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Abstract 
 
The   study   was  carried   out   during the yearr  2017   to   determine   the   fresh   and   post-thaw   quality   
of   four   Holstein   Friesian   bulls.   Semen   samples   were   examined   for ejaculate   volume,   pH,   
mass   activity,   sperm   concentration   and   sperm   motility and   sperm   membrane   integrity   (HOST).   
The   ejaculated   semen   volume   of   Holstein   Friesian   bulls   was   in   the   range   of   6-8ml   and   
differences   in   ejaculates   were   significant   (P<0.01).   The   volume   was   significantly   (P<0.05)   
higher   (7.75ml)   when   collected   on   5th   July,   slightly   decrease   in   volume   (7.25ml)   when   
collected   on   12th   May   and   26th   July.   Semen   pH   was   higher   (6.65)   for   26th   July   ejaculation   
and   lowest (6.55ml)   for   24th   May   ejaculation.   The   results   indicated   that   the   semen   of   
Holstein   Friesian   bulls   did   not   have   considerable   variation   in   pH   during   May   –   July.   Most   
of   the   semen   samples   were   creamy   white and   yellow   in   colour,   while   few   samples   were   
milky   white   and   watery.   Mass   activity   score   of   semen   samples   indicated   vigorous   movement 
with   moderate rapid   waves   and   eddies.   The   sperm   motility   of   fresh   vs   post-thaw   semen   was   
obtained   72.80   vs   48.75   percent   (12th   May),   75.00   vs   48.75   percent   (24th   May),   76.25   vs   
55.00   percent   (2nd   June),   73.75   vs   52.50   percent   (21st   June),   75.00   vs   56.25   (5th   July)   and   
75.00   vs   50.00   percent   (26th   July).   In   case   of   post-thaw   semen,   highest   sperm   motility   of   
56.25   percent   was   recorded   in   semen   ejaculated   on   5th   July,   while   lowest   post-thaw   sperm   
motility   of   48.75   percent   was   observed   in   semen   ejaculated   on   12 th   May   and   24th   May.   
Highest   sperm   concentration   of   1549.75x106   was   determined   in   semen   ejaculated   on   
21.06.2017   and   lowest   concentration   (1259.50x106)   in   26.07.2017   collected   samples.   It   was   
concluded   that   sperm   motility   was   significantly   (P<0.01)   affected   by   semen   types   (fresh   and   
post-thaw),   while   sperm   concentration   was   also   significantly   (P<0.01)   affected   by   ejaculation   
date   and   bulls.   The   membrane   integrity   (HOST)   of   the   pooled   data   on   fresh   semen   
samples   over   a   period   of   three   months   was   58.37   percent   against   post-thaw   membrane   
integrity   of   44.79   percent. 
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INTRODUCTION 
 

Cryopreservation iof imammalian ispermatozoa ihas ibeen ia 

ichallenge iin imany ispecies iof ianimals. iThe idirect iutilization iof ia 

icryopreservation imedia itested ifor ione ispecies ito ianother ito 

iproduce ithe isame iresult ihas ibeen idifficult idue ito idifferences iin 

ithe iphysiological icharacteristics iof isemen iproduced. iThis iis 

iparticularly imore iimportant iin ibull isemen icryopreservation idue 

ito ian ienzyme icalled iegg-yolk icoagulating ienzyme i(EYCE) 

ifound iin ithe iseminal iplasma ithat iinteracts iwith iegg-yolk iof ithe 

icryopreservation imedia, icausing icoagulation iand iproduction iof 

itoxic isubstances ideleterious ito ispermatozoa. iThe imechanism 

iby iwhich ithe ienzyme icauses idamage ito ithe ispermatozoa iis 

iattributed ito ithe iproduction iof ilysolecithin iby ihydrolyzing 

ilecithin iin ithe iegg-yolk. iAttempts ihave ibeen imade iby iseveral 
iworkers ito iminimize ithe iharmful iinteraction ibetween iEYCE iand 

iegg iyolk ieither iby iremoval iof iseminal iplasma ithrough iwashing 
(1, 2) ior iby iadding ilower iconcentration iof iegg-yolk iinto ithe 

