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1.1. #hEOEL & EERE

BYRE T2V T—vay) ORThseedic, THOMRE. [#
B REHE ) THE - 0178 L0 S BEAREZHS TV (HATY
FUKIREETGZ, 2011 BREETZ U v F A > MIEWIE O H &2 OEEHY)
BICARREERO—DTH O, ¥Z < OFYFIB K U/KEHETEA S
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NTW2 (Mellen & MacPhee, 2001), IR CHBE TN TV 57
Bid. NCHBENS T LRV ERTHEEINS Z &, REOEEIRE
DEWVWERENS AN LVAZECTED.. #YOEEOHE. I 4o biiE
HEANDEENRD ENT NS, FBEREICHEAGZTIAEZCSLT T EICED
tEntOm 72X 50 #AD (BT Y v F A ] THS5 (Maple
& Perdue, 2013), BTV v F A Y MIZOHNRLFENS, PHE -
PB4 B BRI Y v F AV D 5 DICKAIENS (Hosey et
al., 2013), BT XTOHHNEFDT-DICHADITEITHD . HH
WAHEBERRCYEARRETHZ ML, TREZ VU F AV ] I
NEDOHTIREILSMD AN TR EDD—DTHB, RELVI v F
AV M, BIDRRBITEICER TR IEET RS T &, MICFFE DR
BITHOL - —ZHOIE 2 L 2HNE LT, REBEEZZHRIC
5 ez2ilABMDMHAZIET (Hosey et al,, 2013), FERUAE
OB W EDLG K2 EE 52 R THRICH L DL, —7.
FBEHMYOLGEIE. T TN L ENY A EDHRA ZEEEIL T
D, WETALNZHRBITHEREH LG, COXS &, BERNLHEHFR
TOREITHOEVZEVOITEIZARIE 2L TR E T e 5, @ OH
LIEREZER, BAROEME LIE—BzE5 2 5B Y v F AV
MEHMEENTED, FINOHBI V) v F AV FOFRBFMEN T
% (McPhee, 2002 ; Bashaw et al, 2003 ; Stark, 2005 ; Skibiel et al.,
2007 ; Szokalski et al, 2012), HAREWICEB T, SREZ U v F X
¥ FD—DTH % BAEMKEITADTEME . KEDRBIAD ATFHIKEHT
HOERICES>TWERY GRS, 2018), iIiFE, #YREOEEEYOH)
Yrautom b EHIROMEFMENDOF G ZHNE LT, A¥aIa=r—
Z—, BYIEEAETER, YEIRBER ITREBXUCRFOHFEICK > TH
k& N EEEE O KA T % Wild meet Zoo (LAF. WMZ) I
Ko T, R ORPHE BN HOIC BRE R Tl & N7 BRER(E 7k
DK (LURBRER AR Z Wz BARED MrbhTuwad Hie s,
2018;2019ab), T DHLY #lFAi& 2019 4 10 AICREEIEHFRESIE AT
RZ00 2y rI—27] O TV v FAYMREA 37 FE] ZRKE
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HH#EEAZEL (FRZ00 % v hU—7, 2019), FHI N5
Lo TW05, LT, WMZ & RAEMTEIIEIC K 2 BREREAZ Fu iz
ARG ORI 2@ U, AT CRE T NEHEORMEN T hb e e d
IC, BEHFICEZ 2 0HNEHMNNS NS EHARESN TS [R5,
2019ab),

