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ABSTRACT

The purpose of this study was to examine the effect of growing stages of the Korean Native Striped Bull (KNSB)
on the freezability and fertility of frozen-thawed semen. First, we investigated the total motility (TM) and progressive
motility (PM) according to the diluent used for semen freezing. Second, we examined the effect of the age of KNSB
on semen volume, TM and PM of fresh and frozen-thawed semen. Third, we examined the effect of frozen semen
from the different age of KNSB on the in-vitro fertilization rate, and the artificial insemination pregnancy rate. The
diluents used in this experiment were Triladyl® and Tris-egg yolk extender (EYE). Semen was collected from 5 KNSB
in the growing stage (15 months) and 5 adult KNSB (36 months). When Triladyl or Tris-EYE extender was used
for semen freezing, there was no difference of the mean TM and the mean PM. However, the mean TM was
significantly higher in Bull No. 1885 than Bull No. 4283 (p<0.05). The mean volume of semen collected from the
15-month-old bulls (2.3 ml) was significantly lower (p<0.05) than that from the 36-month-old bulls (5.0 ml). The
mean semen concentration was similar for the 15-month-old (2.1 x 10° spermatozoa/ml) and 36-month-old (1.8 x 10°
spermatozoa/ml) bulls. For the 15-month-old and 36-month-old bulls, the mean TM of fresh semen were 93.7% and
88.3%, respectively, and the mean PM were 97.0% and 88.3%, respectively; the 15-month-old bulls showed a
particularly high PM (p<0.05). For the 15-month-old and 36-month-old bulls, the mean TM (56.0% and 58.0%,
respectively) and the mean PM (64.0% and 70.7%, respectively) of frozen-thawed semen did not differ. The develop-
ment rates of embryos after in-vitro fertilization and the pregnancy rate after artificial insemination using frozen-
thawed semen did not differ according to the bull’s age. In summary, semen volume differed according to the bull’s
age, but semen concentration and survival rate, the in-vitro fertilization rate, and the pregnancy rate did not differ
according to the stripe bull’s age. Accordingly, semen from bulls in the growing stage can be collected and frozen
for the preservation and multiplication of rare livestock.
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Table 1. Effect of freezing buffer on total motility and progressive motility of frozen-thawed Korean Native Striped Bull spermatozoa

Bull No. 1885

Bull No. 4283

Buffers
Total motility” (%) Progressive motility” (%) Total motility” (%) Progressive motility” (%)
Triladyl 79 £ 3.6° 68+2.6 68 +5.6° 73+4.9
Tris-EYE™" 72 + 4.1 70+ 6.1 60 +3.3° 63+5.3

*b Entries with different superscripts are statistically different (»p<0.05).

" Total motility; Live spermatozoa / Total spermatozoa.

" Progressive motility; Progressive spermatozoa / Number of total motility spermatozoa.

™ Tris-EYE; Tris-egg yolk extender.
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Fig. 1. Total motility(TM) and progressive motility(PM) of Korean
Native Stripted Bull's frozen-thawed semen collected when
they were 15-(Jl]) and 36-( ) month-old.
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Table 3. Effect of frozen-thawed semen from 15- or 36-month-old
Korean Native Striped Bulls on the development rates
of embryos after in vitro fertilization

Age No. of No (%) of developed to
(month)  oocytes >2 cell 8 cell Blastocyst

15 210 113 (53.8)  55(26.2) 28 (13.3)

36 210 121 (57.6) 59 (28.1) 34 (16.2)

Table 4. Pregnancy rates of Korean Native Striped (KNS) Cow
after artificial insemination using frozen-thawed semen
from 15- or 36-month-old KNS Bulls

Age No of Pregnancy Parturition
(month) recipients (%) Male Female
15 19 8 (42.1) 4 4
36 38 18 (47.4) 10 8

Table 2. Ejaculate values for volume, sperm concentrations, total motility and progressive motility of Korean Native Striped Bulls from

semen collected when they were 15 and 36 month old

Age Volume of Concentration of spermatozoa Total motility” Progressive motility”
(month) semen (x10%ml) (%) (%)

15 23+02° 21£05 93.7+1.1 97.0 +0.5°

36 5.0+0.2° 1.8+0.2 883+2.8 88.3+1.9

*b Entries with different superscripts are statistically different (»<0.05).

* Total motility; Live spermatozoa/Total spermatozoa.

