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DL RSN 53 v ks 32 kG 6e ). Skie—: JEH 8 MhOEM W4 MBI TTE. TCG. TCF. TTG. BWW,
BTS. DM, SR MiREERS, RN 0.4 mol/L DMSO, 4°CTiyA V-4 2h J5, TTE. DM I SR # i 1K+ iz )
SRR TIEZE N(P>0.05), HAMIIA ) B3R P<0.05). ARG, SARBEE BT 1A F4T B 5
IMIE 3% (P<0.05); DM 4R iz s/ B3 & T HARR AL (P<0.05), BWW ?ijTEE(P<0 05). XTIk e H
R, SEERAAL, 4°CV4T 2h J5, TTE #1 DM 4087 T4 3% B 2 5 T BWW. BTS #l SR 41(P<0.05). #
HEE TG, DM 4D TR e B R B E THE (BT TTE) AE4(P<0.05). 526 . {E DM Fifeidtnt I
3RS 4 FRREE 024 0.4, 0.8 A1 1.2 mol/L [~ FIEFELRZ (DF). FELE (F). —H ABH% (DAY Fl L%
(A) LLJ% 0.4 mol/L DMSO, LA A )G, SEEREFIEL, &g T 4R T8 5 FB(P>0.05);
PURMRURG, SA VRN T 10ia 3 B K T 704V A HLS (PRS2 3015 (P<0.05); 0.8 mol/L DF F 0.4 mol/L
DMSO KT sl B 2w T H e iR 41(P<0.05). XTIk e, m‘«w&m@ﬁ%%ﬁwrgzﬂmu:%@%
TR WIRE 955, 0.4 mol/LF Fl 0.4 mol/L DF 41K+ B T A4 58 2 S AN A iy o 3008 —, N LHZKESEEH, DM+0.8
mol/L DF Y545 T 132 K5 %4 16.7%, DM+0.4 mol/L DMSO (32K % 4 50.0%. LA ESeib4E WER, & on e
T TR BN Y RRG TR IR R, AR SR e ST R PRI 977 12 3R A T ik — 2P IR AT 52
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Effects of some extenders and monoamines on sperm cryopreservation

in tree shrews (Tupaia belangeri)

PING Shu-Huang, WANG Cai-Yun, TANG Wen-Ru, LUO Ying, YANG Shi-Hua

(Laboratory of Molecular Genetics of Aging and Tumor, Faculty of Life Science and Technology, Kunming University of Science and
Technology, Kunming 650500, China)

Abstract: The tree shrew may be an important experimental animal for disease models in humans. The effects of
some extenders and momamines on sperm cryopreservation will provide helpful data for experimentation of strains and
conservation of genetic resources in tree shrews. Epididymal sperm were surgically harvested from male tree shrews
captured around Kunming, China and sperm motility, acrosome integrity and fertility were assessed during
cryopreservation. In Experiment 1 eight extenders (TTE, TCG, TCF, TTG, BWW, BTS, DM, and SR) supplemented with
0.4 mol/L DMSO were used to dilute the sperm: only TTE, DM and SR showed no differences in motility and acrosome
integrity compared to fresh controls after equilibration. After freezing and thawing, sperm in any extender showed lower
motility than fresh control and sperm in DM showed higher motility than other groups. However, BWW produced the
lowest motility. For acrosome intergrity, TTE and DM showed higher than BWW, BTS and SR after equilibration. The
parameter in DM was higher than other groups (except TTE) after thawing. In Experiment 2 four penetrating
cryoprotectant agents (CPA) [dimethyl-formamide (DF), formamide (F), dimethylacetamide (DA), and acetamide (A)] at
0.2 mol/L, 0.4 mol/L, 0.8 mol/L, and 1.2 mol/L, respectively were added to the DM extender. Motility showed no
difference among CPA groups and non-CPA group (control) after equilibration, but all thawed sperm showed lower
values in motility and acrosome intergrity than pre-freezing groups. However, sperm in 0.8 mol/L DF and 0.4 mol/L
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DMSO showed higher values in both parameters than that in other CPA groups (P>0.05). In Experiment 3 the
fertilization rate of oocytes inseminated with 0.4mol/L DMSO (50%) were higher than that with 0.8mol/L DF (16%). In
conclusion, non-ion extenders supplemented with egg yolk may be better for sperm cryopreservation in tree shrews and
cryoprotectant effects of monoamines agents should be further studied in this species.
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R0 E ATV 2 RSP IFHE(Poonkhum et
al, 2000), # N H T A5, pis
AW2#(Remple et al, 2007)s  AFIEEEPE 28 (Xu et
al, 2007; Li et al, 2009). 4% RS K H (Poveda &
Kretz , 2009). #EAAL 22 H 2 N i(Kozicz et al, 2008;
Zambello et al, 2010). AFE 1K B 2EH)%%(Collins et
al, 2007)%5 . ALk, ERARRN, AR
VIR &SI Ay S B 25 YVA R I A 57/ S S
QU o TR AT EE AR B I 3E AR 2 AP (Chen et
al, 2011), R RRES LT A R ORAF A I EL)
AL TR, BB H AT Rk, AR SCHRRE 1
R A L VR F- A7 IS TR R4 VR AR R 00T B
T URALTT R 5L (Ping et al, 2011), 17 JLARA %
s TR VBRI R )00 8 Wl RS 1 FR) 74 VR S I LA g 5
R AT RIEH R

