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Abstract: As a fundamental study to increase the reproductive efficiency in cattle, highly

motile sperm were separated and collected from raw semen, extended semen and frozen semen

by different methods using various concentrations of bovine serum albumin or Tyrode’s solu-

tion, Various characteristics and light microscopic and electron-microscopic morphology of

sperm separated by different methods were compared.

The results obtained were as follows;

1. The sperm separated from raw semen using bovine serum albumin showed esignificantly

high value in motility, motile sperm count, percent of normal sperm and progressive motility,

as compared with control sperm and revealed the highest sperm recovery rate when separated

with 6% bovine serum albumin,

2. The sperm motility, percent of normal sperm and progressive motility of the highly

motile sperm frozen after being separated from raw semen with bovine serum albumin, showed

significantly high value than those of a control sperm and especially found the highest value

when separated with 20% bovine serum albumin,

3. Light-microscopic percent of abnormality was significantly low in the prefrozen and pos-

tfrozen highly motile sperm separated with bovine serum albumin, as compared with control

sperm.

4. Electron-microscopic finding of the highly motile sperm separated with bovine serum

albumin showed low percent of deformity in the dilatation and vesiculation of cell membrane,

in dilatation and density loss of acrosome than in those of control sperm,

5. It was impossible to separate the highly motile sperm from frozen semen wilh bovine

serum albumin, but it was possible with Tyrode’s solution,

6. Recovery rate of highly motile sperm from raw semen extended semen and frozen semen

was the highest when the sperm pellet stood in Tyrode’s solution for 80 minutes,

7. The highly motile sperm separated from raw semen, extended semen and frozen semen

with Tyrode’s solution showed significantly high value in motility, progressive motility and

percent of normal sperm, as compared with control sperm,
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8. Highly motile sperm, when separated from raw semen, extended semen and frozen semen

with Tyrode’s solution, showed significantly low percent of microscopic abnormality as comp-

ared with control sperm,

% L]

Leewenhoek 8} Hammo] 16774 @)%} BFE &
Zotef A A& B2 F 1780 Spallanzanic] 93]
o2 #RA ALl Mol o]F5 o, o
B WS AA 193054 ol F 47, W, G5

1 ol SolA A gl
S5k e,
o] F5ffoll ALEEHT B FEK t HEBHEK
olglor, S AAAL ALT W FHESE FI1A7)
71 f3te] @mEEel IESD, REWALHOT, B
m§24,58,59), ﬁi%gl,ﬁQ,Al), é‘_i %25)% Vﬁ.‘.ﬂﬂ'ﬂ‘@ i},ﬂ
AN BE AARH = =38 gch. A0 HEER
o] FRAVIEEIARI S 4~5HS WU & EAAHS #
oA,

8]} 19493 Polge 5400 FE9 AAE —79°C
oA AN F Aotz B=d o)F 19604FKRe A
HHEH S ALl AL3Eo] Ar|vEd #At FAE
A FH g o,

2 ® BTt £5AAAFE 20~80% T HR
% OBEER A4S AAeo®. weba Rutherfo-
rd®® 7k A A gt whe) o] W FA N9 BBE TEHS
oF 35%8tel H A GolM FHiEe] vtmn EEIL =
A-gh wlof o8l BATHRE S Y5ER] F$ 3%
= XA e Aot AF s 9
WEAY Y AALFTAET FAAA LHENE Eol
= os TR E AT £ o 3A, B
W g BERERPIA BIEIETE A9der

23 T BEHRRS Azstd 93 AAEEA
r EAAE Wy B4, TRAERES FNE
SEIEBTE A9y oz Smigsts wdol),

HCG, testosterone % clomiphene %¢ Z&A %
T BTEE T/ 7 i AAEEAE AA
7] ofF e,

Aberol Aol ZoAl B = debrisE A AL =¥
H}ARAE o dlE w2 1973 Ericsson ¥ &
# HEE 2aFfoen, o e 3% Evans 5
Ross Z-49) David &9,
Singer 5%, Leslie @ Quinlivan®®, Quinlivan 5*%,
Weeda % Cohen £-9d] oA s gql =),

Ericsson 5208 w2 Aol M AL WHkEED

Iy 3t

N3]

el ALl Bubais

e

Broer 51V, Jeulin 539,

i
N

% W © 24 bovine serum albumin $] el
H Feod 52 A #8404 AA
=
3

(2]
7} &2 bovine serum albuming E3}&}=]

o,

B
[=3

W o &
24
i

= fit o dn

3}x] gt 788 A 2} bovine serum albuming E3}
ohe] ol FH& ) Wikdote AL o] F3kE Ao
D]-27)_

g bovine serum albumin @A human serum
albuming AH§3tdE Agkel 2YHAAE A9H o
2 Be& 4 9t AH2o] Dmowski F17'® Binor
%%, Beernink @ Ericsson®?, Sherman % Dmowski
el o8 RaEgi

human serum albumin-g A}-83F 2838 3 o] Fa
J& ﬁ?ﬁﬁﬁlo,lz)’ %1&2‘{&&&9,21,25)’ fé?.%z//b\ﬁf %35)
o 3 AA R allergyE: Ztw Sl F2lelA 9
PARE FUAE AFH oz A=A

9 bovine serum albumin-g& Ab&3}e] Faust 5%
3 Wall 592 49 s 8HAYAE AdF oz Fest
How, llyes 59 Feld a28HAAE F3585
o, Ilyes T2 ¥eojd z¥¥APAELE J53 &
AFg Ao AFHAom, Rutherford®E 4olA &
HEAETE £ F 2993 A4S 4 E583d3td
FTAEY 23 FhES SRz, White 59
< Bddder A BTE AdAder ¥l
Sohs Ruslgch

=3 Goodeaux B Kreider®®¥ bovine serum alb-
uming AH83te] @ AAo g HE FAAHAE A
AA e Fag 4 dgen oyA HIdd AFAEL
ATER 83 A5 AdEnge]l F7EUG
Xt

Dixon %'®2 bovine serum albumin-g A}-8-3}¢f s
Aol FAeo g e nBPARAE LT + ddonvt
ojgA FelE ANL ARt AFFHE AAE B
wholle FEEY Atz Raagch

Wall 2. bovine serum albuming AM83le] B
7Y AdeoziE @HEPAE AddAez LoE
F Afen ogA FelE AAE AFFA AL
Az el F/HEA G Rosa

EHE 49 AUWBERS BTEPHES A2
X FHRES Eo]7] 9389 bovine serum albuming-
o] g3l BMENRTIEEE AEIHA v, BREK
Lc2iE vlE] BiENETE LA dEAT o

v

J— 246__..



