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INTRCDUCTICH

The rate of mammalian sperm travel is a question of both scien-
tific and direct practical importance. The extablishment of this fact
1s fundamental to a more thorough understanding of the physiology of
reproduction. The anparent short functional 1life of the mammalian repro-
ductive cells indicates that the ontimum time for mating is relatively
short. The increasing practice of artificizlly inseminating female
animals as a means of controlling certain genital diseases, increasing
the rate of conception, and extending the influence of proven sires
hes created an additional need for information regardirg the physiology
of reproduction. ZFew observations have been made concerning the time of
ovulation or the rate at which spermatozca travel in the genital tract
of the female.

Through experience, animal breeders have arrived at a variety of
opirions as to the opportune time for mating animals. Many breeders have
practiced multiple servicing of the female as a means of insuring con-
ception. This practice tends to exhaust the sire and limit his use to
fewer females., With improved conception rates the animal producer may
plan the lamb or calf crop to a greater economic advantage. Yany
valuable animals are discarded from the herd as shy breeders. A better
understanding of the factors governing fertility and those causing
irregularities in breeding animals will lessen this economic loss. A
knowledze of the optimum time for breeding females would enable the animal
breeder and inseminator to spread the utility of sires to the maximum
extent. Shy and uncertain breeders might be made to reproduce regilarly.

There exists considerable divergence of opinion in regard to the factors



affecting fertility and conception. This study was conducted in an
effort to ottain further fundamental information regarding the rate of

sperm travel and the factors affecting it.
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REVITZY OF LITERATURE
Rate of Sperm Travel

The literature contains much discussion but 1little information
concerning the speed at which mammalian sperm travel. Widely different
rates have been observed in the time required for sperm to reach the infun-
dibulum. Beshlebnov (3) found bull sperm in the ovarian end of the
fallopian tubes 4 hours after insemination and in one case only 1 3/4
hours were required. EHartman and Ball (17) renorted rat sperm in the
distal end of the horn 100 seconds after copulation. Parker (27) stated
that 4 hours were reguired for the rabbit sperm to reach the infundibulum.
Evans (9) found dog sperm in the oviduct 25 seconds after ejaculation by
the male. Phillips and Andrews (28) located sheep sperm in the ovarian
end of the fallopian tubes, in a minimum time of 30 minutes after inseni-
nation. Green and Winters (13), in studies on sheep, reported the time
required for sperm to traverse the tract to be 5 to 6 hours. Lewis (23)
obtained sperm from the oviduct of the sow 7 hours after copulation.

Long and Bvans (24) state that 4 hours are required for the mouse sperm
to reach the distal end of the oviduct.

Viability of Sperm

The atility of sperm to survive in the genital tract as well as
in vitro is a problem of practical importance. Inasmuch as the rate of
sperm travel and the time of ovulation seem quite variable, it is of
prime importance to know how long after ejaculation the sperm cells will
remain capable of fertilizing the ovum. The factors which affect the

viability of sperm have long been the subject of controversy.
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Yotility of Srverm in the Tract: TFeiling (10) contends that

motility of sperm is the only criterion of fertility. Zeshletnov (3)
found 50 rmer cent of the spermatozoa to be motile in the cow after 24
hours, a few motile srtermatcozoa after 30 hours, and none motile after
L0 hours. Lewis (23) found li;; sperm in the sow after U4l 1/2 hours.
Eowever, the average time of survivael was 1€ to 25 hours. Parler (27)
reported live rattit sperm in the female tract after 30 hours. Green
and Winters (13) state that, in ceneral, sheep s-erm do not live rore
than 24 hours in the tract, and Ardreev (1) found live bull szerm in the
female tract after 2l hours.

Yorholo—w and Viabilitr: IMimerons rornholozical abnormalities

have been observed in srerm. Some worlers have evnluated sperm sarples
on the tasis of the per cent of normal spernatozoa vresent. Voloskov (35)
revorted 13 different morrhological abnormalities in horse sverm. He
stated that 70 vper cent normal sperm gave & concention rate of 58 to 80
per cent while sarmples having 43 to 52 per cent norual sperm gave a con-
cention rate of only 40 to 53 per cent. He belleves that abnormal smerm
heads are due to excessive sexual activity while abrormal tails are due
to patholosical conditions ir the testes. Rodolfo (31) isolated 3 types
of sperm from the boar. Tyre I had a normal head arnd tail, type II had
a protoplasmic drop on the neck, and type III had the drop situated on
the middle of the tail, He believes these 3 types revresent 3 stages of
development. He stated that type I nredominated in the semen. Studies
on sheep sperm by Comstock and Brady (6) revealed a sisnificant positive

