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WE: 7£9% (Equuscaballus) [EFEMAELIETN, AFAHRNT ST REA (Ex) MEER (Cp) HPI-
YO REANMI S Ak (COCs) R BEANA M AMEROE 23R . 7EZTHZRNT, R0 DY AR D AT A Az %
T (SCNT) MSa . MRS SEI A RN, EEAEFT, KE D 2-200 . 4-20 A0 AL 1t il
PR (Ex) 90 Fo-UR BRI AR &R 40 il 2 52.8% (19/36)+ 38.9% (14/36) F1 5.6% (2/36), 'E#EH (Cp)
YN - O BRI A AR 2 2 47.9% (23/48). 33.3% (16/48) F1 6.2% (3/48). {EAREIEZET, REH
-4, 4-4EMIIELE], FRBR (Ex) il 37.2% (16/43) F 16.3% (7/43), 'ZiEA (Cp) (HELHF
YRR 35.1% (27/77) F11.7% (9/77), #IGAFRERMME. F—ZFY, FRE (Bx) 5%ER (Cp)
AR B LR ERARE (P>0.05), AFEZFET, WHEERLEE (P<0.05). AR EHESTRLR
o, CLES I AT AR AR AR A AU, R E B 2-40 0 4 ~ 8 SH A SRR LU 43 T2 41.5%
(22/53). 33.9% (18/53) 1 15.1% (8/53), LIRS seT4EAn M AE iz (R 4ua,  ELts1 73l 72 38.9%
(7/18)+ 22.2% (4/18), WAHIFMERMM. L& EFTR, FATMGN -G B4 S &K (COCs) KA
Ty G BEZ40 0 AU S0 (0%, AN TR R A 4 i s 0 e e JUR I A S PR P T 2%
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and compact (Cp) type of cumulus oocyte complexes (COCs) in the breeding and non-breeding seasons of
horses (Equus caballus). The somatic cell nuclear transfer (SCNT) using fibroblasts from foals and adult
horses was also studied. The results of parthenogenetic activation test showed that the proportions of Ex type
oocytes developed to 2-cell, 4-cell and morula stages were 52.8% (19/36), 38.9% (14/36) and 5.6% (2/36)
respectively, while those of Cp type oocytes were 47.9% (23/48), 33.3% (16/48) and 6.2% (3/48) respectively
in the breeding season. The proportions of Ex type oocytes developed to 2-cell and 4-cell embryos were
37.2% (16/43) and 16.3% (7/43) respectively, while those of Cp type oocytes were 35.1% (27/77) and 11.7%
(9/77) respectively, but morula stage embryos were not obtained in non-breeding season (Fig.4; Table 1).
There was no significant difference in the rate of embryonic development between Ex and Cp (P > 0.05)
groups in the same season, but there was significant difference between Ex and Cp groups in breeding and
non-breeding seasons (P < 0.05). The percentages of foal fibroblast-derived SCNT embryos developed to
2-cell, 4-8 cell and morula stages were 41.5% (22/53), 33.9% (18/53) and 15.1% (8/53) respectively, while the
percentages of adult horse fibroblast-derived SCNT embryos developed to 2-cell and 4-8-cell stages were
38.9% (7/18) and 22.2% (4/18) respectively, but no morula stage embryos were obtained (Fig.5; Table 2). In

summary, season and COCs type affect the efficiency of parthenogenetic activation of horse oocyte, and

different sources of nuclear donor cells affect the success rate of cloned embryo development.
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CEZFTT AR T BT R A I b
FEF A, BEAERZSCH 20 FZA
(Wilmut et al. 1997). B, R FAA R
R ER AR TR, MBEARAERE, W
e —M T BARIMER, MeHEMERE,
BCVR T N 8 2 A 1) A B A >R 7 1 1) Bk
0%, X FAEEAR BT T o (G e,
1 21 MO AZ #% A8 i R (somatic cell nuclear
transfer, SCNT) T &4 N T K 2 2 FL3)
YIRS AN A PP S B

