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DIFFERENT FILTRATION
TECHNIQUES FOR IMPROVING THE

SEMEN QUALITY OF CROSSBRED
BULLS

One hurdred and sixty split-samples of 40 ciaculates from five triple crassbred bulls were studied with orwithout filtration

through Sephadex G-25 (12%, 0.6 m{).Sephadex G-30 (6%

syringes. The mean initial motility in the unfiltered control

7.80+1.22and 6,65+ 1.22 per cent, respectively.

{0.6ml) and glass wool (100mg, 2cm) columns in 5 mi glass

and the filtmies of Sephadex G-25. G-50 and glasswool columns
were 6138+ 236, 75.004.187, 71.88+237 and 75.88+ 1.96 percent; sperm concentration (x 10 7 /ml) 99.80+6.08
O2+553, 80054572 and 7630+5.46, lve sperm 70.78+1.98 83884317, 81.10+1.59 and 83.68+1.31 percent; sperm
head atnomutics 480+ 111, 2624+0.77, 250+ 075 and 1.97+064, 085 2028and 0.75+0.22 per cent: sperm tail abnoemudi-
tics 1083+ 1.27. 3274 0,45, 445+ 0.48 and 3.93+0.59 per cent, and sperm otal abnormalitics 1725 +2.12, 6.60+1.25,

Significant differences (P<0.01) were observed between bulls, between collections: between treatments (control and 3
filtration techniques) and due 10 bullx collection interaction for all the parameters: whereas bullx treatment interaction
dfect was singnificant (P < 0.05) only for motility and live sperm per cent. In general the fltrates of all the columns were
significantly superior 1o the control. “The three flirates, however, did not differ significantly with regand 1o sperm abrior-
muities. the Sephadex G-25 and glass wool were at par and both were superior to G-50 for motility and live sperm
percentages. The sperm concentration was significantly reduced after filtration but the loss was compensated by good
quality sperm which filtered through. It is concluded that initial quallity and hence ussge of poor cjeaaulates could be
improved effectively by filtration and this may be adopted

INTRODUCTION

The low quality semen donated by some 20-30%
potential crossbred sires needs to be ¢lfectively
tackled by suitable laboratory means for its efficient
utilizationin A.L work. Different rescarchers have
attempled various physical methods to improve the
poorquality semen ¢jaculates of men and animals.
Density gradient centrifugation (Benedict er al,
1967, O’Dohnel, 1969), sedimentation (Krzanowki
1970), bovine serum albumin gradientsedimenta-
tion (Ericsson er al. 1980; David et al. 1975), glass
beads (Bangham and Hancock 1955) and glass fibre
(Maki-Laurilla and Graham, 1958) etc. have been
used for sepration of X and Y bearing as well as
normal and motile from abnormal and weak/non-
motile sperms. Similarly various grades and column
heights of Selphadex (Graham ez al. 1976; Carbo et
al. 1980; Hiuer er al. 1 983; Fernandez et al. 1985;
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routine procedure for semen of valuable sires.

Chinnaiya er al. 1989; Kumar er al. 1989) and glass
woll (Paulson and Polakoski 1977; Krishanmurthy
er al. 1983 lodhi and Crabo 1984; Chandrahasan er
al. 1986; Chinnaiya er al, 1989) as filtcring media
havealso been used with promising resultsin im-
proving the quality of cjaculated semen. Yet the
information on Sephadex and glasswool column
filtration of crossbred bull semen, whilch is inher-
ently poor, is meagre and hence reported.

MATERIALS AND METHODS.

Forty cjaculates obtained from five triple
crossbred bulls under weekly semen collection
schedule using artificial vagina were used in a
split-sample technique. The bulls were main-
tained under identical conditions at the Germ
Plasm Centre of the Institute, slurries of Sephadex
G-25 (20%) and G-50 (6%) (Phermacia Co.
Upsala, Sweden) were prepared by al lowing them
toswelliln 3% Sodium citrate buffer for 4 hrs at
5 °C(Graham er al. 1976; Lodhi and Crabo 1984),
Filters were prepared in § ml glass-syringes by
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placing a thin pad of glass-wool at the botom to sup-
port the column. The slurries were loaded into the
syringes to the height of 0.6ml mark (Lcm). Glass
wool filters were prepared by packaging 100 mgof
borosilicate glass wool (E-Merck) into the Syringe to
acolumn height of2 cm (Chandrahasan era. 198s;
Kumarer /. 1989). All filters were covered with tris
buffer just before filtration to make the columns wet
and uniformly packed. The Syringes holdling the
columns were placed vertically over the graduated
test-tubes in a stand at 37 °Cincubator, Immediatcly
after collection and evaluation for €jaculate volume,
density and mass activity 2 ml semen was poured on
each of the 3 columns ang 1 ml was kept as unfiltered
oontrol for each ¢jaculate. The semen was allowed to
drain to the upper level of the fijter whilch took
nearly 3 min in glass wool and 5-10 min in Sephadex
columns. The contro] whole semen and the filtrates

of the 3 columns were then evaluated for sperm
concentration by haemocytometer ang for the inci-
denceoflive/dead and abnormalsperm percent by
€osin-nigrosin stain (Hermanang Madden, 1953;’;’
The samples were than diluted with tris-fructose
yolk glycerol diluent keepilng 40 million sperm per
mlin 5 ml test tubes and assessed for the initja]
progressive sperm motilj ty- Under a phase conrast
microscope (40x) fitted with a biotherm stage (37
°C). The data were analysed Statistically using Har-
vey's fixed model com puterprogramme (Snedecor
and Cochran 1967).