7R VR W R YL % WK 1V R A7 TG R M2 R e
JIH) AN ZR, 1050 T B RS 5~V R A RV
EFE, A e SCHRECAL T 2T Tris-TES (e
B ——TTE 1 TEST X W ks TR A R
(¥ 5 (Ping et al, 2011). $RTfI, CEHIRZMRE
VAR T L ) RS 1 IR AR AT, e T
Tris-TES 1) TTE #l TTG 43l H TAE AR KK5hY)
FIPERURS A RIRAE (Si et al, 2000: Li et al, 2005);
FEF Tris-Citric acid #) TCG #1 TCF #B A T 1l
f (Santiago-Moreno et al, 2008). Z*(Rasul et al,
2001). f(Moce et al, 2003)F1%(Yildiz et al, 2000)
(RS VR ORAE s T ER AR (¥ BWW Al BTS ik
WH T NF(Martins et al, 2003)F1%% (Yeste et al,
2008) FIKE TV URTRAF; 2T Lactose-egg yolk [f]
DM FiB i Al F - & B (Li et al, 2006)FR T4 1%
TRA7, HJDRHERBIT TTE AR 1EH;
$&T Skim milk- Raffinose f¥] SR ke iibi) 72 FH T
/INER (Sztein et al, 2000085 T IR RERAE . REHIR
2V UM R ] T FLBh RS T 178 U IR AE, 1
XA A EA 2 I SCHREL R T U A R AR B O R
KRB WK 7 7% VR DR A7 I SZ R (Li et al, 2006;
Leverage et al,1972; Chen et al, 1994). [F]i], T30

VIR 1V R ORAF 1) 77 V5 22 B3U18T i) T 28 36 1 A S 565
Yo PAIL, A0S HUE 2 Fh v R AR RE VRN B4 B A 5~
e URORATHO SR, DUSE R R 08 & B RIS TV R R AT
FAI A T2 i R VLo

TEXE A VRI RS, B AE S mRs TA715 %
Hd—AEERR. B HEYE, HallGly). 4=
BZ(EG). — HIE T H(DMSO)HI P — BE(PG)YE Ny
RSB D Rz N T LBl kG 1 FR
IRV ORAE(SI et al, 2004; Fermandez- Santos et al,
2005; Li et al, 2005; Fermandez-Santos et al, 2006;
Kashiwazaki et al 2006; Farshad et al, 2009). 7EHj
sserh, i AR R Hl, 4l
FH R SIP BRI PA] T 5 88 BDRG 5 1 R A7 0 28 1) 5
HATKIL TTE+0.4 mol/L DMSO A SRAF 44 (174
BRI R OZTB o 45 RO a8y . Jiok, 13k, W
TR . W MR RS
VR Dy T S B LT R 0 P T W L Sh RS 178 U
RAF, PCBC L AR, R IR AR T o RORG 1
PR ORAF B, AW P e s BAT AL H il B4 1
{547 2% F-(Futino et al, 2010); H# 5% — FF AL APk
Jie 5% - H LT 5% P IERE AN 3% H ik B kG
TRURRAF IR, R 5% W LMlg AT fetd:
(VA AR A7 R (Bianchi et al, 2008); HL#cH . —
BRI FLBEI A SIS H AR 1 IR A7 A7 3%
K, W FLIEIE RN 2R A VR AR S8R AR
Tt uh(Kashiwazaki et al, 2006). H1UEA] W, fn]
VB g 3533 P 3 R 00 2% RS T L sh 0 R 1%
URORAT o RTTT, AERRREDRS 7~ B0V R ER AT TP LR 2K BT
R0 S5 Ve PR ARORE W CATL RE A ™ AR de T AR 72 R
TRAFRCR, VLRV URARRE MR 73 VR 701 R v VR AR 4 1
BRI ARG R . P, AW H I ik e T
P RDRE 172 R ORAT I S ARV R AR RE IR, TR 1) PRl
I3 7S TR e LR AR BRG ~1 12 R DR AT TR 52 T o

