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COLD STORAGE/FROZEN STORAGE/NATIVE CHICKEN/LEUNG HANG

KAO/SEMEN

This study examined the feasibility of cold and frozen storage of native chicken
“ Leung Hang Kao ” semen. Two major experiments were carried out. The first experiment
was to investigate the effect of extenders and storage times on cold storage of native chicken

2

“ Leung Hang Kao ” semen. The second experiment was to investigate the effect of
extenders, cryoprotectants and their concentrations on the frozen storage of native chicken
“ Leung Hang Kao ” semen.

The effect of seven extenders (modified extenders with osmotic pressure 300, 350
and 400 mOsm kg, Beltsville poultry semen extender (BPSE), Lake’s diluent, IGGKP and
EK) on cold storage of native chicken “ Leung Hang Kao ” semen was investigated. Fresh
semen diluted with 0.9% NaCl and 0.2% glucose was used as a control. Sperm samples
were diluted with each extender and stored for seven days at 4°C, and motility and viability
rates were assessed every day from day 1 to day 7. After storage for 3 days, the sperm
diluted with the modified extenders (300, 350 and 400 mOsm kg") showed significantly
higher motility rates than the control group and the other extenders (P<0.05). None of the
extenders used had an effect on viability rates after storage for 3 days (P>0.05). Five
extenders (modified extenders with osmotic pressure 300, 350 and 400 mOsm kg™, BPSE
and Lake’s diluent) were selected and used as a diluent for a fertilization trial, due to

yielding motility rates more than 60%. The fertility rate was evaluated from day 1 to day 5.

After day 1 of storage, the highest fertility rate (100+£0.00%) resulted from the modified



extender with osmotic pressure 400 mOsm kg'. There was no significant difference
between the modified extender with osmotic pressure 350 mOsm kg and BPSE (P>0.05).
With increasing storage times from 4 to 5 days, the sperm diluted with the modified
extenders (300, 350 and 400 mOsm kg™) yielded higher fertility rates than that of the control
group and Lake’s diluent. The morphological changes of cold semen were observed using
Scanning Electron Microscopy (SEM). With increasing storage times, more frequently
ruptured plasma membrane damaged were found on the head part and midpiece. In addition,
the correlation between motility, velocity parameters (VAP, VCL and VSL), viability and
fertility rates were investigated from day 1 to day 5. After storage for 5 days, the correlation
between motility, velocity parameters, viability and fertility rates were observed and it was
found that the motility rate was no correlation with viability and fertility rates (p<0.01).

The effect of five extenders (modified extenders with osmotic pressure 300, 350 and
400 mOsm kg, BPSE and Lake’s diluent) and four cryoprotectants (DMA, DMF, DMSO
and glycerol) at three concentrations (5, 10 and 15%) on the frozen storage of native chicken
“ Leung Hang Kao ” semen were investigated, and an interaction between the extenders and
the cryoprotectants were found. The combination of BPSE and 15% DMA or 15% DMF,
the modified extender with osmotic pressure 350 mOsm kg' and 15% DMSO and the
modified extender with osmotic pressure 400 mOsm kg™ and 15% glycerol yielded higher
progressive rates and motility rates than that of the other treatments (P<0.05). These were
conducted for fertilization trial. The fertility rate 9.52+9.52% (4% of control) was achieved
with a combination of modified extender with osmotic pressure 400 mOsm kg™ and 15%
glycerol. SEM was used to assess the physical damage of the frozen semen and it was found

that ruptured plasma membrane damaged was commonly found on head part and midpiece.
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=
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' [V 4 L= . Y an [~ < a
lnaeWus Isiidngon (White Leghorn) @2835msusudsuvuiiia Iaelinsnadounis

d' a [ ay Aag Y a [ [] d‘ A = a [ d' ~
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sTAUANMTNTY 5 15 1Az 20% (3.1£0.4 3.0+1.0 wag 2.1£0.6 Mudny) ednditiodiynia
q0A (P<0.05) §msUmM3 1y glycerol NszdUANUTNTY 7% I dnTIMsndouN (3.820.3) T3
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VoA 9 A [ Yy 9 1 [ . . Y v A A
wuuile 14 glycerol NITLAUANUVNUY 7% TIUNV Tris-aminomethan Toasimsmnaouiuas
o a { <3 o :I g J o W
oasmstagangalumanuinuninge’ln (12.50:4.47% uaz 26.56:3.48% AN&IAL)
S o y ] o S & < . '
UONINHTINNIANEING1F glycerol Tumsinusnuninsoilamealag Gerzilov (2010) WU
A 9 ~ @ Yy 9 v o 9 as [~
ol glycerol NITLAUANMUUUUU 5% TINNVATT extender HIA-1 L1ag AU A8IDNITLHLLUS
§ A e ave A 44 . o
uummnwam“lwammmﬂaaquwqﬂ (35.33£5.31% tag 31.33+£3.63% f1Ua1AU)
Tselutin, Seigneurin and Blesbois (1999) 1afnyIns 1 glycerol DMA (18 DMSO ﬁ

o v o 3 o oy 4 1 Y4

sEAUAMUAINTUY 4 6 8 Ay 11% 3R Lake’s diluent lumsinusnuninye Inaeiugnig

a @ a

M3M (type 199 roosters) 1asl% freezer control TuMsanguugl NoATINITARGUNYN 7 039N

U

= =

isaiFeE/ANT 9INgUUYN 5 orwaiied B9 -35 BerIATEA 1oz 20 BIAITATE T
a v I a T W a |
MINgUHRN -35 ruwaIFod D9 -140 oA uFAITd WU glycerol ITUNBABMIOAIDENEA

= Y v AAA 1 1 o o Y v AAA 1 '
Falvions1mNFInedlugi 72-76% dwsu DMA Tdnsinslaineglugig 62-68% uay

'
a =

Y = <3| a 1w = Y o A ' ' @
M3y DMSO Ianuiuiivdealogigangadalnonsinslainegluri 22-26% uazda

Q £

-

1 { @ [ ] < [ gl 4
wutiiold DMA NszaUANMIUTY 6% TAUAY Lake’s diluent 1u5AVUTAB1IIFO

= gas a IS Y o a [] 1 9
Tnaldismsaaguugiuuuialisasinisnauda (92.7+4.1%) liuana19910015 149
Y 9 1
Hurvoan (94.74£0.4%) FIA0AAADINUMIANY VD Chalah, Seigneurin, Blesbois and Brillard

3 A ] ~ o Yy 9 ' o . 3 o
(1999) NNV NUUDIF DMA NTLAUANNINVY 6% FINNY Lake’s diluent 1UMTIAUSHYA
g} Ay J @ 4 9 9 Aag a < Y o a
nFe lnmewugn1sA (Shaver Starbro) A1835n1sanguugiuuulalidasinsnduda

v Y Y [
(88.0%) hiunna1991nms lnindean (93.0%) Henaniinisld DMA NszauaNUTNTY 6%
o o & g o S & v & 2 ! <
dalszauanuduialumsnusneniweriiulaelyd EK 11luais extender HaWUINITIAL
[ g} 4 ] Y 4 [ a 1T W 3 o : g
Snuiu¥eriuaionug Greylag 1¥oasimsnaudaminy 37.7% uagmanusnuninie

] v 4 [ a | Y % 1
WIUEBWUE White Koluda 1¥8as1msmau@aniny 25% Huana19ainn1sany1ues
Chelmoska, Lukaszewicz, Kowalczyk and Jersz (2006) nuuijold DMA NszauaNududu 2

[ ] 3 o 091 4 o
4 18% 6% NN Lake’s diluent JUMSIAUSABIUIOUNATIN (Coturnix japonica) Hnasin i

[ v Y 9
FATIMINTUAART (2.3+5.47% 3.9£6.90% 1AL 2.8+5.6% ANa191) vauzniuvoaalinasas

MINANAANMINY 71.5£17.9% Mphaphathi, Luseba and Sutherland (2012) 1¢Fnunsi
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[ o 1 9 4 v [
Snuniuo lneofiug Venda lasld DMSO fiszauaududu 8% 32wy modified
.. ~ = aa a9 Y A o
Kobidil extender I,LazLﬂiﬁl‘umﬂﬂ?‘ﬁﬂiiﬁ@@ﬂ!ﬂ{]ﬂﬂ%ﬁlﬂﬁi% Freezer control N9AIINITOA
Quuigll 1 esruvaoa il 1Inguugil 5 evruTaTed D9 -20 edrwAITYd AUNITaA
a9 ad o A v A 2 =
gutiiaeI504 1o luTasnumar Aszaunite lulasnumar 4-6 wuawas Wu 5 Wi
' AY axo Yo A A o A A
WUNNMIangYIae1504 o Tulaswumar Tdanmsndouismazdamsnaoud I
91U (43.0£7.9% 1Az 21.6£9.7% AWAAY) FINIIN15anUHYTAI0N15 1Y Freezer
control (2.5£0.9% L8 2.3+1.2% ANSRL) (P<0.05) Han, Niu, Liu and Yang (2005) la@ny1na
Y99 DMSO N5£AUANUATNTY 10% FIUNUES extender 7 ¥ia (Freezing duck semen
extenderl Freezing duck semen extender2 BPSE UNIIP-6 B-26 Lake’ s diluent (8¢ IGGKP) Tu
3 o J & 4 A qu A o Y v ' o a o q ¥
m3nusnyinsetla wuluileld DMSO AszauAMUTNIU 10% 90D IGGKP linai 14
N A 44 . oy v
AT INIAADUNGINGA (59%) (P<0.05) HONIINU Han et al., 2005 §alaAnyHaveIas
glycerol DMSO DMA ag DMF N3&AUANNANYY 4 6 8 1Az 10% 33NN IGGKP AooA3T1A13
A A & oA 9 ~ @ Y 9 Yo A ~ '
iAaoUN FanuIuliels DMSO RszauaududY 10% 1HonTINsaaoun (73.12%) ganin
1 a oA v ] 4 o Y
LAZUANANAINNTNUUADY 9 8nIUNT 1 glycerol NTLAVANUINTU 8% (68.12%) L1AZ N
3 o 09} g |
ASANYIUDY Gee, Morrell, Franson and Pattee (1993) lun1snusSnyningeunse) (Falco
sparverius) W10 1% DMSO N5LAUANMTUTY 4 6 8 Uz 10% 3N BPSE WuNms 1%

v 9
=

DMSO MsgAUAMduin 6% 1HoasimInauaaganaa (35.29%) (P<0.05) uBNINIl

)

9 Y
Umapathy et al. (2005) ladnuimafusnunineundusa (Gyps bengalensis) Taeld freezer

[
a

control lunisanguugl Ndasinsanguugil 1 edfsaFea/uIn INQunil 24
= = = = = a = =2
DIFUFAUTFOT D9 4 DIRUFAUTON LAY 6 DIAUTATY/UIN 1INQUNYN 4 DIFUTAT D
A v A qu A o Y 9 v
-85 peAIFAIFeE WUIUD 1Y glycerol tlaz DMSO NTzAUANMUANIY 4 taz 8% Taoles TALP
v ] I [ 4 { ] 1 [
FIUAY 20% egg yolk 11Ua5 extender 1HonTINTIAROUN IiuanA1AY (P>0.05) Taeltina
9951013 Lﬂﬁ@uﬁﬂéiuﬂhﬂ 12.5-33.5% Hanzawa, Niinomi, Takahashi, Yamaguchi, Miyata and
.. v v . 4 o Y v a
Tajima (2007) 1adnuIng e N-methyl-acetamide (MA) NIZAUANMUINUY 7.5% DMSO N
o Y v A o Y 9 ~ o y 9
FEAUANMINYY 4.5% DMF NTLAUANUINTIY 4.5% 11ag DMA N5LAUANMINIY 9.0%
v < g o S &y, o @ v
Taeld HS-1 1fluds extender lumanuinyninge Ind1eWug Barred Plymouth Rock A28
ag % d‘ U A = = 1
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v A Y] Yy 9 Y v a A dyq./ =
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= I3 o g’ dy 'dy A a v J o 0 a J aa [ 4
sienumsanyMInusnynigelu lniwiedlne Tas Yezsmi sunseeu 159 a5snatand
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I < [ 3’ g 1 A
8 uaz 10% lagld TALP 1iluais extender lunmistpusnuningse lnaiumaosdre95n1s
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o W U r{' o [ [ a 1 {
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extender Tumsnusnyinge lniwliosdreisnsangamngiuundsle luTulaswumad
Wue 1% glycerol NzAUAMUTNTYU 10% 1HBATINTIAADUT (60.00£7.50%) FanI1N15 1%
[ Y
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ANWIUTY 2 4 6 war 8% 3auny BPSE lumsnusnuninde lanwieanuiians

a [ Yy 9 A = 1 A A o a Y A
cryoprotectant NNFUA LALNNTEAVANWUYNUU UHALTIADNITAADUNUBIAIOYY NIU EG N
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9 Y 1 Y 9 [ < £ '
Pudlounimit uazgansy Fuiuseminmihnmanusnyazdesitudlounndinan uaz
o a o A A @ a2 1 |.§' A v A <3| o

wihnslsziiusanmanaouivesegivese Inwuiesmenumasasnauilused
Y 9 [ E4 [ [ F4 9 9 Y [
TaoiugeNagihundnnivvzdesdisanmamaouivesiiegd 75% Julil smiminiuienia

Tanmausauiunowmirludnueae i

a a & & .
MNA 3 MITaae 1n

a

3.1.2 msanwaindsznevlessnlu®dSu (Serum) A1 pH HazAvealNaIdAVDS
5 A A A v ¢ A
e InWiie smaWHEMa0 1Y
A 3’ g a A Y = 3dyd sidq'/ ldy A v J A
osnminge IndvSuasdes lumsanunssiteddssuveslniuiossenuimaes
A = ' o A Ay Y Y A a ~ .
v uedneidudseneuleseu Tasnisinaeain lannmsmizduneausneiln (Wing
o { < a I
vain) NIN13 centrifuged NAWIGITOV 10,000 rpm UNYI 4 orIsAITYd (181 30 N Tag
Y A . . . ' . .

M35 1%1AT04 universal high speed centrifuges 31 Z 323 K (Hermle Labortechnik, Wehingen, Germany)
[ . [ ] Y1 ' A = 1< ' ' 1 =
Na99IAMNT centrifuged dzdunaivlaindied@enimsuesneeniugesdiy Tnediuarsezi

o = 9 A 3 A 1 A o I A A A Ao qs/, o
ANYAULAIAITY AD WARea tazauUvIzlanyuztudmanala Ao &5y aniwilulas

1 Ao [ Aa aa ) <3 sld' a
nlagadiuvesdsnldvaon ependrof WA 1.5 Haaaas wazih iy Nguvigil -80 o9
= d’ o = 1 a 1 9 U = A A 9
wakea o lAnuamlsznevved lossuwriiania laun waaidey wazuuniideoy Taglsy

T a 4

I1A504 Cobas Integra 800 (Roche, Nannhein, Germany) Haz3ns1eH 1oy Tnimaideon oy
4 4 o [ 1 1
Aaol3@ @181A599 NOVA 4 CRT (Nova Biomedical, Waltham, USA) §1115UA1 pH taga

ady 3’ g |£’ A v J A o Y ) g‘ g T Y] Y
pod luaraaveninye Iniuilesaeiufivassiieun sl laeiniuiye Inindas pH ae



18

F2
=

Lﬂim Hach pH Meter iu EC10 (Hach, Loveland, USA) HaziiNsinn1eed lua1ana ’JEJLﬂ?’fN Fiske
Associates Osmometer iq U 210 (Fiske Associates, Massachusetts, USA)
3.1.3 msﬂszzﬁuammwﬁwﬁa

1) msdsziiudnEasmamemnenite A3 FunauTinerdmnmsia
iide Taoqd mmududu ez S o1 T 93 flaang LAz URFDU | Taohudoftaziin
Anpdosmnndahuiion (@913 o)

2) msmmndadieninye (i‘imm@q?)daﬁﬁaﬁaaam)

st ureniiden 18 Tasimadenainsoaadaeiinguly

. s &

9 3 [ Y Y Y Y
gas1aauiuFeainaumIny 1 : 1,500 i1 vmzNvhnsgeinyends 19nszamisyduiinie

'
o

9
1 a Aa . . v 0 v o a2 o [ a
drunui@aauIfi pipettes tips MUMITUTnINegd TasldealasdmsuiudiaTania

(heamacytometer counting chamber) (mwﬁ 4 ) melandns compound microscope (40X) TUF U

%

PEININYNVU-8 919 4 YU LAZFOIATINAN 52U 5 Fo9 (MW 4 v) udniwndmam

De

[

mmaﬂmuauaa amivldae 1 aaaag aail

a A A

1 9
$wauegi/iasans = (Sauegaminldne s uSnas) x 25 x dilution rate x 10°

(n.) (v.)
Y ) v v 3 a . a A o
M 4 aladdmsuriudialadia (heamacytometer counting chamber 1) UINIUNUU
4
UIUDGING 5 VTN (123 412 5 9)

flan : http://shopping.akasdoctor.com/onlinestore/detail.cfm?ID=MEDICARECNR

= o A o A
3) ANHINIINIAABUNVDIOYD

adad = as A

MIANE1OATINSIAROUNVEIDEINITNSANYT 3 35 AD

Q
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an A I an = Y A ~ @ Adq Y J )
259 1 1uAsNsANYIgRIINITIAdsUNYRIMBgIN IF TumaauInewi
o & 0 = o M Y S a a ¢
Wureuiimsany M ldlasaisveatinnae 1 vea (5 lulasaas) asvualad uazvea
g & a o s A & A o o & A 3 9 Y o
Wuae 1 Tulasaes amiuldlfuiludaivnasuuasfnivemisuanios udrdunanis
L . o o
naeuNn1eldndoq compound microscope (10X) Iagliinaminsmasunvesead sautlag

910 Guest (1973) 79518821089 11A15199 1

Y [ J [ @ 4 { a
M9 1 HaNINUANNMIFUNADATINTIAAOUNUYDIDET

[ d d' d'
nanineun ASUUY NItnadUN (%)
A o A 4
DYINNAAANDUN 4 100
a oA 4
aqaaulnandoun (3/4) 3 75
A o A 4
DTIVNAUAADUN (2/4) 2 50
A W A A A A 3 9 A A A
aqi}mu“lwmu"lnmaauw UWgUaNUaeNAaDUN (1/4) 1 25
o lutimsiadoud 0 0

aaudaanin : Guest (1973)

9
' P~ o A

g} dy ~ o = [ g} dy 1A = v
Iﬂﬁlunﬂf@‘ﬂﬁ]%uWNWﬁﬂ‘H1ﬂ1§LﬂU§ﬂH1u1Lﬂfﬂllﬂwul‘JJ’E]\1ﬁ'lﬁlWH‘leWaENWN
(N~ [ qa: Y = A A 1

VNUULBRUUALHUULFLUUIUU ADINNITIAADUNNINNIT 75%
An A I ax = [ A ~ LY A 9 9 Aa wva £
50 2 1 WusmsAnygasImanasunvesdiegInlyluioulgians e

