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ABSTRACT 248925

This study examined the feasibility of short-term and long-term storage of small
scale mud carp, Cirrhinus microlepis sperm. Three major experiments were carried out.
The first experiment was subdivided into two parts for short-term storage: (1.1) the
effect of extenders and times storage on short term storage of C. microlepis sperm,
(1.2) the effect of dilution ratios (sperm: extender) and times storage on short-term
storage of C. microlepis sperm. The second experiment was also divided into two parts
for long-term storage: (2.1) the effect of cryoprotectants and their concentrations on
cryopreservation of C. microlepis sperm, (2.2) and the effect of freezing procedures on
cryopreservation of C. microlepis sperm. The third experiment was to investigate the
effects of fresh and cryopreserved sperm on fertilization rates of C. microlepis.

The effects of ten extenders (Kurokura medium-KU, modified cortland
solution-MC, Calcium-Free Hanks’ balanced salt solution-C-F HBSS, modified fish
ringer's solution-MFR, 0.9% NaCl, Hanks’ balanced salt solution-HBSS, sperm
motility inhibiting saline medium-SM, Immobilizing Saad solution-Saad, 350 mM
glucose and Immobilizing solution-IM) on the short term storage of C. microlepis
sperm were investigated. Sperm samples were diluted with each extender and stored for
6, 12, 24, 36, 48, 60, 72, 84, 96, 108 and 120 h at 4°C, motility and viability rates were

assessed. Ten of the extenders used did not affect motility and viability rates after
storage for 6-24 h (P>0.05), except Saad and SM diluents in which viability rates were
significantly lower than other extenders after storage for 12 and 24 h. With increasing
storage time from 48 to 96 h, the sperm diluted with MC and IM retained motility rate
more than 50%, and was significantly higher than the other extenders (P<0.05). After
storage for 48 h, the effects of ten extenders on the fertilization rate were investigated.
Three extenders (HBSS, MC and KU) did not affect the fertilization rates of
C. microlepis sperm and produced no significant difference from the control (P>0.05).
These three extenders (KU, MC and HBSS) were used to investigate the fertilization
rate, at 72 h of storage. The highest fertilization rate 28.39+3.44% (55% of control)
resulted from HBSS diluent. The best extender from the experiment 1.1 (HBSS) was
used to evaluate the effects of four dilution ratios (sperm: extender) at 1:3, 1:5, 1:10
and 1:15 and times storage at 0, 48 and 72 h. At the beginning of the time storage (0 h),
dilution ratios among 1:3, 1:5, 1:10 and 1:15 did not affect the percentages of
fertilization, viability and motility. These results were not significantly different from
the control treatment (undiluted sperm, P>0.05). Increasing dilution ratios up to 1:10
and 1:15 resulted in lower fertilization, viability and motility rates than those of 1:3 and
1:5 ratios (P<0.05), when stored for 48 h.

The effects of four cryoprotectants (dimethyl sulfoxide-DMSO, dimethyl

acetamide-DMA, glycerol and methanol-MeOH) at three concentrations (5, 10 and
15%) on the cryopreservation of C. microlepis sperm were investigated. HBSS diluent
was used as an extender. The highest fertilization rate 64.97+1.82% (74% of control)
was achieved with 5% glycerol. This had a significantly higher result than the other
treatments (P <0.05). Since the combination of 5% glycerol and HBSS yielded the best
fertilization percentage, it was chosen to investigate the effect of three freezing
procedures (one-step, two-steps and three-steps) on the cryopreservation of C..
microlepis sperm. The percentage of fertilization and viability of frozen sperm
resulting from one-step and two-step freezing procedures yielded a higher rate of
fertilization and viability than that of the three-step freezing procedures (P<0.05).
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The optimal sperm: egg ratios for fresh and crgfopreserved sperm of
C. microlepis were determined. The sperm: egg ratios of 1x10% 1 and 1.5x10° did not
affect the fertilization rates of fresh sperm (P>0.05). In frozen sperm, the fertilization
rates obtained from the sperm: egg ratios of 1.30x10% 1, 1.95x10% 1 and 2.60x10°% 1
were not significantly different (P>0.05). Both excessive and insufficient sperm
concentrations from both fresh and frozen sperm resulted in reduced fertilization rates
of C. microlepis sperm (P<0.05).