5. ¥ (Sus domestica) %5 & Ml LL
(Wilmut et al. 1997, Polejaeva et al. 2000),
(Equus caballus) 42 Hf k% # 1 45 AR f i 5 A
XPECHG . 1981 4F, 5 IKHRIE 5 5P BEGH MR Sh Bl
# (in vitro maturation, IVM) HI#F5E, KH
M199 {ENIEREIE TR AN A4S IS (fetal
FBS ) . O 8 W ¥ =
(follicle-stimulating hormone, FSH). A4
%% (luteinizing hormone, LH) F1H A (i il 24
[X]-¥- (maturation promoting factor, MPF), 3K
RS ) S OREEAH L (Fulka et al. 1981)

bovine serum ,

7£ 20 22 80 4K, ML ARG 73 FIH AR (embryo
bisection) 4 2 ~ 4 A A K 5 iR G AT S AL
WoE, HRIAENSER S, s EEE
FIEMINE PR E, WIEKE 2R
W S Bl A VR A I o B AT e R, K 3R AT 1
WEREF 1 2 2 AR BEEy rh, SRAG R ORI B iR
(Allen et al. 1984) . %2 (Mule) FH AE 427 (Equus
asinus) FMEME B 28 2T K, A2 A A R 1E
BRI — A D& . Woods %5 (2003)
EEL 45 d BIBBIERR L T AT eI R, R
TEAREEIE AR Covum pick up, OPU) SR
(15 G BEAR MG, 38 A4 B A% A AR AT 20 P i
FAR, 7£ 2003 4= 5 H 4 HRRIhEAE e fE 52,
%4 “Idaho Gem” (Woods et al. 2003). [F]4F,
VEAE 7B — UL R A A B e B 1)
BFRA “Prometea” (Galli et al. 2003). 5 wifE
BRI AL, A L 51 B 20 2 d i AR b R
AW ITERAS % A A A 2 B 3 R A
(Arabian) 5 JRZH 23T A 4E A 2R o
2005 4F, SEEMH ULk St (Hinrichs
2005), Z J& v ke R TF 4R # ) (Hinrichs
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2006, Hinrichs et al. 2007, Choi et al. 2009,
2013, 2014, 2015). 2008 4F, FIiREEMIZE—
VT 5 b 5 R #E 4= (Miragaya et al. 2011), {H
AERRZ, EREEE RS TN P
SEJT, PSRN SR — DL v e S A2 T AR S
4 (Gambini et al. 2012). 2010 4, I
— DLy fE LEEREUEAE (Lee et al. 2015). 2016
A, BUORHDIE S — UL % i 4 (Gambini et
al. 2016). 5[ 5 M MR B £, 5E[EFE 2006
RIS e ke IR L AL (Hinrichs 2006), [T
MRIELE 2012 ~ 2016 4FAHARA ™4 120 DL
B (Gambini et al. 2012, 2014a), ER¥IEE4F
1 2~ 5 ILsifE it (Olivera etal. 2016).

LA, SRS HOR Gin vitro
embryo production, IVP) KiH&kJE, HokEZ
H S BB A R S B AR R RS
U O S I - B R T 1 R SO 5 A7 N
(intracytoplasmic sperm injection, ICSI) %
Wi Y e S AR S B BB T RE 1R aE
#% (Christine et al. 2014, Morris 2018). AHff
FRAE G EHMIEETEFT, RSy B
(expanded, Ex) MM (compact, Cp) B
F-B R 544 (cumulus oocyte complexes,
COCs) YR BESH i B INMEOE 23, LB B
Yo AT ALy B0 AT S A AR A% AR 4, A
I, WM R RN EIR, A3k
P33R i 5 — L oe B 0 255 WiF U B Al

1 #MEETE

1.1 SERME

FSCAT 4 4 22 SR 5T I HE A 0L i S i
FRAEFF LA T (16 %) (A2 B 5 Sk b i 2120
PG G BEGE MR IR T8 & g S IR S
SPEL, AEEIEET (4~ 10 A4 MAFEhZE
T AZEE3 A0, Rl RN F-5R Rk
MR AR SE, TS HRIE UN UL A A B
RO 45 & B B b 109 & B4 5P b - 51 =) 241
TERCL R E AR AR & R M R
G b - R BRI i 2 A A

1.2 SERGE

121 FRAEHAREETR NI A DG BS
YRR L S J B 2 B TH BRI, VSRR
FEEHEN 0.5 cm® K/NII B RRALE, IS 1% 5
R-EBERIRAE (100 x i) (Gibico by
life technologies, cat. no. 15140-148) FIBERRZE
MHELH W (Gibico by life technologies, cat. no.
14190-144) j5% 3 ¥k, EBRZRl. IGlT. 44
M. T5%BRIZN 1 min, & 1%
R R R IR WO TR 3 K. RE BT L
1 mm® /N A GUNSS S R B T2S 9%
#i (Corning incorporated-life sciences, cat. no.
430639), JFEREFEM. N5 ml & DMEM/F12
(Gibico by life technologies, cat. no. 12400-
024). 10%fiA24-1fL7% (Gibico by life technologies,
cat. no. 10082-147) 1 1% 1K) BT 4k 241 o £
R, WNE;F##E (Thermo-Forma 311), 5%
COy. 37 C. WWANREEREFE, 4~6h 5
M, B3 d Bl