] I ax A
uigeemilu 2 75 Ao

a o <

1) 14 T15unsu Image T dmsvilsziiudainmsinaeunvesdiogdiniimsiny
[ 13 o % o w ' . . A = 3 Y A o
v Uy ild laemsthaieena (diluted mil) VUIDINBNASIAIIANT extender NOAT
5199979 1 : 60 (diluted milt : extender) 1182 19 micropipette AAR10619 5 luTnsans Tvanauu
. . A 9 . ..
Dual Slided Sperm Analysis N1laa1e Cover Glass (Hamilton Thorne Biosciences, Beverly, MA,
[ 4 { 4 1 'o [
USA) dunamsndouinieldndesqanssmiluy compound jU Axioskop 40 Nf1dveny
o v A a = Yy 9 1 A [
10X Haziinsdalda loutu 10 3N Taslsndesnisddlogu Sony Model SSC-E458P color
. &£ "o Y @ g . Ay AyY a ¢
video camera SuperExwave $39199gNUNADIYANT TAU 1w mda led lduinszy

4 = o 1 @ = A
A2011U51n50 Image J Ta8iN15AHUARAT sperm tracker A9351802108A1UA15197 2



@15197 2 A1 Sperm tracker

m Sperm tracker

Minimum sperm size (pixels) 5
Maximun sperm size (pixels) 30
Minimum track length (frames) 30
Maximun sperm velocity between frame (pixels) 20
Minimum VSL for motile (um/s) 4
Minimum VAP for motile (um/s) 5
Minimum VCL for motile (um/s) 5
Low VAP speed (um/s) 5
Maximum percentage of path with zero VAP 1
Maximum percentage of path with low VAP 25
Low VAP speed 2 (um/s) 25
Low VCL speed (um/s) 35
High WOB (percent VAP/VCL) 80
High LIN (percent VSL/VAP) 80
High WOB two (percent VAP/VCL) 50
High LIN two (percent VSL/VAP) 60
Frame Rate (frames per second) 60
Microns per 1000 pixels 94 set scale
Print xy co-ordinate for all tracked sperm 0
Print motion characteristics for all motile sperm 0
Print median values for motion characteristics 0

2) 1419504 Computer Assisted Semen Analysis (CASA) ti U version 10 HTM-IVOS

(Hamilton Thorne Biosciences, Beverly, MA, USA) §511s5eiiudnsinisinaeuiuazanyaiems

A A @ ad o S o g} 21‘ T3 o Y o g} 21‘ 13 A A os.z}
LA UNUVDIAIDTINNINITNUIT DB IU U DLLUULLBLU ‘]/H]lﬂIﬂEJﬂﬁuTLl1!%@LL“]$LW\13J1H]’E]’E]T‘I?]§'Q

A8ENT extender NOATINIROIN 1 : 15 (Frozen semen : Extender) uazly micropipette @ﬂﬁ’mﬂN 5

lulnsdas Tnamasuu Dual Slided Sperm  Analysis W1lad1e Cover Glass (Hamilton Thorne
] ] 9 ] ]

Biosciences, Beverly, MA, USA) f1790¢UU stage Y89ATDAIVOS 9niniaou sage 19111/ Tun3oq

o a d o 1 . [ §
IVOS 1agMIMs ATz 1aelin13imMuan1 Analysis setup 9519021069 1115199 3
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m Analysis setup

Temperature (°C)

Apply sort

Frames Acquired
Frames rate (Hz)
Minimum contrast
Minimum Cell Size (pixels)
Minimum Static Contrast
Straightness (STR) Threshold (%)
VAP Cutoff (um/sec)
Prog. Min VAP (um/sec)
VSL Cutoff (um/sec)
Cell Size (pixels)

Cell Intensity

Static Head Size

Static Head Intensity
Static Elongation

Slow Cell Motile
Magnification

Video Frequncy

Bright Field

Chamber depth (um)

Field Selection Mode

37.0
0
30
60
25
4
15
80
5
20
20
4
50
0.72-8.82
0.14-1.84
0-47
Yes
1.92
60
No
20

Auto

=X L% AAAa
4) ANHIDATINITNYEIN

= @ Ana 9 a 9 = 9 . . . =
MIANEI9ATINSUTIAIHNAUANITIOUTAAIY Eosin 1A Nigrosin 1agl

TN TINTYDULASUVUADUNITANHIDATINITUBIAAIU

ad G a9
IEMINIBNaION

%4 Eosin B 1 N5U Nigrosin 5 N5y 1Ay Sodium citrate dehydrate 1.5 n5u lalu
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9 3
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@ 1 9
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- i%lﬂlﬂlﬂlﬂﬂuu']l"]f'ﬂﬂﬂﬁﬂﬂllslﬁl‘lnﬂu i]’lﬂuuclf’]ﬂlwuﬁllﬁﬂf]ﬂ!lNUWU\?lﬂaﬂ
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Hurelvinszaieug il Tagnaeionsufe)

ke

o ' sa Yy £ qu v Ay
- umwuﬁ"law smear a7 wﬂmmﬂuqmmwm
Y
o < 1 =S . o 1
- weathomiauasuuurua’lad 1 vioa 1d1ladae cover slide 11111d049

Yy 9 . o w ]
malanaes compound microscope N1AIVYTY 100 191

1 Y a 4

v o v o @
- umm’mmaﬁmlﬂmmmamfﬂﬂmeii?mull 5 UTNIWU 9 ag 20 Laa Tag

Q

A 7 =

v o A o = a ay 1 Y a ay < A A 9
‘V]l“]fﬁﬁ@]')lﬂﬂﬂgNﬂﬂ‘]&lmgﬁﬁll'nulilﬁﬂﬁﬂﬂn ﬁ')u@]')ﬁ'IfJfﬂzﬁﬂﬁﬂ'ﬂ?\llﬂuﬁ%ﬂmllﬂ\iﬁiﬂﬁﬂj\umu

aauaadlunIng 5

A A o

gIlFIalanyuzdu tazegimeizAadyunuasriodiiudu iiedou

MNA 5

3]
9 = . . . Yy 9 . o w '
#38¢ Eosin - nigrosin (ﬂ'lEﬂﬂﬂﬁ@Q compound microscope N1AVEY 100 £11)
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= o a
5) M3ANHIONTINMSHANAA
= @ a S o 09} dy ldy A =
nsAndanIMInauaa lumanusnninge Inwuilowmenugmassnem
13 13 o = Aan = @ dy
suussuiaztuuusuIaiumsane lunaauniismsaneai
] U v 4 a 1Y v
1d1i lneneniug Isa Brown (mnvhsuuminetdomalulaggsu’s) o1gsening
A =2 A o o & o ~ qgj @ qgj @ Jd o o
7 @ou 03 13 $1mau 300 42 Feezshimswauiion 2 A59 (2 Jwni) w1 dland dmsy
= < [V g’ dy 1 dy A o 4 A [ Yo ]
MsANEINSIUTNENiuTe Iniulosmewufivassisvuuumdy  vzldsiuiud
a ] 1 @ Y A I ] @
EJE‘I%G]E]LL?JVlﬂ 1 97 (total number spermatozoa/hen) (NN 300 x 10° wazazisuny luaenda
= o 1A <3| o J o < 1 Y ' ' °
nnmseauiion 1 Suaeiloudluszezna 1 dlawi Tasazshmany linniulugraiheuasi
v U o J 1 ) { a
Tidhilagn o 1 dlannd TaensiseslvadumailnuaziinddilniTgungil 38 esruaaidod
1 3 9
Fama laznudesingm 45 o taziinnau linn 9 1 92178 9nuasI9doUNITHANAR

1 [ 9
Tagnmisdeslifiegiln 10 Tu udnhdwaulitkaudamdunamsasimsnavanai

o a o 1A a o A 9y

dasimswaudan = (S1ulneauassiuu lineniln x 100

6) MIANBIANHAZNIMEMNVBIAIOYlaalindos SEM
MIANHIANHULNNMINTNYBIAIDET IAANEIINNIND18R10N A0 SEM
] ===\ = U 1 2 dy
74 JEOL JSM-640, Japan 11351131613 9UA 10819491
o 9 o 1 o & a
- 1%"1muﬂu smear $1IDYWNUUYDAIVU cover slide YHIA 0.5 x 0.5 BUALUNT
Y Qy Jq ¥ Y
udna 131t
o ] P [ L] ]
- wrvaladn smear 081909511 2.5% glutaraldehyde Tu 0.1M phosphate
9
a <3
buffer pH 7.2 tazha B waulugian

9 9
- 8194 phosphate buffer 3 A59 A58 15 U

LAY 1% Osmium (0s0,) 114 0.1M phosphate buffer pH 7.2 W14 2 ¥2 T4

4 4
819478 phosphate 3 AFY AT9AL 15 UIT

Y '
YTA1N09NIINAIDE1AE ethanol NTLAVAITULT LD 30 50 70 90 95 LA

Y Y
100% Tagiszauanududuas 2 a5e aseaz 10 i

Y 9 a ¥ A o 99 w .. .
- MA081 11U 21 9AINHA AIBIATOIN 1AL (Critical point dryer)

AAAIENIUUTIUTOIAIDE1 (stub) AIBINUNIFBINILDUVIG

o 9 dl .
11 1Un1unesdlenTean1uNe g (fon sputter)

i ldesgiionienimalendos SEM
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o an < v 5 A A A v Jd A '
3.14 muﬂawmmﬁmﬁmuﬁnmmwd’lnwummmﬂwm;mammwmmmmsJuuaz
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ISTNTIY {SSTN

g o S { A a o ¢ A v g v
mimUiﬂH1u11%®1ﬂwutuaﬂﬁ1EJW“LJ‘I;L‘H@ENWN"UTJLL‘U‘ULL%L&HLL@%LLU‘ULL%LLW

P

[ I~ [ =1
geeniu 2 AMINAan Al
MINAARIN 1 ANYIFUAVDIANS extender HAZIZHIZIANMINUSNHNINZANTIHSUMS
S W ?,' n&’ ln& = o d A L = g’l
wuSnemivre Inwuiesmeiugmassnanmuunsdy Jvuneums
o
NAADINIH
o = v U . Aa ng/d, [
1. MMIINTYNUTI extender 7 ﬁj@]i Vlﬂl,l,ﬂ modified extender “I/liJﬂ%JEJZ‘TIiJmaG]‘VlﬁZﬂ‘U
@14 9 (300 350 L@ 400 mOsm kg ) BPSE Lake's diluent IGGKP tag EK auaiulsenouad
{ [ ] I 1 o [ 1
ueraluaised 4 Taald 0.9% NaCl $2u1U 0.2% glucose tHungualuan Hinsiant pH uay
[ ng; o A A Yq 1 Y Aa Y a <
Aooalua1anuedas extender 11a13 extender Tasen 1A ldvaraudtlashlvdainny

@ Y ya a =~
Snu1 13 luiugaingil 4-5 esruvaitod

] '
A v A

9 Y v F4 9
2. dniureaaniionsimsmaouil 75% vl uuvev19iUa1T extender N1 7 gAT
1 Y <3| @ @ ' g} § 1
Tael4 0.9% NaCl 2011 0.2% glucose 1Hludnrugu lusasidiutinioannod1s extender

1:3 luviaon efpendrof Yvu1a 1.5 Hadans wanlidnulaenisnduviaea lduiediaw 9

'
= a

[ 3 o < < 091} o [ 4 !
wasnmiuhwunu ludiungungil 4-5 ssmuadoa aniuiimsnageudasimsnaoud

Q U

v
AaAaa =

[ 4 4 1 o <
ANHUTATIAADUNUVVA 9 (VAP VCL tiag VSL) Hardns1nsiain N52e20a1n156n 1
M1 1-7 U AEUMsNaaoduaadlualsen 5
o Aq ¥ @ A A v Y .

3. 111815 extender NIHRHADATINITIAADUNUINAI 60% Vl,ﬂl,l,ﬂ @17 modified extender
v 2
nifeed TuaaaNIZAUAN ¢ (300 350 1 400 mOsm kg ') BPSE Lake’s diluent tazngu

[ ] o [ a { <

AIUAN (0.9% NaCl 39UNY 0.2% glucose) VNN NATOUOATININANAANTLELIAINITINY

AT 1-5 U AIUAUNITNAADILEAIIUATT1N 6



d' v = A Y A gJ dy ldy A 4 A
M35199 4 grulseneumani (g/25ml) ¥DINT extender ‘VI1‘]5&%E’)i]N‘L!”IL‘]fE’)llﬂWulﬂJi’)\‘Iﬁ”lfJWH‘Ijmai’Nﬁ"lx‘I"U"l’J

Dilutent (g/25ml)
Composition
Control modified extender modified extender modified extender BPSE Lake's diluent IGGKP EK
300 mOsm kg’ 350 mOsm kg’ 400 mOsm kg’

Sodium chloride 0.2250 - - - - - - -
Magnesium acetate - 0.0200 0.0200 0.0200 0.0085 0.0292 - -
Sodium acetate - - - - 0.1075 - - -
Potassium citrate - 0.1000 0.1000 0.1000 0.0170 - 0.0371  0.0350
Sodium glutamate - 0.5000 0.5000 0.5000 0.2442 0.5311 0.3873  0.3873
Dipotassium hydrogen phosphate - - - - 0.4160 - - -
Potassium dihydrogen phosphate - - 3 - 0.0163 - - -
Fructose - 0.0494 0.2662 0.5392 - 0.2000 - 0.0500
TES (N-Tris (hydrxy methal)

- 0.2500 0.2500 0.2500 0.0488 - - -
Methyl-2-amino ethane sulfonic acid
Potassium acetate - - . - - 0.1480 - -
Polyvinylpyroridone (PVP) - - - - - 0.0750 - 0.0250




d' v = A Y A gJ dy ldy A 4 A
M35199 4 grudseneumani (g/25ml) ¥®INT extender 1/11%%@%1&um;a"lﬂwummmﬂwu‘ﬁqmammﬁm
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Dilutent (g/25ml)
Composition modified modified modified Lake's
Control BPSE IGGKP EK
extender extender extender diluent
300 mOsm kg' 350 mOsmkg' 400 mOsm kg’
Glucose 0.0500 - 1 - 0.1250 - 0.2250 0.1750
Sodium dihydrogen phosphate - - - - - - 0.0525 0.0525
Inositol - - - - - - 0.2250 0.1750
Protamine sulfate - - - - - - - 0.0050
Anhydrous sodium hydrogen
- - - - - - 0.2450 0.2450
phosphate
Osmolarity (mOsm kg'l) 297+0.58 303+1.73 353+2.00 404+1.73 377+1.53  363+0.58 3844+2.65 391+1.00
pH 6.59+0.02 7.44+0.02 7.45+0.01 7.42+0.03 7.53£0.02 7.18+£0.02 7.62+0.02 7.61+0.01




9
v ag

ﬂﬁNﬁ 5 UHUNINABDINIANYIANT extender 7 ¥4 (813 modified extender ﬁﬁmamﬂmm
ﬁizﬁudn ] (300 350 1ag 400 mOsm kg']) BPSE Lake's diluent IGGKP itag EK)
uazl¥ 0.9% NaCl 32w/ 0.2% glucose WunguaIugy TaslinsNuwuminaaes
111U Completely Randomized Design (CRD) “ﬁﬁmi 19 ‘31?1 (Repeated Measurements)

v
A =

& [ oy [ 4 ! @ 3w @
Gdﬁiflﬂﬁ?ﬂ%ﬁ@]ﬂﬂﬁlﬂﬁ@iiﬁ LAZaANIINITUYIN NTTUZLI[ANITINUINVYI 1-7 IU

naw Sanmainaout (%) ONTIMINIIN (%)
M5 | 19 extender STaZAMSNY (1) szazIa1MSNY (1)
naag 1 2 3 4 5 6 7|1 2 3 4 5 6 7
1 Control
2 modified
extender 300
mOsm kg
3 modified
extender 350
mOsm kg
4 modified
extender 400
mOsm kg
5 BPSE
6 Lake’sdiluent
7 IGGKP
8 EK
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v ' Y
319N 6 LHUNIINABDIANYIANT extender 5 ¥HA (913 modified extender NiiA100a TuA1AAN
FEALUAN ] (300 350 e 400 mOsm kg']) BPSE (tag Lake's diluent) waz ¥ 0.9%

1 [ < '
NaCl 398A1 0.2% glucose Hunguauay Taslin131 19N UNITNAABIUDY

Y 1
[ o

v Y v
CRD 7imMsiad (Repeated Measurements) F44n15IA10ATINTHANAA N

s o @

TLYLLINNTINUINYI 1-51

NI INSHANAA (%)

ﬂ’cjilﬂﬁ‘ﬂﬂﬂi’)ﬂ @19 extender STELIANSIND (9311/!)