iextender (3, 4, 5)iall iwith ivariable ioutcomes. iDespite ithe 

ipossible idifference iin ithe itype iof iegg-yolk iused, imost ipast 

iresearchiappeared ito ioverlook iits iimportance iand iimpact ion 

ithe ioutcome iof icryopreservation. i 
 

Research ihas icontinued, iyet iwith ino istandard 

icryopreservation imedia ifor igoat isemen. iThe itype iof iegg-yolk 

iused iand iconcentration iadded ito iextenders iremains ia igreat 

iconcern iin ithe isuccess iof igoat isemen icryopreservation. 
Growing iinterest iin iimproving ithe iquality iof ifrozen ibull isemen 

ifor ithe ineeds iof ithe imarket iin irecent iyears ihas ibeen 

idetermined iby ithe ideclined ifertility iof idairy icows (4). iand iworld-
wide ipractical iusage iof iartificial iinsemination i(6). iTherefore, iit iis 

inecessary ito iensure ioptimal igenetic isires iselection (7) ias iwell 
ias isemen iprocessing iincluding isemen icollection (8), idilution 

i(9), islow icooling ito i4–6°C.. iand iequilibration (10) ias iwell ias 

icryopreservation imaintaining ispermatozoa ifertilization 

icapability (11) ievaluated iobjectively iif ipossible i(12). i
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The isuccess iof icryopreservation idepends ion ithe icourse iof 

icooling iand ifreezing (13). iInteraction iof itemperature ivs 

iextender iused iaffects ispermatozoa icold ishock iresistance i(14). 
iThe iextent iof ispermatozoa idamage icaused iby icold ishock 
idepends ion itemperature,ihowever ion ithe irate iof 
itemperature idecrease ias iwell. iGenerally, ithe ihigher ithe 
icooling irate, ithe imore iserious ithe isperm idamage (15) ide-
termining ithe isubsequent ipost-thaw ispermatozoa imotility 
(16). iThus ithe iresult iof isperm icryopreservation iis ialso 
iaffected iby ithe itype iand icourse iof ifreezing icurve (16). 
iSummarily, ithe ilength iof iequilibration ias iwell ias ithe 
ifreezing icurve itype iare iresponsible ifor imany iimportant 
iphysicochemical ichanges ileading ito idifferent idegrees iof 
ispermatozoa istructure idamage i(9) ideteriorating 
ispermatozoa icharacteristics iafter ithawing (16). iDespite ithis 

ifact, iinteractions imentioned ihave inot ibeen isufficiently iknown 

iyet. 
Bull ifertility idepends ipartially ion ithe iquality iof ithe 

ispermatozoa i(i.e., idifferent ispermatozoa idefect) iproduced iin 

ithe iejaculate, iemphasizing ithe iimportance iof ithe iinterpretation 

iof ithe ispermatozoa iof ithe iresult. iProduction iof inormal iand 

iabnormal ispermatozoa iand ithe iinfluence ithat ia ispermatozoon 

idefects imay ihave iadverse ieffects ion ibull ifertility (17). Bull 
isperm iwere ishowing ito iaerobic icondition iduring iprocessing 

ibefore ifreezing,and ithey ihave itiny iendogenous iantioxidant ito 

idefend ithem iagainst ireactive ioxygen iclasses ithat imay ibe 

iexisting. iSeventeen iLab. istudies iand itwo ipitch itrials iwere 

iconducted iwith i174 isemen icollections ifrom ibulls iin ian iartificial 
ibreeding icooperative. iOptimal iarrangements iconsuming ian 

iegg iyolk-based isemen iextenders. iiAmikacin ican iconflict 

iorganisms. iVariance iextender ieffect ion ipost ithaw isemen 

iquality ithen iindicate ithat ialtering iextender istructure ior 

isequence iof iaddling iextender i icomponent imay irecover ipost 

ithaw iquality iof icryo ipreserved isperm (16i). iIt iwould iseem ithat 

iprogram itowards icheck isperm iin itotal imilk iextenders ithe iequal 
iday iof icollection ior ithe iday inext isemen icollection ishould 

iproduce iequivalent iresults..A irudimentary itail istump, ielectron 

imicroscopy iof iejaculated isperm iand itesticular itissue ifrom ione 

iof ithe ibulls ihas iexposed ithat ia idysfunction iof ithe icontroller 

imachine ithroughoutSpermatogenesis istays iprobable ito ibe ithe 

iorigin iof ithe ifailing. iIn iexpostulated imalfunctioning isperm ithe 

icentriolar iadjunct. iIn ithe iflawed ispermids ithe idistal icentriole 

ihas iabsent ithe ifaculty ito iform iaxonemal ifibers, iso ithat ino iend 

irealization ican itake idwelling. 
 
