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2 % I A2 v g FEYoREE HFEET Qlo] AR 4ol dojut 9t Syt IF A
RS FAF tFdS HESH] Asto], 7l AT AL I BES] A% Ve JiEE 87t Stk
E Ao AHE oA FAY FZEAANA 5o Al valined H7FE wf, SZAIFONA YErY= HA
SAEY MR TEAHUCE QIFFHS AAS o Tof 4T £AE 9 HI&o "X= JFS ZASHI
Y 524N 542 CASA (Computer Assisted Sperm Analysis)® 2435191, FAAA, =45 4 H3}
£ A= FFE AT 1 B, 528N BAY 2542 ROl B9 vailne 10 mM A TolA ¢
L2 AFRE YEHURN(G7.9 £ 1.0 vs. 69.9 £ 0.8%; p ( 0.0001), BA LAZL 2o H|5| AeFoA
A AA9 Hlgo] fojFoz E9tH78.7 + 4.8, 92.8 £ 1.0%; p = 0.0156). A&y, 238} valine 10
mM ALY #=3E 9 FEEA= KA Aok FRIEA] gttt SANEH, 24 FH 5Z Al valine
10 mM H7H= & B9 52 §F FEZ0 a8 A2 waEy, 523 H0] sperm storage tubules (SSTs)
2 = AAY Hlgole & FFE UAA S AeE FHHG

o

Abstract Every year, the poultry industry is threatened by infectious diseases, resulting in genetic
resource loss. Thus, a technology is required to preserve poultry genetic resources permanently and
maintain the genetic diversity of native Korean species. We investigated the effects of adding valine, an
essential amino acid, on the acrosome integrity, fertility, and hatchability of frozen-thawed semen. The
vitality of freeze-thawed semen from Ogye, a native Korean chicken, was analyzed by Computer-Assisted
Sperm Analysis (CASA). Acrosome integrity, fertility, and hatchability were analyzed separately. The
motility of freeze-thawed sperm was higher in the 10 mM valine-treated group than in the non-treated
control group (57.9 * 1.0 vs. 69.9 + 0.8%; p ( 0.000I), and the sperm percentage that retained intact
acrosome was significantly higher in the 10 mM valine group (92.8 + 1.0% vs. 78.7 + 4.8; p = 0.0150).
Fertility and hatchability were non-significantly different in these two groups. The study shows that
supplementation with 10 mM valine in diluent can protect Ogye semen from cryodamage and does not
increase the total number of nested spermatozoa in sperm storage tubules (SSTs) for fertilization.
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1. M2

A 7h Aol SlofA] vid 547 27 AERA
ZHavian influenza, AS] A= gAto R 747 At
5 7HET ofUg} QI A9 w7 dEeE oo
= AAEL A% AAA £4E oprlgitt ol ulet
7 FAAEE S50 2 S EEEojof 51,
714 RS E fiste] S8R oflet 52547
HogAE BHES FQ7t Slth 53], 588HE I+
HESI] FARA] BELS A3 fARdoEA &8 5
71 Y2 BE - B 7]&9] F8/0] AR F7tE
A= AAolt. ot FAEE V&2 TF9 v &
A 7HE gHsial tEo] FAY a8 7HAE =9
7159 tFdE FHEsk=Tl 9r7t o, S4tdol
A&H 07 ddsty] Yol WHEA] Qe RpAto = A 3
7h=|a Qi

7H SEAAL 259 b3 7Yl 50l 53

of glom] A8A AL 9T ABE 4US TAE
afSk ick. olol wlet ARES Bt WS ML 52
Bo a7t ANESS 44 St wag 4o
o AhEe] A9 AR AUoR AFS $AL % 9
L E4e 7T 9] el 23 59 AL ws

of AEEL] thpy Favt 7MsstEolRE Aol X
aSich. oleigt e TE ¢ f A1%o] S5
Aere gistel SAHoe] Akt ol S 7HE 9