correlation of the liveability of sperm with the length of head and the

number of spernuatozoa per cubic m.m.
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Effect of pH on Viability: Workers have endeavored to ascertain the

optimun pH range fer the survival of sperm, The pH of the sperm sarple is
thought by some, to be an indication of the viability of the sperm there-
in., Hatziolos (13) found bull sverm samples ranging in pH from 6.39 to
7.81 with a mean of 6.89 * ,06. He reports a negative correlation be-
tween high pH and the number of spermatozoa in the sample, and a slightly
positive correlation between high pH end duration of life. Schneerson (32)
concluded that the optimum vitality of bull sperm is attained at a pE of
5.2 to 6.5, Using a potentiometer, Serzin (33) reported the averaze pH of
sperm as follows: bull, 6.74; ram, 7.08; rabbit, 7.20; stallion, 7.23;
boar, 7.57; and man, 7.79. EHe also stated that the buffering caracity of
sperm is lower than that of blood. EFammond (15) believes that high acidity
is an indication of a greater number of spermatozoa per volume unit due

to the CC2 given off by sperm. He also states that the semen is usually

much higher in acidity than the female tract.

| e

Genital Conditions: Weber (35) found blood and urire to have a

harnful but non-toxic effect on sverm. Hammond (15) reports that re-
tention of the placenta causes inflamation of the uterus and in turn the
spermatozoa are attracted to the leuncccytes and becomes agzlutinated.

He also states that iaflamation of the os. uteri may prevent the orening
of the cervix during ocestrus, and cause incomplete liquifaction of the
rmeous, thereby making sperm travel difficult or immossitle. Seymour (3k)
found live but slugzish human sperm in the cervix 111 hours after insemi-
nation. Kozlova (20) and others contend that normal vazinal secretions
have an unfavoratle influence on the longevity of spermatozoa.

Viscosity of Muconss Noticeable differences in the viscosity of
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mucous from the feriale tract have been otserved. Workers have attermted
to ascertain the effect this factor exerts on sperratozoa. Beshletnow (3),
woriting with cows not in heat, found cnorm in the ovarian end of the fal- °
lopian tubeg, but all were irrotile and aTrnormnl after 10 to 15 hours.

-

£) made viscosimeter resdinss on s~rmles of tull eperm an

Tovoselov (25
muccus fronm the cervix of cows in dicestrus. He found thre averce vis-
cosity of the mucons to e much greater then that of the spern and con-
cluded that srerm introduced into the cervix during dioestrus would cease
rrogressive notion ard dle. Harrond (15) reports that 72 hours after *le
erd of the heat period the mucous bucomes orague with leucocrtes and
cerpusles. Weber (3%), woring with a 20 per cent agar solution, ©ound
a viscounsg solution to Pe meore suitatle than a fluid solubtion for rain
taining the mornality and motility of srerm,

Uffect of Torrerature on Tiahill
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some that temrerature shoclss are to Te avoided in handling srerm., 6Giser-
vatiors on the optinal terrerature for srern survival have Teen quite
consictent, S*tuldies on the effect of tem ercture on Tull srerm by

Teb (7_’) . aryerd 1 el 4+ £0llowmes AQC = Of YA = o+ 1?00
Weber (3c) gave survival results as followe: O 8¢ hours, 5 to 12°C -
0 iy ) ~nC Yo nou . ~0 2 hours: . ()__}_

209 hours, 18 to 22°C - Y0 hours, and 35°C - & hours: Gunn (11) con-
cluded trat U°C was the optimal terperature for the survival of sheep
svern; Atatek (2) rerorted gat speorm to te very sensitive to tompera-
twre ard recomnended that it should be kept at body heat.

x

If

*s
N

Snlizti: Lewis (23) demowustratcd thet sunlizht had a

ect ©

detrimental effect cn toar sperm.

Crtinal Dosn~e of Spernt There is some infernation in the liter-

ature recarding the amount of semen necessary to insure concevtion.
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Kozlova (20) reports that .2 c.c. of sermen tlaced ir the cervix gve
tre same conception rate in cows as 4.0 c.c. placed in the vasire,
Rufarev (21) tsing .5 c.c. of btull semen In the cervix ottalned con-
ception results egqual to that of natural rmating, however, whe=n only .2 c.ec.

of semen was used the conception rate decreased & per cent.