M BT 4548 ZAANE AL 74E8kA]
ghoolvl HEd WEATRER PN ndE A4 B
23tE W e ¥ ge Abde dgr)

FE el s AAEFHFon B ow Eigwoew
¥ bovine serum albuming Ab-gte] EiE TS
LT A B2 oyl 2o vty A},

2HB22 AAE dubd A Ao e EIEIRT
T T WS dTdck Gt g e Ay
RS/ A

AAE HF7L universal movementE Vel dcl =
A A 492 o] gy, duhlEd Ao sl L
HEIETE Afd oz ¥9E £ Josus 47
Sl tyrodele A48T 494 FAAS @ A
ARE wRE 497l 2ot ulo]g},

1 SEWE : IAAAL ATEES 96 A3 K
B Aty e ®ber Eaeqe] BEERS
A+-8-3H 4 o}

FHEL 475 23T A4 AAsEq o-ak
24 1SR B4 = BRNFT R BRSNS
HAtel olete] ARsiote AR 349 Bats 552
B ATHEECZ A ele] QA7 $uleled on
kel 498 AZEE oF 34 7kol o).

RS FRER, GBER € SHlEKRy 3714 8
B2 FR3te] FAsg e, A44d 2 EAae)
A zeby e ohg3 gt

QN Az FHE 0.5mlS SIFAIBBTER
B2 9. 5ml2 B4 g 3 4470 AX 5°Cz | =7
A A A8 345 0.4°CH Y AA A}

WEA A Az FHES 1RKERBKEYon 34
T F 4 ke AR 5°CHA ARAD  BEY 2%
MBEE 452 Yiro] 208 7oz Hul Ege)
o 0.5ml strawell A7EETEIL o 2.5X 1070 Hx2
FERI L, ~79°Coll A 1027 BFHET ohS wlls
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Fig. 1. Faust’s method using 6% bovine serum albumin.
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Fig. 2. Ericsson’s method using 20% bovine serum albumin,
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Fig. 3. Selective separation of highly motile sperm with tyrode’s solution,
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1. boine serum albuming Al23 MFSEHIM

1) bovine serum albuming® Al88I0] SHEE WMF
o mx

AN . 6% bovine serum albuming ALg3}o]
WEAG ez Ry SEe KT BERERe Table ]
=} ek SR BT HEERTY 54 A4
17.844.29 @ 22.5+4. 2% 24 F9 AAS &%
Aol dzFol ulFe] dgkon], F AT 2EHA
Aol Yol AE FEED BT HEEETA Lld
woleh, 2" A davydAe] ENETEL &
7} 9.4674-1.43 2 88.6+2.17%°) 3. wHehA] bovine

Table 1. Light microscopic characteristics of mar-
keted frozen semen passed through 6%
bovine serum albumin

(n=10;mean=+S. D, )
| 6% BSA | Control

Total sperm count 5.1 ‘ 24.5
(X10% +1.77 j +0.97

- 17.8 2.
Motility (%) 429 5%
Motile sperm count 0.9 5.4

(xX10%) +0,44 +1.06
94. 6 88.6
Normal sperm (%) +1.43 =2.17
Progressive motility :‘(2) él ié gg
{ Total 27' 36
Sperm recovery ! —
(%)
1o 16.9
Motile 46 97

BSA: Bovine serum albumin
Progressive motility: Glaub(1976)

Table 2, Light microscopic characteristics of raw
bovine semen passed through bovine se-
rum a]bumm (n== 10, mean+S D )

8% 1 10% | 20%

BSA | BSA | BSA | Control
Total sperm 252.8 | 211.0| 60.8 | g e
count (X 10°%) +29.10| -£37.13] +14. 76 ’
. 83.6| 86.5| 95.2*Y 480
Motility (%) 48,28 +7.58 13.82! +8.56

211.3*% 182.7 57.6 | 384.0
+43.20f +45.26] +15.57] +68.51

Motile sperm
count { X 10%)

Normal sperm‘ 95.5 | 95.1! 96.4*% 85.6

(%) =1.62) +2.42] +1.71 | +5.68
Progressive 3.7 3.7 3.8% 2.7
motility +0.21] ==0.1640.17 | =+0.23

31.6%  26.4 6
Sperm | Total | fatey | 4 6 £1.90
re-,%(‘;;)ery
% . 55.0%%  47.8 | 15.0
Mo“l? +3.29 | 46,30 <2 49
BSA: Bovine serum albumin **: p<0. 0]

* . p<{0.05. Progressive motility: Glaub(1976)

serum albumin Ab-gof o8 Qut AP FHAoz
FHo n¥H AL st g

BmE 6%, 10% R 20%9 #ES ohE
serum albuming Ahg3le] YA Peo iy Ras &
EETS FEA e Table 29 7t}

MRS T8 800X10°8] BFE 6%, 10% 2 20% bo
vine serum albumine 2 28 A=} 72 252 84
29.10(X10%, 211.0-:37.13(X10% 2 60.8+14.76

(X109 224 ﬁ%ﬁﬁ#*"ﬂ/ﬂ% 6% bovine serum
albumine] o3 714 92 BT/ HEd 23S et
W =H(p<0. 01).

BTEE 6%, 10% 2 20% bovine serum alb-
uminel] 23 FEEE BT WRIMETA gl 27
83.64:8.28, 86.5:+7.58, 95.2+3.82 2 48.018.56%
24 37HA] AT AATFAL BE HEBE v
) A Eoror, EAPFE FAAE 20% bovine
serum albumine]] &J& £ BT 713 B2 A
+ e vk (p<<0. 01).

EBMRETE 6%, 10% 2R 20% bovine serum al-
bumine] ol8] 4R T bovine serum albumin
+ AR B HBERETA slolA £4£ 211.3+
43.2(X10%, 182, 7-£45.26(X10%), 57.6+15.57(X10%)
2 384.0468.51(X 1024 37F<] HEBEFY HEY &
THE 25 BHBHA vt AQod (p<o 0,
AP FZo) A= 6% bovine serum albumine] A 7}

boine
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FEHETE 6%, 10% 2 20% bovine serum albu-
minell 93} FHEEl BT HEBHETA AdA Z2
95.5-1,62, 95.1+2.42, 96.4x1.71 2 85.6745.68%
2A gz vadld AFTAdA BF wgen (pl
0.05), KM= € 287 g3l

WE R © 6%, 10% 2 20% bovine serum albu-
mine] 2|3) S BT HWEBHETI A &%

Table 3. Light microscopic characteristics of bovine
semen frozen and thawed following pas-
sing through bovine serum albumin

(n==10; mean=+S.D,)

3.74+0.21, 3.740.16, 3.82+0.17 ¥ 2.740.230.24]
37hA AR F9 AALFTAL HzTed vWdd =F
Egor (p<0.01), BREMAME & 2R/ 2
o},

O T RS D 6%, 10% 2 20% bovine serum al-
bumino] el8] Rl Azbel glolA] £& 31.6L3.64,
26.4+4.64 B 7.6+1.90% 24 6% bovine serum
albuming AM88 4T FA AT Eo] BHE F
vl gko] FAA Ekeh(p<0.01).