ananssuilszma
unfngany Ing

UNAAEBNIHIDINGY

o

a13uey

v

U

a1IIUVAITN

z =
an
Sh.:e
=2
= S
2, =2

GEETILY

@ o aw
1.1 dagussaenlumsise

1.2 dszlemimamainee1dsy

‘U‘n‘ﬁ 2 I3IUNTINUATNUINY

A _ads a au
UNN 3 IFAUHHNUIVY

@ L4
3.1 daquazginsal

32 Ml

3.3 35Msfny

33.1  MINAADANDULNYT

A o

v
8IUDY

4

q

1 4
332 nuAnndmlsznouleson meealuaids uazan pH 194

¥y 4 & <Y
Un¥ela1uladunitig

v y
333 MIATNABUAUA TN IO

1.3.3.1
133.2

1:3:3.3
1334

13.35

v
%

334 YuUadUlL

ANHULNINMUNINBI YD
vy &

MImaNuIduTuve e
(unegInenilaladans)

< & P a s p
MIANYINTINAOUNYDIDED (motility)

=< AAda a . e
MIANYININTIAUDIDFT (viability)

MsAnYINTU{auT (fertilization)

ad 4 o ¥ &‘
amﬁmsmmﬂmmwaﬂm

=1 g4 o ¥y X @ ¢ ¥ H
1) ﬁﬂl«l']fnilﬂ'l)iﬂ};l']u']l‘lff]ﬂa']u'Jﬂ‘ﬂu%iu]ﬂﬂllUUiSUzﬁu

1.1)

a { ° @ o
ﬁﬂﬁ"l‘b’ﬂﬂ‘ﬂﬂ\‘iﬁ‘]i extender ﬁlﬂll']%ﬁ”ﬁ"lﬁﬁﬂﬂ‘]ilﬂu

@ ¥ A’l’ @ ¢ Y a Y
Sﬂmmmaﬂamamumm%mm‘uszﬂzﬁu

10
11
12
12

14
14
14

15
15
16
17
19
19

19



a151%y (10)

k%
i
12)  ANHIOAIINIT0IN (sperm: extender) LAZITZUZIAN
d 4 e Yk
Tumsnuimuzaulumsnusnyninseal
Y d g Zl
UIATUNTURAUVVITZEETU 23
=< 3 o .’,’ 4’( @ I'd g A
2)  AnEIMSUSAY e la At uns i aLUUTZ ez e
= =4 an v d
WI0M5NU 1AL NITLUFLU 25

]
~

21)  Anvwiauazanuiduduvesms cryoprotectant
o @ d o g -&, @ 4 g A
WINzaudmsumMsnusayi@edauiaiunsiiiie
[~
TAUITNITHALUL 25
22)  #NYI8AIINITAAQUNYI (freezing rate) MM aY
o @ d4 o g &‘ @ 4 g A ay
AMITUMSINUThE I Fea1uIatuninIa lagds
[~
TS 28

