
e s g s R ECHPEFA)ER S 0 BRIvY AR S BAE TR 25
Fooo i F a2 o BF e IACUC Joif k3= fo it * & FH )30 ~ 95 R
fo IACUC 5 /8 ch< jisz chg R o

(1). # % ¢ = (Pain management)
e IR AR OR DA R PR S At do BOR ALK BRIIW Y - B
PR RS S R e e i e % 5 ek B i b it DT

v

A gL EOR e Tl L HBEER SR FERER DAL TR
Ei R kY g i B LA ERAGKEN T LR K REREH
f#0 5 G R~ IR AR T B B St L of F et 2 R g

% o A
R i ER ZLr JRLE o

-

(2). # ® #* % (Signs of pain)
PR I oF A - Shb I PR g L
#7923 £ T %P RS E(Anorexia)
Fehok M-k o 7 d 4 K FE42(tenting of the skin) %k zz
t%f{ﬁéiﬁi’lﬁﬁﬁﬁ B0 BT ARl T AT I
L F L P HAT R T
&:%?1%/#[’\ s T IR o R > R A
s # M (Aggressive) it 5 o Hu| E_ARBINE-F I pF
R S AR L ECN L kR
o PSR EEL 0 /RN Ahd A s g
£

SRS N LES (BEEM ) v gAML (BEES)
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4.1.3 it R % (analgesics)

4.1.3.1 7§ % % ¥ ¥ (Opioids)
CIRTGR GFES RO A RN R AR o Ld P AR RSP
(first pass metabolism) ¥ 3% £t 1 & 7 3 s R frie Aaqﬂ ER O F R R
P& B RARAR G ET R o BAFE B 5o 4 7 F F]f (oxycodone
Zm R~ ZEF AR) - fed T (meperidine ~ er A e)feif @ ek 7(pentozocine) fHE #
Ko P 7 i v ¥ Eaans @ v PR [/ FEe2{(buprenorphine in jello = A e
B3 T R)LG it e
® 7 zr{(Buprenorhine) £_— f&F »xedfA p-maTH > B3 K IEH I
PR(6-8 /) e85 Frafl (TR ESF 7 € H oA - TH
 ch4gg 17 % ) o Buprenorhine & PP Af e AR IE* 5 S HIE R Y (5T
i €75 B Qo 40 % & = ¢ fp(tribromoethanol) e & & * > v ¥ i &
SCID -] 8¢ 5lAcif & ehfisis Ed LR FG v & o

® ik A (Fentanyl) - f87 »rev@sa 7 4T oA > ¥ A AT 3
G R °'F Pra E ez S o BRI R AN S RER R -
v A 5 A e S A o SRS 455 < R (sufentanil)frfe 5 < R
(alfentanil) &~ & ¢ & 2 JF R hgLR ~ L ford 7 B o BN LR S
* R (alfentanil) 4+ % < £ (sufentanil) ¥ A& £Fd 4~ ¢ 3k &5 »ahk
TR 1FH o

® Nalbuphine » — #&/2 & 7§ 7 55 W3R /[Fdid®] > 3 22 2-4 ) pF o TR L 3
F s (X o) ceilingeffect) o v PSSR (W) B RF
Wik SR adr— B T o

® F e frzzed 2 A (oxymorphone) ¥ % i 2-3 0] P ek i 4L 2k %k 0 T 0L R
* Duromorph & $# 2 - ¥ & F](Codeine)fr= & # # F](dihydrocodeine)
AEE G M E st fod Zaxd o TR BB pe g AR paracetamol e
&7 drd) vy oo v e (Meperidine)( viiF eg_pethidine 4+ 4 7 dolantin »
eudolat - isonipecaine - demerol ) £ T s veiafiz & £ (spasmolytic)
PR STAIA] 0 F] g 51 ARIR Y] chie HORfE R > 2 T HE L E

® F\% s 4= 2% (Butorphanol tartrate (stadol - torbugesic - torbutrol ) )
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® itk (Naloxone) & - 878 & sp b4l - v 0 oA {r BoTH][Ein

R NTE® o T ehiEd PR G 4R (FR o
4.1.3.2 248 7@ 1k F % Non-steroidal analgesics (NSAIDS)

® ik ;& (Ketoprofen) i % 4~ 48 ¢ & 2 & 1T % v au b | > T 10 4aH
e 52555 (Actron - Ketofen » Orudis) #& & > 4p b E 4 & 356 2 5
(Ibuprofen) » + ;& %=(Carprofen) » 2t3%;% % (Fenoprofen)fr 2 4 4
(Naproxen) » 325 5 47 - f2#fodi L i7% o % & % (Ibuprofen (Advil -
Nuprin > Motrim) )& % a4~ ¢ $ LpAchaBr /5 3> 215 %
T ARG RS Y r a2 B 5 o RAN T iE & - Caprofen
(Rimadyl) £ - 8 240+ B % 0§ v JRA-L S50 B 5 Fusf
N ﬁ;;%fgfrﬁ_ﬁ (RN S SRR o " - SIN G

® T AR(ASpIrin) Ea FRER LT P B A EFRE N EA R > T R KA

o TR EERI g AL oo

® ¢ fri s pe(Acetaminophen) i~ B P E 2 i v o F ¥ LG o W
W PG 24 TR B MP AT T dho R 2 B 5 FUB LIER ~F B
Pt AT R € ERTA Mo v s A R R s F Rk
Fedlfein i E 5875\ vEH U B LR o

® il % 3 (Indomethacin) & F f2# ~ BLF frd il (8% > e 4 (4040 4
Br > VOuIT L AA Rt o AphE i & P H 4R (Sulindac) - B F
(Diclofenac) » 3 % ;= (Tolmetin){-ak =% i« (Ketorolac) - fr =% fix (Ketorolac)
EH FERTRATT R B2 AT R F R FEHN 0 EHT L
THIER TR 0 L EF v R s -

® i R 2§ 7 s(Flunixin meglumine) =& & 55 & 47 b g sk -] o & *

H - FAR & ROTRRBAR o A - AP RS LR v g
£ fentanyl » Fe Pl 1B « S BB - BT (T o U 4R IE 2-4 ) pEen?
B A o F s vk FT(Pentazocine) ¥ el et di 4F 1T H | > VR BT IR
A LA -

FARR - T S Ao TR LR G e o LT B E G 5P Bl

512 | P E- = -
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4.1.4 % (Anesthesia)

FrEf A Fopr 2 LA IRS SR A B LB nE > VSRR % B
K g erdif »c%k o ot § D2 R > Bodesop o 2Rl > F 8 A 4 F A
iR P eis i

il

Fepser g cnml B ¢ 237 5 F1 2B GlhoRl e B8 B K  TLER
MR ES SRBIE RS o - WRR O MA b LR R e A 7
S BRI At 0 B PAAE R R Y R AR AR AP R ¥
‘%ﬁ’E%‘%@ﬁ%ﬁ@%’@ﬁ%mmmﬁ&ﬁ“m&,ﬂ K FER
T PLH R o 07 s e R R (SRR A il R B 0 2R A RS 6 B

%
R

AT g SRR TR DRAIE %“’Fﬁ**ﬂlﬁmmkﬁﬂoﬁﬁ?
PR G A ST R REBREAE P G R o
b o INRBER 0 BIE € RAEAF MR g E M AS FRL R T
AR kb2 o BERBRRAE ST RS RP A S B A

ENRE Sl W B R £ o

F_‘-

SN

4

gl

qr

4.1.4.1 Frp% F# B Stages of anesthesia
BXERBAEYT > BF L BRI ELT
® N 1prE - ®F 0 2 L Hpa(disorientation) > B0 PR 0 R o
@ N2pE - ARG ELORBEL 23 0 R s g A
Ple e o igad o

FOFEEL - RS I TEE F S A v s Ra § o F s o
® RAME - Ef i ML BT PR e 2
SRGETRESLSIE Y S gk B ?,Elljﬁéj}%;f}ig}@—e
(1). Frp b &

B> DR E A4 § pen@ & irE pravep R4 4 KA o
OGIRR SRR Y R B T RS R B B e o f R
SAE A blbe £ 00 B Grfedni o $RE T litin g £ b Bldci R T o ¥
et BENA R et LF B F UER DY RS e B R Rt 45 4 -
OGRS R ek F SRR R -

(2). B RIFRIFER
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® T Beyrpt kOBt o
® TRIEH > PR fok S o-[EN YRk 2T AR L]

® LRI RHE

® ¥ L uF B RATELR (A *rz_gg;e

® Cf ooy, BL o, ZERF LR RES o

® Ei -

® R AE O BHARELF ROPF A F MR (ZF PRI

4.1.4.2 Frp3 > = (Methods of anesthesia)

SRS RS B PR oalR 7 R A TR SR B 2
HHEAaGF BT i 3 e F LR > FRE L AP o d WHF] 0 Fritk
ik oL R ITE R ) Bl e LA E o

(1). % (Hypothermia)

MR EATE ER B S - g TR L R E SR .
VR R R T A A G P o B AR T 3B {7 08 AR A e B AR
A “!f fé F I A ag i3t eB e 10mg / kg SC er4igg »c4 & 5 30 4 48 ©

BATA B R A L B ARk A Bk e Hamd P B ME R
IR R Y ?f‘” o X FAEE AL A m ML G o R o (R T Y
b WAFEAPE (LRSS BE TV LERESHFG ) T &
23 B 33°C e % 457 20-30 4 45 -

Frd R B B w4E e 8 F) G E %R h(poikilothermic) o v i A8 f#

BE ] VR AR AT REE L T PR e R ERTEA

=g

J ’
o TP AR ICHE PR MER LG S vl g B R TS
(ventricular fibrillation) » e %4k ¥ {o%g 82 e SR Y F o

(2). B » H 53 A (Inhalant anesthetics) ff% %% % (anesthetic chamber)

S SRR T AR B 4R R SRR R fosF T i d ] AR R B R
Fodnig TR A NE A i SR B R R T HFETRE
2R

Howon BB A K § & Ak § o Glodf R0 B s £ 7 P
BOECERARREE IR F o REARF MR AL IBY
ik ke R ERGPT R R A M A
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A. 4 *x(Halothane ) (Fluothane)

& “:(Halothane) & - 6% »ceh & e & T Rrps &l o & 2 2bd B 4T
FoVERFE KRR R YA RTER I N RO EEF B & %7
Bt ieghoo B it 2006 TR AH e 48 7; A X S REARLD 2
FEFE LR - G E e B R
Ao & =BT R FIEE D) AR e A e U A BUGA  i

B T TR s
AP B A SRR o

Hﬁ
S m
me
M
I
‘E‘l‘l\
o8
W
\ﬂ'
=
=i
P
=
__r—;“\‘

B.£ & *%(isoflurane) (Forane)

P & z(isoflurane)z- % % g > 7 P F ol - ZREF TR
% (isoflurane) et R4 Bk % > @ * B 4 *z(isoflurane) - >t 0.259% %
» R 4 'z (isoflurane) it AFsg i B> v A 2 B s g F foetsided] o $ B 4

“z(isoflurane)sx s AR AR ' F L BEX B (SHR>WKY) & % & B

(SD) =~ &L ATR o tefe * B 34 fifs > /| Blr A 5 L mBaryhris LB rdl o
T Z RV H B R &R A = (isoflurane) { AT o

BILFADE BOFRT 0 R TR L RSB LR LE L
U g e N E

o &3 005%F %19

-h\
*37}
|l

0.10 =& %+ 2%

=1

o
(]

0.15 2 %+ 3%

7

B
\1
\“b

0.20 * 2 %+ 4%
C. & p(Ether)
2 »wmziﬁéw g & RUFH e AR B W 0 - LRIRT P
s-(Atropine) » X E YL £8reniz A G Y @ 4 X 2PESF
PR EEP AN R R Y TR i e R E R R 510 A4
e e s AR % £ 8 C3H> BALB/c>DBA/ 2> ICR> C57B16 -
e B g R R E( P e i A e e LR )
B § B AT HOR AT Frd] T B R R I R o T T ST i
Beim st fret g Pl AR AL R Y 4 AR R R Bt IR E
frimfer= o vHRERT X 2 o

® iR et ik R 5 1.9%  ERT 0 E A RfE R E
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0.08ml & # -
® et AN E BT NIE PR A BT il b e NFPA B B4R
¢ o
® LA ATE b AATREC Fo
® G ELL|CPPEEP Y 5 A BEL P p I o

® CHREFLFAIFNFARBE LT 2 @7 Al EER
T O LEFT UL >R A R DR o
® RS B OREE I pEd T o

D.% # (Nitrous oxide)

