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Change of Sperm Viability and Acrosome Integrity of Post-thawed Korean
Jeju Black Bull Spermatozoa according to Glycerol Concentration
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ABSTRACT

This study was carried out to establish most suitable freezing condition, to evaluate the different glycerol concentration
of freezing and thawing rates on motility, viability, membrane integrity and acrosome intecrity of frozen Korean Jeju Black
Bull spermatozoa. Semen was collected from a Korean Jeju Black Bull using an artificial vagina and transported to the
laboratory. The semen was extended gradually 1:5 then cooled slowly for 2 hrs to 4. The semen was diluted 1:1 with
cryoprotectant extenders (3%, 5% and 7% glycerol) and equilibrated for 2 hrs at cold chamber and packed to 0.5 ml straws.
The semen straws were located above 3 cm of liquid nitrogen for 5 minutes, above 5 cm for 10 min and above 8 cm for
10 min. And then the frozen straw was plunged into LN,. The presented straws were examined the viability and motility
after thawed at 37C water bath. The viability and membrane integrity immediately post-thawing were significantly higher
in samples frozen in 7% glycerol than 3% and 5% glycerol (p<0.05). After CTC staining to assess acrosome integrity, F
pattern was significantly increased, but B pattern was significantly decreased in 7% glycerol (p<0.05). Freezing distance of
5 om from liguid nitrogen and pre-cooling for 10 min yield better survival and membrane integrity, but not significant
difference. However, AR pattern according to CTC staining was significantly decreased in 3 cm for 5 min.

(Key words : Korean Jeju Black Bull, semen freezing, cryoprotectants, glycerol)

N =2 £H 07 olRojxel & Zlo|th AFFHES AT oz}

T2 shEe] 9o} A A} FH AU Hue) 2A

AF B9E FAOOl 5850 Qe @9 % Az 53 @ FHAT Aok F ATFHL 44 &Y HIFR NE
A G gel @ 84 B9 BRET Atk A2 59 $A4 BAL P 99 7 F29 W ol thVish-
B AFEW 34704004 31001% 7 AFSE T 912 (2010), wanath®} Shannon, 2000). 915-44-& 28 g o] o8 Wy
B4 FE0R BRI o] AdHoR o] gAe] Y} ol A gl o] &3t FA HAC R BESE Yol 9l
Ty 2 e e tekd 86 2 25 28 4R v, AT AYE FAHs ~196TelM BESH qhof
AP RA Al HEo] Wastt olgfdt g4 $eel  ALF Hyke] JHEathBolten §, 2005). Lt WAE %
AF 595 BEST o)Lt YA B ME HAg o] L3l Fote] B2 AEES 2 F ASEL AR HA st
M $ATE 018 WO THo| sbsaith g ] AY ¥ 2Es §4 5 T3 $4 Wyl wekA
OgT WEL FRTVY ol§ HEe) Wista HFol o]  ATEH FYo) P WA HLeibosh Bradly, 1999). 4%
B3, PAAOHE £ ws) £4A) BFe) sbgath. B TR 7 2001 9} of so% AR AR £4E 9
aEy B AF oo goje] AHs B4 BEd) BEE HC(Watson, 2000). ol @ HE &4 4 3 Skl 4
AF7E vl ol Eek Adgolnh mekd dA) B 98 59 EAWel WA dAskel os) 71elslE 2O R (Mazur, 1984),
A 55 4L 9% Lo g Ao Mz HFol A olgieh £AS WAy 1% FAA o A FH BIA

(B ATE WIEE $EAEH FYE A AR QAo o8] o] FolF A,
" Correspondence : E-mail : spokis@naver.com



S

454 T4 A Az o} M £23 29lolgw
UTHHammerstedt &, 1990; Curry &, 1994). 72 =€
o] ke SIMAIZE AR EH T e, Lol FE AL
Ao 4 2= Tris-Egg yolk extender = milk extender
7b 4] AR E AL QltHAhmad 5 1984; Ahmad %, 1986; Bi-
lodeau %, 2002). Polge $(1949)¢) 79k} o} %, tnlf el E
2 QA Az A AEEE EOE olycerolo] 4 HIAE
A AFEER 212, methanol, ethylene glycol £3 37 £
Aol Aol o] &HE uHU AEY AT 2 BIA
2 494 itk Glycerol2 £2 Al Al ZW A3 A5}
71 fl3) Az BS 2stng 3, apale] Mz o A
Fotd & oAl AEEs & ]Qﬁib‘i T2 FelT wAgR
28} glycerol2 Aol A M Eue] BAE JeEhIEE A&
M HFE FA#l s GRS AT o By
E glycerolHr} FHSHA ol ¥ £4E ofg WEslx] o)
ool & AFtolMe & FA AY AZ A 7P BEFHoRE A}
253 9= Tris-Egg yolk extenders) A543 2 B340
glycerol 2 A|F &9 52 FAL WAL 335 glycerol
HF2 S5 AF E P AEE 2 HA A )
A= FEFE 2ABIZA AA S

e 2 o o
S, %

2
< A8 A A= axd (Model 66000-D, Nasco,
FHK, ¥&)& AH&ste Aigatdoh Ao AHE Y &
< A A ANHY BAHE ZHAT &
& 2~33 4HlY FHE PEA I TS
7kt o] FolA W £ penisE AF o AYFA 7‘3“‘11
#HE shych 9E4d9 rrxl's’—}x: 8(.3% FA SR o,

