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Abstract

Cryopreservation and in vitro fertilization (IVF) protocols are important in genetic studies and applications to
transgenic animals. Various studies about boar sperm cryopreservation have been studied for a long time. Those were

about the use of extenders, the choice of sugars, the cooling and warming rates.

The factors that influence the boar sperm are the dramatic changes in temperatures, osmotic and toxic stresses, and
reactive oxygen species (ROS) generation. Among these factors, ROS generation is the main damage to DNA which
is a principal genetic material and the most important for the practical applications. So we wondered whether ROS
generation could be reduced. In previous study, monothioglycerol (MTG) was essential for the culture of embryo stem
cells. Therefore we added MTG in the freezing extender based on lactose-egg yolk (LEY) with trehalose.

For the assessment of the frozen-thawed sperm, we focused onmotility, membrane integrity and DNA damage. First,
we used a computer-aided sperm analysis system for overall conditions of sperm such as motility and viability. Then
we performed the sperm chromatin structure assay for DNA integrity and hypo-osmotic swelling test for membrane
integrity. And our result showed the existence of MTG in the freezing extender caused less damage to DNA and
higher motility in frozen-thawed boar sperm. Also we checked a relative antioxidant activity of MTG in modified

Modena B extender.

We concluded that this reagent can activate sperm mitochondria at MTG 0.2 uM, contribute to sperm motility and
DNA integrity but there was no significant difference on membrane integrity. Also antioxidant activity of MTG in

modified Modena B extender was proved.
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Fig. 1. Effect of MTG on the sperm motility. The column represents
mean + SE, n=3.
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Table 1. The mean values of control and MTG treated post-thaw boar sperm (meantSE, n=3).

Parameter Control Monothioglycerol

100 M 200 yM 400 yM 800 M
Motility(%) 413+49° 41.7+2.5° 56.7 £2.9° 54.7+2.3° 50.0 £ 3.0®
Progressive(%) 163+58 250+ 1.0 26.0£6.6 260+79 243+32
VAP(1m/s) 28.9 +5.4% 23.9+1.6° 342+4.6 28.5+3.1% 30.6 £2.9%
VSL(um/s) 220452 19.5+22 26.6+6.4 252+5.1 252+1.9
VCL(um/s) 563+ 64 50.8+£3.5 61.6+6.0 44.4+16.8 57.9+99
ALH(um/s) 2.8+0.2% 2.5+0.3° 3.1+02° 3.0+03% 3.0+0.1%
BCF(Hz) 14.9 +0.9® 12.6 £ 0.2° 16.5+1.2° 15.8+0.9° 14.4 +1.3%
STR(%) 22.0+ 1.0° 183+ 1.2° 23.7+1.5° 243+2.1° 227+1.2°
LIN(%) 18.7+3.2% 12.7+1.5° 17.7+£3.8% 243 +3.8° 17.7 £3.8°

" Different letters(a, b) indicate a significant difference(motility :

VAP and ALH have a little significant difference.).

P<0.001, BCF : P<0.01, STR : P<0.01, LIN : P<0.05, however
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Fig. 2. Effect of MTG on the membrane integrity of post-thaw

sperm. y axis was expressed as a mean values with the
percentage of normal sperm counts. The column represents
mean + SE, n=4.
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Fig. 3. Effect of MTG on the DNA integrity. y axis was expressed
as a mean values with the percentage of normal sperm
counts difference between control. © P<0.05, The column
represents mean = SE, n=4.

=

= Z} control2 H| XS W A7}
H(P<0.001), A&7 WA E5o] W2 o]x et} ¢
2402 0.2 mMe MTGE H71etdS ® 7293 £0.5%=
Mg =2 mEZEDL 348 eI thFig. 4).

mMBe]| T3 MTG] 243} 8445 ol 7] §18te] DPPH
Hhe S JE A, A thEw o= AHE-E ascorbic acid
(A.A)9] 3213} SR MTGE 8kt &Ado] Aol A

o =2 3AS AT F A kFig. 5).

Ahe A9 AL

o
AN =

i

a

A7 5
2 Ytk G

loseE 412 £

A BEAY HA7t BERRE glycerol S T2 A&}
utierrez-Perez(2009) 5= %33 glucose treha-
Eolel] 0.5~4%2] glycerolS H7tste] A A
3, glucoseE ¥ 4% glycerol &4 o] 7HF =2 =] A2
24L& 3938 A H(Gutierrez-Perez 5, 2009; Hu 5, 2009).
ol A¥ A= HZol T2 BEA L] H7HIE glycerols F

—
EE

2 AREEE ol E AWRgth dEu & OE AelXe
blue pigeon®] Yol 4~8% glycerol T2 4~8% DMSOS}

TALPE 3| #7ste] 572 HZE31% tHSontakke 5, 2004). 71
22 gl & Ao +54S 91t 43, 8% DMSOE 7t

S W 7P = vt ol2d A A2 A
glycerol®] 54 W2 AlFRHH, B AFoAE glycerol 9]

SAHQ FFE 29, orIFe A 95k MTGE
7betG e, MTGS GKE4 oAl AxE 71 e 2AAE 4
A FEe) MTG A7l N 52 3] ol o £ 4E 5
& &<l th(Watson, 2000).
57 BEY 94 7o) g3 F DNAY &4 AEE gly-
74
= 70
@
*
=
IS
(o]
{ sl
| . I '
®
62
58
200

Concentratlon of MTG (uM)

Fig. 4. Effect of MTG on the mitochondrial activity. y axis was
expressed as a mean values with the percentage of normal
sperm counts. * P<0.05, ** P<0.01, *** P<0.001, The column
represents mean + SE, n=4.



Effect of Monothiolglycerol in Frozen-thawed Miniature Pig Sperm 269

350

30.0

250

200

150

100

relative antioxidant activity (%)

5.0

00
0 1125 225 450 900 1800 3600
Concentration of AA (UM)

450

40.0

350

250

200

15.0

10.0

50

relative antioxidant activity (%)

0.0

0 100 200 300 400 500 600 700 800 900 1000
Concentration of MTG (UM)
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The column represents mean + SEM, n=4.
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