1 #MR57%
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Sigma % 7] (St. Louis, MO, USA). ASZH:i% M 8 Fh
FG TV MR, LA O8Iy W3 1, BTy ikk
J5 T 3CHR 4% 18 (Coulter & Foote, 1975; Tateno &
Mikamo, 1987; Si et al, 2000; Dube et al, 20024; Li et
al, 2005; Kaneko et al, 2006; Santiago-Moreno et al,
2006; Santiago-Moreno et al, 2009). JI I H T%
VRS R AP RS AR, /N il B 5e 0T LB T,
B o HT B AR e e B R s 3~5 UOF IR UE
ARG B A B0 7K 23, T 10 mL 3SR 8/ /0 ) Al
GBI IR O B o R PR G 1 24 R O B T
4liZK IR, 1 7000 r/min, 4 CEL 1 h, B L

FEULHE, I EhAR B NaOH 14 135 pH {5 % 7.0~
7.2, 73T 15 mL B0 AT —80 CUKART
FrH, HARAARRAN T P 5, AR AT 37 “CKif
HfR . RS TUEA ) TALP-HEPES, HHECHIT A
U, Bavister et al #Z1%&(1983). 23 0.2, 0.4, 0.8
M 1.2 mol/L Y Ji% 2 Bl ¥ 771 ( — WY 2 I8t ke,
dimethyl-formamide, DF; H[§tfi%, formamide, F; —
& Wt %, dimethylacetamide, DA; 2 it % ,
acetamide, A) T3 H AR T, LLECHIAS A
R AR GTRFIA 4R 0.4 mol/L DMSO
BT FE, AN IS5 R 700 PR 74 R A B ) B

F1 SMEFLEREHRRNAMMS

Tab.1 Components of eight extenders for diluting semen

A5 Extender(g/100mL) TTE TCG TCF TTG BWW BTS DM SR
SRR TS Tris 0.2 3.8 2.7 12
ZHIE L R TES 12 4.8
Frig® Citric acid 22 1.4
W% Glucose 2 0.6 0.2 0.1 3.7
ABE Fructose 1
FLHE Lactose 2 11
Hp-F# Raffinose 0.2 18
1% % Penicillin-G 0.006 0.006
B Streptomycin 0.005 0.005 0.005
Y ¥ Egg yolk(mL) 20 20 20 20 20
SALHN NaCl 0.595
SALHR KCl 0.0356 0.075
FULES CaCl, 0.0189
TR — &1 KHLPO, 0.0162
R MgSOy 0.0144
PRIRSEN NaHCO; 0.210
AR %N Sodium pyruvate 0.0014
FLIRH Sodium lactate(mL) 0.37
I HEH BSA 0.30
[3y4. Phenol red 0.001
2. }& VY 2% EDTA(free Fe) 0.125
¥ B R =4 Tri-sodium citrate 0.6
B4 Skim milk N

BAREW KT Ab: TTE (Ping et al, 2011). TCG (Si et al, 2000; Li et al, 2005; Santiago-Moreno et al, 2009). TCF (Santiago-Moreno et al, 2008). TTG
(Rasul at al, 2001; Paudel et al, 2010). BWW (Martiins et al, 2003). BTS (Yeste et al, 2008). DM ( Li et al, 2006)F! SR (Sztein et al, 2000).

22 Xz

21 FUSAEMEMER AT 10 HSAE MErE R R, 44
oA 110~140 g, >k H EHESE, W5 T RHE
TR MR SHEAR B S 8P s, IR

A 2 . rEahi s . IR &
THREIBUR R, AN FERS R LR U R EE KR
SIEIFELE 100 cm X 50cm X 40em(K: X B8 X =)
Fp, LR, =i 20~25 °C, JEIE Y
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7:00-19:00, Fr S I7E 5-7 H 58 k.
2.3 FERRE