METHODOLOGY . i 
 
Selection iof iBulls 
 

iTotal ifour ibulls iof iHolsten Freezen ibreed iwere iselected ifor 

isemen icollection. 
 
Semen iCollection 
 

Representative ibulls iof iHolsten Freezen iwere ithe istudy 

imodels, iand isemen iwas icollected iby iat ilease ii4 idifferent ibulls 

iand ifrom ieach ibulls, itwo ejaculates iper ibull iper iweek iby 

iadopting istandardized ipractices iand ifeed ichart ifor ithe isemen 

iwas icollected ibefore isunrise. i24 iejaculates iof iat ileast i4 

idifferent ibulls ifrom iHolsten ifreezen ibreed were collectedI

 The isperm imotility iof ifresh ivs ipost-thaw isemen iwas 

iobtained i72.80 ivs i48.75 ipercent i(12.05.2017), i75.00 ivs i48.75 

ipercent i(24.05.2017), i76.25 ivs i55.00 ipercent i(02.06.2017), 

i73.75 ivs i52.50 ipercent i(21.06.2017), i75.00 ivs i56.25 

i(05.07.2017) iand i75.00 ivs i50.00 ipercent i(26.07.2017). 
 
Dilution iExtenders 

 
Different ibiological iextenders iwere iused iand itheir ieffect i       

on ithe imotility iof isperm. 

  
1. Tris i+ icitric iacid i+ iFructose i+ iegg iyolk iExtender. 
2. Sodium icitric i+ iegg iyolk iExtenders 
3. Lactose i+ iFructose i+ iegg iyolk iExtender 
4. Tris i+ icitric iacid i+ iFructose i+ ilactose i+ egg iyolk iExtender. 

Use iof imodern ibiological itechnique iapplications ifor 

idesigned istudy iwas iutilized. 
 

Data iAnalysis 
 

 The collected data was analyzed by applying SPSS 
statistical software. 
 

 
RESULTS AND DISCUSSIONI 
 
Semen ivolume i(ml) 
 

 iFresh isemen iof iHolstein iFriesian ibulls iwas icollected 

ithrough iartificial ivagina itechnique i(two itimes ia imonth) ifor ia 

ithree imonths iperiod i(May-July) iand iejaculate ivolume iwas 

imeasured i(Table I). iThe iaverage iejaculate ivolume iof isemen iof 

ifour ibulls iwas isignificantly i(P<0.05) ihigher i(7.75iml) iwhen 

icollected ion i5th iJuly, iwhile iobserved islight idecrease iin 

iejaculate ivolume i(7.25 iml) iequally iwhen icollected ion i12th iMay 

ior i26th iJuly. iThe iejaculate isemen ivolume ifound ia imarked 

idecrease ii.e. i7.00, i6.75 iand i6.62iml iaveragely ifor ifour ibulls 

iwhen isemen iwas icollected ion i2nd iJune, i21st iJune iand i24th 

iMay. iThe idifferences iin iejaculate isemen ivolume iwhen 

icollected ion i2nd iJune, i21st iJune iand i24th iMay iwere inon-
significant i(P>0.05); iwhile iejaculate isemen ivolume idid ialso inot 

idiffer isignificantly i(P>0.05) iwhen icollected ion i12th iMay ior i26th 

iJuly. iThe iaverage iejaculate isemen ivolume iof iBull i1, i2, i3 iand i4 

ifor isix iobservations iwas i7.00, i7.00, i7.33 iand i7.08iml, 

irespectively ishowing inon-significant i(P>0.05) ivariation iamong 

ithe ibulls. iThis iindicates ithat isemen ivolume ican ivary iwhen 

iexpostulated iat idifferent itime iintervals. i 
 
Table I. Semen ivolume iper iejaculate i(ml) iof ifour iHolstein 

iFriesian ibulls icollected ion isix idates iover ithree 
imonths iperiod i(May-July). 