- § 1= § (Nitrous oxide)# % = > s o Fer 2 W WHE L * o

d
.‘A‘

BRI ARSI AT - F o F e N A RS RY A

ERLEN N R
E.- § i* g (Carbon dioxide)
CFMCREEV YR EL R D F CRFLER BRMA T R

MRABTEHARL 2 FERFFL Y AR BYERFAFEL VR
AR e
(3). 2 =& ex % 3t(non-rebreathing system)
bR e kY e AR & R F Y 0 A AL SR AR
v ii@ﬁézn’?x(sodalime)%rt—i SR TP pARR S R AR
FOUFERR Ao F hig * o d 35 F(dead space) 0 £~ kRS B P E
7R * o A B 3 B (Precision vaporizers) i & £ i& {7 i3 foi
(4). B 338§ i1 i (open drop method)
BN Fa 22 ZRBEPARE > LA R AURRER o F R Bk
FFACERE O WALERERS oA DL FEREFIATEL G
(5). i &4 5% # (Injectable anesthetics)
AP ERAELEE FSFEFL > ER DR E
o2 G 30 F [ FR AR o
By v LE R BRSO R ] BUL SRS A T it B
PRt s B P AE cBHFT IR REAGFLE S LES B

Y E LSRR
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(RN TEEY S SRS E RN BT S SRR

&=

[
She

‘%‘é‘e

A.® W & 5 ¥ $ (Barbiturates)
TOLL AT L T EE AT ] SR
A H s Bz afed @ EnP B R T W XEBOBER NI -
® A ¥tk (Pentobarbital (Nembutal))4e s- ~ & {lgctd ~ 5 2 vpia
G TR 4G 1T L o X E SRR EP TR PR E LR F R DB
B B FAg FET R s drg| s Y 3 - FREL Rk F o
FepE il ¥ 454 30-60 A 48 o G 4 T L BT B0 (TR fras
£FFERPER o AL SF(s 1] PEP R G s BUEL T S SRR o
ATl R alFaor% L2  DBA>C57BL/6 > CBA>
BALB/c > NZW o zef4 b ppld L AR » AR% Y hZ B §d 2 E 8
P~ HE - AR Z S B RCREEN -
® zivf & 4h(Thiopental (Pentothal) )& 4 & & ik g {2 <8 ~ B A o g ~

Fed & @ F el f 2 R At WA 10-20 A4 Rt o B
AERfr AR R THEELE RS T LR SR oL §

# & a4 o Methohexital (Brevital) 7% #F @ > i + &
40mg / kg # & 15-20 ~ 45 > JE R ro | e AL A B o
B.f% &% (Dissociative agents)

33 ¢ AL < ”mmﬁ%} o FR A E R AT Tl o B0 gL BEE 0 RBF
PERR o Aup SR 4OREE PR o FHor s Stendf dod 4 o Bt AR 4R I endR Ok
B ) o v A EEET PR BR 0 B Pl FIRA VR LB FFIRL
Bfo T g H SerRiR ot o

® i iy (f# & Ketamine (Ketaset))* ** 5 &4 f8 chif 2 | 4k i% >

FEAREET 2o TV A AFE e drd] ~ KB IR AR A e

p

U FL5e > TP A giﬂg’%cﬂm%%z! o ¥ fpeng 'efir Ketamine 7 ¢ 2
4 ERE AL

# &|(sedative) (7 F ek xylazine) ¥ @ vup Eise o KBS PRk i &

b T AEAE A (o pE[ v acepromazine ) 4R

(anticholinergics) (@ 4= & > 414 /8:4% glycopyrrolate ) + j&* 5 i o

viefir (Ketamine)fe @ % ek (xylazine) (a2-Boa#| ) 2 & ¥ E1 @ 284
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BA% 2T e w7 R LR e Fr | o B8 K o 3%
FOUFEAR L EHFAFRARES o vF R T T F (yohimbine) -

£ atipamazole (a2-fB#id|) ik o | 8¢ R MHE € 32 2 Y
et T s X 289 ERF - R{e2 7 LAppiER o 4 L h 304 %
=+ F](Lidocaine);z /B & 1R % ¢ f Bk k% 27 L aURfF o & =k (Ketamine)
fo® Fepek(xylazine)i® & 4 & 4 44 fo7 $50 e (00 i) B¢ & 3 L ERES
PR R B I B o

® i ik (Ketamine)fr £ 4= sk 2 (medetomidine) (a2-E»c#] ) -] & ¥

=

BRI 7o) R 0T o wpdt 22 { ATR o Atipamazole

»t i 4 £ $ =F T_medetomidine -

® 3 "iefir (Ketamine)fre fi%f3 #% (acetylpromazine c) & & ¥ i &2 E 3| &
R EP (2 &) o

® Tiletamine f- zolazepam (Ar% Zoletil - Telazol) 7 7 #5348 & pri%
(tiletamine ) 4% = § % (benzodiazepine)4&#* #| iz.+> & X zolazepam >
T RE b B2 2Rfrg &Y A2 g Pfpfsock o v AT F 2
o rx e FFPHFULY 5 30-60 A 4ho pt BY M &0 YrEgfes

He < Bt o Telazol = = B¢ & 4 483F

ks R 4Eg (T% e £ o £ PF

@ﬁﬁ%?ﬂ*%iﬁ &ﬁﬂﬂé;%@‘@ﬁﬁ?%ﬁ%*ﬁ&
% i o Telazol ¥ 27 @ *¥v&v% xylazine ERRE - 3 i IO I i ad) S
Ao
A &% gk g Al (Neuroleptanalgesics) d 78 & 2 iR 2o 2 8 & BaTH| /45
PR ZER A e b e T RS eg] g R ol L Rfoc B0

¥ o 4t fr (Naloxone) ¢ i # e=(nalbuphine) (p-4&Fud]) 7 * >t g4 S48

T it o4 » F 2§ ¥ % (benzodiazepine) % ¥+ ) 4oek iE ek 4 (midazolam)
B 3 @ X (diazepam) ¥ & A (G 4R #enH|E 0 50-70% & 4 2 4F e g2
LRl o

® = k (Fentanyl)fr4 A f>(Fluanisone (Hyponorm) )i + E‘&pF 7
S b F fr— B R A 4% WAEH 1% o %ok )k (hyponorm) @
bo ref ek G (midazolam)™ 2 2 7 R0 4F A SRR A B F 2 4F g

EOEE fosR (7 o TR ARG 2 B0 # i 3 2p Shelf life) -
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® Hyponorm 4c 3~ @ j*(diazepam)™ # & 11 ¢ s fodii 2ok o e k4R
PFREY £ 12 ) Pro s * 3t g Bl Bler] Bl w0 i 3 Hyponorm
AR L0 B o HEap WA RS g 5lAs ] B i SRR LT
g AT ©

® - iz fg(Tribromoethanol (Avertin) )& 2% >t & G4 AL 5]/ & ok
TARR > Z s A s B A E R et B ES > W F T wl
Fr@F kit s R AT UL BFRBT Aok B BRI NS
R OFRBEERTAREFIIERF U AR Z S fE
(dibromoacetaldehyde)f+ & ;5. f (hydrobromic acid) > iz #_%
EERFRFY L ~HEEfor= o Fpt o B A G Al H g
AR it BRIk e o EAFR Y fE 52 K E A o o] BURH
A5+ 250mg/ kg > ¥ A 4 H-iE 3 E(induction)fe kAR 0 R AF e £

%, B AT pé;-gi? 4.8 g ?‘f‘?‘:‘i e o

(6). /& #%5p2A(Local anesthetic agents)
o TR ES AR B IR T s (R frd@ &) i I kIR K o $E

LR LG 25 - T ?%gsmp&iwo—x;ﬁﬂj—f&_%’, Mo B R E /Iﬁflggé‘i#é

AP F RSB L EVRD U e s e R i
o oF

I

PP OUBEE R H RS et o R R o
® &5t § (EMLAcream)F & 30-45 &~ 454 & 7 vke v #HEFR T ik
3 * o 41 % + F](Lidocaine)f-# 1 + F](bupivacaine)F £ F & ¢ T
Gl (Glde Tt E ) T 0 0 G Gldhe ARG o) 0
S R P E e o
415 342 p

1. Anesthesia and analgesia in laboratory animals. Kohn DF, Wixson SK, White WJ,
Benson GJ (eds.) Academic Press. San Diego. 1997
Laboratory animal anesthesia. Flecknell PF. Academic Press. London. 1996.

3. Formulary for laboratory animals. Hawk CT, Leary SL. lowa State University
Press, Ames. 1999.

4. Lumb & Jones' Veterinary Anesthesia. Thurmon JC, Tranquilli WJ, Benson GJ
(eds.). Williams & Wilkins, Baltimore. 1996.

5. Experimental and surgical techniques in the rat. 2nd edition. Waynworth HB,
Flecknell PA. Academic Press, London. 1994.
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4.2.1.

& ¥ % L pedopriad C B eI

FARS P 4] B

AR FY P

1LEY RGP 4 F D e dod " fod R E E 3E 0 i ey SR
ﬁﬁ?ﬁmwﬁPMHﬂ$\Wéﬂ#¢JWH% B e B4k ~ 5/6 T

ST S R R B A e R 2
@H BELFLEE R R

2.4 pEitie Y PRSI R EA -

805 fois i 5 46 0

144

(1). * R o E A r LY LR R L %Ay o FE T

).

@3). ¢

(4).

(5).

Rl Sl & TR~ FRR - Ti98 %R (MAP)
s F (HR) fod B (CVP) o gt vh s gt g @ R0 e L 3
ie R 2B B A R MR R R R R W G BT IE - ) A AT R O
PR R o Tt G B A P B B BRI R TR AR
feFP 7 s Rk IHMER o
T AR TRE A R S 2 R R AR T e FE R
PR R R ER VRS TR #
TR 0 AT BN AR TR e o R IR IR R @ Rl
FREREE Ul SToR i URERICE - S LS AR Sl BERs MR RS R S ]
S sgzrg;w F R R e

R B b R Y

& http://www.jove.com/video/51881 ARH4E ¥ » kw1 55 1 AJfrpE & P 45~
RS A o i

2 ] BreniR AR B 1S 0 TR R L R T R s o o )
Mol D AR D] A R 4 B Rk B 3% R ALV SR TR 5~ L
B R AR i 2 AR R D] 0T d0ge PR Y R IR S g
BAGEESp B e BB KR T AR LA R d B
o P R 4 LM ek AR T2 B s B R AR e e

T R

RN T A LR ¢ R B A PR B
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REFE AR OCRBERFIIP SR e - LE DS ERRAER
EBARAEBEGL LI AREIS BN A B R R R B F AL
#9090 0 — L EFSIERN S BRJeFIRETT UG AT R0 RS

B R R R S R R A AR T A A
SHER RS RES ILEARY WIS R o B o

4212 o) REFRIEEH A
(1). *#10 2411 7 B > ey — o s B RS LD FIERA TSI
ERRIET e 7o % GF RF > R HpEgILRe o
(2). * #10 &#11 7 5 > FFIEL P S £] 0.5-Iom v B TR G B
®LIEHEHRE D o
(3). * 4-00r5-0 ensidi— BREPNE L P NFF R Y o

(4). % = BB EWFER DY > B FAAEH o

(5). ¥ A F2Z |- > g d oo FErFHFR I % - B bead
Ao RHEWE I LT

(6). #-A# AL NS T EF AR B DT AREF PR
(7). - SRR G 5 3 A 30
(8). #-Fp R lm *» v 11 wound clip & & -
(9). ¢+ % - % bead F AR ™ o
(10). & @ * 7 4308 Bk engt Fiosh s Rl - ¥ 3 L ¥ T
lock solution 2 & =+ % G -
(11). * 45413 N AL TR Br KRS AGEF E T Rp o
(12). #-4 % 2 woundclip % & » ZrEik & BHirF » L F A -
(13). # @& * Blended % ¢ /¥ » 4w # 3¢ 124~ 13 » - & wound clip #-% ¢ {r
EE S
4213 ~ HG#"RTEEHR
(1). *#10 £#11 7 & >3 f R - oo @ EF D FRERAT S I
RO e * GF R E - X QI mpe -
(2). * #10 ¥ #11 7 5 > gL ¢ A&7 £] 1.5cm > #- osmohyoid svp 44 %)

LRGN

b
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(3). 7% — FUAFIT TR TP - HRT B4 o
(4). * 4-00r5-0 ssiddr— BRPAG L P FHEFR DL o
(5) E - LA ?—%;_ m.,,l o HBw ? A A e ¢J- °

