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Abstract: The present study aimed to examine four cryoprotectants: glycerol, dimethyl sulfoxide, ethylene glycol
and propylene glycol on rhesus monkey sperm cryopreservation. Frozen-thawed sperm cryo-survival and function was eval-
uated by sperm motility, plasma membrane integrity and acrosome integrity, and sperm plasma membrane and acrosome
status was determined by nuclei stain Hoechst 33258 and Fluorescein isothiocyanate-conjugated peanut agglutinin ( FITC-
PNA). The result showed that: for the ability of protection on post-thaw sperm motility, glycerol (47.3 +5.7%) and
ethylene glycol (44.8+6.7%) > dimethyl sulfoxide (22.9 +0.9%) > ethylene glycol (0 +0%); for the ability of
protection on sperm plasma membrane integrity, glycerol (54.8 + 3.2%) and ethylene glycol (54.0 + 6.7%) >
dimethyl sulfoxide (37.5+7.0%) > ethylene glycol (28.3+6.5%); for the ability of protection on sperm acrosome
integrity, glycerol (82.2+2.4%) and ethylene glycol (82.4+2.4%) > dimethyl sulfoxide (68.7 +5.7%) and ethy-
lene glycol (72.3+£3.5%) (P <0.05). The results indicate that cryoprotective effects of various penetrating cryoprotec-
tants are different. Dimethyl sulfoxide and propylene glycol are not suitable for rhesus monkey sperm freezing, especially

propylene glycol. Ethylene glycol with similar cryoprotective properties to glycerol could be successfully used in the cryop-
reservation of rhesus monkey spermatozoa .
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B M 1949 4E Polge et al Bl H TlAE AP AR R
BIMRIERE T LK, B RERGFRENFRER
%, B A S A ARERIAE TR K AR, &8
R AR . BEREERRP N ER
FB, 5 Nh1k, BBREFRGRESAE
ZHBEEB %R (Curry, 2000), AR, Hih
RRFBEEBERA], 50 = 5 TR RS
FINBFRRFIEF HRIRIRIE (Sztein et al, 2001;
Vicente & Viudes-de-Castro, 1996); Z —BEAR T i
NAFIEFHEHESE Mantovani et al, 2002),
R, HTFEFREREILH MR D, BEA
HHE, (UKY 50% 5% T REBAFTE T %K.

REEFHYHE FHEFRP AL, RE¥E
YIRS, BREYEHEERIH
H, AFREMERERHRENMRAEAEERN
B, NMAKREYHEARRFRER KIS YIE
FEROKREMHST, BRIFRE BRTES
RREGYIHIRE FEAMET Z S (Gould & Styper-
ek, 1989), BREHEFHRKBEYFSEHHTH
ERBRHREHRETH—NTEERE, Bk
BN TRGRRENXLBEREZ—, FEER. KF
HIB RN F R R REM R — M EE M,
HMRR KBS FRHER B 2B &
%3 (Morrell & Hodges, 1998), LB % 5%
B H M1 D 8 B 4 Bl R T A R AR AR BRI A 7 3R B Th
WtbdT THRANZHE (Si et al, 2000) FIA T 4255
(Gabriel et al, 2000), SHlMHIL, HbERHB
BB AEF RKEFPHFFRERPEBEHRA
E: ZHEH (Sadleir, 1966; Gould & Styperek,
1989) FIN “EE (Feradis et al, 2001) &R
AL T Hw, AW, @450k, RRAZ m
ERB B HENRERER KLY (BFK
) WBTHptRmE. Fit, AT UABRE s
ME, URBEFETFNEIE. AREEERM
Tk TR REE T IRERS R IR, FitH
M. ZHER. SRR 4 FERB A
HRTER FRGMEFI RS HETYER.