122 AERIEFR W3k 6~7dJ)a, A 4E4Mp
TSR, 10 ~ 11 d Sl IR T2 80% K
FUaERRE TR . IR, HE 1%L
WRRR 2 b R VA VRAE 3 38, N 1 ml 0.25%%)
R A (Gibico by life technologies, cat. no.
25200-056) WAL 3 ~ 5 min, PAIHRVIEIHEE N 1%
BRI, 2 B B AL R, R
THALTR, TN 3 ml (¥ AR 4 40 s TR & 1k T
oo SRR E A BRI EE R 1.5 ml B0
H, 1000 r/min &0, X EIEFFIMA AT 4E
MR IR, AT a4 — A& B Hefil 7 N 204k
EREIE, B3 d BRI

123 dfiAkiigmiie  EEE 1 kER
B IR MR AT 4 i, N 2 ml B0, N
AN 1.5 ml REFSEAN B 7900, B FamET 44
S Tl A PR 22 0 24 FLES FRAR BN FLARON 50 pl
YA, TN 1 ml B3R5 9% 5o
THECRI R BRI 25, BRI3 A
FLEg4ME, FEEC8 d, Z3AITE 2 ml B0 i
b, AR T A A R, 4R TR
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THEA I SR T, KRR HE. RS S5
I T8R4 A K T 2

124 DREFAIM AR SR E LS AR
BT, PR AN 2 MY R 2H R RE AR B AR A
BIR kAR E4, fE 60 mm ZHAEEEFRIL
(Corning incorporated-life sciences, cat. no.
430166) 4% 7 4> 100 ul & M-199 (Gibico by
life technologies, cat. no. 12350-039). 10%/ii 4
MiE. 0.01 U/ml {24 KB E (Sigma-
Aldrich, cat. no. F4021-2 ug)+ 0.01 U/ml {2 ¥
A% (Sigma-Aldrich, cat. no. L9773-1 pl).

200 mg/L RS R AKRE T 1 (Gibico by life
technologies, cat. no. PHG0078). 0.05 g/L L-
HABEN (Gibico by life technologies, cat. no.
25030-081) 1 1% XL ) I B2 i 55 7= U1
MR, AN 5% CO,. 38.5 C. HIAIE
FEMEEFRAEN, P53 ~ 4 ho 37 CTIA 3 ml
B OM-199. 5%JIR A5 IMIE A1 1% XU HBE IR
1 he FARTIVIFI NG, AT 5745 (Olympus
SZ61-ILST) NWAROP fo-IR RF4I 5 & 1k, 2%
LY T R4 O R A0 ) O - B REAR I R
I, Hey R RSy A, R4 10 ~ 15
ML, VRORRIEBE 3 38, TN TSP 16 1 B BE4
MBE TR 53R, 5% CO,. 38.5 C. 1HANE
FE, K537 32~36hJE, 0.25%MIIRE FIEEHIL
1 ~3min, #EHIAR] M LI G0 EEAHH .

1.2.5 JRMERGE 725 M KA R S,

KRS R I AN S5 2 B M LT 390 O B 20 g
FRIRE R 73 53 ) EAT DIUHEOS 5256 Sk M
T O BELR MO 5 1% XTI B BR 2% 1 #h V%
WY 3 36, ORJERE UF BRI & M-199,

5umol/L & f# & (Sigma-Aldrich, cat. no.
19657-1 mg) 1 1%XHLHI 100 pl FEIEHRF, i
BEFEHN 5% CO, 38.5 C. MIANESE, ¥
5 5 mine SRJE U IS 1% I BE R 22 0t
ERVETRIEYE 3 3, TN 100 pl &5 DMEM/F12.
2 mmol/L 6-— FIEZ JE M (Sigma-Aldrich,

cat. no. D2629-100 mg). 1 mg/L £k i
(Sigma-Aldrich, cat. no. C7698-100 mg) 1 1%

WPTHIELE R, MR TE 4 he B)E, L
H O REAN A 5 Ve 3 S, RN 100 pl &
DMEM/F12. 10%/ia4-1fiE . 0.1 g/L 4RI
(Sigma-Aldrich, cat. no. T0625-10 g+ 0.1 g/L
it Z R (Sigma-Aldrich, cat. no. V900400-100
g). 0.11 g/L HEAIREN (Sigma-Aldrich, cat. no.
P5280-100 m1)+ 0.05 g/L L-23 & BEREAT 1%X0HT
R RE IR, MEI SRR, 2 d 8l
—IR, MBI G IED.

