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ABSTRACT

This study was designed to determine whether low-density lipoproteins (LDL) from egg yolk and taurine, hypotau-
rine and trehalose as antioxidant in extender improve the freezability and fertility of Korean Jeju Black Bull semen.
The semen was cryopreserved with tris egg yolk extenders containing 7% glycerol and treated 4% LDL, 20 mM
taurine, hypotaurine and trehalose. Frozen-thawed sperm were evaluated motility, viability, membrane, and acrosome
integrity and sperm penetration ability. The results were compared to semen cryopreserved in tris egg yolk extender
only as control. Frozen-thawed semen evaluation cleary indicated that the addition of LDL and LDL-antioxidants
(taurine, hypotaurine and trehalose) combination were significantly improved (p<0.05) the viability (%; with staining
test using eosin-Y) compared to control spermatozoa. Also, in membrane integrity (%; with supravital hypo-osmotic
swelling test), not only LDL-antioxiants combination but also LDL were significantly increased (p<0.05) the swelled
sperm using HOST compared to control. Sperm acrosome integrity state was classified by CTC (chlortetracycline)
staining test. F pattern was significantly increased in LDL-antioxidant combination than control (p<0.05) and B pattern
was not significantly differences among all treatments and control. However, AR pattern was significantly decreased
in LDL-antioxidants combination than control (p<0.05). Pronucleus formation and sperm penetration index (SFI) were
significantly increased in LDL and LDL-antioxidants combination than control (p<0.05). Especially, LDL-taurine
significantly improved pronucleus fomation and SFI than LDL (p<0.05). It was concluded that LDL and LDL-anti-
oxidants in extender improved the freezability and fertility of Korean Jeju Black bull spermatozoa.
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e w7 WA Bote] AEA o) Wi Ao o)
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A% AR 24 FFA BAG Az o]

7P sask aflolgkar & 4 vl (Hammerstedt &,
1990; Curry 5, 1990). 52 Wol glo] thekst 524
7F AREE AL =, HEES 0] -85 Tris egg yolk 3]414]
v Yo R Ao T4 AN AxAl I ARSEHI 9l
= 3|AA| o]t} (Purdy, 2006).

AnbA o 7 Tzko] w8k Ax}e] FAA] cold shock
25 A2E ®Beskal A F A (Phillipse Lardy, 1940;
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Al BaEal vl (Watsond}t Martin, 1975; Quinn 5,
1980; Graham} Foote, 1987; Babiak &, 1999; Moussa
5, 2002, Bergeron?} Manjunath, 2006). LDL % A}<]
FA-g3l AgollA FAE 1] A H A FEAHES &
k= A& FXIA7]13L (Bergeron &, 2004), seminal
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A3kA1ZItkal Harg vl It} (Bergeron -5, 2004; Man-
junath 5, 2002). B3k, W2 9452 LDLO| A
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2 Ruskal 9t} (Watson¥}t Martin, 1975, Quinn 5,
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Hu 5, 2006, 2008; Jiang 5, 2007; Bencharif 5, 2008).
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Liu 5, 1998; Molinia 5, 1994; Storey 5, 1998).
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Table 1. Composition of Tris-egg yolk extender

Component Concentration
Tris 121.1 mM
Fructose 180.2 mM
Citric acid 2941 mM
Egg yolk 10%
Glycerol 7%
Streptomycin sulfate 10 mg/ml
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500 ple] DPBSE °l&dto] AF-FAIZ F, 10 nle| 4
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Table 2. Effect of LDL and LDL-antioxidants on motility and
viability of frozen-thawed sperm

Motility (%) Viability (%)

Control 64.00 + 9.62 56.25 + 642°
LDL 67.00 + 5.70 63.40 + 7.39%
LDL - taurine 70.00 + 5.00 69.70 + 6.12°
LDL - hypotaurine 68.00 + 5.70 67.25 + 321°
LDL - trehalose 70.00 + 5.00 64.55 + 243"

** Values with different superscripts within same column are sig-
nificantly different by ANOVA (p<0.05). Data are presented
as mean+SD.



150

Table 3. Effect of LDL and LDL-antioxidants on sperm membrane
integrity of frozen-thawed sperm

Swelled sperm(%)

Control 51.90 + 9.99°
LDL 61.65 + 5.18"
LDL - taurine 70.55 + 5.16"

LDL - hypotaurine 64.45 + 585"

