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Table 1 Bull sperm permeability characteristics at 22 °C™"*!

L LR 71 /K I34% 33 (um/(min-atm)) 15 FH(<107 cm/min) ELER(E B
CPA L, (um/(min-atm)) P, (%107 cm/min) o
ZHIER(DMSO) 0.91 1.72 0.93
Hih(Glycerol) 0.29 1.75 0.80

N _EE(PG) 0.42 2.47 0.83

4 E(EG) 0.39 1.49 0.91

Jo il PR (Without CPA) 0.69

F B R AN E 2E A R TR R AR T 1 — S LA
PEBFST . Martins 5570 T 20 1 40 M R4 R 15
PRI, KA R FAIEC 7 T INA0.2 mol/LIWEGTA
H10.2 mol/L 1) bk, JUIm] DA Sl 25 4 v IR A7 I RICR,
0 1 1) 52 0 5 N 10.2% 32 51 F1) T 19.4%, 41 i 5 ¢ 4
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Table 2 Bovine oocyte permeability characteristics at 22 °C
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I 4] G PR 7771 7K I3 4% 5% (um/(min-atm)) BIE ZA (<10 cm/min) HITLAR I R 5
Stage CPA L, (um/(min-atm)) P, (x10°cm/min) [

GV DMSO 0.70 0.36 0.86

MII 1.14 0.48 0.90

GV EG 0.50 0.22 0.94

MII 0.83 0.37 0.76

T L R R A 40 R ) B, 45 SRR
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RS AR S B R FE I 4 R, BEGV 41 i
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(1) I 5E A= 50 -BF 20 55 AR L DR AF L R AT R R 1R 2
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GVIIAIMITYI = G0 BESN L (10323 1, A5 s ati
T YIS P 20 25 BR AR 77, S IR AIE S 0]
AL AT AP BRI RICR; (2) B AR R 3%
BV AN R RS2 56 BEAT B AIE, 1) W Zhou S5 PIRIE 5T A B



JilTEAR: ARG AN O R R A PR A T T S

1293

A7 9N I 40 A0 2 (G V Y] O BF 41 0 e S 4 R R AT 35
AL TRAT, (HZ XTI I 0 g 285 R IF AN S

3 4B

AR A A B AN M I AR PR A7 BF A X B
Oy, BN LEE) 2, BRI . v
VR T 5 R A RS 1 AT B 263K, 5 4% 4
R DR A7 7 AR EE BAT IR 2 09, (A QTE . &
X5 AR T A AR OR A, N F SN B 2 T o
SRR AT, AR D0 A0 A O S B
TESLIG TS, Wb E H AR A O RRAR I A AR DR A
RIS IBAT I DR AT, BT
Z N AT — B, SO DRAF T Ay BARK, 1H
i B EAN R A B B Wi 52 DR 9 7708 1 1Y 22
g, VLA IR KRR 3P B M 1 2200 . Ay B
ASCI S A e 5 A IESURIZE 72 N B R T 8,
BEAF AN MV VR ORAFHOR I A

S E 3k (References)

1 MO8l M, e, R b E A AR V.
LR LA 2007; 35(27): 8505-6, 8570.

2 AR, RV, BOKAL, SRR AR A R BRI 580k
JE. P E AL ERE 2006; 32(5): 59-62, 66.

3 Song Y, Randy S, Lu FH, Hassan M. The future potential of cryo-
preservation for assisted reproduction. Cryobiology 2010; 60(3):
60-5.

4 S . ST AEYEOR. Jent: o E A R, 20025 6.

5 X HidE, R, HOb s, & B FRURRRR R ORAT. R
TLBI % 2008; 16(6): 29-31.

6 Xt A, BT, A8, 45 B AN REA VR A T 2t
FIRITSL. ET B BE 20065 1: 44-6.

7 HEPERI] Vo VR TR EOR. bt B2 ikt 2006; 1-2.

8 Rasul Z, Ahmed N, Anzar M. Antagonist effect of DMSO on the
cryoprotection ability of glycerol during cryopreservation of buf-
falo sperm. Theriogenology 2007; 68(5): 813-9.

9 Moussa M, Martinet V, Trimeche A, Tainturier D, Anton M.
Low density lipoproteins extracted from hen egg yolk by an easy
method: Cryoprotective effect on frozen-thawed bull semen.
Theriogenology 2002; 57(6): 1695-706.

10 Bucak MN, Tuncer PB, Sariozkan S, Baspinar N, Tagpinar M,
Coyan K, et al. Effects of antioxidants on post-thawed bovine
sperm and oxidative stress parameters: Antioxidants protect DNA
integrity against cryodamage. Cryobiology 2010; 61(3): 248-53.

11 Sariozkan S, Bucak MN, Tuncer PB, Ulutag PA, Bilgen A. The
influence of cysteine and taurine on microscopic-oxidative stress
parameters and fertilizing ability of bull semen following cryo-
preservation. Cryobiology 2009; 58(2): 134-8.

13

14

15

16

17

18

20

21

22

23

24

25

26

Uysal O, Bucak MN. Effects of oxidized glutathione, bovine
serum albumin, cysteine and lycopene on the quality of frozen-
thawed ram semen. ACTA VET. BRNO 2007; 76:383-90.

X AR AR e R A R B bRt BR AL, 2007,
15-6.

Chaveiro A, Liu J, Mullen S, Woelders H, Critser JK. Determina-
tion of bull sperm membrane permeability to water and cryopro-
tectants using a concentration-dependent self-quenching fluoro-
phore. Cryobiology 2004; 48(1): 72-80.