1.2.6 Y BE ARG F 3 Ik
FEARKE IR I DL B U R S B (1) 41 4 41
M, R SEAN AR 24 FLEEFRACH,
AL AR AR R E (1 ~2) x 10° 4 A
I ml BRI FRI, TRNIETRAH, 5%
COy. 37 °C. MIFNBREREFR 2 d, ARG hikh
TR, FHE 1% R % vh 3LV 0E T 3
i, I 1 ml& DMEM/F12. 0.5%fA4 MLi
A% IR TR, MFEFEEFR3~5d )G
H T Rgi itz Ag . 8 B¢ (Eppendorf
TransferMan 4r) #/E, ZFx ML HH ORI R4 A 1)
S MR FH R — WA, BRI 1%
1) M199 B57870E 3 M, FANMRRRE TR,

5% CO,. 38.5 C. MIFEREE, “F45 30 min.

FAIE S BT 70 AR EE Bk /N T e 1) Rl 41 4
i, MJESR B RIAL B NGB B, R
SSHET B R AR M B i ()3 WA, AR A e 5 B
T4 60 P TR 21— kD, ) 5 S L - 4 i 52
B o K b U 1) R AR A B R A AR TN Rl
Wb, MFEZAETE 2 min, 25 RNRLA RS
H1, 140 V 20 ps, fERH MR LMRLE, H
JV I 55 7% 00K L A AL FE S A U REAT B VG 3
i, SR G TN RGBS 7 h B T R I 4 i s 5%,
15 ~ 20 min 5 WERL &5 0L, KK RE
JR RGN R A R AT IR RS, BA R E
JRFERS AR E 2 h JR AT IOS A B (i
I R BT B A S5 D, 55 O IR B 8% 77 TR
H, B TR AT TR R, 5 2 d #Bi.
127 WHEBERKBE R T
NG KB BIRMAER, WEEMAG, FHAMRIGIRAE
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W (IMV, cat. no. 19449) &t 3 #E, BT
faE . BANEEIRE (IMV, cat no. 014498)
IR AIERR ORAFI, LASI5r 9 3 B, il —
BASAMEG (B 1), PIRRAIN S IR A ) IR A
B, R HIRIEHE 2 IRE (IMV, cat. no.
6430) T, EJEHBRERAREE (IMV,

cat. no. 7246) W o 3244 By [ 2 G H AN fE

AT IR R A
a b c b a
A 00—
«— 4cm —»{(—3 cm—»l(— 4 cm —>|
0.25 cm 0.25 cm

1 RERasE R
Fig.1 Sectional view of the embryo tube

a. JEIGERAAM: b, < o IBfA.

a. Embryo preservation solution; b. Bubble; c. Embryo.

2 REH

2.1 DRREF RS R BN

I S R T ok T 24 24 o O e A K e i T
A, DY A AN 4 RITEh, AR
MBS (B 2a), FFERMGEEA K, T
NG S RIFUGE, ARV EREAR. 5
Y R AT S A0 M AR R 3 8 R e A B S U R
i, MR OIS TR 2 A R, R A
BB FRIER (B 2b), A£K 10~12d R,

Y e AR, SR 1 i 2T A A R T A (I
2000 U I AT e AR KA1, LS B
2 ~3d, fE89% 10 ~ 15 d I, JE A i B A
BEFRIIL,

FEATYEAN AL (1 AR K i Rl e R T, BBk
FARRE IR (B 3a), A (1.17 £ 0.14) x 10°
A (B 3¢), Bk 5~8dJa, RLT4Edmipnat
FERE, HAEBENAYSHRE (B 3. 5
U AT AE AT MUAE 4 ~ 6 d AL T 0P B Ky, 2=
Kk i ti, dUcEh (416 £ 0.35) x 10°
AN IS K F] (2.87 +£0.82) x 10° 4 (& 3¢).
BAEDIE 1 ~3d W, EKEE, bhTHERY,
5~7dAEKEER, AT, s
M (4.62 £ 029) x 10*NRERKF] (2.67 +
0.56) x 10° /4> (B 3¢), 8d LUJm, AT HasE .
2.2 IHEBIERIIE