SEBYEREFEME 6%, 10% R 20% bovine serum
albumine 2J&] FE Aol ojA FF& 55043
20, 47.8+6.30 2 15.0+2.49% 4 6% bovine ser-
um albuming AH2-3t K@Y 54 FAsFE
chE ol wlste] A A FoH(p<0.01).

2) bovine serum albumin0i 2|8 HREE WF2

RAXE . FERS 6%, 10% 2 20% bovine ser-
um albumind] 93 stz 29 BTFE SE B
3 F %A AL Table 3% 7

T EBIME D 6%, 10% 2 20% bovine serum albu-
ming A-g3le RelE BT HBEETE A, &
e W KK 57.5:+8.78, 60.5+11.1, 68.248.48

6% 10% 20%

BSA | BSA | BSA | Centrol

s 57.5 60.5 68, 2% 12.8
Motility (%) 48, 781 +11.10| 8. 48 | +6.12

Normal sperm 94. 4 94.2 | 95.8%% 84.1
(%) +2.370 +2.39 £2.10 | +4.16
Progressive 3.1 3.0 3,2¥* 2.2
motility +0.27] +£0.17] £0.25 =+0.21

BSA: Bovine serum albumin ** . p<0. 01

* . p<0.05 Progressive motility: Glaub(1976)

9 12.816.12% 24 37bA] HEHS] BTERHR B
F Az va @R Egten, sERBRHDA
- 20% bovine serum albuming A-£38le] H2 8 K
F2b A% w2 AAE el e (p<0. 01).

ERHETE 6%, 10% 2L
umine] o8} EF HFe AR2TAHAA JlolA £F
94, 472,37, 94.2-22.39, 95.8:+2.10 L 84, 1+4.16%
ZA R w4 BB ZF Egod (pl
0.01), BBHMAAE & Folrt gdurt

TTHCEEE 6%, 10% 2 20% bovine serum albu-
mine] o3 Falgl KT HEBETA UdA %
% 3.140.27, 3.020.17, 3.2=0.25 ¥ 2.240.21%
A X AT MEEREe NzT wEd B
F Eged (p<0.0D), KEREMdE & #Aolst A
c},

3) kovine serum alkumin®| 2[8 SME MFo

20% bovine serum alb-

Table 4. Post-thaw reduction rate of light microscopic quality of the sperm passed through bovine serum

albumin (n=10; mean-+S.D.)
6% BSA 10% BSA 20% BSA Contrcl

Reduc- Reduc- i Reduc- R _ | Reduc

Prefe| Port|jon v | Prefed Fost foure | Prefe] Foxt - fion ) Fref| Bos” ion 1o

te(%) te(%) te(%) te(%)

Motility(%) | 86| 57.5| 31.6| 865 60.5| 30.3| 95.2| 68.2| 285 48.0( 12.8 | 73.6
Yz +8.28| 8. 78] +4.46| +7.58+11.10] -9, 48| 3. 82| 8,48 +6.89 £8.56 *6.12|110.16
Motile sperm | 211.3 | 147.3 | 31.5 | 182.7 | 127.8 | 30.3 | 57.6 | 41.5| 28.5384.0| 10.4| 74.6
count(X108)  |--43.20[+37. 90| +4.50|+45. 26442, 30| 9. 50|*15. 57|1=14. 38| =-6. 86|%=68. 51|--49. 00| 8. 26
Normal sperm | 95.5| 94.4| L.2| 95.1| 94.2| 0.9| 9.4| 95.8| 0.6 85.6| 84.1| 1.7
(%) +1.62 +2.37| £0.92| +£2.42( £2,39 +0.90{ 1. 71| F2.10; =0. 88| +5.68 +4.16] *=1.09
Progressive 3.7 3.1 16.3 3.7 3.0 18.3 3.8 3.21 16.9 2.7 2.2 17.3
motility +0. 21 <+0.27 +3.17| +0.16| ==0.17 +3.21| £0.17| F0.25 +4.98 =0.23 =*0.21] £6.21

BSA: Bovine serum albumin Progressive motility: Glaub(1976) Reduction rate=
Prefreeze sperm quality—Postthaw sperm quality %100

Prefreeze sperm quality
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BAM®] ERE® 6%, 10% L 20% bovine
serum albumine]] 23} F2]s ¥F HmRime] %
R E B R #> Table 49} 2o},

BFEEYE 6%, 10% 2 20% bovine serum alb-
uminel] o3 S KTl dolA SEmEmE &%
31.6:24.46, 30.31+9.48 2 28.5+6.89%7F WA s
o0, HEHRY BTe 73.6£10.16%7F 4o,
bovine serum albumine]| 2]8] Rel® \BIEETY
HHAMEE BT EHEY BAvl 2T veld 8
A EA wg& gl

EBERETH 6%, 10% ¥ 20% bovine serum al-
buminof &# Feig BTFol oA SWAEE &4
31.5:44.50, 30.3:£9.50 ¥ 28.5£6.86%7} WA 8
on, HzT9 WFE 74.618.26%7F Ftasle] bov-
ine serum albumine] ol8] Hel¥ BEIETY &H
B T3AAATY Wt dzTd vy #A
Al g e gle

EEETE 6%, 10% ¢ 20% bovine serum alb-
umino] 2)8 FElH BT M AWMEE &E
1.240.92, 0.9:£0.90 % 0.60.88%7}F &3t e

" aFe HTFE 1L.7E1.09%7F aste, bovine ser-

um albumine] o)# Fel® BIEIETFO HTHAM R
ERETE Bot Azdo vste] wgkert, & A
ol st

BIEEE: © 6%, 10% 2 20% bovine serum alb-
umine]] 98] " T oA mTHRME £&
16.3::3.17, 18.3£3.21 ¥ 16.9+4.98% 7 &3S
ov, 2T BFE 17.326.21%7 W3, 6%
9 20% bovine serum albumine] 23t ¥5F | SURA
fE AEEEEY M BL AT vlEte vgher,
209, bovine serum albumine]| 4] A &o] 714 =%
£ REE veEhgie

