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Effect of Ethylene Glycol Concentration and Freezing Speed on Post—thawed
Semen Viability and Acrosome Integrity in Korean Jeju Black Bull
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Subtropical Animal Experiment Station, National Institute of Animal Science, RDA, JeJu 690-150, Korea

ABSTRACT

The objective of this study was to examine effect of ethylene glycol for semen cryopreservation in Korean Jeju Black
Bull. The semen was cryopreserved with extenders containing cryoprotectants (7% glycerol and 3%, 5%, 7% ethylene
glycol) and packed to 0.5 ml straws. The semen straws were located above 3 cm of liquid nitrogen for 5 min, 5 cm
for 10 min and 8 cm for 10 min. And then frozen straw was plunged into LN;. Post-thawed sperm motility, viability
and membrane integrity were significantly higher in 5% ethylene glycol (72.55.00%, 54.88+0.66% and 46.00+2.40%;
p<0.05). Motility and viability were similar between 7% glycerol and 5% ethylene glycol. However, the membrane
integrity was significantly higher in 5% ethylene glycol (34.69+4.64% vs 46.00£2.40%; p<0.05). The viability and mem-
brane integrity were significantly higher in 5 cm for 10 min and 8 cm for 10 min than 3 cm for 5 min (viability:
55.8112.94, 55.19£3.34 vs 47.94+3.48% p<0.05 and membrane integrity: 44.94+3.51, 46.06+2.25 vs 40.38+1.03% p<0.05).
The percentage of capacitated sperm assessed by CTC staining, percentage of F pattern was higher in 7% glycerol,
5% and 7% ethylene glycol, and AR pattern was significantly higher in 3% ethylene glycol. F pattern was significantly
increased in 5 cm for 10 min and 8 cm for 10 min (p<0.05), but AR pattern was significantly increased in 3 cm for
5 min (p<0.05).
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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%
Ethylene glycol 3,5 7%
Glycerol 7%
Streptomycin sulfate 10 mg/ml
Gentamycin 03 gfl




Effect of Ethylene Glycol for Freezing of Korean Jeju Black Bull Semen 379

e &8 Hot

At WEA L Eosin Y QA4S o] &alo] MES
H7kskAth 0.9% NaCl £l 0.5% Fosin Y~ 2.3
10 plo] AAE Eeol= Zghs 9o & e
E]:_/] oﬂ/\nouo /\101 Tukgl ohe A = ig =]
MicroLux 57X 70, Olympus, Japan) 0}01] A st
AT 1009Eo A S AElE BEste] TE 1709 200
Ml Az I8 0}04 A G He WM Hl&
< Ao, A F 2749 Jiﬁ ThEo] & 40070
o] AAE FIEES Y *ﬁz < ﬂﬂo}‘ﬁﬂr

olft rSL' rUlo

YA 28y Hot

AA 264E F7317) 91519 Jeyendran 5(1984)
o e WHEe] ARt 98 o183 A n)-
o] WY FEE 245 E‘r(Hypo-Osmenc Swelling Test).
37Ce Aol (150 mOsmy/kg, 0.45% Nacl £9) 1mlol
Aap BE 100018 £l 37CA 557 AA7
F gEbol= Sk mddtel JAG 2709 RS v
Sof TEY 2007l B4 FEEskel Aaztel ea
& B7¥aele

A HE %o EY

A W) S 5487 98kl Chlortetracy-
cline (CTC) oﬂxum 0 /\],Q_O],Oﬂ ou:] ] HLHJ o7 ;Gx}q
ARCET Eﬂ‘:ﬂr Z*Xﬂ“‘ ik e e Z/\}é}‘ﬁiﬂ}. L
400 gxoﬂxi 257 dAEE AFHg o 500n19
PBSE H7hake] AlR-FAI7 ke 500 nlel CIc &<
(750 uM CTIC, 130 mM NaCl, 5 mM cysteine in 20
mM Tris buffer; pH 7.8)S Eg3to] 2027 o)A 4
SHjFetitt CICY) W& 1 A)7)7) ﬂ%o}oﬂ 10 nl
9] 125% glutaraldehyde solution (in 0.5 M tris-buffer;
pH 7.4y5 A718Ilth. dAlE Hae wo] kg 47T

ko] AA T W8t o] FEL Fraser 5(1995)9] &5
£ wgiti(Table 2).