EL B2, 4 84 M MIT YR RE4H
FREATIOME S S236 (3R 1), IR RFIIL E] M
)G (B 4a), ZAUMERERACEE, K
TEAS T2, K95 36 ~ 48 h, UPEF4HA R A 9N %L,
EF -] (K 4b), Z R4t 4-4iiu .
S-ZHMuH] (I 40) HEMBUG KB SRR (&
4d). ELMAEEREZENT, 120 M MITHOR B
Y AREAT DIOME SIS SE56 (3R 1), BT3RSl
N8

B2 DR AR iksh R

Fig.2 Fibroblast culture in vitro

a. SYIRETYRMET R 4 R, THARBE D BMMEEAL: b R AEMRAEK 8 d EAE S TMMETFR LRI o MMM K

10~12d, FEARHHREIRIL.

a. Indicates that there are a few exfoliated cells in foal fibroblasts at the beginning of the 4th day; b. Indicates that fibroblasts growing to 8 days or

so cover a large area of culture plate; c. Indicates that fibroblasts growing to 10 to12 days basically cover the plate.
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= 000 o 5] Foal
v
2300 0 Hk Adult
ks
5200
E
Z.100
B
2 .
& 1 2 3 4 5 6 7 8

14 FRE}E] Time of culture (d)

B3 BB s
Fig. 3 The growth curve of fibroblasts

a. DREYEAMAL IR 1 % b, LAURIASE 5 Ks o DRETYEAA KL

a. The first day of passage culture of horse fibroblasts; b. The fifth day of passageculture of horse fibroblasts; c¢. The growth curve of horse

fibroblasts.

B4 DA EIOERIE

Fig. 4 Parthenogenetic activation of horse embryos

a. JICARIBNBEARA; b. 2-ARAIAIMERGTEIEAG: . 8-AMA: d. R,

a. Mature oocyte; b. Parthenogenetic activated embryo at 2-cell stage; c. 8-cell stage; d. Morula stage embryo.

TS BT, ¥R ON 5P REAH i &
G BRI RGE S, TR R
Z0 MTHAON BRI & 8 31 2-AH . 4-4H
. 8-ZH I DL R 3R AT () SR 1) Bl A 22 S 25
AEZE (P>0.05, £ 1), fEDHIEEHES,
PR SR MIToP AR & 2 2-41
L. 4-ZH AN 8- L () B A7) 3 8 22 e AN 25
(P>0.05), 7EULZEYY, HARBRMR R
Do EEHZET, SMGRES 2-41. 4-40
fid. S-ZH B A AR Lo B3 TR B S
F (P<0.05),

2.3 AR BE

TEEFEZTT, BRI R I T

71 MUIERE (B Sa), @hekTh 52 MURHR

(73.2%), WG JEH 29 4 (40.8%) KA
(K sb), BJaf 8 MABIRMERT (K
5¢).

A A% BEAA G M 53 ) SR T 1 B s A
R AT A (% 2D Bt AR ZH SR T 2
U A e e B AG . 77.4% (41/53) K
AR S, 15.1% (8/53) KA FIEMIE, ¥
FMIE e B R IG RS ST E Stk
17T 3 IKIRRGREHE, 85— IRBAE 2 MUMIG, &
TR 4 MO, =0 2 MOIRRR,
KRIRAFZE o AR B SRIR T B B R AT 4
I ST ARG, 61.1% (11/18) KA4H gt
Ay A 22.2% (418) KB E| 4-8 A, WA
IRAF ML
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F1 PUEBGE R RSN R B 1B

Table 1 Development of parthenogenetic activated embryos in vitro

A7 Breeding season - %5 %7 Non-breeding season
7R HiEM T fe3ic]
Expanded type Compact type Expanded type Compact type
MII () MII quantity 36 48 43 77
e ti 11 19 23 16 27
2-4i1ff 2-cell AL Quantity (cell) . . . .
Ltf7] Proportion (%) 52.8 479 37.2 35.1
H e ti 11 14 16 7 9
441 4-cell At Quantity (cell . . . .
HA5 Proportion (%) 38.9 333 16.3 11.7
K ti 11 6 5 2 2
8-4 . 8-cell AL Quantity (cell . . . .
A5 Proportion (%) 16.7 10.4 4.7 2.6
¥ Quantity (cell) 2 3 0 0
IR Morul
AL Morula Hetl Proportion (%) 5.6° 6.2° : :

HEMFATH, FREFAEE (P>0.05), RZZEZREZE (P<0.05).