(6). **FHE A 2 Fil- v > HFd 20 fEAFHER > I ¥ - B bead

=
o

sk RHEA D T F R

(7). #-Lm Rl el g F 0% B iz%ﬂfs L0 HREF oL Rw R

(8). B KEEIVEPIH F LR PR

(9). #-gpinigplm *» v 2 wound clip & & -

(10). ¢ + % - T bead F) 2 & h * o

(11). g * 72 B Rt Fiedh Despplsd - L E g RRED F T
lock solution 2 & 4+ & @ o

(12). * 4532 N d TR B BB g R B oo

(13). #-& & 2 woundclip & & » T rx % & B+ & R F T A -

(14). = @& * Blended ¥ /¥ » 4w # 3¢ 124~ 13 » - & wound clip #-% ¢ {r
A Sk

4214 % BN FERIEF H B

(1). *#10 2#11 7 F > g s — 0> R EFLFENERALT T IA
WRIE L e Mo G R E o BRI LR o

(2). * #10 £ #11 7 7 > BUEEZSF 3 27 £ 1.5em > #-R Tl A A > 2R
WG o

(3). AR —FNA RATRA G T — T S

(4). * 4-00r5-0 en3iaFT— BPRPNEI L P IIRFEIL DL Y o

(5). & = i & L E R g > Ml A PR -

(6). o FERA B2 Ff—rr > a%;—g d pbor v R o AR 0 1% - 1 bead
ko REWHE 3T

(7). ¥ R FF A0 E

(8). B F JKFEINEMRIM T LA R o

(9). #&-gp R plm = v 12 wound clip & & o

(10). ¥ % + % - 1 bead B2 & ™ o

HCES T RS LRI

—@
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(11). FF e * 7 228 P Rne fiodh nE eiplF - L g RIEL ¥ T
lock solution 2 £ 42+ &

(12). * 4542 N g T - BT RM A R B o

(13). %4 & 2 wound clip % & » FFER4 BRT 4 A E A o

(14). % * Blended %% p » % v& % 2% 124 13 » — i wound clip #-% # {r

e AR

4215 %% = }fle

1. Femoral arterial and venous catheterization for blood sampling, drug
administration and conscious blood pressure and heart rate measurements. J. Vis
Exp. 2012 Jan 24;(59). pii: 3496. doi: 10.3791/3496

2. Catheterization of the carotid artery and jugular vein to perform hemodynamic
measures, Infusions and blood sampling in a conscious rat model. J. Vis. Exp. (95),
e51881, doi:10.3791/51881 (2015).

3. Laboratory Animal Medicine, 3rd Edition, 2015, Elsevier,
ISBN:978-0-12-409527-4.

4. Jugular vein catheterization for repeated blood sampling in the unrestrained
conscious rat. Brain Research Protocols 10 (2002) 84-94.
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422 "¢ %4 248 ¢ # 1¥(Bile Duct Manipulations)

—=
i

7@_”";",? FEPAFTREFFIFL ooty SR T E AR
Msmr 33 B Red T 300 gk RF HECEE K F 5 s (cholelithiasis) ~

R R A RILRE R B A DA R S R AR BRI

| i %iye%m;ﬁa,,%'/@":lﬂ”’% pag ﬁ%l#ﬁrﬁgvi«%\t)

=3
A
)J
ik
RN
o
[
- #?p‘

4.2.2.1 *& ¢ 5% (ligation of the common bile duct)

FE % 45 Jm(obstructive jaundice )7 35 £ *E I PRk SLFIS R R ML R
S L LT EECE S R TR IR TS+
b P%’g?%g}g N Eggi;a\ﬁ N nz;? N @4 i‘a% » TW g1 AR E%,J. ?%gg\)}g , ‘;ﬁ;
RAFImie ik odf ot o BB BB A L PR R L fos R v kiR Rl g
%%ﬁwﬁﬁm%&eﬁﬁﬁW“im AR ehdp BEAT S

(1). =& < B Jppre vkt e S B o BEMEF Lom et 7-0 BLS AR A R
B TR R DR E o MR R e AT o LS E R
P B A TS 1~2 R FER]E B A T B R e SRR
1% &5 %M~@?%%ﬁm%ﬁﬁw1~w@%’+%§&iﬂ@%@
WA BB ER e ke ERF RN 3% )R
B A mre P RE A T S E R B S liuAs ey B~12 3
B A R R R A fei e o
(2). B HCRR A IR B PR A 5 A e S 1 AR 1B s i AT e
BECPOBPE GHGEY O RMPE IHFF P T F AR L
Lo d b TR SR A MR PR 030 AR Lk
H* o
4.2.2.2 " ¢ ¥ ¢ (bile duct cannulation » BDC) :

FRYSAREFATREEL DBEL &4 F2 05t 20~ Mot 4
o FEFRLL 0 TT LT FRACERD S NRFRFORRT T

BNC B p 45 MR T B & 1 B 5 T eni Bk o 7 % R PR
RS LS SRT Ik
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Liver growth in the embryo and during liver regeneration in zebrafish requires the
cell cycle regulator, uhrfl. PNAS , January 30, 2007 vol. 104 no. 5, 1570-1575.

2. Guohui Feng, Yong Long, Jinrong Peng, Qing Li and Zongbin Cui.Transcriptomic
characterization of the dorsal lobes after hepatectomy of theventral lobe in
Zebrafish. Genomics (2015) 16:979.
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4.3.2 R3S 3.9_%%6 A-B B A i ] (Zebrafish Gills Biopsy)

4321 4

AR RS B YR LAFOBRHERL X HR LA S D FF
o T e R A SE R R R R o Atk Y (swab) 2 Tk il B ¥ AL R
FREF AR R OES RS - B G I HOEER A AN & SEE

b 15 7 5 7 o

4322 35N %
(1), % ipl2 s 8§ F R (IS gk r 3§ 3k ¥ O pa(Tricaine)ik &
168 mg/ml ¢1% 7 -k40® $% 4 5-10 A 4> & 4 & % 2REAT) o
(2. FAEFEEF B " S dep i E i B 0 gk ¥ el
AR BT TR R AR o R LR

) FYER T R FRAEARNE T BN EME T RS

(3). BLB sz fn™ 1% FifipdEdsd gk B 1 T {5 5 yz f 0 Eppendorf /)
R UNER & - R A
(4). B ipplsREse g & fbindl ™ B+ o
® i RF2ZEBEFRGENI FITRRERY FrARSEE R
AR R E -
® ¥ FrAA Tricaine Pk R F FH T EREL € ERA LS 0 B
FFE TR 2P o TR F B E G & E AR o

A BT 7 RS B RE > VB | s s B
ZELAEH A X AR B OEHER A g LR
77;, °

C-D @ #-% Bch— | R4 f :Lz;z*,?;\:gil#j o

E:dmims ¥ Ep s T BB T R RE o

Fomd ~ arfenfin 2R EA 0 ¢ B 5P 2 (50X BT o
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1. Emily R. Cornwell,1 Chelsea A. Bellmund, Geoffrey H. Groocock, Po Ting Wong,
Katherine L. Hambury, Rodman G. Getchell, Paul R. Bowser. Fin and gill biopsies
are effective nonlethal samples for detection of Viral hemorrhagic septicemia
virus genotype 1VVb. Journal of Veterinary Diagnostic Investigation, 2013, 25(2)
203-2009.

2. Manuel Gesto, Juan Hernandez, Marcos A.Lbpez-Patifio, José L, Soengas, Jesus
M.Miguez. Is gill cortisol concentration a good acute stress indicator in fish? A
study in rainbow trout and zebrafish. Comparative Biochemistry and Physiology
Part A: Molecular & Integrative Physiology, October 2015, Volume 188, Pages
65-69
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https://www.sciencedirect.com/science/article/pii/S1095643315001737#!
https://www.sciencedirect.com/science/article/pii/S1095643315001737#!
https://www.sciencedirect.com/science/article/pii/S1095643315001737#!
https://www.sciencedirect.com/science/article/pii/S1095643315001737#!
https://www.sciencedirect.com/science/article/pii/S1095643315001737#!
https://www.sciencedirect.com/science/article/pii/S1095643315001737#!
https://www.sciencedirect.com/science/journal/10956433
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https://www.sciencedirect.com/science/journal/10956433/188/supp/C

433 & HAEEF LpF

4331 % L[ A

Pan et fd RAfnE e 3 R A E S R SRS & Y
AT e (R AR F F chE e 2 v A AR A K R e B
(skin biopsy) ~ &5 ~ FEE{cF 4 A4 i fe5 d-(prolapre) & & i3 44 ©

SGENICECY S B CRECCE L CE b IS SR )
A BV %) ~ £ e B (surgical celiotomy)(#f & 38 B F & F A i
(biopsy) gk & £ jiF) ~ P L £ (3 F ) ~ o 1t 3E @ ¢ (5 @ v jte(gastotomy)
i v jie(enterotomy) 2 %5 41 £ (7 3 i)~ Yok ad & (cystotomy)) ~ 4 7Bk B i
(4 7P ¥ *7 “Tﬁ‘ur RS U O RV R R R i L7 R
g sy ) 1 E b L (0 B 58 £ sk F 2)(Chai, 2016) ¢

FENPELZ TRAE REMENNI TR PABRE AT IR
TR AR gL jrm R GRS VIR R o M L LT N 2R S
k1= e e I*Jvi‘ﬁ%l d BT A RRAE N SRR R A AR R 0 ¥ 4B O'Malley
(2005)(RIp = 7 ¢ 29k F L AT A B S TRA R ALY

4.3.3.2 < HeREER

ARETRGL LA LTl & R e B R R ¢ § # F e i (Chai,
2016) > £ e & R 2L R LS PR AIL A L S A
& J§ ¥ /&(Chai, 2016; Gentz, 2007) « 44 {7 < jiepF » 4 i7 F F 4 4 iR EF 05 2
VLR R E LR P A RS L R - S 5 ek
REFF LB RAR(G LA RFAR LT FR)DBP o R - b
kit * B A MS-222 3 % kRS AR S MR % 2R R £.025-05g/L >
S S ERE 2EARE 19/l FEE T R4 dh(axolotl) > T 3%
i * eg_Alfaxalone i3 /% » 2% % >k & ¥_5mg/ L (Chai, 2016; Gentz, 2007) ;
827X 7 4 (Clove oil)(eugenol)» A4 * % 5 & 23RS - 25 BIF* 4R > R
% ik i * (Gentz, 2007) o JrpspE o % jER A F ARG B0 HE B B 2 RS
»2 % (Chai, 2016) - * k3®=fp £ pFerfirffiF R > 34 o 356 1AL LR 75 S op 3R
BN L L 30 F a(rightingreflex) 5 ez 2 &% - FIoFR R R
F Ji& % 1% (Chai, 2016) -
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4332 L KFiBR

d AR RSB ER o T BB IAE R o e b i ¢ 4R
B B ROKEEBR MHFIAE LT S Pk - o - BERE R ARF
-k (dechlorinated water) %) — & -] p¥(Chai, 2016; Gentz, 2007) - ¥ ¢} » & Fx i%-H 5 -
BHRAEDTE TR RAD & R LR L RBE PR RE o §5iE
SR H E R RIS TR IP L ML KPR R kAT o 2
AL R OTE cfp M B 1 B A% A 4% Chai(2016) 0 A A B A K 4T e
f22]7 =T & % 11 & 15 8. L kw7 9 (Gentz, 2007). o £ jiFE 0 L RB T &
AREFAKFEG A o F AT ¥ g HL 2B K % (povidone-iodine
solution)(1:10)iz ie ij & i # (24 % % )| & 10-15 )24 i * %2 0.75%:h% & T
(chlorhexidine);3 i ) # 4t &< fisi= % 5 > 10 4 4&(Chai, 2016) -

4.3.3.3 18 AR

k- ’,T*m’iﬁv«’r"@ﬁﬁvnwﬁ&' o HEIS R R pE o B RF I R F
KR E GRS L o ok B FLRFR AR N kG o FRAFLKELE
K0 T 54§ SRRl f pk R (Chai, 2016) - ts R R R e e d 43
G B-k(Oppt)E 5% H F g (L2 v bR & A & o F FIARDEA 2 FE LG
KA~ RAeEL KT o i F TR A R By S LR AR g L& (Chali,
2016) -

Pk

4334 %% = 1?&
1. Chai, Norin. (2016). Surgery in amphibians. Veterinary Clinics: Exotic Animal
Practice, 19(1), 77-95.

