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INTRODUCTION

In the present "agricultural-green-revolution” the
improvement of cattle-wealth for higher production is of
vital importance. The basic fact is that the vast majority
of Indian farmers entirely depend upon cattle power.
Secondly, the food of higher nutritive value for human
health can be had from the cattle in the form of milk.
Although cattle and buffaloes of India constitute 23 per-
cent of the world population (175 millions cattle and 51.0
niliione buffaloes - Choudhari,1963),but the contribution
of livestoock industry to the national income is very meagrg
(7% of the national income).Out per capita consumption of
milk is as low as 4.6 ozs.a day azainst 10 ozs.as reco=-
mmended by nutritionists (Parnerkar,1956).

The greatest hinderance in the rapid development of
cattle-wealth has been the paucity of quality eires.Fortu-
nately,Artificial Insemination has made that difficulty a
thing of the past, so that the initial battle of paucity of]
bulls can be said to have been won. The success of Artifi-
cial Insemination depends on preserving the fertilising
capacity of spermatozoa for a longer time in vitro.

The best index of the fertility of semen is the
past breeding record of the sire. The next best indication
of the fertility of semen is the length of time that
Spermatozoa motility will be maintained in storaze
(Sampath Kumaran,1960).
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The baaic prineiples for the preservation of the life
and fertility of‘bhli spermatozoa must be the guidelines for
any effective programme of handling semen for artificial in-
semination. The specifications are i~

(a) to decrease the metabolic activity of the cells
by completely reversible physical or chemical means,

(b) in the event that cold temperatures are involved,
%0 provide agents protective azainst 'cold-shock' before the
cooling process commences and to cool slowly, and

(e) to prevent protozoan, bacterial, or other harmful
contamination of the sperm-cells and to use chemotherapeutiec

and antibiotic compounds to control bacterial zrowth.

(I) PRANQUILLIZER-TREATMENT IN SIMEN PRESERVATION:

The factors which influence sperm longevity are ex-
tremely complex, the past evidences suggested that in vitro
the life-span of bovine spermatozoa is within certain limits
inversely proportional to spera-activity. Presumably, any
physical or chemical agents which reversible reduces metabolic
activity can extend the livability of these sperms. Because
of the relative ease with which metabolic process can be sSupp-
ressed by lowering the temperature and the general reversibi-
lity of that process, temperature-control is now almost unive
ersally employed to preserve spermatozoa. But, it has become
1noroasing1y apparent that the control of the metabolie,
motility, and fertility functions of spermatozoa is not sole-

ly dependen; on temperature. Lvidence is acoumulating that
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successful control of these functions may be achieved

chenically.

The most recent land-mark in the development of scien-
tific artificial insemination is the successful use of Tran-
quillizer (Chlorpromazine hydrochloride) as an additive in
the preservation of bovine semen for prolonging the life-span
of the spermatozoa.

The f£irst tranquillizer to be introduced was chlor-

promszine in 1953 by Fournel et al. Chlorpromazine hydrochlo-

ride is " 2-Chloro-10-{dimethylamino progyl) phenothiazine

HC1".
NSNS
N . Y
) CHB-Hol
CHQ“Cﬁz-cnz-h i
Hy

Chlorpromazine Hydrochloride.

Tranquillizer is general depressant of cellular
metabolism which might be useful in prolonging sperm survival
in vitro (Kopera,1954 and Himwieh,1957). Chlorpromazine could
prolong artificially elevated levels of "diphospho pyridine
nucleotide"” in the live, a compound present in sperm and ine-
volved in fruetolysis (Burton et al.,1958). The "narcobiotic”
chlorpromazine ("Larzactil"”) is capable of slowing down4tho

%

movements of ram spermatozoa in concentrations below 10 s
and abolishes motility and metabolism in concentrations at
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10_'4 to 10‘3M (Mann,1958). It was found that chlorpromazine is

readily and 1rre§nraib1y adsorbed on the spermatozoa and in-

duces a leakage of speru protein, particularly of cytochrome C,
into the extracellular medium; in this respect it resembles the

surface-active-substances (Vann,1964).

Tranquillizer ("larzactil") significantly increases
the survival length of spermatozoa in citrate-3 diluter
(Arbeiter, and Rath,1970).

In view of the wide spread use of tranquillizers and
the limited information available in the literature, studies
of the effects of chlorpromazine hydrochloride, largactil,

upon the survival length of bovine spermatozoa were undertaken.

I1. SULPONAMIDE-TREATHENT IN SZaBE PRESERVATION:

Normal glandular secretion is always sterile.lemen is
produced by various reproductive glands, but before it is
ejacted out, it passes through the long urethral canal.During
its passage, semen has every chance of being contaminated with
microflora. Some of the organs which add secretion to semen
are closely situated to urethra that there is every likelihood
of these organs being contaminated from outeide. Infection
usually passes through penile-orifice. Sheath and prepuce are
easily contaminated, because of their contact with soil, dung,
urine and exposures like circulating air and dust. semen coll-

ected in artifieial vagina may contain bacteria numbering from

few thousands to some lacs per ml.of volume. Contauinants may
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be introduced lgtor by unsterile diluenis and handling equip-
ments, and from the egg used as organic substances in the
diluents. With presently used materials, completely sterile
diluents containing yolk are nearly impossible to prepare
(Salisbury and VanDemark,1961). However, by use of proper sanid+
tary techniques, including heat sterilization of the mineral
salt solutions and aseptic methods for handling yolk diluent
with very low levels of bacterial contaminations can be

prepared.