Date iof 
isemen 

icollection 
Bull-1 

i(Matrix) 
Bull-2 
i(Asian 
iwish) 

Bull-3 
i(Shahzor) 

Bull-4 
i(Khojak) Mean 

12th iMay 
i2017 7.00 7.50 7.50 7.00 7.25 

iab 
24th iMay 

i2017 6.00 6.50 7.00 7.00 6.62 
ib 

2nd iJune 
i2017 7.50 7.00 7.00 6.50 7.00 

ib 
21st iJune 

i2017 6.50 6.50 7.00 7.00 6.75 
ib 

5th iJuly 
i2017 8.00 7.50 6.00 7.50 7.75 

ia 
26th iJuly 

i2017 7.00 7.00 7.50 7.50 7.25 
iab 

Mean 7.00 7.00 7.33 7.08 - 
 
Semen ipH 
 

Fresh isamples iHolstein iFriesian ibull isemen iwere iexamined 

ifor ipH iand ithe idata icollected is shown iin iTable II. iThe imean 

ipH iof ithe isemen isamples icollected ifrom ifour ibulls iwas 

irelatively ihigher i(6.65) iwhen icollected ion i26th iJuly, iwhile ia 

islight ivariation iin isemen ipH iwas iobserved iwhen isamples iwere 

icollected ion i12th iMay iand i2nd iJuly iwith isemen ipH iof i6.62 iand 
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i2.62, irespectively. iSemen ipH iwas iequal i(6.57) iwhen ithe ibulls 

iwere iejaculated ion i21st iJune iand i5th iJuly, irespectively; iand 

icomparatively isemen iof ilowest ipH i(6.55) iwas iobserved iwhen 

iejaculated ion i24th iMay. iThe imean isemen ipH iejaculated ifrom 

iBulls i1, i2, i3 iand i4 ifor isix iobservations iwas i6.58, i6.62, i6.67 

iand i6.53, irespectively iindicates inon-significant i(P>0.05) 

ivariation iamong ithe ibulls. iSimilarly, ithe ivariation iin ipH iof 

isemen iejaculated iat idifferent idates iof ithree imonths iperiod iwas 

ialso inon-significant i(P>0.05). iThe iresults iindicate ithat ithe 

isemen iof iHolstein iFriesian ibulls idid inot ihave iconsiderable 

ivariation iin ipH iduring iMay i– iJuly. 
 
Table II.  Semen ipH iof ifour iHolstein iFriesian ibulls icollected 

ion isix idates iover ithree imonths iperiod i(May-July). 
Date iof 
isemen 

icollection 
Bull-1 

i(Matrix) 
Bull-2 
i(Asian 
iwish) 

Bull-3 
i(Shahzor) 

Bull-4 
i(Khojak) Mean 

12th iMay 
i2017 6.50 6.50 6.80 6.70 6.62 

24th iMay 
i2017 6.50 6.70 6.50 6.50 6.55 

2nd iJune 
i2017 6.50 6.70 6.80 6.50 6.62 

21st iJune 
i2017 6.80 6.50 6.50 6.50 6.57 

5th iJuly 
i2017 6.70 6.50 6.60 6.50 6.57 

26th iJuly 
i2017 6.50 6.80 6.80 6.50 6.65 

Mean 6.58 6.62 6.67 6.53 - 
 
Semen icolour 
 
  iThe icolour iof ibull isemen iis inormally idetermined iby ivisual 
iexamination iof ian iexperienced iperson iand isemen isampled 

iobtained ifrom iHolstein iFriesian ibulls i(Table III) iindicated ithat 

ithe icolour iof isemen iin i12 isamples iout iof i24 i(50%) iwas icreamy 

iwhite, iwhile ithe icolour iof i9 isemen isamples iout iof i24 i(37.50%) 

iwas iyellow iand itwo isemen isamples iout iof i24 i(8.33%) ihad 

imilky iwhite icolour. iThe icolour iof ione isample iout iof i24 i(4.16%) 

iwas iwatery. iThe iresults ishowed ithat iirrespective iof iage iof ibull, 

icreamy iwhite iand iyellow iwere ithe idominating/common icolour 

iof isemen icollected ifrom iHolstein iFriesian ibulls. i 
 
 
Table lll. Colour iof isemen iejaculated ifrom ifour iHolstein 

iFriesian ibulls ion isix idates iover ithree imonths 
iperiod i(May-July) 