2. Gentz, Edward J. (2007). Medicine and surgery of amphibians. llar Journal, 48(3),
255-259.

3. O'Malley, Bairbre. (2005). Clinical anatomy and physiology of exotic species:
structure and function of mammals, birds, reptiles, and amphibians: Elsevier.
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M- RS BN TR
~ SRS H TR
(=)~ FArRHREH
195 & 5 d 4
1). =~ &R

A BE A RFF R RF HRE PP
http://www.nlac.org.tw/
b.#rf 4 PG AP

http://www.biolasco.com.tw/

(2. AR~ =EZR
http://www.nlac.org.tw/

(3). H i B %
R 73 % 84k & (Rodent Model Resource Center, RMRC )
http://www.nlac.org.tw/RMRC/webc/html/about/index.aspx

2. At (57 BH%F)
). %
AR ¥L R €3 A RERT
https://www.tlri.qov.tw/
b.irscla B £ 4 € 7.3 2 Bk Th Pt F R4k w9
https://www.nvri.gov.tw/main.aspx?pid=0Qt%2FUkxZJXGA%3D

CHBZ A RFF %A PRI P P o
http://www.nlac.org.tw/

(2). 7

afFrc ¥4 f 63 AR LB S AN (Fer)
https://minipigs.angrin.tlri.gov.tw/

b= 44 B b i BT HE 0 (2 RF)
https://leesung.atri.org.tw/

CHB:Z A REFBEF L b 2B #r (SPF 3 %7 ~ SPF X))
https://www.atri.org.tw/introduction 04

(3). #

at-Frchl £ R €3 AR (AT AT0 A HT)
https://www.tlri.gov.tw
b.x-Frcfr ¥4 B € 5 AR%KRTEF AT
https://www.tlri.gov.tw/page.aspx?path=20
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http://www.nlac.org.tw/
http://www.biolasco.com.tw/
http://www.nlac.org.tw/
http://www.nlac.org.tw/RMRC/webc/html/about/index.aspx
https://www.tlri.gov.tw/
https://www.nvri.gov.tw/main.aspx?pid=Qt%2FUkxZJXGA%3D
http://www.nlac.org.tw/
https://leesung.atri.org.tw/
https://www.atri.org.tw/introduction_04
https://www.tlri.gov.tw/
https://www.tlri.gov.tw/
https://www.tlri.gov.tw/page.aspx?path=20

CH-RFALASL T HiH(BAPH S E-HFAMFTL P )
http://rcab.npust.edu.tw/bin/home.php?Lang=zh-tw

Ao~ $a 3 (TR B E AR § R L b B R S
https://www.nvri.gov.tw

erg g F-Frtl R EL R § B AFERITE AT
https://www.tlri.gov.tw/page.aspx?path=13

f4g -4 ot R X4 R 65 A WS ITH V25 R Ed
https://www.tlri.gov.tw/page.aspx?path=21

3okd A b F

(1). =5 A
IR oF ¢ - AL NN =8 WA &
http://icob.sinica.edu.tw/tzcas/
b. 2 #m 8 4 v o-RWiFks L
http://www.tzcf-tzenh.org/

(2). M4, 28 A4
EXZF LA P TR <
http://www.ncyu.edu.tw/fbc/gradation.aspx?site content sn=43864

(=)~ BRI &Rl %
1.+ ~ ] &--#5 &9 % % (Jackson Laboratory )
https://www.jax.org/

2.% -4 1@ 277 % % (Charles River Laboratories )
https://www.criver.com/

3.4-p A4 i 75 12> 2 (ORIENTAL YEAST CO., LTD)
https://www.oyc.co.jp

4% -2 W5 5 FE = 7 (Marshall Bioresources )
https://www.marshallbio.com

5.1 A p¢-%c i+ & B 243 A1 ¢ (Elleegaard Géttingen Minipigs )
https://minipigs.dk/

6.SPF 33— A 12 277 ¥ % % (Charles River Laboratories )
https://www.criver.com/

Tokd AR SRS (18 &)

(1). =5 & ®W% F R < Zebrafish international Resourse Center (ZIRC),
https://zebrafish.org/home/guide.php

(2). wM'zB 4 7 k¢ < European Zebrafish Resource Center ( EZRC),
http://www.ezrc.kit.edu/,

(3). ® Wz5 & F ik ? « China Zebrafish Resouce Center CZRC),
http://en.zfish.cn/

285


http://rcab.npust.edu.tw/bin/home.php?Lang=zh-tw
https://www.nvri.gov.tw/
https://www.nvri.gov.tw/
https://www.tlri.gov.tw/page.aspx?path=13
https://www.tlri.gov.tw/page.aspx?path=21
http://icob.sinica.edu.tw/tzcas/
http://www.tzcf-tzenh.org/
http://www.ncyu.edu.tw/fbc/gradation.aspx?site_content_sn=43864
https://www.jax.org/
https://www.criver.com/
https://www.marshallbio.com/
https://www.marshallbio.com/
https://minipigs.dk/
https://www.criver.com/
https://zebrafish.org/home/guide.php
http://www.ezrc.kit.edu/
http://en.zfish.cn/

S~ RERBFFL TR
() ~RARR%REFEL TR

Ll E5L 0 ¢ (B RETAR-FHREP §IT)
https://animal.coa.gov.tw/html/

2.7 ERHRESE ¢
http://cslas.org:8000/Entry?Command=Guest\Web PrintWeb&sFunctionld=
00&sFunctionSubld=00

stk x A R €5 AWmeT
https://www:.tlri.gov.tw

4 Frcla R ¥4 B € 73 WL Bk
https://www.nvri.gov.tw

SR EEL R ¢ A KRE R
https://www.baphig.gov.tw

6.7 ¥4 B € k%5
https://www.forest.gov.tw

1.5 w b & € R AR T
https://www.tfrin.gov.tw

8.° LT Ia
https://www.sinica.edu.tw

QP42 A 4 i 5 ¢
https://www.dcbh.org.tw

10.p B2 A MG AL FHb b ? o
http://www.nlac.org.tw/

1LMHEZE A W2 P I b P oo
lac.nhri.org.tw

12402 A R EFEF T B P FL 37 7 5
https://www.atri.org.tw » introduction 04

13. W 73 % &4 /7 & (Rodent Model Resource Center, RMRC)
http://www.nlac.org.tw/RMRC/webc/html/about/index.aspx

() AN %REFEL TR

1LR%EF s b4 § g2 3Lzt € (Association for the Assessment and
Accreditation of Laboratory Animal Care International , AAALAC
International )
https://www.aaalac.org/

2.3 W7 &5 € (AALAS; American Association for Laboratory Animal
Science )
https://www.aalas.org

3.3 @ﬂg&%ﬁ € (AVMA; American Veterinary Medical Association )
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https://animal.coa.gov.tw/html/
http://cslas.org:8000/Entry?Command=GuestWeb_PrintWeb&sFunctionId=00&sFunctionSubId=00
http://cslas.org:8000/Entry?Command=GuestWeb_PrintWeb&sFunctionId=00&sFunctionSubId=00
https://www.nvri.gov.tw/
https://www.nvri.gov.tw/
https://www.baphiq.gov.tw/
http://www.nlac.org.tw/RMRC/webc/html/about/index.aspx
https://www.aaalac.org/

https://www.avma.org

AZHR e P FEF I (' ACLAM; American College of Laboratory Animal
Medicine )
https://www.aclam.org

5% WP Ik £ #& 4 £ € (Royal Society for the Prevention of Cruelty Animals,
RSPCA)
https://www.rspca.org.uk

6.7% W & 7+ 3R# 3 ¥ = (The national centre for the replacement,
refinement, and reduction of animals in research, NC3Rs )
https://www.nc3rs.org.uk

1.R% 7 %44 B € (International Council for Laboratory Animal Science,
ICLAS)
https://iclas.org
8.W% 7 4 & L5 Iuts € (The International Association of Colleges of
Laboratory Animal Medicine, IACLAM )
https://www.iaclam.org

0. Wb #1515 € % & € (Asian Federation of Laboratory Animal

Science Associations, AFLAS )
https://www.aflas-office.org

105 7 %o 4 5 & ¢ 7 (FELASA, Federation of European Laboratory
Animal Science Associations )
https://www.felasa.eu

11. 70+ 7 Bk o 4 FEII ( The European College of Laboratory Animal
Medicine, ECLAM )
https://eslav-eclam.org
12. % * 3¢ % 7 % 4 (InterNICHE)
https://www.interniche.org
13.% W& 457~ £ 8 (UFAW; The Universities Federation for Animal
Welfare )
https://www.ufaw.org.uk

14.7 W § %5 @ %%~ A £ ¢ (FRAME; Fund for the Replacement of
Animals in Medical Experiments )
https://frame.org.uk
159 %t ¥ % L | ¢ 77 < (IACUC.ORG)
https://www.iacuc.org
16.% # AgAL 4L @ = (AWIC; Animal Welfare Information Center )
https://www.nal.usda.gov » awic
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it 4 2-1-) B (MOUSE) &4 ~ Frft 2 R #5323 H L 2

el

el

FE S

A T

B g e RGBT S F R

S

RTINS NEET 083 Rt

R B B R R

1 Atropine 0.02-0.05mg/kg IM,SC
2 Diazepam(Valium™) 5mg/kg IP
3 Acepromazine 0.75mg/kg IP
4 Ketamine 20-44mg/kg IM
5 Terazol™,Zoletil™ 80-160mg/kg IM,IP
Lic* R ®
2.CO,+10-50%0, & & 7 tH =% pr
6 CO,+ 10-50%0, = & # %4 To effect IH

Fer P FafAfMBRT F o
220, ¥t & ~CO, fik
FoERFMREAE FAR

B pET AR R PRI A B RS e o S IR o o R (TP E g, B0 L iR
LT RS R R, AL AR AR B0 i SRR (R R B vREEF S AR R ), LR L
L& A8, TAR
1 Pentobarbital 50-90mg/kg IP RE RIS
RRESTR Ry i = S
2 Thiopental 30-50mg/kg IP
] 50-200mg/kg ) )
3 Ketamine IP IM =2k ¢ * 3t minor surgery
40-60mg/kg
4 Ketamine/Acepromazine 100mg/kg K+ 5mg/kg A IP
1.Yohimbine (1-2mg/kg IP),
Tolazoline(20mg/kg IP),
40-85mg/kg K + IM.IP Atipamezol(1mg/kgSC) & Xylazine
5 Ketamine/Xylazine 5-21mg/kg X 90-120mg/kg ' P
IM,IP e
K+5-10mg/kg X
.40 F i 4 W E, # % 1/3 ketamine
cikhs
1.0ml K (100mg/ kg) +0.5ml
6 Ketamine/Xylazine X (20mg/ml) + 8.5ml /z &% IP et
* kR &, 0.1ml/10g
0.38ml K (100mg/ kg)+0.5ml . .
7 Ketamine/Medetomidine M(Img/ml) + 4.12ml ;i s % IP At'pam&zﬂ (tlmgélfgSC) "
k3R £, 0.1mI/10g edetomidine
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EEEa|
. Fentanyl/Fluanisone :1; &4 * .
Fentanyl/Fluanisone(Hypnor - . Buprenorphine, Butorphanol tartrate
8 m™)/ Midazolam -k:2Midazolam:1 & IP P
£ ,0.1ml/10g mam
Tribromoethanol (Avertin) - lEzREFFIRERLAE€F A
%82 & Tribromylethyl | 250mglkg (0.2ml/10g)ICR PLALG APEEL LG A
9 alcohol v mice & % # * 2.5% 1P g A Wi kA
Tertiary amyl alcohol (1.2% 400mglkg 2.0t FERE et ag £ A7 & 7 ¢
dilution) R S R L § AN
10 Isoflurane #E 4-5%, m¥F R 1-3% IH Fogh F RPN NG AT R
#E 5-8%, AAFFrpR ey & S ox
CHAIEPN RER 2 *
11 Sevoflurane 2 5-4% IH FF RPN AR Ji it
A E R (W AR ) RS
= Pentobarbital 5mg/kg, IP
= isoflurane
= MOR REES
LR R ALAREA S ZTAR
1 Morphine 2-5mg/kg, g4h SC,IP
2 Oxymorphine 0.15mg/kg, g4h IM
Butorphanol tartrate 1-2mg/kg, g4h
3 i SC
(Torbugesic™) 2.5-5mg/kg, q2-4h
4 Buprenorphine(Buprenex™) 005&%?5733,(%’1%%1% SC,IP AR A R ITL v PRER @ H
5 Ketorolac 0.7-10mg/kg, g24h PO
6 Carprofen 5mg/kg, g24h SC
7 Meloxicam 1-2mg/kg, SC
IV 9% 3 6f > IMs v i 4 > SCif T a8 > [P i bt > PO:Iv PR > IHis » 4 5 gXhi#® X )