1 2 3 4 5

1 Control

2 modified extender 300 mOsm kg_]
3 modified extender 350 mOsm kg '
4 modified extender 400 mOsm kg_]
5 BPSE

6 Lake’sdiluent

091} 3 o :I dy l&y = [V 4 A [
Iﬂﬂsllu@]@uuagﬂigﬂ'JUﬂ'ﬁlﬂlﬁﬂH’lu'llf]f'f]]lﬂwullla\iﬁ'lflwuﬁlwa@\iw'l\i"’ll’]’Jllﬂﬂlmﬂﬂu

garanaluning 6
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A 4
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9

[

AN VUIA 1.5 Haaans

A 4

1 Y3 a ~
uylugiaugungil 4-5 persaie

A 4

3 d‘ d‘ U di c!' [ AaAaaAa d'
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4 o o o a 4 3 o o
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Ad' S v g} dy ldy o v A 1 a3
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o

a YA . . a 4
aswauaaly Transformed 1a8193% Arcsine Transformation 310 HAATIZHAIUM 51591
1 4 { [ g’
FETUTNNINUUA (ANOVA) MULHUNTNAADLLY CRD NUM5IA9 (Repeated Measurements)
a J 1 1 { Y a . { [ 4 o'.l
AATIEHANUUANANAURAIAIYIT Duncan’s new multiple rang test NTTAVANUIFOIU
o a d 1 4 Yy . o
95% N13IUATIZHAULANAILIBI91NIA1ANY orthogonal polynomials LAENINT
a 4 o Y] 4 1 Y] A A v @ A A Y Aaa
UATIEHANMVTUNUTIZHINOATINGIAAOUN  NUANHULNISIAROUN  8ATIN1TNTIA

HAZOATINITHNANAR 538%% Pearson’s correlation Iﬂﬁlcl‘lsfjiﬂiuﬂin SPSS Version 10
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d‘ = a a Yy v ld'
MINAAIN 2 ANHIFHAVDIAT extender Y¥HALASANNIVNUHUDIAT cryoprotectant 1
o [ I~ Z Av 'Av A o d A L1
mnzan S uMatuShunige lnwlesmeugHas UG
A o ¥ @ a v £ Y .
1@9NA15 extender NIHHNADATINTHANAANIANIT 50% #9'laun @15 modified extender
v 2N
Nimood Tua1aaNITzAY 300 350 1Az 400 mOsm kg ' @15 BPSE azd15 Lake’s diluent
NANITNAADIN 1 YITNTANEIMIFUAVBIAT extender FHAUALIEAVAIMTUTU AT
~ ) [ S o g’ dy ldy A v o A [~
cryoprotectant ANz andmSuMINusneninge Inwwilesdoiufmaomaunuuuusud
= 3 dy 9 a v U ~ @
TunsAnuasaiilFe1s cryoprotectant 4 ¥ila lAlA DMA DMF DMSO ta¢ glycerol N5¢A1
Y 9 ~ o 4
ANUTNIU 5 10 1Az 15% laslidunaunsnaaotndil
YUADUNIINAADY
= . Aa add Y
1. 38315 extender (815 modified extender NUADOE INA1AANTEAVA € (300 350
Y 9
1182 400 mOsm kg ') @15 BPSE 1az @15 Lake’s diluent) 3af1 pH Laza1ood Iua1aa 11ntiuih
[ a a 3 o < a
Tavrauitasldaimnusnu B ludiugungl 4-5 ssrusaidod
2. INTONAS cryoprotectant 4 ¥iia ldUA DMA DMF DMSO Lag glycerolﬁizﬁﬂﬂ’ﬂn
{ I v o )
[Wutu 5 10 waz 15% Iaeldais extender Mason13lude 1 1Wudhazaie vaziiiens
{ [ a a 3 o < a
cryoprotectant a3 o A ldvrauiatladldainnusnun Bludibugamgil 4-5 essaaidod

[

o o & Aa A 4 £ 2 % A4 o )
3. dnhi¥eaanlisnsimsnasui 75% uldudensdieans extender Mn3on’l3
Y 9
Tude 1 Tudasianninieanneans extender 1M1 1 : 2 (diluted milt) Haru 1Y a0
9 [
WUIANENS cryoprotectant UAAZYSHA (DMA DMF DMSO 11a¢ glycerol) N5£AUANMINTY S
10 1az 15% Taslddadinu 1 : 3 (cryodiluent : diluted milt) AatrHuMIsNAaDILAAIIHAIT1
~ & o~ 3 3 @ : dy ldy A Y 4 A
M 7-10 Flivuaeunaznszuaumanuinuiuge lnnwiesaeiufiaosnisvuuy

[~ ] ~
1L aauaaalumnn 7
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v ' 2
AMIN 7 LHUAIINABBINIANKIANT extender 5 WA (A3 modified extender N1 A100a TuA1AAN
FLAVUAN 9 (300 350 1Az 400 mOsm kg ) €15 BPSE taza1s Lake’s diluent) 5I4AUNTS

< { o ' 3 o
19 DMA 1Huens cryoprotectant NSTAUANMAUYY 5 10 LAz 15% @ONITINUTAYN

g} dy ldy A 4 A [
mma"lﬂ‘wummmawugmammwnuuul,mmm Iﬂﬂ?WﬂlLNuﬂWiﬂﬂﬁ’ﬂ\?uUU

Factorial in CRD
. 2NIIN3 .
' 9AIINM3 44 9AIINM3
ﬂq&lfﬂi a13 DMA 4 4 a9 uUN ma
A UNIIN v v NBIN
NADBY extender (%) Judnanan
(%) (%)
(%)

1 modified 5

2 extender 10

3 300 mOsm kg 15

4 modified 5

5 extender 10

6 350 mOsm kg 15

7 modified 5

8 extender 10

9 400 mOsm kg’ 15

10 BPSE 5

11 10

12 15

13 Lake’ diluent 5

14 10

15 15

16 Control Huvean




M99 8 lLNuﬂﬁ“I/]ﬂa@\‘iﬂﬁﬁﬂ}ﬂﬁ'li extender 5 ¥ (713 modified extender

32

9

A A
Piaead lualan

N52AVA 9 (300 350 L@ 400 mOsm kg') @15 BPSE taz a5 Lake’s diluent) 5940

< { o ' o
71319 DMF 10 ua15 cryoprotectant NTAUANMTUTU 5 10 1182 15% ADMTIAVTAYN

g} dy ldy A 4 A [
mma"lﬂ‘wummawwumwammwnmml,mﬂ,mm Iﬂﬁl’ﬂﬂllwu‘fﬂiﬂﬂﬁﬂ%!‘ﬂﬂ

Factorial in CRD
. 2NIINI .
, 0A31NI 44 0A31NI
ﬂq&lfﬂi a13 DMF 4 4 a9 UN mma
A UNIIN v v NBIN
NADBY extender (%) Judnanah
(%) (%)
(%)

1 modified 5

2 extender 10

3 300 mOsm kg 15

4 modified 5

5 extender 10

6 350 mOsm kg 15

7 modified 5

8 extender 10

9 400 mOsm kg’ 15

10 BPSE 5

11 10

12 15

13 Lake’ diluent 5

14 10

15 15

16 Control ﬁu%a f
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d' = a A ng;
MTIN 9 UAUMINAADINITANEIANT extender 5 BUA (615 modified extender Nuaesdaluaian
N5LAVA 9 (300 350 1AL 400 mOsm kg ') @15 BPSE Liaza1s Lake’s diluent) 540U
Y < A o Y v ' <

M3y DMSO Wuens cryoprotectant NIEAUAIMUINIU 5 10 Hag 15% A0N15INY

[ g} dy J dy A Y] 4 A T 3
5ﬂ]9|'lu'll°lf’flhlﬂWUL3J'fNE‘T'IEJWH‘IELWQ’ENW'NGUTJLHJ‘]JLL‘HLHN Iﬂﬂ'l'l\ilmuﬂ'li'l/]ﬂaﬂﬂ

11U Factorial in CRD

. 2NIIN3 .
' 9AIINM3 44 9AIINM3
ﬂq&lfﬂi a13 DMSO 4 4 a9 uUN ma
A UNIIN v v NBIN
NADBY extender (%) Judnanan
(%) (%)
(%)

1 modified 5

2 extender 10

3 300 mOsm kg 15

4 modified 5

5 extender 10

6 350 mOsm kg 15

7 modified 5

8 extender 10

9 400 mOsm kg ' 15

10 BPSE 5

11 10

12 15

13 Lake’ diluent 5

14 10

15 15

16 Control Huvean
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M3N 10 LHUNITNAABINITANYIANT extender 5 ¥HA (13 modified extender NUA

Y
pod lua1aANIZAUAN 9 (300 350 1A 400 mOsm kg ') &15 BPSE 1@z @15 Lake’s
. ' o v < A o Y v
diluent) FAINAUMT 1 glycerol Auens cryoprotectant NITAUANUAVNUU 5 10 Uag
1 3 o :I dy ldy A v J A T3
15% G]@ﬂ'lilﬂﬂiﬂ‘ﬂ11!1L"]5@1‘],ﬂ1/‘lul,11€]\1’ﬁ'IEJWH‘]zLWaENW'NGU'I'JLHJTJI,L‘lﬂlelN I@’IEJ

ANUAUNTITNAADULVY Factorial in CRD

. 2NIIN3 .
, 0A31NI 44 0A31NI
nQUNII a3 glycerol A 4 INa9uUN A
A UNIIN v v NBIN
NADBY extender (%) Judnanan
(%) (%)
(%)

1 modified 5

2 extender 10

3 300 mOsm kg 15

4 modified 5

5 extender 10

6 350 mOsm kg 15

7 modified 5

8 extender 10

9 400 mOsm kg’ 15

10 BPSE 5

11 10

12 15

13 Lake’ diluent 5

14 10

15 15

16 Control ﬁu%’d f
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o A "o A A v ¢ A A s o
ﬂﬂ!a@ﬂW'E')‘WH‘ﬁ:]lﬂwuLll'ﬂ\‘]'ﬁ'lEl‘W‘Ll‘]zlfﬂa@\‘i141\1%131/]%?]']']“'(3“145@4‘1/‘!1&12

l P

g o Ay d a o 7 A o &
muuu%a"lﬂwummm&lwu“ﬂ;mammwn HAZATIAUNTNUUYD

A 4

ATIIMINDOUNVDIDD

A 4

' A 4

da5 1IN UN " A4
8ATIMINAOUNFINIT 75%

Yosn 75%

A 4

ke

9
0 Y
A 4 L%E)i]NL!W]fE)WJEJﬁﬁ extender

A

e [€

9
v

NaNUON AT cryoprotectant

A 4

equilibration time laifosndn 15 wd

A 4

[

Aaae81ald 11 straws uazila straws

U539 I Tasumadgs 8 isudmas aalunaealnluunia 28 x 38 x 29 UANAT

v

U1 straws MNAIVUALUNT 1,Lagﬁmﬁmmamwmﬁa”luimwmm

11 uAmas (12 ¥19) 1ag 3 IFUANAT (5 UIN)

9
nndi A uludaluTasmuman 196 seraFeod)

A 4

a =

11 straw W1azABNYUHYN 5 DIRmUFATod (5 UIT) 1NDYOATINTIATOUNTIY

U

o A A~ Y Y A @ a : g (]
ammmﬂaauw"lﬂmwm BDATINITUYIA LALDATINITHNANUAAVDIUUBDLLBLLUN

Ad' S o 09) Ay ldy I o J A [
MNN 7 ﬂigcﬂjurl'ﬁ!ﬂ‘ﬂiﬂH']u']!%@]lﬂ‘Wulll'E_]\Twuﬁ'ﬁ']ﬂlwa@\iﬂ’]\‘le\”gllﬂﬂll%umq

9 . . 091 dy a a [ [~1
4.1% micropipet gaingoiuias 490 Tulnsans lavaoausud (French straw Y119

500 luTasans) udlaviasausud e Tasl¥niga Polyvinyl alcohol (PVA) H41&3910MT 1A
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' Y 9 [
@13 cryoprotectant 213NIVIAIVUDINMTIIMasAiuToI9a IuATEUNTINNBETD
TuTaswumad Taeldnaseuna 15 wii
J o o
5. mawsougUniniodlo luTaswumad shldlasnisussylulasnumangs 8
Y
yuAmas aslunasaIvluuua 28 x 38 x 29 uANAs MnHUIIATTUNTINUHile TuTau
WadNTEAY 11 IuAmAs 11 straws 19aUAZINTWAzIUN Taeldoasinsaagungin
[ A a = a I3 09./} J
seaumtio 1o lulasnuman 11 suamag (12 ¥) uag 3 FUALAT (5 UIN) NNUUIUATE
Ao U : ; [ ~ A g o

unsanfidediniuFousudeaslululnsnuman (-196 esrusaIGod) BN USAY LAZTONS

v A A v A A 9 9 [ aAa 1
NATDUIDATINITINADUNT IV ammﬁmaaum”lﬂmwm uazamwmimnma"lﬂ

o A sq ¥ w A A o A A Y Y Y
6. ummmuw%waammﬁmaaumammzassmﬂﬁmaauﬂ"lﬂmwumqﬂ vl,ﬂ!,l,ﬂ

' 9
IS Y=l

BPSE 59111 DMA 8¢ DMF 752 Uanutudiy 15% a15 modified extender NiA100a Iuanaah

] Yy
521U 350 mOsm kg 39WAU 15% DMSO Lagea15 modified extender N A00d luaaAN
52AU 400 mOsm kg 32U 15% glycerol MMNTNATOUOATINTHANAA AUHUNITNADDI

uanaluesan 11

AR 11 LHUAINARBIMIANENES BPSE 3907 DMA 1Ay DMF fiszdunnuduiu
15% @19 modified extender ﬁﬁmaaainmaﬁyﬁﬁzﬁ’u 350 mOsm kg_] SN 15%
DMSO uag@137 modified extender ﬁﬁﬁwaaainmﬁﬁyﬁﬁgﬁu 400 mOsm kg_]
FIAY  15% glycerol dosasImsnauAavesn sy nhide lATosee

@ [~
WU ADIN UV ULFLA

' DNTINMINANAA
NRUNMIINAABN @13 extender @17 cryoprotectant
(%)
1 BPSE 15% DMA
2 BPSE 15% DMF
3 modified extender 15% DMSO
350 mOsm kg
4 modified extender 15% glycerol
400 mOsm kg '
5 1{']!%@’(,’(@

a d aa
NMITIUATITHHNANMNTON

1 a Y aa o Y [ A A [ A A Y 9
ﬂ@uﬂ’li')mﬁ’lgﬂ"u@Hﬁﬂ’l\‘lﬁﬂ@u’lﬂl@ﬂua@ﬁi'lﬂ'lﬁmﬂﬂuﬂijll ﬂﬁi'm'lﬁlﬂﬂ'ﬂuﬂvlﬂelﬂ\?’ﬂu'l



37

Y
99351N1TUBIN uagﬁ’mwmiwaum"lﬂ Transformediﬂﬁll%j’ﬁ Arcsine Transformation 910U
a g a 4
AT HMANNLUTUIIN (ANOVA) utmuNISNAaeatul Factorial in CRD HagATIZH

1 1 { 1 4 a { [
ANULANANAURNAYTEHININTNIUUAAI8IT Duncan’s new multiple rang test NFZAVANY

10311 95% Taeld1151n31 SPSS Version 10



UNH 4
Y

¢
Wﬁﬂ]ﬁ%lﬂﬁ]%ﬁﬂlﬂyﬁ

v
ad

4.1 amsznevlessuludsu USuins anadudu a1 pH vazaeealuaia

5 A VA A o d A
maamwa"lnwmmamﬂwugmammwn
= 1 ldil A @ 4 A S A g} dy a
vinmsanynuN Iniudieseaeiufmassmisumilsinaningemae 0.39+0.17
Aa aa [ =\ 9 9 oy ay 9 o A Aaa 1 I
Haaans/ed Tasianuuduueasingetlseuna 2.40-3.50x10° @v/daaans a1l
Y '
N5AAN (pH) WAWMIADY 7.23£0.06 A0 INa1@ANANNINY 306+0.56 mOsm kg tiaz luasudl
arusznouvealesouriianie q ldun Taden (Na) Tnunaden (K) unaiey (Ca™)

uunlden Me™) azaae 134 (C1) fawaaaluaisai 12

M ' 2
maaf 12 drutlsznevlessuludiy Ysuas anududu a1 pH wazAreealuaIan

g‘ dy ldy A v J A
equuu%a"lﬂWuawﬂgnaqwu‘qgwaaqw1amn

Parameter N Minimum Maximum Mean S.D.
151105111130 (aaans) 15 0.15 0.80 039  0.17
ANMUTUT T 15 2.40 3.50 3.03 037

(x10° @/aaans)

drulsznouloosulussy

Taae3 (mM) 3 152 154 153 1.00
4

Aao'lsn (mM) 3 113 115 114 1.00

Tnunaidey (mM) 3 45 4.8 4.63 0.15

ALY (mM) 3 10.9 11.1 10.97  0.03

UNATIFIY (mM) 3 2.4 25 2.47 0.02

pH 3 72 73 7.23 0.06

Osmolality (mOsm kg ) 3 306 307 306 0.56
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4.2 WAVY93IA17 extender !!ﬂ%‘i%ﬂ%!')ﬁl1ﬂ”l‘i!ﬁ‘].l%lﬂ‘ieﬂﬁﬁ"iil'I%ﬁilﬁ"l?‘i%lﬂﬂ“l’i!ﬁ‘lj

(Y4 : tg 'tg )=\ v d A ' <
'iﬂTEl11!1!‘Iff’ll1ﬂwu!Nf’]ﬂﬁ1ﬂwu§!ﬁﬁf’)ﬂﬁ“IQSIJTJ!!‘]JTJ!!‘MEIH
S o g} dy ldy A ] 4 A [ 9
MINMINAaINEN U LYe InNudiosm e WU §11 2091 19U LD DUTFIEY A0S
extender 7 ¥HA IAUA 813 modified extender NTA10E THAAANTEAVA 9 (300 350 1A 400
mOsm kg') BPSE Lake’s diluent IGGKP waz EK Iag1d 0.9% NaCl $9uf11 0.2% glucose 111

' v o [ 4 { A s o [ 1
NANAIUAY ﬂ'lflwaQﬂTﬂTiﬂﬂﬁ@ﬂ@@]i’lﬂ’lﬂﬂﬁ@uﬁ ﬁi$ﬂ$lﬂﬁ’lﬂ’lﬂﬂ°ﬂ§ﬂ‘l&l’l 1-7 93U WUINAT

'
A o

a 9 =2 = 1 d‘ [ d' d' v a
extender NN¥HAMIINIFluMIAnYIIHanaNTasulatdnsimsndeunveiiogd lag
Y v

s o : A A [ A Y . A Qdydl @
DTN UINEIUUTONTSHLIIAT 1 JU !M@i‘lﬂ’dﬁ modified extender %Mﬂ1®@ﬁ1ﬂa1a@%§$ﬂ‘ﬂ 350

-1 Yo d’ ~ £ [] [ [ . PR
mOsm kg T¥sasnsnaoun 83.9940.87% %4 1UuanaA 19 UES modified extender NIAT
Qdydl [ -1 [ ' Yo A ~
pod lua1aANszAl 400 mOsm kg (85.67+£1.21%) (P>0.05) wazdanunlonsimsinasui
1 [ a d' d' 9 = o [ 9
FININGUAILANIAZ AT extender FHADY 9 N1FIUMIANY (P<0.05) drvisunsldens
I = o Y o A Ao 1 & s A
IGGKP 1o EK 1Ues extender Unan1 1#oa5 1015000 UNAININTANUADY 9 (56.55+1.03%
o w ~ Y = A o S o ~
AT 54.84+0.74% aua1ay) NlFlumsanm (P<0.05) worinstnusnwluszeznainenuiu
d? I [ A 9 . Aa Qdydl @ 1
Vuduszezna 2 Ju wuIulelwans modified extender NUA0OE INA1BANTZTAVAN 9 (300
350 1Az 400 mOsm kg') THoasimsmasunga liuana1anu (74.55£1.09% 76.79+1.27% 1oz
o w Yo A ~ A o’ A Aq =
76.931.04% AWAIAY) (P>0.05) 1oz 18RI IMINADUNGINIMIAUADY ) N1FTunsAnyI
] o A4 4 g » v A gy . A
(P<0.05) M3nUsnE1 luszaznamiiuwilvszes 3 31 wudule1¥a15 modified extender NI
U adycs' 1Y -1 Y o A A ] 1
AOA INAAANITEAY 300 mOsm kg 1H0AT1NITNADUNG (74.35+2.06%) FAUANA NI INGT

a A g Y = Yy A qu . A
extender WHADU ) N 1% IUMTANYI (P<0.05) ntIUle 15a15 modified extender NUA100E 1@

