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FEE:  WFL0Y IR R o B AR S — R (P ) R AR (Ph T ) AR (Ph) &F 5006k
AR IR, AREM P BHEL SRR JFEE T AR P IR AE 7k, B 52 5 1 B H B 55 bR 4R
G RL A A TR T A 35 T AR AN S2 K, 43 505 Ph T 0 Ph I (0 538 A e B A TR R AR IR R I 7R 36
BHATIIGE . S5 SREW]. Ph | 7E 50 B0 RF 20 IR S5 3% 40 h BFHEL 0585 Pb T 78 39 C &4 FRAF 6 h TEASIEH
N 85. 5% ABAETE R A 18.2% ,4 CLRAF 40 h fEIEHN 85. 0% ,-20 CLRAF 168 h £F1 KK 95. 0% ,-196 C &
MIEARTEL 344 h FETGRAIE S IEH 50915k 89. 1%H197. 8%, Ph I 7550 FE40 M1 52455 20 h HEL &, Ph I 78
39 CH&AM TR 16 h IEBIEH R K 69. 0% , (HAFE R LA 34. 5% ,4 CHRAT 30 h 7GR K 87. 5% ,-20 CHETT 240
h FE15 0 84. 6% ,~196 CHERIRAAAE 1 344 h 1E15 R A B 1E# 24> 53k 87. 0% 95. 7%,
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The excretion and degeneration regularity of porcine polar bodies and its
activity preservation

XU Xiao-bo', ZHANG Xi-xia’, WANG Gong-jin', TAN Xiao-dong', ZHOU Xiao-long'
( L. Institute of Animal Science, Jiangsu Academy of Agricultural Sciences/Key Laboratory of Crop and Livestock Integrated Farming , Minisiry of Agriculture
Nanjing 210014, China; 2.Institute of Animal and Pouliry Science of Nanjing, Nanjing 210036, China)

Abstract; The mammalian oocytes produce the first polar body(Pb I )and the second polar body (Pb 1l ) during the
two meiosis, respectively. The polar bodies (Pbs) contain some genetic materials, which are similar to the oocytes. To ex-
plore the regularity of excretion and degeneration of pig Pb and establish effective method of Pb preservation, the oocytes
were collected from the porcine ovaries for in vitro maturation and in vitro fertilization. The excretion and degeneration of Ph

I and PbII and their survival condition at different storage temperatures were investigated. The results showed that the ex-
cretion rate of Pb I was highest at 40 h in vitro culture, the survival rate and morphologically normal rate of Pb I were
18.2% and 85.5% when cultured at 39 °C for 6 h, the survival rate of Pb I was 85.0% when conserved at 4 °C for 40 h,
the survival rate of Pb I was 95.0% when conserved at =20 °C for 168 h, the survival rate and morphologically normal rate
were 89.1% and 97.8% when cryopreserved at =196 °C for 1 344 h, respectively. Pb Il had the highest excretion rate at 20
h after oocyte fertilization, the survival rate and morphologically normal rate of Pb Il were 34.5% and 69.0%, respectively,

when cultured at 39 °C for 16 h, the survival rate of Pb Il

was 87.5% when conserved at 4 °C for 30 h, the survival

rate of Pb Il was 84.6% when conserved at —20 °C for 240
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SRR BRI 5 9F R BTIE, (E-mail) 119649103@ h, the survival rate and morphologically normal rate were

