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ABSTRACT

The present study evaluated whether pentoxifylline added to the freezing extender could improve the
sperm characteristics and function in canine frozen semen. Also the conception rate following Al with
frozen-thawed semen was investigated. The beneficial effects of pentoxifylline supplementation were visible
in motility, viability, acrosome reaction, and tail swelling patterns. Especially, highest sperm viability and
function were obtained in the forzen semen supplemented with 1mM pentoxifylline. The follicle size
measured by ultrasonography was 6.48 mm, 11.52 mm and 8.9 mm on 11, 13 and 15 days after the onset
of natural estrus, respectively and ovulation occurred on 13 and 15 days. The pregnancy rates in bitches
inseminated with frozen semen on natural and induced estrus were 71.4% and 75.0%, respectively. There
was no significant difference between the pregnancy rates in bitches inseminated with frozen semen
following natural and induced estrus, but the litter size was slightly increased in natural cycle.
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Table 349} 3ol &2 A 5C A ’\]Oﬂ
= OEP 7t #5749 Wst addo] gldl
v 54 &5 201]% OEP #7}et -64*4@1‘011*1
= & ol vtk A AR
o QlT+A Sélljr o dold 7HE T8F a9l
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olo] AL H#Qﬂ A FHOlar 5, 1989).
7P wol ol&EHL e T F|AelowA
Tris-glucose-citric acid(Foote, 1964), Tris-fructose-
citric acid(Gill &, 1970) % 37 4% glycerol©]
Shre egg yolk tris buffer (Olar, 1989)°|t}. 3
<+ E AN Y F 2% glycerol s T
gk 0.1M/Tris buffer= 7l AAFell Al &3
453 F544ES BT (England2} Allen,
1992). 2 2] Ao Al fructose, 5% glucose
2 8% glycerol ¥7}H U E F712 OEPE #H7}
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Table 1. Semen characteristics sperm among dog breeds

Breeds* Volume Concerétration Total slgerm Progr;:ssive Viability
(ml) (x10°/ml) (x10%) motility(%) (%)
A 4.6+3.1 130.0 £27.3 598.0 + 140.5 78.8+7.4 88.1+3.2
B 37+1.3 108.2+51.7 399.3+142.3 799+6.7 85.8+24
C 46=+3.2 2154+374 349.7 +£246.7 823+33 87.2+3.1
D 34+0.5 173.7+46.6 384.2+270.8 883+4.5 90.4+6.3
E 30+£1.2 73.0+£32.2 216.0 +140.5 804+43 85.6+4.6
Mean + SD.
* A : Beagle, B : English cockers spanie, C : Collie, D : Grey hound, E : Shihtzu.
Table 2. Semen characteristics between semen collection method
Method Volume Concerttration Total slgerm Progrfessive Viability
(ml) (x10°/md) (x10%) motility(%) (%)
Digital manipulation 3.9+ 1.9% 206.7+18.5  441.6+157.5 79.7+£7.0 89.1+£2.7
Artificial vagina 3613 157.2+£32.7 387.3+139.3 81.2+5.7 80.7+3.0

* Mean£SD.
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Table 3. Sperm motility in frozen semen
diluted in 3 different extenders

Extenders Motility(%)

Before freezing After thawing
EYTGG" 82.0+33 37.0+7.1°
EYTFG” 84.0+4.1 450+54°
EYTFGO” 86.0+3.5 58.0 £ 4.4°
Mean + SD.

** Means with different superscripts differ significantly
(P<0.05).

D Tris 2.422g, citric acid 1.152g, glucose 0.901g, egg
yolk 20%, 8% glycerol in 100 ml

? Tris 3.025g, citric acid 1.700g, fructose 1.250g, egg
yolk 20%, 5% glycerol in 100 ml

? Tris 3.025g, citric acid 1.700g, fructose 1.250g, egg
yolk 20%, 5% glycerol, 0.5% OEP in 100 ml

XTI} KOHA AL

1o o

3. Pentoxifylline
(1) X 2

4344 pentoxifyllineS 7} 2
AN} FAGE o AGafe

gt A¥= Table 49F 2t} AH 2% 0mM, 1
mM3} 3mMeo] X7tE AN FI T A
g ZHz; 702, 464, 564, 472%% 1 mM
of Ag7E v A7kl HlaE wejdoew

