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Fig. 1. Sperm movement scheme.
VCL: curvilinear velocity; VAP: average path velocity; ALH: lateral head displacement; VSL: straight-line
velocity.
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Manjunath, 2006) - (X @ﬁjﬁ; TRLAZET 87% FIJ’TF’ Ww 12% g 1IVATE A5 259 35 nm Elfj}f‘jiff'j%%
(Anton et al., 2003 ) © 715 @*Eﬁ@:{_ﬁﬁfll (N T S o PR T 2 R SRR
Ay HEFR (Quinn and Chow, 1980; Cookson et al., 1984) - Ali Al Ahmad e al. (2008 ) ¥ 575 |1 [= fiY
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Table 1. Effects of different diluents on percentage of live sperm (%) in post-thaw goat semen incubated at 37°C
for 0 to 5 h (from 4 replicates)

Time of post-thawing

Diluents
0Oh 2h 4h 5h
TCG-Y (n=12) 77.7+73 64.8+10.0° 33.0+ 9.5° 12.1+2.1°
YTF (n=12) 82.3+3.8 799+ 3.6° 440+ 9.1° 31.1£7.7°
TCG-6% LDL (n=12) 794172 76.5+ 8.0" 56.8 £ 15.6" 35.847.4°
TCG-8% LDL (n=12) 86.2+15.1 76.11 63" 575+11.4° 292+9.4°
TCG-10% LDL (n=12) 774+ 4.0 718+ 9.2 63.7+10.1° 54.416.4"

“*¢Values without the same superscripts in the same column are significantly different (P < 0.05)

IV TR 25 5 | R R 2 R (R EF?EI‘J RAE Y 2 F e IR
37°cfﬁz§pfézj' e EE (0 'J\Eﬁ) O p?ﬁ“f&r'*ﬁ e "’Fﬂ% B o [EE 37 c%%z i
g(\ s I F L%,mqjgrgv",wig F | B (P < 0.05) B4 TCG-Y &7 (3.5£0.58) ;5 h 15"37C15th>%fi‘3fﬁ%

ﬁ&’ui[ﬁ$%%$H”V* PR (P < 0.05) BH TCG-Y A7 - RERad N F[7
YTF ~ TCG-Y ~ TCG-6% LDL ~ TCG-8% LDL # TCG-1096 LDL 370 76 T [l AR 436 7 [+ 153 30kS
IR » SRS RSB AT 12 5 PR S B 0
i 2 Ea TG m TR (P < 0.05) @47 TCG-Y i - Bencharif ef al. (2008) F*ffisipicl »
69 (wiv) (g% "[ﬁ? P 2 BT T TR ?EHW(“?%% (whv) (SRR 1 FE T
— AR HE R }'”Y%J (Foulkes, 1977 Moussa etal., 2002; Amlrat et al., 2004; Amirat et al., 2005) ’iﬁ
Eﬁﬁ#‘éﬁ?¢%€ﬁﬁ | R RN RS T [FIPAE ERG  AT  55 E | B T [l (Hueer al, 2010)

F 2. IR A RS ERS 37°C 0 0 P B 5 RSO 1 A
Table 2. Effects of different diluents on sperm motility in post-thaw goat semen incubated at 37°C for 0 to 5 h (from
4 replicates)

Time of post-thawing

Diluents
0h 2h 4h 5h
TCG-Y (n=12) 4.50+0.58 3.50%0.58° 2.00 % 0.00° 1.500.58"
YTF (n=12) 4.7510.50 4.25%0.50" 2.50+0.58" 2.25%0.50®
TCG-6% LDL (n=12) 4.75+0.50 4751 0.50° 3.2540.96" 3.000.25°
TCG-8% LDL (n=12) 4.75+0.50 4.75%0.50° 3.7510.50° 3.00 £ 0.00°
TCG-10% LDL (n=12) 5.00 £ 0.00 4.25%0.50° 3.75%0.50° 3.2540.50°

“*¢ Means with different superscripts within the same column are significantly different (P < 0.05)

IR AT RS S PR I S AT VA 3 i o T VSL RS 5 10% (S8 TR e
S HEEE (P < 0.05) fg#YTFb’f*J 6% % 8% (X% T4 15 © VCL [;!jﬁfm , F' 10% [Z#7 “@EE‘
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A HEEE (P < 0.05) ﬁ FEE PR RIS o ALH A1 BCF |;E_“|E[]JI (S ",gg—f FH AR TCG-Y 5257 i 1
I;Iﬂfglfﬁ’ﬂ,% VSl - STR & LIN fifl[|I'] YTF 728 (P < 005) [%#ﬂ e @lv"wu Lﬁ’i‘,}?{”ﬁif o3