= o Q‘:; 5 t:'d 1
3)  ANHIIUIUDYINIUUISHY (sperm: egg ratio) NUHAAND

nsIMslfaus 30
= o a . aa ' (%
3.1)  ANEINIUIUDYD (sperm: egg ratio) NUHAADOATING
a a 4 J o ¢ ¥ A
Uaus vesieaalullauiatuniihia 30
= o a . d‘d 1 (3
3.2)  ANHIIUIUDQ (sperm: egg ratio) NUNARDDAIINTG
a a ?,' 4}' v d @ I3 g A
Uausvesiuyeusudluauiaiuniinia 31
= =
UNN 4 NaM3ANEN 34
1 L} Qd” U ’0’ J
4.1 mulsznovloseu Aeoalua1dd uazm pH veuiide
Y ¢ ¥ A
daaduniie 33
« o X o 2% a Y
42 WaveIMInUSNY I UTeauatun AU s oE Ay 34
{ o o 3 o g é’l’
42.1  WAYDIMI extender MiMuzaudMTUMIINUSN I IFD
o ¢¥a ¥
Yarratunsiivauuussusdu 34
o d .
422  WAYBIDATINTIVOVY (sperm: extender) azszoznar lumsiAun
4 o y &' @ ¢ ¥ -
munzaulumsinusnyninyedaniatuniihtauuusz ez du 40
4 o 4 &‘ [ 14 ’o’ A A ]
43 wWaveImsnuIny Uy lauraduniitauuusTeze1d WS eI

-/
1A TNITLLA 42



4.4

a131iey (10)

431  HAYDIFHALALAMUYUTUYDINS cryoprotectant MWL 1)
) @ 4 o 2,‘ A‘l‘ @ I's %‘ A Ay v d
dmsumsnuine i urelaaluniiive lae I smsusua
1Y a 4 o (Y o
432  WAYDIDATINTAARUNYI (freezing rate) Nvmzaud M UMITINY
¥ .&’ @ C - ant v d
UFela1uaduni g laeds M
$IUIUOIANINZAY (sperm: egg ratio) NilHaRBEASINTUFarUT
441  HAYDITIUIUDYD (sperm: egg ratio) NiIWaABOATINTUHerUT
g g o (4 : A
vauwoda lulawiatunitia

442 HAYDINIUIUDAY (sperm: egg ratio) NIWAABOATINTUHTUT

¢ 3 a

¥y X (- | @
“UENLI'IL‘D'E]LL‘Ile"lNiU‘iJﬁWH'Jﬁﬂu‘ﬂ'iu’l‘ﬂﬂ

4R %
uNN 5 9nlsena

8

5.2

5.3

54

a { o @ d o ¥ :g
HAYDIBUAYBIATT extender MUILAUTIMTUMIIAVTNY T O
@ &% A H,
Yarmatuniiianuyseozau
L d 1
HOVBIOAIINISIIDDI (sperm: extender) Hazszoznalumsfiun

d o - @ ¢ Y a H
Lﬁn1$ﬁN1Uﬂ1ilﬂU'iﬂ'}';lﬂluﬂll‘lfﬂﬂa']u'Jﬁﬂumiu’mﬂ“uu5zﬂzﬁu

¥ a

q o %’ 4 o d o =4
HAYBIMIINUTAE U UTEU AU UNTINIALUUTZ02E1 HIoNITIAY
ad [~1
Tau s MsUFUY
53.1  WaveswHaLazA Ut UYUYe9a1s cryoprotectant NN A1)
o Y g o ¥ dy @ &Y A ad [~
dfmsumanuineiuyelaiulatunitita lasIsnsusuda
@ a { o [ o
532  HWAYDIOATINITAAYUNYI] (freezing rate) Minunzaudmsun1sf
¥ X @ ¢ ¥ A ax -]
Wwelauratuniuiiva las i smsusuda
IO GINMINL AU (sperm: egg ratio) NiIHaRDSATIMTUFAUT
541 WOUBIIUIUDY (sperm: egg ratio) NUWAABOATINTU U
3 A’:’ o ¢y A
voulwedaa lutlawlatunithia

542 WoVBITIIUDGD (sperm: egg ratio) NUWAADOATINM U AU
A

H zg (-1 o ¢ ¥
“Umml‘lfilu‘lfu‘uﬂuﬂmu’mﬂuWim A

= v
uni 6 a3 uazderauouus

6.1

6.2

a7l

Jorauouu

42

44

45

45

46

48

47

49

51

52

53

53

55
56 _
56
56



a131iey (A9)

