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IHTRODUCTION

Artificial insemination is very old and is believed
to have been used by the .rabs as early as the fourteenth
century. The first authentic accounts of ths use of
artificial insemination are from an Italian named Spallanzani
(1780-1785), as cited by Gunsalis (1941) and Von Dremmelen
{1951) who introduced 1t to the scientific world with his
records of results in dogs. The main contribution on the
application of the method in breeding farm animals was by
Profegsor ©,7.. Ivanov of Moscow (1899-1930) cited by Von
Dremmelen (1951}, who successfully used it in horse breeding
in the stables of the Czar, sand was then made in charge of
the Tsarlist Institute of .nimal Breeding in 1323. although
the work was largely academlc, the results so obtained
opened new avenues in the fleld of animal breeding:

(1) Protection of the sire from the risks of services;

(2) 1Incresse of the possible number of progeny

of sires;

(3) Production of progeny from parsnts unfit for

copulation.

During the last few decades vaery rapid advances have
been mede in ths methods of artificizl breeding. This was
ganerally attributed to the outstanding economlo achlievements
which stimulated a world wide interest. . bout 1328 the
Ruesians lsunched a large acale scheme of inseminating cattle

which became popular by 1938, In 1930 it was introduced in
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dairy cattle in Demmark and the first .merican Artificial
Ereeding issociation was formed in 1338 in Hew Jersey.



REVIEY  OF LITVRATURE

The adoptlon of artificial inseminstion as & breeding
method 1s necessary to solve many problems thet confront the
poultryman today. It would bring within his reasch the
maximum amount of benefit from the modern breeding methods,
such as, the use of proven sires, fertilizing of hsns in
batteries, improving fertility rate in turkeys as well as
incressing the possibility of bringing about crosses between
breeds and species when natural mating is very difficult if
not impossible.

Ivanov (1913) studied artificial insemination in fowls
using semen from the vasa dersrentisa of killed males., Jayne
(1914) used artificial insemination to study the activity of
spermatozoa in the oviduct of the fowl kept separated from
the cook. Since then numerous research workers being
provided with almost unlimited opportunity to conduct
investigations have added mueh to our fundamental knowledge
of the physiology of reproduction as well as accumulated
information useful to the practical breeder.

Crew (1926) and ‘warren and Kilpstrick (1929) reported
that under natursl conditions 7 to 10 days are requirsed for
the semen of a newly introduced male %o supplant that of a
nrevious male, whereas only two days may be regulired with
the use of artificial insemination (Warren and Gish, 1943},
Consequently, ertificial insemination would provide better

facilities in & breeding program with double or tripls shifts



when the use of 2 or 3 males 1a a single pen of females is
desired in a breeding season,

This research was noticeably stimulated in 1935 when
Burrows and ‘uainn (1935) and Burrows and .uinn (1937 and 1939)
reported a cheap and harmless method of ocollsction of ssmen
easily and directly from the cock. It is now gsnerally
agrsed that artificiael collection of fowl semen in practice
ia best done by "milking"” of the bulbous ducts or vasa
deferentia after stimulation of ths &bdomen and vent by
manipulation to bring about ejaculstion (Burrows and uinn,
1337 and 1939; Burrows and xarsden, 1938). This method is
applied to turkeys (Burrows and “uinn, 1937, Burrows and
dareden, 1937 and 1938) and adopted to ducks, peuncock,
finches and canaries ( Bonedenna, 193%) as well as to pigeons
and doves (Jwen, 1241).

‘uinn and Burrows (1936) compared the results of
artificial insemination with those of natural mating, when
the male and the female differ greatly in body welghts and
demonstrated the possibilities of obtaining better fertility
with artificial inseminetion in contrast to that when
natural meting was used. Burrows and darsden {1938)
obtuined 88,4 por cent fartility with artificisl insemination
in a flock of ten turksy hens and one old tom against 7.5
per cent fertility following natural msting,

The economlc production cof poultry and eggs ls ths
determining factor for the survival of the industry ané s

breeder must, therefore, produce its product as efficiently



=g pnssible, This is, perhaps, the main reason for the
general adoption of artificlal insemination in practical
poultry breeding particularly the turkeys (Bonnier and
Trullson, 1939). The reproductive power of the cock is at
its maximum in his first season ( 9-15 months } which rapidly
declines after a year (iunrn, 1938), Therefore, it is of
economic necessity to use artificlal breeding in order to
get the most out of an outstesnding proven sire.

The c¢ock "treads"” the hens up ¢o 30 to 40 times in a
Gay during the breeding season (Heussr, 1916; iartin snd
anderson, 1918; renculte et.al, 1930). But 14 per cent of
these copulations may not be acoompasnled by true ejaculatss
{Parker et.al., 1940). Thus the production of spsrms and
their distribution bstween different conulations are factors
determining the value 0f the cock. lunro (1938b; found that
a maximuwa of lxlﬂs spermatozna per insemination are reculred
for good fertility. fariker et. al. (1942b) estimated that
if such sjuculation were limited to this number, cocks
would be c¢apable of fertilizing 17 to 24 hens per day. gut
20 per cent of the ejaculations contalined less than 1x10
sperms, it seemad that under natural conditions a few hens
cnuld be fertilized propsrly by one male in & dey, unro
(1938} and Hammond {1940) reported that tho lower the
concentration of spermatozoa in the semsn the larger is the
portinn of ejaculate required for sn insemination with
optimum chances of success. In order that artificial

insemination be of real practical value there must be an



adequate number of fertils spermatozoa in the semen to be
used and that it must be stored outside the body of the
animal for periods long enough to transfer them to the female
to be inseminated.

The storage of semen 1s an important aspect of artificlal
breeding. according to our present knowledge it is best
stored in the pure state (ueber, 1936; Komarov and
Gladcinov, 1937; “inburg, 1339; Green, %Winter and Comstock,
1942). The keeping cualities of fowl semen have consistently
been found to be relatively poor, notwithstending the totsl
absence of accessary secretlons and the high concentration
of spermatozoa in it,

Although fowl semen can be kept with little success in
artificiel medis, the spermetozoa of the fowl c¢ontinue to
fertilize eggs for two to three weeks after & single mating
or artificial insemination., The duration of fertility
after cnitus was Tirst studled by Barfurth (1896) and since
then by numerous investigators (Ivanov, 1924; Crew, 1926;
warren and Kllpatrick, 1929; Walton and Wethawm, 1933;

Burrows and ‘uinn, 1938; Nicolsides, 1934; Parker, iekenzi
and Kempster, 1942b; Van Dremmelen, 1945 and 1346).

sunro (1938, found spermatozoe remelined viable in the ligated
vas deference of the cock for 26 to 28 days. The long
duration of fertility in the dnmestic fowl after a single
mating, without any apparent spermatotheca or localitles of
concentrated stored sperm in vivo, and the replacement by

fresh sperms from a recent coitus, is still unexplained.
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nvaztlirsations Into the fats of spernclonos might throw
farther 1izht on sose of the Interasting and unexplalined
phenomena of asvian sex ﬁhyﬁialagy.

Spermatogon, s eells morpholorically differant
from the rast of the body ¢ellis, have atiractasd attention
dince its discovery as a constituent of the semen by Lisuwonitock
in 1676, Varlier workers pald great attention to the morphology
of the spermatozos ag a bearer of hereditary charsctors to
porpotuste the speeles, In recent veasrs ressarch was directed
towards correlating various gemen characteristics with the
fertilizing abllity of the . -rmatozpa vhile others have méinly
endeavoured to prolong the life of marmalian spermatozoa in
vitro by affeeting changes in their surroundings medis and
nutritional renuiremonts,

In fact, oxtension of sperm 1ife is one of the chlef
sims »f dilution which may bhe bhrought sbout by inmnroving the
environment of the spermatozoa. Nedenz (1928) used glucose
successfully for the raduetion of electrolytes, Kusnetzows gb.
=l (1932) developed n semen dlluent containing glucophosphate,
Lardy and :1:11llps (1939) rocommended the apceyolie phosphste
dilusntas, In the fowl the earlier dlluentsz were mpade from thin
sgreyhite and fgsotonie soline solutions, (Nikitina, 1922: Griffin
1938, The addition of nutrisnts {(Bernsteln, 1932h) ts dilusnts
of bull semen 4i1d not greatly ineress . the survivael of the

sperms, dunro (1938) found detrimentzl afects of diluonts



in fowl a#s compared with "sperm serum"., Cwanson and
Hermann (1741) reported tnat the property correlsteod with
fertility was the survival period with vigorous motility, .
However, these diluents alone or with nutrients does not
seem to have prolonged the gurvival period of spermatozoa
in vitro or vivo markedly particularly those of the ohicken
sparnatozos,

To maintain the fertility power of the bull semen it is
important to reduce the initial bacteriasl population by care
in collection and to check bacterial growth by storage at
5 OG. 3emen from the cock 1s collected from the papillse
on the wall of the clnaca (Burrows and Juinn, 1937 and 1338b)
end is heavily contaminated with bacteria {(Grodzwskl angd
Marchlewshi, 1335; Xoch and Robilland, 1345; Smith, 1949).

