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Abstract

Swimming behaviour and motiliv of goat spermatozoa were studied in
semen diluted with Tris base diluent. [mages of swimming pattern {400X)
were recorded with the aid of a video recorder connected with a microscope.
The images were later plavbacked for motility evaluation. The images were
also displaved frame by frame and tracks of spermatozoa moving were drawn
on a transparancy attached to a monitor screen. Sperm velocity was calculate
from path of traveling against time.

Track veloaity. mean path velocity and progressive velocity in fresh
semen were 1357 + 2.8 496 + 1.1 and 44.7 + 1.1 micron/sec respectively,
The percentage of motile cells, progressive motile cells and arch motile cells
in fresh semen were 706 £ 3.5, 550 £ 4.4 and 13.8 £ 3.1 % respectively.

Cold shock for 0 to 3 min had no e¢ffect on track velocity (155.1 + 18.8
to 1657 £ 17.1 microns/sec) and path velocity (442 £ 2.5 to 488 + 2.6
micron/sec). The progressive velocity 1n control group, however. was
significantly fower than that of cold shocked (528 + 15 VS 615 + 23
micron/sec, p < 0.01)

The percentages of motile cells decreased with increasing tune of cold
exposure and 1t decreased from 77.5 £ 2.5 % in control group to 67.5 £ 2.5 (p
< 0.03), 450 £ 29 (p < 001) and 400 £ 0.0 (p < 0.01) in semen cold
shocked for 1, 2 and 3 min respectively. The percentages of spermatozoa
swimming in straight direction were started to show significant effects when
semen was exposed to cold shock for 2 and 3 min (27.5 £ 15.0 and 35.0 £ 4.1
% respectively) when compared to control group (713 £ 7.2 %, p < 0.01).
The percentages of spermatozoa swimming in curve, however, had little
effects from the shock

Hot shock for upto 35 seconds had no etfects on track velocity. path
velocity and progressive velocity. However, exposure of semen to hot shock
for 0 to 5 sec had no effects on track velocity (range from 1066 £ 2.7 to
125.2 £ 15.7 micron'sec), path velocity (28.0 = [.6 to 34.1 = 1.5 micron/sec)
and progressive velocity (216 £ 1.6 to 266 £+ |3 micronvsec). The
percentages of motile spermatozoa decline with increasing time of hot
exposure and 1t decreased from 37.5 £ 2.5 % m control group to 40.0 = 0.0,
250+27and 11.3 =31 % (all p< 0.01)in semen hot shocked for 1. 2 and 3
sec respectively. The percentages of direct swimming spermatozoa alsc
decreased 31.3 £ 6.6 % 1in controf group to 138+ 1.3 % (p<0.035),38+ 13
% (p < 0.01) mmn semen hot shocked tor 2 and 35 sec respectively. The
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percentages of curve swimming spermatozoa, however, had little effects from
hot shock. ranged from 7.5 + 2 5 t0 23.8 £ 6.3 %)

In general, sperm velocity declined with increasing incubation time from
| to 3 hours. The track velocity declined from 1202 £ 40 micron/sec in
control eroup to 99.9 £ 2.7 % n semen incubated for | hour (p < 0.01) but the
value for those of 2 and 3 hows (114.1 £ 80 and 108.3 = 3.3 micron/sec
respectively, p > 0.05) were not significantly different from the control. For
path velocity, it decreased from 46.3 = 1.5 micron/sec in control group to 34.9
+ 1.6,40.2 £ 1.6 and 35.0 £ 1.6 micron/sec in semen incubated for 1, 2 and 3
hours respectively (all p < 0.01). The progressive velocity decreased in the
same manner from 39.8 + |.8 micron/sec in control group to 29.7 + 1.5 (p <
0.01),35.1 £ 1.6 (p < 0.05)and 29.7 £ 1.7 (p < 0.01) micron/sec in semen
incubated for 1, 2 and 3 hour respectively.