MEMBEICHZIEC S &, HARSHTZ R IAR0A /o hadict
RHuemhnU, ZoERHEPAZ LT TS, TNEOBZ § T84,
AASHCEIEYI S 2 52 TBD . 2018 O RIEYI 4T 157.7 (4
M, #EmREE 5.1 T ha EESN, TOHI BRI BRTA /v
DX BWHIZTNTN, BIEYIHEEE 54.1 &Y, 47.3 &M, W 3.6
Jiha, 06 Hha L EINTW53 (EMUKES, 2019b), Fiz. EMRERH
BTk, ERRP AL OERICO A EHEE BB LTEL, Atk
DIRARREA R @ LI O F RO BAEN AR L END L0 A ZRRIED
BORMWAE U T3 (Takatsuki, 2009)s T 9 W o 7IRBUCH U, EMOKE
BB XUREEE, M2 U EREEE b LT Rk - 2
MokpEd, 2013). ZO—E e U TEMMEEOE D S & BREREROH R F
AZtEb T3 EREEA, 2015), LA U, ERBREROFE I HERD 1
HRREICHE-TWD (BMUKER, 2018), FHC. BAM L LT AEA
INHEAAORFTERNFE L 2> TW0 5 HIR S, 2018, 2019ab), FlFIR
DAL SGENC K B EA 2.1 B, #EmRE 271ha L Eh, TDIEE
AEDA /UK BWETH S FRMOkER, 2019a),

ERERAE A IO T2 ARG AR . BT ) v T A b2 U Tz Eh et
DO e & s, MEMNRADT L. I XTHEHYEDEROEES M EAMH
ENTVS ([liS, 2019ab). BIIEOMEI 1A FICDWT, KAHT
B3 X CEEBTEIIEIC BV T Fb M e BRI DV T., BlIEEA
D7 27— MERD S LB NSNS &, BRUTKDIAS LT
HHEWETZEAMEEE HD TV (RS, 2019b), LML, K
RHEHEIE T TEE &V S R RE E I B0 BT ) v
FAY FOWMDFHADREIE ] L LTHMAEINTED., BELY v F AV
R SRERERIRDO—ERE L TN SN TS (REHTTEIYIE, 2018), X
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RHTEIE S KO LEHEETIE, BB ) v F A2 b EECEERER
EapmI i LIzANY R THO M2 FIRE ULTeA XY LR —
ARV ] &9%) ELTBIEEICZFANSNSONIHSEMIEN
TV,

2019 10 HICHEZ 5 HICBWT 9404 7Y v | Ot A
N b & Lo E N BRBR Az e BRI, 650727
Yo b TOEMTIE, REEHZOHICIE, FEAZ Y T H0EAD THE
i RS F2TLEY ] ERMNENDICHE D BRERERZ W
ARG Z MY % C L3Rl E N TV o o (BEEN R E L
SEEYIEHAE 55, 2019b), ZD7®, BIEHDZ  FEIAKGEHNHE
MEENE T EZHLTICKELIZEEZ BN,

VIR ORGEOREHMNIZHTH O, IMEIZZ DX S L ARAH]
BN UTHERYNSHIST 208055 (K, 2015), £ T TR
TiE, IVETREANCDD ZEEHVO 1 b S0 A A > OFt:H
R E UM E NIBRBREAZ W e BARGENC N 2 BB E ORIz ]
5MIC U, BIHAGED— AR & LTRITANSNDS D Z2RET 5
CEzHMNET B,

2. A&

21. ATHhEEEMERESSIEONT

PEHEEN NE AT UEBRYREEE 55 IR, %E¥55) & EiE
IR HRTICHIE U, AT RiEOEHEYIE T, #1260 O &
21,000 OB REMNICEE SN TWS (et i, 2019), Z O
i, 1961 ISt CR i H A BN & UCRABI L. 2011 AFIC BT
DHITH % P EN AR T USEIYIEANE ZH I N, 2011 Fic
HIC KO BN THES L] ICHRE LTz, 2014 FICHufEHED Y <
YIYXADEFUCKI LIz L TERON TV S (PaHEENLANFEL LS
iYEGEE S5, 2019a),
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22. 7V —MREDHE