The duration of the period of successful storage of
foertile gsemen is of prime importance in artificial
insemination and in the fowl the maintenance of fesrtilizing
power in vivo in the hen's oviduct is particularly important
in view of the regular, almost daily, ovulation (larker
et. al.,, 1942b; Van Dremmelen, 1345b, 1946a). It seens
poasible that multiplication of bacterlal organisms might
contribute to the rapid deterioration in vitro of the
fertilizing ability of the oonck's semen,

with these few fascts the object of the present
investigation was desgigned to study:

(1) 7o determine whether or not the control of

bacteriel growth in chicken semen by the addition



of antibiotics in semen will result in prolonging
the surviveal period of the fertile spormatozosa
in vitro,

(2) To study whether or not there is a complimentary
effect or evidence of aynergism following the use
of antibiotics combinations.

(3} To study the effects, if any, of sex hormones in
improving the quality of semen éduring storage.

{4) To study the effect of thyroxineon the viasbility
and fertilizing capacity of chicken spermatozoa.

{(5) To determine the value of some of the diluents in
chicken semen.

(6) To determine the effect of some sultabls reagents
referred to above on the fertilizing abillty of
chicken semen.

A48 early as 1917 Ivanov recognized and investigated the
possibility of controlling the spread of infection by adding
certain chemicals to contaminated semen. 1In 1940 Shettle,
working with humen semen, reportsd encouraging results with
sulfenilamide or sulfapyridin. Knodt and Salisbury (1946)
were the first to study the feasibility of using cortain
bacteriostatics to control bacterial growth in bovine ssmen.
He found that 200 to 300 gamma per milliliter of sulfanilamide
significantly increased spermatozosal livability, They,
however, attributed the beneficlal effect of sulfanlilemide
on fertility to change in metabolism of the spermatozoa

rather than to the control of bacterisl growth alone,
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Phillips and Spitizer (1946) recommended the use of
sulfathalidine or gsalfasuxidine at the rate of 0.03 per cent
to prevent bacterial growth in bull semen. ®oote and
Salisbury (1948) reportsd that sulfanilamides have no
deleterious effect on gpermatogensis of bulls and recommended
the use of sodium-~sulfa-methazine and carboxy~-sulfa-~thiazole
as antibecterial re-agents to be added to the semen samples,

The recent discovery of antibliotics has aroused
considereble interest as to their possible use in bull senmsn
to improve its fertility. Salisbury et. al. (1947} has
pointed out thet the bvacterial growth in bull semsn can be
inhibited by ths addition of sulfanilamide, penicillin,
streptonycin snd penicillin plus streptomycin without any
hermful effects on spermatozoal motility. .dmouist (1348-
49) has shown that both penicillin and streptomyclin increase
the fertillity rates of gertalin relatively infertile bulls.
He recommended that lsvels of streptomycin above 1l00 gamma
per milliliter d4id not significantly decrease sgporm
1ivability. Tasterbrook et. azl. (1950) reported a significant
increase in fertility on the addition of 100 garma per
milliliter streptomycin to bull semen. almaulgt (1351}
repprted thet penicillin {1000 units per milliliter) and
streptomycin (1000 ga#ime per milliliter) either singly or
together are quite vazlusbls %o improve fertility of carteain
low fertile bulls.

Recently workers in the field have focussed attention

on some of the newly developed antibiotics including
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aureomycin, polymyxin anéd chloromycetin. TReports by Layer
et. al. (1950), Sykes and iixner (1950) and Foote and
Bratton (1950) indicate that aureomycin inhibits bactsrial
growth but is rslatively toxic ¢o the motility of bull
spermatozoa. Polymyxin (Foote and Bratton, 1950) and
chloromycetin (Sykes and ¥ixner, 1950}, seems to be loss
harmful to the spermatozoa than the former antibiotic,
Unfortunavely the informatlion avellable on the use of
bacteriocastatics in chicken semen 1lg very scanty. Hoch and
Hobbillané (1950) reported that bacterial contamination is

the factor most detrimental to preservation of chlcken

spermatozoa in vitro. Smith (1949) reported that streptomycin

checked bacterial growth but did not improve motility or
fertility; whereas egg white improved the motility but did
not inhibit bacterial growth. \eakley (1950) reported that
fertility secured with fowl semen dilluted with saline plus
polymyxin compared favourably with that obtained with the
untrested control semen., The present investigsation
discusses the effects of the antibiontices - penieillin,
terramycin, streptomycin and polymyXin alone, or in
combination, on the livability and motlility of chicken

spermatozoa in vitro.
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BENERHA RBETHOD ARD PrROUCEDURD

The gsemen used in the preliminury trisls was secured
from elx fully matured New Hampahlire cocks about a ysar old.
These cooncks were bred at the Haryland University Poulsry
Form sné were teken from there to the Depurtment of DPoultry
Huabandry of the University of laryland anéd housed there 1in
vatteries., Two males were kept to a battery caze., Thay
rocelved feed and wabter at all times and artifieial light
twenty-four hours par day.

The ¢ncks had been regularly submitted to lnduced
ejaeculation for several wseks preceeding the experiments
an@ Shereafter during the period of investigation. The semsn
wald colleocted from the males by the methed descrilbed by
Barrows and ‘uinn (1935, 1337) in ¢clean glass test tubes,
411 glasswares used wers thoroughly cleaned and flashad
with distilled water and dried in hot sir electric incubator
befors they were used. To aveld temperaturs shock,
dilutions were not made antil the semen had rezched the
tamperstare of the waterbath used for atoring the semen at
desired tamperaturs,

Owing to the small volume of the ejaculate emitted by
the cnck a composasite sample was used which was thoroushly
mizxed with = clean glass rod., The semen was observed
daily under the mioroscope in a hanging drop to determine

survival time and motlility rated as follows.
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dotility State of Spermetozoa

Index

Lo Vigorous progressive motion with swirling.
3 Progressive motion of the majority, but

no swirling.

2e kajority motile, less than half progressing
activity.
1, Jfajority stetionary with vibrating tails.

Few or none aotively progressing.

5o Only a few showing any movement.
O. Practically nons showing any movement.

The dilutions were kept constant at the level of 7 to
1 (i.e, 9 parts of semen plus 1 part of diluent}. The
control samples were asuslly diluted with sodium citrate
solution {(4.75 per c¢ont). The solution of antibiotics were
prepared in isotonic sodium citrate solution or as indicated,.

The hens used to determine the fertilizing capacity
of the semen were maintsined in laying batteries and to
snsure théir infertility were insemilnated only after they
had leid a series of infertile eggs. Care was excercised to
inseminate only the hens that dis not have a hard shell egg
in the oviduct, Semen was inseminated by the technique
describsd by Burrows and 4oinn (1338) using one tenth
milliliter per inseminastion or as indlcated. The fertility
trials wers carried out between Jctober 1952 and warch 1953.

Following insemination all ths hens were trapnested
and the eggs marked with number, date and treatment, The

fertility of all the eyggs used in these experiments was
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obtalned by cendling after five days of incubstion.
record was maeintained for each egg lalid by each hen from
second to fourteen dzy after insemination.

When 2 hen produced congecutively five or more infertile
eggs she was congidered infertile until egain inseminated
and was free to be used in a new experiment. Hens very
rarely produced a fertile egg when the preceeding five eggs
have been infertile., Iowever, in order to completely
eliminate the chances of carry-over of fertility from one
trial to another a period of one week was s8till allowed
between trials,

For purposes of comparison, fertility was calculated
ag the percentage of fertile aggse produced in the first and

secon@ week beglnning on the second day following insemination.



EFFTCT OF 4NTIBIOTICS (PENICILLIN, TERRAMYCIN,
POLYUYXIN, AND STREPTOMYCIN) ol
CHICEIN SEMEN PRELOERV.TIOHN,

&, Penieillin

The bacteriology of bovine and chicken semen is, indeed,
an important factor affecting both the motility and survival
perlod of ths spermatozoa. MOtillty is not as good an index
of chicken semen quality &s in bovines where it has proved
to be a dopendable estimation of fertilizing capacity.
Mowever, the present study discusses the effect of psnicillin
used to control the bacterial growth in chicken semen and
thereby extending the survivel time of spermatozos,

3ince Grodzinskl and darochlewski (1335) and Koch and
Robillard (1945) demonstrated thet the semen from cocks
was highly contaminated with baoteria, Smith (1949)
considered that rapid proliferation of bactsris may be
responsible for the deterioration in vitro of the fertilizing
czpacity of the semen. slmouist (1948), (1349), and (1943b)
has shown that both penicillin and streptomycin increase
the fertility rates of relatively infertile bulls. iyers
and Almquist (1951) undertook extensive study of
bacteriostatics comparing their effects on spermatozosal
livability end control of baasteria in bovine semen.