qq.com 87.0% and 95.7%, respectively, when cryopreserved at

BIEE . ZHEE ) (E-mail) zxx6618@ sohu.com —196 C for 1 344 h.
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WL 50 40 O B 4 L 55— Rl B 23 224 7 A 1 A
BEAHMOFNSE — A (Ph 1) | 58 R I8 73 247 A= 1
AR RN S AR (Ph ), B4R (Pb) HEH G
— PR IL/NE 2 LN R A 3 4 5 — il A 25 4k
BRoy N 2 A/ . Z AT, AT R iR HUER
TR A2 D e iy e 5T, AR A AR = AT
5%, L3 1995 4, Evsikov 251 & 3/ U A AT LA
Z5ZAGNEE , WIIE B TR b i e e it A
SEpREfEh e ik —FER DI RE, BESS , BAAE R
EA 5 OPRR A T 35 A ) BT )RR R A, AR W
SO MA M ESR MW ERT AR SER, A
2 H A P ITAT Ph T B35 4% 4 o 56 41 P BF 40 i,
R ENREIEH ZH /N RUS R KO EE4I Ph 1
FHE 55 M HIE A S IR AR B & e &
A K, M GRERZRTIEK Y HNRHER A
AR ST B, K 2 S AR Sy — B A (55
obRIC, TET XA A4 1 A 2 Ty e K an ] £ A7 5 )
FRBF G RAER D, Hod, 22522 451 & B i B
YRS HES Ph [ EHEsE MG L R, B4
AT R aE At /N RO BRI Ph T A 25 mT i A2
FEONa, R NS EE A R S By, A iy e (i
CL T F A L RS W7, AR AR 5t 4% BB 1
RS A R, Ph 1 5 R4l
(2 FE B BESIA 5%, nTARYE Ph T BIE Ak U
URREAM A & B SOl AR EGIRSE AN MR 2K
J&i Pb I H B A AT — i R B TR S 52 K 45
JEH &R B P 1R B9 R 40 i 5T it 58 5 A% 2
R % 5 V- N RS2 e o =
3~5h P Pb 1 H 18~20 h AL 2 D IRAZ IR
KBRS . ASHIFFT PN OB 40 i 1 A2 K5 B A
AN IR Ph 1A Ph I B9 HE S 538 A0 B 3
TPURER 5 e X HO 2524 DL BOR R R A 551 T 1)
TEVESA TS0 51PN, DU R AR D) fig i IR A5
PR BT R

IR ik

1.1 FEUREFIP A RE

TR B2 PR TE 6 A K&
95~ 110 kg MAER R EAE A B RS i A el 1)
B IO 2 S T I T AT R 1 4 B S

BT RAABE KR 28~37 CHEEMF, T2h
WL FETG TR S FHTE S 2 B4R 3~5 mm B i i) Y
WV, TE AR A A th A 3 2 DA L 0k 4 2
FEl 0 OF DR BRI 52 5 14 (COCs ) , B P4 2 h
DL/ TCM-199 Wi, Wk 2~ 3 WK, iE AT IR 51 i
BIEFE (5% CO, 25, AR, 39 °C, 24~72
h)
1.2 WIEHHEHERE

R Tl 1] B B M B B 92 10 COCs K4 4T
J¥L ] ] P s 2 R 2, BB 4 b OWEE—IR Pb T 1)
HetH BB, KGO0 L0 & 76 A Tris 22 W (mT-
BM) HtEAT, 58 WG 5 A db R 3 2 9 M 37K 2423
B derh BB 4 h WS — Wk Pb I A HE G 2L
Pb T Al Pb [T (A RAEFR B MRAE S B A
1~2 2% Pb 1 F1 Pb Il iy B -B: 20 i 55 3245 51, L) 5 7
PRSI 7 A O R 20 B sl 2 A R, A% 20~
25 wm PRI FAZE RGBS | AR JE B 2 B
PbIFIPHI,
1.3 BEMESZESRNEFESEE

Pb I #l Pb Il /T8 25 %4 ¥ Al 45 . 2 i Ebner
SRR AT ARG AME M TS S B R 1
RS 5 AR

Ph I A1 Ph I B35 1 % 58 5 BRI SCAE 55 B
AT, RIS L B W s Y ) i T R A T T
(M Ao, JETE PR R
1.4 BIEHEIMRTF

AR FERIT 39 € 4 °C 20 C .~196 C 4
FPIEE ST Pb BT SO,
141 ®EREAKBRE RIESSHRERT 1~
24 Ph 1 ORI AN 1~3 ¢ Ph 1T Y2 HE B,
AT Y 2H 25 1% 7 i -199 ( TCM-199 ) 1 i 15 7
RG0S NTE 4 °C K 39 °C R ARAE, 1615 E i a] i
TR O BE AR ML A7 AG IR AT P AT IR MM E
1.4.2 AkARAKEAESSE KA Pb IO
FEAN AN &4 Ph 1T A9 32 K5 O 4 A & & 1 40
(EG40) W AR IR I I8 T ( B4R 200~300 pm) |
BT -20 CUKF 2 R ARA (-196 C)
R TRIRAT . FE R E B RV ORE | R 51 X4 Ph 14T
TS
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L5 HiESH