Isolation of diptheroids, pseudomonas, streptococei,
staphylococei, micrococei, bacilli, actinomyces, Escherichia
coli and corynebactierium pyozenes have also been reported from
bull semen by many workers. An average bacterial counts of
bull semen is 22,000 bacteria per ml. for bulls used in arti-
ficial insemination and 2,25,000 bacteria per ml. for natural
service bulls (Guasalus et g;.,19415. In artificial insemina-
tion of dairy cattle, it is extremely important to control
the bacterial contamination of diluted bull semen in order not
to introduce infection into the cow and avoid interference
with the metabolism of the spermatozoa. The bacteria in the
semen compete with the spermatozoa for nutrient substances.
Furthermore, the toxins and metabolic end products of bacteria
might be harmful %o the sperms.

As early as 1917, Ivano started his work by using
Chemical substances to control bacterial nmultiplication of

Semen. But, the chemical substances must be harmless or even

beneficial to the spermatozoa and must either stop the grovith
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of bacteria or kill them. Portunately, substances having some
of these properties are available in the chemotherapeutic com-

pounds like sulfonamide and antibiotlcs.

Glemo (1908) first prepared p-aminobenzene Sulfonamide
(Sulfanilamide). Sulfonamides are classed as a broad spectrum
antibacterial agents because they inhibit a nunber of differe-
nt species of gram-nezative and gran-positive bacteria like

atreptoeocei,ataphylococci.vibrio,E.coli and proteus ete.

Hzﬁ-'<\\ ‘/>"SOQNH2

%oods (1940) demonstrated that sulfenilamide and
p-anino-benzoic acid (PABA) were mutually antagonistic with
respect to bacterial growth and Filds showed that FPADA was an
essential nutrient for many bacteria. It was postulated that
sulfonamide interfered with the utilization of IABA in susce-

ptible organisms by competing with PABA for uptake by bacteriT
The PABA needed for bacterial growth was unable to gain access
to the cell, resulting in the derangement of vital metabolie

process.

Sulfanilamide depressed rate of fructolysis and the
utilization of total reducing substances or glucose by the
bull spermatozoa. Sulfanilamide increased the percentage of
total reducing substances losses recovered as lactlc acid
(Branton and Prather, 1954). Sulfanilamide caused reduction

in the oxygen-uptake of bull spermatozoa and & stimulation
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of glycolysis (Xnodt and Salisbury,1946).

The benefieial effects of sulfanilamide on sperm liva=-
bility largely are metabolic ones, rather than due to bacteriall

control alone (Salisbury and Knodt, 1947).

III. ANTIBIOTIC TREATMENT OF THS SEMEN PRESKRVATION:

PENICILLIN :- Gosio (1896) discovered the antibiotic

substaence present in certain Penicillium-species. Oratia and
Jauma (1927) were the first discoverers of the therapeutiec

value of the antibiotic penieillium-extract.

- -
3 CH.
o\ —can-gg’ “olcn?
- P 3 |
C=i C E 0 —i'a
b 0

Va-Penicillin G.
Penicillin is relatively specific in its action agaln-
8t gram-positive bacteriaj particularly strepiccoccus, staphy-
lococeus and corynebacterium. Penicillin inhibits the metabolid
activities vital to the bacterial cell. Pencillin inhibits thJ
synthesis of ribonucleic acid in rapidely growing bacteria.
Interference with the synthesis of ribonucleic acid, which in
gram=-positive bacteria is in the limiting cell membrane, pre-
vents the transfer of glutamic and other amino acid across chﬂ
cell membrane to the cell protuplasm. The synthesis of the
bacterial cell wall has been investigated as the possible

point of attack for penieillin to produce its bactericidal
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——domonas aeruginosa, sirepiomycin prevents the msmimileticn of

effect. Penioiliin is inert in mammalian system because mamma-
lian-cells dc nd%‘poaéoas the type of rigid wall characteristie
of bacteria. The antibacterial action of penicillin is highest

during the period of greatest bacterial multiplication.

Penicillin depressed the utilization of total reducing
substances and fructose and the production of lactic acid by

the bovine spermatozoa (Branton and Prather, 1954).

STREPTOMYCIN 3= Jtreptomycin was isolated by “aksman

et al.(1943), It is an effective egainst gran-nezative-
organisms; particularly Brucella and Pseudomonas organisams.
NH

It
NHz c-—-¥H
CH

HO-CH H—0 C
[
Hl—G— ) —Cji zﬂ ; l\cz; 0 oH
Hg H \/ /

i
cn H 1 CH,NH <’,‘!_-i.
Pm of-c——-r':o.f! H ¢ OH
|
0 ca HC OH
0 |
i LOR
|
CH.OH

Streptomyein sulfate,U.3.2.

Streptomyein is similar to Penieillin in its ability
to disturb the permeability of the bacterial cell membrane.
Jtreptomyein combines with nucleic acid and nucleoproteins
and causes agglutination. Streptomycin inhibits the oxidation

of ribosenucleic acid only in susceptible organisms. In pseu-
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