It mey be seen from the table given below that aureomyclin
brought about & highly significant decrease in bbvine
spermatozoal livability when compared with the control or

penicillin treated samples. Penlelllin and streptomycin
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sinzle or in enmbinastion, meintained motility which was

ag good as that of the untreated semen.

Table 2 -=-- showing the comperautive toxicities
of auriomycin, penicillin and streptomycin
upon %the livability of bull spermatozoa,.

(myers and slmcuist, 1945)

Percent motile spgrmatozoa after Bacterial

Treatment gtorege at 4 - Co. for days counts on
0 2 4 6 10 12  IL 4 days
_ Willion/ml
Sontrol N 54 57 &7 38 24 17 9 1 35,000
sariomyein 64 42 15 5 0 - - - 30
2
Penicillin 6L 56 45 34 22 14 8 3 460
Atreptomyecin 64 55 45 31 18 13 8 & 40
Pennicillin 64 55 48 38 20 13 8 3 76
plus 3
Streptomycin

1., 1,000 ug per ml.
2. 1,000 units per ml.
3, 1,000 penicillin plus 1,000 ug streptomycin.

The problsm of preservation of motility and fertilizing
gquality of stored dilutsd chiocken semen is by no means
solved to date. The aforementioned reports show the
progress which has been made so far with antibiotics in
bull semen. In regard to chicken semen no work on these
lines seems to have been done since the first report by
Smith (194%). He used streptomycin at the rate of 50, 100

and 200 gamna ner milliliter of fowl semen which have
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effectively checked bacterial growth, but did not improve
the motility or fertilizing power of sgpermstozoa in stored
diluted semen. 1In view of these facts and on the
conslideration of the success obtalned by dairymen the
present attempt is mede to test the effects of some more
antibiotics on fowl semen ussd in routine artificial
breeding.

In the initial experiment semen from individuzl males
previously described was collected and stored separately
in clean 6 c¢.c glass tubes., The semen from each male was
divided into two equal portions. To one of thess sseries
of samples penicillin wasg added at the rate of 500 units
per milliliter, To the othser tube which served as & control
0,05 milliliter of isotonic sndium citrate solutionn was
added, so that the rate of dilution in both the tubes
remained tho same, The six individual males semen samples
were stored 1ln a water bath kept at &.SDG,, during one
trial, at 10°C. during the second trial, &nd at 15°C during
a third triel, The sperms were observed dally under the
microscrope in 8 hanging drop t0 determine the survival time
ané motility.

The results are summarized in Table l. It shows wide
individual differsnces, Further as far as tho survival
time of apermatoroa, based upon motility, is concerned, a
low temperature of 4 - 5°C seems to be the best for
storage. Detrimental effect of the enviroamsntal
temperature is well marked &g the temperature 1l raised to

10°¢ and 15°9c.
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Table 1
Supvival time of spermatozca in semen sample from
individual males held separately at varlous temperatures

(one half of each sample treated with penicillin).

No. Sperm survival time in days
Trial of
male 100G 150C

L-
Treated Control Treated Control Treated Control

I 1 7 3 5 3 3
2 6 b 5 3 3

3 A 3 5 & 3 3

4 10 9 4 5 3 3

5 2 2 3 3 3 3

6 3 3 3 3 3 3

II 1 7 7 5 5 2 3
2 9 9 4 5 2 3

3 9 8 6 5 3 3

4 4 I 5 6 3 h

5 3 5 5 5 2 3

6 8 8 4 4 3 3

III 1 5 5 5 6 4 3
2 6 6 4 5 4 4

3 6 6 5 6 L 4

4 7 7 5 5 3 3

5 6 7 & & & &

6 5 6 5 5 b A
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These results (Table 1) support the view that &
temperature below the hen's body was favourable for the
astorage of fowl semen (Tshikewe, 1930; iarchlewski, 1935;
Munro, 1938b). But in chicken insemination the semsn used
must be of such quality so as to remain viabls over an
extended period of time «nd fertilize several eggs.

Recently Garren and Shaffner (1952) reported that 10° ¢
tamperaturs seems to be the least detrimental storage
temperature to fertilizing cap=city of undiluted chicken
semen., In view of this fact and on the consideration that
chicken semen is highly contaminated with beoteria it
appeared desirable to use this temperature (10°C) for the
study of the effect of antibiotlios on the survivel time
and fertilizing capacity of spermatozos during storage of
chicken semen,

In another experiment the effect of different levsels
of penicillin were studied. The levels of penicillin used
and the results obteined are summarized in Table 2,

In general the results are not consistant. However,
there seemed t0 be a trend obtained in the experimental data
which indicated & possible superiority of semen treated
with 160 to 800 units of penieillin (Penicillin G-potassium
salt) per milliliter over that untreated semen samples,

In one group penicillin at the level of 4000 units per
milliliter eppreciably increased spermetozoal livability.
However, concentrations greater than 1000 units are not
likely to be tolerated by diluted chiocken semen without

toxic effects,.



Table 2
Effect of Penicillin on the livabillty of ehicken

spermatozoa after storage at 4-50 c.

Treatment Survival time days

Trial numbers

1 2 3 4 5
Controls 8 6 9 8 6
1000 units/ml 9 6 9 - -
800 units/ml 8 6 9 - -
400 units/ml 9 3 6 - -
200 units/m} 9 9 12 - -
160 units/ml 8 6 9 - -
6000 units/ml b 4
4000 units/ml 8 9
1200 units/ml 6 6
800 units/ml 10 8 6
600 units/ml 8 A 7
160 units/ml 9 7 8
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The effects of various concentrations of penicillin
in diluted bull semen was studied by .lmouist (1947) and
almquist, Throp and Knedt (1948). They concluded that
concentrations in excess of 1000 units per milliliter
brought about significznt decrease in spermatozoal viability
during long term storage. Foote and Salisbury (1348)
reported that 200 units of penicillin proved to be toxic to
bull spermatozos in one of the two lots studied. Hennanx
et. a8l. (1948- cit. by Easterbrooks, 1951) observing one
bull which had received s total of 2,400,000 units of
penicillin parenterally at the rate of 800,000 units dalily
for three consecutive days reported marked reduction of
semen quality of the bull fifteen hours after the last
treatment when compared to & sample taken the dey before
treatment began,

Farthser lines of inguiry should be concerned with
finding more accurately the optimum level for the treatment
of chicken semen or testing combinetion of this drug with
stretomycin, terramycln and polymyxin for evidence of
complimentary action in improving the visbllity, livsbility
and fertilizing o=psclity of spermatozoa,

b. Terramycin - Terramycin hydrochloride

No work seems 0 have been done with Terramycin in bull
or chicken semen. Easterbrooks (1351) appears to be the
first worker who used this drug at levels of 20 gamma per
milliliter in bull semen and comparsd its effect with those
of streptomycin by split method device, His findings are



22

Table 3
Showing the effect of temperature oan chicken

spermatozoa during storage at 4-5°2C and 10°C,

o
Survival time in days
4=59°C 10°¢
Triel numbers Trial anumbers
%

Treatment 1l 2 3 FA 1 2 3 4

1. 8 8 10 6 5 6 6 8

2e A 8 9 7 & 4 6 6

3. é 10 11 9 6 5 8 7

ak

l. Untreated semen.

2. Semen diluted with isotonic sodium citrate solution
at the rate of 9 to 1.

3. Semen tresated with terramycin {100 ug/ml of semen)
solution at the rate of 9 to 1.
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baged on the results obtained by treating 1157 snd 1153
cows with streptomycin and terramycin respectively. iie
found an overall difference of 0,1 per cent in favour of
the gtreptomycin trectment which he reported to be
statistically non-significant.

In an initial experiment a flat dose of 100 gamma per
milliliter of terramycin in sterile distilled water was
used to control baeterial growth while studying the effect
of 4L = SOG and 1006 storage temperatures on the livability
of chicken spermatozoa.

In this experiment the following 3 groups were included:

1) Pure semen without any diluent.

2) Semen to which isotonic socdium citrate solution

was added to meske the final dilution to 9 to 1.

3) Semen diluted with terramycin solution (100 ugz/0.1
ml,) keeping the final dilution ©o 9 to 1, and drug
concentration to 100 ug/ml. of semen.

The results are presented in Table 3 which indicated
that treating the individual samples with terranmycin nay
have enhanced spermmtozozl survival.