T I AP RHF AR M S2 R 43 B H B S R R R
&, H TLAP-HEPES it B A4 52 31 /N0 BRIl v
MARWIAZ, M2 REE TS 1 mL 37 C
TLAP-HEPES [¥)~F-ILrr, FRS 40 T AR BY By b 52 2,
kLT 37 CHER 10 min 1R 73725 HKHL 10 pL
R VBRE SRS RGE T12 20 B FI AR SE 480k, 1280
i 60% PAE T FF i T 5550 . IR IR TREM A 1
mL TLAP-HEPES ¥k 2 &, 250 r/min /0> 4 min. 37
IEWE, JEL RIPERS U0 F A R R RS IR R A,
FEIYAEFF 10 min.
24 KWt
241 SEE—: AR VRFRRE IO B RS TV R AT
TR K H 6 FUREMEAR 0 RE RS T-FF S 4
By515r 1 8 254y, 43I TTE. TCG. TCF. TTG.
BWW. BTS. DM. SR &Mk isiike, J HAIX
8 ks T R R G E T 4 CUKAR h TivA b 3t
2 h, BlJG ) O P I RORS T R A R TR A T
A 0.4 mol/L ) DMSO(FATEUESE 0.4 mol/L
DMSO fef AR B As 1, Hai RO fihs), gk
SRV AR EE 30 min, HX 10 pl K 7-VA GRERL I
R T (13 3 BE RTS8 e, PR TR (RS V8 7R
WA MEC150 pL e A& R T, IR E LS O,
T FE R 2 o ARG, ¥UL B TR R
BT WA 4 cm FIA7 B 1E IR 10 min, &%
Py 28 E RN AELL VR IR A7 (Ping et al, 2011) . &
BRI 3 d 5, HEMEEP I IR
37 C/K#HHE J5 2 min, H TALP-HEPES #if¢ %2 1.5
mL, T 250 r/min 5.0 5 min 22BRETEMB, BUORER I
18 3l FE R T A4 5 4
242 S R[ENBIEPERE R RORE AR
TGRS SR A 10 e R A 0K TR
RIS A 18 Sy, R SIEG — E R ) DM ¥4
MR AL BE, ARG HIX 18 & ks T VR
FE T 4 CUKFEPRALEE 2 h, B W C&F
WBUFI 18 DrkE TV URMRET, 23 I G544 AA
)% 0.4, 0.8+ 1.6 A1 2.4 mol/L [#1353& 1B 1% 77 DF.
F. DA. A, L} 0.8 mol/L () DMSO. GBI
PR URFREWL, AR VR R BR300k 0.2
0.4, 0.8 #Il 1.2 mol/L {321 P %77 DF. F. DA,
A, P} 0.4 mol/L DMSO FITC B AR, 4k
SRV A AR EE 30 min, HX 10 pl K 7VA GRiR I

K T2 BRI TR e A 2, FRRE TR R IRDRE T2 VR
I3 ) 150 pL AV R A, I H#ELE ),
R FESEE 2 . ARJE, R UL LR A TR
BT ERR M 4 om (AL B AR BE 10 min, B2
PP 22 B BB VRORAT: Vo VR DRAT R Tl 3 d
i, BEMBE PRI 37 CRBHE I 2
min, H] TALP-HEPES #F % 1.5 mL, 250 r/min
B0 5 min 2RI, BOREAT IR 132230 AT 4
SEAEE.

243 SN PHMEARRTIRAERE kAT
5 FUME PR AR B RDRS TR 2 2 IS4, AR IR 0.4
mol/L DMSO 2 0.8 mol/L DF k5. o
K4y 1 mL F#AT) TALP-HEPES & 75, 250
r/min &0 5 min PPN IX, BEJSH TALP- HEPES ¥4
K TR B 2(2.120.3)x107/mL 1 kE TS . St
[, 10 HMEMESI AT LR b3 BRER & 7T
O A0 SR ME PR RS B, 4 100 pl ¥ ERRS 1R
BRI 7 PR T N TR . Hoh, AR
T 1R IRIE B FE RN TR 58 8 3 75 73 AT 30%
F 50%-

X EPE R W4T 5 3 HEON R 72 WL Coscioni et
al(2001) IAIFFE 06, S5oF ek W Bl UL PRI R S 60 TU
PMSG, [JB% 24 h 573 LA 30 TU PMSG Al
30 TU HCG. {EVEST HCG 8 h Ji, FIHA R F1F
TENNLERE, SBINT: R B8R 40
mg/kg body weight) X ZhH)EA7 FRIEALBE, 58 Ji= 444
A, 2 BRI R, 75% PR T A H O
THEEM T AR I E A AT HF—AN2 7 mm (1)
B0, BETE, H 164 EEE a7 H 8 H
ML 3 A A R 7 03, 25K AR 0.38 mm Jf:
T 100 pL AR TR S IR IR 43 0 A N 2
TSRS at i L i e N ko k=gt P Y i p
5 i R AR AR ARIESE S 45 D ST 5000
TU 75 8 22 AR 24 LABT 140 VB GE FI 0 « A
TAZHKE 40 h 5, FIFHAHFEMANEFFARRE 75
YU RGN L, TR R ON G R O, AEAARL
st T A H TALP-HEPES IR, 18] & it
IO EE T HOEEHE O BE AN MR 24> R 2-4n LA |
IR, LTS SR 2, RS2 RS %6=2-41 i
DLV i i/ A R AR B B 41 D 5 X 100%(Ping et
al, 2011).

