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Flow cytometryE ©]-83lo] /| AA 2] BEE P7HE FF81LA} 2«49 7] 55771 ol §HUIL, ¥42 A
PIF A& A A5t} Flow cytometryE ©]-8§-3 7l 214 AR AEE Frhe AE A% F2 A4 v&S 10,
11, 1302 ZA3}o] o]Z flow cytometry® 715}t F3d 1|7 A AL, CFDA/PIA A AL, HOS testoll 23 A&
7} v w3} flow cytometry 92| BAAAE dotn girt. &gk 7l AN FAs ] g3 F /| AAL L& Pt
A Fdg oz JARAE ZAEITH A AAgX AE QA9 5 AR 8] Fo] 10, 111, 1:3 BE 5
oA flow cytometryS o] 83 AEES HOS testol] 3 JEET £& AFAAE YA} (p<0.01). VA A
X AE AALL £ AR vlgo] 107 1:3Y o FEAv|F A A 2@ AETEL flow cytometry FA] ol
o3t AEET F2o 4 FAAAE el o} (p<0.05), 1:1 ¥)&2] A9 AAAAE Bo|A aokrt M H o
A AE AL F2 AR v]go] 1:.09 1:1¢ W CFDA/PI ¥4 ZAA o] FEEL flow cytometry 2] ol o g
AEEY 2 FAHAE BRA2T(p<0.01), 1:3 HEAE FAAHA FAAAE BT p<0.05). 4 L §3l F
o] 7| A2l AESE FIolA HOS test AF = flow cytometry ¥ ol 2@ AEET £ FAAAE BGoy
(p<0.01), FeHdn| F A AALE B AEEL T AA FAAAE B2 (p<0.05), CFDA/PI G AALA#FH = 4
BRAAE HolA FAr) o)’ A7 flow cytometry= AXNAN D T4 - §3 F /] ZA ol digt AESE ALl

e 7k PE Ao BayArh

(FA]°] : Dog sperm viability, Flow cytometry, Microscopic evaluation, Carboxifluorescein diacetate and propidium

iodide, Hypoosmotic swelling test)
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ig. 1. Dog spermatozoa stained with CFDA/PIL
a: FDA-positive cell (Live cell), b: Pl-positive cell (Dead cell).

Fig. 2. HOS test for dog spermatozoa.
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Fig. 3. Dot-plots and histograms of Pl-stained spermatozoa by
flow cytometry at ratio of 1:0 of live and dead spermatozoa.
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Fig. 4. Dot-plots and histograms of PI-stained spermatozoa by
flow cytometry at ratio of 1:1 of live and dead spermatozoa.
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Fig. 5. Dot-plots and histograms of Pl-stained spermatozoa by
flow cytometry at ratio of 1:3 of live and dead spermatozoa.
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Fig. 6. Fresh sperm viabilities evaluated by four different assays

according to proportions of live and dead spermatozoa.

F: flow cytometry, ME: microscopic evaluation, C/P: CFDA-PI

staining, H: HOS test.
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Azjole] 4BBAE Table 13} Zth

Table 19412} 2] flow cytometry & ©]-&¢ A&EE 3

7V C/P AL B HOS test 279} i1=9] FAAAE
913‘11(;«0.01), ME #AF Z3ote] vBlao M= {94
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Table 1. Correlations among sperm viabilities evaluated by flow
cytometry, by microscopic evaluation, by CFDA/PI staining and
by HOS test at ratio of 1:0 of live and dead spermatozoa (n=9)

Comparison r Significance
F vs. ME 0.7736 0.0145
F vs. C/P 0.9201 0.0004
F vs. HOS 0.8678 0.0024

F: flow cytometry, ME: microscopic evaluation, C/P: CFDA/PI
staining, H: HOS test.

Table 2. Correlations among sperm viabilities evaluated by flow
cytometry, by microscopic evaluation, by CFDA/PI staining and
by HOS test at ratio of 1:1 of live and dead spermatozoa (n=9)

Comparison r Significance
F vs. ME 0.4611 0.2115
F vs. C/P 0.9087 0.0007
F vs. HOS 0.9302 0.0003

F: flow cytometry, ME: microscopic evaluation, C/P: CFDA/PI
staining, H: HOS test.