4) RMEEHEMY) FERE(Table 5) : 6%, 10% % 20%
bovine serum albumine] o} E2)d BT Rz

Table 5. Light microscopic abnormalities of prefreeze and post-thaw sperm passed through bovine serum

albumin (n=10; mean+S.,D.)
Prefreeze Post-thaw
6% BSA | 109 BSA{20% BSA| Control | 6% BSA[10% BSA [20% BSA| Control
(%) (%) (%) (%) (%) (%) (%) (%)
Small head 0.3:20.09 0.4:£0.12 0.30.11} 1.130.37 | 0.3:0. 11‘ 0.40.13] 0.33-0.11] 1.1:£0. 27
Large head 0.140. 02| 0.1x0. 03} 0.12-0. 03‘ 0.320.14 | 0.10.03] 0.140. 03| 0.1=0.02] 0.3:£0, 12

Absent head

0.8:£0.37 0.6+0. 21f 0.30. 15| 2.841.03

| 1.2:£0.35] 0.920.29) 0. 4i0.16‘ 3.4:51, 02

Amorphous 0.140, 03! 0.1£0. 03 0

0.2:£0.05

0.14=0. 02i 0. 1:£0. OZi 0 ‘ 0.2-+0.05

0.120.01] 0.1+0.02 0

Double tail ‘

‘ 0.220. 04

0. 1to.01‘ O.Ii0.0I‘ 0 |o0.2:x0.04

Tail abnormality| 2, 24-0.88) 2.14-0. 77 1.720.75 7. 3+2. 49

2.4=0. 75‘ 2. 420, 711 2. 1x0. 53' 8.1+2.13

Immature sperm | 0, 9+0. 41

1.5%0. 36, 1.220. 32} 2.54:0.77

1. 4+0. 62| 1. 8-+-0. 60. 1.3+0. 04 2.6--1.12

Total
abnormalities

4.54-1.62] 4,912, 08 3.6%1. 35/14. 615, 63** 5. 611. 44} 5.8+2. 10' 4,241.0315. 9--4. 16**

BSA: Bovine serum albumin **: p<{0. 01

Table 6. Electron microscopic abnormalities of the sperm treated with 6% bovine serum albumin

(n==6;mean=+S.D,)

Cell membrane r Acrosome

Intact Dilatation Vesiculation | Intact Dilatation Density loss

(%) (%) (%) J (%) (%) (%)

88* 4 8 86%* 9 5
6% BSA 44,1 +1.3 +2.9 ’ +2.6 +3.0 +1.6
T
81 6 13%* 75 16** 9¥
Control 2.4 +1.6 +2.5 { +£2.4 +2.3 +2.1

BSA: Bovine serum albumin **: p<{0.01 * : p<<0.05
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Table 7, Per Cent of motility of sperm

separated by tyrode’s solution at various time intervals

(n=10; mean+S. D)

20 min 40 min 60 min 80 min 100 min 120 min Control
(%) (%) (%) (%) (%) (%) (%)
Raw semen 16.2 275 | 57.4 89, 8** 60.2 52.3 36.2
(KO) +2.20 +2.46 | +6.70 +3.68 +3.19 +4.50 +3. 39
Extended semen 20.1 25.8 | 513 85, 1%* 58. 6 47.3 28.3
(KC) +4.23 +2.49 . £3.95 +2.92 +4, 84 +5.00 +3.74
Frozen semen 23.6 32.4 43.7 83, 7%* 65,1 48.3 23.5
3.4 +4.70 g +4.06 +3.77 +3.48 +2.50 +3.50
Frozen semen 28.3 35.1 53.5 86, g¥* 67.8 42,9 27.3
(th +2.58 363 +3.41 +2.66 +2.20 +3.73 +£2.75

KC : F, bull of Korean native-Charolais K : Korean native bull H : Holstein Friesian bull ** : p<{0. 01

Table 8. Progressive motility of sperm separated by tyrode’s solution at various time intervals
(n=10; mean+S.D,)

20 min 40 min 60 min 80 min 100 min 120 min Control

(%) (%) (%) (%) (%) (%) (%)

Raw semen 2.4 2.7 3.1 3. 8%* 3.5 3.2 2.4
(KC) +0.23 +0.23 +0.19 =+0.11 =+0.16 +0.14 +0.27

Extended semen 2.3 2.8 3.0 3. 7% 3.4 3.0 2.2
(KC) -+0.13 +0.16 =+0.16 420, 20 +0.18 +0.15 +0.12

Frozen semen 2.2 3.0 3.2 3.8%* 3.3 2.9 2.1
+0.12 +0.19 +0.19 =0, 11 +0.11 +40.18 0. 10

Frozen semen 2.5 2.9 3.3 3. 7%* 3.2 31 2.2
+0.13 =4-0.25 =+0. 20 -+0.18 +0.18 +0.19 +0.16

Progressive motility: Glaub (1976) KC

H : Holstein Friesian bull ** : p<0. 01

: F, bull of Korean native-Charolais K : Korean native bull

Table 9. Sperm recovery rate of sperm separated by tyrode's solution at various time intervals
(n=10; mean=+S.D,)

Semen 20 min 40 min 60 min 80 min 100 min 120 min
(%) (%) (%) (%) (%) (%)
Raw semen 5.1 23.6 37.2 76, 3** 63. 4 54.1
(KC) 41,20 +3,37 +2.15 +2.54 +2.50 +2.28
Extended semen 8.9 30.1 46,8 69, 3%* 59,2 57.4
(KC) +3.51 +3.60 +2.53 =+4,00 +2.30 +2.80
Frozen semen ] 2.6 13.8 26.3 64, 2** 57.3 49.2
(K) | =0.20 +1.99 +3.30 +3.19 ] +3.13 =+3.20
Frozen semen ] 7.2 20.7 27.3 66. 1%# 54.5 46.8
+2.10 +2.71 ! +2.79 +2.77 +2.42 +3.68
KC : F1 bull of Korean native-Charolais K : Korean native bull H : Holstein Friesian bull ** : p<0.01

AA9) KBEREN BMYES K4 4.551.62, 4.9%
2.08, 3.6+1.35 ¥ 14.645.68% 24
Fo| Wz mimRke] vt AAsA FR(pL

0.01).

6%, 10% 2 20% bovine serum albuminol] &}

ARTY WY
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2eld BT 2T $TE AEams a4
I o BMEL £ 5.6-51.44, 5.812.10, 4,2+1.03
2 15.9::4. 16% 24 HRES BEEC] WRBHEY
Haol st AAA e (p<0.01).