2.5 FEFIhEERED

2.5.1 KEFEsh RN 10 pl R IR AE O
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P P Kb i B VR AR I T N 81 L9 37 °C
e 0 o O S 5 e T 0 &l N A A R TR )
FERS T AR TR E A o, R EDS RS %
A% Saragusty et al(2009) I 5T HRIE . FEIXRZ /Dt
200 MKE T, R W FrafEAmrEs)
FEPEAL S8 B — AN BRI AT VR 5 (K 1
IZ 5 W AE TALP-HEPES ¥Eik )i, “RIVI0E3) %,
IR VR R 22, BRI T A REAS .
2.5.2 TASEERRIM  RAPOEYEL FITC-PNA
o WK 7 1R T A o A A HL B VR U SC R AR TE
(Bathgate et al, 2006): B¢f5 1#F 5 H TALP-HEPES
BLOVE2 IR, BB AIE R TIREE, B 20 pL i fEEk
B b, T, 5T KN T R .
AT J&, N 40 pg/mL /) FITC-PNA ks 71 5
75 37 CHFRA P BEGIF A 30 min, PBS YE L2 &1
Jekl, RV BMBT PR, HEOR eI KA B
FeP K504 490 nm A 515 nm, THAASE B (KR T
Wl e IS ST IR 0 SRR, T THAR A 58 BE (8 73 43
FHOSAE . TR SR TR R T,
REDUHE 200 A, IFTHSETATE R A
2.6 GFitoHh

JT A Bl LA I E AR HE R (MeantSE) KR, K
TIBEN 183 K T E R TAA 52 3 2655 1 7y A
P 8 1 7RI R AE SR e, 2256 A BEALBE T (1 B
IR & J7 2293 #(one way ANOVA)FI /N i 2 2= 50k
(least significant difference test)fa 46 E5 i 7] 1) 2= 5%
WE M, FIH Paired-Samples #-test LA ERS FIVA 145
KT IR %, P<0.05 AR S . UL EpraEds
[ Ak B R S 2 rp ] 3l ek SPSS 11.5 (SPSS Inc,
Chicago, IL, USA) # A58 1k

3 4 =R

3.1 AEAFEHBRBR MBS T2 R ER RN

YA VR 6 TR BN RS B R 1A VR - AR 18 B JEE 1V 3%
Wi DL 2. AH L EERE T , 200 WA - i A 3L ),
TTE.DM A1 SR #i B M B KK 1 132 30 B K 1 2%
PER BE(P>0.05), T H: 43 V4 15 5 B BURR B (1) KG 1 )
R (P<0.05), H BWW. TTG. BTS £ #
T HABA R AR AL(P<0.05) . WiEE I )G, &K
P 90N 1 (132 2)) J5 S 5 I T 1004 1 #hiy b 2
J&i (K32 5 £ (P<0.05); DM 4 A5 RGNS 1R85 5
BE S T IH e %4.(P<0.05); TTE 1 SR
41, WFmT TTG.BWW HIBTS 41(P<0.05); BWW
A URALRS 71012 3)) 5 5 (IR (P<0.05) o

VA U o TR YUK AR RS 7 ¥4 TR A 17 i T A 56 3
H N 3. AHLERS, TCF. BWW. BTS #il
SR 41147 i Tl Ak 56 #2100 25 1 1 B (P<0.05), 1Tl
TTE 1 DM 41K 7 1 A S 356 18 2 5 T BWW.,
BTS Al SR 41(P<0.05). A %M#% )5, DM 41k 11
044 56 4 26 10 25 v T LA A R 41.(P<0.05), H 5
TTE 412 (A% A B 2% 7(P>0.05).
3.2 AREEMBERFNHEETLEERERN

=AU

AN TF) 977 4R RS B8 B ¥4 U i O R 118 B0 5 1) 5%
M W% 4. AHLLERRE, 2 Tve- P kb5, 5B
TV RS T2 8 BER W& P T B (P>0.05). £l v
ARG, &40 T 1038 30 1% 2 K T JL A 11y
LEBR G RS 112 3 )% (P<0.05); 0.8 mol/L DF 41K 1
iz sh B g T H e A %41, 155 0.8 mol/L A il
0.4 mol/L DMSO 4.2 [H)¥&A % & V7 7 (P>0.05)

R2 L 8 MRS HR RN BRI 0% - AR R IZ 3 E B 2 ME (n=6)

Tab.2 Effects of eight extenders on motility during sperm cryopreservation in tree shrews (n=6)

A AR RGBS IE (%) TR R I3 (%) W -G R FIEEN (%)
Extender Motility of fresh sperm (%) Motility after equilibration (%) Motility after frozen-thawed (%)
TTE 60.18+2.75" 34.25+1.89"
TCG 54.57+0.96™ 29.7542.26™
TCF 52.65+3.63" 30.18+2.47"
TTG 43.1345.22° 21.96+3.37°
63.7613.45

BWW 37.39+4.01% 15.36+2.61¢
BTS 43.4243.96° 26.39+2.38"
DM 61.50+1.77° 44.1042.25¢
SR 57.16+2.41° 35.04+2.97"

Il — F i BT bR AN TR - BER 7 B35 72 7 (P<0.05, /B35 72808 o

Values with the different superscript letters in the same column are significantly different (P<0.05, least significant difference test).



