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CHAPTER - I

TEN_T.R 0P UEC MET S8 SN

In most of the agriculturally advanced count-
ries artificial insemination has been recognized as a
method of normal breeding in farm animals. For the
chronic problem of paucity of quality and proven sires
in India, this technique has proved as the only key.
Success of introduction of artificial insemination
in the field depends mainly on the ability of the
diluents and other essentials in preserving the in

vitro vitality and fertility of spermatozoa.

Various physical féctors which ianfluence
the sperm in vitro like dilution, temperature,
radiation and mechanical shaking etc. have their
own outstanding significance. Motility, rest and
death, the three stages in the life of a sperm were
emphasized by the earlier workers and they emphasized
that these stages merge into one another (Milovanov,
1934). Therefore, the main point of long term
preservation of semen depends on how efficiently the

spermatozoa are restored to reversible stage just

af ter the ejaculatibn.



Temperature slightly above the freezing point
was employed to achieve the in vitro preservation of
semen. First of all in_értificial insemination practice
semen dilutor employed in cattle was $5-G2 dilutor,
developed by Milovanov (1933). This dilutor contained
1.36 gm. Na2304, 1.2 gm. glucose anhydrous, 0.5 gm.
salt free peptone in 100 ml. of distilled water. 1In
1934 Miller reported 3-5 per cent glucose solution
in distilled water as a satisfactory diluting fluid

for preservation of bull semen at 4%.,

Introduction of egg yolk phosphate dilutor
containing 2 gm. NayHPo,, 12H50 and 0.2 gm. KoHPoy
in 100 ml. distilled water mixed with equal volume
of fresh egg yolk, was a new chapter opened by Phillips
(1939) for the preservation of semen at 4-500. Salisbury
et al (1941) incorporated egg yolk citrate dilutor.
They uséd N/15 citrate solution with equal volume of
egg yolk which represented a clear field for microscopic
observations. 2.2 per cent sodium citrate solution
with equal volume of egg yolk was recommended better

as an isotonic dilutor for semen preservation at 400

In our country artificial insemination was
implied for the first time, as claimed by Kumaran in

1939 at Mysore. But its practical use was made in 1942,



when Indian Veterinary Research Institute adopted this

technique for use in the cattle.

With the view that reduction of electrolyte
contents in diluting fluids is beneficial for the
viability of spermatozoa, Kampschmidt et al (1951)
advised the addition of glycolysable sugars in the
diluting fluid. He advocated bicarbonate and sugar
containing dilutor with the composition of 1 part
sodium bicarbonate solution (1.3%), 4 parts 5% glucose
soclution and one part egg yolk. The addition of
glucose into this diluent improved the viability and
motility of spermatozoa with osmotic pressure of

medium.

Roy and Bishop (1954) furnished first of
all the use of glycine as a semen dilutor at 4-5°C.
The 3-4% glycine solution with equal volume of egg
yolk was claimed to maintain the sperm motility
excellently at refrigerator temperature. For the
preservation of buffalo semen at 4° - 5°C. Singh
and Tomar (1952) introduced a new sugar bicarbonate
dilutor containing 10 parts of 1.3% sodium bicarbonate
solution, 40 parts of 5% glucose solution, 25 parts of
5% fructose solution with 25 parts of egg yolk.

Average +3 or above motility could be preserved for



6.25 days in this dilutor. For preservation of
buffalo semen at 4-5°C. Tomar and Desai (1961)
recommended a new bicarbonate sugar modified media
which maintained +3 motility for a week though sperma-
tozoa were preserVed alive for 23.85 days. Glucose-
glycinelsodium citrate yolk diluent was added by
Tomar (1961) for preservation of buffalo semen at

refrigeration temperature.

In parts of our country where artificial
insemination is adopted, the egg yolk phosphate,
egg yolk citrate, bicarbonate and glycine dilutors
are in common use for preservation o} semen at refri-

geration temperature.