Y
aa A v

ANTLAY 400 mOsm ke 1Wdasmanaoni luuana1aiv (70.97+1.48%) (P>0.05) M54

[ { 4 I @ 1 1
SamluszeznamemuiuIduszezinal 4 J4 WU modified extender NUA1DOE 1A
Qdyd' [ -l @ Y v A A A [ <
ANIZAY 300 mOsm kg ' §aA911DAIINTINTOUNGINGA (62.07£0.86%) HAZHEIDINNITNY
[ d' = [ U a d' Y = Yo d' dl
N IMszezng 5 99 7 U WUNT extender NnyHaNlFlunisanuilionsinisndoun
ANAIRAINI 50% aauaaaluaisei 13
o [ ] a T { S o ] a
AMTUHAVOITATINITUTIA WUNNTZEzNAIMINVTAE 13U A3 extender NNFIA
N1HlumsAnu1ddasinsidia liuanareninnquaiugu  (P>0.05) endwieldans
. Aa Qdydl @ -1 Y o AAa o '
modified extender NUA190T INA1AANTZAL 300 11aZ 400 mOsm kg 1%951m5UFINA NN
' A 2 A 2 o S { A4 2 g
LAZLANANVINNT NUUADY ) (P<0.05) 1N VT NE1UF0 Iuszaznanuvdussozna
[ 1 a d' Y = =1 o Yo AnAa ] 1
2 uaz 3 U WS extender NyHaN 1T uMsAnTHai 1%onT 1M T30 liuana1991n
\ A 2 o 2 A a 2 = o
nauAILAN (P>0.05) Wonusnyniureluszeznainennuiuiuszezinal 4 99 5 U

v . Aa Qdydl @ -1 Y o AAa '
WUH15 modified extender NUA00A INA1AANTZAD 300 mOsm kg “lwammwm%mgmm
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1 a d' ~ 9 = Y d’ 9
HAZUANAINDINE1T extender BHADY 9 N1FIuMsAnYT snuilelsa1s IGGKP wageans
' Y
modified extender NUA1DE INAAANTZAY 350 1AL 400 mOsm kg ' (P>0.05) LAZAYHEIIN
s o A [ A Y . A Qdy @
MINUSNEINTLOZIAT 6 TU WU 115 modified extender NUABDA TNA1AATLAD 300

mOsm kg 1%0a51m5 55 Ingaiiqa (61.80+1.20%) (P<0.05) fanaaslumised 14



d' A [ A ~ 3 o g; &y l&y A Y4 A I Y]
MIT19N 13 HaUDIAT extender NUNANDDNTINITLAAOUN (MeantS.E.) “lumimmﬂymmro"l,ﬂWummmﬂwu‘qmammwn Wusgezna 1-7 U

@19 extender

SZaZNAIMSNUSIEI ON)

1 2 3 4 5 6 7
Control 73.84+£1.29°  65.77+1.86"  60.72+1.06°  34.72+1.05°  9.01£1.27°  0.00£0.00'  0.00£0.00°
modified extender 300 mOsm kg 80.08£0.93°  74.55+1.09'  74.3542.06'  62.07+0.86'  37.45+125"  26.3842.33"  14.96+1.49°
modified extender 350 mOsm kg 83.99+0.87"  76.79+127"  68.1141.20°  57.62+0.42°  34.77+1.45'  24.89+1.45"  8.26+0.94°
modified extender 400 mOsm kg 85.67+1.21"°  76.93+1.04" 70.91+1.48" 38.89+1.01° 20.65+0.98°  8.8240.61°  7.98+0.87"
BPSE 62.17+1.10°  48.87+3.91°  47.54+1.32°  37.8940.91' 2542+0.90° 24.99+2.29"  22.18+0.80"
Lake's diluent 76.65£1.36°  65.87+3.00°  56.10£1.50° 43244055  37.87x0.75°  26.52+2.10'  17.96+1.40™
IGGKP 56.55+1.03°  50.82+1.57°  38.17+£1.01'  35.1440.34°  34.74+027"  25.80+0.81" 19.22+0.65"
EK 54.8440.74°  47.53:1.73° 34758097  34.64+0.99° 26.77+2.61°  19.14£0.76°  15.66:£0.91°

Wneme : Aronysiuanaeiulunsazaeduil naasnuumna el

9

)

a

AAUNNaDA (P<0.05)

41
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a S o A 1w Ada 3 o 2’ dy ldy A o A 3|
MINN 14 WAUDINT extender LALILIZNIAIMITNUINYT NUNIADDATINITULIN (MeantS.E.) 1‘Llﬂ”lilﬂ‘]ﬁﬂB"I‘L!1L"’]ﬁ’)nl,ﬂWulﬂJi’)\iﬁ”lfJWH‘Tgmai’)\iﬁNﬂJn i1l

srgzna 1-7 U

@19 extender

SZaZNAIMSNUSIEI ON)

1 2 3 4 5 6 7
Control 88.00+0.63"  77.60+0.60  69.60+0.51  60.80+0.37°  39.40+0.24°  28.20+1.11"  12.80+0.80°
modified extender 300 mOsm kg 82.00£0.95°  79.00£1.10  74.00£2.90  70.20+2.18"  61.40+2.38"  61.80+1.20"°  37.80+1.46"
modified extender 350 mOsm kg 87.00+1.67°  76.6042.18 ~ 73.2043.15  67.80+1.07"  59.20+3.09  49.20+1.32"  8.00+0.55'
modified extender 400 mOsm kg 81.80+1.91°  79.80+1.93  71.40+4.03  68.80+1.36"  59.20£0.97"  46.80+2.52  29.20+2.18°
BPSE 85.00+0.45"  78.80+0.37  70.60£0.60  55.60+0.87°  46.20+0.58'  37.00+2.70"  30.80+0.73"
Lake's diluent 87.60£0.24"  79.40£0.60  72.80£0.49  61.20+1.07°  51.40£1.54°  33.40+1.54°  23.40+1.08"
IGGKP 86.00+0.32"  79.6040.51  72.00£0.95  67.00+0.95"  56.80+0.37"  42.40+1.81°  33.00+1.14"
EK 87.20£0.49°  79.40+0.60  71.60+0.51  64.20+1.69°  55.80+1.11°  38.20+2.31°  29.20+0.58°

Wneme : Aronysiuanaeiulunsazaeduil naasnuumnased sl

9

a

MAYNNAdA (P<0.05)
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dy = @ ' 3w = 1 A @
HONITINUIINNITANHIIINWUIN FzezaINsINUS Y1 NNanemsilasuulaensa

A4 A o Aaa o a ' Y a o v
MINADUN 1azINTIMIVFINVIAID9D TAswDIINI1Has extender NNFHATUUI THUYD

v A A a3

[ d‘ d' 9 9 o 1Y A dgl d!
97311 5IAa0UNanaUUEN 1AENAI89 1DTL eI TINUTABUNNYY (P<0.05) &9
A A 9 = Yo A ~ A o I [ 3’ dy ~
@13 extender NnFHANIFlUNITANM ST IMIIATOUNAAAUNBLMISIALTNE I UTON
@ Y .. A Qdyd' @
528219@1 2 34 (P<0.05) 4azn15 19815 modified extender NUA1BO INA1DANTLAV 300
-1 A A A @ ay ¥ A o Y o
mOsm kg @111508A520211010151AA0UNV0IA0gY lag1auuiige 4 u Tagldons

MIATOUNNINY 62.07+0.86% AauaadlunIng 8

—e—Control —e—Mo 300 Mo 350 Mo 400
100.00 - —e—BPSE —e—Lake —e—IGGKP —e—EK

90.00
80.00 -
70.00
60.00
50.00 -
40.00 -
30.00 -
20.00 -
10.00 -

0.00

=

oA IMnaUN (%)

[

< w U
FLUTNAUNVINY (INW)

ld' 3w v AA 1w A A 09} dy dy A
MNN 8 WAVDITLIZNIANITINUINY 1-7IU ﬂnwa@]@ﬂﬂi’]ﬂ’]ilﬂa@uﬂﬂl@qu'lﬁf@blﬂwuluﬂq

v o A

AUNUTHADINNUI

E]

% o v a

HIN@IHE : HITNHINUANANAULTAIANULANANO NN IAYNINGDA (P<0.05) Mo 300;

9

modified extender 300 mOsm kg_] Mo 350; modified extender 350 mOsm kg_] Mo 400;

modified extender 400 mOsm kg_] iay Lake; Lake’s diluent

) @ @ aAna ' [ Ana A 9 Y 4
T UNAVOIEATINITUFIANUI 0A51NIsNTIATLUI T uanauuutdy lasen
o v A 1 A [ A S o A dgl 9y . A
MAITBFUALINY HDTZezNANMSNUSHHUNNIU (P<0.05) 1A8N15 1815 modified extender N
U ng/d, [ -1 A 1Y AAa 9 1
A INa1aANTEAY 300 350 Lag 400 mOsm kg UNITAAAIVOIOATINTUFIAFINIIET
A A o U = Y . A Qdydl @
extender ¥UADY 9 N1FIUMIANYT LAZMT IFET modified extender NUADOH INAIAANTEAL
-1 @ (Y] AaAa Y ~ @ Y @ Aaaa " o
300 mOsm kg' @NIninoasIMsisaia ldennuigs 6 Tu laglinadasmstidiaming

61.80+£1.20% aauaadlunini 9



44

—&— Control —— Mo 300 Mo 350 MO0 400

—e— BPSE —@— Lake —e—IGGKP —e—EK

100.00 -

80.00

(%)

60.00

AAa
AT INITNYIN
IS
<
[—3
<
[

[

20.00 -

0.00

1 2 3 4, 5 6 7
FLUTNAUNVINY (INW)

d' 3 o [ A 1w AAa :I j’ ldy =
MNN I HWAVDITLYLLIANITINUINY 1-7 IU ‘1/]3JNﬁ@]flf]G]i’lﬂWi‘JJG]f’NI"U'ENuH“H@vlﬂWULNEN
v =
ﬁ'IEIWH‘IELWa@QWNSUTJ
WIEIHG : FIONHINUANANAULAAIANULIANA NANDINUNIAAYNNEDA (P<0.05) Mo 300;
modified extender 300 mOsm kg_‘ Mo 350; modified extender 350 mOsm kg_] Mo 400;

modified extender 400 mOsm kg_] 110 Lake; Lake’s diluent

FMSUNAVEIENT extender ADOATINIHENAA 1NTNAADIIABIINENT extender N1TiNA
[ A A 1 Y . Aa Qdyd' 1Y 1
9A31MIIAAEUNINANI 60% lALN @15 modified extender NiA0OE INAAANTZALA 9 (300
- | v o I
350 1taz 400 mOsm kg ') BPSE 11a¢ Lake’s diluent 1a8%l 0.9% NaCl 59411 0.2% glucose 114
@ o @ a ! 3 o [ '
AIRIUAN INNINITNATOUBATIMIHANAA NTL8LNIAIMIAVTIE 1-5 TU WIS extender
A Aq Y = = 1 A o Aa 3 o ~ o
nnyianlglumstneisasensndeunladaimanauaa Tasmanuinemsseznm 1 Ju

A 9y . A acsycs' @ -1 Yo a 1T o
o115 modified extender NiA DO INAAANTZAV 400 mOsm kg 1HOATINTHAUAAN N

Y
ada A

100£0.00% 413uan@199100135 19815 modified extender NiA100a TNAIAANTEAY 350
mOsm kg' 18z BPSE NIH0ATIMSNauAn 93.2144.53% 1az 91.25£591% aN&Hy (P>0.05)
o o ] @ a ° 1 4 o S o gl 4
dnsunquaruaulioasimsnauaadiNga (33.33:7.07%) tleiimamnusnyinge lu
A A 4? I [ A 9 1 . Aa Qdyd'
sreznmMmIMuIzezna 2 U wuule lga1Ingy modified extender NiA0O INA1AAN

26D 300 350 1Az 400 mOsm kg 1#0ATINTHAVAAGINI WAZUANAINIINNIT 1H5 extender

]
=~

a A Hdq v = d o g { A 4 g
¥UADU 9 NIFIUMTANET (P<0.05) Mnusnyminye lussoznaimuvwilussoznal 4

] 9
o=

Hag 5 U WINPT modified extender NUADOA TNAIAANTEAVAI 9 (300 350
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uag 400 mOsm kg') 1HOATINITWANAAFINIWAZUANANIINNGUAIUANUAZ NG 15

Lake’s diluent (P<0.05) Aduaadluai15199 15
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3 3 o { 1w a 3 o 09} { VA v 7
ﬂ151\1ﬁ 15 WAUBDIAT extender LASIZHLIAMITINUINEN ﬁﬁﬂa@]@@@]iTﬂTiNﬁNﬁﬂ (MeansS.E.) 11!ﬂ15!ﬂﬂ5ﬂ1&|11!Hsd]f@]'l,ﬂﬁu!ﬁ@ﬂﬁTﬂWHﬁlﬁa@ﬂﬁTﬂmTﬂ

I Y]
Wuszeznal 1-5

@19 extender

SZaZAIMSNUSIEI ON)

1 2 3 4 5
Control 33.3347.07° 11.8948.95° 1.85+1.85° 1.85+1.85" 1.85+1.85°
modified extender 300 mOsm kg 86.93+3.60" 84.52+5.38" 53.45+5.79" 37.58+0.73" 21.99+1.82"
modified extender 350 mOsm kg 93.2144.53" 70.96+3.45" 62.60+5.12" 47.3146.65" 46.92+8.58"
modified extender 400 mOsm kg 100.00+0.00" 65.8148.30" 45.00+4.19" 39.90+2.39" 32.90+7.25"
BPSE 91.25+5.91° 50.56+7.02° 33.68+5.12° 22.77+8.68" 9.3746.65"
Lake's diluent 72.8142.56° 58.50+4.81° 51.7242.64" 15.70+2.77° 5.56+5.56°

v o { 1 Y 1 o 4 v v v o w aa
HNLwe : A1onyINuANA 1NN U LAz ABANY LEAIAINLANAIEE1NN T B UNNADN (P<0.05)
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Slw e - N < [
wanNNdINUINSaTIMsHauaaluul Ivanauuduase 9oz IN1TNUTAY
A dg‘ Y . 1 ~ v a '
N (P<0.05) Taan3 1% Lake’s diluent 138n1s1/asunilasnavesdasimsnanaaluagia
S o =2 [ Y . A aaa @
F2ELNAMTDNUTNY 1 D4 33U 4aLn15 19a15 modified extender NHA00E lua1aANTLAY
-1 =) A @ a ] 3 o [
300 mOsm kg lifimsulasuuaswavesdasimsnanaalugieszeznamsnusae 1-2 Ju
&MTVAS extender ¥iadw 9 A1¥Iun15ANY1 1dUA BPSE t1az @15 modified extender f13A1
a @ - [ a <
ooa TUAAATISZS 350 A2 400 mOsm ke Imasasimswaudnanas ieszeznanisifiu

o 22 g v o d'
5ﬂ1&|']!W3Jellu1ﬂu 29U ﬂ\ulﬁﬂ\iiuﬂ'lwm 10

~*— Control & modified extender 300 mOsm/kg
—— modified extender 350 mOsm kgF modified extender 400 mOsm kg
~*- BRPSE “® Lake's diluent
100.00

~ 90.00 | N X

S 80.00 *

& 70.00 | *%

2 60.00 " *

< 50.00 > — i

£ 40.00 o < .

— | %ok

= 30.00 - N

%@ 20.00 .

10.00 N
0.00 o 3 ®)
1 2 3 4 5

SZaZAIMSINUSIEI ON)
d‘ S o A [ P ] o a 091 dy 1
MNA 10 WavedszeznaMINUTIYIN 15 T4 NinadsdnsIMsNauaavedtityeln
dy A v 4 A
WO IR UFIHADINIIUT)

MINYIKE : * ** #45 (AAIANULANANBENTTBTAYN DA (P<0.05)

9

[ < o [
UBNINITIIAANYINAVDIANT extender 1AZTLZIIAINITHVSAYIADENH AN
MEATNVDIRIDET 1ABNIANEININATNEIAINEBY SEM N189Ue18 3,000 111 FINUI162

a a ' 9 ' A LY . . = | L3 g
aqi}ﬂﬂmaﬂﬂ 121/52NoUAIY 3 §IU AD 17 midpiece LAY (NNWA 11) lATEIUHIVDIAD

D.

a

[ < 1 3 % 1 1
oA dzlianvaiziFoauvanuazivuia@n a1 midpiece 3LHVUIATUFIAODGAUAIUNIIN

D.

<
17 I,LG]EJEJNlliﬂG]TJJi]'Iﬂﬂ1iﬁﬂ19l’lW1J’J1“lmﬂ5U’ENﬁWi extender UAYILILIIAINITLAVINYIN

a

d a 1 = 9 o a 3 o o d! ~ [
lwnmunwa@@ﬂ’lﬁlﬂaﬂullﬂaqIﬂi\jai’]\iﬂlﬂ\iﬁjﬂﬁIﬂ T@ﬂﬂ']i!ﬂlliﬂﬂ’]u’ll%@%ﬁgﬂglaa’] 19U

]
A

11ol¥a15 modified extender NiA1DOA TNAAANTLAVA 9] (300 350 LAE 400 mOsm kg )
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. ~ ' = 1 9 @ a 9
15 BPSE ttaza13 Lake’s diluent (0101 12) wudn lilinase Inssadeuesdiogd laolaseadng
@ Av A 4 A v v ad a 1 d‘i 9 ~
YBIRIDYITINANNANYIAHUBUNUAIINUNA ustolsans IGGKP (nW# 13 A) ag EK

{ I 1 { a [ yw 1
(7 13 B) 1Wues extender WUNMNT0OUANNUT I AIUVDI midpiece UBNINHTINUI

1 a o Y Y 1 o @ a A
nguarguiinaih 19 assad ndiuivesdtegiviame 1l (ami 13 ©)

\

93U (head) mmp’

aIUNA (midpiece) q

AIUN (tailjmp

10kV _ WD24mm SS45 x3,000

'
ad o w

mwi 11 anvaz InssadvesiegiUnansideves 3,000 i Tagldndes SEM

10kV  WD15mm SS50

10KV WD25mm SS45 x3.000 Spm S————

d' @ 9y @ a aad o IS @ Y .
MNN 12 ﬁﬂEm%TﬂiiﬁiWﬂﬂlﬂﬁ@]ﬂ]ﬂ’q%ﬂﬂ@ ﬂ!ﬂﬂiﬂi&l'llﬂﬂigﬂgﬂa1 1 IU YA modified

extender NiA0OF Tua1aANTZAV 300 (A) 350 (B) LAz 400 (C) mOsm kg ' @15 BPSE

(D) az a3 Lake’s diluent (E) Nifaavens 3,000 11 Tasldndaa SEM
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10kV  WD25mm SS45 x3.000 5pum T EEEE——

d‘ @ 9 Y a aAad o <3| @ Y -
MNN 12 aﬂymziﬂiiﬁﬁﬂﬂlﬂ{lﬁﬂﬂqfﬂﬂﬂﬁ mﬂmﬂwﬂmzﬂznm 1 U AYA1T modified

extender NUA10OA INANAANTZAL 300 (A) 350 (B) taz 400 (C) mOsm kg @15

BPSE (D) @13 Lake’s diluent (E) Nf1d3vene 3,000 111 Tasl¥ndos SEM (910)
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1 & mom

a

A 13 dnvay Tnseadvesieginiimsgnimeidionusniiszeznm 1 u ddeans
IGGKP (A) @15 EK (B) tag Control (0.9% NaCl 540U 0.2% glucose) (C) 7

fMaevee 3,000 91 Taglendss SEM

A o s o A A dg/ I [ ' Y 1 .
uazma‘mmimuiﬂyﬂuﬁzﬂznmmwmmmﬂuizﬂznm 49U W‘U’nmﬂﬂfmiﬂqu modified