1

o

A1) BE 714S AU WaKo] AR
B o] BARES Slof Yo ATAEol HaR

52 neE2e Ausigont

A et o g AmAe] Fago] g wol Ak} 2
Edl2o] Forstn] H@HoE 71 HEE 73 o],

20 tg &4TTF &) fEel £85= S8R
AAAZITH1-3]. B3 522 Qs A s= =AE 5
siutel A& =9l lipid peroxidation ROS
(reactive oxygen species)®] 23l A== HA} &4
9] 83 7HCE AdHA Sl=tl, B tE AEE
= 2] lipid peroxidationo] 173514 ¥H8-81=
28} 7152 AU g7l T2 Hkt B4 7HA
I SItH4lL

o3t oA FESIUA FHLoA A7 XY
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Hol 1 St FAFEE =°] AT A+=E
N-MethylacetamideE SZ2EIAE &-8ot] +HE

= 66%E FHAE 5= gl5o] EaEglon[5], A
g ol T3t A+ BSA H7F Al F FRe =S
FETE AF2A BEuEQTHe) ¥ 528 55
ol gt At A § AR 547 B2 vlA
£ 90| =2 & IYA 712 g ZREF
o] ZH=EATHTI.

To A= thuRt 7S E85to] R g,
FHE 9 RIES AT A7 AP
Glutamine T+ glycined} 2= ofu|i At H717) A}
9 &34s AT ATEIE HeRoH
(8,91, & HHS|HAo| L-carnitineE 1-2 mM 5E2
A7 S o, BAY 254 5 €Yo] F7HEt= Aol
BUEQeH10l. E3H © AN 3449 hyaluronic
acid 1-2 mM 37} Al 43} Bkgo] F7tetke A
< W11 & 3JAA ] serine X sucrose H7} Al
£3 SZo] FAEC Y HIEAT amino acid?t
glutathione®} Z2 A= ottt /7 FAE
Lo RHY B35k Zo] WeHrH12-14]. &3] 2
= op| Akl valine2 WA A, oHA] ABAE A
£, nEZEe|of thA/AS), R =%, dfol W
S 22 ooRet AESHY ol defgitta EA
ATH15,16]. H9] A4 B=/d L DNA integritye}
F&o] = ofH|e AR valine, leucine, isoleucine®.
2 BUECH[17], 11 F valine2 HY dF ABl
A Eo]& o0& DNA fragmentatione Z4AA7|3L 4
E2 7Kt Zo] B leH14].

QA FelA S F9 FAAZ 5o et

At Syt 159 S-S AYOoRHE HS
3k, 94 A9 o "ast /1&g Hdste] A
Z 9o 9A4A topdS BES "ol Qlth dgER
£ ATolAls vt fAE g =
gt Als 5 oA/ EolFoE HEdE = eA 2
Aotz 94 AN =4 A valine A7t E2A0

3 & HApe] AT HAQ) &A% vRE ¥
AFtal, o]& o]&sto] Qlge A o, =%
Fohgol| ojmgt JFS 1A AT,
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2380 wlAE 93

=

2. W2 ¥

2.1 BASS U AIBAE
Bl A A FAFRL ﬂwﬂw ol A
A8t Qs 21199 9A $7 4052 ol8start
AAALE 1290 194 wwixﬂao}oq Ao
TASGCH, Aol Bk LEL oF 220 S48
AL o 02 SJEkD FolgoR W)
e u, 90% o1} £EHE Holk ArE Uge] A

SalGic. QBB AT BAFLE AL
B0l ARSSHIL Gl MAEE QA 2045 01831k

22 Ao} % Bijeo| Xy

HE A9k2 Sigma-Aldrich Chemical Co. (USA)YS
o] Pttt BB A= Lake-Ravie medium
(Lake and Ravie, 1984)& A8, 1 F+d44E2
&3 Zt} L-glutamic acid monosodium salt
monohydrate (1.92 g), glucose (0.8 g), Magnesium
acetate tetrahydrate (0.08 g), potassium acetate
(0.5 g), polyvinylpyrrolidone (Mr 40,000; 0.075 g
= ¥ F971 100 wo] HEE AEuFE 2e5E
o] gsto] AxsIGATH14]. 34 A= pH 7.08, HF 45
P2 343 mOsm/kgs FASHAT.  AHAB| A Ao
valine®] #&==7t 0, 5, 10, 15 mMo] HEE A
T3 2 EHIsHATh