The percentages of motile spermatozoa started to show significant
dechine when semen reached incubation time of 2 and 3 hour (17.5 £ 4.8 and
17.5 £ 2.5 % respectivelyv, p << 0.01) when compare to the control (70.0 + 4.1
%). The percentages of direct swimming spermatozoa showed siilar
reduction and tt decreased from 33.8 £ 4.7 % n control group to 10.0 £ 3.5
and 15.0 £ 3.5 % 1n semen ncubated for 2 and 3 hours respectively (all p <
0.01). The percentages of curve swimming spermatozoa also decreased from
16.3+24 % i control groupto 30+£20% (p<005)and25+14 % (p~
0.01) m semen incubated tor 2 and 3 hours respectively.
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STHTNNTIN (AT 5280180 (AIHEINNER)  LarTzoenas

(AUSIMINTY)

anuFIEe anudimede anuhinaes

thgﬂ’qﬂﬂ: 1 135.3 £ 6.9 56.4 T 3.2 529 4.5
ﬁﬁtﬁwﬂ’qﬂﬁr 2 189.2 & 7.1 §2.8 - 3.1 80.5 T 2.8
ﬁﬁt%@ﬁﬂﬁ 3 80.2 + 4.2 3291t 1.6 30.7% 1.6
ﬁﬂngﬂ’qﬂﬁ 1 130.0 = 5.7 59.5 = 2.1 57.4 T 2.0
ﬁﬂtgaﬁﬂﬁ 5 163.1 + 8.9 57.3 3.9 52.3 + 4.2
51L§’lﬁv1ﬁ 6 1%78.8:E 5.7 58,5 ¥ 5.8 46.3 T 3.4
1hiBayed 7 68.3 £ 4.9 28.9 * 2.0 26.7 £ 1.7
ﬁﬁt§aﬁﬂﬁ 8 155.6 5.9 595 T 2.3 53.5 + 2.6
i gﬂﬁﬂﬁ 9 124.1 T 10.6 39.9 & 3.1 35.0 + 1.9
ﬁﬁt%mzﬂﬁ 10 185.3 = 9.9 59.3 + 2.7 49.4 £ 2.5
hidorad 11 119.9 £ 6.0 40.7 £ 2.7 37.0 = 2.8
iﬂgﬂwﬁ 12 159.5 £ 6.7 SBBEDS 49.0t 2.5
51L§ﬂﬂ®ﬁ 13 129.8 = 8.4 42.4 1 3.2 35882
‘Li%%a‘qﬂﬁ 14 161.9 £ 9.0 59.0 = 4.3 45.2 * an
ﬁﬁtga‘?jﬂﬁ 15 106.3 £ 7.9 37.2 1.3 31.31f 1.8
liﬁl:’ﬁva?;ﬂﬁ 16 89.3 = 5.6 35.8 = 2.1 52.3 T2

iy 135.7 = 2.8 49.6 T 1.1 44711
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AN 2

JogaraaIMaAdaul wazanwuzmaadaufizangunslutiidesn

MRAdeun (%) Poduduas  Poluwundulds

(%) (%)

undeyai 1 50.0 80.0 10.0
dayad 2 80.0 60.0 20.0
Mdfamai 3 50.0 40.0 10.0
Wndonad 4 §0.0 80.0 0.0
Widaged 5 80.0 60.0 20.0
iiFanei 6 80.0 50.0 30.0
vhidanaii 7 50.0 50.0 0.0
ihidanai 8 80.0 80.0 0.0
inHonei 9 50.0 40.0 10.0
ideed 10 90.0 60.0 30.0
hideyad 11 60.0 50.0 10.0
ndegeit 12 80.0 80.0 0.0
inFogait 13 70.0 50.0 20.0
iForad 14 70.0 30.0 10.0
vnFened 15 60.0 40.0 20.0
iuFerei 16 60.0 30.0 0.0

ay 70.6 3.5 55.0 X 4.4 13.8 = 3.1
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nistadauiiratadiluiigasans 16 eaataiinsa wuhdosazyaanisiadouiiiaing
weisagar 50 Bk 80 warilamAndosaz 70.6 T 3.5 (a1319% 2) Ha1Spaazuanisioluw
duasanaua 30 i 80 lnadidundssennr 55.0 £ 4.4 dudatazrsemhglueunduldail