24 7/ /i 334
3 LLAL 8 RIS IV R AR RO B4 BALRG V4 VR - PR VR TRLPR S0 2 4 10 5 )
Tab.3 Effects of eight extenders on acrosome integrity in sperm cryopreservation of tree shrews (n=6)
R URRIRE SR TR 56 4 (%) ST RS T TR S8 4 (%) VR UR-ARUR S RS T TR 56 35 (%)
Extender Acrosome integrity in fresh sperm (%)  Acrosome integrity after equilibration (%) Acrosome integrity after frozen-thawed (%)
TTE 79.14+1.17° 69.34+1.77%
TCG 74.55+2.31° 62.83+1.72"
TCF 72.08+1.97" 64.15£2.74
TTG 75.98+1.83" 67.72+1.93"
81.24+2.42

BWW 69.19+2.52° 56.73£1.27°
BTS 69.84+2.07° 63.3422.13"
DM 78.06+2.11° 76.08+0.84*
SR 71.63+1.45° 63.3132.07"

[ — S Kt LI BRI ) 7 B RS S 3 M 2 57 (P<0.05, Je D 3 72 50K) -

Values with the different superscript letters in the same column are significantly different (P<0.05, least significant difference test).

R4 REEFFIHMEIET LR B RETIESNENZIN(=10)

Tab. 4 Effects of monoamines on motility in sperm cryopreservation in tree shrews (n=10)

Bis 5771
cryoprotectant agents

BERTZBNEE (%)
Motility of fresh sperm (%)

TSRS TIEENE (%)
Motility after equilibration (%)

IR RS 23N (%)
Motility after frozen-thawed (%)

0.2mol/L DF
0.4mol/L DF
0.8mol/L DF
1.2mol/L DF
0.2mol/L F
0.4mol/L F
0.8mol/L F
1.2mol/L F
0.2mol/L DA
67.1242.08
0.4mol/L DA
0.8mol/L DA
1.2mol/L DA
0.2mol/L A
0.4mol/L A
0.8mol/L A
1.2mol/LA
NO CAP
0.4mol/L DMSO

62.32+2.84° 27.11+4.07°
62.53+3.41° 32.59+43.56"
65.2443.01° 40.16+2.99¢
63.2141.89° 34.56+3.12°
63.94+2.91° 22.17+2.54°
63.61%3.44° 31.8744.41°
64.65+3.82° 34.40+2.45°
62.1242.86° 26.35+2.78°
65.1143.52° 31.22+4.83°
64.5943.98° 27.0143.63°
63.49+4.12° 30.93+2.19%¢
61.5613.24° 23..4243.05°
63.4743.69° 21.4243.67
62.8643.32° 29.61+4.96%¢
63.4743.69° 36.95+4.7%
60.5643.10° 27.64+3.18%
64.7843.54° 19.88+2.38"
66.7243 88" 38.4243.69™

] —Z s b5 BRI AN [R] 7 RER 7S S0 3 1 22 7 (P<0.05, dhe/ N 3 22805

Values with the different superscript letters in the same column are significantly different (P<0.05, least significant difference test).

AN TR] B7 15 770 06T 8% Bl 74 T A8 4 K 1 1 T4k 5 3
R IR 5. Sul A PP, 0.2 mol/L
DF. 0.8 mol/L DA. 0.8 mol/L A. 0.2 mol/L A Fl
Bl R VAL AR e B % 2 3 = T 1.2 mol/L DF. 0.8
mol/L F Al 1.2 mol/L F 4{(P<0.05). %% )5, 0.4
mol/L F A1 0.4 mol/L DF 41K 1) T4 5g 3 g 2%
T 1.2 mol/L DF. 0.2 mol/L F. 0.8 mol/L DA F
1.2 mol/L DA #H(P<0.05).

