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INFLUENCE OF GLUCOSE AND SODIUM BICARBONATE LEVELS
IN CARBON DIOXIDE SATURATED DILUENTS
ON BOVINE AND BUBALINE SEMEN

MOHAMMAD IQBAL AND WAHLED AHMED*

An experiment is reported on the sperm motility aad
livadility for semen diluted in cerbon dioxide saturated diluents,

- A woekly collection of semen was made from each of & Sahiwal °-
cow bull and a Niliravi buffalo byll, for Gve comsecntive weoks,
Each ejacuiate was diluted in gix carbonated diluents, contaiming
sodium bicarbonate in two tevels of 0.2 and 0.3%, and glucoss In
three levels of 0.5, 1.0 and 1.55;. The diluted semen was atored
at room temperaturs {21.31°C). Percentage motility of sperma.
tozoa was examined daily for as long as the sperm survived,

Overali differences in mean percentage SpeIm  motility
ationg diluents were statistically noasignificant, for both Sahiwal
and Niliravi semen, Differences in mesn percentage aperm
motility between various levels of sodium bicarbonate and bat.
ween those of plucose, as well as bicarbonate x glucose interaction,
were also nonsignificant, However, the dituegt containing sodinm
bicarbonate and glucosa gt 0.2 and .02 levels, respectively,
maintained better sperm motility {above 50% for four days)
than other diluents. Spermatozos survived for {0 days in any
of the expetimental diluents, Room temperatures of 3QRC ot
Abave seemned to affect the sperm survival in carbonated dilyents,

INTRODUCTION

The use of artificial insemination in an animal breeding programme
provides an opportunity to accelerate penetic improvement 1hrough wide-
spread use of desired sites.  Cne of the main problems in an extensive use
of artificial insemination is the preservation and transportation of semen.
Current artificial inseraination practices utilize dilution and storage of hovine
semen at Jow temperatures to preserve spermatozoq iy vitro. In Pakistan, the
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usefutnesy of diluents which preserve semen at low temperatures has its limita-
tiong because adequate facilities of refrigeration are uoeither available in
villages nor during transportation, Under these circumatances, dzvelopment
of efficient diluents for preservation and storage of semen st room temperature
is of considerable nporiance.

Certain diloents, like the Illini variable temperature (JVT) diluent, have
been used jn which carbon dioxide is employed as a means of inactivaling
spermatozon, and, thus, prolonging the sperm survival at room temperaiure,
The present experiment wae designed to ascertain the optimum combinaticn
of glucose and sodium bicarbonate in carbonated diluents. The nim of this
study was, therefore, to develop a diluent that suits local conditions for
storage of bovine and buffalo semen at room temperature.

MATERIALS AND METHODS

A cow buli of Sahiwal breed and a baffalo bull of Niliravi breed  wers
used in the experiment: These bulls were regutar herd sires muintained by
the Artificial Fnsemination Celt of the University of Agricuiture at Lyallpur, -
The bulls were approximately of the same age and similar body condition,
They were kept under similar optimal management and hygienic condilions.

The eemen was collected once a week from e¢ach buil, Nilicavi on
Monday and Shahiwal on Thureday, for five consecutive’ weeks.  The collec.
tion was made by the use of artificial vagina. The collection vial was immad:-
ately placed in a water bath at 33-37°C.  Each fresh semen sample was tested
for its appearance, colour, consistency, Eperm motility, spsrm ceLcentraticn,
and prepartion of abnormal and dead spermatozoa, in order o ascertain that
physically and bmlogicalljr umfnrm samplc: were used for the study.

Eachi cjaculate was diluted fn six corbonated diluents, containing
sodium bicarbonate in two levels of 0.2 and 0.3 per cent and ghecose in three
Tevels of 0.5, 1.0 end 1.5 perceat. The complete compositon of the experi-
mentat diluents ia given in Table 1. Each diluent was saturated with carbon
dioxide gas to bring the initial pH to 6.4. The semen dilution way muade
at the rate so 35 1o obtain a concentration of 20 mitlion motile spermatozod
per ml. “Thé diluted semen wuas stored at room temperature, which ranged
21.319C during the course of Lhe experiment, and percrntage sperm motility
was observed daily till it fell to zera.-
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TAME & + Campositien »f Six Corbon Diexide Sanwoted Dikvems Used in

the Experiment
Dilaent
Inpredient
1 2 3 4 5 ]
Sodiem oitrate (g) 26 2.0 28 b % 19 2.0
Chacose () 0.5 1.6 1.5 0% 1.6 1.5

Sodivm Bicarbonete (g 0.2 0.2 .2 0.3 4.3 a3
Potassiam chloride {p) 30 a4 .4 &M [ 41 - B4
Sulphamitnwride (g} .3 .3 3 03 a¥F - W
Dictifed wxter added to make 100 1d of ewch diloemt, . -
}’E{J'Tic}illin G (thousapd 1O 100 100 oh S -0

Dihydrostreptomycin 100 1] W 100 100 100
sulphate (mg)