In other experiments the effects of differcsnt levels
of terramycin, in two phases, were studied, Following
routine collection and examination, each sample 0of semen
wag divided into four ecuzl portions. The first three
portions received 20, 100, and 200 gammas per milliliter
of terramycin respectively while the fourth ons rsceived
no terramycin ton gserve as control. This phase of wnrk

was replicated 4 thumes.
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In the other phase of the study of terramycin, levels
of 40, 100 and 120 zammas per milliliter were used., These
treatments were duplicated, one seriles helnz stored &t
4 - 59C and the other on at 10°C,

The results of the above experimenis are sunmarized in
Tables 4 and 5. In conziderin- the trend in the experimental
data which indicated a possible supericrity of semen treated
with 40 =~ 100 gasma of terrarycin per milliliter over that
treated with penicillin at a rate of 160 tc 800 units. It
may, perhaps, alsc be menticned that the drug seems tc act
better at 109C than 4 - 50C,

c. Folyuyxzin

Polynyxin 1s a relstively new antiblotic wihich has
become avallable, snd 1t seems advisable tc investigate its
bacteriostatic properties relative te semen ypro . .zvation. The
procedure used was the same as previously described for the
studv of terramyein and the results are summarized in Table 6,

The review of the data in Table 6 indicated that senren
rixed with polymyxin survived sozewhat longer than untreated
senen. The optirum level appears to ba between 16D to 400
ganme per milliliter,

d. Streptomycin (sulfate)

Viability of diluted bull seren in the presence of
streptorycin wes observed by hLennanx gt. al. (1948 cit. by
Lasterbrooks, 19Y1) and by Sykes and lixner (1950) to be

increased over that observed for untreated samples.
Concentraticns as high as 300 ga:mma or more of streplonyclin
per milliliter did not cause any ccnspicucus toxic effect,



Table 4
The effect of different levels of terramyecin
on chicken sperm livability stored at 4-5° .

Survival time in days

Treatment
with

terramycin Trial numbers

1l | 3 4 5
Saline control 4 9 6 5
20 ug/ml 5 11 6 6
100 ug/ml & il & 9
200 ug/ml 4 9 7 9 5

Table 5

Comparative effeot of different levels of terramycin on
chicken sperm livability stored at L~5° ¢ and 10° ¢.

Survival time in days
Treatment

to?izgyoin ™ Trial numbers ¢
1 2 3 4 5 1 2 3 4 5
Control L 12 13 7 7 5 6 6 8 5
40 ug/ml L 11 16 6 9 6 8 8 9
100 ug/ml 6 10 11 6 7 3 6 8 9
120 ag/ml 9 11 17 8 9 5 5 10 7 7
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Table 6.
Showing the effeot of different levels of polymyxin
On the livability of chicken sperm stored at 10-12% .

Survival time in days

PTrial numbers

I II I1X
Untreated semen
eontrol 4 3.5 beb
Untreated semen with
oil filc-on top 5 bheb 5
Saline coatrol bhe5 545 5
Poly 150 ug/ml 4.5 7 5.5
Poly 150 ug/ml 4.5 6 5
Poly 300 ug/ml 6 6 6
Poly 300 ug/ml 6 6.5 7
Saline control 5 beb Leb
Poly 400 ug/ml 6.5 5.5 6
Poly 400 ug/ml 5 5.5 5¢5
Poly 6C0 ug/ml 5 he5 5
Poly 600 ug/mi 5 5 Le5
Saline control & bed &
Poly 900 ug/ml & 5 bhe5
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~lmquist, Glantz and Shaffer (1949), however, reported
that concentrations greater than 1000 gamma per milliliter
decreased viability. JOConcentrations avove 100 gamma per
milliliter provided falirly good bacterial coantrol.

“hen streptomycin {1000 gamma/ml) was added to the
semen of a grouap of rslatively infertile bulls, Almguist
(1949) reported marked improvement in fertility in
comparison to that of the untreated c¢ontrols, Eessterbrooks,
Heller, Plastridge and Jungher (1949 and 1950) by adding
streptomycin fulfate at the rate of 100 gamme/ml, of diluted
bull semen found an increase of 8.7 per cent of fertility
aver untreated controls,

The only report of the use of streptomyein in chicken
semen available is that of Smith (1949) who used the drug
in concentrations of 50, 10C and 200 gamme per milliliter,
He found that these levels effectively controlled bacterial
growth in chicken semen but did not improve the motility
or fertilizling power of chicken spermatozoa,

The object of this experiment is to study in detail
the possible effect of streptomycin on viabllity of chicken
gseman in different concentrations, The levels studled were
150 gamms ,, 300 gamma, 600 gamma, 700 gamma, 900 gamma per
milliliter of semen keeping the dilutlion &s 9 to 1.

The method and procedure is the same as dsscribed
before @xcaept that more control samples were lncluded in
order to have better comparissnn of ths results of tresated

samples., Thers were three routine control samples dlluted
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with 4.75 per oont of sodium citrate solution to measure
any nossible effect of the small amount of dilution. In
addition, two untreated controls wers also included, one
having a film of paraffin oil on the top and the other
without any oll. The samples were stored in & water bath
maintained at 10 = 1236 temparature., The results obtained
are sumnarized in Table 7.

The data contained in Table 7 show a uniform
improvemant in sperm viabllity on addition of various
concentrations {15C ug/ml to 1100 ug/ml) of streptoayein to
chicken semen. These results indleate that streptomycin
is slightly superinr to penicillin, terramycin or polymyxin
as & bacteriostatic to be added to chioken semen. Ths
optimum level for the treatment of chicken semen with
gstreptomycin in the present experimsents appears to be about
6500 to 700 gamma per milliliter. Ths results show that
above 700 gamma per milliliter and bolow 300 gamuma psr
milliliter a decline in sperm livability oocursd., Furthsr,
these Tasults do not sgree with the report of Sméth (124%)
that streptomycin 4id not improve motility of speraatozoa
in stored diluted semen.

e. Comparison of antibiotics and their combinations

The present investigations discuss the comparativs
affect of terramycin, polymyxin and streptomyein and their
combinations with penicillin.

The method and procsdurs wses practically the same as

discussed above., In order to minimize the veriebility known



Table 7.

Siiowing the effect of different levels of streptomycin on
ohicken sperm livebility stored at 10-12° C.

Survival time in days

Treatment
Trial numbers
I II I1I

Untreated semen control 5 4 A

Untreated semen with
oil film on top 5 beb 55

Salins souirol Leb beb 5

Streptomyein 150 ug/ml
Streptomycin 150 ug/ml

6

5
Streptomyein 300 ug/ml §.5

5

L

W

Streptomycin 300 ug/ml

Streptomyein 400 ug/ml
Streptomycin 400 ug/ml

Saline control Leb heb 5

o=~ WO 4

Streptomycin 600 ug/ml
Streptomycin 600 ug/ml

Streptomycin 700 ug/ml
Streptomycin 700 ug/ml

=3 ~30
OvON AW
o o
Wi

Saline control 5 beb 55

Streptomyein 900 ug/ml 6
Streptomycin 900 ug/ml 6
6
5

A B AN

Streptomycin 1100 ug/ml
Streptomyein 1100 ug/ml

vity ONOh
VRNR WA
.
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Lo exist butween ecjaculates of the same individusl as well
ags within individuals & compogite sample of semen was used.
Further, to minimize this variability all comparisons,
between treatments and controls of differsnt treatments,
were made on 2 sgplit sample baslis. That is to say,thuy

the entire composite semen semple secured from the six

New Hampshire males on a single day was dividcd into ths
nuwnber of porticns indicated in Table 8,

Terramycin, FPolymyxin and Streptomycin.

Two treatments of 150 gamma and 300 gumme per milliiiter
for each of these antibliotics are used in duplicates. They
were repeated three times, thus making six repllicates. The
data is summerized accordingly in Table 8, which indicated
saperiority of semen treated with 300 gemma per milliliter
of streptomycin over that of terramycin and polymyxin.

Since each of the antibiotics previously reported have
proven t0 have some beneficial effect, it was decided to
conduct a few trials to determine whethsr or not the
antibiotlios in comblnation might prove more effective than
any one of them singly.

In these trisls, peniecillin &t the rate of 1000 units/ml.
was onmbinsd with terramycin, polymyxin and streptomycin at
the rate of 150, 300 andé 1000 micrograms or units per
milliliter. in another trinl, streptomycin and polymyxin
were combined at the rate of 700 gamma per milliliter. The
results secured with these combinations sare sumuarized in

Table Y.



Table 8.
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Showing the comparative effects of terramycin, polymyxin
and streptomycin on chicken sperm livability stored at

10-120 C,

Survival time in days

Treatment™*
Trial numbers
I o IT III _ uean
Salins control 3.5 4 3 3.5
1 5 4 3
3.6
ls Ay 4 2
2 b 4 A
Le3
28 5 LeS Le5
3 b 6 5 s
la bLed 565 5
Saline ocontrol 3.5 b5 b 4
4 6 5 5
5eks
4La 7 Le5 5
5 6 5 5
Sa 6 5.5 & >3
6 5 5 7
6a 5 5 6 ak
* 1 and la Terramyein 150 ug/ml
2 and 2a Ploymyxin 150 ug/ml
3 end 3a Streptomyein 150 u9/m1
4H and La Terramyocin 300 ug
5 and 5a Polymyxin joo ug/ml
6 and 6a Streptomycin 300 ug/ml
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The trend in experimental data (Table 9] indicates
that the addition of terramycin and polynyxin to
penicillin had little, if any, effect in increasing the
survivel time of spermatozoa. Peniclillin and streptomycin
proved beneficial in prolonging survival time sa d4ié the
addition of streptomycin and polymyxin.