REEFEZHERNBENLER

W 6 Ji7n, 0.8 mol/L DF YAV Hs 1 1152 ks %
(16.7%) 55 0.4 mol/L DMSO 152K %.(50.0%) 4 B3
P22 7 (P<0.05).

it
AHFFEE IR T 8 Ty F V& R MR VA 4 Foh
PGS IF P Bl VR B RRS 1 YR AT R R
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4 it
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£S5 BIFRFIMBRE L F-EA R HET IR E R IE(n=10)

Tab.5 Effects of monoamines on acrosome integrity in sperm cryopreservation in tree shrews (n=10)

igril SERETASE AR (%) T AR T AR R (%) R UR-IR VR SRS T TRASE AR R (%)

cryoprotectant agents  Acrosome integrity in fresh sperm (%)  Acrosome integrity after equilibration (%)  Acrosome integrity after frozen-thawed (%)

0.2mol/L DF 78.68+2.68° 59.29+3 .83
0.4mol/L DF 77.1243.35% 63.03+3.05°
0.8mol/L DF 73.5141.78"° 59.39+2.42%°
1.2mol/L DF 71.58+2.14° 55.4942.37"
0.2mol/L F 77.07+2.42% 56.98+1.58"
0.4mol/L F 76.0843.34% 64.35+2.13°
0.8mol/L F 68.64+4.26% 62.99+1.56™
1.2mol/L F 67.26+2.74° 60.35+1.75"°
0.2mol/L DA 77.74+2.89% 60.82+3.55"*
81.79+2.24
0.4mol/L DA 75.5243.11% 58.86+3.20°
0.8mol/L DA 78.16+1.03" 51.80+2.87"¢
1.2mol/L DA 73.48+2.15"° 49.85+2.30°
0.2mol/L A 78.92+2.63° 60.57+3.28"°
0.4mol/L A 74.08+3.12% 60.68+2.51"°
0.8mol/L A 79.04+1.45° 62.60+3.27"
1.2mol/L A 73.24+2.08"° 59.6742.58"
NO CAP 78.6242.82° 59.58+2.99%°
0.4mol/L DMSO 76.75+2.85% 60.78+3.31°

Il —F i _ET7 AR AN ) - RERR B M 2250 (P<0.05, B/ B ZH0ER).

Values with the different superscript letters in the same column are significantly different (P<0.05, least significant difference test).

% 6 0.8 mol/L DF #01 0.4 mol/L DMSO 4 K& FRIZ154¢E
Tab. 6 Fertilizing ability of tree shrew sperm frozen with 0.8 mol/L DF and 0.4 mol/L. DMSO

0.4 mol/L DMSO W51 0.8 mol/L DF A4 T
Frozen by 0.4 mol/L DMSO Frozen by 0.8 mol/L DF

AL iR T2 (MeantSD)%

.89+£2, .65+2,
Sperm motility (Mean+SE.%) before Al 36.89+2.41 38.65+2.68
AL I RS T T 52 32 % (Mean+SD) %
+ +
Sperm acrosome integrity (Mean+SE %) before Al 61.48+3.21 60.15+2.45
P T IS5 O P B it S S
No. of female tree shrews used
FEAEZ RGO R ER (%) 4(80) 2(40)
No. of tree shrews yielding fertilized oocytes (% *)
FREL A B ) % 5 (Mean+SE per female)
.0+0. .61,
No. of oocytes recovered (Mean+SE. per female) 20(4.00.5) 18(3.6£1.0)
ZHREGN KR © (Mea +£SE per fe male)
+ +
No. of fertilized oocytes ° (Mean+SE per female) 10(2.00.7) 3(06£04)
ZH % (Mean%) 50 16.7

Fertilizition rate of oocytes (%)

* RS S0 BT R SO (0 1 4 L © SREUM A 520 2-4 I

* Relative to the number of tree shrews used; °Fertilized oocytes were the oocytes that can develop into at least two-cell stage when they

were recovered.

Wi Ping et al (2011)HiE, &M THERORS 2RI 52, 45 R AEMPI%70 0.4 mol/L DMSO,
FEON IR . PRRLHOR AR BRI AT T 2000k AR AR A AE rT T A R AR A5 0], A Y
20%- —172 C/min A1 10 min; WIE LB 4= 7E SR FEAE BRI VA VR B R I 28 977 4R 750 56T 4l
g ZHIEEOAT BRI RS T RAETE R R RRCR P, DL R ORI R IR AE T
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o RUTA R BRI I S5 35 R B3 R 77)D0) 4R X
— WO T AR A ) R PR TE BN A B T
P RIS T R ORAE A, g L — B e AT
PRI 5 7 IR AL S IR H, XK A R T4 i
RI7E AR 2 v (R FH 2