" Progressive motility; Progressive spermatozoa/Number of total motility spermatozoa.



o

L)

pi

sulfoxide), ™3 (Tris, Test), oA H(glucose, lactose, raffinose,
saccharose, trehalose), ¥ fF(sodium citrate, citric acid) ~L2] 3L
A A (penicillin, streptomycin) 522 4 = o] A Th(Arriola
9} Foote, 1987; Evans<} Maxwell, 1987). =l A A=) &
A-s|XA = FE G As A5 AE A xst AMESA,
APEoZ FAv) == AndroMed(Minitube, Germany) 3]24=
EE Triladyl 8]4A1E ©1 833 UTHChaveiro 5, 2006;
S, 2007; Shiva Shankar Reddy &, 2010; & &, 2011). &
(2011) AndroMed 3]XA] 9} Tris-egg yolk &A1& AL&3}
o] A3y HAE FAS A, Tris-egg yolk 3| XA 7} A
89.7%=A1 AndroMed 3|2 Aol H]ste] AJEgo| ERo, &
Fol7F Atk shqdch Bt Triladyl 8|44 & ©]-&-&
TAF ] AEE0] Hit 56.4%, EEo] H 89.0%
SATHEN 5, 2007). E-9-14 AndroMed S]A4AE ©]
Ag3 Ao AEEC] HF 43%, L HT 66%
S, 2009). & AFlME A A5 GAL] AEE
=520l MAZRY Aol A H ALY, S AA o wp
+ UATHTable 1). ©1/¢e] Aol A 2+ 4A 9 F
< LT AFLolA 313 Fhe] 7Fs e Triladyl
s|MA S BVt =5 A0 E AztEct ¢, Triladyl 34
= e AHA5 MLE B 36 ML)l o
2 54-83 ZAe] TM3 PM v &2 zel7t Sl thFig. 1).
R0l §79719F 4FolA HA S v watlS o Aol
A 4.9 miol A 7.1 mlZ 27489 2 (Garner 5, 1996), 35
AN = 454 AF FE5-2 FAFol 4.58 mIAL, ALl
~TAR wobgldl mel FNEE 625 mlE FS7hskATh(e]
, 2006). 2 AFelA Hghe Fae] JAFE 15/4EF o]
Hat 2.3 ml, 3670 YW F#F 5.0 mlEA AFo] FolAFE
Aol gFo] F73l(p<0.05) ol A At AT
4 AF AAFE 22 1.5~1.6x10%ml, % 12.9~16.1x
10%ml, 2&-9- 4.1~10x104mlE B 2% 3 (Gamner 5, 1996;
gk 5, 2007; ©] &, 2006), & Ao A= FAErt 157/1DH
B 2.1x10%/ml 2 3671 €93 1.8x10°/ml 24 Ao W 3}
ol ATk AN AT HA ] AEEF €E2 97 747
H 80%(Z 5, 2009), k= AEE 56.4%, &2 89.0%
R 5, 2007; & 5, 2011), B AFANHE T™M H] &)
88.3~93.7%, PM Bl & 88.3~97.0%=2A A& w2 X}o]
7F QA=A 2 %tHTable 2).
A T o] &EHE A= At AEE TS 3
n X B2 o]o] ZEHE M dFyFAgolut g o]

o
Fel&st £ A Al
J

ot 1%

(

iuJ

=

_@—ﬁl‘?ﬂ{ﬁri"}ﬂo
rﬁ@ oft K

Mt X 32 ofo i =

2
[

I

(93]

o ol o

N
==

ok

dle] H7= EE, T

Agsl golol @ 4% B7hh L2 stekSansone 5, 2000;
% 5, 2009). 4o FA BAS 918 AvAF A7 3o}
A Agne gole] FHSS dA et thh R

193 Aol B2 QoM SNt fae) APol e FAY, AUFHY FY P AFFY YN wAE & 33

= ol&3te] FAFEH AN 4 THE FHUbskarh
QA o] Whdol= Wi 2uKYang 5, 1990), Al &A%
ZZ1(Ward 5, 2002), AAMxEZL FF v F(Eyestone} First,
1985), o= ¥(Rosenkrans &, 1993), &% (Nagai, 2001; Wright
<} Bondioli, 1981), A2 <K Abe &, 2002; Hoshi, 2003), 4+
2 FE(Lim 5, 1996), vl 9] £F(Gandhi 5, 2000; Gard-
ner, 1996) 5°| Y&FE mA L, 53] dAE AFde &F
Yo FAE AT W JEE vAes ASE By
H 7 AtKKim Park, 2011). 3H, 599} 3h-9-2] A5
2 dgg2 o)t IS KE 5, 2009), AndroMed )4
T Tris-egg yolk S|MAE o]&3slo] FAg ek g
o2 AgrA g e wiwtE WE-go] Tris-egg yolk 3
AA 7} =RTHE 5, 2011). =3§ 1 52007) He$ =2
ool vty WE 3 JAFFH dAEo] g Y
Hlgte] Eoha stch & AfelAe Fghe i Al