It is suggested that levels of 150 gamma per
milliliter of terramycin and 300 gemma per milliliter of
polymyxin or streptomycin with 1000 units of penicillin
appears to be fairly good workable levels to preserve
chicken spermatozoa livebility during short storsge periocds.

A marked complimentery effect in the control of
bacteria was reported by .almguist (1948) end Almquist et. al.
(1950) when penieillin and streptomycin were added in
combination to dilute bull semen., Dosges of 1000 units
and 1000 gemme per milliliter of penicillin and streptomyecin
reospectively did not reduce viability of spermatozoa during
storage. Using the same concentration of penicillin and
streptomycin, sixner (1949) reported neither inorease nor
deerease in ths fertility of semen from relatively fertile
bulls. When streptomycin was compared with a combination
of streptomyocin plus penicillin, and added to bull semen
diluted in egg~-yolk citrate and sulfanilamide, Easterbrooks
et. al. {(1951) reported & trend favouring the addition of
streptomycin alone,

In analyzing the data presented in Tuble 9, no

evidence of synergiam or complimentsry effect is



Table 9.
Showing the comparative effects of antibiotiocs (penieillin,

terramycin, po

in and gtrep

livabllity stored et 10-12% C,

tamycin& on chiecken speram

33

Treatnent

Survival time in days

Trial numbers
Il

111

Saline control

Penicillin 1000 units plus
Terramyein 150 ug/ml
Terramyein 300 ug/ml
Terremycin 1000 ag/ml

2aline oontrol

Panicillin 1000 unita plus
Polymyxin 150 ug/ml

Polymyxin 300 ug/ml
Polymyxin 1000 ug/ml

Saline control

Penioillin 1000 units plus

Streptomycin 150 ug/ml
Streptomyocin 300 ug/ml
Streptomyein 1000 ug/ml

Saline control

Streptomyocin 700 ug/ml plus

Folyamyxin 700 ug/ml
Polymyxin 700 ug/ml

ok ah s

hebd

+und

hod

O\NnAR

beo5

A O

haeb

Wi\
T
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bo5
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beb




34

manifested, Therefors, ths author agreeing with the view

of Easterbrook et. al., (1351), Tavours the addition of

gtreptomycin alone in chicken semen, as preservative during
short storags.



EFFECT OF ANTIBIOTICS (PENICILLIN, TERRAMYCIN,
POLYMYXIN, AND STREPTOMYCIN) ON PRESERVATION
OF SEMEN DILUTED WITH VARIOUS DILUENTS.

Considerable attention has been paid to the question
of diluents for semsn, both from the point of view of
increasing the volume ag well as promoting longivity of
spermatozoal life. Likewise conditions of storage have
much been extensively investigated and several diluents
heve been used with success, notably the egg yolk
citrate and yolk phosphate pabulum. BEven the semen itself
has been used after inactivation. But none of these seems
to bs entirely satisfactory particularly when they are
added to chicken semen. 1In contrast to artificlal
diluents, the addition of chicken embryo extracts to bull
semen 1s reported to promote motility as compared to that
of the untreated semen. Many workers have used such
fluids as Ringers and Loocke~Ringers which acoording to
Baker (1931) did not maintain high sperm activity over a
long period of time and contalns quite unnecessary
substances.

In the earlier work with fowl gemen, diluents
were made from thin egg albumen and isotonic saline
(Nikitina, 1932; Griffini, 1933). Hunro {(1938) found
detrimental effects of diluents to fowl spermatozos as
compared with sperm serum. In contrast to this, chicken
semen was diluted with Ringers solution by Burrows and

Trollson (1939} who found that the fertility of hens
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inseminated with the semen treated with Ringers at the
rate of 1 to 3 exceeded that produced by whole semen.

In sperm serum, blood serum, thin egg white, and in shell
gland flald motility of fowl sperm was found to be
supported when conmpared with salline solutions. In Tryode
or Ringers solutioans, a&s well as in the fluids from the
infundibulum and elbumen secreting portion of the oviduct,
the spsrme were immobllized at 1050?, though the change
wag raversible on lowering the temperature.

#ith these fesets in view it was thought desirable to
test the effloiency of scme of the diluents othar than
the artificizl ones, which on addition to chicken semen,
would support sperm life and motility during short storage
periods without impeiring the fertillizing capscity of
spermatozoa, The f{ollowling biologicalsz were chosen for
study in these experiments:

g8. Chorio-allantolc fluid (hen's ezz).

b <Chiocken blodd serum.

¢. Chicken semen serum (fresh semen with

spermatozoa removed),

d. Inactivated chicken semen {semen with spormatozos

removed following inactivation by hsat),

e. rasteurized whole milk.

f. Pssateurized skim milk and whey.

a. Chorio-allantoic fluld

To produce the Chorio-allantoic flulid used as a
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dilaent, fortile chicken egges wers lnoubstsd for about a
week after which time the fluid wase withdrawn e:zo. 01l 11y
The fluld wes then centrifugsd, allowed Lo stand for an
hour =né then ths supsrnastent clear luid was pipetted
out end stored in & refrigerator at L - 5°C $111 it wase
used,

4 series of 6 C.C. test tubes were used and 0.5 ¢.C.
gemen wag transferred from the large collecting gless
tabs to0 each of them by means of a greducted 5 nd,
pipette. ZEmbryonated egg fluld was then added *0o s&ch of
these semen nar-les seperebsly by ms=zns of & fipcly
graduated 1 ml, and 0.1 ml. glass pipettes in the
descending order 0.5, 0.2, 0.1, G.05, C.02, and 0.01 C.C.;
thus making approximate dilutions of 33, 16, 9, 5, 2, and
1 per cent reapcctively. The semen and ths embryonated
fluiad in the test tubes was then thoroughly mixed, by
zantly tilting the tubes up and 4down seversl timer, and
atored st 10 - 12%C in a water bath,.

The results, anumarated in Tabls 10, do not show any
consistent trend., Morsover, Chorio-sllantole fluld Goes
not appear to bs & gatisfaotory 4iluent ¢to hoeving
supported the sperm 1ife z2nd motllity batter than the
galine., There is sooes evidence thot Chorio-allantole
fluid is toxie to chicken apermetozoal livabllity end
metility {Mable 1l1l).

b. Chielen blood sarum

In another erxpariment the effscts of chicken blood



Table 10.
The effect of embryonated egg fluid (ohorin-allantolo)
on the livability of ohlcken spermatozoa.

Survival time in days

Trial numbers

Treatment* I II Iz IV Vv vI Vil
) 8 6 8 9 g 7 6 7
2 9 7 5 6 7 6
3 8 6 6 6 7 7
& 3 9 6 5 g 8 8
5 g 8 6 5 8 7 7
6 7 7 7 5 9 7 6
7 g8 7 8 6 10 6 6

Untreated semen

Semen diluted with 33% egg fluid
Semen diluted with 16% egg fluid
Semen dlluved with 9% egg fluid
Semen diluted with 5% egg fluid
Semen diluted with 2% egg fluié
Semen diluted with 1% egg fluié

=TRSO
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Table 11l

The eoffect of embryonated egg fluid (chorio-allantoioc)
on the motility and livability of chicken spermatozoa.

Motility rating in days
Treatment™ Sperm survival

o N ” 3 R time in days
Trial I
1l 4 3= 3= 3 2= 8
2 4 3 3 2- 2 5
3 4 3= 3 3- 2 6
4 & 3= 3 3 2 >
5 b 3= 3 2 2 5
é 4 3 3 Z= 5
7 4 3- 3 2= 6
Trial II1
1 & 3- 3 3 2 7
< % 2= 2= 1 é
3 L 3 2 1= 1 6
& b - 3 A= 2 8
5 4 > 3 2= 2 8
6 4 3ee 3= 2= 2=~ 9
7 4 J=e= 3= 3 2= 10

* 1. Untreated semen
2, Semsn diluted with 33 per cent egg fluid
3, Semen diluted with 16 per cent egg fluisd
4. Semen diluted with 9 per cent egg fluid
5. Semen diluted with 5 per cent egg fluid
6., Semen diluted with 2 per cent egg fluid
7. Semen diluted with 1 per cent egg fluid
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gorun »n the livabillity and motility of fowl spermatozoa
wers studied,

The blood wes enllected from four-week 0ld chicken
end stored in & refrigerstor at 4 - §QG for 48 hours,
Then the clesr zerum wes drawn out, centrifugated and
passed throush dbacterial filters to eliminate extraneous
conteminet im ¢s far as posgsible. This material was used
as a dlluent a2t the following ratlio: 9 parts semen to 1
pzrd diluasnt, 1 20 1, 1 %o 3, 1 to 7 and 1 to 15,

The rosults are tabuleted in Teble 12 which show
the chigcken blncd sarum has a favoursble effect on bhoth
1ivebility and motility of chicken spermatozoe as compared
with that »f the undiluted {pure) semen, Further, all the
4ilutiong used in thi= experiment have supported sperm
1iPe and motility better then undiluted contrels; but 1 to
1 and 1 o0 2 dilutions seems 0 have ylelded the best
results.