Date iof 
isemen 

icollection 
Bull-1 

i(Matrix) 
Bull-2 
i(Asian 
iwish) 

Bull-3 
i(Shahzor) 

Bull-4 
i(Khojak) 

12th iMay 
i2017 

Creamy 
iwhite 

Creamy 
iwhite Yellow Watery 

24th iMay 
i2017 

Creamy 
iwhite Yellow Yellow Creamy 

iwhite 
2nd iJune 

i2017 
Milky 
iwhite Yellow Yellow Yellow 

21st iJune 
i2017 Yellow Creamy 

iwhite 
Creamy 
iwhite 

Creamy 
iwhite 

5th iJuly 
i2017 

Creamy 
iwhite Yellow Creamy 

iwhite 
Creamy 
iwhite 

26th iJuly 
i2017 

Milky 
iwhite 

Creamy 
iwhite 

Creamy 
iwhite Yellow 

 
Mass iActivity 
 

iThe imass iactivity iwas ievaluated iin ia idrop iof ifresh 

iundiluted isemen iplaced ion ia ipre-warmed islide iwithout icover-
slip iat ilow imagnification i(100×) iand iscored iinto i1- i4 iscales. 

iThe iresults iin iTable IV ishowed ithat ithe imass iactivity iof isemen 

icollected ifrom ifour iHolstein iFriesian ibulls iat isix idifferent idates 

iduring ia iperiod iof ithree imonths ii.e. May-July iwas iin ithe irange 

iof i3 iindicates ivigorous imovement iwith imoderate irapid iwaves 

iand ieddies. iMean imass iactivity i(on ithe ibasis iof i1-4 iscore) iwas 

ihighest i(4.00) iin isemen icollected ion i24th iMay iand i2nd iJune 

i2017 iindicating ithe idense, ivery irapidly imoving iwaves iand 

ieddies, iwhile ithe imean iscore iof imass iactivity ifor isemen 

isamples icollected ion i12th iMay, i21st iJune iand i5th iJuly iwas 

iequally i3.75 ialso ireflect idense, ivery irapidly imoving iwaves iand 

ieddies. iHowever, ithe imass iactivity iscore iof isemen isamples 

icollected ion i26th iJuly i2017 iwas i3.25 iindicating ivigorous 

imovement iwith imoderate irapid iwaves iand ieddies. iHowever, 

istatistically, itheidifferences iin imass iactivity ieither ibetween ibulls 

ior ibetween iejaculation idates iwere inon-significant i(P>0.05). 
 
Table IV.  Mass iactivity i(+ ito i++++) iof isemen iejaculated ifrom 

ifour iHolstein iFriesian i bulls ion isix idates iover 
ithree imonths iperiod i(May-July). 

Date iof 
isemen 

icollection 
Bull-1 

i(Matrix) 
Bull-2 
i(Asian 
iwish) 

Bull-3 
i(Shahzor) 

Bull-4 
i(Khojak) Mean 

12th iMay 
i2017 ++++ ++++ +++ ++++ 3.75 

24th iMay 
i2017 ++++ ++++ ++++ ++++ 4.00 

2nd iJune 
i2017 ++++ ++++ ++++ ++++ 4.00 

21st iJune 
i2017 +++ ++++ ++++ ++++ 3.75 

5th iJuly 
i2017 ++++ ++++ +++ ++++ 3.75 

26th iJuly 
i2017 +++ ++++ +++ +++ 3.25 

Mean 3.66 4.00 3.50 3.83 - 
 
Fresh iand ipost-thaw isperm imotility i(%) 
 

 iThe isperm imotility ibefore ifreezing i(fresh isemen) iand iafter 

ithawing iwas idetermined iand icompared. iThe imotility iof isperm 

iwas ievaluated iby iplacing ismall idrop iof idiluted isemen ion ia 

iclean, ipre-warmed islide, icovered iwith ia icover islip iand 

iexamined iat ia imagnification iof i400× iunder ilight imicroscope. 