=Th B3 1mM F7lelA VCL, VAP, LIN
% AL dlzpel wis) tha ol Alor @
A 3mMelAE VCL, VSL¥ LINO| tjz=+- K}
A Yol T} Pentoxifylline phosphodiesterase
inhibitor24] <&l 4 ATt (Yovich, 1993). A=}
of AgAl AHE VCLY ALHE FA71H
(Rees &, 1990), @AFsl=-8-© 24 ROSE 74
A7l Ao ®awo] Utk EF FAeA
A A Aol g8l & AR 3EEo] )
el Barso] 9o (Wang 5, 1993), A
o 1mMellA AREEe] S7PF BaEdrt
(Brennan¥} Holden, 1995). 3 Esteves “5(1998)
= AbANA smM A7 A gE 5 2
o] Jjidol e 1 ¢ tE el
ko] 9191 em™  ARIC(Acrosome Reaction to
Ionophore Challenge) Al et HA|wk-g 7l
A8 Baakod vk Nassar 5(1999)S Abghol A 1
mM A olA VCL, ALH7} =LA 7§45 31 LIN
< AES HAsGlth Mckinney 5(1996)<
72mM A oA ROSS] @A 7HAe} B Eo
-} Aeb ags Basolth Maxwell
(19952 WA TZAZ 15mM H ol A
&AM, 172mM Aol A HA 231739
o] Aden 15mM A Goie] A 5=
Aol dalE iz} 2pol7} glrkar skt
ATolA 1mM Aol Fogt AiE
ol AN FARSIATE LEu
pen- toxifylline®] #2FF2 BARE thas 2f

o7t dee & Sk

2,
o

[e)
=iy 7/-1‘1:‘

e

Table 4. Effect of pentoxifylline concentration on sperm motion parameters after thawing

Fresh Pentoxifylline(mM)
Parameters™

semen 1 3
MOT(%) 70.2+3.7 464+ 59° 564+ 7.6° 472+93°
VCL(im/sec) 341+52 228+ 99 253+ 8.0 20.4+3.8
VSL(um/sec) 37.3+£45 11.1+ 9.0 124+ 4.6 9.6+3.0
VAP(ym) 36.1+£4.0 146+ 89 161+ 5.2 132435
LIN(%) 493457 425+11.8 43.7+£12.0 40.1+6.4
ALH(m) 3.6+0.9 34+ 04 37+ 03 35+0.6

Mean + SD.

** Means with different superscripts differ significantly(P<0.05).
*MOT : motility, VCL : curve linear velocity, VSL : straight line velocity, VAP : average path velocity, LIN :

linearity, ALH : amplitude of lateral head displacement.
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(2) AXtS| HOST

Pentoxifylline ¥7he 5272 A HOST
N e WA A}o] B[S Table 59F
2ok 4G 59 HOST Z3= 1mM2o| A
277} 59.47%= v 7T 0mM, 3 mMA]
g9 53.67, 53.87% Xt} =4 Vel &
AgdE$ HOST A= AN 67.6%=
ik HE JfelA HOST AAAMEEY]
s Ak fAEE gevte]l Han glonv XA
HOST®] =717} A7) WA= sEF w
2} zpo]7} gl Ao R o] 9tk sHelA=
HOST2] %% Z71°] 100~ 150 mOsmollA] 45~
60+ BFol™ HOSTZF 7| AH Aol wi-¢-
sk Ao BWuHT} (Rodriguez-Gil 5, 1994).
Ponce 5(1999)> AF oA 5mM2] pentoxifylline
#2]e] HOST AZelA 547 HA &4
4 FA7F ZA ANAEE Btk

Table 5. Effect of pentoxifylline concentration
on HOST of sperm after thawing

Pentoxifylline ~ Fresh semen  After thawing
(mM) (o) (o)
0 67.6%6.1 537448
1 - 59.5£4.5"
3 - 53.9+54°
Mean = SD.