72— RilEX 20194 10 A 14 HICEE NS5+ > T7H
DFAELAXNY MBI ZBAGEOEMICEE L, RESLDT A4 4
UEFBEABIUC WMZ Y ENSEET Y v F A 2 b EECERTEO A
ZitolzDb (M1, 72— FlEOHNZIKIED S ZFE LTz, 7
Y — bR, EETERICSCBES (K2) 2% L, 5144
VHERETH (K 3) 127 V7 — PRI ARRIEL .30 £h 5 & 2157z,
FEARKGEE O & 4 ETE 5 E U <& WMZ #2431 X % 3B AN il T
bz e, BURKIEEITO TV T &R LERENERERETN
T (¥4,

E1 WMZ &k 3 BaHaEDEFIHA K2 XESHLRE

(2019 % 10 B 14 H. E&&®) (2019 % 10 B 14 H. E&&%)
. .

T

e o]
Ty R

e sintomocy

D e ' ;-
e Bl £ I B I T,
K3 EBHEEORERR K4 BHGEREETTERNER

(2019410 A 14 B, E&&ER) (2019410 A 14 B, EEER)
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72— FEOBEMEEZ, REEORETSH SN, FiTHE. B
BRUHEER (EMNEE 1~ 4) CEEOMZEZIT-7, £ LT, Bikkai
IXd % PRl DEMIEEZRE L. £ 2 5 BE DR TRIE 2K
iz, BRFEBZ ETRELV v F AV MR EESNZHHTH S,
BB OEEEICNT ZHIG 2R Lz (EMBEHE 5, DWT. Bk
FREHDOFERERTICATONIFHH M D9 E (HMHE 6) 2Lz, C
OFHTE. B, EERES XA FSEEKERE &2 o 7 ik
MEHDHINC DWW TSN b NTIze DDOWT, SHMTbNIHiE TO
HESEERBROFIIEIC T BEZICOVWTEM Uz (EMEET - 8), %
LT, BfEhls KOBEREIC T 2 REAB O LIERE LT
JIEWNHALT ZED A E S D 2iEtd 572, O flAOEEN (F
MIEE 9). WEIRETHONSIZRETHORRE LTl (ERHEE
10), OFAYEHE (EREE 1D, BMIICRFEITXENE S ERIE
H12), BXGNAEMRICE RO AN E S (EREE 13)
IZDWT, HlZtiro7, TNHEDRRND. AHFEEREKZ TRk
MDA R ELTHERICZ T ANSNIZONE S D EMGEEL
7zo

3. BRLER

72— REIEFEE D 18 N (60%) HIEMN 4 N (13%) THDO.
KIFHEN TG LTz mIBEEDN 294 (97%) Z Tz, 30 DR EHIE,
RELOMNNET A MAT (13 A, 43%) & ERE (10 A, 33%)
MT76%7% D O THER (4 N 13%) HERIE 2%.7%) Th-oTz,
ERAE L 30 iRA% (12 A, 40%) & 407%f8 (8 A, 27%) &£ T67%%
Hdiz (Do
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x®1 77— EZEDREME (n=30)

(M)

ot 18 60% PR 13 43% 105% AR 3 10%

MR B 4 13% FE EIFE 10 33% 10mR 2 7%
MEZE 7 23% BREE 4 13% 205 2 7%
Spee. FIE 29 97% REARE 2 7% s 30R%ft 12 40%
—AN 1 3% 40 8 27%

50%fk 1 3%
HEEZ 1 3%

AN U, SR O SEYOFREEICHT Z2HRE, €55
TERV] HPREEZL (20 A, 67%). FEEEMI T TEZESED
B kL 1% B%) OAMNEE L (EMEHE 5. CORENS,
EWNAOBPIFIC IO TEHPIROFEEBPIC T ZEET ) v F AV
DEAIHEDSNTVBEDD (Mellen & MacPhee, 2001). ¥ D
KREFNZ DB TR E N TN T EAVRE E N,