Chaveiro A, Liu J, Engel B, Critser JK, Woelders H. Significant
variability among bulls in the sperm membrane permeability for
water and glycerol: Possible implications for semen freezing pro-
tocols for individual males. Cryobiology 2006; 53(3): 349-59.
Martins CF, Bao SN, Dode MN, Correa GA, Rumpf R. Effects
of freeze-drying on cytology, ultrastructure, DNA fragmentation,
and fertilizing ability of bovine sperm. Theriogenology 2007;
67(8): 1307-15.

Sitaula R, Elmoazzen H, Toner M, Bhowmick S. Desiccation
tolerance in bovine sperm: A study of the effect of intracellular
sugarsand the supplemental roles of an antioxidant and a chela-
tor. Cryobiology 2009; 58(3): 322-30.

Sitaula R, Fowler A, Toner M, Bhowmick S. A study of the effect
of sorbitol on osmotic tolerance during partial desiccation of bo-
vine sperm. Cryobiology 2010; 60(3): 331-6.

Checura CM, Seidel GE Jr. Effect of macromolecules in solu-
tions for vitrification of mature bovine oocytes. Theriogenology
2007; 67(5): 919-30.

Lj X, SuL, LiY, Ji W, Dinnyés A. Vitrification of Yunnan Yellow
Cattle oocytes: Work in progress. Theriogenology 2002; 58(7):
1253-60.

Martino A, Songsasen N, Leibo SP. Development into blastocysts
of bovine oocytes cryopreserved by ultra-rapid cooling. Biol Re-
prod 1996; 54(5): 1059-69.

Yamada C, Caetano HV, Simdes R, Nicacio AC, Feitosa WB, As-
sump¢do ME, et al. Immature bovine oocyte cryopreservation:
comparison of different associations with ethylene glycol, glyc-
erol and dimethylsulfoxide. Anim Reprod Sci 2007; 99(3): 384-8.
Dhali A, Manik RS, Das SK, Singla SK, Palta P. Post-vitrification
survival and in vitro maturation rate of buffalo (Bubalus bubalis)
oocytes: Effect of ethylene glycol concentration and exposure
time. Anim Reprod Sci 2000; 63(3): 159-65.

Wani NA, Maurya SN, Misra AK, Saxena VB, Lakhchaura BD.
Effect of cryoprotectants and their concentration on in vitro
development of vitrified-warmed immature oocytes in buffalo
(Bubalus bubalis). Theriogenology 2004; 61(5): 831-42.

VP, E7E, E OB M, A IREINE AL iR
AP BCEAHIA VR R AE. T B 24 2007; 27(2): 264-9.

Otoi T, Yamamoto K, Koyama N, Suzuki T. In vitro fertilization
and development of immature and mature bovine oocytes cryo-
preserved by ethylene glycol with sucrose. Cryobiology 1995;
32(5): 455-60.



1294

27

28

29

30

Checura CM, Seidel GE Jr. Effect of macromolecules in solu-
tions for vitrification of mature bovine oocytes. Theriogenology
2007; 67(5): 919-30.

Tharasanit T, Colenbrander B, Stout TA. Effect of maturation
stage at cryopreservation on post-thaw cytoskeleton quality and
fertilizability of equine oocytes. Mol Reprod Dev 2006; 73(5):
627-37.

Agca Y, Liu J, Peter AT, Critser ES, Critser JK. Cryoprotectant
and water permeability of immature and in vitro matured bovine
oocytes. Theriogenology 1997; 47(1): 340.

Magnusson V, Feitosa WB, Goissis MD, Yamada C, Tavares LM,
D’ Avila Assumpgdo ME, et al. Bovine oocyte vitrification: Ef-
fect of ethylene glycol concentrations and meiotic stages. Anim
Reprod Sci 2008; 106(3): 265-73.

31

32

33

34

WA S0, R, W A6, BB, JIRAR. AR DR REAN M i AL
W URIRAT 5L N R RS, A= 42:2%% 2008; 25(4): 15-9.
Albarracin JL, Moratd R, Rojas C, Mogas T. Effects of vitrifica-
tion in open pulled straws on the cytology of in vitro matured
prepubertal and adult bovine oocytes. Theriogenology 2005;
63(3): 890-901.

Wang X, Al Naib A, Sun DW, Lonergan P. Membrane permeabil-
ity characteristics of bovine oocytes and development of a step-
wise cryoprotectant adding and diluting protocol. Cryobiology
2010; 61(1): 58-65.

Zhou XL, Al Naib A, Sun DW, Lonergan P. Bovine oocyte vit-
rification using the cryotop method: Effect of cumulus cells and
vitrification protocol on survival and subsequent development.
Cryobiology 2010; 61(1): 66-72.

Advances in Cryopreservation of Bovine Spermatozoa and Oocytes

Zhou Zheng, Zhang Shaozhi*, Chen Guangming

(Institute of Refrigeration and Cryogenics, Zhejiang University, Hangzhou 310027, China)

Abstract

The ability to cryopreserve bovine spermatozoa and oocyte cells successfully has important

practical values in animal production. In this paper, the recent advances in cryopreservation of bovine spermato-

zoa and oocytes are reviewed. The methods of preservation, characteristics of spermatozoa and oocytes related to

cryopreservation, the existing problems and the future development of cryopreservation of bovine spermatozoa and

oocytes are analyzed.
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