FERE P RORAF R RE b, AR R R o A
WL EERE . X 8 FA MR 2 N T
L) RS T AR RS, JF BRI RN AN [ 1
AR o ELEFET Tris-TES (B FAERE
(R TTE A TEST)N A RIS 74 VR RIS 32 10 54 1,
S5 RN, TTE A RER RO T TEST, HJs
A A e TR R 1) — 8 S 2 O H o R TR (Trris) A —
HH L 3 2GR (TES ) ) b ik 17 3 ke 6 55 117 32 4%
A9 BFLBHE FURR 195 25 B RRS 772 VR B2 (I AL 1 £k
#YER (Garde et al, 2008; Ping et al, 2011), 7EUL 8
T FBEIE R, TTE 1 TTG #2& LA Tris-TES J 220
WRINFRE, B TTE A HES R T TTG,
HIR KA RE AL TTG I Tris-TES ¥ T TTE H
TTE THIBEREMFIZRZ T TTG, X5 Ping et al
(201 1R 45 55 TCG M TCF 255 T Tris-citric
acid RGBS, HAR TCG MRS =T TCF, {H2&
PRURDRA RO — 4, H R AT 58 TCG 1 Tris K JE
Th AR IR 7 T 52, BWW Fl BTS &t 1251
DB ) P PR RV, 0 W) DA - VA R TR R
I 7e, SRR AT RE AR s> BB, B B IR AEAE; DM
10 5 BERCS A FLBERIGEBE, X RORS T 1RV R DR AT
WFE i, 5 TTE. TTG. TCE. TCG ML, DM Fii
B AT Tris-TES AR 2» IRA7A4E; SR (1) 3 221 %
J8 53 R RN G W, AR A R R A AR T
DM, H R AT g BN B )4 R ORS8O AR T i g
Wyo 5 LRTIR, TEMRIRS TR AE R, oP s
STV R AR R R AS n B (R IR gy, R I 2
Tris-TES F14 & 2 7 1] 58 55 1 SO SRS 71 R340

EMEFLBV RS T A VAR AT R, i -8 I
PR RS Hl, HOOR & RER AR, i
FKPFHRFIFERIE (Futino et al, 2010)- f (Kashiwazaki
et al, 2006). = (Moustacas et al, 2011). J4 (Bianchi

B K-

Anel L, Kaabi M, Abroug B, Alvarez M, Anel E, Boixo JC, de la Fuente LF,
de Paz P. 2005. Factors influencing the success of vaginal and
laparoscopic artificial insemination in churra ewes: a field assay[J].
Theriogenology , 63(4): 1235-1247.

et al, 2008). = (Juliani & Henry, 2008)[{1k%5 1-¥4 1%
TRAE PRI, AR LB SRR e R K
KENYIRETORAF T VR FURGE o LA DY AN ] o i
(0.2 0.4, 0.8 1 1.2 mol/L)F &SR v F)(— H JE 1
Wi NG . —H CMEE . LTI )0 B A 7%
RALIE RN e, 45 RR Y, ALK DERH
0.8 mol/L DF, HA ¥k 11z s R TR e B2
0.4 mol/L DMSO % i %5, I, 0.8 mol/L DF A
LR 0.4 mol/L DMSO 1 g 53 M By %5571 H T B
RRE AR . s b, I8 Rk se R )
A VPl VA R 0K T D Re I B U ) R FR AR,
A T 52 K B8 ) A 2 M SRS 13 VR 2 15 D) IR oK
BEIEFRbR . SR, B S TR H RIS B R T
N THRG R BE 2R (R 20 A A o AEMFLBh )
b YR YRR DUR A RS T N CHR P A e AR
(Gabriel Sanchez-Partida et al, 2000; De Graaf et al,
2010; Underwood et al , 2010), {E&, 5K T8
HNZ Z A ] Be 5k METE S W% e 1A R,
RS AR -V 77 (O'Meara et al, 2005) i S &
15 RS ARIR 78 RS BRI 52 K5 I )45 (Anel et
al, 2005). ASHIFZTAMENE 2200 50 SR T4
FRHEM RN 222 0 240 2-N M (PR fif,  DASZ RS ok
PEAS A RORE T 32 R Be AN e 2 4 5 . 0T HSKE
g, FATEW] T 0.4 mol/L DMSO A %45 1 HAT
ZHifRe . Dk, FATLE: 0.8 mol/L DF F1 0.4
mol/L DMSO %45 TSR % . fEARM I, K
AT LA HEVES ) R I 2~5 F O alitfif, X
Lj Cao et al (2001) [f1#iE—%1.0.8 mol/L DF Al 0.4
mol/L DMSO /2 VR 243 il K 16.7%H1 50%
DF ks 52 A8 %N 10 B R AT g A2 FLR RS e i
J AT RIS T 8 BSORS 7 A SR A7 1) DF 0] 4 52 4
RE I P, FARJERIEE Rt — D F9E. Hit
HEM, N T2 K527 10K 3, 0.8 mol/L DF MY T
WK T (A R E IR Rt — DT
gr L pTik, T On s AR & TR R R T e

AR T W RORG 1 VR OR AT, (HLER 2R BT R 70 (1) B 15
BRI R e — P UE S
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