A3 Al ARESH BPSE-I (Beltsville poultry
semen extender-I) 3]4Al= potassium phosphate
dibasic trihydrate 1.27 g,
0.867 g, D-fructose (anhydrous) 0.5 g, sodium
acetate trihydrate 0.43 g, TES 0.195 g, potassium

sodium L glutamate

citrate 0.064 g, potassium phosphate monobasic
0.065 g ¥ magnesium chloride anhydrous 0.034
g= F 971 100 m7t HES A2 WY 2eE
Bl AlzsHTH18].

23 52 18

m

Aol 3719 0.25 il AERE FH|3 F A
Z%E E.O (ethylene oxide) gasE ©|-&3}o] H3}
o A A8 1ARE A ALAA(FHK, Japan) 2%
5CE fAJslH AER 7|9 D87|& HOP%"
o5 EHA(27.5 x 42 x 17.5 em)oll HAA
YA YWEE vg] dZeiainh

r:i i xQ

o
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FHo| ZfFste] 3ol "l
]%“ai ol&stsitt. 5T A
QE AzlE BAsT
FE 40 s &
Z3}o], Lake-Ravie medium i]ﬁxﬂg 7—1}7—} 1@9‘4-‘»}
1: 18 HH9] 12 3|4& i
ASHY TR 2% IS X]_“ }‘ﬁq ARSA
2l glycerolZ & =7t 8% (v/v)7F QEE 3|45k
ou[14], valine A= HF 52710, 5, 10, 15 mM
o] HEE FHloloitt. FAH HAS AER Y &
UEote] 2087t MHSHE Koty TtolsAutAof A
-rlx AAHAAE AL T AALLERE 4 an Yol &
At} 713tE= AR i) 2ottt £
< B3 3087 HEE S APT ¥, -196C AAAL

of MRt T4 HESIAUEH19].
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2.4 HXt
2 A AR 42 Hofl A4ZA FFH T CASA
(Computer Assisted Sperm Analysis) T2 1S 5
S 71241 AR A AL XSkt 48RS
A AA] 40812 314G & MlS o8-St 3 W& A
3t & 37CE v]g] 7123t Leja slide chamber (IMV
technologies)oll 1 AAE BA5190t}). 5488 &
BAAEAS Yol 52 Y] GANE AERE AAE
AoJA A 5T 24200 287 S3lstHTHT]. 85l
S AAS 1.5 ml FEO &30 F 154 S5t o9l
o] g5te] 3At HAHA 3 WE 37CE v 7F
3t Leja slide chambero] &1 RS EA519t)

=
4 2y

rqu

2.5 X 2% ZA
AN FANE 2EES AAE2oNA AW
5C ezl 223t B35kt 1.5 ml FEO &3]

% BPSE-T HH3|4A] 80 wE 3|45t &efol= 2
20 10 WE Eol=8 =% ZE(smear)S TEITH
AR F 3.7% paraformaldehydeo] &zto|=S 187t
= & 57|15 AASI Diff Quick stain kit Holl L
+ eosin @A A|¢k golo]] £=Z|0F 2~3XTF HT &
E715 Holdlth 0.08% Coomassie Brilliant Blue

R-250 (CBB) 89lo]4] 208 5~62 Wxic £71%
Sohfio] AxAZAT. HEdt due YA Ao 5
S0l 1227 WA F Az Sefolse

OLYMPUS 1X71 @v]3& AR8sto] BrightfieldoflA]



B23kE T

A7} AA719] o5 FE7t
A7gste] 2T 104+, A 10
AR R &= 20~23CE 74
Q7 240 dFYe| F WY 377t

=T =2
stlen, A Fole of Al ¥

=
4+

THF BB Yol 5CR
2R 2EZE 7Y 5T
Al QF 282F -BofistTH7). BPSE-I S|4AE Ao &
o 550 g 7oA 987t A5t A AATHA
o} A $2 15 ml FHo| BPSE-1 S4AIE 1: 12
B|Mste] HAE EolFQUTh AT HFHE 1/208
ol A 70 wA 28 A 3~4 e Zolo] 100~
200 sperm/m{ =2 FYU5IALT.