N
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#4224 & (RAT) 44 ~ Fri 2 t R ¥ 2T HE £
= A # HES S [
Bt e EAF R T G E R FAN S LE Ak B R s MAR DT R B EFT R R Y
1 Atropine 0.04-0.1mg/kg IM,SC
2 Diazepam(Valium™) 0.5-15mg/kg IP
3 Ketamine 22-50mg/kg IM
1,15 % PR e
0 0L RH (T g
4 CO, + 10-50%0, To effect IH 2 3%03: }OnSOr;]/%oﬁ_’% 4?&}% 2 }; , fz
F 0y tedhFt &~ CO, &0 F R
FHREAE TR
BobRrps BT RN F RS P A H U ek PR S IR Y
1ot R A AR R 2 B R
barbital 30-40mglkg IV IP e
1 Pentobarbita 30-60mg/kg D LB, ¢ A2 RER
CRRESTY R e W
2 Thiopental (2.5%) 30-100mg/kg 30mg/kg P IV
3 Ketami 100-200mg/kg IP L og )
etamine = 3% i * % minor surger
50-100mg/kg IM i gery
1. Yohimbine(1-2mg/kgIP),Tolazoline(20
mg/k gIP), Atipamezol (1mg/kgSC) =
4 Ketamine/Xylazine 50-100mg/kgK+10mg/kgX | IM,Ip | Xylazine fsm|
2. ilr%' Ao HE, &% 1/3 ketamine |
. 40mg/kg 1P TRl B R iR R 2t B 4o B F s ~ R
™ ™ LN z e
5 Terazol™, Zoletil 20mg/kg IM FRER R BTE, fid * gL BR|IPE A G H
; : P RS R 2 Yo ek & 8
6 Zoletil/Xylazine 20-40mg/kgZ+5-10mg/kgX IP 1% ”fﬁb;. Effl i‘; s ,_}j
. o 60-75mg/kgK
7 Ketamine/Medetomidine IP
+0.25-0.5mg/kgM
Fentanyl/Fluanisone(Hypnorm® | Fentanyl/Fluanisone :1;1 & i :
8 yM v I( yp p J\ oMidazolam:1 = Ip Buprenorphine, Butorphanol tartrate 3
)/ Midazolam £ 2.7-4.0ml/kg He ]
LR Ehr iR 2Ll 634k
[V y 2
9 Chloral hydrate (5% ) 300-500mg/kg 1P DA A
2. M R HH I e i ae B i S
K2R g R Fegd, 7y
10 Isoflurane, HE 45%, iR IH SOELE 01 SR TR S -
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1-3%

Sevoflurane

%% 5-8%, Ak At H
2.5-4%

SOELE I SR U - A

74 iF & (%’%a;ﬁ%)ﬁﬁﬁ-ﬁi

= Pentobarbital 5mg/kg, IP

11 .
= isoflurane
= R RS
L
1 Morphin 1.5-6mg/kg, q2-4h SC
Butorphanol tartrate 1-2mg/kg, g4h
2 I SC
(Torbugesic™) 2.5-5mg/kg, g2h
3 Buprenorphine(Buprenex™) 0.01-0.05mg/kg SC,IP SR EIEL CPRER
3-5mg/kg, q12-24h PO
4 Ketorolac a9
1 mg/kg, g12-24h IM
5 Carprofen 5mg/kg, q12h SC
6 Meloxicam 1 mg/kg,q24h SC,PO

IV 2% 2 5f > IMp 2 » SCiL T g » IPIVELbf » PO T JR -

N
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it 4 2-3 X £ 8 (GUINEAPIG) 44 -~ itz R F# 3T A E 4

& A U HES S ==
U SE S SRRt R R S RIS T8 Y R R R E R Bt S
Atropine 0.05mg/kg SC
Ketamine 22-30mg/kg IM L R g %{1;': I%é;%%ﬁ P i 3
Diazepam 2.5-5.0mg/kg IM,SC,IV
Acetylpromazine 5-10mg/kg IM
Terazol™, Zoletil™ 10-80mg/kg IM,IP R L

BobRrps BT RN F RS P A H U ek PR S IR
Pentobarbital 15-40mg/kg IP AR KRR
Thiopental 20mg/kg v
44mg/kg K+5-13mg/kgX 1. 'Yohimbine(1-2mg/kglIP),Tolazoline
_ _ 27mg/kgk+0.6mglkgX, 7| 1M | (20ma/kglP) Xylazine 44
Ketamine/Xylazine & B RS 0.5m 1%T . ; o
rliwdoFcai_ne+1:2_bO,OOO IM 2. 4o i 4o W E, # * 1/3 ketamine |
epinephrine i
Fentanyl/Fluanisone(Hypnorm' | Fentanyl/Fluanisone :1/1 & i 2
yM _ (Hyp » -k 2Midazolam:1 “n P Buprenorphine, Butorphanol tartrate
)/ Midazolam £ 8ml/kg e FUE|
60mgrkg, fie & k#5423
Terazol™, Zoletil™ 0.5ml 1% lidocaine + IM,IP Zk @ * 3t minor surgery
1:200,000 epinephrine
# % 4-5%, LR]s » EHPERSREEF, 211
Isoflurane, IH
BEFRRE 1-3% 2.0 F PR A b LA R
% ¥ 5-8%, Lk)s ~ EHpER S QL EF, 1R
Sevoflurane IH
‘g Repy 2.5-4% 254 F RN N b AT R
iR E
Butorphanol tartrate
(Torbugesic™) 0.25-0.4mg/kg SC,IvV
Morphine 2-10mg/kg, g4h SC,IM
Buprenorphine(Buprenex™) 0.05mg/kg, g8-12h SC
Aspirin 86mg/kg PO
Carprofen 2.5mg/kg, q24h PO
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IVi# 2% 5 > IMiop 2 b4 > SCIAL T it bd > IPES

PR ERAR BT LR R E R R e
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w4 2-4 43 (RABBIT) 44 - it 2 L&A 5 3T HE 4

E

el

(i

RE R i

g
LR VEE L TR S R SR A S ARG S Y R R R B R o

%+ 4 atropine -k fEu, Tk

Glycopyrrolate 0.1mg/kg IM #* ¥ - 78 anticholinergics
Ketamine 15-50mg/kg IM YU LA R ﬂ;;; AT 2
Ketamine/Acety)Ipromazine(lO:1 15-50mg/kg IM v Ketamine 8 3+ 5 2.
Diazepam 5-10mg/kg IM, IV
Acetylpromazine 1.0-10mg/kg IM,SC,IV
Xylazine 5-10mg/kg IM
1mg/kg B SC

Butorphanol/ Acetylpromazine
1mg/kg A SC

LF S SR LY NSRS LN TIPS O e

Thiopental (2.5%) 15-30mg/kg v EAE 3 BER oy

% it it
ERLEAS LR R T

EX

Pentobarbital (3%) 15-40mg/kg v

%16+ 2mg/kg C, 5-10 A 415t

Pentobarbital/Chlorpromazine )
&+ 20-30mg/kg P

£ 10 245 | SCIM
Pentobarbital/Xylazine .54 Smglkg X, 5-10 ~ 412

3 5+ 11.8-28.4mg/kg P v
1. Yohimbine(0.2mg/kglV) %
Ketamine/Xviai 35-50mg/kgK+5-10mg/kgX IM Xylazine 3% 4|
elaminelAylazine 10mg/kgK+3mg/kgX IV RAcgigsemE,

3ketamine/Xylazine #| &

Ketamine/Xylazine/Acetylproma| i1 5-10mg/kgX,0.75mg/k
nelxylazl YIPIOM&I\510 & 457571 54 35-50mg/kg| 1M
zine K

415+ Imglkg M, 5-10 4 45 18

Ketamine/Midazolam R IM
25mg/kg K

. . 471 8% 5-10mg/kg D, 5-10 4 4%
Ketamine/Diazepam (51154 15-50mglkg K IM
Ketamine/Acetylpromazine | 4.3 4+ 0.75mg/kg A, 0.1mg/kg M

Butorphanol B,5-10 4 45151+ 35mg/kg K
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Fentanyl/Fluanisone(Hypnorm'

41 %+ 0.3mg/kg

Naloxone(0.005,0.01,0.1mg/kglV),D

10 M . Fentanyl/Fluanisone, # /3 &t IM oxapram(5mg/kg) ‘¥ ¥ fjEer ek
)/ Midazolam 0.5-2mg/kg M (i3
LB~ BHRIPEFLS LG, 201
1 Isoflurane HW 4-5%, aRE 1-3% IH g2
2.3 F RPN R AT i R
Savp 1 b 35mg/kg K IM
12 | Ketamine/Xylazine/lsoflurane [+5mg/kgX, £ 4 Isoflurane fri*
R A IH
Fr A
1 E
1 Morphine 2-5mg/kg, q2-4h SC,IM
5 Butorphanol tartrate 0.1-0.5mg/kg, g4h v
(Torbugesic™) 1.0-7.5mg/kg, g4h SC,IM
3 | Buprenorphine(Buprenex™) 0.01-0.1mg/kg, 98-12h SC,IM
Flunixin
4 meglumine(Banamine™) 1.1mg/kg. q12h SC.IM
5 Ketoprofen 3mg/kg, q12h SC,IM
1.5mg/kg, q12h PO
6 Carprofen a9
4mg/kg, g24h SC
7 Aspirin 100-500mg/kg PO
8 Meloxicam 0.2mg/kg, g24h SC

IV:# 2% 3 8 > IMivep j2 6> SCiA T i bt > IPUPE Y2 8¢ - PO JR o [Hisx ~ 45 gXh:&E X /] p#
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it & 25 § (DOG) &4 ~ frpt %

LR FFSTREL

= A & 2 HES S =
Bt e EAF R T G E R FAN S LE Ak B R s MAR DT R B EFT R R Y
1 Atropine 0.02-0.05mg/kg SC,IM
1-5mg/k IM
2 Diazepam(Valium™) g
0.2-0.6mg/kg v
3 Acetylpromazine 0.055-0.11mg/kg IM,SC,IV
4 Xylazine 1-2mg/kg IM
5 Medetomidine 0.1-0.8mg/kg SC,IM, IV
6 Terazol™,Zoletil™ 6-12mg/kg IM
BorRrps BT RN F RS P A B U ek PR S IR
1w 1/2 %8 @26, 1 12 ®E
1 Thiopental 10-35mg/kg v C X BER
PRNER Y ER e
2 Pentobarbital 20-30mg/kg v | U2 AR, (0 12 AL
[éiﬂ ol
1. Yohimbine(0.2mg/kglV) 7= Xylazine
X, " XA
. . 1-2mg/kgX , 5-10
3 Ketamine/Xylazine e - lj + b 1 5mg/kgK IM R 4eF g 4eHE, % 1-2mg/kg
ketaminelV, & 1/3-1/4 k&£
Ketamine IM
. . i3 & 0.5mg/kg M, 5-10 ,_ N
4 Ketamine/Midazolam 415164 10mglkg K v RisAe g o i
. . 271 %+ 0.5mg/kg D, 5-10 ,_ N
5 Ketamine/Diazepam 41516t 10mglkg K v RisAe g o i
. . 21 &+ 0.1mg/kg A, 5-10 ,_ N
6 Ketamine/ Acetlypromazine i1t 2-amglkg K v RisAe g o i
7 Terazol™, Zoletil™/Xylazine 8mg/kg Zoletil+0.5mg/kg X IM
g T ™70 ti]™ 6-10mg/kg IM
- IE Sv BRAR
erazol™, Zoleti 3-7mglkg v 2-3mg/kg IV if v %
9 Propofol/ Isoflurane A A reiLst 6molkgP, £ v T OE R RAS
r2Isoflurane ‘3% fr i IH = B R R
. R Lt st 8-12mgkg T, IV ‘
P ¥ _E = R e A
10 |Thiopental ¢ Thiamylal/ Isoflurane £ 04 Isoflurane 44 e it I PR %
11 Isoflurane ;g % 4-5%, ‘/E\-#”ﬂ‘ﬁﬁ IH 1.7 & Eﬁﬁ’ﬁﬁﬁzﬁﬁ?
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1-3% PRRAET I =
b #
Morphine 0.1-1mg/kg, g4h SC,IM
Butorphanol tartrate (Torbugesic™) 0.2-0.4mg/kg, g4h SC,IM
Buprenorphine(Buprenex™) 0.005-0.02mg/kg, g8h SC,IM
Flunixin meglumine(Banamine™) 0.5-2.2mg/kg IM, 1V
218 i IV,SC,
Carprofen(Rimadyl™) amglkg, 2 a4
1-2mg/kg, g24h SC,PO
Aspirin 10-20mg/kg, q8h PO
7 18
Meloxicam 0.2mgrkg, 2 1 44 IV.SC,PO
0.1mg/kg, q24h PO
Paracetamol(Acetaminophen) 15mg/kg, q6-8h PO
0.001-0.005mg/kg,
g0.5h,
0.003-0.01mg/kg/hr,
I\;bolus,
Fentanly 3-10kg:25ug/hr; %& j fs;]
10-20kg:50ug/hr; PR
20-30kg:75ug/hr;
30kg:100ug/hr;

IV:4 9% 2 b > Mo 73 bd > SCIA T it » IPIAaeid

N
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it 4 2-6 B (SWINE) &% ~ frps 2