£ Wi¥EE IES(Table 3)% JAFFH U4 E&(Table 4)¢]
3l
(o]

X

ol Itk o)A Asfol A A QA o] W= g
T ALEsle S AA M ol A Qe vk =4
Sol TFPAHLE JIFS vAA T Fio dFe| WE &3
= s Ao E FAudn
B Ao AnE F3eE H3e F4e dFH = A
A o= AHHY, A A T2 2 T™M v &, 54§
) Aol TM3 PM Hl-& 2 A 9] wiwtx wahg- 3} <134
AA&e Aol= gl mEtA SA BA 4 FEA Y
< F83gH ey 59 A avrEe] BHEN S
71898 Rog 7|ulAch
74 =
—

Aok SAEH AF AH TEAS FHTS AES]
st AR, 52 34 A|(Tris-egg yolk extender(Tris-EYE)
2 Triladyl)ol w2 239 G #+2] total motility(TM)} pro-
gressive motility(PM) Hl &S ZAMSIA Y, 41, 157143 2
3e7H Ll Hhg oo FAF A 2 T2 PR
TMZ PM HIES WIS RA Y, AA, Fghe AF o w4
2bg FAAN Ao wEdg 2 dF3Ty dANES A
Ech Hes A
&l el TM P

)
e T™M H1&9] ztol= S AT Ad9 P 15704
3

£ ©
jas)
o
rlo
_}‘.1_5
o
N
2 rir
32

B F47F HiE 23 mlolYX 367N YE FAE HHE 5.0 mlE
A 981 ko U(p<0.05), T 15708 H o] HF 2.1x
10°/mlZ A, 367093 9] 1.8x10°/mle} ¥Is=&tdth AA A%
AL TM H&-2 151285 2 3670 Lo zhzh
93.7% % 88.3%, PM M & 717} 97.0% % 88.3%EA], 53]
PM H]&o] 157 BAA foaA E=Uthp<0.05). 52-&



34 g,

& A=te] TM HIE-S 3 56.0~58.0%, PM H|&-S i 64.0~
70.7%EA zkol 7t Atk A4 Al wat AAE 224
(e}
=

2]

o

AL o3 A vy A3t A9l me
? NEE 7

o =
2
2
o,
—
=<
:J_‘
g
=<
R
o
e
N
o
=
rII,
K

o) Aol YT WA &4 B &
Aot Hes 5o HaAAtEe B
= 7o,

a1z
=2
N
£
oty
poi)
|o

b

il

ro

ks

Abe H, Yamashita S, Satoh T and Hoshi H. 2002. Accu-
mulation of cytoplasmic lipid droplets in bovine embryos
and cryotolerance of embryos developed in different culture
systems using serum-free or serum containing media. Mol.
Reprod. Dev. 61:57-66.

Amann RP, Kavanaugh JF, Griel Jr LC and Voglmayr JK.
1974. Sperm production of Holstein bulls determined from
testicular spermatid reserves, after annulation of rete testis
or Vas deferens and by dairy ejaculation. J. Dairy Sci. 57:
93-99.

Arriola J and Foote RH. 1987. Glycerolation and thawing
effects on bull spermatozoa frozen in detergent-treated egg
yolk and whole egg extenders. J. Dairy Sci. 70:1664-1670.

Chaveiro A, Machado L, Frijters A, Engel B and Woelders H.
2006. Improvement of prarmeters of freezing medium and
freezing protocol for bull sperm using two osmotic supports.
Theriogenology 65:1875-1890.

Evans G and Maxwell WMC. 1987. Frozen storage of semen.
In: Salamon’s Artificial Insemination of Sheep and Goats.
Butterworths, Wellington, pp. 122-141.

Everett RW and Bean B. 1982. Environmental influences on
semen output. J. Dairy Sci. 65:1303-1310.

Everett RW, Bean B and Foote RH. 1978. Sources of variation
of semen output. J. Dairy Sci. 61:90-95.

Eyestone WH and First NL. 1985. Co-culture of early cattle
embryos to the blastocyst stage with oviducial tissue or in
conditioned medium. J. Reprod. Fertil. 85:715-720.

Field MJ, Burns WC and Warnick AC. 1979. Age, season, and
breed effects on testicular volume and semen traits in young
bulls. J. Anim. Sci. 48:1299-1304.

Flipse RJ and Almquist JO. 1961. Effect of total digestible

nutrient intake to four years of age on growth and repro-

ductive development and performance of dairy bull. J.
Dairy Sci. 44:905.