1 HHEEGZE

1.1 BARMBREH
BB (sperm-diluting medium) BIRY,

AAWFE 1, BITAERBITHM R MFHEEINEET
Milli-Q KHRA5I)E, T 7000 g A0 1 h KEREIER
Wik, Fl NaOH sk HCl AW ELEBR pHE 7.2, &
HEHETET - 30 CRA. M TFRGRBRKER
AR AR PR, {8 FRTZE 37 CKIBH %R, 57
FIMA 10% (v/v) BSHEE. P ER, 2ZEH
PN EE, Bl BB %R (sperm-freezing medium ),
B 25k B T Sigma 227,

®1 BTFRABERENAN
Table 1 Compeosition of sperm-diluting medium

4+ Component W& Concentration
H%i¥E Glucose 0.15 mol/L
Y% Lactose 0.15 mol/L
FHE# Penecillin-G 100 000 IU/L
BB E # Streptomycin sulfate 0.05 /L
53 Egg yolk 100 mL/L
1.2 RFlXE

4 RIEAERERER B T ER ¥R s
MREFMERHP P 0. PREFEREKRRE (4
mg/kg hE) BB, FIEE Grass AR S44 By
WS, BLRAZEBRRBERERR (Yang et al,
1994) , ¥EWLTE 37 CWiAL 30 min 5, F TALP-Hep-
es (Bavister et al, 1983) 7E 150 g &[> 10 min ¥E &
W . KBS FIROVREE . S8, AR
RAHgTREE,

1.3 BFRERESAEBTFER

KRGS S et al (2000) MHHE, &
ITIE R 10 4, BB AN 4 0y, &
ZFRT, RdWBTEAARERERR (REBE
HERHR) % 1:9 MERERHR, BRBETT 4
CYE2h J5, RIGHEST 5 KA BZEREMAZS AR,
BMRE4C, §10% (v/v) B, —HEWR. 2
TR EER) 4 MR R I . BRIAIBE 6 min, {# 4
PR B B R BEAR S% ., Bksk
1E 4 CF4 30 min, KB BHFHIEFHEA0.25
mLRAEETH O, BARGREEKFHETRRE
HLEFHSem %% 10min, REBEEHRARE T
B WHED 14, BETEERA 37 CKE
W 2 min, IFMUABEZIER FERE R,
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1.4 SFEFELD

B 10 pL 3 TALP-Hepes W B 00K F, MFIM
PE 37 CH Makler 1R L, iEFEHHFFHETE
BHESE, BRESHE 200 MEF
1.5 BTHREEZNTEREZLT

SRS ANV VR J10KS 7 40 0 IR 50 38 A 7 TUA
SERE AR AR SR 5 e BBt Hoechst 33258 #1 FITC
FricW b B E R (FITC-PNA) e, AR
218 Cross et al (1986). Esteves et al (1998) M
BT BESREERETFE 2 mg/mL 1
Hoechst 33258 (DPBS ¥ FCHl) #IEHE 5 min
Ja, 7E 150 g B0 5 min, EEZREH., TIKEN
BB DPBS BRI R A. fEART
Ja, MBIRATKPEEE 4 CEE 30s, MERET
BE&EH, 5 40 mg/mL 1 FITC-PNA (DPBS & # fic
) BIEHHE 20min f5, I DPBS BRI R E RN
e, RTERBRETFTHREEMBEBTRE,
Hoechst 33258 MBS R EINE, RHREK 420
nm, HMEEBHRKE F LB BRSO RE G,
AR e B A F L A Y e, FITC-PNA 1y
BRICTEK 490 nm, R EHB K 515 nm, Tk
BRI SMERGE, MELE TR
1A SR O TSR B 3 o B BB 435
ICRAMBEEREE F A T 58 T E 5N
BAE, BRESICH 200 MEF.
1.6 %its#

B P RAR e, Ae/ pEs

Bk (least significant difference test) R RBUHE 7] 44
ERBENE.

2 xR
2.1 ARMBEMHENNEFEFEHEHRR

e

A

Huh, —HPEWR., - EBENR_BRFETE
MEEHERE 2. AHmANC _EREE T
ERcHERS, BEZAERARE (P>
0.05), —RITRMHMBRKZ, AN _BERFN
BTFENE2WRETBEHEEN,

2.2 4 #hi&E MR AR XS F 41 AR AR 0 R I

H, —HER., Z-ENR_BEEE TN
MR TE R ILE 1. SHEETFHEEKE (78.6+
4.4%) M, Z4HBENEFREFEREH
M E R R B EMRK (P <0.05). H7E 4 #Bi
HF P H A 2 R RS T E NS A R e
REH, ME_EREREER (54.8+£3.2%H
54.0£6.7%, P >0.05) —_HFEMKZ (37.5+
7.0%, P<0.05), R_F&H* (28.3+6.5%, P
<0.05),