*® Means with different superscripts differ significantly
(P<0.05).

(3) YA ES HAMY 2Hd

Pentoxifyllines 0, 1 ¥ 3mM #H7} & &
Falsh Axke] WELS Table 63 7t} g3l

Table 6. Effect of pentoxifylline concentration
on sperm viability after thawing

T AABEES 47 4093, 4333 2 4027%
24 1mM A277F a7 R} 59T Table
7 pentoxifylline A 2]l wheb HA =4
d ZAAE AN Aot Al Aol HA)
A2 80.0%%5 o, 483 Fol= pen-
toxifylline 0, 1, 3mM 7} % 1mM thE A
gFHT =A Uity AAFAAA 7
A7 Ha e 3e B d3dte &4
(Watson, 1990)7} A <=/ (McLaughlin %,
1992)°] F7te} AEA A BH(Alvarez®} Storey,
1993)et}h. w3k AAsd F FAeHe A
shRlzol shb= 5483 gAF el garH
AE zt= ARkl H]Eo|th(Mocket Zaneveld,
1987). Sdelxe FZFs & HAETZO]
o} A3t Ho]rh(Zalewski®} Andersen, 1983).
Aol A pentoxifylline 2|2 HA| A& 0]
ZAE Q3L (Esterves 5, 1998) AF x| A
oAl Fxjate] 75 Bago] By vl 9l
Y(Ponce &, 1999). Pentoxifylline * 2|5 %ol
A} 7)ol gk ddF ZAtel A Brennant
Holden(1995)2> Al&ollA 5mM X geolA
AEgEe] S/ Bauskgla, HgolA
Maxwell 5(1995)2 17 2mM¥} 57 6mM A2
ol A A e] vEo] 30 743%S 47 6%
t} E3] Paul 5(1995)= Aol 6mMe] A
ol gk wkgo] WA el zpo]7F & FOo R
Hasigivk 7 Aol 49 58] s2AAR T
Wzhgo] AP At &4 2 Ajle] HH
A

Wzbgel gk wkgel dEd ARAAel7E 8L

Table 7. Effect of pentoxifylline concentration
on acrosome integrity of sperm
after thawing

Pentoxifylline ~ Fresh semen  After thawing Pentoxifylline ~ Fresh semen  After thawing
(mM) (%) (o) (o) (%)
0 823+12 40.9+2.7° 0 80.0+2.1 34.2+54°
1 - 433+4.0° 1 - 393+58"
3 - 40.3+3.9° 3 - 35.1+5.1"
Mean + SD. Mean + SD.

“® Means with different superscripts differ significantly
(P<0.05).

** Means with different superscripts in the same row
differ significantly(P<0.05).
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= Zof HAFATKYu 5, 2002).

gt BAZGA S ARt A4 U
Elvt Itk(Platz®} Seager, 1977). ©l&lg JHA
Zpole]l digh 9le F A A @k &
A4 pentoxifylline H7FE#7} FEHel A
o7} vEht Aul= gtoz o] FAHN &
ek 9% U] e gy} FQE BEow
AbEE AT

ek oh]

N

WAZ 1171597k WEH 7] WA= Table
8} rom] AAWATI} Ring-CIDR=E 24
71N A Az elF5A e Ay Table 9
o} Zrh AT TAA A7 ds 9

Al F 119, 139 2 150 W ¥ 7] Fig |
T} o] 47+ 6.5 11.5mm % 8.0mmo|A
ow it FF o] dEFE A7 33

Table 8. Change in follicle size after estrus

Days after estrus

Follicle
Day 11 Day 13 Day 15
size(mm in dia) 6.5 11.5 8.0
Table 9. Pregnancy rate and litter size
between estrus methods in bitch

inseminated  with  frozen-thawed

semen
No. of bitch
Inseminated Pregnant(%) Litter size
Natural 7 5 (71.4) 6.6
Synchronized 4 3 (75.0) 2.6
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Table 10. Length of gestational sac in pregnant

in bitch
Days after Al
Sac 20 25 30
length(mm) 13.7 28.5 40.5

Day 30

Fig. 2. Images of gestational sac in early pre-
gnant period.
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