Dilution of Sperm: lLost worliers are of the opinion that the via-

bility of sperm is decreased with dilution, however, some have obtalned
desireble results with diluted sperm. Vorking with 52% mares, Kedrov (19)
obtained the following results: TUndiluted srerm gave a concepntion rate

of 57.25; adiluated U times cave & rate of 53,8C; diluted € tires save a

rate of 45.87. EHatziolos (1€) found that undiluited Pull sperm survived

longer than snerm diluted with Ringers, Tyrode or Russian glucose. Vork-
= -’ N ] o

c?*
=
©

inz with pige, Rodin and Lizatov (37) obtaized the best resulis wi

U times dilution, Weter (35) found the Russian gluco-vhosziote diluent

to be the most satisfactory for bull sperm.

Effect of Cestrus on the Genital Tract

Tumercus iavestiators have exprecsed their Ttelief tiot the
condition of the genital tract is a major foctor affecting the fertility

of females. lany irrerilarities of the onital tract and their effect
on fertility have te=n observed. Green and Winters (13) repsri that the
stage of oestral cycle has no effect on the rate of sserm travel in sheep.

Cestral Crcle Chang The normal oestral crcle of the cow is

2ee
pADIEACRER

ahout 20 days, The duration of oestrus is !mown %o vary, Hammond (15)

] r - AR -
renorted cowsg remaining in heat from 2 to 30 hours with an averaze of 15

Qb- 2

hours, lirslaja and Salzmonn (”h) found the awveraze diration of heat in



mares to be 5.55 doys. Corner and Anstansh (8) found that the duration
of oestrus in the sow was 2hout 3 dars. Eammond (15) rerorted eves in
heat from 3 to £l hours with an averace of 27 hours.

According to Hommond (15), the mec
sists of a delicate Talance tetween the internel gecretion of the anterior
rituitary and the 2 ovarian secretions, ocestrin ard yrrec-estrone, produccd
from the follicle and corpus luteun, resnectively, The follicle stimu-

lating hormone and the lutenizing hormone secretzd ty the pituitary cause
follicle develonment, ovilation and the forration of the corpus Iuteunm,
Cestrin sives rise to heat ¢ymitoms, which are swollen wvulve,
dilated cervix awu? mucous production in the uterus and cervix, Under the
influence of rrogestrone the cervix Lecomes tishitly closed and the se-

cretion of the mucoso tecomes dry and sticky, a condition rregumably un-

favoratle for the ascent of cperm.
The Time of Cvilation

The time at which the fllicle erupts and the ova is released is
of grect {moortance in determininz the oprortune tinme for metirn
thoish there are come variations in tie renorts as to the tirme of ovu-
lation, most worlzers are in agreement that it occars just before or soon
after the end of oestrus. Gotze (12) conterds that ovalatisa ray occur
in the mare without heat, and heat may occur without ovalation.

2revster (1) found ovilation occurrinz in cattle on the average
13 1/2 hours aftor the end of heat. According to Hammond (135), Gerasirova

-

(11) found ovulation occurring in cows e2hout 27 hours after the teginn-

inz of heat, Workin

>

~ with cows, Andreev (1) found ovulation occurring



30 to 40 hours after the onset of heat. Eeshlebnov (3) mated cows while
in hent and reported ovalation in U4 cases from 21 to 25 hours following
service and in 5 cases from 22 to 30 lours after service. Working with
dairy heifers, Verner, Casida, and Bupel (37) observed the average tire
of ovalation to be 11 1/2 hours after the ernd of oestrus with a range of
2 1/4 to 22 3/4 hours. Renorts on the nare by lirskaja and Salzmann (25)
indicate ovulation on the average 3.84 days ater the onset of heat.
Lewis (23) states that the sow ovulates near the end of oestrus. Green
and Winters (13) report that ovulation in the ewe occurs late in the
heat period, as the anizmal is passinz from heat. Studies on huwians by
Karzrok (22) indicate that ovalation usually ocours 13 to 15 days after
the onset of menstruation. Long and Evars (2%} revorted ovulation inb
rate as occurring Sust nrior or soon after the end of oestrus. Young,

Yerers and Demmsey (23), workins with siinea pigs, state that ovilation

occurs within 1 hour of the end of the Leat periond.
Viahility of Cvum

A nomwledge of the viability of the ova after libveration is
equally as important as the survival of the sperm cells in deternining
the optimunm time for rating. Little is known regarding the physiology
of the ovum, due to the dAifficuity of ovtaining ova from the genital
tract and the inatility to observe its rhysiolozical processes after
possession is accomrlished. Conclusions regarding the viability of the
ovum cannot bte made until technigues have teen irmroved and mimerons

cheervations rade,

Chservations to date, indicate considerable variation in differ-



ent species rezarding the duration of life of the unfertilized egsz.
Parker (27) revorted the duration of life of the rat:it ovum to te 2 to