iSperm imotility iwas iscored ion ithe ibasis iof ithe ipercentage iof 

ispermatozoa iwith inormal iforward iprogressive imovement iwhile 

ithose ishowing icircling imovements ior ioscillating iat ione iplace 

iwere iregarded ias iimmotile. iTwo iexaminers iseparately ifollowed 

iblind itechniques ifor ithe ievaluation. iThe iaverage iscores iof 

isperm imotility igiven iby ithe itwo iexaminers iwere irecorded. 

iAnalysis iof ivariance ishowed ithat iindividual ibull isemen ihad 

inon-significant ieffect ion isperm imotility. iSemen itypes i(fresh 

iand ipost-thaw), ihad isignificant ieffect ion isperm imotility, ihighest 

isperm imotility iof ifresh isemen i(76.25%) iwas irecorded iin isemen 

iejaculated ion i02.06.2017, iwhile ilowest ifresh isperm imotility 

i(72.80%) iwas iobserved iin isemen iejaculated ion i12.05.2017. iIn 

icase iof ipost-thaw isemen, ihighest isperm imotility iof i56.25 

ipercent iwas irecorded iin isemen iejaculated ion i05.07.2017, 

iwhile ilowest ipost-thaw isperm imotility iof i48.75 ipercent iwas 

iobserved iin isemen iejaculated ion i12.05.2017 iand i24.05.2017. 

iIt iwas iobserved ithat isperm imotility iwas imarkedly ireduced iafter 

ifreezing iand ithawing ithe isemen iwhen icompared iwith ithe 

isperm imotility iof ithe isame ifresh isemen isamples. iThe iaverage 

isperm imotility ifrom ithe ipooled idata iover ia iperiod iof ithree 

imonths iin ifresh isemen isamples iwas i74.58 ipercent iagainst 

ipost-thaw isperm imotility iof i51.87 ipercent. 
 
Table V. Comparative isperm imotility iof ifresh iand ipost-

thaw isemen iejaculated ifrom ifour iHolstein iFriesian ibulls ion 
isix idates iover ithree imonths iperiod i(May-July). 
Date iof isemen 

icollection 
Mean isperm imotility 
iof ifresh isemen i(%) 

Mean isperm imotility 
iof ipost-thaw isemen 
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i(%) 
  12th iMay i2017 72.80 48.75 
24th iMay i2017 75.00 48.75 
02nd June i2017 76.25 55.00 
21st iJune i2017 73.75 52.50 
05th iJuly i2017 75.00 56.25 
26th iJuly i2017 75.00 50.00 

Mean 74.58 51.87 
 
Sperm iconcentration 
 

 iThe iejaculate iquality iis iestimated iby ithe isperm iconcentration 

ivalues iand isperm inumber iper iejaculate imay idiffer iwithin ibulls 

iand ibetween idates iof iejaculation. iMoreover, isperm 

iconcentration iin ithe iejaculate iserves ias ione iof ithe icriteria iof 

ithe isemen icharacteristics ito iqualify ifertile imales ifor ibreeding 

ipurposes. iThe inumber iof iviable ibovine ispermatozoa ideposited 

iin ithe ifemale ireproductive itract ihas ibeen ishown ito iinfluence 

ifertilizing iability iup ito ian iupper ithreshold ilevel. iSignificant 

idifferences iin isperm iconcentration iat isemen icollection idates 

ihave ibeen irecorded iand ihighest isperm iconcentration iof 

i1549.75x106 iwas idetermined iin isemen iejaculated ion 

i21.06.2017, ifollowed iby ithe isperm iconcentration iin isemen 

isamples iejaculated ion i02.06.2017 iand i05.07.2017 iwith imean 

isperm iconcentration iof i1470.00x106 and i1469.75x106, 

irespectively. iThe isperm iconcentration iwas idetermined 

irelatively ilower ii.e. i1406.25x106 and i1292x106 when ithe isemen 

iwas iejaculated ion i24.05.2017 iand i12.05.2017, irespectively. 