The mechanism of 1ife and death at temperatures
below freezing point, and the various beliefs concerning
the effects of low temperatures on different kinds
of cells including spermatozoa have been studied
from time to time. Practical application of this
knowledge in artificial insemination is outcome of
British workers (Parkes, 1945; Polge, 1951). Smith
and Polge (1950) preserved the bull semen by deep
freezing at -79°. and -172°C. with the help of solid

CO,. and Nitrogen gases. This method of preservation

2
of semen is being adopted for proven sires in U.S.A.,



Britain and other livestock advanced countries. 1In
India this method has been tried at Indian Veterinary

Research Institute and at some other places.

~The preservation of semen under present
methods of storage requires control and maintenance
of temperature through expensive appliances. As India
is a tropical country, there is much more wide seasonal
variation of temperature, for example the average
temperature at U.P. Veterinary College, Mathura ranged
from 47.620F. to 1O4OF. in the year 1966-867 with a

maximom reach upto 1170F.

Under such climatic variations existing
widely temperature is to be controlled at 8-500.
which will require highly expensive refrigerators
and electric appliances. For deep freezing solid
COo and Nitrogen gas cecylinders will be needed at
every Key Village Centre, which is not available in
oar countryj electric supply is also not available at
every Key Village Centre. Further it is difficult
to provide refrigerators at every artificial insemina-

tion centre and subcentre.

Even if all the precautionary measures and

facilities of refrigeration are taken there is no



provision of rapid transport and so the semen can only
be sent to other centres located in a radious of 8-10
Kms. from the main A.I. Centre in present A.I. organi-
sation of India. All these difficulties are in the
way of artificial insemination programmes because of
the temperature maintenance of preserved semen at
required level of 4-5°C. or at -78 and -192°C. in
refrigeration or deep freezing preservations respec-

tively.

~" To minimise the expenses for appliances
refrigerators etc. under prevailing methods of semen
preservation in India, the preservation of semen at
temperatures requiring no refrigeration is the
only outcome for this problem. VanDemark and Sharma
(1957) developed a method for preservation of bovine .
semen at room temperature which requires no refrigera-
tion facilities either for storage or for transport.
Keeping this in view, present study was undertaken
to observe the efficacy.of five diluents to preserve
the semen of zebu and buffalo bulls at room temperature.
At the same time suitability of three different
temperature ranges at room temperature in respect of
preserving the motile 1ife of spermatozoa was also
studied. The study was aimed to observe the suitabi-
1lity of methods to maintain 60% motile spermatozoa at

room temperature for use in artificial insemination.

L
.
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CHAPTER -~ IT.

REVIEW OF LITERATURE

EE%ﬁERVATION OF SEMEN AT ROOM TEMPERATURE:

Foote and Bratton (1950) observed that
addition of any of antibiotics greatly reduced
bacterial growth and the addition of sulphanilamide
maintained spermatozoal motility of semen diluted
in 3.6% egg yolk citrate diluent stored at 5°C. and
2500. Combined effect of antibiotics and sulpha-
nilamide effectively controlled bacteriail growth and
motility. This work evoked idea that antibacterial

agents will eventually supersede refrigeration.

VanDemark and Couturier (1956) started a mew
era of the semen preservation by introducing the
technique of preserving the semen at room temperature
by dialysis technique. As reports of literature
indicated that spermatozoa can survive for many days
in ligated epididymis of laboratory animals. This
idea suggested that dialysis technique to supply
nutrients and to remove waste products may be fruit-

ful in preservation of semen without refrigeration.



Further with a simple devise they stored bull semen
in a permeable membrane with a nutrient medium passing
by. The arrangement used, kept the semen away from
coming into direct contact with the diluent and
allowed withdrawal of portions of sample at any time.
Use of penicillin and streptomycin antibiotics was
reported helpful in reducing the bacterial growth

in the medium. This technique was used with yolk
citrate, yolk citrate skim milk, skim milk and

blood derived media at room temperature. Spermatozoa
in dialysis bag at room temperature lived longer

than diluted control at SOC.