U4 hours. Corner (7} states that degeneration of the =iz ovam Tesan chout
7 days after ovulation while Lewie (23) states that the sow ovum retains
1ts viability only a few hours after being literated. Eartman (15) gives
the following length of time as the duration of life of the ovum after
liberation: Rabbit, U4 or 5 hours; human, 24 hours; a=nd the mouse and

oprosum, 24 hours.
Uterine Contractions

It is generally agreed among workers that the mammalian
spermatozoan travels through the female genital tract under it's own
motile power. FHowever, Evans (9), by the use of a uterine fistula,
found that the bitch forced swern throuzh the tract ty a series of
abdominal straininzs at the time of copulation, 3Beshlebnov (3) sus-ests
that the migration of cpern in the cow is aided by uterine contractions,

He inseminated cows in heat with cead (heated) snerm and was ahle to

recover some of the sperm in the horns and tubes
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(o) To cCetermiine the effept of *he followin~ factors on sherme~
tozoan travel in the genital tract of catile:
1) Erffect of a

2) Effect ¢ type of catile:

(3) Efcect of staze of oesirus:
(L) Effect of ireviaue parturitions:

(5) Zffect of ~rnorralities and corditions of the genitnl tract:

(3) Effect of uterine contractinne.

t+

(b} To cdetornine the averaze lencsth of the gonital fract ind
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Aninols ¢ds  The cows usad in this expeoriment were obtained fron

A

the collese herds of Decf and dairy cattle., All of the aninnls used wer

kvown to te ne~ative reacisrs to ftubereulosis and Zang's ¢

4
sease testes,

[

All eows were artificiall;r iaseminated with the semen from one Ttull, The
10 year 0l1ld Jersey tuvll used was lmowm to rroduce a high per cent cof

motile and rermal soarmotozaa.

s

Aandline~ of S

=

mens  All sarples of semen were collected in a

| ]

sterile artificial vazina to rrevent contamination., Zach sarple, with the

excestion of Case no. 15, was checked socn after collection and observed
to te atove 90 per cent norual and metile. Ineeminztions were pade in
every case within 1 hour from the time of collection of the semen., The
senen was ept at Yoly temmeratuare from the time of collection until used,
The semen sarmles uscd for delernining the effect of uterine contrnctions
52 C. for 5 minutes.

were killed by heating at

£
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n$ All ¢f the cows rerorted in this investi-

cation were ingsenminated bty the use of a glass sreculun, capillary tube,

nate 2ll cows
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anl a rubler pressore bulb. Frecautions w
alize. In so far as »ossible the semen was placed in the vazinal half of

0, 21, and 22 were irseminated ty placing the spermna-
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tozoa into the uterine Lody. The slassware was warned to boly terrer-
ature befcre bheing used.

Tne anount of semen used varied with
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Azsont 0f eeret micods

different cases. The sarmles used averaged 2.7 c.c., with the lower limit
1.0 c.c. Tris variatisn was not intexntional but due to the amount

of semen available for the inseminetion, o attemnt was nade to compare
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results with dosaze of snerm used as wrevisus work reportad by Exlarev (21)
indicate that 0,5 c.c. of sermen placed in the cervix gave maximun con-

ception rates.

Czllection of Sa—les: The time allowed for spermatozoa travel

varied from 155 to 523 minutes. The time resorted was the interval of

time Tetween irsenination and
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Tre entire gzonital tract was removed from the body and the excess

4

tissue cnt avay allowing the tract to atinin it's raximum length in a
horizontal rosition on a teble., Dlata was recorded on the length of thé
fallopian tute,uterine horn, uterine btody and cervix., Cne tute vwas
sectioned into 3 equal lengths and one horn into 2 egual length The
remainine horn and tute was retained wntil the other samples had teen

checlzed satisfactorily under *the rmicroscore. All ansarent abnormnlitie

w

of the tract were recorded.