AINTLE 0 B 40 uasiipinassana: 13.8 + 3.1

e o 4 e ] (=1
A3NEaadN 2 HILTANDILVUNBAITNLYY

ALy 0 B 3 WA hiilwansznudanmudimumaniagd (iﬁff’; 1) Saiidn 155.1
T 18.8.137.4 1 3.9, 165.7 £ 17.1 uss 156.5 T 4.8 lunsauSuit luidsfinssnuny
anufuihues 0. 1. 2 uar 3 wd awdey (p > 0.05) ANITIRNER lunguaIuaw
(52.8 + 1.5 lumawmm) hisanshannindanassnuiua i miunm 1 war 2 i
(56.4 £ 1.9 uaz 54.9 = 2.4 awday, p > 0.05) LLa”LiNNﬂ"IH\I’LIuL}JElﬂﬁ”ﬂUﬂ‘IJF\’N?»JLU'LJ
ﬁlurmw 3 w¥ (61.5 T 2.5, p < 0.01) duanuEmuestluhdefinsemuiuanmdul
WONSNIINNENMIURY wazili) 46.2 £ 1.8, 46.7 £ 1.8, 44.2 1 2.5 uar 48.8 = 2.6
TuasauAud luh@afinsemuiuandudiuns 0. 1, 2 48 3 WIeNdau (p > 0.05)

é’aﬂa:ﬂaqmam?{auﬁﬁmaﬂaqLﬁaﬂym”;aﬂ‘svﬂUfTUﬂ’nmﬁuu'1u§u SatazyaensAaeY
ﬂaﬂawmndummy (38u8: 77.5 T 2. 3) Wusoss: 67.5 T 5 (p < 0.05), 45.0 > 2.9

(p < 0.01) uaz 40.0 £ 0.0 (p < 0.01) 'luﬂnLﬁaﬁnﬁzﬂuﬁ’ummaﬁuzﬂunaw 1. 2 uaz 3
WNASHETY (@517 3) %’aﬂav’zmaaﬁﬁ’jm"tuummw‘%alﬁaumaaﬂaq"l,uﬁmaquﬁmﬁ'u
idienssnuiuaniniy loganlunguaivgu (Sauar 71.3 + 7.2) fierliuendunaadiiam
mmamszmlfmmmmmﬂunm 1 w4 (Fouar 48.8 £ 11.6, p » 0.05) wazsuilng
nssnudenssmudua i iuom 2 war 3 wiR (Snnmz 27.5 + 15.0 upy 35.0 = 4.1
ANEWY, p < 0.01)
SatazveanshalusundulaviaduaslileZumanssnunneudylunsnaasii
msnzazyoamyholunndulddlnhdafinsmusua i uduom o, 1. 2 was 3 Wi &

Aionaz 6.3 £ 4.7, 18.7 2 9.7, 17.5 T 7.5 uax 16.3 + 11.4 #nd 161 (p > 0.05)

NMINAFANY 3 T aNNIZNUFaAIINTaY

MINTENUEIIANMNIEUIIN 0 T4 5 Tuiil Lifinedaanudeumeseagd (3UH 2) Tadien
108.6 £ 2.7. 115.7 £ 8.0, 125.8 = 9.6 usr 125.2 + 15.7 luasau/Snd luhidad

PIEMURUANINTDUNILIA 0. 1, 2 uaz 5 If awdIdu (p > 0.05) anudimedaliug
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luihuaadiniiudusnuSimumadofiinldua nd A umeasd wasilen 31.6 = 1.4, 33.7
T 1.5, 341 £ 1.5 usr 28.0 + 1.6 lushdefinsenutuamandaudiunm 0,1, 2 uax 5
T aw@eu (p > 0.05) 'd’mmml,'%umqmq’[uﬁyﬁL%ﬂﬁﬂ'ﬁ:ﬂUﬁUﬂﬂN%’ﬂﬂﬂLLﬂnshqmn
nuAIuAY uaxild 23.4 + 1.2, 26.6 + 1.3, 25.9 + 1.4 uazr 21.6 + 1.6 luasau,/Suf
‘[uﬁvﬁLﬁaﬁ'nfiwufTUﬂ'J'm%’auLﬂunm 0. 1. 2 uaz 5 JWAMNENY (p > 0.05)
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510 1 anuEIve1ad luhiefinsenudoniuiv