A JATEA T 29ARY Aol 42 Jesie
13T, 70%E fAoto] Hasty, 43 G2 H3}
71 stk F317|(SS-060, AHAAA)S] 245%
= 37.8C, 60~70%E A5, 2A17hvlet Aeobad
ok AT 7Y Fpof| dAoA Hks AP, A 2
I AR BEHE Adcte £HES AR
), £AT2 f7]otet. A= 18YAtol] AT FA
ARl BIV|E FAFIOH, 255+ 37.8C, 60~
70%S FABHATE A7 219 Ao HEE-E XARSH
Rom, RijelR| 2 AT SAYFAE M55

oH5,211].

2.7 A 24

2 AFolA 24 A F FAF A4S B3 Prism

software (GraphPad, La Jolla, CA, USA)E ©|-83}o]
AAH| X EAHELA (One-way ANOVA) testE AA|5}o]

Tukey's HSD (honestly significant difference) test
2 {940 (0.0 HF5Hem, 1 9 2E Holg
= Prism software (GraphPad, La Jolla, CA, USA)S
o|-g3lo] Student's t-test2 APt ZE HoJg
+ mean + S.E.2 XA
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3. Zut
3.1 valine 717t SZ&d = "X &30 0|X|=
Har
T2GY g5 & PA & 5792 CASA program
< B9 BrFetAth(Fig. 1). AAAQA A :oAA vailne

A7t = SMEEE ZA EEol FUtEA 10
mM o49] FLoA HAEE A AT 5 YAt
54 (motility) A EANA R vl valine 10
mM A7} Al 57301 =4 Uedthp ( 0.0001, Fig.
1a). 2A 25(mobile progressive)q& st= FA= T
Z7o] B[] vailne 10 mM AZFolA FojHoR =
2 H&2 EAsIA™Hp ( 0.0001, Fig. 1b). Bl 23
5 (rapid progressive)& sh= ARS] H[ES 2+
o]l ¥ valine 10 mM A &FollA =2 HEE ERIH
AJHp = 0.0002, Fig. 1c). 1 9 VCL (p = 0.05820),
VSL (p = 0.0540), VAP (p = 0.0933), LIN (p
0.1331), STR (p = 0.0894), BCF (p = 0.4138), WOB
(p = 03431, ALH (p = 0.7639 AXENA 5J&A 2
ol figlou izl HIg] vailne 10 mM A 2]to]
A FRHoR 22 gre UEHT

3.2 MUMS|MRE| vailne 717t =480l & HXtQ
A0 0IXl= B
QoA Aol A 239S AT v G, A
O JEs}o] A0 Bl &S RARIITKFig. 2). Valine
0, 10 mM Aol 4 HA9] vlg2 27 78.7 +
4.8, 92.8 + 1.0%= YettHp = 0.0156, Fig. 3).

137705 Y&ste] 71717F £4=l0] =38
51.9 + 3.9%F YUeALL, AF+= 151708 d=tst
o] 58717} Aol £HE 38.4 + 2.2%E HER|SIL
o & 257 oS SEekA] Bk A 2144
FoeS Ao, dates 78E S8 7171 B
A 617] Hsloto] =4 E tfH] k&2 85.6 + 1.8%,
Akt o8] 23182 44.5%% YEFETHTable 1). A2+
£ 8 R 1517 Sl 5370 F3fot] +4E o
H] BS18-2 90.8 + 3.9%, Algt tjy] 25hg2 35 1%2
ettt BAE e vl tiRolA 14.1%, A&
TFollA] 8.6%= RAFECH, 289l Aol gloith
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(a)

(b)

(c)

Motility Mabile progressive Rapid progressive
80 . 401 a 20 a
b T
¢ b ab
604 _E w4 g b 16
b b

¥ 40+ 2= 20 & 10+

20 10 5]