M1y with a 0.9 ¥, physiolorical

o
o

Tnch section was flusghed tloreon
salina cnlution. TFlushinss were rmade by incerting the tip of a finely

rointed glass tude in the end of the section and foreing the fluching

solution throush with the 2id of a rubter tnlh, TFluchings were collected

in sterile test tites, laheled oan? sealad at once.
Toomination of Tluzhiviest Zutensive preliminary experiments wer

carried out prior to the beginning of this investigalion, in an effort

2]

to serarate the srperrmatogoa from the flushing solution and the tract
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detris, It was found that flushings could e cenirifuge
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3100 B, P. M. or at a relative centri®izel force of 21334 for 12 minntes,

the snermatozoa and the deltris into the lower tin of the

centrifu-e tte. A fincly pointed ca-illary tolhe was used *+o ottain the
material from the tip of the centrifaze tte. This meterial was curea

thixly over the corface ¢f a ¢ide ard ouisarved ricrosconically for tle
rresence of snevrmatorzsa, Fositive identification of each scerratozoan

- N

vas azcertoined Ty oterrvation under H40 tines magnification, 1o attemts

-~ N LN h 1 s -~ - - tav--
were made Yo estinate the rer cent of live srermatogoa or the total muler
3 - ~ oo my ~ e -~ - 2y e ey 5 ey ~ 3

in the samzle. The rresence of a sinzle srermalozoan was considered as
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Case no, 1. This Guernsey, agze 72 months, was off-heat when in-
geminated. The sperm had traveled 48,0 cm. (center 1/3 of fallopian tube)
in 200 mimutes or at the rate of 1:4,16, EHer breeding record showed one
calf dropped 27 months prior to slaughter. She was mated to 4 different
fertile bulls during 11 regular heat periods following her last and only
calf. She was treated for severe gramular vazinitis 43 months prior to
slaughter. Twelve months before slanghter she was treated for a mild case
of cervicitis., This cow had no history of retained corpus luteunm,

Case no, 2, This Shorthorn, age 112 months, was in heat when in-
seminated. The sperm had traveled 55 cm. (center 1/3 of fallopian tube)
in 268 minutes or at the rate of 1:4.87. Records showed her to be a
regular breeder, having dropped 6 calves. The last calf came 54 days prior
to slaughter and was 6 weeks premature.

Case no, 3. This Hereford (virgin), age 15 months, was in heat
when inseminated. The sperm had traveled 51.5 cm. (ovarian 1/3 of the
fallopian tube) in 255 minutes or at the rate of 1:4,95.

Case no. 4. This Brown Swiss, age U8 months, was in heat when in-
seminated. The sperm had traveled 58.0 cm. (ovarian 1/3 of fallopian
tube) in 330 minutes or at the rate of 1:5.68. Breeding records showed
that she had dropped one calf 18 months prior to slaughter. A large cyst
was ruptured on the right ovary 12 months prior to slaughterf

Case no. 5., This Jersey, age 69 months, was in heat when insemi-
nated. The sperm had traveled 54 cn. (uterine 1/3 of fallopian tube) in
210 minutes or at the rate of 1:5.74. She had dropmed 5 calves, the third

of which was a 5 months aborted fetus. She was a regular breeder. This



cow was culled due to mastitis infection.

Case no. 6. This Shorthorn (virgin), aze 13 months, was off-heat
when inseminated. The sperm had traveled 57 cm. (ovarian 1/3 of fallopian
tube) in 320 minutes or at the rate of 1:6.31.

Case no., 7. This Shorthorn (virgin), age 15 months, was in early
heat when inseminated. The sperm had traveled 40 cm. (uterine 1/3 of
fallopian tube) in 265 minutes or at the rate of 1:5.62.

Case no. 8. This Angus, age 650 months, was in heat when insemi-
nated. The sperm had traveled 45 cm. (ovarian 1/2 of uterine horn) in
345 minutes or at the rate of 1:7.556. Ereeding records revealed 3 calves,
the last of which was dropped 2 months before slaughter. ¥o breeding
attempts had been rade following the last calf.

Case no. 9, Thisg Hereford, age 144 months, was off-heat when in-
seminated. The sperm had traveled 71.5 cm. (center 1/3 of fallopian tube)
in 551 minutes or at the rate of 1:7.70. EHer breeding record showed 9
calvings with one pair of twins. The last calf was Gropred 14 months and
13 deys prior to slaughter and the last breeding date was 6 1/2 montks
prior to the slaughtering date. The left horn was enlarged and contained
the residue of a re-absorbed fetus,

Case no, 10, This Shorthorn, age 156 months, was off-heat when
inseminated. The sperm had traveled 19 cm. (os. 1/2 of uterire horn) in
155 minutes or at the rate of 1:8.15. Her breeding record showed 11 calves,
the last of which was drcpved 28 days prior to slaughter. The uterine
walls were somewhat thick and distended and contzined a bloody fluid
having an obnoxious odor.

Case no. 11. This Angus (virgin), age 12 months, was off-heat



when inseminated and the sperm had traveled 28 cm. (uterine 1/3 of
fallopian tube) in 240 minutes or at the rate of 1:€.57.