5) BFIEHME FRR(Table 6) : MKBL - 6% bovine



serum albumine] & E=HE HFrholA LA
HREE veEhiE A(Fig. 12)2 88+4.1%°l%lor
% (Fig. 13)3 ZREK (Fig. 14T vYehile BT
= £ 4F71.3 9 8+2.9%0Ux, BWEFHBET
A Egme BeE: Jedde AL 81k2.4%cl3l 2
o, @S ZREPRE JeEiE BTE &% 6116
2 13+2.5% 24, ATl HzTol vt MME
2] g T2 #igol H&& vehugich

Acrosome : 6% bovine serum albuminel] ¢]3] 2}
) Tl F#EWMe BEs: Jehe AFig. 12)
2 86+2.6%0ld o], #E(Fig. 157} density loss
(Fig. 16)% Jelll& BFE £% 9+3.0 % 5+1.6%
olglm, HWEHEKET S04 LE#HMA BEE Jehie
AL 75+2.4%0°1Q o™, #E= density lossE iet
WE BHTE 84 16023 2 942, 1% 24, HBH
BBl vlake] acrosomes] FHe|TzA< Hpol A
4¢ ehigsh

2, Tyrodeoi M| HXIHR|AIZtoH whE WF2 #
ﬂ* .
s 4458l AL T pelleto] tyroded} &
Yo F 20, 40, 60, 80, 100 2 120578 A AAzE
2 OEIEIETE EEle] A A Table 7,8,9
o} zrh

BTEDE, MEEDE ¥ EEEETEIKREL 80
S AAA A A £ AAE YA (po.
01). AXAzko] 20814 80E Ateld =& Algtol
AFEFE 2 44L vedigledt, o U#gFEE
A zre) A E gAo] oy et

3. TyrodeHol 22t MFHRYME

Table 10. Motility of sperm of various specimens
separated by tyrode’s solution
(n=12; mean+S.D.)

Terde Lower
layer | layer C%B/tg‘)]
(%) (%) o
*¥
oo | 16, 24
&%
Extended semen(KC) féég +§' 1;2 —Eggz
#%¥
Frozen semen(K) igi 28 ig 37 féil
*%
Frozen semen(H) L% £5 45 1012

KC : F, bull of Korean native-Charolais K : Korean
native bull H : Holtstein Friesian bull ** : p<{0, 01

Table 11. Number of motile sperm in various
specimens separated by tyrode’s solu-

) tion _ (n=12; mean+S.D.)
Tyrode layer|Lower layer
(X10% (X109
Raw semen(KC) Eg S;* f% gl
Extended semen(KC) _Sg ?;* +l§ 36
Frozen semen(K) +g' g;* _-Lg). 1136
Frozen semen(H) _,_3‘ !7);* +(1)'§6

KC : F, bull of Korean native-Charolais K : Korean
native bull H : Holstein Friesian bull ** : p<0, 01

Table 12. Normal sperm of various specimens
separated by tyrode’s solution
(n=12; mean—S.D.)

T Normal sperm | Tyrode| Lower | .
T layer | layer ('E),;t)ml
Specimen (%) (%) ?
* .
Raw semen(KC) :gg 20 172 28 ?Z 32

95. 2**% 76, 85.5

Extended semen(KC) 4146 +g 23 9 00

*k
Prozen semen () AN e
*® =
rosn semen | S5 755, 84,
. L B

KC : F; bull of Korean native-Charolais ** : p<{0. 01
K : Korean native bull *p< 0. 05
H : Holstein Friesian bull

Table 13. Pregressive sperm motility of various
specimens separated by tyrode's solu-

R e, (125 meanstS. D)

;I;;;gc;de IL;LOy‘ZIE‘!r Control

Raw semen(KC) i%: %* _;;1): gz %“%%;
reended semen(k0) | LS8 S| B
Frozen semen(K) i‘é g;* j(l) {3 :{:%Z 22
Frozen semen(H) ’Eg ;;* i(l) ?g ﬁ% i{)—

Progressive motility: Glaub(1976) KC : F, bull of
Korean native-Charolais K : Korean native buil H:
Holsteitn Friesian bull ** : p<{0. 01
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MFER : tyroded g ALgde FEF AAoz i
B BENETE 298 A 7 2y gTES
< Table 102 At & FEK BREE 2 F 719
o] Mol el tyrodef@e T EBIML 2zt
87.96. 36, 82.1+8.59, 84.5:4.38 % 87.5-5.89%
olglent, TS HTEBEL £4& 7.612.04, 4.3
2,12, 5.640.67 2 6.112.45% 24, o #3E
ol Slel At tyrodefol A 2= BT EBMol T
o AAH BT HBl Ha EEA
A& b e (p<0. 01).

3 tyrodefe] WA BT EBHS HERS
Esel Aol s FE wged TE BTE®
P2 B HEgpitol st FEES 2ok

EREMTH - tyrodel§& S £ HEoR
TH KTE 2#5E) #E & ol EHiE BT
T Table 113 2ok, 5 K, HRER 2 5
7hA el SRR elAl tyrodef@e +EAA AT
(X10°+= 27 116.32-8,97, 85.5-%5.76, 3.2%0.65
R 4.9+0.72019l =, THY #EBHE HTHR(X19€

e 0 F
3T Tl

Table 14. Recovery rate of motile sperm of var-
jous specimens separated by tyrode’s

solution (n=12; mean-+S.D.)
T Recovery rate Tyrode layer|Lower layer
[
Specimen — (%) (%)
¥k
Raw semen(KC) _Zg 28 —ng 27
$¥
Extended semen(KC) fg }{,9 _&g 20
* %
Frozen semen(K) _._63 gg +2}L %S
kK
Frozen semen(H) %566 %

KC : F, bull of Korean native-Charolais
K : Korean native bull
H : Holstein Friesian bull ** : p<{0.01

747} 24.2+3.51, 15.97-3.86, 1.08:0.36 % 1.3%0.
36024 EBMKTE tyrodeffol FFHA Biggo
2 A" #32E YA (p<0. 0).

Table 15. Morphological abnormalities of the sperm separated by tyrode’s solution (n=12; mean=+S.D.)