I e HCR AAHE R LRAT T R I 2
25 AR R ) SPSS16.0 #1401, R 2 5 L
g R (14 22 54

2 GRS

2.1 tRERHEH R HE

2.1.1 Pb 1l R 1 EB/R RIS TSRO
YNt S BN [RIRR BE (985, 35 57 32~36 h JFIRHEH
Pb 1 3557 40 h BB B 40 4™ #50% (86. 8% ) e
Pb I HEH R (66. 7% ) Wik B e, ik 40~52 h,
B Fr 2 A 48 JBE 7, 4 HICR A PITRRAIR

2.1.2 PbIl 24k 610 M (55—t 310 ¢, 55 — it
300 M) ZHG I RTFRER 25 S (3£ 2) o, B4
ZAEG 4 h A /DR Ph ITHEH 16 h HEH B s
*2 ZHEAREEIFREE PbIHEH =

4,20 h HEH 2R (49. 5% ) i, 24 h #5843 Pb I
BB AL Ok HEH R IFIR T R,

F1 TEMESFEEPb I HEHE

Table 1 The excretion rate of Pb I at different culture time

et e svpap TR pyp o PBI

CORME 1T S ¢ SR 1
32 230 101 43.9d 0 0

36 457 245 53.6¢d 176 38.5¢
40 478 415 86.8a 319 66.7a
44 416 322 77.4b 210 50.5b
48 346 220 63.6bc 185 53.5b
52 264 60 22.7e 135 51.1b

[RIFNEAE 5 AN R/ NG - R 7R AN [A] Ab 3 ] 2% 57 48 3 ( P<0.05)

Table 2 The excretion rate of Pb Il at different culture time after fertilization

B ] LR 1 H#E 2 Ait

(h) Het 8 HeH (%) He He = (%) He HEHI 3 (%)
4 6 1.9 9 3.0 15 2.5b
8 7 2.3 16 5.3 23 3.8b

12 12 3.9 21 7.0 33 5.4b

16 124 40.0 114 38.0 238 39.0a

20 154 49.7 145 48.3 302 49.5a

24 147 47.4 128 42.7 275 45.1a

[RIZVEHE 5 A [l NG R 7R R [RI AL BRI 22 53 .35 (P<0.05) .

2.2 ARHHEERENESSELE

221 Pb 1l 3 IR, UIEAIRIARINESE32 h 236
h FFUAA Pb HEH - RBIFHHER 9 Pb T ~2 2%
LG (37. 5% ) AN 2R . 357740 ~44 h HEH A Pb 1
B2 , Hh R % 40 h 191~2 Y He ik 51.7%,3
#3 AEHEHATE Pb I &SR

Table 3 The morphological classes of Pb I at different excretion time

LB 30. 7% ,4~5 K LB A 17. 6%, 155%
44~52 h,1~2 Z4Pb I LLGEI R %, 4~ 5 90 L7
B, 252 h BF1~2 2 Pb 1A 14. 8%, FEAERH ST
PEYELE IR 1~2 9 Pb LRZ HA L WTHE, 3
2% Pb IFTH AR 2% 4~ 5 9% Ph BEATCAH T,

Pb I &

HE e ] 1~2 gL
(h) 1% 2% 3% 4% 5% &if (%)
32 0 0 0 0 0 0 0d
36 45 21 76 34 0 176 37.5he
40 12 53 98 56 0 319 51.7a
44 45 44 88 29 4 210 42.4ab
48 25 27 50 66 17 185 28.1c
52 2 18 34 61 20 135 14.8d