c.and 8. PFresh and inaoctivated chicken semen serum

A 8imilar zaries of nrarallsl experiments were zet ap
to study the comparative effects of two more diluents,
inactive ted chicker semer gerum end chicken sperm serum,
comparad with chicken blood serum. Zemen sarum Was
obtzined by centrifuzing the semen soon after collection
and earefually drawing out the supernatent fluid., With s
view to avold gross bacterlel contamination and to have
ebsolutely syverm free flulid it wss further pessed

through & bacterial filter and then stored at & - 5QG
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Table 12,

The comparative effect of chicken blood serum, inasctivated
germen serum and fresh semen serum on the lg?abllity of
chicken spermatozoa stored at 10-12" ¢,

Sarvival time in days

No. of Diluents Dilutions
txials

Control 931 l:1 1:3 1:7 1:15

1 Sémanfmhiakon

blood serum 3 5 5.5 5% 5% L*
2 Semen-+iohicken

blood serum 4 5 5 4L L* L*
3 Senen+chicken

blaggfaoran A 5 5.5 5% Le5* L¥*
1 Semen i # '3 A 3 kL 3 3k

Semen 4 # 4 4 4 3 3 3
3 Semont 3 b 3 3 2e5 265

1 Semeni resh
gemen Jerum & 5 5 3 3 3

2 Semen+ 'resh
semen serum 4 5 Le5 3 3 3

3 Sement ‘resh
semen .erum & heb 5 3 3 25

*  Heavy bacterial growth
# Inactivated chicken semen serum

control = Untreated somen
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bafore it was used. 7To obtain inectivated zemen serum
sample was first heeted in & watesr beth at 60°C for one
hour before subjecting it to centrifugation and
filteratingp,

The results enumeratsd in Table 12 show a diastinet
supesrioprity of chicken blood serum as & diluent for
chiocken gemen over sperm gerum and lnactivated shiclren
pomen serum. Fresh semen serum seemed to be better tham
tha inactivated scmen serum. agaln the dilutions of 1 to
l and 1 t0o 3 yielded better results comperatively.

Hecvy bacterizl contamination was invariably observed
in 211 the szmples purtlicularly those heving & grezter
volume of the diluentsfl to 3 to 1 to 15, Consequently
in subsegquent trials the effect of 211 these three
diluents were checked again on addition of streptomycin
ané polymyxim, 400 ug. sach per millililtsr,. The results
are presented in Teble 13, The addition of antibioties
to sperm serum does not appesr to have z congplelous
effect, in improving the livabllity of spermetozaa,
though therc ie some indlcation of lmprovement in ths
motility rating. Bub se far as blood serum is concerned
the sddition of zntibiotics have improved slightly voth
livability end motility.

e, Pagteurized whole milk

In rocent years cornsidersabls attention has been paild
to the use of whole znd skim milk as a diluent for ball

seman t0 be used in artifieciasl breeding of cows,
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Table 13

The ccomparative effect of chicken blood serum, inactivated
senen serum and fresh semen serun, contailning 400 uvg/ml
of each of streptonyein and rolynyxin on the livebility

of chicken spermatuzoa stored szt 10-129C,

Survival time 1in days

Trials Diluents* Dilutions

Control 9:1 131 1:3 137 1:15

1 5 4.5 6.5 5.5 4 3.5
2 4 6 6 5.5 5.5
3 3.5 4 5¢5 4.5 5 7
la 4 4 4 4 3 2.5
2a 4 4 4 3.5 .
3a 3.5 3 3.5 2.5 oo
1b 4.5 4 4 2.5 2.5
2b 4.5 5 2.5 2.5
3b 3.5 3 3 2.5 2

* 1 to 3 Semen diluted with chicken blood serum plus
antibiotics

la,2a, Same as above excert lnactlvated ciicken semen
3a was used instead of blood serus

1b,y2b, Uare as above excert fresh chicken semen serum
3b was used instesd of blood serum
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Unfortanately, no specific date or detalils ss to the
technique employsd are availabls. .« brief swmusry of the
results obtained an faur by various Breeder's associations
in the United States duripg the yesr 1951 end 19532 i
given bslow. The swamery is an extract from the report
presented at Watlopmal A«seweB,, Springfield, Missouri,
during Septembar 1952 by D.¥. iagy, Horthsran Chio
Breeder's (ooporative «ssociatiom, Tiffin, Chio.
Ordinarily tbe mlilk was boiled, straiasd and cooled to
reom tempereture. Thea penicillin, streptomycin and
sulfanilamide added (500 - 1CG0OC units per milliliter).

Summery of results for 1351 - 1952

Sources Results
60-90 days Hon-~raturn
Hilk Yolk citrate
1. DBadger Breeders'®-Shawano, )
Viisconsin 71.205 64.17%
69.225  56.935%
2. wmarican doundation for '
Study of Genetiocs, wadison, 5%.9 4% 75.00%
Yiisconsin

2. Evargreen ubresder's iggoclau- . . i _
tion, Chehallis, “ashington 68,9 o 666 B

L. HNorthwest Coop, Breeder's,
tt. Vernon, Waghington zbout 4.7 inereasse milk,
The percentags of fartility obtsined from ths use
of whole homogenliged pasteurized milk has invariably been
better when compared to that obtained from the use of
yolk oitrate with the only exception of the .umsrican
Foundation for the iudy of Genetice, wadison (Wisconsin).

They obtained about 16 per cent less fertility wlith milk
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than that from the yolk citrats.

It seems that so far milk has not been tried &s a
diluent for chicken semen. The results of a few
experiments on the use of mllk as a diluent for chicksn
semen and its effects on spermatozoal livability and
motility are discussed here., Table 14 shows the effects
of whole pasteurized milk, when added to chicken semen at
different levels, on the livability and motility of sperm
in vitro stored at 10 - 12°c,

Though aotual estimation of the results was not
posesible due to very heavy bacterial growth that occurred
during the storags of whole pastesurized milk, this
diluent seems to have alded in supporting sperm life.

The results for the last two dilutions (1 to 7 and 1 to
15) eould not properly be evaluated due to heavy
bacterial growth,

Table 15 shows the results of a similer series of
exporiments when antibiotics were added, Though the level
of antibiotios used here (Streptomycin and polymyxin.

400 ug/ml. each), seems to be low in view of the actusl
bacterial contamination of milk, still they appsar to
have undoubtedly modified the results markedly.

f. Pasteurized skim milk and whey

In coantrast to whole milk, skim milk did not produce
very go0d results an@ the fertility obtained with skim
milk was slightly below that from yolk citrate (Kagy,
1952).
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Tabhle 14

3 > - - 2
Faaztaurized w*njv
and 1its effoet oo

ik Bz & unent fur seren
Vﬁwﬂﬁur

g1l

Fort

“”@ﬁ 3:@? “1v'%§2ity in
347

i
chi
ing storasrse at 10- 12°9¢.,

survival tire in days

Trials ¥lluents* , Bilutions @
Con 3 1:1 133 1387 $15
1 5 4,5 act. lnch,.
2 5.5 5 4 3
3 4 4.5 5 4.5 3.5 3

*  emen diluted with pssteurized whole silk

Table 1%

Pasteurized whole £ilk with antiblotiecs (400 uz/z1
streptomycin snd nolymyxin cach) as a diluent
cf seren end 1ts effect on chicken sperm
1ivability in vitro stored at 10=12%

Trisls Diluents* pilutions
sontrol 93l . Ll . 13 1:7 1:15
1 4 6 6 4.5 3 3
2 G5 Je5 3.5 3 205
3 4 5 5.5 4 3 3

* Jeren diluted with wheole pesteurized milk plus
antiblotics
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fhe results obtalned with pasteurized skim milk
{(liquid) in this laboratory when added to chicken semen
in various dilutions, alone or with antiblotios, seem %o
have supported sperm livability and motility in vitro
better than the untreated controls during storage at 10 -
12°C, The results are summarized in Tebles 16 and 17,

Whey: ‘Vhey was prepared by curding hot milk by the
addition of salfurio acid (1 to 3 per ecent) drop by drop
till coagulation occured. Then strained through several
layers of cheese cloth, centrifuged and brought to 7.5 pH.
Finally it was passed through a bacterial filter and
stored at low temperature (4 - 5°C) till used.

Tables 16 and 17 show the effects of whey, either
alone or with antibliotics (400 ug. per milliliter, ezch
of streptomycin and polymyxin) on chicken speram
livability and motlility in vitro under conditions of
storage at 10 = 12°C when added to chicken semen in
different dilutions as a preservative,

The results obtained in Teble 16 and 17 are very
interesting and encouraging and warrant further

investigation,



Table 16

The pesteurlszed skile 41k znd whey dilusnt lor sesen
and 1tg effect un chlcken spern "ivedllity in vitro
during stors at 10=12%C,

Survival tize in days

Trisls Biluents® Dilutlions

Control 231 1:1 13 1:7

1:1%

w5 5171k AN Baot,. Zeoat,

Paets Gnot.