Raw Semen(KC)

Extended Semen(KC)

Tyro(da/toa)layer Low?;)l)ayer Control(%) TyroEi%;ayer Low%f%’l)ayer } Control(%)
Small head 0.840.31 | 134027 | 0.940.32 | 0.3+0.05 | 0.9£0.27 | 0.8%1.01
Large head 0.120.02 | 0.5+0.20 | 0.3%0.11 0 0.540.13 | 0.2:0.03
Absent head 0.440,05 | 604190 | 2.5+0.72 | 0.4%0.11 | 57¥L32 | 2.3%0.9]
Amorphous 0.240.03 | 0.440,11 | 0.3+0.09 | 0.240.01 | 0.3%0.09 | 0.3%0.06
Double tail 0 0.20,03 | 0.12-0.01 | 0.140.01 | 0.2:£0.01 | 0.2:0.04
Tail abnormality | 2.0+0.66 | 15.24:4.70 | 8.3+3.20 | 2.60.08 | 13.0£L78 | 8.2:1.32
Immature sperm | 1.240.34 | 2.720,93 | 2.3:0.67 | 1.2%0.04 | 2.9+102 | 2.520.89
T ~
Total abrormal- | ™4 75 90 | 26.345.28" 14,7492 | 4.851.46 | 23.52.43" 14.5::2.00

Frozen Semen(K) Frozen Semen(H)

Tyro(do/i ;ayer Lowez‘r%l)ayer Control (%) Tyro?oz )layer Lowe(:t;él)ayer Control(%)
Small head 0.340.11 | 1.290.35 | 0.840.27 | 0.240.04 | 130,67 | 0.5%0.15
Large head 0.140.03 | 0.30.11 | 0.240.03 | 0.1%40.02 | 0.4+0.13 | 0.320.09
Absent head 0.440.09 | 2.8+1.07 | 1.240.28 | 0.4+0.11 | 3.3%102 | 1.3%0.40
Amorphous 0.10.02 | 0.340.14 | 0.2:£0,04 | 0.120.03 | 0.3£0.09 | 0.140.03
Double tail 0 0.240.05 | 0.1£0.01 | 0.1:£0.01 | 0.2:£0.08 |~ 0.220.04
Tail abnormality | 2.8+1.08 | 12.7£2.07 | 7.142.07 | 2.5%1.03 | 14.3%2.32 | 7.242.17
Immature sperm 0.8+0.02 2.611,03 2.1%0.98 1.140.41 2.7E1.75 2.010.68
Total'abnormal- |y 54y g1 | 20.1:63.11% 1L.7:£3.06 | 4.522.32 | 22.532.76" 116263

KC : F, bull of Korean native-Charolais K : Korean native bull H : Holstein Friesian bull ** : p<{0.01
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IEW B FE : tyrodeli-& ERSIY 4% Hgezy
H OBETE o8 S8 BR 4 489 ERETE
2 Table 129} 2o}, & FEK, BRE® 2 T4
9 SRl SlolA tyrodef@e] ERHTEHL £4%
95.3-£3.20, 95.241.46, 95.5:+1.41 % 95.5-2.32%
24 tyrode@-> TRV AR &2 dzFd ¥
ate] EHEFETFE FREIA FFH(p<0. 05 p<0.
o1).

AREEDY : tyrode® & A3l 4% HBEozy
H ETE SEIED SR £ 5859 WEEsn
Table 135 Zr}, & FHE, HREK 2 F 7149
BOERT 2ol A tyrodefg o] RUMEEBIH:R £4% 3.9
40.10, '3.8%0.15, 3.7:£0.2724 TRV AF3HA
Fe T Hdte] BEE =sheh(p<0.0D).

BT BlE  tyrodelRS S £BHER
o2 HE KBTS JESET BR £ o8O EHE
T ElfE2 Table 1491 3ot F FRHE, BRER
2 FoA o AR Sl A tyrodefde] EBHHER
F ERES &K 75.049.78, 67.145.79, 62.9-57.88
2 65.019.66% 24 TR tdld HEHIA ¢
=H(p<0. 01).

RSN B tyrodelio 2 BT3 SRIET +
WREN BES & BE 28 WY 57%E Table
158 2o, & FHE, BRRBE 2 F /LA %
ol ol tyrodef@ol A= ¥T mpEe 47
4.7£3.20, 4.8+£1.46, 4.571.41 9 4,542, 32% 24
TEY BT A8 A G2 AT AR W
W) tkate] BEES]) wokoh(p<0.01).

* %

Lipshultz®”e]] oJ&}=s] #MEZMENSE H7Hste H
E AAY F 2oE BT Aol v F848&
gz st e FHF AAEHE ddME 34y &
Az F5, %4, ADEE4 £ P B
9 57kA 5 AR geod <dria dgc)

Rutherford®e] Sjata olut WE4 Ao g ¥ &
EFA L 35%0]% o}, serum albumine ® Had X
FEAL AAe FoEd AR $EHL 65%01A
aL, °]¥A serum albumine 2 AHTF A Y& 4o
ATEES A7 A#lg 34 g2 99 B354 9e
AEetg e W 2o} S#Ee] 7% FAEATD Foh,

of Aol A 49 9A4NE 6%, 10% 2 20% bov-
ine serum albumine| Z}7 B3 A4 BIEDETFY 2
95 Axd A3 2 AT EEpe, EBE BETFH
EHEBTFE D AEERHHEL bovine serum albuming

53R G d2F2] 48.0%, 384.0X10% 85.6%
g 2.7 vd |A3 o, @ETEE =T
800x10%1 »& A3 wokoh(Table 2).

o|9} 72 APAE Glass9} Ericsson?o] |4 gk
AAY FEA 22 AAAA ARALTE A=z4ol
9l & bovine serum albuminfF-2 &olslA Fs}3lcle
FA3% dASHE 44 Aer Ardd

ZF A2 Fatel ¢lo] 4+ 20% bovine serum albumin
£ A& oA +54, AR5 E 2 AAAAEo]
A3 w2 AL Jehide, EHEBTE 2 BT
Elfgdsol] 9loiAl: 6% bovine serum albuming A}-8-
9 A E2 A5 e

Ericsson 9. AMshe] WS A83std 6%, 10
% 2 20%9] 5xF 23 bovine serum albumine.
2 AAL A A 20%04 AALFAl FE
Hel ol vlste 74 wstow], AAHFEL 6%%
o Yoty Zzdlgch. et e 9d m3EA
A F2] & 938l 20% bovine serum albuming AF-&-
g B3l obd AE ul giglen, ¥ A¥e] Aste
Ao 94 N & Abgete] A2 Ericssond] Ao &
Akgt A Aol gl

o] F& #2438l bovine serum albuming A}-83&}e]
&9 FHEeZRE 2&H PR Lest shedtol e
w, 20% bovine serum albuming& &3 & A B
22 AR £ AAE A9z T8 F 934w
FTERE ) 2Fgkon], 10% bovine serum albumin
£ AEE A9 AR 4L 6% bovine serum alb-
uming w8} ¥ Xfolrt glglovt Hgo olAE=
6% bovine serum albumin® =} 2t} A o= 6%
bovine serum albuming A}&3F o= A =3 40|
713 =3 FAL A= 10% bovine serum albumin
Ao} ZALEE AAe)gl o™ 72 6% bovine serum alb-
uming A48l Zlo] AdiAd Aoz FAR)