LR FFSTHEL

# & 2 FES -
Bt G G E TN S RE ek B MAR SRR I LB RLER Y
1 Atropine 0.05mg/kg SC,IM
. . 0.5-10mg/kg IM
2 Diazepam(ValiumTM)
0.44-2mg/kg v
3 Acetylpromazine 1.1-2.2mg/kg IM
4 Xylazine 2mg/kg IM
5 Midazolam 0.1-0.5mg/kg IM, IV
6 Terazol™,Zoletil™ 2-4mg/kg IM
BorRrps BT RN TR P A H U ek PR S IR
] A 1/2 A Rk e
1 Thiopental 6.6-30mg/kg v
s 12 A& & MRt st
o 1/2 A i T b
2 Pentobarbital 20-40mg/kg v s 12 A E R s
TR E A ER Y
1. Yohimbine(1mg/kglV) = Xylazine
BTSN + =2 3
_ _ 471 532mglkg X, v AR
3 Ketamine/Xylazine 5-10 A 4& 1472 5+ 20mg/kg IM 2. 4% i A A E, # % 1-2mglkg
K ketamine IV, & 1/3-1/4 Rk # &
Ketamine IM
. - i3 & 0.2mg/kg M, 5-10 Atipamezole(1mg/kglV) 2
M
4 Ketamine/Medetomidine A 47515t 10mg/kg K Medetomidine 3 A
. : 47148+ 2mg/kg D, 5-10 A
5 Ketamine/Diazepam 415+ 15mglkg K v
. . -3 %+ 0.5mg/kg M, 5-10
M
6 Ketamine/ Midazolam > gisin 64 33mglkg K
. . 4715+ 11mg/kg A, 5-10
M
7 Ketamine/ Acetlypromazine 4131 64 33mglkg K
8 Terazol™,Zoletil™ 6-8.8mg/kg M 1-2mg/kg IV i 4o - p%
. . 71 &+2mg/kg X, 5-10 & X
™ ™ iR 4 eR MR AR T 2z
9 Terazol™,Zoletil™/Xylazine 4815154 4.4mglkg Zoletil WA B PRRES T 23 RS
3% H 4-5%, P peps 1.3 R i
10 Isoflurane A 6, B e pE IH R
1-3% 2. 7 & PR fRpS
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JFrps T % 1 Atropine0.5mg/kg IM, Ketamine 33mg/kg IM, Acepromazine
1.1mg/kg IM

12 2 £ g & . . .
FRESET e 3 % : Pentobarbital 20-40mg/kg IV # Thiopental 6.6-25mg/kg 1V
Jir B Ja4% © Pentobarbital 5-15mg/kg/hr IV 2« Thiopental 3.0-6.0mg/kg/hr IV
e f% A 45 4 1 Atropine0.05mg/kg IM, Ketamine 33mg/kg IM, Acepromazine
1.1mg/kg IM
13 ERCE i I
o i 3% % : Isoflurane (4-5% ) & %

JFrept 4% o Isoflurane  (0.5-20.% ) / Nitrous Oxide (50%0,+50%N,0)
Jrf% A0 4 % 1 Fentanyl 30-50pg/kg IV & Sufentanyl 7-15ug/kg IV

14| Cardiopulmonary Bypass * i & |3 # : Fentanyl 50-100ug/kg/hr IV 2 Sufentanyl 10-30pg/kg/hr 1V
JiE s f4% ¢+ Isoflurane (0.25-0.5% )

L

1 | Butorphanol tartrate (Torbugesic™) 0.1-0.3mg/kg, g4-6h IM

2 Meperidine 2-10mg/kg, g4h IM

3 Buprenorphine(Buprenex™) 0.05-0.1mg/kg, g8-12h IM

4 Oxymorphine 0.15mg/kg, g4h IM

5 Aspirin 10mg/kg, q4-6h PO

6 Carprofen 2-4mg/kg, q24h 1V,SC

7 Ketoprofen 3mg/kg, g24h IM

Vi1 bt > IMep 184 > SCIA T a4 > IPPE i 64 > PO:v PR » [Hise » 5 gXhi# X |

N

1. BVAAWF/FRAME/RSPCA/UFAW Joint Working Group on Refinement. 2003.

Lab Animals. 37 (Suppl.1)

Terrance Hawk et. al., 2005. Formulary for Laboratory Animals. 3" edition.
Blackwell Publishing.

Dennis F. Kohn. et.al., 1997. Anesthesia and Analgesia in Laboratory Animals.
Academic Press.

National Health and Medical Research Council. Australian Government.2008.
Guidelines to Promote the Wellbeing of Animals Used for Scientific Purposes.
Assessment and Alleviation of Pain and Distress in Research Animals. Available
at: www.nhmrc.gov.au.

NIH Anesthesia and Analgesia Formulary. 2005. NIH
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1-10

1,1,1-Trichloro-2-methyl-2-propanol hemihydrate 2-= #% * #-2 -7 fi# 222
3-aminobenzoic acid ethyl ester  3-% & ¥ 7 p& 222
5/6th partial nephrectomy(5/6th PNx)5/6 % & 5 5g > % it 87

A

Aorta ascendens constriction (AAC) + {7 (254 85

Abdominal AorticAneurysms(AAA) 7E ¥z # % 7% 89

Acepromazine ¢ fix 5 v% 254

Acetaminophen ¢ f% % 75 = 248

Acetate ¢ p&fin 33

Acetic acid-induced writhing test i it 3% % 78 £=4= ¢ 72| 3% 68

Acetic acid fig ik 63

ACLT = + F &r & # *7 i+ 106

A critical size defect < 4f 4% Fem= -] 141

Acute respiratory distress syndrome(ARDS) & |4 v¥ex % 28 o 37

Acute toxic unit(TUa) %& & [+ H i~ 155

Acute Toxicity Test & # {4+ &5 #-;¢ 155

Adrenergic receptor % H;]’L% % %4 84

Adverse effect test &) ¥ * & 73

Aldehydes fiz 238,241

Alfentanil @ %=+~ £ 247

Allodynia £ # 1% % 61,62

Aluminum 4 139

Alumium oxide % i 4%

Amaranthus inamoenus v & (%)% 166

American Association for Laboratory Animal Science(AALAS) % R R % &4+ 5 ¢
289

American College of Laboratory Animal Medicine(ACLAM) % R § % & 1 %5 g8
Fx 290

American Veterinary Medical Association(AVMA) % [&]ﬁk% FF 15 € 18,289

Ammonia & 187

Amputation # 5 > 7 “ﬁ% B RRIN (2~ 27 i 236

Amyloid plaque #g k> F-v sasi. 44

Analgeometer % J§ |3 & 63

Analgesics 1+ 75 % 247

Analogy # it 23

Anesthesia Ji s 249

Anesthetic Agents i fi% 3| 255

Anesthetic chamber J % 2 250

Angiotensin Il < & {cig# 1179,90
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Animal models of Respiratory Inflammation Diseases =+ ¥ i 48 3 # 47 fi-5% 35

Animal use protocol # 4 %3+ 4 £ 235

Animal Welfare Information Center(AWIC) & $= AgAkF 4L ¢ = 290

Anorexia ik & jx 246

Anterior cruciate ligament = 38+ F &7 &% 71

Anthracycline @3k ik % 87

Anticholinergics # % 4% it % 254

Anura & k& 55 165

Aortic arch 2 # "% 5 130

Aortic polyethylene catheter & #-#% 32 ¥ J 2 % # ¢ 130

ApoB i\ 239 B78

ApoE -/- | & i\' "ad-v Ed K] BLTT,78

Apoptosis . m’“é’ A= 129

Apyrogenicity & # /& 116

Aqueous deficient 4 ;4% &3] 132

Arachidonic acid -2 w % fz 31

Areas at risk k. *& % * 84

Asia Pacific Society of Infection Control(APSIC) £+ T ¥ 447415 ¢ 8

Asian Federation of Laboratory Animal Science Associations (AFLAS) I ¥ § % #
FPEgHE ¢ 290

Aspirin 7 & 7 +k 248

Assessing harms and benefits 4f 2 2 »x 5 » 47 11

Association for the Assessment and Accreditation of Laboratory Animal Care
International AAALAC International) B*% 5 2k # 4= ¢ L F3% ug@ s ¢ 289

Asthma # =% 35

ASTM % RBEEHAE ¢ 141

Atherosclerosis # "% o5 t: & - 76,129

Atherosclerotic plaque # "% 55 $k # 1* zasi. 131

Atopic dermatitis £ =+ & & % 30

Atopic-like dermatitis #g £ =+ & & X 30

Atropine sulfate #x & o a‘f- &= 210

Autoimmune disease p %8 & & & I 132

Auto-reactive T cells p %é"); BT v 28

Avoidance of evoked Stimuli & ¢ 3% % 1% 63

Axolotl ~ Ambystoma mexicanum % & & 44 © ¥& 165,167,285

B

Bacterial spore ‘w 3¢ + 240

Balloon angioplasty # 3 #§ % x ¢ = 2k 81,130
Barbiturates = i+ - #f & $» 253

Benzodiazepine ¥ = % & #f 254,255

Bile duct cannulation(BDC) *£¢ % ¥ 261
Bioactive materials # 4 /& #4434 138
Biocompatibility # # 4p % 4 137
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Bioinert # #4411+ 138

Biopsy # # 236

Biotolerant material # ¥ 2, < 443 137
Blood Collection 3 = 228

Bone marrow aspirate ¥ %g3é = 236
Bowman’' s layer # & % 133

Blood pressure (BP) = /& 100

Bregma = f]f® 272

Bronchoalveolar lavage fluid(BALF) % # & % iz i+ %% 35
BSE = /& 4 #% ”mﬁﬁ 23

Bufo arenarum ) #£¥% i4 165

Bulldog clamps Pt x 44 272

Bupivacaine # 1+ + %] 255

Buprenorphine = & fie%] ~ 7 3 274
Butorphanol tartrate /7% & ¥ 3= 5% 248

C
Calibrated forceps f& # 4%+ 63
Canine Model in Cartilage Repair B & $it ¥ < 4f 12 48 + #-5% 140
Capsaicin # # % 32,63
Carbon dioxide = # i- s 252
Carcinogen-induced tumor models 3z J& 4~ 3% % "8 % H5-5" 41
Carprofen + ;& %< 248
Carrageenan-induced =+ 3 %} 3% % 67
Casting ¢ #/+ = F 235
Cathepsins e % 3-v fi= 90
Catwalk ® & > 63
Cauterizing & 244
CDX/PDX + Humanized immune system mice *&.%; # & & % #t X & 3% 40
Ceiling effect = =45 s, 247
Cell line-derived xenograft(CDX) ‘m®s &k £ & 45 46 5% 40
Central ear artery 2 ¢ & # 7% 196
Cephalic vein g # "% 179,202
CETP "% Ffi% fin # & 3-v 80
CFA-induced % > 2 < iz %3 & 67
Charles River Laboratories % 7 277 § &% % 288
Chemical disinfectants i & ;' & & 240
Chemically induced tumor models i+ # # =34 3 %6 % ;¢ 144
Chemotaxis #% i+ }+ 129
Chitosan ® H pE 142
Chlorhexidine # = z_~ 5. %% & %_239,241,243,286
Chlorine dioxide = % i % 239,241
Cholelithiasis *% % ;5 261
Choline-Deficient L-Amino Acid-defined Diet(CDAA) *Zi4 4% £ 14 = % 4 Ape4r &
58
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Chondrogenic cells #c % 5277 m #2142
Chronic obstructive pulmonary disease(COPD) i 14 [2 % % 75 35,36
Chronic Renal Failure(CRF) firt 4 % % =8 265
Chymopapain - /& 3-v fi* 106

CKD f % # it 587

Closed fracture B & % 37 106

Clove oil = 4 % 222,285
Cobalt-chromium-molydenum 474%4p & & 138
Codeine ¥ {# %] 247

COL2A1 = A kr % &k 105

COLY9AL % 4 3% & v 105

Collagen fibrils %} i v 4 & 134
Collagenase *%} iz fix 106

Columnar cells 41k ‘m?z 134

Complex life cycle 4F 524 = ¢ 165

Condition 3 ig 117

Contact dermatitis £ ff t+ £ & £ 30

Contact lens use & * *£3;p% 4%, 132

Corneal reflex & & %4 188

Coronary arteries 5 2 # "% 130
Corticosteroid £ F #f # 106

Crohn’ sdisease(CD) 5. s = jx 27

Croton oil = & 4 32

Cut-off time 3 1+ pF ¥ 62

CVA E gl p & "% ~ &3R8 E pl# 7% 101
CVP ¢ .« #27% B 257

Cyprinus carpio #_4. 155

D

Danio rerio 2.5 4. 154

DCM 4 5 {45 55 86

Dead space 7+ % 252

Deoxycorticosterone acetatesalt 2 ¥ & A fiy it B 96
Dermatitis £ & % 30

Dermatophagoides farinae (DF) - A-i% 31

DerP B-i% v 35

Descemet membrane g% < 5~ 133

Descending thoracic aorta *9 *# 2 # "% 130
Destabilization of the medial meniscus(DMM)p ]2 2 45 +» K,ért 106
Dextran sulfate sodium(DSS) % FE#fis 28
Diabetes Mellitus(DM) #% /5 50,152
Dibromoacetaldehyde = 4.z fg 255