RESULTS AND DISCUSSION
Sperm morility: The mean mass activity (Score ()

to +5) of the semen noteg was 2.55+0.14 which
varicd signiﬁcamly(?-(()ﬂl) among the bulls. The

Table |

Mein + SE of centain important seming) attributes of cross-breed bulls With or without filiration throtgh different media

Filtration Initial Sperm Lie
reatment motility Concent. Sperm
%) (10/mi) ¢
Uniiltered 61.38% 99.80¢ 70.78%
ontroy +236 +4a(R +19%
Sephadex G-25 75.00¢ 7020 83.88¢
+14&7 +553 +317
Sephadex G-50) 71880 $0.050 81.10P
+237 +572 +159
Glass wool 75.88 76.30) 83.68°
+1% +54a +131

Sperm abnormali ties( )
Aed % ldptocc T Towl

4600 1820 o3 17.25b
+111 +0.4 L 212
26X 0.704 3278 6.607
+077 +027 #0458 +125
2504 0857 4457 7.80%
+0.75 +0.28 AOdN *12
1974 0.75% 34934 6639
F064 02 #0590 Ty

Means bearing SUPCTSEnipls in common do pog difter sigmiticantly between fitration treatments,

Tabje 2

Source of Initial Sperm

Analysisof variance (MSS)

Liv

. Abnomal Sperm
vanation motlity coneen. Sperm. Head Midpiece tail olal

Bull 4 426,074+ 17419.21*= 1659.07+~ 863.10*+ 60.65%* 41.78* 1480.242+
Collection 7 2984.61%= 3167.48*+* 49 11%* 7426 728NS 26.50NS 138.61%
Treatment 3 117.30*+ 4792.01*+ 1529.99¢+ 68.27* 65.68%* 46221 1368.89%»
Bulix Coll. 28 75357+ 370897+ 232.10%+ 54.50%+ 26.26** 62842 158.88*+
Bullx Tret. 12 473.72¢# 65.48NS 33.61* 9.49NS 3.74NS 407NS 28.94NS
Collx Tret. 21 39.5INS 48.42NS 21.96NS 5.62NS L68NS 0.68NS 17.59NS
Enor 84 26.52 67.15 31.3s 5.72 2.84 15.99 24.70

*P<0.05; #» P<0.01: NS-non-significant.
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percentage of initial motility in the control semen
averaged 61.38+2.36 (ran £€251090), which upon
filtration through Sephadex G-25, G-50 and glass
wool columns improved si gnificantly (by 22.19,17.11
and22.63 per cent) 10 75.00+1.87, 71.88+2.37and
75.88+1.96 (Table 1).Significant (P<0.01) differences
in the values were observed between bulls, be-
tween collections, between treatments and due to
bullx collection and buyl] x treatment interactions
(Table2) indicating that the individual cjaculatcas
well as bull responded differently 10 the various
filtration media. All the lhrccﬁumtiontcchniqucs
werc found 1o improve the initial motility over the
control. However, the cfficiency of Sephadex G-50
wassignificantly poorer thun G-25 or glass wool as
regards improving the motility particularly in bulls
donating poor quality semen, several researchers
using different grades and g uantity of Sephadex and
glass wool columns have reported varying improve-
ment (1010 35% ) in the pereentage of initial progres-
sive motile Sperms in the filtrates of human and bo-
vine semen over the control (Graham er al. 1976;
Poulsonand Polakoski 1977; Krishnam urthyer al.
1983 ; Heuer ¢r al 1983). The glass wool and
Sephadex G-15-200 columns were nearly 100% ef-
fective in improving the initial motility of bull and
buffalo bull semen (Chandrahasan er af. 1986
Chinnaiya er al 1989, Kumar el al 1989). The present
findings on crossbred bul] semen support their
Views. According to Roberts (1972) the active move-
mentof sperms was essential for cllective passage
through such filters.