Gandhi AP, Lane DK, Gardner DK and Krisher RL. 2000. A
single medium supports development of bovine embryos
throughout maturation, fertilization and culture. Human Re-
prod. 5:395-401.

Gardner DK. 1996. Environment of the preimplantation human
embryo in vivo: metabolite analysis of oviduct and uterine
fluids and metabolism of cumulus cells. Fertility and Ste-
rility 65:349-353.

Garner DL, Johnson LA, Allen CH, Palencia DD and Cham-
bers CS. 1996. Comparison of seminal quality in Holstein
bulls as yearlings and mature sires. Theriogenology 45:
923-924.

Hahn J, Foote RH and Seidel GE Jr. 1969. Testicular growth
and related sperm output in dairy bulls. J. Anim. Sci. 29:
41-47.

Hoshi H. 2003. In vitro production of bovine embryos and
their application for embryo transfer. Theriogenology 59:
675-685.

Kim So-Seob and Park Yong-Soo. 2011. Associations between
pedigree, meat quality, and meat quantity of slaughterhouse
donor cows and oocyte recovery, embryo development, and
pregnancy after embryo transfer. Livestock Sci. 142:42-47

Lim JM, Liou SS and Hansel W. 1996. Intracytoplasmic gluta-
thione concentration and the role of S-mercaptoethanol in
preimplantation development of bovine embryos. Therioge-
nology 46:429-439.

Nagai T. 2001. The improvement of in vitro maturation systems
for bovine and porcine oocytes. Theriogenology 55:1291-
1301.

Purdy PH. 2006. A review on goat sperm cryopreservation.
Small Ruminant Research 63:215-225.

Rosenkrans CF, Zeng GQ, Mcnamara GT, Schoff PK and First
NL. 1993. Development of bovine embryos in vitro as affected
by energy substrates. Biol. Reprod. 49:459-462.

Sansone G, Nastri MJF and Fabbrocini A. 2000. Storage of
buffalo (Bubalus bubalis) semen. Anim. Reprod. Sci. 62:
55-76.

Shiva Shankar Reddy N, Jagan Mohanarao G and Atreja SK.
2010. Effects of adding taurine and trehalose to a tris-based
egg yolk extender on buffalo (Bubalus bubalis) sperm qua-
lity following cryopreservation. Anim. Reprod. Sci. 119:
183-190.

Vishwanath R and Shannon P. 2000. Storage of bovine semen



o

L)

in liquid and frozen state. Anim. Reprod. Sci. 62:23-53.

Ward F, Enright B, Riaos D, Boland M and Lonergan P. 2002.
Optimization of in vitro bovine embryo production: effect
of duration of maturation, length of gamete co-incubation,
sperm concentration and sire. Theriogenology 57:2105-2117.

Wright RW and Bondioli KR. 1981. Aspects of in vitro fertili-
zation and embryo culture in domestic animals. J. Anim.
Sci. 53:702-729.

Yang NS, Lu KH and Gordon 1. 1990. In vitro fertilization
(IVF) and culture (IVC) of bovine oocytes from stored ova-
ries. Theriogenology Abst. 33:352.

AdE, 944, 01 5FE, &F9. 2011, FgHS- FAolA DNA
O A4S T EA FAA AL St =] A
15: 315-324.

B A, A 2007 A Ae) 4 54

el o9 &

[¢)
31:43-48.
oI, FIE, FTE, 228, FEA, MY, 2A4F, At

13- gl ol SlojA] Ao a0 dAfo] HRpe] 24, A 2g 2 Ayrd AL vAE 2% 35

=

. 2002. #2429 ¥ 7354 gH-9-9] Melanocortin Receptorl
(MCR1) #3728 24, sEA-d 3t A] 44:23-30.
oA, AE, vy, 2006, - TE-o o] A A FH A

Nl F2 g o] go] A nX= JF
FATo] 48] A] 21:95-100.
olzF, A4 ol AH, &5, 2011. AT o] Aldf os) A
Fao] 2 ag. kAl Al = 83 A 15:325-329.
z4, AAA, £, XS, AR, LS, o1FA, A
A

= 2011. él

/‘37 Co-r x|
== 2009. AndroMe AN O Z ALl
A A a3 ey ol 488 A] 24:207-212.

93], ZFefed, 223, vhead, 2Alel. 2011, A 55
|Z2el AT Glycerol®] FLol e AEE 2
Al Fde] Wsh =g Told )R] 26:187-193.

£
2
o

H

3

i)
2

>

i)
o ol

ol
ol

2

=
[$)
4

2t

(A4 2012, 1. 15 / Ak 20120 1. 17 / A€ 2012. 2. 5)