Diclofenac g # %~pit 248

Dihydrocodeine = & ¥ & 7] 247
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Disinfectants /j" % #] 238-240
Disorientation = = Z_w 7% 249
Dissociative agents fi# &g %] 253
DOCA {5 Bk t177% 584 96
Dolorimeter |5 2+ 63

Dominant negative &g 4 3] 105
Dorsal aorta # i #: %% 228
Dorsal recumbency # ] % 188
Doxorubicin » Adriamycin(DOX) < #% % 83,87
Draize Test 4g, & i P& 122
Dystrophin 543 % % 2 3¢ 86

E

Ear vein 2 # 7% 208

Efferocytosis ;¢ ;e 1+ 129

EF fcigs 5 76

Elastase 38 {4 3-v fiz 37

Elleegaard Gottingen Minipigs = & & 2249 3| 7% 288

EMLA cream % fir # 5 § 255

Endochondral ossification #ix % p = % 142

Endothelium p £ 133

Endoscopic Retrograde Cholangio-Pancreatography (ERCP) p 4R4%.:3% {7 14 £ 5% ¢
R 262

Enucleation = 3 4 % 236

Epithelium *+ £ 133

Epitope # antigenic determinant #vk /4 2_126

Epon % ¥ #+%5 80

Erythema & % ‘=5z 30,121-123

Eschar #-4 121,122

ESRD #* % #p %?‘.‘]}% 87

Estrogens ¢¢ i+ % 157

Ethylene oxide gas(EO)# ¥ ¢ = 5 18 239

European Center for the Validation of Alternative Methods (ECVAM) & 5 i =
v o 119

Evans blue dye = <~ & &4 4! 84

Evaporative i & % %] 132

Extracellular matrix(ECM) m #z ¢} 25 %7 105

Eye Irritation Test p% {1 5% 122

F

Familial hypercholesterolemia #2% {4+ % "% # f% o Jx 131

FDA £ R & &% 4 ¢ 1L 123,267

Federation of European Laboratory Animal Science Associations(FELASA) %+ 7
Tebo 184 ¢ B g 290

304



Femoral condyle #% ¥ 42 141

Fenoprofen #L-3£% %< 248

Fentanyl %=~ = 247,248,255

Fibromyalgia & &35 63

Filaments 4 2 5: 62

Fluanisone 4 ~ #» 255

Flunixin meglumine & £ % § © %< 249

Fluorescein Staining on Ocular Surface % % %4 7% » p3f % & 135

Foam-cell ;& /% 'm*s 78

Formaldehyde  pz 240

Formalin 4% 5 & 59,63

Frontal temporal dementia #7 7 ¥ 2] % 47 45

Full-thickness chondral defects 2 & & chigr # 44 4F 142

Fund for the Replacement of Animals in Medical Experiments(FRAME) # & # 1~ ¥
FREFTAALE 290

Fungi £ 7 116,240

G

Gangliosidosis #¢ 5 & 5 i #f & 22

Gastrointestinal motility 5 % g 85 # 5c # 73

Gene knock-in #& Y*‘]q]'i » 27

Gene transgenic 4 ¥4 7 27

Genetic knock-out(KO) £ 7] 5] % 27

Genetic manipulations £ F]zz:¢ 130

Genetically engineered mice £ :z-|- & 145

Glial cell #¢ 5% ‘m?e 44

Glucocorticoids # A4 & % 110

Glucose tolerance test 3 % #& @l & ip] ¥_54

Glutaraldehyde ~ = gz 238,240

Gluteal muscle A3+ 177

Glycopyrrolate 24 ;5.4 254

Goblet cells #7 & fm®z 132

Green fluorescent protein(GFP) * % & 157,163

Growth factor # £ #]+ 142

H

Haematoxylin-eosin stain(H&E stain) g4 % — iz =4 ¢ 59
Halothane - Fluothane # 'z 251

Hemangiosarcoma = ¢ f % 145

Heterogeneity £ 5 1% 40

Heterozygous £ 4] & + 105

HFIEF i jciga 5w % 0 76

High-cholesterol diet(HCD) % "% % &4 & 57

High-fat diet(HFD) % *54x & 56
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Histamine e % %% 35

Homology F & % 23

Homozygous F ] & + 105

Hormonal changes 77 f % i &% i 132

Horseshoe crabs 5 §# {#118

Hot plate test £ 4% B 3% 62

House dust mite extract-induced allergic asthma B- i 35 B~ 4= 24 2 5 =4 & = 5% 36
HR « & 257

Human tumor-immune cell xenografts * 8 %6 % #. & Pz 2. & fa 4 45 5 1 145
Humanized mice ¥t % it -]» & 145

Hybridoma g £ % 126

Hydrobromic acid & ;4.fi& 255

Hydrogen peroxides i ¥ i* & 240

Hynobius fuca g.5% L #2 4. 169

Hyperalgesia 75 % i 57 61,62

Hyperleptinemia & &% « J 53

Hypertensive Animal Model % x /& & 4~ #-5% 93

Hypothermia 4:8 250

IACUC.ORG # mefvt» g 12t * £ | € 7447 = 290

Ibuprofen # ;% % 248

Imiquimod = v % 3+ 33

Immunizing antigen # % 1k 126

Immunocompromised mice & % # it * 2] & 145

Implantation of central devices & » » & % % 236

In vitro test %8 } :&25% 123

In vitro %8 ¢+ 22

In vivo test /= %8 8% 123

Invivo §8 . 22

Inbred :7 % & 145

Indomethacin #5lv-% % 248

Induction 3% # 255

Infections g % 132

Inflammatory Bowel Disease Models % < 2% if 5 5 & 4~ $i 3¢ 27

Inflammatory bowel disease(IBD) ¥ -t 1+ % i 5 J 27

Inflammatory pain model ¥ & |+% % #-3* 66

Inflammatory pain { Jjx $27% % 61

Inhalant anesthetics = » Jirf% A 250

Initial temperature 4= 48 & 117

Injectable anesthetics /i & s 4] 252

Innocuous stimuli & 3 =] % 61

Institutional Animal Care and Use Committee(IACUC) ¥ sk B3 & * L |
¢ 21
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Instrument preparation % = & % 239

Insulin resistance %% & % #ui+ 50

Integrin receptors % & % < 48 91

Interleukin-6 v = k4 %-6 119

International Council for Laboratory Animal Science(ICLAS) R% f s # 4 £ f ¢
290

InterNICHE R]*% 4 if 3¢ B4 290

Intracoelomic injection " j3 &4 223

Intracutaneous Irritation Test & p §1] 5% 122

Intra-operative procedures i#=+# % 5 245

Intraperitoneal Injection into Adult Zebrafish 52 5 4. "L %21 84355 226

Intrathecal & p 73

lodophors 7 % § 243

Isoflurane £ 4 '= 251

Isopropyl alcohol £ 7 A% 238,240

Isoproterenol £ 5 %+ HJ]I% 83

Isotonic fluids % 3& ;3 ;% 244

J

Jackson Laboratory # 5. 2 %
Jugular groove g & 204
Jugular vein g # *% 208
Juvenile 3y = %8 165

K

Ketamine ~ Ketaset # *&=fF ~ K # # 253,254
Ketoprofen fir /% %= 248

Ketorolac f % fix 248

Knock-out £ F] 5] K,ért 41

L

Lacrimal gland ;‘/s'(’%j‘t 132

Lancet §]% 4+ 191

Laparoscopy *f *s4i# & 236

Larva % %8 165

Latency #1F e & 160

Lateral saphenous vein #}*£ 7% 179,202
Lateral tail vein ] & #%% 179

LDL receptors i< % & *5 3¢ % 4§ 131
LDLR -/- apoE -/- g4 k=] & 78

LDL % & *; v 82,151

Leptin resistance /&% 3i+ 53

Leptin &% 52,57,78

Leucine repeat kinase 2 (LRRK2)46
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Lewy-Bodies ¥ % < 42 46

Lichenification = g i 30

Lidocaine 4] % + %] 255

Ligation of the common bile duct *% ¢ & % 261

Light scattering =& %z %+ 133

Lipopolysaccharide(LPS) *; % p# 36,37,116
Lipoteichoic Acid(LTA) & fF = 5 {2k ) c% ik 116
Liver Biopsy ##& {14 & % %505 8 e g 1k 263
L-NAME  L-# % @ " fis 96

Local anesthetic agents % % jpr % 3] 255
Localized non-specific inflammatory response
Locomotor activity i& # /5 {4+ ~ & # 64,73

Low back pain = # $8% 5§ 73

Low-density lipoprotein 4 % & 75 ¢ 129
Lung carcinoma ** & 145

Lysol * 4+ 238

M

Macrophage E w2 & v 125

Macrovesicular hepatic steatosis *+%g ~ % ;e |4 75 ¥ % |+ 57
Main test 1 3% 117

Major Surgery & = =+ j= 8,235

Major surgical procedure ¢ + #] & jis 14

Major survival Surgery € * 73 /% 4+ jiF 235
Malignant hyperthermia & {4 % #t 211
Malignant mast cell tumors & |4 %¢ < 'm*z & 145
Mammary carcinoma 3t “Jju% 145

MAP T 2% 7% & 100,101,257

Marek's disease & * 5.5 23

Marfan syndrome(MFS) 5 %% & Jx 90
Marginal ear vein 2 % # 7% 179,196

Marshall Bioresources % R 5 ¥ f = @ 288
Mast cells ## « m?2 90

Matrix metalloproteinases(MMP) 2L & & J 3-v fs 105
Mechanical allodynia % # £ £ ¥ {+7% & 69
Medetomidine # 3= sk ©_254

Medial femoral condyle "% # p 42 141

Medial forebrain bundle = #& i 4 & & 47
Medications % 4 132

Melanoma 2. ¢ % % 145

Meperidine fie & ;7 ~ v e 247

Mesenchymal stem cells & # % ‘m?e 142
Methacholine ¥ *%£4& 35

Methanol = % 224

Ti\4

RzEE B M N r R R 121
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Methionine and choline deficient (MCD) 7 & i f& o %dg 4> £ 57
Methods of anesthesia Jf: s > i 250

Micro Dumant tweezers % fic i+ 5 # 4k 274
Microglia cells #&*% ‘m ¥z 44

Microhyla fissipes -] & ¥+ 165

Midazolam sf i£ #& 5 255

Migraine Model i &g & -3¢ 72

Minor Surgery =x & &+ jis g | 4] & jkw 235
Minor survival Surgery -] 4] i 7% =+ j#¥ 235
MMPs A& 5 £ 75 px 90

MMP 2 57 *% f27% 91

Moderate * & 123

Mono Sodium lodoacetate(MIA) fis faH 4 71
Monoclonal antibody ¥ k=48 126

Monocyte Activation Test(MAT) H 4% m #z /% v jp| & 118
Monoiodoacetate ¥ 7 ¢ f& # 106

Monogenic # g 75 ikgys;\ 52

Mouse -|- & 291

MRI ¥ & £ & 80

Multivalent antigen % % v/ 126

Muscle tone #vg 3%& 4 210

Mycobacterium tuberculosis . +% 4 < 1% f] 240
Myofascial pain 5% %% 7§ 63

N

Nalbuphine s # == 254

Naloxone ;& it 248,254

Naproxen z & 4 248

Necrosis 3 >+ 122

Negative or non-reactive models § #-5% 22

Neointima p #*= 80

Neurofibrillary tangle ¢ 5 4k 2 31 & 44

Neuroleptanalgesics #¢ &% it J4 #| 254

Neuron #! 5 ~ w2 44

Neuropathic pain model # ‘514 7% & 4] 68

Neutrophilia Model 5 # 2.3k 5  #5¢ 37

NIBP #£i% ~ ;% 100

Nitrogen exposure ¥ % # 130

Nitrous oxide % % ~ - % i* = § 252

Nociceptive pain model g < {47% 5§ $5% 64

Nociceptors g % % 64

Non-alcoholic fatty liver disease(NAFLD) i 44 7q e 56
Non-alcoholic steatohepatitis(NASH) 2:iFp {4 75 #7143+ 1 56
Non-Hodgkin's lymphoma(NHL) 222 4 £ # = % 145
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Non-Human Primate(NHP) 2t 3 & & #g 6 4 145
Nonkeratinized stratified epithelium 2t 4 it 47 k& 'm?z 134
Non-obese diabetic(NOD) &7 524 Fi 55 51
Non-rebreathing system 2 vk 3t 252