iHowever, ithe isperm iwas idetermined iof ilowest iconcentration 

ii.e. i1259.50x106 and ithe isemen isamples iwere iejaculated ion 

i26.07.2017. iThe istudy idetected ia iprobable idecrease iin 

ireproductive iperformance iof icryopreserved isemen icollected iat 

idifferent idates ifrom iMay ito iJuly ,i2017. i 
 
Table Vl.  Sperm iconcentration iof isemen i(x106/ml) 

iejaculated ifrom ifour iHolstein iFriesian ibulls ion isix idates 

iover ithree imonths iperiod i(May-July). 
Date iof 
isemen 

icollection 
Bull-1 

i(Matrix) 
Bull-2 
i(Asian 
iwish) 

Bull-3 
i(Shahzor) 

Bull-4 
i(Khojak) Mean 

12th iMay 
i2017 1290x106 1231x106 1302x106 1345x106 1292.0

0x106 
24th iMay 

i2017 1455x106 1456x106 1360x106 1354x106 1406.2
5x106 

2nd iJune 
i2017 1491x106 1542x106 1432x106 1415x106 1470.0

0x106 
21st iJune 

i2017 1629x106 1503x106 1552x106 1515x106 1548.7
5x106 

5th iJuly 
i2017 1444x106 1543x106 1460x106 1430x106 1469.2

5x106 
26th iJuly 

i2017 1218x106 1220x106 1250x106 1350x106 1259.5
0x106 

Mean 1421x106 1415x106 1392.66x106 1401.50x106 - 
 
Membrane iIntegrity 
 

iThe isperm imembrane iintegrity is idetermined iby 

ihypoosmotic iswelling itest i(HOST) iwhich iis ithe imost iuseful to 

igive ipositive icorrelation iwith imotility iscore iand ifertility irate. 

iGenerally, iit ihas ibeen iobserved ithat ithe iincrease iin ithe 

ipercentage iof imembrane iintegrity iis ialso iassociated iwith ithe 

iage iof ithe isire. iThe iresults iof ithe ipresent istudy iin irelation ito 

imembrane iintegrity iof ifreeze-thaw isurvival iof ispermatozoa iis 

ipresented iin iTable-7 iwhich ishowed ithat imembrane iintegrity 

idetermined iby iHOST iin ifresh isemen iwas i60,75, i57.00, i58.75, 

i57.50, i56.25 iand i60.00 ipercent iejaculated ion i12.05.2017, 

i24.05.2017, i02.06.2017, i21,06.2017, i05.07.2017 iand 

i26.07.2018, irespectively; iwhile iin imembrane iintegrity iin ipost-
thaw isemen iejaculated ion i12.05.2017, i24.05.2017, 

i02.06.2018, i21,06.2018, i05.07.2018 iand i26.07.2018 iwas 

i46.25, i45.00, i43,75, i42.50, i45.00 iand i46.25 ipercent, 

irespectively. iIt iwas idetermined ithat ithe ipost-thaw imembrane 

iintegrity iof isemen idecreased iconsiderably iover ithe imembrane 

iintegrity iof ifresh isemen. iThe imean imembrane iintegrity iof ithe 

ipooled idata ion ifresh isemen isamples iover ia iperiod iof ithree 

imonths iwas i58.37 ipercent iagainst ipost-thaw imembrane 

iintegrity iof i44.79 ipercent. 
 

Table Vll. Membrane iintegrity i(HOST) iof ifresh iand ipost-thaw 
isemen iejaculated ifrom ifour iHolstein iFriesian ibulls ion isix 
idates iover ithree imonths iperiod i(May-July). 

Date iof isemen 
icollection 

Membrane iintegrity 
iof ifresh isemen 

i(%) 

Membrane iintegrity 
iof ipost-thaw 
isemen i(%) 

12th iMay i2017 60.75 46.25 
24th iMay i2017 57.00 45.00 
2nd iJune i2017 58.75 43.75 
21st iJune i2017 57.50 42.50 
5th iJuly i2017 56.25 45.00 
26th iJuly i2017 60.00 46.25 

Mean 58.37 44.79 
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