Case no. 12. This Ayrshire, age 42 months, was in heat when in-
serinated, The sperm had traveled 23 cm. (os. 1/2 of uterire horn) in
200 mimites or at the rate of 1:2.69. Reccrds revealed this cow was a
recular breeder, having dropoed 2 calves, tre last of which came Y4 months
prior to slaughter. Flushings from the uterine body and horns were quite
tloody. She was bred 39 days prior to slaughter, conceived, and the ccrpus
luteum was squeezed out 5 days prior to the slaughtering date. The uterus
was gquite tloody and indications of recent abortion were obviously apparent,

Case no. 13. This Hereford (virgin), age 13 months, was off-heat
vhen inseminated and the sperm had traveled 25 cm. (ovarian end of uterine
horn) in 307 minutes or at the rate of 1:8.77. This heifer had occupied
the szme lot as no. 16. Yo breeding atterpts had teen rade. These
sarmles were slightly infested with trichoronads.

Case no. 14. This Shorthorn (virgin), age 20 months, was off-heat
when inserinated. The sperm had traveled 32.9 cm. (uterine 1/3 of
fallopian tube) in 355 minutes or at the rate of 1:£.89.

Case no. 15. This Hereferd (virgin), age 11 months, was off-heat
when inseminated and the sperm had traveled 14.5 cm. (os. 1/2 of uterine
horn) in 352 minutes or at the rate of 1:24,.27. The absence of a corpus
luteum, follicle or follicle scar was noted on the ovaries. This beef
heifer had been on full-feed and was showing a high degree of finish,

Case no. 16, This Shorthorn (virgin), ace 13 months, was in heat
when inseminated aqd the sperm was found only in the os. uteri after 172

ninutes. Records revealed that no breeding attermts hed been made. The



heifer occupied a lot with several young steers and heifers. The sarples
were heavily infested with living organisms which were positively identi-
fied as trichoronads by 3 members of the Pathology Penartment,

Case no. 17. This Ayrshire, age 36 months, chowed no signs of
heat when inseminnted. The sperm were found only in the os, uteri and
uterire body after a time of 593 minutes. This heifer had never calved
and ovulated only after repeatedly nassacing the ovaries., The ovaries
were massazed regilarly and the corpora lutea squeezed out when fournd
over a period of 22 months., When ovulation did occur, oestral syrptoms
were not apparent, The left ovary was cystic. The left horn of the
uterus wacs totally absent. The os. uteri and uterine body were full of
a heavy, viscous, gelatin-like muccus.,

Case no, 18. This Shorthorn, age 10 months, was off-heat when
inseminated. Srerm could not be found in any of the samples. The time
between insemination and the sectioning of the genital tract was 323
minutes, This sample of sperm was not otserved for motility and nor-
mality until 5 hours after collection. It had been kept at body terper-
ature. The spermatozoa were dead but of normal morphology.

Case no, 19. This Shorthorn, age 110 months, was off-heat when
inseninated. Sperm could not be found in any of the flushings after 205
minutes were allowed for travel., Her breedings record showed 6 calves,
the last of which was dropred 91 days btefore slauchter. A heavy, viscous
mucous was found in the os. uteri and uterine “ody when examined after
slaughter.

Case no. 20, Thig Jersey, age 95 ronths, was in heat when insemi-
nated. The sperm sarple was killed ty heatirg at 550 for 5 ninutes tefore

inseminating the cocw. Sperm could not be found in any of the sarrmles after
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435 minutes were allowed for travel. 11s cow had dropped 5 celves, re-
quiring an average of 3 services per conception. An extremely heavy flow
of watery mucous was otserved at the time of insemination, otherwise she
was norral., This cow was culled due to mastitis infection,

Case no., 21. Tris crosstred heifer, age 15 months, was off-heat
when insemincted with dead (heated) srerm. The sperm were found only in
the os. uteri after a time of 240 minutes. The tract appeared to bte
normal and no previous breeding attermts had been made.

Case no, 22. This Angus cow, age 129 months, wes in hLeat when
inseminated with dead (heated) spmerm. Sperm could not be found in any of
the sarmles after 230 minutes were allowed for travel. Records revealed
that she had been a regular breecer until 10 months before slaughter, at
which time she dropred a dead calf. During this 10 months period she had
cone in heat and bteen bred rezularly, but failed to conceive. TFlushings
from the uterine horn, uterine body, and os. uteri were heavily con-
taminated with a firm, lumpy pus. The left ovary was cystic ard there

was no irdication of a follicle or erupted follicle nit on either ovary.
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RESULTS

Table 1, The Results of Sperm Travel Studies.