RNT, BARKEEHOFHERTICIT > 723, 25 N (84%) MahH =
FTWVEEZFL, DI WEIKTREHIBE59 ., BIRKEOEHRIE
BEHIC LDt VWA 2 (EMEHE 6), AFEEMEFROLENEICH U,
FRZZ T 500F 234 (T7%) WEEL. 1 AN (3%) Mtz mEE
ZLTWEe (Ebxwv) EREE 7). #iHz2207% Tl AFRH
EXEROBEE, 22 N (73%) DEE L. HHWZEFERSNT (F
MIEHH 8). StlHZ2 /- T & THFSEEKBR O LAEEICHHS 5 RIZ X
HENEZLEoTD, BETZEELEENEh >z, UL, BIKHE
OO FHADEENEE 29 N (97%) Wkl Wi s (EMEE
9). FIHIC K> THOHADEEN 2K L ZICE > T2 iREEN D 5,

RNT, BPIAKROBE N R ENS T LIZBYMHEOM1Z @D S L 2T
A (90%) MEIBFLT END, BAKETOITE 25 & Hd T & I3E
BHOWORZ 29 T ehARE N EMEH 10), Z LT, MBAKGH
ERTEEEZEBNE LN ? ) EWHIERICHLT.2 AN (T%) » TE
TEZS/-S ) EEEBE LTV, —A. [Z58ban, etz ”
v 21 N (70%) HDEIEBELTED., £ < OBEEICHHEEIG
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BZ2imnT ehmREniz, UL, BAKEERRNIC TRz 70,
DEEHHZ KU B REMD S 2 T L ZIGZ B T MR ETH S, Z LT,
T OH D MAA RGN N LTz TRV E 29 N (97%) HEZ (B
HH 12). 28 N (93%) AVNVEEMRICEHETZNnER>Tna T eN
fERRE N, TNHOEMIEHICH L TEHENZRZFIASNIEh> (F
MIEHHE 13)s TNHDORRENS FERICEZITANSNSERTHS &
WAs (¥5),

CTOXIICBEHEIBARBEICH L THENEERMRYE:Z 5D TE
D, ZOMEEIFHAS (2019b) 1 K2 KEHTTEYIETG K U EERTHE
FTELNIAREZIHENZV, 7 27— FOREFFUTHIN L T
NIEEED, BET V) v F A2 MRBEMEICH L TREODOEOAL
I R T2AlREM S H 2 MICIEEE LT NS R0D, chso &b
5. BAHBEIIEREABEORASL LTE, L7V I—yaryOERELT
EHNIT BT EAREE NI,

ar5 MMM E
arse 722222 MMM T |
=1 Y77 =
IRz I — - — —
a9 7222 AMMMmmmmmmmmmmm]
aM10 %% MMM
NNy ———— L LhJaAaaan
ari12 2% A

mr13 7777727272 Al
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ETHEERSEDI MEOED g &£E55THRL 8 BHRN g2£<ZIBENRV O BOE
5. —HENCEMETREIN TV IEEEFES LR U TEEREBWEITN?
6. COmMDIEHFDFAFIHDTMNoIZTIN?

7. BEBEBIKHIC [ J3S0SNENRT BT ENRER] EBSTUELREN?
B8 BEEMVERIC [ SIPInElRT R EERER] EBVNELEN?
Eg. AEEYICERR LIz A /SIS hES X3 CORDEHEEERE EBNETH?

g 10. EAROBETNESND CEEFHVMBRDOM N ESHDEBNEITH ?
11. COmMDEFERT. KEELEBVWELZH?
12. COMDEFHFEBBHICARULEANLNERNETH?
13. COmMD#EFEFES UNFEEHER) (CERBLEVWERVEIHN?

B5 75— roEEZER (h=30)
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ARG OEMICH 20, TENEARK (WMZ, REYE g »
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ZIEHW e 72— FRBEOERMICHTZD ., HES LD AR Y TOERRIC
FBIARREE DR L 7 > r— FREDO X R T AN, ee 72— M
BLUTHOWEBEZOEMRIC T TIEHOREZZI LIz,
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