VanDemark and Sharma (1957), advocated the
use of a new dilvent I1lini Variable Temperature
(IVT) for bull semen preservation at room temperature.
It contained 2% sodium citrate dihydrate, 0.21% sodium
bicarbonate, 0.04% potassium chloride dissolved

in boiling distilled water as a buffer solution. pH of
the buffer solution was reduced to 6.35 by infusing COo
gas into it, and added penicillin and dihydrostreptomyein
at the rate of 1,000 I.U., 1,000 Jjg. per ml. respecti-

vely. In 90 parts of this buffer solution 10 partsof



fresh egg yolk was mixed. One ml. of diluted semen
from Holstein-Friesian bulls containing 25 million
spermatozea in each ml. was sealed in ampoeules of
2.2, ml. and stored in the dark at room temperature
(65°F - 80%.). 1In a trial of 111 inseminations done
with semen stored at room temperature, 75.7% non-
returns for 60-90 days as compared to 66.9% non-returns
for 60-90 days for 535 inseminations, done with semen
stored at 5°C. was found. In IVT diluent fertility
of semen was reported uneffected for 6-7 days as
compared to semen stored at 5°C. for only 1-3 days.
In this experiment half of each ejaculate from two
Holstein bulls was diluted in IVT and egg yolk
citrate and stered at room temperature and 5%,

respectively.

Albright et al (1957) observed restimulation
of the spermatozoa by adding  the nutrients in the
form of seminal plasma at 37°C. in concentrated
sperm citrate samples that showed little or no
progressive motility and appeared to be dead after

2, 34 4 hours of incubation.

Reckard et al (1957) compared the motility
and livability of bovine spermatozoa preserved at

different pH levels in yolk citrate dilutors
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fortified with antibiotics. Four different levels
of pH (7.4, 7.1, 6.8 and 6.5) were adjusted in egg
yolk citrate diluent with the addition of sodium
carbonate or citric acid. Half of each pH adjusted
diluent containing bull semen was refrigerated at
+4%C. to +6°C. and half was incubated at 37°C to
39%¢. The 1ivability and motility of spermatozoa

at 4°C. - 6°C. was better at pH 6.5 than 7.4, while
at 37°C. to 39°C.motility and livability was reported
better at pH 7.1 and 7.4 than at 6.5 and 6.8
Theconception rates with the semen activated with
NaoCOg was 71.62% for 666 cows versus 65.54% for
1154 controls on first day after collection, 70.33%
and 60.34% respectively on sedond day. They found

a significant difference in conceptien rates of
insemination done with 48 hours old semen while they
found insignificant difference in conception rate

with the use of 24 hours old semen.

Salisbury and VanDemark (1957) reported
the inhibitory effect of different levels of CO5 on
glycolysis of bovine spermatozoa kept at 370C. in
IVT diluent and the reversibility of this inhibition
of spermatozoa was also reported by them. Maximum

inhibition of spermatozoa in some samples was
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observed with a 50% carbondioxide gas mixture but
in other samples higher levels were required.

This inhibition was reversed by flushing the flasks
and contents with a mixture of 95% nitrogen and

5% CO,. The rate of glyeolytic activity following
inhibitien for 24 hours was directly related to
the completeness of the initial inhibition.

L sharma (1957) determined the nutrient
requirements of bull spermatozoa and optimum condi-
tions for its preservation at room temperature.

He obtained best survival (117 hours) of spermatozoa
in flew dialysis in a solution containing 0.031%
Kel, 0.026% Mg S04, 7Hg0, 0.627% Nacl, 0.208% NaHCOg,
0.3% glucose, 0.3% sulphanilamide and initially
gassed with CO2 in relation to different media.

|
VanDemark and Couturier (1957) developed

the flow dialysis as a means of preserving bovine
semen at room temperature. They used undiluted semen
in dialysis sacs by suspending these sacs in flowing
media of egg yolk citrate, of milk and of bleod
products. Spermatozoa in these dialysis bags
survived for a week while undiluted semen controls

in test tubes at room temperature could survive for

24 hours. In flow dialysis system they found