-1, A I a 1 Y [ a g ' 9
extender (300 350 tia 400 mOsm kg ) UMY uN b IATIa3 19U0IA 008N 3115 1%

' Y
J aaA Y

@13 extender ¥UADU 9 1AN151¥e150GU modified extender Niif 100 TuAIAANTLAD 300
4 4 4 4 —
(1NN 14 A) 350 (DINWN 14 B) 1ag 400 mOsm kg (DI1WN 14 C) ganaianuaisalunis
o 9 o a @ Y A 4 =] 1A a o A 9 '
Fnu11ATIAI VeIV IR A MR AT al LANWUINE IV AN I a3 1
v A A A Y ' o A o o ]
watimsviameliilelins lda1sngu modified extender (MWA 15 A-C) dmsumsIdens
< = o 9 9 1 o o a a A 1 £ A
BPSE 111415 extender NHai I Iassasnadiunivesdlrogananisilasugilsie i
[ a 9 a o A a ! a A
anvuznlawe nazegivnalrinisvianiel)yesusnudiunie (nwi 15D) waziile
9 = o Y dy Y J a ! o
1% Lake’s diluent IHai1¥aauvedoz Ins ey 8orusaqoqd azaIu midpiece §RNIATY

(NN 15 E)
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10kV  WD26mm SS45 10kV ' WD28mm S545 x3,000 S5pm —

10kV  WD25mm SS45 %3,000  Spm ——

4 @ Y @ a A A 3 o { [ 9 .
mwﬁ 14 ﬁﬂ‘]elm%Tﬂi\1E‘Ti1Qﬂl@ﬂ@]?@ﬁﬂﬂﬂﬁlﬁmﬂﬂiﬂy'lﬁig‘c’lglﬂlﬁ'l 4 YU 98713 modified

extender NiA1008 INABANTZAV 300 (A) 350 (B) 1182 400 (C) mOsm kg |



10kV _ WD25mm SS45

10kV  WD26mm SS45

H [ 9 @
MNN 15 anpae 1ATIa5 19009020

a

q9

10kV  WD26mm SS45

A o A 3 o I3 o
‘VliJﬂ1igﬂ‘VﬂﬁWEJLiJE]Lﬂ‘UiﬂEH“]J“Lﬁgﬁlg!i]ﬁﬂ 49U

J Y
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#2883 modified extender NUADA THATAANTLAL 300 (A) 350 (B) 1A 400 (C)

mOsm kg @13 BPSE (D) t48¢ Lake’s diluents (E) N183v818 3,000 111 Tagly

nd04 SEM
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v o J ' [ { o o
NMIANYINIANVTUNUT (Correlation) T¥HINIOATINTIAAOUN NUSABULNIT

1 v Y 9
1PARUNLVVAIL ) (VAP VCL 1ag VSL) 8a31015 5539 uazensinsnauaa veariuyeln

D.

dy A v A A d o < @ ' 3 o 3’ dsl
‘W‘HHJEJQTcﬁﬁlwu‘qmamﬂ%ﬁn’mmﬂiﬂyMﬂuizEJ%L’Jiﬂ 1-5 34 WUINMITINUITNHIUUYON

v
=) A

srozal 1-3 Y1 Hnai 17ensmsnasun UspYALMTIAAUNUUUAN 9 (VAP VCL uay

A

VSL (W7 16-18 A-C) TANNTUNUTIU (P<0.01) ANUIDATINTIATOUN DATINITHTIN

v

o a (=) v o Jdo ~ A 3 o : A
HazdnIIMINaNAa lUTANUFURUTOU (P>0.01 1NN 16-18 D-E) thiomusnyninieluy

44 & g o "o A da v o o w a s
sEezNMNNLUIUTE e84 TU WUI19ATINTAADUNTANNTUNUTIUAUNN T IHNDS

q

A U

VRTREC YR (5ﬂym$mimﬁau‘ﬁgmmiw % (VAP VSL tta2 VCL) 903103 NBIN L1azon I

a A v < & o A2 4 g
MINAUAR) (NIWN 19 A-E) uaoend lsnaumsnusav luszeznaimviwiluszezna s

v Jdo o

U L 7 4 Y [y a J @ | 1] f
U WA IMIAAOUATANNFUNUTAUAUNNMNT RS (ANHUZMTIAADUAUUUAN 9
Y

g

(VAP VSL 1ag VCL) 8a31n1355%39) sndudasimsnanaa luianuduwussudasinig

AADUN (MW 20 A-E)



A

VAP (um/sec)

VSL (um/sec)

200

—
W
(=)

100

50

160
140
120
100
80
60
40

20

350
r=0.949, P<0.01 300
250
200

150

VCL (um/sec)

100

50

0 10 20 30 40 50 60 70 80 90 100
danmatnaaun (%)

r=0.882, P<0.01 . D 100

80

(%)

60

Ada

40

A INITINYIA

1
o

20

T T T T T T T T T 1 0

0 10 20 30 40 50 60 70 80 90 100

SAIMIADOUN (%)

100

r=-0.271,P<0.28

®
(=}

(%)

D
(=}

ONIIMINANAR
B
fe}
1

o
33
[=}

1

54
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A 100 - r=0.729, P<0.01 B 250 - r=0.867, P<0.01
° 200
fg 5150 b
g . -
g0 3
= > 100 -
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0 T —T —T —T —T | 0 T I — I — I — I — 1
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4 2
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PNH 20 ANUFUIUTIEHIDATINTAAOUN NUSNHAULMIATOUNLLUAIL ] (VAP (A)
o Ana o a ~ IS o I
VCL (B) ttag VSL (C)) 8951mM54%79 (D) 11aons 1msnauaa (E) Nyzesnusnyuily
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4.3 HAVPITHAVBINS extender THAUAZIZAUANMUYNTYHUDIAT cryoprotectant 11

o (%) <Y ::’ & lz A v d A | 1
!‘I’i?ﬂgETNEﬂ‘I"i'i‘]Jﬂ]i!ﬂ‘ﬂiﬂ‘H114!1E‘U®l'lﬂ°wH!N@Qﬁ1ﬂwu§!°ﬁﬂﬂﬂ?‘i”IQGIITJ!!‘]J‘].I!!‘M!GIN

NNMSANBIVUAVOIENS extender %ﬁﬂuazizﬁummLei’fm’fummmi cryoprotectant ﬁ
~ 1 S o :l ﬁy ldil A Y4 A [~ 9
nwamamimmﬂymm;a"lﬂwummmErwun;mammwmmmmm Taeleans extender 5
a Y . Aa Qdyd' 1Y 1 -1
¥iia 1@un @135 modified extender NiA100a TuAAANIZAVA 61 (300 350 4tag 400 mOsm kg )
@15 BPSE 1taza13 Lake’s diluent 324AUA1T cryoprotectant 4 ¥ila 1A1tn DMA DMF DMSO
A o Y v Yo a o
1 glycerol NTEAUANUVNUU 5 10 T 15% uaﬂmﬁmiaﬂqmwgmmum'la”luimmumm
d' [ A a =1 a =1
(mmumua"la"luimmumm 11 FUAMUAT U 12 UIN LS 3 IFUALNUAT HIU 5 UIN) 91D
[ d' d‘ [ d' d‘ 9 9 [ AAa 1 AAa A
NAUDIDATINIILAADUNTIY ammmﬂaaum”lﬂmwm UAaZDNIINITUBIN WUIIUDINTNA
39UNU (interaction) EHINFUAVDIAT extender NUBUAVOIFT cryoprotectant

v g T A g . A
M5 19a15 DMA 1Tuans cryoprotectant WU ol4a15 modified extender NIA
Y [ [
pod IUManNIZAY 400 mOsm kg’ 3I1A 10% DMA 1#8a31m151A00UNTIN 53.00+2.65% 1130
: dy £ 1 1 ~ o’d‘ ~ Y = Y A
58% RN UFOAA FIGINNLALANA NN NIUADY ) NFTunsAny (P<0.05) sniuiiie
v 2
1% BPSE Wazens modified extender NHA100a INAAANITLAY 350 mOsm kg_] WA 15%
DMA T¥oasmsmnasuingn luuanaan (P>0.05) oniasanadnsinsnaeud ladranih
VoA 9 1 o . Aa ng/d, [
wu e 1% BPSE 5901 15% DMA 118215 modified extender NNA100d Iua1aaNIzAL 300
-1 1 (% Yo A ~ 9 9 1 1 [
mOsm kg 391U 10% taz 15% DMA Treasimsmaoud lihami liuanasannguaiunu
v 2
(P>0.05) §%5UM 319815 modified extender NiA19DE TWA1AANTLAL 400 mOsm kg 33U
= o Y v aaa A : dil @
10% DMA nwawﬂmmmﬁwmqmq@ (62.33+1.45%, 69% UBIUUYDEAA) (P<0.05) ANLLTAA
Tums19h 16

Y <3 ' A 9 v A
M3 1¥ens DMF Wuens cryoprotectant W31 Wol¥a15 modified extender NUA

Y
ad A %

908 INA1aANIZAY 350 mOsm kg 11ag BPSE 330U 15% DMF liisasimsnaeuinsiu
\ ! ~ Iz Aq v = Yy A qu .
ININUATUANANIINNTNWUADY 9 NFTUMsfAnE (P<0.05) enIulialdans modified

A ng/d, [ -1 v [ Yo d' ~
extender NNM00A lUA1AANTZAD 400 mOsm kg 5IUAL 15% DMF 1Hoas1n1saaauinsu
Tiuanaady (P>0.05) M314 BPSE 32581 15% DMF fnasilionsinmsnaoui lidranih
liuanaaannguaiuny (P>0.05) taziloNnIankasa IMstsin Wi las modified

A adyai Y -1 @ Y v AaAa
extender NUA190A INAIAANTZAY 350 mOsm kg 53UAY 15% DMF IHoas1n15u3Ia

& o & & ' ' a 24 Hq v
40.0042.00% W30 44% VRIUUFOAA FIGINIATUANANIIANTNNUADY ) Nl
= 4 Y . v @ Aq Yo Ana
MIANE1 8NAUNT ¥ Lake’s diluents 338AY 10% uag 15% DMF N1HoA51A50370
Y Y Y Y
37.67+1.45% (42% Y90 UF0aAN) 1Ay 37.33£1.45% (41% yoatiuyoan) audiay dauaasly

=
MTNN 17
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] I ' Y . Aa
M3 1% DMSO Hluas cryoprotectant W M3 1% modified extender NiA 00 Tua

AANILAY 350 mOsm kg 5IUAY 15% DMSO 1#oa51m51Aa0UNTIN 60.0042.65 130 68%

b v

o A B ' 1 = oA g Y = Y
VoI IFOAA FIGINUAzHANAININNTNINUADY 9 NlFlulunsAnm (P<0.05) sniu

] 2
M31%a15 modified extender NHA109A TNANAANTLAY 350 mOsm kg’ 33UAY 10% DMSO

Yy
uazm31¥ens modified extender NUABRE TUMAANTZAY 300 1AL 400 mOsm kg 3INAY 15%

a [ d‘

A A ) v A g9 .
DMSO (P>0.05) mawmimmaammmﬂaauﬂﬂmNwm W“]J’NL?J’E]GlG]ﬁ‘T'Ii modified extender

' Y
1 aaA v

NuAmwoa lua1aaNTLAY 300 mOsm kg ' 5IUNY 10% DMSO 1az a1 modified extender 7

A acsycs' o -1 @ Yo A A 9 9 '
lineed TuaaANsLAL 350 mOsm kg' 53MAU 15% DMSO MWoasmsmaoun el

v Yy
LANANDINAGUAILAN (P<0.05) dMSUMIIFeNT modified extender NilAvoaluarannszay

o a 1

300 1A 350 mOsm kg 32u1U 15% DMSO Jnalionsin1sliFiageniminuudou
E4

Aq Y = ¥ %} . A Aasa o 1q 9
q AlFlumsany enIums 1¥a1s modified extender NIA WO TUAAANTZAL 300 mOsm kg 1
o == 1) ) A U U dl
8931013030 luana1any (P>0.05) aauaaaluaisan 18

] I3 A Y . Aa
RERS glycerol Wuens cryoprotectant WU 1¥d15 modified extender N
Y [ 1
90a 1UAMAANTLAY 400 mOsm kg 3IUNY 15% glycerol 118ATINTIATOUNTIN 83.00+2.08%
Y 9 1 1
130 94% vouiu¥oda 4 luuana1991nnquAILAL (P>0.05) 1Az M5 1915 modified extender 9
= Qdyd' 19 -1 v [ [T} o Y v d' A
lineed TuaaANTLAL 400 mOsm kg 39U 15% glycerol Salinariilionsimsnaoui i
Y 9 ' ~ 7’ A ~AQq Y = A a 1% AAa
PRRIGININTNWUADY 9 N1FIumsAnyl (P<0.05) WeWIITaINATNTINITNFIA
1 d' 9 . d'dl Qdyd' LY -1 [
WuIulelHe1s modified extender NHA 100 INA1AANTZAL 300 mOsm kg 33UNU 15% glycerol

Yo AAA A g’ dy £ 1 1 ~ o’ A

1HAIMITFIN 62.671.20% NTD 72% VDU UFOAA FIGINIWALUANAIIN NTNUUADY )

g Y =2 9 Y . A Qdydl @ -1
Al lumsfny enduns19@13 modified extender NNADOE Iua1aANTZAY 300 mOsm kg

Y
370N 10% glycerol 1LY 143 modified extender NilAOA INMNAANTLAL 400 mOsm kg_]
1ag Lake’s diluents 33URY 15% glycerol 1#0a51m3N¥ 30 luanaaiy (P>0.05) daueaaly

A
AIINN 19
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Ad' 1 A Y] A ~ o A A 9 9 (Y]
MINN 16 ARNAY (Mean=SE) 9031015 AADUNTIV ammﬁmaauw”lﬂwwm LaganIn
AAa : g ldﬂl A v Jd A a
N3 W’mmmumﬁa"lﬂwummmawumwammwn lues extender 5 ¥Hn (a3
AA ng/d, o -1
modified extender NAADA lNA1AANTEAVA 9 (300 350 a8z 400 mOsm kg )
v o I { @
BPSE 118 Lake’s diluent) $uumMs 1% DMA Wuans cryoprotectant NszAUAY

WU 5 10 Lag 15%

Fannsnnou Fasnsnaoud 9NI1INS
n s fism Judnanan 1330
extender (%)
(%) (%) (%)
modified 5 9.3342.03" 1.67+0.33' 0.33+0.33"
extender (9.98) (6.72) (0.12)
300 mOsmkg 10 34.00+2.31° 19.0042.08" 18.67+1.76°
(37.10) (77.99) (20.72)

15 38.67+4.06° 17.0040.58" 12.0041.53"
(42.15) (70.09) (13.27)

modified 5 18.0042.65" 6.33+1.76"" 10.67+0.67"
extender (19.50) (25.02) (11.86)

350 mOsmkg' 10 18.33+1.76" 7.67+0.88" 22.3341.45°
(19.95) (31.42) (24.83)

15 44.67+3.38™ 14.33+1.76™“ 44.3342.33¢
(48.76) (58.73) (49.35)

modified 5 12.33+1.20" 3.3340.67%" 20.3340.33¢
extender (13.41) (13.44) (22.64)

400 mOsmkg' 10 53.00+2.65" 10.67+2.33°" 62.33+1.45°
(57.90) (43.08) (69.43)

15 42.6742.33°° 13.0041.00" 42.33+2.85"
(46.59) (53.48) (47.12)

BPSE 5 5.6742.19 2.33+0.67" 2.33+0.67°
(5.79) (9.14) (2.47)

10 29.67+1.86' 13.33+0.88" 23.67+1.20°
(32.37) (54.89) (26.33)
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Ad' 1 = [ A A @ A A Y 9 [
MINN 16 ARNAY (Mean=SE) 9031015 AADUNTIN aﬁi’]ﬂ’]ilﬂa@u%qﬂﬂnqwu'] LHagvnNIN

ana g/ dil 13 A v Jd A a
N3 3J%Dﬁﬂlﬁ)QHWLﬂfﬂhlﬂwuL‘JJ’EN?HEJWU‘];MQENWNGUTJ Gl,ufﬂi extender 5 ¥UA (613

modified extender NUAP IUAIAANTEAVAN 9 (300 350 1ag 400 mOsm kg')

1 [ I ! [
BPSE 118 Lake’s diluent) $auuMs 19 DMA Wuans cryoprotectant NszAUAY

WU 5 10 4L 15% (719)

o3 INMSINAIU onIIMSIARIUN SN
s DMA .
= Y t AAA
s N1)ananiin 17530
extender (%)
(%) (%) (%)
BPSE 15 48.33+4.10" 21.00£2.31° 37.67+1.86"
(52.79) (86.23) (41.92)
Lake’s 5 36.33+2.33° 10.67+4.18"" 37.00+2.08"
diluent (39.65) (41.33) (41.17)
10 17.67+2.03%" 1.00+0.58' 37.67+2.19"
(19.19) (2.68) (41.92)
15 21.33+4.10° 2.00+0.58" 41.67+2.03°
(23.00) (7.89) (46.38)
Control Huvean 91.25+3.24" 25.00+5.96" 89.75+0.85"
winamg : aronusnuananiulundazaedind  uassanuuanaedlitisd Ay

ana (P<0.05)
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q‘ J d' [ di c!' [ d‘ d' 9 9 [

MINN 17 A1RAY (Mean+SE) 9951015 ADUNTIU amwmimaaum”lﬂmwm LUAZDATIINIT
AAa : dil |dil A v A a .
3J“lf’JWUEJ\TL!'IL‘]fE]Ulﬂ‘WHLiJ’E]\“Iﬁ'IEJWH‘]ELWaENW%‘I"UTJ 1‘“’(3']5 extender 5 ¥UA (713 modified
] Y

extender NiA100a IUA1AANTZTAVA 9 (300 350 1Az 400 mOsm kg ') BPSE Lo

. ' o v < A o Y v
Lake’s diluent) FAUMS 1% DMF luans cryoprotectant NIEAUANUUNUYU 5 10

1ag 15%

Fannsnnou Fannsnaoud 9NI1INS
M3 DMF .
fisw Judnanan 1330
extender (%)

(%) (%) (%)
modified 5 7.3340.33' 3.33+0.33" 9.3342.33°
extender (8.05) (11.18) (9.97)
300 mOsmkg' 10 35.00+2.65"" 16.00+1.00° 21.33+1.20°