2y AR JEFA ezt @A Bl
bovine serum albuming AF&3te] 71531718 A 53
7] 913t] ¢4 6% bovine serum albumine & A%
o] 2 A3 FEd T #4AE, 254, 5%
A A Ao glo] A bovine serum albumine 2 Az 3+
A R dzTd vt A3 F AAE e
9} (Table 1), ©]9 2.2 B APAA=Z bovine ser-
um albumine 2 AzlelA ¢ Aduk A Y FAH Ao
& & bovine serum albuming A}-8-& n&-8 A=}
o] FelgAe] drde 488 44 AUt

ol 3t o] gul WEANogRE ¥ A ALY
Aol 22 ol ¥EAAL & F AALF
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4ol 1 ¥ vrolA Az Aol gl bovine serum albu-
mind& 44 A4 Fohe A3t BAA] 44T
9

Rutherford® 3= bovine serum albuming A}-£3}o
ZEATAT B & 29 42 A pon

A A% s g ANt T @
»m v AGAAE 4EHAY § F BFEIE
Folr] S W o2 A YEAd v 6%, 10% %
20% bovine serum albuming E 34 # %?ﬂ‘ﬁﬁ?‘a
Al g o Heer & ey 388 PAfuks At
T BEAA #RG AT AAEEA, Xé"“é g, A
Q25 el U WEFAL 45D F S
of HAY Azl vskd B4 ¥ AAE et
Wigl ek (Table 3).

o] A& el4 WEA bovine serum albuming 7t
A gstel 4Ado e nHAAE BAG ¥
NF 9E SAAAA BT A% YEFY BT
kol FA vl ete] A= dPov Had
of wldl gl A3 My, A A& bovine
serum albumin® FE7t EHS4E o]y 3 F4gL
o] & olri(Table 4). o]2] 3l 4 #& bovine serum
albuming AH&3te] Fej3 @A A7L Ak Aol
HlgfAl 2x f£3o dlE AFHL Aa gl Wi
ZAow FZHHrT,

6%, 10% 4 20% bovine serum albuming

o Fele n@dHAAE

g5t
FeAv oL AT A9

2 WEH gloldE A 4.5 492 3.6%°1%
ov} WEFA QojAE A7 5.6, 5.8 2 4.2%EA
o] tixgel JEAY 14.6% YEFY 15.9%

o ¥late] #A 3] gt en(Table 5), o=
o} #aA el ZAG A olgld
Abgstel FE| g 2%
HAAE AAHw| o F3A3 Axee #33 F
23 A, acrosome?] A3} density loss 59 7% &
77 4,89 4 5%2A4 HE2T 613,16 F 9%l
ulske] WAE wgieh oleh A2 APAFAE 19824
Shermans Dmowskis® 7} A& BB Fol 4 o&H A=}
£ AdAer Fold F AR Aoz FES A
AETY g o] 18%A 11%2 FxFHRow,
acrosome®] 7Y & & 27%0A 13%2 7Za=Hgdn
g Baueh AR AAFeltt. olEd Al J1¥A
A7} Az Aol &L bovine serum albuming %73}
7] AE7] W Fo 2 A0 w3 ¥EF7 bovine se-
4% o #REhHe H3E ded)x
Aalsle Aoz B

White 5%

6% bovine serum albuming-

flo

rum albuming

oo o
WH e

ojAg Sostdl oln] WEd dWiA g e -‘?"Ei“
bovine serum albuming A}gsled 5 2283 Azl &
g7} ol v}, EREH o £3H-E] bovine serum albumin
£ Agsld Beldt z@E A 2E bovine serum alb-
uming AM8LR] obdt iz el Itald dxbH<
Breke] $+49€ ¥z YulHAUd BPEx 1
ALE-8 283 g AL
A& AAE Eo
Hao® Ho YA o2 YE bovine
ALg3te BIEDHETE Eelde A

e

w} o] bovine serum albumin&
S THES B4 7 d%
2o RASF

serum albumin&

& e o go] grks AR webA ofn] Az
Ho A3 Yt —RARMEOZIE ARG
% $eote Aol WAz AAsh LRy A
2ok,

AAE Juid oz HATDAAH o o]-g.z‘s};;_

AE ARl T FFAE KES E¥RE e
Adeste AAE A F AXNAA 54 réjaol
£ AA FAHo R fF9ste] Lrhebd ghEdd
B WPl BEOBTE £HT 5 38 Ao
B P skl SRIBREYS A QA A Pessiniv
743 wro] 2o)& tyrodelg Ab&8le] m¥H Ao
T2l & A=t

ol AgA tyrodede AHg3t HENIHTE &
g5t dojA A tyrodedol A9 AL 2
AAZ] §8te] AR A 7L 20,40, 60,80,100 E 120%
o2 A7 Aste] 9449, 44N ngz FAA F
o] dEAYY AAEEY, ALEEFAY € 5473
A #rid vlad A7 A3y BT EES s0E
of A 7+ 89.8, 85.1, 83.7 2 86.8% 24 thE A7}k
Hell Hlate] FAUA Eker, tyroded oz FH=
A g dzF 36.2, 28.3, 23.5 @ 27.3%9] H|
st E57F fA3] £ BTERES JebES g5
A th(Table 7). FiEERHEA Pl m 2 Al Tof
QolA goET e AAe] 27 3.8, 3.7, 3.8 & 3.78
A t}E Azbdd] Bste F}A Eqgten]) tyroded o
2 A=sA g dazEed 2.4, 2.2, 2.1 2 2.2¢ v
st 257 G994 A B2 MiER%E Jehigl
t}(Table 8). +EHAA FF& A= 80l
A9 AA ol A7t 76,3, 69.3, 64.2 ¥ 66.1%2A tf
E A7 ¥etd b B EEHHEET mkEe
B h(Table 9), whehbA tyrodediof Ao H=be] A=
A7k 80l Al A §2 A vegglens
B AgAAY AXNALEL 80ENE s AgS
A A 3ot

tyrode®]-2- A}-&3t% bovine serum albuming A}&-
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3PL Aol del FRKC REREe BE TR
BEBKLZHEE BENETE 224 4 slgod
tyrodel-& At88td el mEH A= EgE, &
B TE, WEERE ¥ EREE TR o4 gz
Lol wid elS- FoH, HaA JYel dAG W
ok g EBMERTY ERES £8 BEd 9
Al tyrodeZol A E gk},