Buller pH after T '

carhemmiion - 54 &4 o4 6.4 &4 LT

RESULTS AND DISCUSSION

The average percentage sperm motility of both Sehiwal and Niliravi
bulla somen, dutediin different eacbonsted cxpeeimmentel dilmmts, over the
suqoessive. daye of ftorkge Al room. temperature, is given in Toble 2, The
imisial: spesse wantility was B0 per cont fov wuch ejacninte, nd. it deciined over
Iueoessiow dicys of sange. It was upto the tonth day that spermatozan
Teradiutd: dven i amy of sl diluemts, by wiich e the sperte motility full 1o
ur. The decay i motility was meare gradusl, for both Sadéwal and Miliravi
SemEn, in the difuent contxinieg §2 poy ot sodinm earhoonte and 1.0 per
cent plucose levels es compared to the other dilments, Among all other
ditusude there wea littls diference ia sperms mnotility for £ny of the twe jevely.
Tharcarbesated dlnent with O 2 pey cent sadivm Wearbonste and 1,8 per cent
Hucoga lovels maistained over 50 per cemt sperm motility for four daye for
bots Sahiwel mpd Nilicavi scosen, In other dilueuts semea relained
above 50 par ceat motility for only two to thres days when stored 4t room
temperatire, Thaote was & gradual ipercase in the pH for all the dilueats.
B seems that, for both Sahiwal end Niliravi semen, spersdtozos died by the

time the pH inecreaged to 7.0,

A number of earlier studies on IVT and other carbonated dilvents
demonstrated similar results as obtained in the prasent study on diluent having
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sodium bicarbonate snd glucose at levels of 8.2 and 1.0 per cent, respectively
{Momongan et al., 1960; Kalev es al., 1361; Bartiett aod VanDemark, 1963;
Vera Cruz et al., 1964; Sharma and Mahajan, 1966). However, thers ATS
other studies which indicated that 30 per cent or higher sperm motility was
retined for six to seven days, or gven more, wWhen boviog of bubaline semen
was diluted in carbonated dilyents and stored at room temperature (¥Van
Demark and Bartlett, 1958; Lunca and Fercdean, 1965; Khen, 1969). '

Carbon dioxide reversibly inhibits the spermatozoal metabolism, thus
prolonging the sperm survival, This is accomplished by the occurrence of a

TasLE 2 Average Percentage Sperm Muotillty on Different Day.r'nf Storage
at Rooni Temperature {21-31°C) for Semen Diluzed in Six

Carbonated Diluents.
Diluent with 0.2% B Diluent with 0.3%, B
Day 0.5%G 1.0%G 1.5%.0G (.5%G 1.0%G  1.5%G
1 2 3 d b B
LS | B0 1] 80 50
71 64 a0 e 62
62 56 48 48 51
52 43 .1 38 »
49 3 25 26 24
33 17 17 15 i2
i 8 ] f 3
14 3 3 - L1} 2
5 1 1 Q 0
1 1] 1] 1] ¥]
80 BO 80 20 30
72 635 £2 63 64 °
63 57 51 51 55
a2 42 41 13 " 40
i1 il el 23 29
KX 21 17 13 18
20 11 H H g
11 3 2 2 2
4 0 o 1 0
1 a 0 0 g

B = Sodiom bicarbonate
g = Glueccse
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- moversible refction thet fecms-omaboaic.acid, whish, s, lowess the pH.of
. ¥ diluent ;.

Ca, + H'{F'“ HECE,_ |

" Variatioas ia thé t|m= of survival uf sperma:uma.. as indicated by mnh.hty :
oho#rvations in reported srudms om callmmhd diluants, wonld seam ta be
attributable to the. differences in. thcx.:nmpnsumn of diluents used and in the
temperatute ofstorage of difuted semen. For rootn temperature of - 30°C or
"M The sporcT surviveb iaoea shionerml i weets vt sl Wiicted, Ay
_ Ohgeand: i-tiae precertt stadyy, docomst: aftill fickitbende sbecioisiels bt
and subsequent maintenance of pH. The carbonic acid foimed ay. above. is
g-wedlt acld andd (5 afio very unstable, Tt appears that af' a temperaturs of
30°C umd*gHive, the reverse reaction is catalysed at an accelRrated rate. As-
4 contequence, the survival of sermmtozon would obviously be affected and
sperm motitity dectimed:  This imdfeares thie importance of” rpom temperatgre

_ for senterr dfitted! fr catbonated diluenss, Th-most of the studies where Sperm
ety wes asmingained ntoS@e per gept-of aboke for six 4P feowe deys,.¢he

T I TR IO Was rll.'"l‘hr vacinity of* 23%C, or even Tower.

T Ay of verimoe forpercettage sperm motility data iy presented in -
Table 3.  Sperm motility differences betwesn dilueats, batween - fucose Yevels,
bedeen sodiuntbicarbonatidevels, as well as glucosg X sodiva: hicarbonmte

TaaLe 3 » Analysis of l?'arhnce of Fercentage Sperm Motility for
Serien Dilwwed in Six Chrbonated Mllyents and Stored

af Rown Temperature (21-31%F)

p—

: Mean sguare
Source of varigdon Degrees of fresdom
Sahiwsl semen  Miliravi semen

Between dilvents 5 197.77Ns 135, [Ins
Gligoss levels 2 108 97N 58 TONS
Sodsurmn bicarbomate levels 1 458 .34n8 28K, G7NS
Cilumose X sodium
bicebonate 2 156, 29N% 141 39K8

Within diluenm 54 830.72 B53.92

NS = nﬁnﬂigniﬁ.ﬂﬂnl

Jintetaction, wers all statistically nonsignificant for both Sehiwal and Niliravi
semeén. Similarly percentage sperin motility diffszences on sach sucoessive day
of sorage, tor days two to seven, were also. nonsigpificant. for all thesqrulfcts
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and fnteraction. These results suggest that vacicus levels of glucose and sodinm

hicarbonate used in the experimental diluents were not markedly different to

indicate superiarity of a particular compasition. However, the dituent with

0.2 pex sent sodium-bicarhogato smth | Brpoe cont plusoae: axkibitad-a-grend for

maintaining batssr speran modilityy for-bath Swiyi vwal v, Nikrayi semen.
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