Case : Age : Cestrus* : Tract $ Travel ¢ Time** ¢ TRate***
Yo. ¢ (mo.) : : Lenzth (cm.):Distance (em.): (minutes): of Travel
1 $ e - : 56.0 $ 4g.0 $ 200 : .16
2 112 3 x : 63.5 : 55.0 : 268 s 4,87
%, 40 15 x : 51.5 : 51.5 : 255 s 495
T R U % : 58.0 : 58,0 : 330 s 5.68
5 3 69 x : 72,0 : 54.0 : 310 Y
b 18 s - : 57.0 s 7.0 : 360 ¢  be3l
T ¢ 16 3 x : 55.0 : 0.0 : 265 : 6,62
g8 : 60 x : 68.0 : 45.0 : 345 s T.66
g 1h& : - : Sg.g : 71.5 : 551 ¥ Ts70

10 ¢ 1P6 s - : E,,, e 12.0 8.3 v.o 8015

11 8. X2 vl - : 1.5 > 2g.0 s égg’ : 8.57

IZ. e Yo 3 x : £3.5 : 23.0 : 200 :  8.79

i SR B =4 : £5.0 : 35.0 s 307 :  8.77

VI T S A : 22.5 : 33.9 + 355 1 8.89

)V D s (Y - : 4.0 : 4.5 s 352 : 24,27 (a)

T IS S & S X «  L7.Y4 : 6.5 % ) : 26.16 (b)

21y A VO (R s : 57.3 : 10 y 593 : 84,71 (e)

18 ¢ 12 - : 48.5 : 0.0 : 323 : 0.0 (d)

19 : 110 8 : 65.5 : 0.0 : 265 ¢ 0.0 (e)

20 t..95: 4 x : 62,0 : 0.0 : 390 § D20 (F)

oY & A5 % L : 60.0 : 0.0 s 2ho ¢ 0:0- {g)

20 s 129 s g : 6.5 : 0.0 g 9800 gt 0,07 (R)

* x indicates Freat
** Time from iase

ko

(h)

™

H
nination to sectioni

v

ng

- indicates off-heat.

of the tract.
Yinutes rejuired for srmerm to travel 1 cm.

Full-fed beef heifer with no previous heat.

Heavy trichomonad infestion,

Atnormel genital tract. (Absence of 1 uterine horn)

Sperm sarple
Heawry rucous
Ecated srernm

Eeated srernm

not checked rromtly.

£low ntsarvel at time of insenination,

used.

an
-

Eeated sperm u

(Dead after 5 hours)

sed., (Uterire contraction stalies)

sed. (Uterine contraction siudies

\
/

(Uterine contraction studies)
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Spernm were fourd orly in the ogs nteri and uterine body.

olf wos dropred 91 doys zprior to slox

.

< PAE RO 2 - I
Snernatozoa ¢01:1d not te found in eny of the fl

+ ~+ - "o ~ - terr VT s S - -3 [ SN R N 0
on e rate of crermatozea travel. Thiree animals were Inseminated with

dead (heated) srerm and obgerved in the some nanner as were the other

N $ g e -~ e A 1 n - - .rr
cases. The tire reported incliudes the time Intarval

™ vy~ L] " e o
betwesn insenmination

and slaxy;ter, Trtle 5 indicates that uterine contractions protatly do

o

nes oceur in cattle., Turther studles must bve ceonducted hefore the

rresence or effect of thisg factor con Te definitely estalicshed,
Table 5, The Effect of Uterine Contracticns on the ZTate of Srervatozea

Travel

Cese : Trevel : Tire H

o, ¢ Ceztrug ¢ (Distonee) (o) ¢ (Lirutes) @ Date of Travel
13 % : 0.0 : 320 : 0.0

2l - : 0.0 : ity : C.0

oC* X : n.9 : &30 : 7.0
*Cretic ovary ard nus ‘ormatinn in genital tract.,

PP

Avern o Toancth of Genitel Tracte from Gowe and Heifers: Tre

Al

azrroximate length of the genital tract of an anizel shiould Le mown

-

tefore attem*ing tc yredict the cptinel time for treeding, Table 1
shows the length of the genital tract of each animal slatugbtered. In
Tatle 6 the animals lhave been growred accerding to parvurition, 4 wide
thg were coserved for eocch grovn. Trom these values it was

[

i -
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effect in cows, tle difference chawm Ttetween grouns II and

+-
-3
}de
[ 0]
M)

tuted to oesgtrus rathier thon rarturition. The difference tetween grours

I and TI7 may he the result of a chanse in tomicity, acilily, or mucous

The recults chows mrevi-onegly 1a this nerer indicate the irresmlaor-
ities and the ture of the genital abtnorralitize observed and their
effect on smern trovel,

Cre teef heifer in high condition an? without previous hent save
an urustally glow rate of travel, It is woseille tlat the c-erm knd

>le even though nore

imratare, non-functional troct.