5 BRI, BN 9 7 JHA Y AnERE Ag
ghe] tyroded o2 807 AAF AAe +EA, &
TAAAF, AAAAE D ARNLFA 2ol AR
9 FFAL tyrodeZoll 4] 27t 87.9, 82.1, 84.5 %
87.5% (Table 10)01¢l =, AR 54 AAF(X10%
T tyrodeZ ol A 47 116.3, 85.5, 3.2% 4.9(Table
Ieolgler, AAAAELR tyrodedo] Azt 95,3,
95.2, 95.5 %@ 95.5% (Table 12)0]Q@x, AANLTH L
tyrodeZeol A Z+7; 3.9, 3.8, 3.7 9 3.7(Table 13) ¢
24 25 skE d HzTe AR A ¥ed {9
A8A & A4S el

ol A= 1/}45’—3101] & ¥48 BT pellet
Zoll A EEEe) £ AAE
mentE 4o A tyrode‘”J oz {ogdte] Ff3r)
o nZHAYAE BT 5 Ag Aolgks o 4
oA HFe AL A dFH F= 2
At

ERE BBBE 2 7Y AEERe A8ty
tyrode e @ 8047 AXe AAY ¢FAAA 3+
£.& tyrodeZoll A& A2t 75.0, 67.1, 62.9 2 65.0%
2A 35 +EAAA g st A8 E2
A& vdeb il (Table 14), o|zg A4 &
A& Al gt EEEST RBBRS 22 BEBRe
ENHE BENMETT Addez T FHHUEE
dFH F= AAFolzan A=

FERE, SBER 2 57 7149 BEEKC 43y
tyrodec] o 2 2] 3 METHES AdAdd glo]Al
= tyrodeZo| 4.7% 24 AT 14.7%SF 33E=<
26.3% ¥leh AA3] dgter], BAAA glol
tyrodeZo] 4.8% %A dl i<l 14.5%% 3139l 23.5
%ol wlste] 717 dgton], F spA 9 JFAN 3l
o] A % tyrodedol 77t 4,5 P 4.5%FA tHzl
11.7 2 11.6% =85 859l 20.1 3 22.5%¢] ®] 4
A #@AE Fe FAE ez 2 AE Ll
ol 4 BF tyrodeZel] UelAY FAAIH Eo] HA
3 2gEES 4 4 A vH(Table 15).

olgl gt A4 AFHAA FFHl FetAY gl
o Foll tyrode® e 2 {9 FE3te 2 FAHe] 9l

o] A universal move-

Aolgts ALE

tyrode

€ Aoz 4489 tyreded Fo] $FAo Y W
Frb 5 BASE ol F54H 0] L KTl pellet
2HE tyrodelgF o 2 Wrkste]l g w o] oA
Her] Wi Aoz FEHEAD, oA tyrodel &
AHgstn] BEIRTE 2298 5 Aed 54 ®F
BTE AASE 3985 42 F dde Aol 94F
et

tyroded& o] 83 £AEY APRzAE ofF F
g ul gloEz B AR e FEE ¥ 4 glovd,
o]de] AAE FIZT W B AFAA tyrode®kE A+

$3te] FelE AR E@tk, EBHHETE, WEE
B, LHEETE lojd 843 2 434 v

Wlom EEE Wk, o9 A2 AHe 2 49
o 4] bovine serum albumin$ A}-&3le] HIEHETFE
TE 8 AArds 958 AFAYgen, 53
serum albuming AR&3led A= BEHMKS Te7t &
7bedtg o, tyrodeliE AHEE AfolT —EHE
BEHERY dAE SEIETE $2E 5 dddh
webA ZREE FAARS FA ERSHES ¥
ol7] A= tyrode®g AE3ld BENETE
2% 4 Slen o] W A83Y + U+ Wil
I Az

bovine

*® ]

49 BEHES F7HN77] AT 24P e2A 6
%, 10% 92 20%9] bovine serum albuming A}-23h
A 59 Wt tyroded & AEE A =3 A A9
Wl e 2 49 FEK, MEBRER 2 —RTKR SIS

2EE BENMTE ZElestd BT A%
A% AdEvdy 4 A A g9 E vz
2% Ase vhes 2

1. Ef¥ o 22H bovine serum albuming AF£-3}
of ¥Eg BT dlaTd vishe] Eehit, EEMAR
T EEETE 9 MEEHEe] A %= B
%Eﬂi&(%‘% 6% = 7t4 EQC
. BB o 2 HE bovine serum albuming AF-8-3}
HIENBTE S e A4 A4

AL FAL dzTo vstd HA3
ol2¥l H AL bovine serum albuming] F %

Al

[’_
dEAE 2
TS,

+ 209

\‘Hﬁ‘o}i_ﬁ,

5 Ao A AA A vhelbike)
3. bovine serum albuming A}-83fe] R4l ¥
7)*’5?4 WA 9 JEF FEHuA AR

2 dlETo vlded HAF Zghct.

4, bovine serum albuming A}-2-3te] Heldl &%

hiETE AN A e B BE 2 sRE

— 259 —



B, acrosome<] #KE=} density losse] Mzio] thz & Egtrh.

ol wlate] gkt 7. tyrodefig ol-&3te] FHEW, HEHEK 2 AW
5 TR HEERo2E Y z¥H A Fe HRozYH Pl a¥3YAAY 54, AAEF

< bovine serum albuming A% W& ojHgeort, A R AFFAEL T Wed YA g

tyroded & A& o] AY oA sHEstgch 8. tyroded g o] &3te] MK, WHEHEK 2 AW
6. FHW, MERE % HEEER 2R AAss KRozrd 2 289A4AY 3HE03H EY

T tyrodefg o]§3te] 80t AANAS W A F tlzTel vzt A E g

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

Fig.
Fig.

4
5
6
7.
8
9

10.
11.
12.
13.
14.
15.
16.

Legends for figures

. Normal sperm (X1, 000)
. Microcephalic sperm (X1, 000)
. Macrocephalic sperm(X1, 000)

Absent sperm head (X1, 000)

. Amorphous sperm (X1, 000)
. Double-tailed sperm(X1, 000)

Sperm with tail abnormality (X1, 000)

Immature sperm(X1, 000)

Sperm with normal cell membrane and normal acrosome(X 30, 000)
Sperm with cell membrane dilatation(X 42, 500)

Sperm with cell membrane vesiculation(X37, 500)

Sperm with acrosomal dilatation(X30, 000)

Sperm with reduced acrosomal density (X 30, 000)
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