LDL - trehalose 64.50 + 2.78%

a~c

Values with different superscripts within same column are
significantly different by ANOVA (p<0.05). Data are presen-
ted as mean+SD.
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ATt F pattern®] H|Eol| 9l©] LDL-taurine®| 2]+ of
7‘?"“ H] 3} ‘?rolz“’i 2 s UEROY (<
0.05), A&7 Abele] frel# ztoli= IS0t B pattern®]
H &2 BE AT Afole] folF Aol= yERA oF
Stk 12t} AR pattern®] H|Eol 1o LDL—taurineJ_’%
LDL—trehalose-J A folHdom e FFo] AR
pattern H]&-S YERH S, LDL-hypotaurine ~12]3L LDL
A 2] ¢] T’EQE izl vleke] RF fFolAom whe
9] AR patterns YEFIT} (p<0.05).
LDLY} EM3tA 9 £30] 32 & ¥ FA £ 5ol
A= B
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Fig. 1. Effect of LDL and LDL-ant10x1dants on capacitation status
of frozen-thawed sperm. *° F pattern values for various cryopro-
tectants with different superscripts were significantly different by
ANOVA (p<0.05). " AR pattern values for various cryoprotec-
tants with different superscripts were significantly different by
ANOVA (p<0.05).
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FeEs
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Zpe] AT H A= Fs M 7:‘-40]
o] A3}, LDL-taurine 2377} thzx+-ol EHo}‘ﬂ o
Ao H& FAHY F4ET SFIE YERIS EyE o}
Yz} (p<0.05), LDLO| = Aol Hlstol® FojAo=
e o A4 rﬂﬂ%ﬂr SFIZ eI (p<0.05).
Z12v} LDL-hypotaurine, LDL-trehalose 237} H]ul
3131S w, LDL-taurine A&7} thh &2 AW 3
BT SFIZ AT o] Alole] #o14 Hol= g
Atk %3} decondenced sperm HlE-ol $lo] LDL, LDL—
taurine, LDL-hypotaurine 28]l LDL-trehalose 23+
2F ool Hsiel feldon FO A%E vehit
(p<0.05).
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Table 4. Effect of taurine, hypotaurine and trehalose on sperm penetration ability using zona-free hamster oocytes

PN DC EN SFI
Control 0.40 + 0.55° 1.00 + 0.71° 1.80 + 0.84 0.36 + 0.13°
LDL 120 + 0.84° 1.80 + 045" 1.60 + 0.65 058 = 0.19°
LDL - taurine 2.00 = 0.00° 240 = 055 240 = 0.55 0.88 + 0.11°
LDL - hypotaurine 1.40 + 0.55™ 2.20 + 045" 2.00 + 0.71 0.70 = 0.10°
LDL - trehalose 1.60 + 0.55" 2.20 = 045 2.00 = 0.00 0.74 + 013"

PN: Pronucleus , DC: Decondenced sperm, EN: Enlarged sperm, SFI: Sperm fertility index. SFI=(PNx2+DC+EN)/No. of oocytes. SFI was

calculated by method of Oh et al., (2010a).

¢ Values with different superscripts within same column are significantly different by ANOVA (p<0.05). Data are presented as meant

SD.
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AWt o @ Gake o) HS FA HESH=H o]
2 AREE AL dth 7131 ¢} Qo] LDLe] &8k
A gallEl= A et AR S AT Wi
t} (Akhter %, 2012). LDLS °F 87%<] A &3} 12%9]
ol R g wo] glom, Tl Qx| R Fe
A1 FAAH coredl] 7118 (Cook# Martin, 1969) A
5 9F 35 nme] THHE EA3= dl (Anton 5, 2003),
Quinn & (1980)> &2 A4 LDLe|] HAWA LDL
Ax]Fo] G2k v el RS FAsohar A4
3}t LDLOA 711 QIAHLS Azpe] 54 2ol A
A} ake] Q1A ™S vix|ghrtar Barg vh 9t} (Graham
7} Foot, 1987). =, LDL¢] 52 3lolA 7%= &4
o RNE AAE HIshe 7|FRe ARl dAA
LDLE tAlgto =a] gxpuks tgAA 54 A4s
A} are] vk o) Eaks HA4el obe Zlojet 3
t} (Akhter %5, 2012). Hu % (2011)& 49| H2 AN
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FoHor ZFUEE Y Hardk vl k. HE3E taurine
S FAE AAL AAavh FFEE F2h0 =EFEHAY
52 g3l gdEetol ROSEHE HAE HEshs 4
S b vlaad EZolw (Alvarez?} Storey, 1983; Chen
‘s, 1993), hypotaurine g2}2] 52 2H7d-5<hol] A=t
=573, Pl 13 71FHA AR 21488 MK
= 98-S FP3 (Meizel 5, 1980; Boatman 5, 1990),
ehaloset= “dA}2] plasma membrane QoA 1422}
AeAgs B AT feds TVMA 2 &
glo] Aol gk Axre] AFAFS SUHAIZIT AL KAy
At} (Aboagla®l Terada, 2003). ¥ 9] Ay}, ZE A
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& Wrketed 783 xR AFEE L 9lth(Jeyendran
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ANA T4 BAEL AR vhe] il He] EAS A4t
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brane integrlty = NAAIIG AL Bargk bp glow,

taurine2 49 FAA N A|Fol ¢lo] ROSEH-EH 7@1]-’—
EiO}C’q qu“gj o 7H/;j/\]5{ll‘/}ﬂ Harg vl 9} (Uy-
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