I
™
L% ]
e On A
L1

oacts act,

VY
]

*
A5+
A% : SRS
L%k

EN

saet .

é’*{tﬁt.

a6t -

3.3

* 1 to 3 Lerern diluted with pasteurised skir zllk

Jemen Jiluted with whey



Table 17

The pestsurized skim pilk with antiblotics (400 ug/edl of

aach of streptonyeln and polynyxin) sz s diluent Jor

sesen snl 1ts effact on chicken sperm livebility in vitro
during storsge at 10=129C,

Survival tipe in days

Triélg Mluents® Dilutiong

Control 931 1:} 13 127 131%

1 3 6 ) Lact, Dbaect,
2 3.5 § 545 fact, lzct.
3 3.9 5 6 4,5 Beot. Sact,.
4 4 5 Se5 6 3.5 3.5

* 1 to 3 Sermen dlluted with pasteurised skilem pllik plus
antidbiotics

4 sesar dlluted with whey plus antibictics



ACTERICLOGY OF CHICKEN SEMEN BRFORE AlND
AETER TREATMENT “ITH ANTIRBIOTICS

The importance of bacterioclogical coantrol in the
rapidly expanding field of the artificial insemination of
cattle has been stressed often by practicslly all workers
in the fleld, but little attention has been paid to the
subject in relation to preservetion of chicken msemen.

It has been recognized for many years that semen is an
exccllent medium for the growth and multiplication of
bacteria, Probably the first to report such an observation
was Spallanzani (1785, cit. by Gansalus, 1341) who attributed
the decrease in fertility of the spermatozoa during storage
to putrifection. Roemmele (1927), Kovzysekowsky andiﬁni?w
{1927) e¢it. by Gunsalus (1941) and Hammond (1930) reported
bacterial growth in semen, but no definite dsta could be
found to indicate whether or not bacteris have & diract
detrimental effect on spermatozoa, iovzyskowsky and Powlow
{1927) thought that metabollic products of bacterial activity
influenced spermatozoal life. But Gunn (1336) working with
ram semen failed to detect any such influence of bacterial
metabolites on the survival of spermatozoa stored at low
temperature (4°c0. Salisbury, willett and Gunsalus (1339)
stressed the need for more information concerning the
possibility of infectlons of the female genital tract from
the types of bacteria encountered freguently in both fresh

and stored semen.,

The available information indicstes the presence nf
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geveral types of bacterial agents in both fresh and stored
bull semen. Some of these organlisms have been, asaociated
with various pathological ceonditions of the cow's genitel
tract., Gilman (1321) reported finding pseudomonas
pyocyaneus and unidentified rods, mlcrocoecci, streptococel
and ooliform orgenisms., This was in agreement with the
report by williams and Kingsbury (1920). Hatziolos {1937,
cit. by Gunsalus, Salisbury and willett, 1941) reported the
finding of proteus, e¢oliform, coccl, pseudomonas and other
spore forming rods in almost every sample of bull semen
examined. Gunsalus, Sallsbary and Willett (1941) reported
the presence of pseudomonss, coliform, dephtheroids, bacilli,
and staphylococci in bull semen. He considsred that there
was no appreciable germicidsl action of semen and found a
conslderable decrease in fertility in bulls which were
affscted with pseudomonas pyocyaneus. iie further pointed
out the importance of reducing the initial bacterial
population by care in collection &nd handling the sewmen and
the necesglty of checking growth by storage at low tempera-
tares if the fertilizing power of bull semen is to be
maintained.,

The spermatozoa of most mammals rapidly lose their
fertilizing power within the femele genital tract, (Hartman,
1939; Salisbury, 1941; Parker, 1944; Perry, 1945 and
snderson, 13945), whereas the ochicken spermatozos in the hen's
oviduct oontinus to fertilize eggs for two to three weeks

(Crew, 1925 - 26; Hlcolaides; 1934; Parker, Licisnzie and
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Jempster, 1942). 'The fertilizing capacity of the chicken
spermatozoa rapidly decresses after storage for 4 hours

at room temperature (Barrows and .uinn, 1939%s) and
fertilized eggs are rarely laid by hens inseminated with
semen stored for more than sight hours., Iotility affords

a good lindex of fertilizing capzcity of memmalian
spermatozoa but is not a reliable indication in the case of
fowl spermatozoe.

Semen from cocks is collected from the papillas on the
wall of ths choaca and 1s heavily oontaminated with bsasocterls,
Grodzinski and Marchlewski (1935); and Koch and Robillard
(19455,

The present investigation deals with the common types
of bacteria occurring frequently in fresh or stored chicken
semen and in samples of semen diluted with isotonic sodium
citrate {(L.75 per cent) end solutions containing penicillin,
terramyecin, polymyxin and streptomycin. Parallel
observations on the motllity of the spermatozoa were also
made in order to demonstrate the toxiclty of the resgents
in vitro. It is not intended, however, to study ths full
bacterial flora of chicken semen but only the extent to which
the c¢ontrol of bacterial growth in chlcken semen would be

effective in improving semen quality.
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Method and Material

. eomposite sample of semen wes used Lhrsugzhout thesge
investigations in the study of totzl plate counts and the
determination of frequently occurring bacterizl types in
chicken semen, The d4lluents were prepared in clean
glagssware. The organism ococurring in semen were lsolated
by ths streak znd the pour plate technique. At first sugazn
agar, blood agar and eosin methylene blue sgar plates wers
uszed and later only eugan sgsr and eosin methylene blae
plates were used. 4ll plates were incubated at 3700 for
48 hours.

A gingle loopful of diluted or undiluted semen with or
without antibiontics was spread aoross the plates in a
streak. 51x such streaks were made on each plate. The
number of colonies was counted under a c¢olony counter with
the ald of a tally. Less than ten colonies were marked by
ons plus sign (+), betwesen ten and sixty colonies by two
plus marks {4+ 4}, over sixty colonies by three plus marks
(+ + +) and a heavy confluent growth by four plus merks
(+ 4+ + +).

At Pirst the solution of antibiotics were made in
isotonic sodium citrate solution but later in sterlls
distilled water, After addition of the antibiotics or
the diluent to the semen samples, the tubes were rotated
gently to facilitate mixing and then stored at the desired
temperature (10 - lzac) until expiration of motility.

The types of bacteris pressnt in fresh semen: The

gperm masses obtained from the vasa differentis soon after



54

killing the cock have freguently been reported to be
sterile. Of the ten samples of semen collected from
living birds none proved to be sterile. The types of
bacterla found are listed in their order of predominance;
coliform bacilli, staphylococel, hemolytic streptococci,
some unidentified spore forming rods and gram positive
diplocncoi (Table 18), i1l of these types have been
previously renorted to be present in chicken seman.

s Cultures of untreated semen stored at 10 - 1206 for
48 hours ylelded ecuually heavy growth of both coliform
bacilli end staphylococci. When these semen samples were
stored for more than 48 hours, cultures msde from them
yielded heavier growth of coliform bacilli than
ataphylococecl. In many samples having enormous bacterial
growth the spermatozoa appeared to have disintegrated.

Caltares of samples dlluted with isotonic sodium
citrate sclution showed the same basoterial contaminsztion
both qualitatively and guentitatively as the untrezted
semen after four days storage. DBut most of the gemen
samples cultured immedistely after dilution had less profuse

growth guantitatively than the diluted samples (Table 19).
sfter storage for 96 hours at 10 - 12% & few samples
ylelded, on being cultured, less profuse growth of
staphylococcl than samples from the same specimen without
dilution. In most of the casesz, bstter gpermstozoal motility
was maintained in samples of pure semen than the samples

trented with penicillin and isotonic sndium citrate solution.
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Showing the commonly cecurring bacteris in
freshly collected semen incubated at 379C

for 46 hours

G

Colliform Staphylo=- jgére;;cédééi Other
Trial bacilli coecel (Henolytica) drganiszs
1 e i
2 4+
3 bt +
4 ++ G+/Diplococel
5 2 + +
6 ++ +
7 ++ +
8 = R +
9 ++ o+t + G+/Tiplococedl
10 ++ +4




Teble 19,

5¢

Bacterial growth in chicken semen (withaut antibiotics)

before and after storage at 10-12° C,

Bacterial growth in chicken
semen incubated at 372 C

for 48 hours

Soon after

After 96 hours

Traate Initial Jperm collection st-rage at
ment*® motility survival 10-120 ¢
time in
(in Celi- Stephy- Coli- Staphy-
vitro) form locucel form locoocel
bacilli bacilli
Tricl I
1 3 4 4 2 dd s FER
2 3 3.5 +4 -+ SR EWS IS
Trisl 1T
1l 4 3 * . et Frers
2 4 3 + + bt b
Trial 11T
1 4 4 >+ +¢ ks PUREIN
2 ' 4 thb b b e
Trial IV
1 3 3 + - FROEY PR
2 3 4 + + RN P,