25 ofy it >~2ﬂ
glo o

b ol
2
g
r
B
=
&
Lo
%
8
o
o
L
s
X
Oft
o
N
2o
o
2
k=S
0o
{1

E}‘ AEHE g2 01%%31 EREY 15 ml tubeE )
FEh Bag HALe 37T
Fare Yol 2&EA HPLE o) Fstgrh

ro A oo
o
°
o i
bl
ol
ea
ox.
2
tlo *

2. Y M A AE

2 A¥el olfx HEA AL Table 13 gow, £7
HIAR 3,5 7% glycerole AH&3dth A3E Hoe
SA AR SN, Agde] 28 WX oA dHe
Tris-egg yolk extenderg ©]&3ted 5 GAE AR Ao 3
At F oA ot WA BAY B4 F glycerol(3,
5, 7%)°] A7t g4 98 Hrtslod 2417 B HY S
StHom, HFo) @ FAs 5x10° /mlZ 2 T 0.5 ml

Table 1. Composition of Tris-egg yolk extender

Component Concentration

Tris 121.1 mM
Fructose 180.2 mM
Citric acid 294.1 mM
Egg yolk 10%
Gentamycin 3,5 ™
Streptomycin sulfate 10 mg/ml
Glycerol 0.3g/1
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Table 3. Motility and survival rate of sperm according to different
glycerol concentration

Glycerol Motility Survival Membrane
concentration (%) (%) integrity (%)
3% 27.5+0.15%  16.1+£5.52° 12.13£ 547
5% 550£0.10°  33.1+£5.19° 21.94+4.42°
7% 725+ 005% 43.9+333°  3550+6.84°

27 Values with different superscripts within column are signi-
ficantly different by ANOVA (p<0.05). Data are presented
as mean £ SD.
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Table 2. Definition of sperm membrane pattern by CTC staining
Pattern Description
Full fluorescence characteristic of ejaculated spermatozoa: Characteristic of uncapacitated sperm
B Banded-indicative on capacitated spermatozea and fluorescence only in the post acrosomal region: Characteristic
of capacitated sperm
AR Sperm showing a mottled green fluorescence over head or no fluorescence on the head: Characteristic of typical

acrosome related spermatozoa




190 A3, 2938, e,

03% Glycerol
5% Glycerol
B7% Glycerol

F pattern B pattern AR pattern

Fig. 1. Change of sperm capacitation status according to diffe-
rent glycerol concentration. *8 F pattern values for 3, 5, 7%
glycerol concentration with different superscripts were sig-
nificantly different by ANOVA (p<0.05). *® B pattern va-
lues for 3, 5, 7% glycerol concentration with different su-
perscripts were significantly different by ANOVA (p<0.05).

Table 4. Effect of straw-located height and duration above LN, at
freezing on viability and motility of frozen-thawed Korean
Jeju Black Bull semen

Height- Motility Survival Membrane
min (%) (%) integrity (%)
3 cm-5 min @ 68.75+0.03 45.19+0.92 35.19x7.92
5 cm-10 min  75.00+£0.06 51.94+4.10 41.19+494
8 cm-10 min  75.00+0.06 47.94+5.17  40.94 +4.04

Data are presented as mean + SD,

8, AEE I AR 2744 EF 5 cm =ololA 1087
dH] 34 dF Tl thh =2 AFAE JeIA T 593 2
ol & 4 glith

4. O[H| SZ Z710| FAtY HA A H3lol| 0jX = FEt

Fig. 2= oH] 34 7ol 52 §3 F A=l AA) ke
Wstol] M A= Gafol] thsk Aolth F4 F3 F AR H
A FEE AHE IR CTC stainingS 4133 23} F pattern
& glycerol®] FEol wa}l 1 v &o| FisheE S vER
o, B pattern®] H]-&-2 5 cm ¥OldlA 108 <Ju] 243 4
7oA o =2 H &S JER ST, 8 cm =0l A 102
7+ dul FAE AETAAE 3 em FolAA 5E7F on] 54
ARTET oA B2 ¥EE JeAT 371 Ad T BF §
217 Aol Atk T2 AR pattern®] IME 3 em Eol

70 - I13¢m-5min
M5¢m-10min
60 - H8¢cm-10min
50 -
40
30 -
20 -
10 -
0 .
F pattern B pattern AR pattern

Fig. 2. Change of sperm capacitation status according to diffe-
rent pre-cooling condition. ®® AR pattern values for 3~5
min, 5¢cm-10 min and 8 cm-10 min with different super-
scripts were significantly different by ANOVA (p<0.05).
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