MINA 3 FUazuRINNARBUT wazanuuznIsindaunussesiune  luhdadinssnuda
ALY

] o -t - u: v o £ 1 L @
MsnsEnudaaNuEL () NMSIAADUN (26) Nuihudues () Peluerndulds

(%)
0 77.5 % 2.5 71.3 £ 7.2 6.3+ 4.7
1 67.5 = 2.5+ 48.8 1 11.6 18.7 © 9.7
9 45.0 = 2.9++ 27.5 T 15.0% 178 T is
3 40.0 = 0.0*~ 35.0 & 4.1+ 16.3 £11.4

* wandNIINNENATUAN (0 1IF) pENIBANALYNEDE (p < 0.05)

“ UANERIINNFUAIUAN (0 WIT) BditeiAudmiaag (p < 0.01)
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150.C0.
5 B rqsSovnads
= 10000 B,
s e O asrsudanismss
é = o
£ @
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o 53.0C
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<
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g 1 2 5
NIENUARAMNSRU (FUIN)
n} I~ PO :’F é!v .,,: 1 3
Juf 2 AT IYDIDET ludnrahnszvudannusauy

MINT 4 SPgRzaIsIAdeuTl  wasinwusasiedauiieseiuwe  lih@sfinsmuda
ANUIBY

18! 2 ) A S (ﬁ 7 o o 5 w ' v ¥
SrRSIE IREIMARIE LAWTN) mMaaaaud (%)  Todudues () Teluweduld

(%)
0 57.5 £ 2.5 31.3 £ 6.6 23.8 1+ 6.3
1 40.0 1 0.0** 18.8 1+ 5.9 18.8 * 5.2
2 25.0 1 2. 7% 13.8 1.3+ 11.3* 3.8
9 11.3 & 3.1+ 3.8 + 1.3%= FETHs

* UANARIINAGUATUAY (0 TINF) adiidesdunaada (p < 0.05)

= USDENIINNENAINAY (0 TuT) adhaildfedAyiomasda (p < 0.01)
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9nMSNAaBINL msmﬁ'auﬁ:waqaeﬁamaqLﬁ'mfivwL*'E';anﬁzﬂuﬁmnu%'aumuﬁu 30t
AvERIUBIMITAABURLAanatNNguMLAN (Sasa: 57.5 T 2.5) fludaras 40.0 £ 0.0
(p < 0.01), 25.0 = 2.7 (p < 0.01) uaz 11.3 £ 3.1 (p < 0.01) huh@afnsznuiuay
Sawfluoay 1, 2 use 5 Iiemmau (@599 4) mm%’au'Lﬁwaaucﬁa%’aﬂazﬂaqaa%ﬁ:iwsl
Tunesiafsuasanszicanaslunusadsiiu Teadlunduaiven (Sasaz 31.3 £
6.6) Tenbinansanmindafinsenusuanuiawiiunm 1 5unf (Seear 18.8 £ 5.9, p >
0.05) wazisniuansznuilanssnuivarndawiunm 2 Jud (Seear 13.8 £ 1.3, p -

0.05) Way 5 JuN (Jauar 3.8 T 1.3, p < 0.01)

1
=

aaanirlusunduldsbildSunanssnuninenudan  lesamdasassaanyheluwn

dularhnhiFefnssnutuausauiuam 0. 1. 2 war 5 3wf Gddavar 23.8 + 6.3,

18.8 5.2, 11.3 & 3.8 uaz 7.5 = 2.5 enuaau (p > 0.05)