* 1 Untreated semen.

e T

2 Semen diluted with isotonic citrate solution

at the rate of 9 to 1,
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However, survival time was extended on the addition of
psnicillin,

&, Penicillin

The composite sumple of freshly c¢nllected semen was
divided into three e ual portions; to one of these & 4,75
per cent solution of sodium citrate solution was added and
to the other, 1000 units, of penicillin, keeping the
dilution in both the tubes in the ratio of 9 to 1. The third
portion was held undiluted. They are then gtored at 10 =-
12°9C, The initiel cultures were made soon after collection
and dilution and again after 96 hours storage. The results
showed thet 1000 units of penicillin (Pen. -~ G - orystalline
potassium) 4i4 not completely retard. t.- becterial growth
in the sample treated with it, slthough the growth in this
sample was not as profuse as in any of the other samples.
Motility ratings were better im the penicillin trested
sample where bacterial growth was reduaced (Tabls 20),

b Terramyein

Ths cooposite sample of freshly collectod sesmen wes
divided into four equal portions, One of these hsld
undiluted and the second one wes diluted with 4.75 per ocent
solution of sodlum citrate. The remaining two samples were
diluted with solutions containing 150 gamme and 300 gamma
per milliliter terramyein. The cultures were made soon
after c¢ollection and dilution of the semen sample and agein
after 96 hours storage.

The results are summarized in Table 21,which show



Table 20,

The effect of penicillin in 1nhibitxng bacterial growth
in chicken somem starsd at 10=12° ¢ and incubated at

379 ¢ for 48 hours.
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Organlsms isolated

Soon after

after Y6 hours

Sperm collection gtorage
aur-
ini- vivsl
tial time Coli~ Sta- Coli- Stae
Treat- moti- in form shylo form phyloe
ment 1ity days bacillli cocei bacilli oocoi
First trisl
1 A 3 + oo e XY o
2 4 3 ‘e e +Erd TN
3 & 5 + et Lk 4
Second trial
1 4 ++ 4 *ted b
2 4 A dod trd bbb dbdd
3 & 5 + ++ e ++4

* l. Untreated semen contrel.

da
.

at the rate of 9 to l.
3. semen treated with penicillin (looo units/ml of

semen) at the rate of 9 to 1.

Semen treated with lsotonic sodium citrate solution
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The effect of terramycin in inhibiting baocterisl growth in
chicken semen stored at 10«1209C znd incubated at 37° ¢

for 4§ hours.

Organisms i1s0lats4d

Soon after

Aafter 96 hours

collection storage
Treat-« 1Initial Sperm
pent* motility survival
time in Cbli- Staphy~ Colie Staphy-
days form lococel form looocel
(in baoilli baoilli
vitro)
Trial I
1l 3 3 +é ot etbt e+
2 3 3 e b i b
3 3 3 e -
4 3 4 4 +
Trial II
1 3 3 re *+ +hdd sedd
2 3 3 e e $4re *ree
3 3 4 ++4 ++
L 3 > 4 +
* Untreated semen.
2 Semen diluted with isotonic sodium cltrate solution
at the rate of 9 to 1.
'3 Semen treated with terramycin (150 ug/ml of semen)
solution at the rate of 9 to 1.
J, Semen treated with terramycin (300 ug/ml of semen)

solution at the rate of 9 to 1.



practically the ssme trend as the samples treated with
peniclllin except that terramyocin appsared to be slightly
superior in inhibiting bacterial growth during storage
particulsrly that of staphylococcl,

Ge DOlymyxin

The compnsitse sample of freshly conllected semen was
divided into four erual portions and trested as deecribed
previously with 150 gemme end 300 gamma of polymyxin per
milliliter.

The results are summerized in Table 22, showing the
same trend as the penicillin trectment. The drug does not
seem to be supsrior to terramycin.

d., Streptomyein

The composite sample of freshly collected semen was
divided into four ecual portions and tresatsd as descrided
previously, using 150 gamma and 300 gamms of streptomycin
per milliliter,

The results are summarized in Table 23, The addition
of streptomycin to chicken semen at the rate of 300 gumma
per milliliter has supported the motility and extendeéd the
survival time of chicken spermatozoa in vitro when compared
with either the untreated sample or the one diluted with
4Le75 per cent solution of sodium citrste. Further, the
reagent appears t0 be deflnitely superlior as =z
bacteriostatic to all the antibioties hitherto used in
these expsriments. 1t suppressed the growth of the most
common coliform organisms to & greater extent and completely

inhibited the growth of staphylococcl during s period of
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Table 22.

The effect of polymyxin in inhibiting bacterial growth in
chicken semen stored at 10-120 ¢ and incubated at 3709 ¢
for 48 hours.

OCrganismas isolated

Soon after After 96 hours

collection storage
Treat- Initial Sperm
ment* motility survival
time in Coli- Staphy=- Coli- Staphy-

days form lococel form locoocli
{in bacikli bacilli
vitro) L
Trial I
1 3 4 + + g Fead
2 3 3.5 -+ bbbt bt
3 3 4 rrtd rhid
4 3 6 e +
Trial II
1 4 3 ot - s R
2 4 2.5 v > b b+
3 & 3 dp e e e
4 & Le5 ++ ++

* 1 Untreated semen

2 Semen diluted with isoteonic sodium citrate solution
at the rate of 9 to 1.

3 Semen treated with polymyxin (150 ug/ml of gemen)
solution at the rate of 9 to 1.

L, Semen treated with polymyxin (300 ug/ml of semen)
solution at the rate of 9 to 1l.
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Table 23

The effect of streptomyein in lnuluitling gacterial
growth on chicken semen stored at 10-12%C and
incubated at 37°9C for 4& hours

Crganisms lsolated
Ingk- Operm
tial survival

Treat- iioti- time in Joon after ~fter 96 hours
ment* lity days collection storage
Toli- Sta- eoli- Gta-
form phylo~ Tform phylo=-

baclilili c¢ocel bzeilli cooci

First

trizl
1 3 3 e i $d4p
2 3 3 bt +¢ tpbd FOrars
3 3 30 5 el e
A 3 5 b

Second

tricl
1 3 3 +4 ++ d+ded Pt
2 3 3 + +d bbb FUSWS
3 3 4 dp 4
4 3 5 *

¥ 1, Untreated semen,
2. BSemcn diluted with isotonic sodium citrate
solution at the rate of 9 to 1.
3., Semon treszted with streptomyein (150 ug/ml of
semon) solution at the rete of 9 to l.
L. Semsn treated with streptomycin (300 ug/ml of
semen) solution at the rate of 9 to 1l.
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gstorage for 96 hours in meny cases,

On the consideration of these results it was thouzht
desirzble to set up parallel experimsnts to test further
the effectiveness of streptomycin szeinst penicillin and
terramycin simultaneously. One thousand units of
penicillin were used against 300 gamma of streptomycin.

e, Frenieillin and streptomycin

The methods and prooedure followed in these exporiments
were simllar $o those descoribed before. The resultis are
summarized in Table 24. They again lndicate the
guperiority of streptomycin over that of penlioeillin, both
as a bstter supporter of spermatozoal llvability and
motility ae well a&s a good bacteriostatic for the control
of bacterisl growth in chicken semen during storuge &t
10 - 12°%.,

f. Terramycin end streptomycin

The method asnd procedure followed in this expsriment
is the same as described previously excspt that oae
control sample (semen diluted with isotonic socdium citrate
golution) was used. 150 and 300 gamma per milliliter of
terramycin were checked against the seme levels of
streptomycin,

The results obtained s&re tabulated in Tuble 25, 1t
seems that 300 gamma of either terramycin or streptomycin
are equally effective in preserving spermatozosl
livability and motility when added to chicken semen. But

streptomycin appears to be slightly bettsr bacteriostutic



Table 24

Comparative Lffect of ienieclillin 2nd Streptomycin
in inhihitine bacterial growth in chicken semen
stored at 10-12°C and incubkated at 37°C for 48 hours

Organisms isolated

Sperm Soon after After 96 hours
SUure eollection storaze
Ini- vival
tial time Coli=~ Sta- Coli- 5tae
Trogte Moti in form phyloc form phylo

ment * ity ¢ays bagilil ecocel bacilli coccl

First Trial
1 4 3 + + b 4444
2 4 3 ++ +4 it i
3 4 5 + + 4 oA
4 4 6 + + + +
cecond Trial
1 4 4 +4 44 +444 444
2 4 4 +4 ++ 4 4k 4
3 4 5 + ++ 44 44
4 4 7 + + +

* 1, Untreated semen
2« Semen diluted with isotonic sodium citrate solution
at ths rate of 9 to 1
3. Semen trested with penicillin (1000 units/ml of semen)
solution at the rate of 9 to 1
4, Semen treated vwith Streptomycin (300 ug/ml of semen)
selution =t the rate of 9 €t 1























































































































































