Live sperm per cent: The mcean values for live
Sperm percentages in the contro] and the filtrates of
Sephdex G-25, G-50 and glass wool column were
70.78+1.96, 838843.17,81.10 +1.59 and 83.684 131 re-
Spectively (Table 1). Thevaluesinereased by 18.51,
14.58 and 18.22 per cemt in the three filtrates over the
control. The variations among the bulls, collect ions,
treatments, and bull x collection and bull x treatment
Interactions were significantly higher than the G-50.
These findings arc in agreement with those re-
ported in bovines by the above cited workers using
different grades and filters. Lodhi and Crabo (1984),
however, Teported that Sephadex filter was unable
toretain dead Spermand those with acrosomal ab-

normalities. Their observations 10 some exient cor-
raborate with our findings using sephadex G-50.
The exact mechanism of separation of live actively
motile sperms by different filters is however, un-
known,

Sperm abnormalites: The mean (£SE) values and
the analysis of variance for the abnormalities of
Sperm head, midpiece, tail and tota] are presented in
Tables 1 and 2. Following filtration of split-samples
through Sephadex G-25, G-50 and glass wool co-
lulmns, the incidence ofsperm abnormalities de-
creased by 43.04, 45.65 and 57.17 per centin the
head region; 24.35,21,09 and 23.26 percent in the
midpicce; 61.81,58.91 and 63.71 percent inthe tail
region, and 61.74, 54.78 and 61.45 per cent in total
Sperms, respectively, over the control. The influence
of bulls, collections, filtration treatments and
bullxcollection interaction was significant. Thus an
average of 45 10 65% reduction in the sperm abnor-
malitics of head, tail and total could be achieved by
various filtration techniques over the control. These
findings corraborated well with the carlier reports on
cattle and buffalo semen (Griham er al. 1976; Hener
er al. 1983; Lodhi and Crabo 1984; Chandrahasan er
al. 1985; Chinnaiva er af, 1989; Kumar er at. 1989).

It was concluded that the quality of ¢jaculated
semenln respect of sperm motility, live sperm mo-
tility, live sperm per centof crossbred bulls could be
improved siginificantly following the use of glass
wool and Scphadex, particularly G-25, column fil-
tration over the unfiltered whole semen. Further the
nitially poor quality cjaculates improved markedly
than the good ones following filtration and henee this
technique is recommended for routine use in the
semen banks for improvin & the quality and usage of
initially poor cjaculates from valuable crossbred
bulls.

ACKNOWLEDGEMENT

Thanksaredueto the Director, IVRI, I‘/.,amagar
for the facililtics and the financia] assistance pro-
vided in the form of Junjor Ressearch Fellowship 1o
the first author.

o s s,



Crossbred Bulls

REFERENCES

Bangham, A.D. and Hancock, 1.1 1955. Natre 176656,
: Benedict, RC, Suchumakar, V.N. and Davies, R.E 1967.7. Re-
prod. Fert. 13:237. :

Chandrahasan, . Panabiraman, S.R. and Vcnkalaswami, V.
1986. Indian Ver J 63: 93,

Chinnaiya, G.P. Sharma, P.V and Reddy, Obi. 1989, Indian 1,
Antm Reprod. 10: 56,

.Crabo, B. G., Hener, C., Tahir, N.m,, Wierzbowski, S.M. and
}hmblin, FB.1980. IX th Int. Congr. Angn, Reprod A 1. June 16-20,

Erisson, R.J., Cassde, B. and Dapremon, G. 1980. o nt. Congr.
Arim. Reprod AL June 16-20. Madrid, Spain. 206. (Abstr.).
Fernandez, HA., Cisale, H and Aisen, E.G, 1965, Vererinarig
Argentina 2: 144,

Graham, EF, Vazquez, 1A, Schmehl, MK L. and Evensen, B.C
1976. VIIih [ng. Congr. Anim. Reprod 4., Krakow, J uly, 12-16
ILV : 89,

240

Herman, HA. and Madden, F.W. 1953. Arificial Fasemibagon of
Ddiry and Beef carde. 1 ycas Bro, ColumbiaM.O.

Heuer, C., Tahir, NM,, Crabo. B.G. Bader, H., Shar, M. and Saji,
M. 1983, Pakistan Vet ] 3. 157,

Kn'shnamurzhy, ES Pauaabimman, SR.and Venkataswarni, V.
1983. Chetron 12: 49,

Krazanowski, M. 1970, 1 Reprod Ferr. 2311,

Kumar, N.Pangawkar, G.R. and Singh, J. 1989. Proceed. V1ith
National Convention of ISSAR and National Symposium on Allied
Reproduction in farm Animals. GAU. Anand. Nov. 10-12, 1989,
Lodhi LA and Crabo, B.G. 1984, X4 kit Congr Anim Reprod 4 [
June 10-14, Aniki. Vet Meddep, linoi's, 11: 495,

Maki-Laurilla, M. and Graham, EF 1958, 1 Daby S, 51: 965,
O'Donnel, 1.M.1969, Physiol. 200:15.

Paulson, J.D. and Polkosid, K L. 1977, Ferti and siery. 28:178.
Roberts, AM. 1972 Nae (Lond.), 238:223.

Snedecor, G.O. and Cochran, W.G. 1967, Statistised mehods Ox.-
ford and IBH Publ;, Co. Janpath, New Delhi,