2.3 AMBEHEPERNEFREN RN

H, R, o ENR BRI T8
AT ERLE 1, 5FH#ET (90.6+2.1%) H
t, 2 4 FB SRR A FE G Tk 5
BREH TR (P <0.05), (HZ ZEHMHHmE
HEETHTUA TR (82.2+2.4%H1 82.4
+2.4%, P>0.05), HBE T _F ERMKE &
(P<0.05) R IURHMA _MEIRERLFAEE
(68.7+5.7%M 72.3+3.5%, P >0.05),

3 it

AXERFUR_EE, —F TR T8
REGRFERABERTHMMZ 8, REEF =
B BRI 132 2 RE 0 A48 MU A0 ¥4 TR AR 94 P B
o MZBAHMAAMHENRHRRPRE, B

B, CZEER—FET LIS ACH W TR T
HRIF RS BEDHRA

#2 Hn ZHIR. ZZBANA_EBASSTHEFEDE
Table 2 Post-thaw motility of sperm cryopreserved by glycerol, dimethyl sulfoxide,
ethylene glycol and propylene glycol

Bl BRI T2 sh RHMTHEFEE
Cryoprotectant Pre-freeze motility (% ) Post-thaw motility (% )
H it Glycerol 74.1+£4.7 47.3+5.7°
Z % Ethylene glycol 74.1£4.7° 44.8+6.7°
B F#, Dimethyl sulphoxide 74.1+4.7* 22.9+0.9°
PIZB¥ Propylene glycol 74.1£4.7¢ 009

n=10, PHEFHARAXREREE (B/NEELERE, P<0.05),

n =10. Different superscripts indicate significant difference (least significant difference test, P < 0.05).
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Fig.1 Membrane integrity and acrosome integrity of sperm cryopresered by glycerol,
dimethyl sulfoxide, ethylene glycol and propylene glycol
n=10, EEAFRTHEREREE (BNBFEERE, P<0.05),

n =10, Different letters above the bar indicate significant difference between columns (least significant

difference test, P <0.05).

Sadleir (1966) TE¥ U U 77 B B BOCR SR 1 BB
BERET A R TR RESERKTHM;
&, Gould & Styperek (1989) Fi —H WM AEGFR
IR HRE T N BEAR FH H TR FE RS 104 (6 B0 £ 4
R{RSN3Z¥E . T Feradis et al (2001) MIBFRGERAD
Bin, AHmMAZF ERAGRREFRE T REHEH
2T, _ENERZHELEBEESR; W8
MR RRCR M B R FH WM P TR, REE
588 RMREXAETEE, BRERIMERS
AEEE FRUSMSSRERAMEE, RMSERE
BEAEHMIE, BRTWRSYMAEXS, BT
H5RTRHIEFRREARA XK.

HPHEFRIHM, PR, 2 BN
EEREEHEARR, EE %S K 8B R R
BB REEENEEZR (Gilmore et al, 1997),
HEAMRAMBHRER, RIVENBRREYEFE
WAL _ERE AR T R MR . |
bb, BEWBGREAREE (TUSBRETRRES
R, BEETFRESIES, ZmE TR

RE), TBhY) HRE T3 By R 79 £ 3 ol 2 4 Y SR L
AYF#ES (Hammerstedt et al, 1990), HATHS
RR, REN-H TREFRE FErEsE
SRITHE, —NEERETREMEXRHAHEELD
HAEARGE BB F = TRANE
HAER; HRN B Tashe hm i E
K, BERGEEIFFHEIRERET, 4
FEMTAR G5 RS TR 2R 53 (28.3+
6.5%) F (72.3+£3.5%). BRTH FHKREZD
B2 A, TR BT BB X BREAE TR b S5 M fn
HREGE R T BRI, BB T HMARSL, KT+
W R . KA E Y B B4 L e e & A
KEHE AT LA S BUESIEE TR (Watson, 1995),
B EE G MAAEN T U EE TS FRER
A (Hammerstedt et al, 1990), KM _F%
A TR R EYWRTEEERTH
b 3 BTG BB EHN R o THE TR
BRBY, RARFHE—FSHT,
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