Y a
1PNE1391904
MAKUIN N, MIIUAAIN TUATIZH IS

L 4 aw
ﬂiz?ﬂﬁ?ﬂﬂﬂﬂidﬂ]‘i?ﬂﬂ

58

65

79



:i
ANTNN 1

<
AN99N 2

<
AN 3

A15199 4

=
ATTNN S

o
A1 19N 6

o
AN 7

A15199 8

A15199 9

A15199 10

=
AT NN 11

d‘
139N 12

2

L4
TIUYAIIN
v
HIN
nannusinsdunadasIMsndounvesngd 16
a1)52noUvBIFTDY cosin-nigrosin 16

v

' P=1 Hq YA f,’ 4}' @ I o A
’d']uﬂi:ﬂﬂ'ﬂ'ﬂ’]ﬁlﬂn‘ﬂ@ﬁﬁ'ﬁ extender 'ﬂ“l‘mmme‘mﬂmmmummﬂﬂ 20
LLN'Nﬂ'liVlﬂﬂﬂxiﬂ']iﬁﬂH'\‘lfﬁﬂ‘UﬂﬂﬂWi extender 10 "H‘aﬂ (KU, MC, C-F HBSS,

0.9% NaCl, MFR, HBSS, SM, Saad, glucose (350 mM) (tag IM) vz ay

) @ d o 3 .&‘ @ ¢y 2 o
mmumimmnmuwv’e)ﬂmmawmm'ﬁmmm:a:au Tﬂﬂ‘ﬂ'lﬂ"li'ﬂﬂﬂ'@‘u
(Y A A (Y Ada a =
BAIINIIUATDUN LAZDRITINTTUFIANIZYSLIAINTIAD 6, 12, 24, 36, 48, 60, 72,

84, 96, 108 Ltz 120 %2 119 21

LHUNINATBINITANYIBATINTII 04 (sperm: extender) HazszoziIan Iy

¥ a

o & 4 o y A W w L
MY (0, 48 Lz 72 %2 T19) voIMsNUSNE I @elamasunsiiiig
32 = [~
wuuszozdulasll HBSS (Huas extender 24
HHUMINAABINITANYIFTAYDIAT cryoprotectant 4 ¥i1A (DMSO, DMA,
4 @ 1 1 g w
glycerol ttaz MeOH) N5zAUANUTUTUA 9 (5, 10 4AY 15%) ADATSIALTAN
y 2 @ ¢ ¥ a an v g L) <
nielaatunitia las3snsusuds Taold HBSS (Flua1s extender 27
LAUNTNATDINAYDIBATINTAAYUHAILVUAN 9 One-step, Two-steps 1AL
1 @ 1 3 o 3 ¥
Three-steps freezing rate Tauly 5% glycerol 391N HBSS ABMSIAUS AU 1D
@ [ %’ = ac v g
danmasuniiivalaoIsmsusuds : 29
UHUMTNABINIANYISIUIUDYD (sperm: egg ratio) ninarednsnsljaus
e &’ @ ¢ Y A
voulrodaludaiuladuniiiia 30
UHUMINATBINTANEITIUIUDGD (sperm: egg ratio) NinoAednsimsaus
g n&‘ [IE~1 s I ?,' A
vou@eusue lutauiasunsinia 31
y 9 [ [ Q‘:y 1 Y Af
sas anududu daulseneulossu meoaluadd uazal pH veniuge
@ (4 i‘ A
Uauratunitiiia 33
PRt Y A a 1 =3
WAYDIMT extender NUNAADDATINIIAADUN (mean+S.E.) ADN151NU
NIzogafg 9 35
o LY a 1 =1
WAYBIMS extender NIHARDOATINITHYIA (mean+S.E.) Aon15LAU

NszoznaIne q 36



a3V YAIIN (AD)

d' . lﬁ' o a a o Ada e ‘3‘ iﬁ'
A1TNN 13 AUNAY (mean+S.E.) ﬂﬁi'lﬂ'ﬁﬂ{]ﬁuﬁ BATINTITUYFIA LATDAIINITLADDUN

