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Abstract : The aim of this experiments were to assess the time-interval change of motional
characteristics in frozen-thawed semen of Korean native cattle (KNC) by using computer aided
semen analysis (CASA) technology.

Twenty-six KNC frozen semen straws were obtained from Korean KNC improvement
department, livestock improvement main division, national livestock cooperatives federation in
Korea. Specimens were allowed to thaw at 37°C for 30 sec in water bath. Semen analysis was
performed on semen image analysis system (SIAS, Medical supply, Korea) adjusted to the gate
settings and used the semen droplet (5ul) placed on Makler counting chamber (Sefi medical
instrument, Israel) prewarmed at 37°C. The same person used the same micropipette to fill the
Makler counting chamber. A total of 150 or more of sperms were analysed in each specimen by
a single trained person by scanning at least 5 to 10 fields. The measurement parameters in SIAS
were as follows ; frame rate = 30 frames per sec, image capture = 1 sec, minimum motile speed =
10pm/s, maximum countable sperm number = 400. Statistical analysis was done by Student #test
with use of the Sigma plot program on a IBM personal computer.

The dancemean(DNM) and hyperactivated sperm(HYP) of frozen-thawed KNC semen kine-
matics were significantly decreased(p ¢ 0.05) after 10 min of incubation at 37 water bath. But,
wobble(WOB) of same sample semen was significantly increased(p { 0.05) after 10 min of
incubation and significantly decrease(p < 0.05) after 60 min of same incubation.

And, after 30 mim of incubation, significantly differences were found most of motion
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kinematics, motility(MOT), curvilinear velocity(VCL), straight line velocity(VSL), average path
velocity(VAP), amplitude of lateral head displacement(ALH), beat cross frequency(BCF), mean

angular displacement(MAD), dance(DNC), on same sample semen. The DNM of KNC semen

sample was variable kinematics after 30 min of incubation.
Also, the linearity(LIN) and straightness(STR) was significantly decreased(p  0.05) from 60

min of incubation.

In conclusion, the AT within 30 min after thawing of frozen semen can be an effective method

for obtaining high fertility rate in KNC reproductive program.

Key words : Korean native cattle, semen, CASA, motional kinematics.
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Table 1. Parameter settings used with semci. «waiysis imaging

system
System parameter Value*
Image sampling frequency(frame/s) 30
Duration of image capture(s) 1
Minimum motile speed(pm/s) VSL, 10
Maximum motile speed(pm/s) VSL 250
Maximum countable number(sperm) 400
Maximum countable frame 10

*VSL ¢ straight fine velocity.

AAEM A Hu| 7 stage Hol] A2¥ Makler counting
chamber 59 A A L2 37CE FAAF]7] Y&
F 5% ubflo] 8l micro-warm plate(Kitazato, Japan)
€ 4ARAY dnlA 9 stage AA Y 2EE A HF
= Microscope warm stage(LEC instrument, Australia)& A}
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Table 2. The definition of CASA parameters

ing chambero] ¥ & F AJof 1324 5~107 2] AJopE A
Hato] A|2"e] Y AA 1Mok}t 12 =EFHE ¢