- 0=

omM  SmM 10mM 15mM tmM SmM 10mM 15mM OmM  S5mM 10mM 15mM
(d) (e) (f)
veL VSL VAP

100 B0 60—
40

40—

g £

20

20+
10

0=

DM S 10mM 15mM

LIN

OmM 5mM 10mM 15mM

OmM  SmM 10mM 15mM

OmM SmM 10mM 15mM

5TR

OmM SmM 10mM 15mM

OmM S5mi 10mM 15mM

% E

(i)

Hz

OmM 5mM 10mM 15mM

BCF

OmM S5mM 10mM 15mM

Fig. 1. Sperm characteristics according to the concentration of valine added in frozen

9 25180] nAE 9%

semen. (a) Motility; motile sperm, (b) Mobile progressive; mobile progressive sperm,
(c) Rapid progressive; rapid progressive sperm, (d) VCL; curvilinear velocity, (e)
VSL; straight line velocity, (f) VAP; average path velocity, (g) LIN; linearity
(VSL/VCL), (h) STR; straightness (VSL/VAP), (i) BCF; flagellar beat cross frequency,
() WOB; wobble and (k) ALH; amplitude of lateral head. Comparisons were
performed using a one-way ANOVA statistical analysis followed by a Tukey's HSD
test. Different letters mean significant differences at p < 0.05. Error bars denote
standard error of the mean (SEM).

101



QHEARSH| &80 =5 A A248 A|11%, 2023

Intact

Damaged

Fig. 2. The circles indicate the type of acrosome.
White and red represent damaged and
intact acrosome, respectively.

*

100+ 1

80+
60—
404

20

Acrosome integrity {%)

0

T

omM 10mM

Fig. 3. Acrosome integrity of sperm according to the
concentration of valine added in frozen
semen. Comparisons were performed using a
Student’s t-test. Significant differences are
denoted by an asterisk (*). * = p < 0.05. Error
bars denote standard error of the mean (SEM).

4.

o
AN 542 TR0 Hgf A4 g4l Bo
o, 79 EA4 &59 SATCE T EAZ &
A% 4= Q7] 72 2 7h AgelAe 528 HY
4o 9 &8A4do] A=g Aol kAR i A&
Zo g dMiEl= TP AGAETAA Z2 Ao R
8 v 159 £ AAW] HdiAdEs 5287
ARLY 5&S Eole A7t HEA] Basit 257
JHo] TWeF W2 A7} o|FoF 2ol EFSHL
7] 54 &3 IAE BESHY 7|9t gk X]4]o]
=R gk AHjoltt. I o]f= AAgE A AHE
sto] 7gske 2ol 2% H Bls| a7t Holu &
Fof| T 7= N A7t AlREHel7] wiZeltH22].
ol& {sll AE A9 A= FAE TR
Yo 2A 7HAE #ol7| gl valine 710 WE &
Al Bl & =} 43, A 2/3(acrosome integrity),

Rt

pogt!

FHE 9 Fogd] vAe 9= AR
27 Aol FAHNE BAsE7] 98] Lake-Ravie

medium A YS|AA| ] ofu| A9l vailneS 0, 5, 10,
15 mM 52 717} 7isto] 11 autE Brielsitt A
Y At g3 & vailne 5, 10, 15 mM A& F7F =+
of Hls] &S] 540l EA ek ol Spanish
A% Red Villafranquina EFoA o s4A0]
vailneZ 37lsto] 52835t o A& EolA=
ARl ApolE HolX| Y=tz A7 AT} Aol
Avtety waEoH14]. B3 2 A 23E EYE A
#EF A9 HHo valine 15 mM=S H7I5F9E o 4
Aol gElo] Wolx AFFE FIsilen, ole
valine 10 mMZ Z3st= sEolAe AR A2 &
A& 4o 7hsAol e ALE AlmHr)
A9 AAA /3R ofg} HRe A%
&, A £&(VSD), ABALIN) 5 BAH] g2 4
E3 G WRo] ltH23-26]. & AY Ay}, 83 A
Aol A A FA AFT HE i X EANA AR
of Hl3 10 mM AFFoA $AHCE &2 ARE Y

o
-

Table 1. Fertility and hatchability of artificial insemination using thawed semen of Ogye