¢¥ A Ao

g J o $ L% 1 1
vou el 1uIaIuns i IaNonTINsIeNsAT I INAIE 9 (1: 3, 1: 5, 1: 10
wag1: 15)
g - s A L B N
M50 14 AURDY (mean+S.E.) 8A31MImMsUfaut sas1msiisin uazsnsunfoud
> 4 @ ¢ ¥ g o
vosuFeamIatuniiIalums extender (HBSS) 391 UT cryoprotectant
uAazFiia (DMSO, DMA, glycerol 1A MeOH) N5zaun1ududy

5,10 uag 15%

41

43



=
Mnn 1

=
NN 2

2NN 3
Py
NN 4
a
NN 5
~
NN 6
=
NN 7
a
NN 8
—
AINN 9
“
NN 10
NN 11
a
NN 12
a
AN 13

1NN 14

2NN 15

AUy M

o y @ a v [
MsRAge’ luuenszAuNsWANNYeI0gs tazmsiauvealy
@ ¢ YA
Jarlatunsuie
v y .
MIIAUYD (N) NTIA M (V)

@ [~

L) o a o VAo
alaadmimivgalatia (hemacytometer) (1) AWHAAIAUNUINUD
v

UDFING 5 VSN (1,2, 3,4 uaz 5) (V)

q

QAdda A o

= a o a a4 A ey Y kY )
qumﬂnaﬂymxmn LLﬁ$BZIﬂﬂjﬂTUﬂ#ﬁﬂﬁ‘lwa‘Llﬂﬂﬂﬁ'E]’leJ'NL‘UlI Uouod
Aud eosin-nigrosin aeanwldndes compound microscope IAIVYIY 100 M
a 1 Y o g =3
VIWANVUIA 1.25 8a5 wazszuumsin llanadunitiite
@ @ Y] 4 ?,' @&
MINAUIVDIANNZUAIUIATUNTUIIATLOY gastrula stage (8 F21319)
4 o g 4” o I3 :‘ A t’\’/
ﬂs*zmumsmmmc_lmwvm]muamumm%mmmmzﬁu
4 o YA Wi YA P g
ﬂSZU'JL!ﬂ'IiLﬂ‘Uiﬂ'}JWH'IL‘UGIIﬁ'l‘Ll'JﬂﬂuVliu'li]ﬂiﬂﬂ')ﬁﬂ’]iu‘lﬂl‘llﬂ
a 1 d o %’ Ay a
ganuRuMTangungil lusennenszuumsinusnemidelarlasisns
1 g 1 [ L
uge 1o 1e freezer control (CL 3300) 520U T1s5unsu Cryogenesis Version 4
WAYDIET extender NUNAADOATINITIANBUN HALORIINIIIFIN (mean+S.E.)

;4 4 o & 0 ~ o 1 &
Yo urelarlasuniinta NTzuzaIMsNUaN 9 (6-120 92 1319)

(1

A o o

@ a a 4 X @ s ¥ @
9A5IMIURAUT (mean+S.E.) vouiuyodaasuniinia vinsinusamm
a 4 o <
A20a13 extender 10 Tia NTzozIA1MTIAY 48 2134
9 a a ¥ é’l’ o ¥ A Ao ) g w
9ATIMIURAUT (mean+S E.) yoniuyeiamraduniiing Minmsinusnu
a = g &
A2013 extender 3 ¥1iA NT2oAINTINY 72 F2 134
fUNAY (mean+S.E.) 8031M3IATOUN 6ATINITTIN Lazdnsnslfaus
3 ¥ o ¢ ¥ { o a 1
vosdureaIaiunihile NoAINMIanguUYiLUUA1L 9

HAYBIIUIUDYD (sperm: egg ratio) ABBATINTUHAUT (meantS:E.)

¥ A

y X w2
Yo uroaalaulatuniuiieg
HAYDITIUIUDYT (sperm: egg ratio) ABOATINTURAUT (mean+S.E.)

¥ ‘; 1 d o PRI
ﬂﬂqu’n%all‘b’“‘\]\jﬂa-]u’.]ai]uqn51“ﬂﬂ

13
14

15

17

18

19

22

26

28

38

39

40

44

45

46