AsNaasen 4 ﬁﬂu%aﬁéjulﬁ’ﬁ 37° daldad

anumustedtlaemwninananilagulin 37° wadsa Huszozomaud 1 i 3 6

Ty WensanianuHiaunnaataadnuh amFimumeresagdlunguaivau (120.2
* 4.0 lunsou/Awn#) feraeninhd@anidulin 37° wadas e 1 e (99.9 2.7
aumaluasau/Mnd, p < 0.01) widbivandennniniiBenguli® 87° wadea

na 2 uas 3 Hlue (1141 + 8.0 uaz 108.3 £ 3.3 luasauAnd awd . p > 0.05)

PInmsnaaasiinuh mseasuiategianaudiahFanszauiuardaunuliy aud
madadlMaamnnaneiuay (46.3 = 1.5 luasauAwd) du 34.9 £ 1.6 (p < 0.01),

40.2 £ 1.6 (p < 0.01) wdz 35.0 = 1.6 luasauAnd (p < 0.01) lnbwdengulini 37°

waded Wune 1. 2 war 3 H1ln ewd@au (5UR 3)  duenuFimaeslikaluiues
Wenmuuazfieanainnnduaiugn (39.8 T 1.8 luesauAwid) Wu 297 £ 1.5 (p «

0.01}, 35.1 £ 1.8 (p < 0.05) uaz 29.7 T 1.7 (p < 0.01) lwindanaulin 37° wadud
Whnoat 1. 2 waz 3 $lue awndidu
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160.0 O avvsnfon-ess

[=1
Aaase (lansaw
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anuuaegd halnwFafigulifi 87° waidoa

V)]
ot
=,
o

aTefi 5 Sesaruasmaledoudl uazdnwuzmsindaufivesegiune luh@aiaulis 37°

LEIN G
igﬂfl’"’mdu nadoud () heduduase (%)  Muluwundules
(77l310) ()
0 70.0 * 4.1 53.8 X 4.7 16.3 % 2.4
1 65.0 = 2.9 45.0 & 2.8 20.0 £ 4.1
2 17.5 * 4.8** 10.0 X 3.5%* 5.0 £ 2.0"
3 ._ 17.5 T 9 5 16800 £ 3.5 2.5 F 1.4~

* wananNNNENAINAN (0 M) sdreiiiaddymaatid (p < 0.05)

= WANERNNNFUAIUAN (0 Milng) adeiieddwdmeadd (p < 0.01)
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Waduinalin 37° waifaa Wuoe 1 81 3 Hlue mldnsedaunizeadiaas

B

apazussusamsiadauilunguniuay (Seusr 70.0 T 4.1) fidliuanawamndanguld

#i 37° waBod Juna 1 2l (SaEar 65.0 T 2.9, p > 0.05) wazSuinansznuiiaduli

<1

7 37° waded Guna 2 HHlNe (Souaz 17.5 & 4.8, p < 0.01) uaz 3 MlA (Jasar 17.5

+ 9.5, p < 0.01, #5194 5)

]
o~y

sevazppteadncluwnesvSofouas  lasunansznulwhusdeiuiadialy

k'
'

nguaIuan (Sppaz 53.8 T 4.7) hiuandwnnigengulin 37° wadss (Tuna 1 0
Tug (Sonaz 45.0 T 2.8, p > 0.05) uazSuiluansznudiagulin 37° wadas June 2 1
Tua (Somaz 10.0 T 3.5, p < 0.01) uaz 3 73lug (Segaz 15.0 & 3.5, p < 0.01)

aginhaluwuduladichassuiiadulnflusssznavin leedseessyainsig

Tunwnduidsluhimanaulif 37° wades oo o 1lus (nanaduau) fimdanss 16.3

1
=y

+ 2.4 Habinendannmindefiqulin 37° wadod o 1 il (Seses 20.0 T 4.1,
p > 0.05) uazdudinansznuilogulin 37° wades Wune 2 mlw (Speas 5.0 = 2.0, p