Gro No. of Used Eggs No. of Fertilized eggs No. of Hatched eggs
roup (laid for 21 days) (Mean+S.E, %) (Mean+S.E, %)
Control 137 71 (51.9 + 3.9) 61 (85.6 + 1.8)
Treatment 151 58 (38.4 + 2.2) 53 (90.8 * 3.9)

Comparisons were performed using a Student’s t-test. There was no significant difference between groups.
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3=, #4848 9 732 vAe IF

EPAARE = F94Q1 AolE YERA] 2Tt &
7 52 ok AR HIE F7PF AAER 2548
Eol= Ao 7]ofgk Ao AZEARE, 7t At U
oA HAE Qs 151 FAY &= wdsks o
AFEANA Fo8S 2R Ztant ol fASHA, 52
HIAEA amide AYE L85t oA HAE 54
ol 3 Ax}, FAY] BEE0] 36.56 £ 4.66%141
52.1 £ 5.52%% vFstA Uehdal ol= A &84
o FFE WA= ZAoR BIstUTH19].

ot 254 7= AR EACR QI8 1%
ol B\xp7t 24 Uehts A28 AREY, ol&
A FxoA UQlS FoME 4= Utk Z{F AR
ot 2] 279 A= FRUF SR 1 FEY AP =
£ g1 3o, FHE} v|Ro] o] kx| g2
E4S 7K UtH6,27]l. Aol wWEWH T
Black-and-White breed®] 4%} Polish Landrace
breed?] =HA| AR B F Zol7t 47 70.21,
53.28 i 2 B 15} 1, Surai & Wishart[28] AT
o] wt2d oA WM 15 (White Leghorn), &0}
dH=H =F(Rhode Island red) ZZ}e] Hot F 40|
= 217 80.1 im, 82.07 mol™, FHZO F-¢ 80.69
ekl s}, o9 Zo] H2 Z{-7of Hlsh A=}
9] Zo|7} 71 E4E 7HA 1L Wio] o]k FHli(snake
like movement)® &Zo]7] WZol| FA9| FA UL
AesHA sk Aol o em[27], FAH] Zdol7t 11
EAOE Qs & 550l v 52l o e £
< 7HA 3 UTH291.

A9 3582 T, FH, 2548 T2 g4 A
Hof ol A" o3t AFESoIA FAY =54
I Pei= 3T 7P GRS BHo] Y= AR g
A SITH30l. HY A% A} F57F 8= A Al
EA713000 ek JAET} Hlste] sk PE £
o] sk, A2 A7]7} wi§- 2ot 1008 o) &
P22 FHEstojof EAEE SIS 4= UTH18].

ARG B dAel JESto] =4 A5
A3 Fojolgt sz AP o g, Maet 2508 A
E4Z Ax dfog wWEche @R AAAEAA
gk ToltH31l
reaction®] ¥ojd A= IPVL (inner perivitelline
layer)& FF5to] B Hpolyspermy)7t FH 2 AH
(pronucleus) 2 & {8 £ YA FH31,32]. 719
AANA A= BAY 4 58S FH0ke HHeE
= Qlnh T8y § 135l 285 FAofA

(exocytosis)9] Acrosome cap
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o] o] I WelekE, SRS PAT 5 9
$o] HUEOEE YR AL 45 Aot
£ 28 ohd A0 BAEL33.34]. Bl BV 2
% ot ee] ol A elH Ssee 7
S A A TSPEOR YEI Aol AR
APl SAR g9 T 158 W= AaRelstel 4
AW FUT B LR BT 5 U SS AL 5
= A A AT vige] 9 SF oPgelE