Parameters Definition Units
No. of fields analyzed Number of fields analysed same sample Field(s)
No. of sperm analyzed Number of sperm analysed total fields Cell(s)
Total concentration Total concentration of sperm cells in a sample(concentraton X volume) Million
. Concentration(CON) of sperm cells in a sample in million of sperm per milliliter .
Concentration of serminal plasma. Million/ml
" The percent motlity(MOT) is derived from the number of cells with a straight o
Percent morility line velocity of greater than 10 microns/sec divided by the total number of cells. ®
e ol The curvilinear velocity(VCL) is derived from the total distance that a cell
Curvilincar velocity travels along its curvilinear path divided by the line interval of measurement. pm/s
. . . The straight line velocity(VSL) is calculated by the distance covered by a cell
Staight line velocity travelling in a straight line divided by the time interval of measurement. pm/s
. The average path velocity(VAP) is the average velocity of detected moving
Average path velocity points. The VAP is the average of 5 points value. pm/s
Amplitude of lateral The amplitude of lateral head displacement(ALH) value is doubled for each
hcag gs cla?cmi,;etr path and the average of the values obtained for all the paths gives the value of pm
P the amplitude lateral head displacement.
The linearity(LIN ; VSL/VCL) is calculated from the ratio of the straight line
Lineari distance that the cell actually covers to the distance that a cell travels along its %
4 curvilinear path multiplied by 100. The average value for all the cells computed
is used.
. . <
Hyperactivated sperm ;I”:; :ipér;cg\ggﬁ sperm percent(HYP) sperm is VCL ) 80pm/s, LIN<65% %
The straightness(STR ; VSL/VAP) is calculated from the ration of straight line
Straightness distance that the cell travels along its average path multiplied by 100. The %
average values for all the cells computered used.
Beat-cross frequency The beat-cross frequency(BCF) is average rates of cross point between VCL and VAP. Hz
Mean angular displacement The mean angular displacement(MAD) is the angle of turing point in VCL curve. Degree
Wobble The wobble(WOB ; VAP/VCL) is curvilinear progressiveness ratio. %
Dance The dance(DNC; VCL X ALH) is appearance of moton. pm/s
Dancemean The dancemean(DNM ; ALH/LIN) is appearance of motion. pm
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Table 3. Time interval comparison of the sperm kinematic characteristics of the post-thawed Korean native cattle semen(n = 50)

Kinematics characteristics after incubation

Prameters*
0 min 10 min 30 min 60 min 120 min 180 min

MOT 50.89+19.18° 49.13+1875 42.40+20.06° 33.39+£18.79° 19.46+16.2¢ 9.46+12.66°
VCL 63.24+1897°  59.00+1895°  50.03+2009°  38.12:+15.58° 2591+135° 17.77+14.43°
VSL 3478+1347° 3548+14.89°  28.19+14.10°  19.98+10.88° 11.44+8.71° 5.29+6.32°
VAP 4121+1397°  40.88+1493*  3364+1515°  24.60+11.72° 15.49+9.89° 8.85+8.45°
ALH 4.51+0.85° 4.30£0.75° 398+0.84° 357+0.72° 2.93+0.68° 2.46+0.65°
BCF 13.65+2.97° 13.03+3.14° 11.76+3.38° 9.90:+£2.66° 7.63+2.36" 6.25+241°
MAD 12.12+4.62° 12.02:+5.20° 9.42+5.63° 7.094441° 322+312° 1224148
DNC 300.33+129.83°  268.30+121.33° 2182812411 14024+83.94°  87.37+6746°  43.80+38.65°
WOB 6597457 68.44+9.49° 65.33+7.78* 62.33+8.59° 56.21+10.1° 47.65+7.30°
HYP 6.45+391° 394+2.61° 277+2.71° 1.33+157 0.87+1.15° 0.39+0.77°
DNM 8.54+1.6 755+149° 755+1.35° 7.7342.49° 8.41+3.49% 10.7+4.22°
LIN 55.87+7.40° 58.60+13.15°  53.40+10.35°  49.50+11.3¢° 39.20+13.9¢ 26.55+9.07°
STR 8497+387 84.7946.96* 80.65+8.13 77.16+10.6° 66.92+13.1° 53.92+10.45°

Means£SD in row rich with different superscripts differ(p ¢ 0.05).

*MOT : % modlity, VCL: curvilinear velocity(pm/sec), VSL: straightline velocity(pm/sec), VAP : average- path velocity(pm/sec), ALH : amplitude of
lateral head displacement, BCF : beat-cross frequency, MAD : mean angular displacement, DNC : dance, WOB: wobble, HYP : hyperactivated sperm,

DNM : dancemean, LIN : linearity, STR: straighmess.
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