Anotrer tract contained an unusual amoint of bloody Fiid, »zt
the rate of traovel wes ahout normel, which benrs ont Tebter's (35) con-
tention tlnt vlond has ouly a slizhit effect on the viavility of smerm.

The left uterine horn of casc 1w, 9 contoined the recilie of a
AN

re-adsorted fetug, however, the rate of travel wvas commaradble to that

of the rnormel cows and syernmoiozoa were isclated from the central

o]
@
ot

ction of the T2

[ )
|._4l
}g
’.IO
D

2
c+
o
®

Thig weuld indicate, in the event that
overian fanction was neormal .ht occrir viile the
rceidue of a dend Totus wns beoing carried,

In case no, 12, recent atortion ard the nresence of excessive
1102d in the tract &id not redce the rate of travel ﬁaterialiy from

that of the normsl cows. Thug, it seers rossible for sternatozoa to



ascznd in a genital tract that is in a hizhly irritated and disturted

Tvo cases of trichomorad infestion were found in gunposedly vir-
Zin heifers. The heavily Infested tract was net condicive to sperm

travel, However, the otlier tract, ieldinz only a few live crzanisn

Reos ond Gerlic: (27) rojort that severe

infestion of trichomonals moy prevent conception ™t the rmajority of
nfested anirals conceive normnlly ~nd atort the fetus later,

In case no. 17, the left uterine Zhorn was atsent and the left
overy cystic. A waxy, gelatin-lile plug was found in the os uteri and

the uterine Tody. It was avrarently imrossitle far srperrmatnzoa to

° s -3 HETEN 7 -1
ponetrate the cenital troct of this animal, Cfse no. 27, alsc exnili

ain, it appeared that the seni-enlid, werny wiccus of the genital troct

ves unstitatle for s-ernatozoa movenent,

}JI
H
=
o
-
-
o
e
(¢1]

Trus it wos Tond tlat any diseneced or abnormal cond

enitel troct that reeilted in severe irritntion, intoxicetion, or

extrenely viscous mucous nroducticn imreled or protivtited the norral

3 3 4+ -~ . +
iglent avirals vere not awm

tl.e occurrence cr effect of uterine controctions, Togeilte chown in

= 3. R + 3. a4 M - +3 ~ A - 3 4 m-3
Tatle § ivdicate thrat atorine contreoctiq-ng 3o net occur in cattle. This

worls is necessary before the -regence or influence of this facinr con Te

‘ —as e oaes m s s . et . .
Zeta obtained i thils stuly indicate that tre genitnl itract in
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ST.TARY ATD CCOUCLUSICIS

1. atn inlicatce that age has ro ¢ffect cn *he rate at which
spern travels In the gonital tract of cattle,

2. The rate of travel in veef tyvoe cows 1s considerztly c<lower
than that otserved in the dairy t;xe cows.

2. Tha rate of travel in hoifers off-heat was 72,073 as fast as
that ctaerved for the heifers in hent,

L, Seern travelad al-ost as Tact in the off-lent cows ze it 24

in the cowe 1o heat., Fron *tc it is concluded thot th
tract of the rmature s~ow gives no s-ecial regrengs rins heat trat would
terd to accelerate the acdvorce of esrern.

5. Tt was fomd that nariedly dicenced or o

of the zerital tract were ngsally accormpanisd by an extrers

sacrus wihich tendsd to i:lidn

0

5. The presence of excescive tlood in tre tract exerted only a

slight influence on the troress of e cnerm,

7. Recults Tron the 3 coses olserwed indicotie

1 s - 2 1 Pl - 1 e f 1 Iad N
contractisne either Jo nct ocenr or have no effect cn the rate of zieorn

travel,

Z. The shortest tire in which eserm were found in thio uyper
nd of the tuve wag 5 hours and 70 ninutes in mature covws.

S, The shortest tirs in wiich crern were found in tle vurer end
of the tule woc 4 Tours and 15 uinttes in heifere,

12, Cn the avorcge, approxinmately 7 hours is regrired for syern
Yo roach tre irfonmdilulmy of tlie cow acoerling to tris dotal

11, Cn the avera~e, ampreximately 6 hours is regoired for srern
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