A
o

A A AR 2R3 (SPSS Version 18.0)%
o] gstiom, AFEe FAFN AxA FEAA TH
R A = AnEE Lo mE & 4 52%
9 Axpe £2o] Y@ AE ANOVAS AAlakd
°ol/de AAsialvh

AFEL-2] HAE Z L7] E}E 55.2] ethylene glycol
= olgst T2 BH ¥ Faeile W AAe 254
U AJEFo| Bt A3 Table 33} 2t} gxle] &3 o

‘01/\1 3% ethylene glycol®] F=7F -Fo] %) THAE
E 12 (p<0.05), 5%} 7%«] ethylene glycol 2%134?7*

o M= frol4 Z}O] VER A e gt 1314 AEE T}
apet 27730l o1 A 5% ethylene glycol %7} 47.94
+4.45%9} 41.6323.20%% o= b‘ﬂﬂ L‘rE}M_U%(;K
0.05), 7% glycerol A7 thatols FoJHoR =&
/pgz o3 o E.Oﬂr/}‘(p<0 05

EEX%]L *ﬂ_ﬁ/ﬂi HEsto] Axes Fst ¥
630] o] Foj Al =thale ﬁl)r* ‘/}E}LHE}(Gﬂmore s
1995). 4 ¢] o@iﬁzﬂb W 2kodlA M Qro R
w2 A HFeh =40l %M 6h:‘r(H.aumson =, 199).
thdet FARTA Y I HEF 75 BaAd met
1 5ol E}th, ethylene glycol> AFGilmore &, 1995),
#(Phelps 5, 1999), 72]3 SA)(Gilmore %, 1998) A4+
AN e TS Bud v vk

A Baslon, G 5 4AZE ool BEITE A 2 dTE 7590 52 Ag Azsed 9
Table 2. Definition of sperm membrane pattern by CTC staining
Pattern Description
F Full fluorescence characteristic of ejaculated spermatozoa : Characteristic of uncapacitated sperm
B Banded-indicative on capacitated spermatozoa 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

Table 3. Comparing various ethylene glycol concentration with glycerol for cryopreservation

Survival (%) Membrane integrity (%)

Concentration Motility (%)

7% Glycerol 72.5 £ 5.00°
3% Ethylene glycol 55.0 £ 10.00°
5% Ethylene glycol 72.5 £ 5.00°
7% Ethylene glycol 55.0 + 10.00°

43.94 +3.33° 3431 +552°
28.63 + 4.07° 21.38 +4.03°
54.88 + 0.66° 46.00 +2.40°
44.75 +333° 34.69 + 4.64°

"¢ Values with different superscripts within column are significantly different by ANOVA (p<0.05). Data are presented as meanSD.
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Table 4. Effect of straw-located height and duration above LN; at freezing on viability and metility of frozen-thawed Korean Jeju Black Bull

Survival (%) Membrane integrity (%)

semen
Height-Min Motility (%)
3 cm-5 min 72.50 £ 0.05
5 cm-10 min 76.25 +0.05
8 cm-10 min 76.25 +0.05

47.94 + 348 40.38 + 1.03°
55.81 + 2.94° 4494 + 351°
55.19 + 3.34° 46.06 + 2.5

** Values with different superscripts within column are significantly different by ANOVA (p<0.05). Data are presented as mean+SD.
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Fig. 1. Change of sperm capacitation status according to different
glycerol concentration. *° F pattern values for 7% glycerol and 3,
5, 7% ethylene glycol concentration with different superscripts we-
re significantly different by ANOVA (p<0.05). “ B pattern values
for 7% glycerol and 3, 5, 7% ethylene glycol with different su-
perscripts were significantly different by ANOVA (p<0.05). ** AR
pattern values for 7% glycerol and 3, 5, 7% ethylene glycol with
different superscripts were significantly different by ANOVA (p<

0.05).
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Fig. 2. Change of sperm capacitation status according to different
freezing speed. *° F pattern values for 3 cm-5 min, 5 em-10 min
and 8 cm-10 min with different superscripts were significantly
different by ANOVA (p<0.05). *™° AR pattern values for 3 cm-5
min, 5 cm-10 min and 8 cm-10 min with different superscripts
were significantly different by ANOVA (p<0.05).
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