< 0.05) uaz 3 Ml (Sapaz 2.5 £ 1.4, p < 0.01)
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Fudinsudud dnvuzzasmaieiauizasagiiluiivaanddyiasnsouaai
ANNFNYTEWIG aghalsiouduilufionifosiueghansumasmaadaunineuzled

L=t

gansovsuenieanuauysiiuglaafige Taomwznmsedaufiznedd (motli) Wiyl

"

Mdgfgaaimiedriumsanaguawiwge (Bishep, 1962) uasdssiiuninauyiu

wug fraanseApuTRas T ivannmenudmaiadaud  (matiliy)  Jasazyatadii
m‘é‘iauﬁlé’ (percentage of motile cells) %’aﬂaz’uaqaqﬁﬂ'mgauﬁlﬂ%wwﬁw (percentage of
progressive motile cells) LLa:ﬂamt‘%iLuﬂ*ﬁmé"auﬁ’uaqaaﬁ (sperm velocity) latisiunuoan
ynfudinnunnfivaebitiui  smaeiouiivesegitanudmuiiuaudyseiiugiy
Jorivanoniia 1w W (Lasiey, 1944; Bishop e al.. 1954; Uwland, 1984; Wood cf al..
1986) Tuung (Huler and Lrcanbrack, 1962; Wierzbowski and Kareta, 1988) wazluau
(MacLeod and Gold, 19517 Harvey, 1960: Hartman, 1965; Milligan et al.. 1980; Holt et
al.. 1985 Aitken, 1990)

aeuSrlumsniauiiiaieaiiiun dwildiinnundyifdaunhd e uas

1ﬁ'ﬁmiﬂﬁuﬁmmmmﬁﬁagﬁtﬁaiﬁLumwiwﬂmmwﬁwL%al,m%wmamnﬁuﬁauq (Holt et

al., 1985: Milligan ef al., 1980) wavnmimaasstuastildmhnsiamanuieim
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(rack  velocity) MIATINGTINWAA  (path  velocity)  UazAIANEIMIAT (progressive
velocity) Mbinsuldnnnnmsnaasdlfiuiemadniuiunmlasnsdaivlvemmowg
Al PIAIHEIIINIA ﬁ?h@xiﬁ‘éjlﬂ SENEINAD AT IMNANLATAIAINEIN e
&y e 3 i fensdududiuie wnen 3 denlnddeaiuuaaahagiidumalunun
Wuase  waswmndarusiaumaiidannnhanSimedauaca nuEimansannonlad

wansnansTeRdurnalddlum wnndueiniy

ansmeemarasegdhiihdaaa e wuiidiedn 135.7 + 2.8 luasauSnf 5
fiehannneaulule (64-84 luaseu/Au%; Ford and Lees, 1990) duanuiEimedes
LAz A a0 NG MU N A T %mam"[ﬁtﬁuiufjai’mmﬂw\u‘snlﬂ
daeaas wesnidbuieszamaaeinaauile (INALEN) ;Jmuasm’myﬂummaaa
SRR muu%aé"[mwuﬂaaﬂlulm;mtuuunauma uasaau Ui vlaszoeneesa
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[HGRREAIRTTREER LLaxawﬁ'aqﬁﬁa%’aﬁ'mﬁwmzﬁamuﬁuﬂ pelsfionudnunisnisidauiin
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iml,é:‘umqﬁguﬁm‘imﬁ:aumuﬁﬂmﬂﬁqLﬂuﬂza:msﬁguq wafInnaun  uhlnadiens

wiautdizuasg msifiunsrasedifdinlfiamaagde

annduiinalvisanazuasmsiniauianadluoasinmided (msmaased 2) 113
'ﬂwaaﬁ%‘}"lﬁ’t,ﬁm'wmmﬁuﬁwaﬁiaﬂsxmﬂw‘%aﬁwmuwaqaqﬁﬁlﬁ%waﬂi:ﬂu Jar i
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3) ﬁ’qﬂguﬁnﬂmwaqwanszmﬁqﬁmaﬁaﬁmmwaqaq?‘zﬁmﬁauﬁld’ﬂ'aﬂm druanngrlums
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