(38.42) (53.85) (23.49)
15 24.67+1.76" 7.33+1.76° 21.0042.08°
(27.06) (23.98) (23.06)
modified 5 10.33+1.67 4.67+0.33° 15.33+1.45'
extender (11.21) (15.69) (16.84)
350 mOsmkg' 10 42.67+6.57° 9.33+1.86™ 28.0041.15°
(46.71) (30.94) (30.85)
15 58.33+3.71° 17.67+1.33° 40.0042.00°
(64.16) (59.42) (44.08)
modified 5 9.6742.40 2.00+0.58" 6.00+1.00°
extender (10.28) (6.45) (6.52)
400 mOsmkg' 10 39.33+3.48" 12.0041.15% 30.33+0.33%
(43.17) (40.29) (33.44)
15 52.3342.60" 16.67+2.03" 30.67+2.60°
(57.52) (55.84) (33.74)
BPSE 5 5.67+0.88' 1.67+0.33" 8.33+0.88"
(6.15) (5.49) (9.14)
10 28.33+1.86" 16.67+0.88° 15.0042.08"
(31.10) (56.12) (16.41)
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q‘ J d' [ di d' [ d‘ d' 9 9 [

MINN 17 ARaY (MeantSE) 995 1015AFDUNTIU amwmimaaum”lﬂmwm LUAZDAIINIT
AAa g/ dil ldi} A v Jd A a .
nGlf’smmmwahlﬂ‘wummmﬂwu‘n;mammwn Gl,uﬁﬁ extender 5 ¥UA (713 modified
] Y

extender NiA1008 IUA1AANTZAVAN 9 (300 350 1AL 400 mOsm kg ) BPSE uag

. ' o v < A o v v
Lake’s diluent) FAUMS 1% DMF luans cryoprotectant NIEAVANUUYUUU 5 10

1ag 15% (av)

o3 INMSINADU oI IMSIAAIUN SN
s DMF . .. e
s N1)ananiin 17530
extender (%)
(%) (%) (%)
BPSE 15 61.67+1.86" 28.33+3.71° 30.67+2.91%
(67.79) (94.96) (33.72)
Lake’ 5 19.0042.65" 9.67+2.60 30.00+2.89"
diluent (20.73) (31.42) (32.98)
10 38.00+3.21%" 10.00£2.31 37.67+1.45%
(41.70) (32.87) (41.51)
15 31.00+0.58"" 6.33+2.40° 37.33+1.45%
(34.07) (19.97) (41.15)
Control Huvean 90.25+3.52" 29.75+2.29" 90.50+1.55"
winang : aronusnuananiulundazaedind  uassanuuanaedlitiod Ay

a0a (P<0.05)
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Ad' 1 A Y] A ~ Y] A A 9 9 Y]

MINN 18 ANRAY (Mean+SE) 905 1013AADUNITIN amwmimaauﬂﬂmwm LUAZDATINIG

AAa g/ dil ldi} A v A a

3J“lf’)@]ﬂl@\?u'll"]ff]hlﬂ‘wutiJ’ENﬁ'IEJWH‘IELWaENWN"UTJ 11&’(3[’]5 extender 5 ¥UA (913

] Y
modified extender NiA100d INAAANTZAVA 9 (300 350 1A 400 mOsm kg ) BPSE
. ' o Y < A4 o )
1o Lake’s diluent) FAUMS % DMSO 1luens cryoprotectant NTEAVAIUUINUU

510uag 15%

Fanmsnnou Fannsnaoud 9NI1INS
M3 DMSO .
fisw Judnanah 1330
extender (%)

(%) (%) (%)
modified 5 37.33+2.85" 10.3343.84°"® 41.33+1.76"
extender (42.06) (33.20) (46.91)
300 mOsmkg' 10 59.67+3.84° 22.0045.69" 60.00+1.15"

(67.37) (75.24) (68.13)
15 57.00+1.15" 16.33+0.88™* 63.33+1.76"
(64.29) (57.09) (75.34)
modified 5 24.6742.67° 7.67+1.45% 31.67+1.20°
extender (27.72) (26.36) (35.94)
350 mOsmkg' 10 50.33+3.53" 16.3342.73" 55.00+1.73%
(56.78) (56.45) (62.45)
15 60.00+2.65" 20.3342.03" 63.67+1.20"
(67.71) (70.90) (72.29)
modified 5 37.33+1.33° 10.67+1.67°" 52.6743.33°
extender (42.10) (36.95) (59.80)
400 mOsm kg ' 10 48.33+4.26° 17.6742.60" 46.00+3.21°
(54.49) (61.28) (52.20)
15 54.33+2.60" 15.3343.18" 55.00+2.65%
(61.30) (52.69) (62.46)
BPSE 5 8.33+0.88" 4.00+0.00° 6.33+1.67
(9.35) (14.00) (6.91)
10 27.33+1.45° 17.0040.58" 20.3342.03"
(30.80) (59.47) (23.00)
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Ad' J A o A ~ @ A A 9 9 Y]

MINN 18 ANAY (Mean+SE) 9613103 AAOUNTIN amwmimaauﬂﬂmwm LUAZDATINIG

AAa g/ dil ldi} A v Jd A a

3J‘lf’)@ﬂl@\ﬁ!'ll"]ff]hlﬂwULM’EN?('IEJWH‘IELWQENWNSUTJ Gl,uﬁ'li extender 5 ¥UA (913

] Y
modified extender NiA100d INAAANTZAVAN 9 (300 350 1A 400 mOsm kg ) BPSE
. ' o v < A o v v
1o Lake’s diluent) FAUMS 1% DMSO 1Wuans cryoprotectant NITAUANUVNUU

510 118 15% (919)

o3 INMSINAIU onIIMSIAAIUN oNIINS
g DMSO .
[ Y Y AAA
s N1)ananiin 17530
extender (%)
(%) (%) (%)
BPSE 15 26.00+3.21° 10.00+£1.15°" 10.67+0.88'
(29.17) (34.79) (12.07)
Lake’s diluent 5 19.67+2.67° 8.33+2.40® 21.67+2.03"
(22.04) (28.12) (24.52)
10 46.67+4.18° 16.67+0.88" 38.67+2.03"
(52.62) (58.26) (43.88)
15 24.33+1.20° 9.00+1.53""® 41.00+£1.53°
(27.42) (31.11) (46.54)
Control Hu¥oaa 88.00+4.04" 28.67+2.85" 88.00+1.53"

'
v I3 IS v

Wwinewg : Aronysauananiuluusazaedul  uaasnuuanaedlied N1

9

ana (P<0.05)
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'
v A

Ad' J A A @ A A Y 9 @
M59N 19 ARAY (Mean+SE) 9913 1N13AQADUN TN ammﬁmaauﬂﬂmwm UaganIInIg
aana 3} dy ldi} = v J = a
3J“]f"JG]GUfN‘LHLﬁlfflulﬂwulhf]\‘]ﬁ'IEJWH‘]z!Wa@QW'NGUTJ 11&’(3[’]5 extender 5 ¥UA (A7
] Y
modified extender NM100E TUMAANTZAVAN 9 (300 350 L1a 400 mOsm/kg) BPSE
. " ] 3 4 o Y 9
10 Lake’s diluent) FAINAUMT 1 glycerol Auens cryoprotectant NTTAVAINULVUUY

510uag 15%

onIIMIINa0U onsIMmnaaui oNIIM3
a9 glycerol 2 v v e
A3 Naldhanah Rl
extender (%)
(%) (%) (%)
modified 5 18.67+0.88' 6.67+0.88"" 14.33+0.33'
extender (21.15) (21.10) (16.46)
300 mOsm kg 10 52.00+2.89" 10.67+0.88° 55.33+2.91"
(58.99) (33.95) (63.59)

15 67.33+5.46 18.67+1.86° 62.67+1.20"
(76.68) (59.36) (72.00)

modified 5 37.67+2.33% 12.00+1.00"" 36.33+3.33°
extender (42.69) (38.20) (41.67)

350 mOsm kg ' 10 60.00+3.06™ 15.00+£0.58" 44.00+2.08"
(68.10) (47.86) (50.54)

15 55.33+3.53°" 14.33+1.45° 50.67+1.20°
(62.80) (45.57) (58.21)

modified 5 40.33+4.67™" 9.67+1.20" 28.33+0.33%"
extender (45.67) (30.66) (32.55)

400 mOsm kg’ 10 32.33+3.38" 13.33£0.33° 35.6746.33""
(36.58) (42.56) (40.72)

15 83.00+2.08" 25.33+2.60" 55.33+0.88™
(94.27) (80.60) (63.57)

BPSE 5 9.3342.33 2.33+0.67 15.67+3.18'
(10.25) (7.08) (17.72)

10 21.3342.60' 11.00+£1.53° 46.67+3.18%

(24.07)

(34.84)

(53.60)
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'
v A

q' 1 A A [ A A Y 9 [
MINN 19 MRAY (MeantSE) 991310150 UNTIN @G]ﬁ"lﬂ'lilﬂflf]uﬂulﬂell']\‘lﬂu'l HagvNIINIg
Y

aana 3} dy 1A = v J = a
Nﬂf"JGIGU’E]QlﬂLﬁlff]hlﬂ‘wul,iJ'ENﬁ'IEJWH‘]z!WﬁfNW'N"UTJ 11&’(3[’]5 extender 5 ¥UA (13
] Y
modified extender N 100 IUAIBANTZAVAN 9 (300 350 11aZ 400 mOsm/kg) BPSE
. ' o v < A o v 9
10 Lake’s diluent) FAIAUMT I glycerol Auens cryoprotectant NTTAVAINULUYNUY

510 118 15% (919)

o3 INMSINAIU oI IMSIAAIUN SN
CRE] glycerol 4 v v e
s N1)anenin 17530
extender (%)
(%) (%) (%)
BPSE 15 46.33+3.84" 18.67+3.38° 43.33+1.33"
(52.52) (58.74) (49.78)
Lake’s 5 14.0043.06" 5.33+0.67" 26.67+1.33"
diluent (15.58) (16.89) (30.61)
10 49.67+1.67"" 16.33+1.45% 33.33+1.76%
(56.34) (51.98) (38.27)
15 63.67+1.76° 18.0042.00° 54.67+2.91%
(72.24) (57.17) (62.82)
Control Hu¥oaa 88.00+2.5" 31.33+1.20° 87.00+1.15"

o w aa

Winenwg : Aronystuanarnulundazneduil ugasnnuuanaednivediAgnieed

(P<0.05)

MNTUNYFUAVDIATT extender FUAUAZTLAUANMYUYUVBIAT cryoprotectant 1D
a o o ~ o Yo A ~ [ A a
A5INsHaNAn mInaaeslasihmsnuuanlisanmsnasunsiuezdanmnaeui i

]
9 Y aa Y 1 1 @ ~ [ Yy 9 .
GUN“YTHWWI’QM vl,ﬂl,l,ﬂ BPSE 334NU DMA 18 DMF N3&aUANUUINUIU 15% §19 modified extender

] E ]
NuAwoa TuaaaNnszAY 350 mOsm kg 3N 15% DMSO 4az 15 modified extender N1
Y
20a 1ua1aANTZAY 400 mOsm kg ' 53UAY 15% glycerol MNMMINATOUIATINITHANAR
v o o Y] a o' v 1 L] v o w an
wumansnwua b dnlisanmsnaudadiniingualruauedalived iy nieada
Y . Aa acsycs' @ -1 [
(P<0.05) Taens 1%es modified extender NAUA0OA INA1AANTEAL 400 mOsm kg 3IUAY 15%
Y 9 1
glycerol 1WORTIMIHAUAR 9.5249.52% (4% vasrhdean) Halionsimsnauaaliianaia

“ A da - v 4
NNTNUUADY 9 NIFIUMTANY (P>0.05) Adtaad lua1s199 20
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]
1 =

v Y k2 k2
[ a o 1 1Y 4
M3199 20 AUNAY (Mean+SE) 851N IHANAAUDNILYD InNudiosa oW §ivanIn1su

A3 o Vo2
NENU IDBLUULLBLLUN

@19 extender + cryoprotectant 9NTINMINANAR (%)
BPSE + 15% DMA 2.38+2.38"
(0.95)
BPSE+ 15% DMF 0.00::0.00"
(0.00)
modified extender 350 mOsm kg_] + 15% DMSO 0.00+0.00"
(0.00)
modified extender 400 mOsm kg_] + 15% glycerol 9.5249.52"
(4.09)
Control (fwg%aa@) 82.62+3.84"

v @ { 1 Y 1 @ 4 1 1 v o w
HuLneag : G]:1amgliﬁgxmﬂmaﬂuiugmazﬂaauu lLﬁﬂ\iﬂ’J'lﬂJLlG]ﬂ@N@ﬂN Wy ‘I/]N’ﬁﬂ@]

(P<0.05)

9
UDNINUGTIIAANHIFUAVOIAT extender FUALALTEAVAMUITUTUUD IS
cryoprotectant ADANHULNINAINUYDIADET 1ABANEININAINE10A210na0I SEM 71

o o 1 ) a" [} a 4 1
Mavee 5,000 1 Tassinsnuuanlglunisdnyidasinmsnauda da'ldun BPSE
Yoy

$9351 DMA (182 DMF 526 UAMMANTY 15% 415 modified extender 7i3iA100a Iuarann

b2

526U 350 mOsm kg 57UNU 15% DMSO 1aza15 modified extender NUA100d lua1aaN

5YAU 400 mOsm kg 32UAD 15% glycerol 11911N15ANEN nuini e Tenyue Insaadig

¥

@ ad g a A ] Y 1 v . . A, g} A o
YoaR0gINDuLnA (MmN 21 A) $asznouA1eaIUNT midpiece AT WU UFOUITI
v Y
MIAVTIE IV UUFUTI WUIN131Fa15 modified extender NA1DDA THATAANITEAY 400
-1 [ =\ I a 1 9 Aa gy 1 = e’d‘ ~
mOsm kg ' 390U 15% glycerol A1 uiiyao Ins a9 190090¢IU0en NI NUUADY 9
§ LY [ LY =) kY] { 4 {
15 umsfnen c'fiawmwaﬂammmiﬂyﬂmqa?wwmmaqﬂmmﬂﬁ’ﬁamwﬁanmm (NN
21 B) used1el58a1uiiio19a15 modified extender i) A100a THa1AANTLRY 400 mOsm kg
[ ] < T v A o 1 @ o
SR 15% glycerol NWUIIDFIEIUIINTNIsNRIaIe Tnsedd 1w Iaammizaiui Fam
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U

DMA (A) 1182 DMF (B) N3eAUANNANTY 15% a3 modified extender NUA1008 T1an
Y [
AANTLAV 350 mOsm kgE] 3IUNY 15% DMSO (C) uaz @19 modified extender NUAT
Y [
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Tagl¥ndos SEM



71

SEl 10kV WD25mm SS¥5 x5,000 Spm 10kV  WD24mm SS45
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2 [
208 INA1aANTZAV 400 mOsm kg ' 5NNV 15% glycerol (D) NRIGIVEE 5,000 L111
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= ' Ao g & & A v ¢ A
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o

1 @ d a
Iﬂ5\1’ﬁ%}N’ﬁ’JuW’Jﬂl@\il“]ﬁﬁﬁ@ﬁﬂﬂﬂ%1ﬁ18
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Y
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A A Y = = o Y 9 Y d‘ A o AAa
extender NNFUAN 1T IUNsANHIIHaM 1L TNv0I8aTIMTIAT0OUN dRTINITUTIALAL
9 Y [
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. . 4 9 o [ [} [ o Jd Y 1
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2K A (=) o [ o = [ a 1 < [ [ 9
anad W3 liMsaned11sumMsd1ssdnuesdlogd luseniemanusne damaln
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(2000) wunMswwaywasueuy bildeengnuildhlmnamsnaansatanan aainai
9 S R Aa , A o qYw A 4 o
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Y
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= d! Y U -d'-d 1 adyd' [ 1
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9 Y
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3| : ! 3 1 o . .
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. 4 A A va 1 Y Yo  w a A Y
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o an A4 2 _ v~ : 4 -
A139FIAUATNITIAADOUN UBNDINI AT Lake’s diluent 893 PVP ludiuilsenou &9 PVP ¥

wva g ~ = d R o 9 o Ay Yo A
Auauialluas cryoprotectant NoongnIneusnaa 199 Iadegd lasumsinilewiie
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s o A g ) [ = I 1 @ 1o a A
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[
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Aa a < [ 091 4 J
modified extender @13 BPSE tag Lake’s diluents dUszaniaimlumsnusasninye'ln

dy A = Y 1 1 = [ Y [ 1 Y Y
‘W‘LlliJ?J\iﬁ'lElWH‘lzma@\‘lﬁNﬂlTJhl@@ﬂ’JWﬂZleﬂ’J‘Uﬂll NANITANHIINTDAANADINUNINDIIAIINADI

Y
S A g

SEM (71911 12 A-D) #1M131115 19 modified extender NA100@ TWA1AANTZAV 300 350 LAY
400 mOsm kg' @15 BPSE uaga13 Lake’s diluents 119119 Inseadnsvesdrogiinanis
nasunilas SMSVNgUAILALLMIEAMIABUTNAAIUTIVBIAIBYT (1A AIWA 13 C)
£ 9 a =\ A @ [} =\ PR vAa

Faneluilsznoudietiundeaniiasiugnisuusiged uaziiou lsinliguantalumsmg
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Tt fausogluey Ins Taw Aromqiisedanalnogd luansalfaus1d vaziiediing
s o g} 21‘ | [ [ J . A Q:!yd'
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a A ~AQq Y 2 A . = <
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<3| 9!3 A ' 19 Y =
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q
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9
uazmsozild TES shaw ldedradisz@niamgagaiiu A1 pH 409815 extender 93 A0 93]

J Y 2 @ J & A -2 2R A9y o 1 . AA
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00a luaTANTZAL 300 350 1Az 400 mOsm kg WA pH IMINY 7.44+0.02 7.45+0.01 Qg
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1 . =\ I [ 1 = 1" R o Y
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s D, , . d o 2 & g A
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3 o o ' Y Y o A A o ~
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& I o Ad o v
Partyka et al. (2010) cmwmmmm"lmuaawwuﬁ Flex NMAUINEILVUTSILI1INIYTT
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[ Y 9
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~ ' 3 o s 2 ~ o Yo A ~ o
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NN 6

Y
ﬁﬁq‘lj azvatauall e

6.1 a3l

9
a

=2 1 9 .. A A A @
6.1.1 91ANITANEINYI NIT I¥A15 modified extender NiA180d Iua1aaNszAL
12 Aa wa g . . o o o v 4 o s 2
300 mOsm kg Fuduarsninuauaily isotonic thingdmsuiiunlglunsidusneninge

q

ldy A o A 13
Vl,ﬂ‘wummmﬂwu‘n;mammwnlmul,mﬂ,tlu
= 3w 3’ dy ldy A 4 A [~
6.1.2 fl]'lﬂﬂ'liﬁﬂ]&l’]ﬂ'lﬁ!ﬂlliﬂ]&l']u'ILG]f'E]U]JﬂWulN@Qﬁ’lﬂWHﬁ!Wﬁ@ﬂW’Nﬂl']’JLHJTJll“lﬂlell\i

WU FUAVDIANT extender LAZTT cryoprotectant HONTNATINAY wazdanydinsl¥as

Y
= g

modified extender NNA190d INA1AANTZAV 400 mOsm kg_] JINNY 15% glycerol T¥oas1ms

A A A (R < A, [ a J Y @ a
maau‘wqwqw LLG]E]EJ'NU]jﬂﬂ11]&1]f]u1h1ﬂ‘1/]ﬂﬁf]‘ﬂ’f]§]i'lﬂ'liNﬁiJ@]ﬂ WTJ’HGLWWEYE]G]i'Iﬂ'liNﬁiJG]ﬂ

v
o

4 [ a o a 1 @ { a & o J
A ilesnndlegatmagnihatesusnadiuianaeluussyiueded Fuiluuvasvesans

@

NWUINITU

Q

Y
6.2 YOlaHOLIUY
= 3 o g’ g ldy A 4 A [~
6.2.1 fl]'lﬂﬂ’liﬁﬂ]&l']ﬂ’]ilﬂﬂﬁﬂ'H’lu'lle'@]lﬂ‘Wu!llﬂ\3'ﬁ’lﬂ‘wuﬁ!ﬁa@ﬂﬂ’mﬂl’]’ulﬂﬂll“]ﬂﬁm
Vv Y @ a o £ & o 9 [ a o 0’1} =2
‘W'U']’lfl\‘ﬂﬁﬂﬁ@@ﬁ’lﬂ’lﬁﬂﬁﬂ@ﬂﬂ’l G]lelJuNaiJ’li]’lﬂﬂ’]iQﬂﬂ’lﬁ’lﬂiﬂﬁ\‘lﬁﬁ’lqma\iﬁqﬂ’q% AIUUIY
= Q' a d' [ a d'd 9 d‘ Y 4 a ]
ﬂ']iﬁﬂ‘]&l’lL‘WllW]lllﬂEJ'Jﬂllﬂ’lil,@']Nﬁ’]i‘ﬂllﬂu’l‘ﬂeluﬂ’lﬁﬂﬂ{l@\iiﬂiﬂﬁi’l\‘ll‘;]faa'ﬂqgﬂ ¥U 919
. . A g @ A a a 091 dy Idy A v A
Antioxidant lW@!ﬂUﬂ'liWﬁJu’]l,lﬁgl‘WiJl]igﬁ‘%ﬁﬂ’lwella\iu'lﬁf@llﬂwuluﬂ\‘lﬁ’lﬂWHﬁ!Wﬁ@\iW’N

Ad o ]
V1 MNUIDH LU ULLBLEUN



31813919949

a 4 4 @ % A 1 d a Jo  J a A o ~ =
MAIUNS NEWsEAD Toyald a1 lwyad Asg)semd wa lvogse1 ad damiGes ez 45175 A3
v 9 Y

HAZYINY WY (2550). NAYBIFHAIIEUTOVNNAFIA cryoprotectant AOAMNNI WY
ldy I Ad o a [ ¢ o a ] 4
Ianwdesinusner. msdszgudnimsdmimans ass 3 andmdarendas

a [

ﬂmzmymmaﬁf UHINGIAEVOULNU.: 188-195.