[F)FEAE 5 A [l NG R R AN R Ab BiER] 22 5 .35 (P<0.05)
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2.2.2 PbIl %4 BI/R,ZHKF4~20 h HEHAY
P Il 1 ~2 B & el 148 T 50%, %2455 24 h
1~2 ¢ Ph Il fr 7 LU PR 2 R R, 3245 )5 16 h
120 h HEH B Ph I 1~ 2 2% A9 L 6] 43 5045 35 78
50. 4% 58. 9% , 54 HI IR SZHG 5 AN [l B [E]) Pb 11 (%)

x4 ZREAEHHEIE PbIMESDTR

He i REE L (K5 20 h HEH R 555 ,49. 5% ) , i
EZHKG G 20 h 224 2 Ph I SRR a], 3F
PEY R 25 R, P 11 FE T 25 45 16 4 i A 5P il
5Pb1—%,

Table 4 The morphological classes of Pb 1l at different excretion time after fertilization

HEHL R ] Ph 11 2k 1~2 G

(h) 1% 24 3% 4% 5% ot (%)

4 9¢ 5b le Oc 0b 15 93.3

8 1le 2b e 2c 1b 23 56.5
12 10c¢ 9b 8c 4c 2b 33 57.6
16 72b 48a 68b 45b 5b 238 50.4
20 125a 53a 63b 49b 12a 302 58.9
24 58b 40a 82a 80a 15a 275 35.6

[R5 HdiE 5 AN [l NG B3R R AN TR Ab B R) 22 5 .35 (P<0.05)

2.3 ARREFEREMRERSSEENZE
2.3.1 Pb Il 3£5%8,39 CTFHEAFE2h,Ph I IE
BIEH AT RE R, AT 4 h BB M IEH (B 17
R E TR A 6 hESAIES , HFHAAERER
A 18.2%, 4 CHAMRAF 20~40 h,Pb T {/58R A +F
RAFRIE A S8 M AT 5 (AR AF 60 h B, Pb 1
TEUR A sl 2k B IEH R 30.5%) , B2 2R
PE(FFIERN 0) . —20 CHRHIRIT 168 h,Pb [ L
IEH %A 98.3% ,f£15 %4 95.0%, —196 C 41K
TR URIRAT 1 344 h,Pb 1 B IEH K (97. 8% ) Flff
15 %.(89. 1% ) YR FFER R /K

x5 FAERFEET P HESSEN
Table 5 The activity and morphology of Pb I under different tem-

peratures

TRAFIRE PRAF I i) EABIEH R ERTES

(C) (h) (%) (%)
39 2 100.0a 96.7ab

4 100.0a 63.3d

6 85.5b 18.2¢

4 20 100.0a 98.3a

40 95.0ab 85.0c

60 30.5¢ 0

=20 24 100.0a 100.0a

72 100.0a 100.0a
168 98.3a 95.0ab
-196 1344 97.8 a 89.1bc

[F) 5 HSHE 5 AN [l NG R R AN TR Ab B R) 22 5 .35 (P<0.05)

232 Pbll K6 R, ZAEIIHEY PbIL1E 39 C
TR 12 h AT 75 9% WIAFIE 3 RAF 16 h A
B3 FWE, N 34.5% . 4 CFARAF 30 b, Ph ITIFER
N 87. 5% ARAF 60 h I, FE1% ALK 8.3% , B4
IEH %N 25.0%, ~20 CXHARAE 240 h, Ph I i
FFIG %N 84. 6% , PR-AF 360 h B, Ph I fY 776 R A
69.2% , IR A7 480 h B, Pb Il I 77 1% % 23. 1%,
-196 CHAKIRAHRIAAE 1 344 h J5,Pb T B IE
R 5031 95. 7% F1 87. 0%