Table 3. Correlations among sperm viabilities evaluated by flow
cytometry, by microscopic evaluation, by CFDA/PI staining and
by HOS tesy at ratio of 1:0 of live and dead spermatozoa (n=9)

Table 391419} 7] flow cytometryE ©]-&% HEE
7} A= HOS test Ao} I1E9] FAAAE HERAA
(p<0.01), C/P HAA} & ME 7ALe] ZA}ete] vlmoME |
4 de FBBAEZE YR (p<0.05).
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Fig. 7. Frozen-thawed sperm viabilities evaluated by four
different assays. F: flow cytometry, ME: microscopic evaluation,

C/P: CFDA/PI staining, H: HOS test.

Table 4. Correlations among frozen-thawed sperm viabilities
evaluated by flow cytometry, by microscopic evaluation, by
CFDA/PI staining and by HOS test at ratio of 1:0 of live and
dead spermatozoa (n=11)

Comparison r Significance Comparison T Significance
F vs. ME 0.7710 0.015 F vs. ME 0.6618 0.0266
F vs. C/P 0.7549 0.0187 F vs. C/P 0.4477 0.1674
F vs. HOS 0.8630 0.0027 F vs. HOS 0.9107 <0.0001

F: flow cytometry, ME: microscopic evaluation, C/P: CFDA/PI
staining, H: HOS test.

F: flow cytometry, ME: microscopic evaluation, C/P: CFDA/PI
staining, H: HOS test.
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Viability Assessment of Fresh and Frozen-thawed Dog
Spermatozoa by Flow Cytometry
Hong, Y. M, Y. J. Kim, I Yu, D. B. Ji and M. S. Kim’

Dept. of Theriogenology, College of Veterinary Medicine,
Chonbuk National University

ABSTRACT

This study was performed to examine the corre-
lations among dog sperm viabilities evaluated by flow
cytometry, by microscopic evaluation (ME), by carbo-
xifluorescein diacetate and propidium iodide (CFDA/PI)
and by hypoosmotic swelling (HOS) test. Semen were
collected from 5 dogs ranging in age from 2 to 4 years.
Each ejaculate was divided into 3 aliquots and different
proportions of freeze-killed cells were added to each
aliquot (1:0, 1:1 and 1:3). In the other experiment,
semen was extended with Sweden extender containing
5% glycerol and equex STM paste, and frozen using
liquid nitrogen vapor. Fresh and frozen-thawed dog
sperm viability were assessed by flow cytometry using
PI staining method. The accuracy of flow cytometry
was evaluated by comparing with other classic
assessments, microscopic evaluation, epifluorescence
microscopic analysis using CFDA/Pl, and HOS test.
High correlations of sperm viabilities were found
among flow cytometry, epifluorescence evaluation, HOS
test (p<0.01) in fresh semen. Especially, sperm viability
assessed by HOS test was highly correlated with
viability by flow cytometry in all the ratios of live and
dead spermatozoa, 1:0, 1:1 and 1.3 (p<0.01). The
viability evaluated by ME were significantly correlated
with that by flow cytometry in ratios of 1.0 and 1.3
(p<0.05) however, there was no significance in ratio of
1:1. The viability evaluated by C/P were highly
correlated with that by flow cytometry in ratio of 1:0
and 1:1 (p<0.01) and significantly correlated in ratio of
1:3 (p<0.05). In frozen-thawed spermatozoa, the viability
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determined by HOS test was considerably correlated
with that by flow cytometry (p<0.01). There was
significant correlation between the viabilities by ME
and by flow cytometry (p<0.05). But the viability
evaluated by CFDA/PI was not correlated with viability
by flow cytometry. The result from this study validate
the use of flow cytometry as a precise method for
assessing the viability of fresh and frozen-thawed dog
spermatozoa.

(Key words : Dog sperm viability, Flow cytometry,
Microscopic evaluation, Carboxifluorescein diacetate
and propidium iodide, Hypoosmotic swelling test)
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