(% @

a 4 o a a ' -4 Jd a
INIUNT WWIZAY g gy Dyaa et Inyad gunild Waugu uaz wsda deudan (2550).
a 3’ 1 g} 4 J a (Y} J g:v Y
navosriathendevdeguaImingeln. msUszgadnimsdaimans assi

3 UMINYIABVDUUAN.: 196-203.

@ a

a [ d o 1 a d an [ 4 an 4 [
Yozsarl Junsoou 259 dsnadanl uay oyde Agylygliiuns (2554). wavesdstloanu
o [~ a A ada 1 oy dy [~ 1 A
oUATIWIINNITUFUTaInaudninaaenan miureusudeves Inaumaos.
v a [ 4
FUNUITINSG WHINOIDONBATAIAAS.
a a 4 4 [ a ' : §
WIIQ TOUTA MIUNT WHNTZAY 1Az gitu Mg (2552). KaUDINI5IDI NABANNINIIYD
F2
o a 1 o 3 o v
HardnTIMsHaNAa Il IANLL0INIEHEINISINUSAYY.  MITUNHINMSIIBAS
o 4 a [ 1
szl 2552 AnsinBATAAAT UHIINIABUBULAU.: T3-75.
a J o v a A A [ . .
71591 JUNSad (2540). N1YINALALETTINGIVOIERIUN Avian anatomy and physiology.
a = v d a % 14
M unalulagmadnd uvinInenaensila.
a 4 o w a a
i afeerszany uaz afesun nsesaYenn (2556). LUINATTRA Ispilmasavestseme
v d o w (Y] o @ v d o v du [
Ine. aadsndad rinadugn desiu wazihdalsadad. dnihanladaidamia
TEUIN.
0 9
Faan aunuyu (2544). Iniuiod. ngunnaiIuas. INYAsA.
= @ 1 9 Jd a a 4 an o J = =t =
quns gntie 35%0 vo 1l 9a39A 9502 UT 1YY wazAsHUS Tusou (2552). AnvlSouiiou
9y @ . . I o = 4 a
1519 Glycerol U Dimethyl Sulfloxide tHuaistloaiunis gapdevousanogdlu
a : dy (] ldil A v} a o A
AsTUIUNIHanIFeu T Inuwes. msdumunInmsinyas Uszdi 2552 aue
4 a [ v
INHASAEAT UHIINGIAIVDULA.: 70-72.
o @ o w v o Y o
duinaniugy festunazihialsadad nsuladad (2549). manaugulsalduiaun
4 d o W
Tutlszmalneg. Tssisigagavnsaimanbasuvslszimalng $ina.

9
a o [ U v o a [
pndo Sausme (2541). Iniuiiies : dalirangnaszauaITu. nanwamuas. uATY.

Barrie, G.M.J. (2007). Reproductive biology and phylogeny of birds. Science Publishers. 609.



80

Bogusawaka-Tryk, M., Szymeczko, R. and Piotrowska, A. (2012). The level of major
proteins and minerals in the blood serum of chickens fed diets with pure cellulose. Folia
biologica. 60: 65-70.

Chalah, T., Seigneurin, F., Blesbois, E. and Brillard, J.P. (1999). In vitro comparison of
fowl sperm viability in ejaculates frozen by three different techniquent fertility in vivo.
Cryobiology. 39:185- 191.

Chelmonska, B., Lukaszewicz, E., Kowalczyk, A. and Jersz, A. (2006). The effect of DMA level
on morphology and fertilising ability of japanese quail (Coturnix japonica) spermatozoa.
Animal Reproduction. 65: 451-458.

Donoghue, A.M. and Wishart, G.J. (2000). Storage of poultry semen. Animal Reproduction
Science. 62: 213-232.

Douard, V., Hermier, D., Magistrini, M., Labbe, C. and Blesbois, E. (2004). Impact of
changes in composition of storage medium on lipid content and quality of turkey
spermatozoa. Theriogenology. 61: 1-13.

Gee, G.F., Morrell, C.A., Franson, J.C. and Pattee, O.H. (1993). Cryopreservation of american
kestrel semen with dimethylsulfoxide. Journal of Raptor Research. 27: 21-25.

Gerzilov, V. (2010). Influence of various cryoprotectants on the sperm mobility of
muscovy semen before and after cryopreservation. Agricultural Science and Thchnology. 2:
57-60.

Guest, W.C. (1973). Spermatology and sperm preservation of channel catfish, Ictalurus
punctatus. M.S. thesis, Agricultural and Mechanical college, Louisiana State University,
United States of America.

Guthrie, H.D., Welch, G.R. and Long, J.A. (2008). Mitochondrial function and reactive
oxygen species action in relation to boar motility. Theriogenology. 70: 1209-1215.

Hammerstedt, R. H. and Graham, J. K. (1992). Cryopreservation of poultry sperm: the
enigma of glycerol. Cryobiology. 29: 26-38.

Han, X.F., Niu, Z.Y., Liu, F.Z. and Yang, C.S. (2005). Effects of diluents, cryoprotectants,
equilibration time and thawing temperature on cryopreservation of duck semen.
International Journal of Poultry Science. 4: 197-201.

Hanzawa, S., Niinomi, T., Takahashi, R., Yamaguchi, K., Miyata, T. and Tajima, A.

(2007). New method of freezing chicken semen using N-methyl-acetamide as cryoprotecting



81

agent. University of Tsukuba, Japan.

Iaffaldano, N., Manchisi, A. and Rosato, M.P. (2005). The preservability of turkey semen
quality during liquid storage in relation to strain and age of males. Animal
ReproductionScience. 109: 266-273.

Tlori, B.M.,, Isidahomen, C.E. and Akano, K. (2012). Effect of ambient temperature on reproductive and
physiological traits of nigerian indigenous chickens. Journal of Animal Production
Advances. 2(11): 477-489.

Karaca, A.G. (2001). Determination of the effects of elevated environmental temperatures
on broiler breeder male reproductive performance by examining semen quality, semen
ion concentration, and fertility. Ph.D. Dissertation. Mississippi State University,
Mississippi State.

Lake, P. E. (1960). Studies on the dilution and storage of fowl semen. Journal of
reproduction and fertility. 1: 30-35.

Lake, P.E. (1986). The history and future of the cryopreservation of avian germ plasma. Poultry
Science. 65: 1-15.

Latif, A., Ijaz, A., Alemm, M. and Mahmud, A. (2005). Effect o osmotic pressure and pH
on the short-term storage and fertility of broiler breeder sperm. Pakistan Veterinary
Journal. 25: 179-182.

Li, J.L., Li, J.C., Yang, H.M., Zhou, R.J. and Liu, S.J. (2012). Impact of cacium, zinc and
copper concentrations in seminal plasma on semen parameter in zie geese. Journal of
Animal and Veterinary Advances. 11(20): 3840-3842.

Maeda, T., Hiromi, S., Takato, T. and Yoshio, T. (1985). Studies on morphological frozen
injuries of avian spermatozoa : optimum glycerol concentration for freezing fowl
spermatozoa. Journal of Faculty of Applied Biological Science. 24: 25-31.

Morrell, J.M., Persson, B., Tjellstrom, H., Laessker, A., Nilsson, H., Danilova, M. and Holmes, P.
V. (2005). Effect of semen extender and density gradient centrifugation on the motility
and fertility of turkey spermatozoa. Reproduction in Domestic Animals. 40: 522-525.

Mphaphathi, M.L., Luseba, D. and Sutherland, B. (2012). Comparison of slow freezing and
vitrification methods for Venda cockerel’s spermatozoa. Journal of Animal Science. 2:
204-210.

Nasrin, S., Iraj, A., Marzieh, F., Rezvan, Na. and Jafar, H. (2008). Correlation between sperm



82

parameters and sperm DNA fragmentation in fertile and infertile men. Iranian Journal of
Reproductive Medicine. 6: 13-18.

Nurul, I. (2002). Effect of different concentration of glycerol on the quality of kedu
chicken semen. Journal of Agricultural Science. 23: 2.

Pablo, E.V., Dario, K., Jose, L., Juan, J. and Alberto, D. (2011). Ion channels, phosphorylation
and mammalian sperm capacitation. Asian Journal of Andrology. 13: 395-405.

Partyka, A., Nizanski, W. and Lukaszewicz, E. (2010). Evaluation of fresh and frozen-
thawed fowl semen by flow cytometer. Theriogenology. 74: 1019-1027.

Penfold, L.M., Harnal, V., Lynch, W., Bird, D., Derrickson, S.R. and Wildt, D.E. (2001). Characterization
of northern pintail (Anas acuta) ejaculate and the effect of sperm preservation on fertility.
Reproduction. 121: 267-275.

Pistenma, D.A., Snapir, N. and Mel, H.C. (1971). Biophysical characterization of fowl
spermatozoa. I. preservation of motility and fertilizing and low sperm concentrations.
Journal of Reproduction and Fertility. 24: 153-160.

Siudzinska, A. and Lukaszewicz, E. (2008). Effect of semen extenders and storage time on sperm
morphology of four chicken Breeds. Journal of Applied Poultry Research. 17: 101-
108.

Sontakke, S.D., Umapathy, G., Sivaram, V., Kholkute, S.D. and Shivaji, S. (2004). Semen
characteristics, cryopreservation, and successful artificial insemination in the blue rock
pigeon (Columba livia). Theriogenology. 62: 139-153.

Takeda, A. (1986). Study on the senescence of the cock spermatozoa during storage. Laboratory
of Zootecnology, Faculty of Textile Science and Technology, Shinshu University, 1986,
1-5 p.

Tselutin, K., Seigneurin, F. and Blesbois, E. (1999). Comparison of cryoprotectants and
methods of cryopreservation of fowl spermatozoa. Poultry Science. 78: 586 — 590.

Umapathy, G., Sontakke, S., Reddy, A., Ahmed, S. and Shivaji, S. (2005). Semen characteristics
of the captive indian white-backed vuiture (Gyps bengalensis). Biology of
Rerproduction. 73: 1039-1045.

Wishart, G.J. and Ashizawa, K. (1987). Regulation of the motility of fowl spermatozoa by calcium and
cAMP. Journal of Reproduction and Fertility. 80 : 607-611.

http://www.poultryhub.org/physiology/body-systems/reproductive-system/



http://shopping.akasdoctor.com/onlinestore/detail.cfm?ID=MEDICARECNR

83



MANUIN N.

(%4

J =
Ja gunsal wazandl

84



U

85

¢
1. Jaq nazgilnyas

[ d o (Y] YR S W 5 A ' g | v
mquazq1Jﬂsmmmu‘l‘uﬁn}nm‘;mmnym1wmmuwmsmuazgmmmwaﬂiznaumﬂ

1.
2.
3.

=~

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

microtube (efpendorf) YH1A 1.5 Uanans
NTLAHNYY
nszueMiINdL

a o a
NFZANIIUY
mes Ty
1930494 4 S
Foudnans
EAHTIET
beaker (YUIA 250 100 LA 50 Haaaas)
volumetric flasks (Y119 25 100 4@ 250 Yaaans)
glass stirring rod
VIAUAIVUIA 250 Haaans
micropipette (Y11 100 tag 1,000 1ulasans)
small and large pipettes tips
NasANAaLINAIaAnvLIA 15 Naaaas wienrhila
rack
N3AY lable
mle
11011 lable
Adu
pH meter
osmometer
graduated cylinders YU19 25 Haaans
NAOAUBLA (french straws) YUIA 0.5 Uaaan
forceps
Liquid nitrogen containers dewar 20 XT (Taylor-Wharton U.S.A.)
Liquid nitrogen storage with dispenser

naod IWUVUIA 28 x 38 x 29 FUAIAT



Y
29. AZUNTIAIHITUINHADAL

30.

A @ I 9
PIRNII VAT 11 UAY

v

A
YO

v < o (Y Y a o A v
Jaquazgunsadmiulilszdivaamwiinie Usznoudie

1.
2.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

U

1.
2.
3.

) < .
NavIPaNTIAULUY compound microscope

Computer Assisted Semen Analysis (CASA) ti U version 10 HTM-IVOS

v 1 A
Nd099187A 1o
Tlsunsw Image J
Dual slide itai¢ Cover glass
Slide
Py
18uiy
WY DVD
Slide 1tag Cover slide
VIATY VLA 50 Vaaans
= 4
ACINUNLLDANDIDA
A
190
2 A
ISIFVIRIN]
hemacytometer
counter
vortex mixer
microtube (efpendorf) YU
YaARAeIvUIA 1 Haaans
a 091 <3
NITANUULU
NTLAHNYY
n351n3
219 14
Ailn'la
Y a 1
qiiagn In

gilnsaldeq’ly

1.5 Haaaas

d o [
Jaquazgunsaidmiulidnmalandes SEM Usznauaiy

9 . .
N84 Scanning Electron microscope

1504 critical point dryer

IATOINIUNDI

86



2 Msad

cover slide Y11A 5x5 VAAWIAT
stubs

Microporous

vaeaudd nieurila

ATZATYNIIADINTN

9
Ty

MIANTNSUIATINAT extender YIznoVUA I

1.
2.

10.
11.
12.
13.
14.
15.
16.
17.

1 A o U Y= <3 : é’ T < Y
NQUEAT cryoprotectant l!ﬁ%ﬁﬁ!ﬂ&lﬁ]‘ﬂi‘iﬂ‘ﬁﬁﬂ‘lel1ﬂ1§!ﬂ‘]Jiﬂ‘lalTL!W]fi’)!!‘]J‘]Jl!‘lﬂ!slN szneunie

1.
2.

Water cell culture grade

sodium chloride

sodium acetate

potassium citrate

sodium glutamate

dipotassium hydrogen phosphate
potassium dihydrogenphosphate
fructose

Tes (N-Tris(hydrxy methal) methyl-2-amino ethane sulfonic acid)
magnesium acetate

potassium acetate
polyvinylpyroridone (PVP)
sodium dihydrogen phosphate
glucose

inositol

protamine sulfate

anhydrous sodium hydrogen phosphate

Dimethyl sulfoxide (DMSO)
Dimethyl acetamide (DMA)
glycerol

Dimethyl formamide (DMF)

TuTasmuman (LN,)

87



6.

Wa9A Polyvinyl alcohol (PVA)

A o o4 G N | d‘ =X Y k'Y ke
AMIANTIRIVIATYNNIBVYIUNBANEINIYNADI SEM sznounie

1.
2.
3.
4.

0.1M Phosphate buffer pH 7.2
2.5% glutaraldehyde Tuo.1M Phosphate buffer pH 7.2
30 50 70 90 95 uag 100% ethanal

1% osmium

AN o U Y a :’ &’ Y
manddmsulilsziivgumminge Usznavee

1.
2.

Eosin B
Nigrosin
Sodium citrate dehydrate
J g y
HUIUBALAUE
J Ao
Hwunaoulay

immersion Oil

88



MANUIN V.

a d d
ﬂ1§1x‘il!ﬁﬂ\‘lwaﬂ]i?!ﬂi]%?‘i]”l!%ﬂﬂ"ﬂ

89



90

a Y ) U v H v d
1. M3ANYIBHAYOIAS extender Mirixzand1HSuUMsiLId NN ITNEUE

mﬁmmwmmuwﬁaﬁu

o A A
1.1 99 IMIAADUN

q' a d A 4 [ A AAd o IS
AMTNN V. 1 HEAINITUATIZHIUTIUY NAUDIATT extender ADDATINITIAADUN ‘]/]!ﬂ’]JiﬂHWLTJu

szezan 1 U

Source Sum of squares df  Mean squares F Sig
Between Groups 4362.299 7 623.186 114.531 .000
(¥UAVDIAT extender)
Within Groups 391.765 72 5.441
(mmammﬂﬁau)
Total 4754.074 79

q' a d A 4 1 v A AAd o I
ATNN V. 2 LEAINITUATIEUIUTIUY NAVDIFT extender ADDNTINTAADUN ‘V]!ﬂ‘]Jiﬂ‘]eI'l!“]Ju

FLeza1 2 U

Source Sum of squares df  Mean squares F Sig
Between Groups 4086.888 7) 583.841 34.359 .000
(¥UAVDIATT extender)
Within Groups 1223.446 72 16.992
(mmammﬂﬁau)
Total 5310.333 79

q' a d A 4 1 v A AAd o I
ATINN V. 3 LAAINITUATIZHIUTIUY NAUDIA1T extender FIDDATINITIAADUN ‘]/]!ﬂ‘]JiﬂH'llﬂJu

Fzeza13 U

Source Sum of squares df  Mean squares F Sig
Between Groups 5482.025 7 783.146 111.930 .000
(¥UAVDIAT extender)
Within Groups 503.765 72 6.997
(mmammﬂﬁau)
Total 5985.790 79




91

]

q' a d A 4 1 v A AAd o IS
ATNN V. 4 LAAINITUATIZHIUTIUY NAUDIAT extender FIDDATINITIAADUN ‘]/]Lﬂ“]Jiﬂ‘]eI'lHJ‘L!