3 17 8

AFIEFL SRR HE B A R R ZE 5 /)
FUEST AL BRI RS 12 h 15200 Pb 1 %K
Rz 5ARAEG 24 h,Pb I HEE K&, ik
#79. 7% FEARAN AT SR R 2F O R4
Pb I fOHEH B B AE 16 h, HEH Ky 37. 0%, 15
F% 24 h I RIA 74.5% VO IhEIRAEDT RN,
A5G 5 h ik P LR HE . B AR A1 B 2
F5FE 26 ~30 h (9T B A B RE 2 BLEA T 000 (5~
7 min) ,i%?‘% 2~3 h }ﬁ%:1‘&ﬁijﬁiﬁliﬂjmj . B
REEVRILLH COCs 13RI AR AL 38 h i, i fig
BB BT IS B0 2L ARG, B0 H IR BE 0 A
PR, ARWEFE 8 O BE A0 AR S B 55 36 h B
HELPh 1,40 h HEH 3K 66. 7%, 2K )G 4 h kA7
RS2 RN HEL Ph I, 2 K5 )5 16 h Ph 1L HEH %
I, 20 h AR RS . T3 A, ARBER R, M
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Pb [ A1 Ph I Ak s fe] AN [5] , 3 AT RE-S 52 3 i B
P S5 J ST AN ] L2 B SR B o 328 B 960 1l 52 3 A — i ol
US4t b s NEIE 2 S S S 6 i s 2 1)

F6 FERFEET P IMESSEN
Table 6 The activity and morphology of Pb Il under different tem-

peratures
TRAFIRE TRAFIF ] T IEH 2 ERTES
(¢) (h) (%) (%)
39 4 100.0a 93.1ab
8 96.7a 86.2b
12 82.8hc 75.9¢
16 69.0d 34.5e
4 10 100.0a 100.0a
20 100.0a 95.8ab
30 91.6ab 87.5b
40 83.3be 72.9¢d
50 70.8d 66.7d
60 25.0f 8.3g
-20 24 100.0a 92.6ab
120 100.0a 88.5b
240 92.3ab 84.6h
360 76.9cd 69.2cd
480 38.5e 23.1f
-196 1344 95.7a 87.0b

[RIZVER 5 A [Rl/NG R R R [RIAL BER] 28 53 .35 (P<0.05) .

AH) Ph T He )5 ol 4736 20 w0, i /N B
Pb [ HE G AUUAETE 6~12 WUV X ScAegE 4 )
L Pb T 58 RIS 24 h AR SR BRI ZE 4.0 C |
FRA 37.5 C T #HATIRAFMEL, e BLAE 2 I AN
37.5 C'F Pb I MNAMIRZHER G 6 h 58400 | i #E
4.0°CTF Pb I HEHJE 12 h FEIE R 90% , HEH G
48 h FETH R0 0%, 39 C FIEWAK (fu3E Pb 1
FPb D) 1S HEAR TR | Bl PR AE R BEREAIG , JLAE TS
A (AR A4 FE B AR IR (—196.0 C) 514, #l Ak
TG PR LR B () A B4, PR A1 344 h 19 Ph T Al
Pb I FEIE BAR AR 1E 89. 1% H1 87. 0% . Ui, P4
PB4 R AAAE (AR S M (R A BT TR, W] A R AE 2%
WA R R 59T, [FIEf iR &3 Pb I #£ 39.0 CF
HIAE I IR G P T K, —196.0 C AR GARAAE T
Pb I WFAEHE T Phll,

Pb [ 1 Pb Il 35 4% 4 5T i 4= ek © Bk S8 0115

BN A AR 2D, R A A, I
ST —H5 TRURRINRAT . AR URIRAT
WL (CRe =22 A Sl ) M b RS IR PR AT
TPRE T B Ae  7E4E AMERC T (R RR20 ) 2 S2 4% B
AV URORAF DT 07 1] 8 © 3R AT ), (B3 B B 240 g
I 5 2k e, BT LAV O A R B B R ARG, HE
PRV URIRAT I L) , S 4 U0 A 0 M Ve O 1) PRI, 552
BLT S MERC T 1B AL R R R AT
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