Non-steroidal analgesics(NSAIDS) #:#g #f% 1+ 75 2 248
Non-survival or terminal surgery -3 &t =+ ji 14
Noxious stimuli(hyperalgesia) 3 3 1] 61

NO - % i* § 96,100

NSAID 2L48 ] fig cndsd % 66

NZW =& g+~ ¢ % 130

O

Obstructive jaundice Fe % |4 % Ja 261

Occlusive pressure }‘E’ %fi 4101

OECD Guidelines & & ..‘s,ﬁ%_% Al 123

Oedema -k #& 121-123

Oligomer % % 4 45

Open drop method B 2z ;% jf /2 > ;2 252

Open fracture & 2<% 47 106

Opioids 7§ & #f & 4= 66,247

Oral irritation test © %% §| gz 5% 122

Organization for Economic Cooperation and Development(OECD) ®t p /s & iF
T R ek 155

ORIENTALYEAST CO.,LTD p » & = p¥=* 3 "1 7 288

Orotracheal intubation # ¢ #& ¢ 268

Orphan models #% 52 -3¢ 23

Oryctolagus cuniculus < # 113

Osseointegration # % & 137

Osteoarthritis Pain # R &% 55 71

Osteoarthritis(OA) ¥ B & ¢ 63,104,106

Osteosarcoma ¥ ¢ % 145

Outbred 2% & % 145

Ovalbumin-induced allergic asthma “F 3-v % 3% % # v & 4~ #-5% 35

Ovalbumin #F 3¢ % 35

Ovariectomy #r i *» K,éft i 267

Oxazolone g fif 32

OxLDL # i % & *5 v 129

Oxycodone %% = & ¥ & F|fr ~ 54 fr ~ 257 fik 247

Oxymorphone 2 v5 r22fp 247

P

Paclitaxel % 12 p% 71
Pain management 7 J§ ¢ IZ 246
Palpebral reflex p& & #+ 210
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Papain + A 3-v f* 106

Partial Hepatectomy #+3R 4 7 ﬂéft 263

Partial thickness and full thickness chondral repair 2 & & #c ¥ i2 44 143
Patient-derived xenograft(PDX) s & *.7% & 845 12 #-3¢ 40
Patient-derived xenografts ;5 & 2 £ 8.4 & 145

Paw guarding %r¥ 1 3£ 63

Pentobarbital - Nembutal ~ = +* & 253

Pentozocine ;& i+ ek 27 247

Peracetic acid & ¢ fiz 240

Peripheral vessel cannulation % Fl.i ¢ £ ¢ #& » 236
Phenolics * fi= #f 238

Phenotype # 7] 61

Phenylquinone (PQ) -induced writhing test ¥ fif 34 & #g f24= & Jp|:% 68
Phenylquinone ¥ iz 63

Phorbol 12-myristate 13-acetate i jd iz 12-p & 7 fafig 13-¢ pafig 33
Pilot Study £ # % =% 11

PKC-52 ¥-v jifixs C-52 86

Plantar test % & # {1 jgcip] 3% 62

Plantaris muscle g5~ 66

Plasma cells r]:F%:smFie 125,126

PLGA E 5‘pa-H ps pi 142

Plug % 277

Poikilothermic %8 #1250

Polyclonal antibody % k4% 126

Polygene % # %] 24

Polymethylmethacrylate(PMMA) % ® 3 % & ¥ fiz 138
Polypedates megacephalus z "& #+ 223

Porcine pancreatic elastase (PPE) 7 5% %3814 3w f= 37
Positive-control substance i+ #7414 123

Post-operative management st ¢ 12 245

Post-operative pain f#={s % % 63

PPAR i ¥ 1t 4~ fi¥ B8 3 78 4 s X 18 78

Precision vaporizers ## & 7 % & 252

Preemptive analgesia £ 2 4 1+ 7§ 242

Preliminary test & Sham test & #t:p| 3 117

Preparation and injection of the product & &% # /i 5 117
Pre-screen =L {7 = ;= 163

Primary hyperalgesia % % {+ 7 % i847 61

Proliferation rates 3§ 7 & 129

Prostate carcinoma = 71| 9;]1}5'? 145

Proteoglycan 3¢ %% 105

Proteolytic enzyme 3-v -k f32fz % 106

Protocol 3+ % 21

Pseudorashora parva % 4. 155
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PTEN-induced putative kinase 1 (PINK1)46
Pupil aperture p& 3t = -]+ 210

Pure titanium 4% £ 4 138

Purity & & 28

Pyrogen test #t jn :#5% 116

Pyrogen #t i 116

Q

Quadriceps muscle group % » #g »v¥ 177,178

R

RAAS ¥ % -i B JciE % -fE Ak« 3t 85,96,100

Rabbit Irritation test §1 g4 i85 4 fic5¢ 121

Rabbit Pyrogen Test # #t i :#5% 116

Radial glial cell (RGC, neuronal precursor),4¢ (5% 5 sn*e 157

Radiation induced tumor models 5 &4 3% 3 6 % fi-5¢ 144

Rana catesbeiana % 7+ = 3+ 165

Rana esculenta & * i+ 165

Rana pipiens i+ 165

Rana temporaria i+ 165

Rash & 7 30

RAS i # fci5% 90

Rearing behavior =t 7 5 64

Redness ‘=z 122

Reflexive & &1+ 61

Regulatory T cells 3 &4 T ‘w2 28

Remodeling £ # 35

Replacement 3 ¥ - Reduction /& & ~ Refinement # 5% i+ 3R R R 7,9

Rest spontaneous pain i+ % FF p 3 % 5/ 61

Retro-Orbital Injection in Zebrafish z2 & 4. p% i /3 538 5% 233

Retro-orbital % § {4« # 228

Rhinella marinus /% #% 4 165

Roccal » Quatricide = & 4%iv & $ 238

Rodent surgery board & # # 1~ < jiv4x 239

Rotarod »z & 1% 73

Royal Society for the Prevention of Cruelty Animals(RSPCA) & & f# 1+ £ (¥ & 47
¢ 290

S

Sarcolemmic reticulum 3v4k % 3 89
SBH 12 ¢ 7% & /&~ & 97

SBN 2 ¢ 7|+ ¥ » B+ & 97

SBP / DBP 1%%4%@#5«55@ 93
Scaffold ;‘ 8 142
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Seborrheic dermatitis #; &1+ 4 & X 30

Secondary hyperalgesia #% 4 7§ ¥ 47 62

Sedative &4 #| 254

Semimembranosus - semitendinosus muscle group £ #3vz X

Severe pr& 123

Shelf life & = #r 255

SHRSP p #1445 ¢ h 3 = B < & 98

Sjogren syndrome iz P% iz 7 135

Skin Irritation Test £ & 1485 122

Slight &= iz 123

Slit lamp microscope % 4. & & fic4 135

Small leucine-rich proteoglycans(SLRPS) & 5 /] &~ + 2 5 ¢ &
105

Soda lime & % % 252

Sodium bicarbonate & fit & 4 222

Sodium hypochlorite == # p& 4 239-241

Soft tissue sarcoma -@T.E'_FL« ¢ % 145

Somatosensory system ¥ 148 gk st 68

Spasmolytic f# 7z % 247

Spinacia oleracea j& % 166

Spontaneous hypertension rat( SHR) % «. & & 24

Spontaneous or natural models p % -3¢ 22

Spontaneous pain behavior p % {+7% & 7 5 63

Spontaneous tumor models p % 4% 7% f5-5¢ 41,144

Sporocides #5732 #| 240

SRAr s Ful B & B+ & 99

Statins ¢ # ;Tag % $ 79

Steatosis 75 "5 % 1+ 56

Stereotypical %| = 64

Sterilants ;= 4] 239,240

Sterility & ¢ 116

Streptozotocin (STZ) 4&*x iz % 70,80,152

Stroma z # & 133

Substantia nigra pars compacta(SNpc) 2. 5 & % #% 45

Succinylcholine 2 & it »vp £i50 F| 211

Sufentanil & %% & 247

Sulindac 41k fié 248

Supraspinal #¢ 5% 61

Surface cells # & ‘m?z 134

Surgery location + ji=i= % 238

Surgery =+ jt¥ 132

Survival surgery % %= <+ jtr 8,14,235

Swab 4. @ik & 283

Syngeneic tumor models = f& 4% {& *& 7% -3¢ 39
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TAA 39 21 # "% % 90
TAC # + £~ 85
Tail flick test ™ E | 62
Tear film jx& % 132
Tensile Strength #% %52 & 139
Tenting of the skin & & 14 4= 246
Test substance % ip|4 § 64,71
Tests for irritation and skin sensitization 11 ;#:#% 121
The European College of Laboratory Animal Medicine( ECLAM) i+ # & #- 4+ ¥
£ 1% 290
The European Pharmacopoeia &t ' % £ 123
The International Association of Colleges of Laboratory Animal Medicine (IACLAM)
R%ER &S % F 5 s € 290
The Limulus Amebocyte Lysate test & = /p]3# 118
The national centre for the replacement, refinement,and reduction of animals in
research(NC3Rs) # R R #& 4 3R #= 7 ¢ «~ 290
The Universities Federation for Animal Welfare(UFAW) & B # 4 4511 + & 53 B
290
Thermal escape test #t 1 i B 3% 63
Thermal pain #.7 ¥ 62
Thermal £tk 62
Thioglycolate §x 2k ¢ & % 89
Thiopental » Pentothal #i ¥ % 4 253
Threshold & & 62
Tiletamine % % f % 254
Titanium-aluminum-vanadium alloy 4x & £ 138
Titanium 4x £ /% 138
TNF- a #6723 5 %]+ - a 86
Toe pinch & FF 5 5 & %+ 188
Tolmetin 3= % ;= 248
Total movement &,75# & 160
Tracheotomy/tracheostomy # ¢ *» B /3% ¢ it7 268
Transgenic z F)i& 78 41,77
Transitional pain model & /& 7% 5 #5-3% 70
Translation #& ¥ 146
Transplantable tumor models #; & & % fic ;¢ 144
Transverse plane of the head # *» & 135
Tribromoethanol - Avertin = ;4.2 f 247,255
Tricaine 3-"%jL ¥ 7 f& 224,226,228,231,233,280,283
Triceps muscle group = = g »~¥ 177,178
Triphenyltetrazolium chloride # i = ¥ A v v 84
Triton cristatus #* %K ¥k 165
T. taeniatus = %~k ¥h 165
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Tumor Murine Models ## % & £ -3¢ 39
Tumor mutation burden(TMB) % % £ %14] 40
Tunica media #*% k=@ & & 129

Type 2 DM % = A]#% s 50

U

Ulcerative colitis(UC) #5125 % L 27
Urodela 3 & %g 165

U.S. Pharmacopoeia # & # & 123

UV % ¢t s 144

V

Validation of Alternative Methods(ICCVAM) 5 i = 2 S s =0 £ R ¢ 119
Validation 7z 2 239

Vanadium 4% & £ 7 4~139

Vaporized hydrogen peroxide ;© i* i % it & 239

Vascular endothelial growth factor(VEGF).. ¢ p 4 2 & ]+ 105
Vasectomy ﬁi%lq‘a‘- B x,ért 277

Vegetative organisms 3§ 7 # $ 239

Velocity :# & 160

Ventricular fibrillation .~  gg# 250

Virus induced tumor models s & 3% 3 "% fi-5" 144

VLDL & 4 % A& 73 39 57,77

W

Watanabe heritable hyperlipidemic /& :# ¥ i & &% 75w Jg 131
Weight bearing § §* 63

WHO & J f# 2% 109

Wild-type 27 4 3| 77

Wing cells ¥ i wm®e 134

X

X. lagvis 227+ 'R 165,167

Xenograft tumor models £ 4 #% 48 *& % -3¢ 39
Xenopus laevis 254 ' b 165

Xiphoid process #| % 182,188

Xylazine ¥ ¥ rgv5 (424 #()108,109,254

Y

Yeasts p£+ 116
Yohimbine ¥ 3 % 254

Z

Zebrafish Behavior Test 2.5 4. 2 {7 % 25 159
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Zebrafish Gavage .5 4. 5 44k & 231

Zebrafish Genotyping Test-with Fin Clipping 3.5 & & & B ¥ -5 & @t 224
Zebrafish Gills Biopsy 525 # 4. fiti& 5 & & 283

Zebrafish Liver Hepatoectomy s 5 & 3% | 3% & *7 K,éft en+ i 280,283

Zero response % w i 117

Zircionum % i 42 139
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