FLeza1 4 U

Source Sum of squares df  Mean squares F Sig

Between Groups 2765.393 7 395.056 169.913 .000

(¥UAVDIAT extender)

Within Groups 167.404 72 2.325
(ANUAAAIAADU)
Total 2932.797 79

]

q' a d A 4 1 v A AAd o IS
ATNN V. 5 HAAINITUATIZHIUTIUY NAUDIAT extender FIDDATINITIAADUN ‘]/]Lﬂ“]Jiﬂ‘]eI'lHJ‘L!

FLeza1 5 U

Source Sum of squares df  Mean squares F Sig

Between Groups 3545.759 7 506.537 59.343 .000

(¥UAVDIATT extender)

Within Groups 614.575 72 8.536
(ANUAAAIAADU)
Total 4160.334 79

]

q' a d 4 1 v A AAd o I
ATINN V. 6 LEAAINITUATIEHIUT YUY NAUDIFT extender FIDDATINITIAADUN ‘]/]!ﬂ‘]JiﬂHWHJ‘Ll

F2H21981 6 U

Source Sum of squares df  Mean squares F Sig

Between Groups 8261.890 7 1180.270 109.175 .000
(¥UAVDIAT extender)
Within Groups 778.375 72 10.811
(mmammﬂﬁau)

Total 9040.265 79




92

]

q' a d A 4 1 v A AAd o IS
ATNN V. 7 HAAINITUATIZHIUTIUY NAUDIAT extender FIDDATINITIAADUN ‘]/]Lﬂ“]Jiﬂ‘]eI'lHJ‘L!

Fzeza1 7 U

Source Sum of squares df  Mean squares F Sig

Between Groups 5678.641 7 811.234 122.607 .000

(¥UAVDIAT extender)

Within Groups 476.390 72 6.617
(ANUAAAIAADU)
Total 6155.031 79

% AAA
1.2 9A9ININYIN

A d o

. a 4 4 [ @ a I
M9 V. 8 UAAINITIATIZHNIT SUY HAUDIAT extender ADDATIATUFIN NAVT YT U

szezan 1 3y

Source Sum of squares df  Mean squares F Sig

Between Groups 210.975 7 30.139 5.782 .000

(¥UAVDIATT extender)

Within Groups 166.800 32 5.212
(ANUAAAIAADU)
Total 377.775 39

q' a 4 ~ 4 1 ] AsAa A Q [ I
ATNN V. 9 LAAINITUATIZUIUTIUY NAVUDIF1T extender ADDATINITUYIA ‘VILﬂ‘]JiﬂHHﬂL!

FLeza1 2 U

Source Sum of squares df  Mean squares F Sig

Between Groups 43.375 7 6.196 .887 528
(¥UAVDIATT extender)
Within Groups 223.600 32 6.988
(mmammﬂﬁau)

Total 266.975 39




93

a

q' a J ~ 4 1w as A g
AN V. 10 LFAANINITAATIEUIUTYUY NAUDINTT extender ADDATINITUFIA NLNU

[

iﬂ‘lel'll“lcju

Fzez1a13 U

Source Sum of squares df  Mean squares F Sig

Between Groups 71.200 7 10.171 444 .867

(¥UAVDIAT extender)

Within Groups 732.400 32 22.888
(ANUAAAIAADU)
Total 803.600 39

a [

q' a J ~ 4 1w as A g <3|
AN V. 11 LFAANINITAUATIEUIUTYUY NAUDINT extender ADDATINITUEIN ‘I/]Lﬂ‘]Jiﬂ‘H'll“]Ju

FLeza1 4 U

Source Sum of squares df  Mean squares F Sig

Between Groups 859.900 7 122.843 14.559 .000

(¥UAVDIATT extender)

Within Groups 270.000 32 8.438
(ANUAAAIAADU)
Total 1129.900 39

q' a Jd ~ 4 1w Aaa A d o <3|
M990 V. 12 LFAINITUATISUIUTIUY NAUDITT extender ADDNTINTITULIN ‘I/]Lﬂ“ljiﬂ‘leﬂlﬂu

FLeza1 5 U

Source Sum of squares df  Mean squares F Sig

Between Groups 859.900 7 122.843 14.559 .000
(¥UAVDIATT extender)
Within Groups 270.000 32 8.438
(mmammﬂﬁau)

Total 1129.900 39




94

a

q' a J ~ 4 1w as A g
AN V. 13 LAANINITAUATIEUIUTIUY NAUDINT extender ADDATINITUFIA NLNU

[

iﬂ‘lel'll“]dju

F2821781 6 U

Source Sum of squares df  Mean squares F Sig

Between Groups 3853.975 7 550.568 30.355 .000

(¥UAVDIATT extender)

Within Groups 580.400 32 18.138
(ANUAAAIAADU)
Total 4434.375 39

a [

q' a J ~ 4 1w as A g <3|
AN V. 14 LAANINITAUATIEUIUTYUY NAUDINT extender ADDATINITUEIN ‘I/]Lﬂ‘]Jiﬂ‘H'll“]Ju

Fzeza1 7 U

Source Sum of squares df  Mean squares F Sig

Between Groups 3674.775 7 524.968 75.264 .000

(¥UAVDIATT extender)

Within Groups 223.200 32 6.975
(ANUAAAIAADU)
Total 3897.975 39

1.3 9A5INISHANAA

A d o

4 a 4 4 1 @ a
Vni%iﬁ V. 15 lLﬁﬂ\iﬂ'li’JLﬂi'l%’Vi’J'lﬁEJL!%NQ‘U’EN?H? extender ADDATINITHANUAA NINUVINY

I ]
Wuszeznan 19U

Source Sum of squares df  Mean squares F Sig

Between Groups 5483.340 5 1096.668 16.141 .000
(¥UAVDIAT extender)
Within Groups 815.340 12 67.945
(mmammﬂﬁau)

Total 6298.680 17




95

. A 4 4 [ @ a < [
M15190 V. 16 LAAINITUATILHINTUY NAVDIFT extender ADOATIANITHNANAA NAVTA

I ]
Wuszeznan 2

Source Sum of squares df  Mean squares F Sig
Between Groups 4700.801 5 940.160 11.071 .000
(¥UAVDIAT extender)
Within Groups 1019.045 12 84.920
(mmammﬂﬁau)
Total 5719.846 17

. a 4 4 [ @ a {2 [
M3190 V. 17 LAAINITUATILHINT U HAVDIATT extender ADOATINIHAUAA NNV AY

I ]
Wuszeznan 3

Source Sum of squares df  Mean squares F Sig
Between Groups 4486.022 5 897.204 30.106 .000
(¥UAVDIATT extender)
Within Groups 357.618 12 29.801
(mmammﬂﬁau)
Total 4843.640 17

. A 4 4 [ @ a < [
M15190 V. 18 LAAINITUATITHINUT YUY HAVUDIATT extender ADDATINTHNANAA NAVTA

I ]
Wuszeznan 4 U

Source Sum of squares df  Mean squares F Sig
Between Groups 3072.464 5 464.493 13.811 .000
(¥UAVDIAT extender)
Within Groups 533.901 12 44.492
(mmammﬂﬁau)
Total 3606.365 17
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. A 4 4 [ @ a {2 [
M3190 V. 19 LAAINITUATILHINT U HAVDIATT extender ADOATINIHAUAA NNV AN

I ]
Wuszeznan 5

Source Sum of squares df  Mean squares F Sig

Between Groups 3626.981 5 725.396 7.371 .000

(¥UAVDIAT extender)

Within Groups 1180.921 12 98.410
(ANUAAAIAADU)
Total 4807.901 17

2. MSANYINAVDIANT extender FHAUALITTAVANMYNYUUBIAT cryoprotectant
v Y 3,' i li A v A | 1
manmnmnmmwa"lnwummmawugmammwmmmwum

4 a 4 o a [
Vni%iﬁ 9. 20 uammnmiwmﬁﬂum WAUBDIET extender %umgazimummﬁ’fm’fumm

15 DMA 9998310131080 UNT I

Source Sum of squares df  Mean squares F Sig
Between Groups 10790.267 15 719.351 65.672 .000
(Treatment)
Within Groups 361.473 33 10.954
(mmammﬂﬁau)
Total 11151.740 48

] E2N]
WYY : Treatment Ao a3 extender 5 ¥A (813 modified extender nimeoaluaraan
52A1 300 350 1Az 400 mOsm kg @15 BPSE t1az @15 Lake’s diluent) 59470 DMA

A o v v
NILAUANUUNUU 5 10 1Lag 15%
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4 a 4 -4 a @
Vni%iﬁ €. 21 lLﬁﬂ\iﬂ'li’JLﬂi'l%'l’i’J'lﬁﬁluGB NAUDIET extender %umgazﬁzﬂummﬁ’fm’fumm

1w A A~ 9y 9
@15 DMA @@@@5’]ﬂ’lilﬂa@uﬂ]‘lﬂﬂ”\1ﬂu1

Source Sum of squares df  Mean squares F Sig
Between Groups 2872.143 15 191.476 13.737 .000
(Treatment)
Within Groups 459.983 33 13.939
(mmammﬂéau)
Total 3332.126 48

] E2N]
HUYLYiA : Treatment Ao a3 extender 5 ¥iA (819 modified extender nimeoaluaiaan
52A1 300 350 1Az 400 mOsm kg @15 BPSE t1az @15 Lake’s diluent) 59470 DMA

[

A v v
NITLAUANUUNUU 5 10 1Lag 15%

4 a 4 -4 a [
Vni%iﬁ V. 22 llﬁﬂﬂﬂ'liﬂlﬂi'lgﬂﬁ'll?ﬂu“]f NAUBDIE1T extender %umgazﬁmummﬁ’fm’fumm

15 DMA 7199831015039

Source Sum of squares df  Mean squares F Sig
Between Groups 13909.692 15 927.313 216.479 .000
(Treatment)
Within Groups 141.359 33 4.284
(mmammﬂﬁau)
Total 14051.051 48

] E2N]
WYY : Treatment Ao a3 extender 5 ¥UA (@15 modified extender nimeoaluaraan

52A1 300 350 1Az 400 mOsm kg @15 BPSE t1az @15 Lake’s diluent) 59470 DMA

[

A v v
NITLAUANUUNUU 5 10 1Lag 15%
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4 a 4 -4 a @
Vni%iﬁ €. 23 lLﬁﬂ\iﬂ'li’JLﬂi'l%'l’i’J'lﬁﬁluGB NAUDIET extender %umgazﬁzﬂummﬁ’fm’fumm

15 DMF #199a310131Aa8UNT

Source Sum of squares df  Mean squares F Sig
Between Groups 12197.256 15 813.150 63.115 .000
(Treatment)
Within Groups 425.162 33 12.884
(mmammﬂﬁau)
Total 12622.418 48

] E2N]
HUYLYiA : Treatment Ao a3 extender 5 ¥iA (819 modified extender nimeoaluaiaan
52A1 300 350 1A% 400 mOsm kg ' @15 BPSE t1az @15 Lake’s diluent) 53411 DMF

[

A v v
NITLAUANUUNUU 5 10 1Lag 15%

4 a 4 -4 a [
Vni%iﬁ V. 24 lLﬁﬂ\iﬂ'li’J!ﬂi'l%W’J'lﬁﬂu“]f NAUBDIE1T extender %umgazﬁmummﬁ’fm’fumm

1w A A 9y 9
@15 DMF @@@@5’]ﬂ’lﬂﬂa@u1’l1ﬂﬂl’lﬂﬂu’l

Source Sum of squares df  Mean squares F Sig
Between Groups 2856.239 15 190.416 23.039 .000
(Treatment)
Within Groups 272.742 33 8.265
(mmammﬂﬁau)
Total 3128.981 48

] E2N]
WYY : Treatment Ao a3 extender 5 ¥UA (@15 modified extender nimeoaluaraan

52A1 300 350 1A% 400 mOsm kg ' @15 BPSE 11az @15 Lake’s diluent) 59411 DMF

[

A v v
NITLAUANUUNUU 5 10 1Lag 15%
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4 a 4 -4 a @
Vni%iﬁ €. 25 uammmmawmﬁﬂum NAUBDIE1T extender %umgazﬁzﬂummﬁ’fm’fumm

215 DMF #199A3510131 %79

Source Sum of squares df  Mean squares F Sig
Between Groups 9786.713 15 652.448 107.855 .000
(Treatment)
Within Groups 199.626 33 6.049
(mmammﬂﬁau)
Total 9986.339 48

] E2N]
HUYLYiA : Treatment Ao a3 extender 5 ¥iA (819 modified extender nimeoaluaiaan
52A1 300 350 1A% 400 mOsm kg ' @15 BPSE t1az @15 Lake’s diluent) 53411 DMF

[

A v v
NITLAUANUUNUU 5 10 1Lag 15%

4 a 4 4 a @
Vni%iﬁ 9. 26 llﬁﬂﬂﬂ'li’\llﬂi'lg'l’iil'lﬁﬁlu“]f NAUBIT1T extender %umgazﬁzﬂummﬁ’fm’fumm

15 DMSO @093 1A151AA0UNT I

Source Sum of squares df  Mean squares F Sig
Between Groups 7370.211 15 491.347 45.968 .000
(Treatment)
Within Groups 342.045 32 10.689
(mmammﬂﬁau)
Total 7712.256 47

] E2N]
HUYLYiA : Treatment Ao a3 extender 5 ¥iA (819 modified extender nimeoaluaiaan
52AU 300 350 1@¢ 400 mOsm kg @15 BPSE uazd1s Lake’s diluent) 59UA1

DMSO N3&AUANUTUDY 5 10 1AL 15%
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4 a 4 4 a @
Vni%iﬁ V.27 lLﬁﬂ\iﬂ'li’JLﬂi'l%'l’i’J'lﬁﬂu“]f NAUBDIT1T extender %umgazﬁzﬂummﬁ’fm’fumm

13 DMSO @09a31maaasun ld1eneh

Source Sum of squares df  Mean squares F Sig
Between Groups 1261.136 15 84.076 6.599 .000
(Treatment)
Within Groups 407.674 32 12.740
(mmammﬂﬁau)
Total 1668.810 47

F

HUYLYiA : Treatment Ao a3 extender 5 ¥iA (819 modified extender nimeoaluaiaan

52AU 300 350 1@¢ 400 mOsm kg @15 BPSE uazd1s Lake’s diluent) 59WA1

DMSO N3&AUANUTUDY 5 10 1AL 15%

4 a 4 -4 a @
Vni%iﬁ 9. 28 llﬁﬂﬂﬂ'liﬂlﬂi'lgﬂﬁ'll?ﬂu“]f NAUBIT1T extender %umgazﬁzﬂummﬁ’fm’fumm

135 DMSO 799831013039

Source Sum of squares df  Mean squares F Sig
Between Groups 9031.073 15 602.072 116.654 .000
(Treatment)
Within Groups 165.158 32 5.161
(mmammﬂﬁau)
Total 9196.231 47

] Y
HUYLYA : Treatment Ao a3 extender 5 ¥UA (@15 modified extender nimeoaluaiaan

52AU 300 350 1@¢ 400 mOsm kg @15 BPSE uazd1s Lake’s diluent) 59UA1

DMSO N3&AUANUTUDY 5 10 1AL 15%
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4 a 4 -4 a @
Vni%iﬁ 9. 29 lLﬁﬂ\iﬂ'li’JLﬂi'l%'l’i’J'lﬁﬁluGB NAUDITT extender %umammuammi’l’w{’fumm

15 glycerol ADOATINTIAADUNTIN

Source Sum of squares df  Mean squares F Sig
Between Groups 10030.866 15 668.724 55.656 .000
(Treatment)
Within Groups 384.490 32 12.015
(mmammﬂﬁau)
Total 10415.356 47

F

HUYLYiA : Treatment Ao a3 extender 5 ¥iA (819 modified extender nimeoaluaiaan

52AU 300 350 1@¢ 400 mOsm kg @15 BPSE uazd1s Lake’s diluent) 59WA1

glycerol NFLAVAMMAUTU 5 10 AT 15%

4 a 4 -4 a [
Vni%iﬁ 9. 30 lLﬁﬂ\iﬂ'li’JLﬂi'l%'l’i’J'lﬁﬁlu“]f NAUBDIET extender %umammuammi’l’w{’fumm

15 glycerol ApdRIIMIATEUN 11¥anth

Source Sum of squares df  Mean squares F Sig
Between Groups 1758.633 15 117.242 24.090 .000
(Treatment)
Within Groups 155.736 32 4.867
(mmammﬂﬁau)
Total 1914.370 47

] Y
WYY : Treatment Ao a3 extender 5 ¥UA (@15 modified extender nimeoaluaraan

52AU 300 350 1@¢ 400 mOsm kg @15 BPSE uazd1s Lake’s diluent) 53UA1

glycerol NFLAVAMMAUTU 5 10 1Az 15%
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4 a 4 4 a @
Vni%iﬁ ¥, 31 lLﬁﬂ\iﬂ'li’JLﬂi'l%'l’i’J'lﬁﬂu“]f NAUBDIT1T extender %umgazﬁzﬂummﬁ’fm’fumm

13 glycerol A0OATINITUTIN

Source Sum of squares df  Mean squares F Sig
Between Groups 5976.136 15 398.409 54.068 .000
(Treatment)
Within Groups 235.796 32 7.369
(mmammﬂﬁau)
Total 6211.932 47

F2
1

HUYLYiA : Treatment Ao a3 extender 5 ¥iA (819 modified extender nimeoaluaiaan
52AU 300 350 1@¢ 400 mOsm kg @15 BPSE uazd1s Lake’s diluent) 59WA1

glycerol NFLAVAMMAUTU 5 10 AT 15%

4 a 4 -4 a
Vni%iﬁ 9. 32 llﬁﬂﬂﬂ'liﬂlﬂi'lgﬂﬁ'll?ﬂu“]f NAUBIT1T extender %umgazmmvffwffumamﬁ

cryoprotectant AOONTINITHANAR

Source Sum of squares df  Mean squares F Sig
Between Groups 16344.996 4 4086.249 35.225 .000
(Treatment)
Within Groups 1508.068 13 116.005
(mmammﬂﬁau)
Total 17853.064 17

WHEYR : Treatment A0 @15 BPSE 59011 DMA taz DMF Niszauanududy 15% a3
] 2
modified extender NHA199d IUAAANTZAY 350 mOsm kg_] 39UNY 15% DMSO
] 2
1182 @15 modified extender NAADOE INA1AANTZAY 400 mOsm kg 5INAY 15%

glycerol
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