Py

AFHol EAZF 9lS 5 qlrka wEch o= HA
2 4o] AZFo)A 92.8 + 1.0%, HERFoIA 78.7
4.8%= Uehd A3} SRHsiE 4
olgfgt ke &4 HAle Tt
ok A|#7t obd 4= 9loH,
ok g
2579 dg2 HAE s F22U SSTs (sperm
storage tubules)& 7}A|1L 9lom, o] Qo= vy, uh
5ol AH3SL 2FHE FAL EH ¥E 7 Qlo]
Tol A FAe FAAS T A EVbsoith &
Awdf 9 TS Bl FYH FAE Aol A
A9k 80% ool A BIo R WiEEHE FLE EiET
QATHB6]. T3 1~7% gAgto] SSTsofl o017k SSTs
of JFohe A AT FolT AoE HuET
QAT SSTsollA ZA7F |A == HAYUSS ob4] o
A gorrt. SSTsoll Add FAHs guraoz &3
o]%] gFobA] ATP 4H|7} ZHASo] At Ego] HAH
Ao=® HIET gloH, o= HA TFOE Qs T
She EXgAAEC] AYAto] ZFAE|o] SSTsol| Aok 3
2] st 48 Y & AH3TL B3ER £¥E ¢
Fohg-S A7) Yallde AarES B3l SSTsoll 528
3 = FAF A7 BE2E 5 Qs 5-80] otk gt
[18,38]. B2 " wfeHsl= Aol SSTsoll A4 78
A7t A 587 $858S SlEotofof vzt 4
SN 5 U710l & AR olA= o] FastH18]
SAE S A (cryoprotectant)= AL FATFYO]|A
Al W& vAATe] &4 97 AoliA Hrtehs &
A& A AR BT ESARE Weojxitt. £
Aol A ARRS glycerolS JTA SHARIAEA A
2 W ice crystal 4Z HA5H] Al A2 f RS
G0l E ot A2 Y2 JEsto] E Al AlE
Sgro 2 &4 WHAISIH39]. SHAJRE, glycerol
FAREOE A 7HsS 9 sEolA 4H B
Adox Q] AIE 7HAE Ao= v oH(40],
Hof| 2% oJA2] glycerol A7t 52 Al A}
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gedo] Atk EIEQITHS5,41-43]. o]
me}, A5 Al glycerol& A|AT Folof ity B
3FHTH5,41]. Glycerol =4 EAof &3t
A7t AA =] A e & Ao =&
FoA= AAEHE BT glycerol AA F
Al 37 QIFFAoNA o] ABAtE=
st

E AT ANE FlelEE, oA FY 52 Al AY 3]
AR valine 10 mM= 715192 © in vitro /oA
Aol g HAY 2773004 tiz=Aol| Bl T84
Q1 A3E yepdnh sHAT & 183 XY A, in
vitro?t hEA & 115 7 $8E 9 R3] Aol7t ¢
Aot WA, valine 10 mM 7P & BN EEE
of A7} ou, SSTsoll Edste] 4o &8ul= A
A Aol E FFE vIXA] vt ggE

6. 28

£ A7 e oA 523849 g9 & ¢ 5
&2 FIA717] Al BY FAA 9 vailned H715HS
< o 52890 T ZA A4, JA, +9E L FIe
H|A = JFE 2AILAL sttt 289 & B8R A
s B7re] 9ol A 254, Ad &5, AR &
T o= ET hFet A F;of| et AR BAE AAIsH
A, AREA B7HE Yot HAY 2% /d(acrosome
integrity) J=E B7otitt. A% A3t FA9 254
(motility)2 thzo] B3] vailne 10 mM A7) A
o =2 Z3E Y579 £ 1.0 vs. 69.9 £
0.8, p ( 0.0001), A7 25*J(mobile progressive}=
iz Bls] 10 mM AZFolA o w2 A7t YEr
YTH25.8 + 1.2 vs. 353 + 1.1%. p ( 0.000]). ¥=
AR 54(rapid progressive) valine 10 mM A ]
TFolA FYH0E =2 X5 YEtHp = 0.0002).
E3h HAY 2474 2AF 23 valine 10 mM A2t
A g AAQ] vlgo] fYdoR =3Hp (0.09. 1
HEZE, 24 A4 52 A] valine 10 mM H7}7} in
vitro /3ol &3l & A} A3l AR IS HIA
= A0E motE|9ty. FAPAE &8It JATFRES
PotdZ o, R, AH=FolA =488l 242 51.9
3.9, 38.4 + 2.2%= UEhtor §ol42l Xpol= &
=R Zch wEbA, valine 10 mM H7b= Al
A 929 E3E B O} sperm storage

ot ro H > 1
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