There was no significant difference among groups with the same letters (P > 0.05), whereas different letters indicate significant difference

(P <0.05).

Bs5 GamssE

Fig. 5 Somatic cell nuclear transfer
a. MM, x100; b.2-40fEMEAGR, x 100; c. FHUE, x100.
a. Nuclear transfer, x 100; b. 2-cell embryo, x 100; c. Morula stage embryo, x 100.

K2 AABHREBERRE
Table 2 Numbers of SCNT embryos

derived from different donor cells

A4 Nuclear donor
Yy D
Foal  Adult horse
1% 11 %5 Number of nuclear transplants 53 18
fili#5 Fusion 45 Quantity (cell) 41 11
Lt Proportion (%) 77.4 61.1
2-Z1 i 2-cell #r & Quantity (cell) 22 7
EL 5] Proportion (%) 415 38.9
4-8 4Mfifd 4-8 cell % Quantity (cell) 18 4
EL45] Proportion (%) 339 222
ST Morula ##8 Quantity (cell) 8 0
Lt43 Proportion (%) 15.1 0
MERaRHEE (KO 8 0

Number of embryo transfer
%% (L) Recipient horse 0 0

3 Wi
3.1 FEUX DR EARERIEMH

LRFTHZ RS, (£ BHX A
EMT4~10 AR R . EEEEY,
ZHHR L RE S, ETRERKKE,
LTI T F L. 5 H AN IR T
FHEG, EhIfOp Sah by B RERR I, R TE N,
B AEANE (Hawley et al. 1995), GR-REZH 'S
B TE R LRE b, USCERE BN REAH BRAT AR UK HE
fE, HEBSRRHAII AR A &, FECRER
FIMK (Gambini et al. 2014b).

AW TRV T L 7E BETE AR B HE 2 Rl
R BEAH A AOME S0 5 IR IR K B R 1. IRAR )
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KB RE 152 R REA0 BT B sE e, 7 EAE R
TRATUS £R 1 51 BE 4 i &b T 17 & I AN 5] i
B BARRIE TR B . RS
ZEN, ¥R Y A ON BEAE L ATOE S0 1A 21 2-48
FHRI LR 52.8%, 3w T AR ST
37.2%; ‘iz B A N BEA M AR B 2= R4S
JRHG R EE B S 2 s T AR BT T . AR T 4s
EEVIEZER, WIS R, ki
TEETH AT R AL A A S5, D3RS
8 MOTFENRNG -
3.2 AEZAHEG KXY D v R M

1A% HE R B e T ) JVR i 57 4 R 1) i
71, v BERRG A KR B R AR i Fe e 2
ZERFEFMEH (Niemann 2016). EFEA R
RN E B RN, R RCR 2 7
23 o B JBR AT AR 2 A DL PR R A AR A
{EHAHFFLEFAT (Waghmare et al. 2011). '
(Richter et al. 2012) ki 4 ffl (Lagutina et al.
2005) AR NRMARAIM, kB SR/
R HE 2R EAK . ] 785 40 (mesenchymal
stem cells, MSCs) 1E A% AR 40 fu £ 4% (Nazari
etal. 2016). /- (Silva et al. 2016) #1111 5 (Capra
hircus) (Kwong et al. 2014) &R, #
UERA AT DASRAS B = ) R 2R

AHIEFE S AN A [RI A 8 Be 1 R 4T 4E 20 i
R, NI A DGR B S ), ) — AN A
LA (16 £) B R ER A K
B PR S A D S S 1 R T 4 A S A At
A, 5 e d B IA) 78 Jon 40 AR oAz AR 2 1
FER3 (18.7%) (Bolsetal. 1995) Lk, IRff
REFNEAC T3, ROTPKEESLDEERYS
TR, fEAA R, it =G
PIRA R KETEEE.
3.3 {RSMEBIRRG R T

I o [ () BEAR R A SRR, FERA
A G AR A G EE R B, A 1% ~
15% (Lagutina et al. 2005), ARZKEE KR E MG
RATIT:, FEMRG K A RAS F AR AE A FRR

ST EGRA, 40 2-20 3 59 -RR2H A A 51
FUATEY A-H R AR B 45 . 52 B RELH 5
R, MIGAKEZI MR RE . A
T T IRAT A R B A, 23 MOTE & U 1) 4% 0
IR A A= SRR, 31 Mot B 22 i 4 B A A2 T
BUR. K 1 PR, ABEFXT 204 # A ON
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