PR B ISR pFLRE > B SRR O T o VR pUB S R AR R S AR o et
( Giwercman et al., 2003 ) ~ 5°4 (Farrell et al., 1998 ) Hﬁfiﬁ' ( Sanchez-Partida et al 1999) = E'Fﬁm}[‘”—‘[
TR o PG G IPIRRCTAR o AR OSSR R e BT R I AR
I > 2 ) 10% (SR g 1 457 VSL  VCL %m]jfﬂ%ﬁ #ﬂ ELE
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Table 3. Effects of different diluents on post-thaw goat sperm motion characteristics obtained using the sperm
analyzer system (from 4 replicates)

Concentration (%) of yolk low density lipoproteins in

TCG-Y (n=12)  YTF (n=12) TCG extender (n=12)
6% 8% 10%

VAP (12 m/s) 35516.0 346154 345+53 33.814.9 37.7+4.5
VSL ( i m/s) 33.1+5.5% 30.8+5.1° 312148 30.8 £ 4.0° 35.0£3.9°
VCL (¢ m/s) 59.419.8° 62.9+9.1° 59.6 £ 8.2° 59.4+10.1° 67.0+7.1°
ALH ( £ m/s) 1.2+0.2° 1.5+0.2° 1.4+0.2° 1.4+0.3% 14+0.2°

BCF (Hz) 81103 76102 7.6+ 0.3b¢ 77104 7.840.3°

STR (%) 93.4+32° 89.4 128" 91.0+4.0° 91.6 4.4 93.5+2.1*

LIN (%) 573148 496+2.8° 53.816.5° 53.415.6" 56.2+4.9*

"¢ Means with different superscripts within the same line are significantly different (P < 0.05)

VAP: average path velocity- £ m/s; VSL: straight line velocity- ;£ m/s; VCL: curvilinear velocity- ¢ m/s; ALH:
amplitude of lateral head displacement- £ m/s; BCF: beat cross frequency -Hz; STR: sperm track straightness
-%; LIN: linearity index -

R PR R R A A £ O R V [0 TRV R RS o T PR
W}Z\W B UAE (Flesch and Gadella, 2000) o FIPI T [ Hjj_,q [;/ H R T
o LR B PR RS S R N R 4 B o W%’%“iiﬁfﬁjbw [ W*ﬁ@[tlﬂ ’

A PR PRI R %Zliiﬁ”%%” S 1 B

ﬁ'rz}f%ﬁm[ﬁ@i ) "ii'ggl[‘ﬁjﬁ fEZ’[i@” *i' JIEFH J’[/F%I%T“E‘I‘i ( Saacke and White, 1972) - ' f&
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Table 4. Percentage preservation of acrosome integrity and flagella plasma membrane integrity in goat
spermatozoa frozen-thawed using the different diluents (from 3 replicates)

Percentage (%) of spermatozoa with TCG-Y YTF TCG-6% TCG-8% TCG-10%
ge (7o) ot sp (n=12) (n=12) LDL (n=12) LDL (n=12) LDL (n=12)

Intact acrosome 67.5t5.8 71.9%6.8 68.719.7 69.8 3.5 72.0%6.8

Intact tail membrane 457144 50.7+t49 480+ 7.4 48.1+0.7 47.0x3.4

ﬁrF § KBRS Y%IH%EH”E"“ B | f{lj[ljf‘\%@”?ﬁ"/%@° SRy o PE USRS o PP E S R
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A I/T [ﬂ%{éﬁﬁ{ SR80 T FIIRERGY B EI:rFIH'—ﬁ’ Al o) EEE [Jfﬁji; i ’ﬁ (Cappucci et al., 1985) - lﬁﬂ*r‘j{fﬁ
PO TSR SR SR S T PRRIOREIR D SRR TR YR o AT AR TR i (L
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TOER] [ EAE 2 ol (S 7 L - Bergeron er al. (2004) FEI?J » YD #%ﬁffﬁ:ﬁ e ATU**J“E”W
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Abstract

The aim of this study was to examine the effects of diluents containing different concentrations of low density
lipoprotein, LDL, on the quality of frozen-thawed goat semen. Semen was collected twice weekly from three bucks
of Taiwan Black Goat with 2 to 4 years of age via artificial vagina during the breeding season. Semen was pooled
and subjected to various dilutions, including Egg yolk-Tris- Fructose (YTF), Tris-Citrate acid- Glucose-Egg yolk
(TCG-Y), TCG-6% LDL, TCG-8% LDL and TCG-10% LDL after removal of seminal plasma by centrifugation.
Diluted semen was frozen and stored in liquid nitrogen for at least 1 month before quality checking of the frozen-
thawed semen. The quality of semen was evaluated after incubation at 37°C for 1-5 h post thawing. The percentage
of live sperm in the semen diluted with 10% LDL was significantly (p < 0.05) higher than those of semen diluted
with the rest concentrations of LDL. Addition of LDL in diluents significantly improved the motility of sperm in
frozen-thawed semen (p < 0.05). These results indicated that LDL supplementation at an appropriate proportion in

semen extender served as an optimal cryoprotectant for freezing of goat sperm.
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