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Abstract:
Thirty-five bred gilts were used in 2 trials to study the affects of feeding 0,53 percent crude ergot ration
on prenatal development. Twenty-seven gilts were sacrificed at 38 days post breeding; and 8 gilts from
the first trial were sacrificed at 76 days post breeding, but received no ergot following Day 38 post
breeding. The pregnancy rate was 94 and 72 percent for control and ergot gilts, respectively. However,
litter size in the pregnant gilts did not vary between treatments, Ergot had no significant affect on
placentation rate, although the ergot group had an average of 7,8 percent lower placentation rate,
Analysis of the 38-day-old embryos combined from both trials revealed that the embryos from the
ergot group averaged 1,7 gm, heavier (P<,01) than the control group, This was also noticed with the 76
day post breeding fetuses.

Twenty-four ICR/Albino female mice were divided into 3 groups on D0 (D0 being day of copulation
plug; the following days as D1, D2, etc,) They were fed 0,0, 0,05, and 0,10 percent ergot rations.
Feeding commenced on Dq, and the mice were killed on D2 The eggs were flushed from the oviduct,
and all cleaved eggs were considered fertilized. The fertilization rates were 100, 90, and 100 percent
for the 0,0, 0,05 and 0,10 percent ergot ration, respectively, One hundred and thirteen female mice were
used in 2 replicates to study the effects of feeding 0,05 and 0,10 percent ergot ration from Dq to D5, D6
to D10 or D0 to D10 All,mice were killed on D10 There was a noticeable lower pregnancy rate in those
mice fed 0,05 percent , ergot ration starting on D0; however, the difference was not significant,
Implantation rate (implantation sites/number of corpora lutea) was not affected by ergot feeding, A
lower post implantation embryonic survival rate (number implant sites containing embryos/number of
implant sites) was noticed in those mice fed 0,10 percent ergot starting on D0; however, the difference
was not significant. Ergot did affect normal implantation rate (number of implantation sites containing
embryos/number of corpora lutea). This was especially noticed in those mice fed 0,10 percent ergot
starting on D0. Thirty-two female mice were fed a ration containing 0,53 percent ergot (swine ration)
or a clean barley ration from Dq to D10. The pregnancy rate was 94 and 75 percent for the control and
ergot rations, respectively. Ergot feeding had no affect on implantation rate. However, the post
implantation embryonic survival rates were 99 and 81 percent (PC<01) for the control and ergot
groups, respectively. This resulted in a normal implantation rate of 96 and 78 percent (P<.01),
respectively for the control and ergot groups, Twenty-one female mice were used to study prenatal
development when ergot was injected. The injection of 1,0 mg, per day crude ergot (CE) and 0,02 mg,
ergonovine maleate (EM) on D3, D4 and D5 resulted in a pregnancy rate of 25 and 60 percent (P<.05),
respectively, Injections of 0,05 mg, CE and 0,5 ml, of 0,9 percent saline control (SC) resulted in
pregnancy rates of 100 percent, Post implantation embryonic survival rates were 100, 80, 70, and 100
percent (P<.01) for injections of 1,0 mg, CE, 0,5 mg, CE, 0,02 mg, EM and 0,5 ml, SC, respectively.
Normal implantation rates were 100, 70, 76, and 98 percent (P<.01) for the 1,0 mg, CE, 0,5 mg, CE,
0,02 mg, EM and 0,5 ml, SC injections, respectively. 
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ABSTRACT
Thirty-five bred gilts were used in 2 trials to study the affects of 

feeding 0,53 percent crude ergot ration on prenatal development. Twenty- 
seven gilts were sacrificed at 38 days post breeding; and 8 gilts from the
first trial were sacrificed at 76 days post breeding, but received no ergot
following Day 38 post breeding. The pregnancy rate was 94 and 72 percent 
for control.and ergot gilts, respectively. However, litter size in the 
pregnant gilts did not vary between treatments, Ergot had no significant 
affect on placentation rate, although the ergot group had an average of 
7,8 percent lower placentation rate. Analysis of the 38-day-old embryos 
combined from both trials revealed that the embryos from the ergot group 
averaged 1,7 gm, heavier ( P < ,01) than the control group. This was also 
noticed with the 76 day post breeding fetuses.

Twenty-four ICR/Albino female mice were divided into 3 groups on Dq
(Dq being day of copulation plug; the following days as D^, Dg, etc,) They
were fed 0,0, 0,05, and 0,10 percent ergot rations. Feeding commenced on 
Dq , and the mice were killed on Dg^ The eggs were flushed from the oviduct, 
and all cleaved eggs were considered fertilized. The fertilization rates 
were 100, 90, and 100 percent for the 0,0, 0,05 and 0,10 percent ergot 
ration, respectively. One hundred and thirteen female mice were used in 2 
replicates to study the effects of feeding 0,05 and 0,10 percent ergot 
ration from Dq to Dg, D, to D^q or Dq to D^q ,' All,mice were killed on DjQ, 
There was a noticeable lower pregnancy.'rate in those mice fed 0,05 percent , 
ergot ration starting on Dq ; however,8 the difference was not significant. 
Implantation rate (implantation sites/number of corpora lutea) was not 
affected by ergot feeding, A lower post implantation embryonic survival 
rate (number implant sites containing embryos/number of implant sites) was 
noticed in those mice fed 0,10 percent ergot starting on Dq ; however, the 
difference was not significant„ Ergot did affect normal implantation rate 
(number of implantation sites containing embryos/number of corpora lutea). 
This was especially noticed in those mice fed 0,10 percent ergot starting 
on Dq , Thirty-two female mice were fed a ration containing 0,53 percent 
ergot (swine ration) or a clean barley ration from Dq to D^q , The pregnancy 
rate was 94 and 75 percent for the control and ergot rations, respectively. 
Ergot feeding had no affect on implantation rate. However, the post implan
tation embryonic survival rates were 99 and 81 percent (P<T,01) for the con
trol and ergot groups, respectively. This resulted in a normal implanta
tion rate of 96 and 78 percent ( P c9Ol)j respectively for the control and 
ergot groups. Twenty-one female mice were used to study prenatal develop
ment when ergot was injected. The injection of 1,0 mg, per day crude ergot 
(CE) and 0,02 mg, ergonovine maleate (EM) on Dg, D^ and Dg resulted in a 
pregnancy rate of 25 and 60 percent (Pec,05), respectively. Injections of 
0,05 mg, Cf! and 0,5 ml, of 0,9 percent saline control (SC) resulted in preg
nancy rates of 100 percent. Post implantation embryonic survival rates were 
IOO8 80, 70, and 100 percent (Pc,01) for injections of 1,0 mg, CE, 0,5 mg, 
CE, 0,02 mg, SM and 0,5 ml, SC, respectively. Normal implantation rates 
were 100, 70, 76, and 98 percent (Pc,01) for the 1,0 mg, CE, 0,5 mg, CE, 
0,02 mg, EM and 0,5 ml, SC injections, respectively.



INTRODUCTION
Animal physiology has been an area of active study for many years, and 

the aspect of reproduction has always been of particular interest to the 
scientist.

The reproductive cycle is a very complex system which can be unbal
anced by disease, nutrition, stress and environment,

Claveceps purpurea. the fungus "ergot", found on barley and a variety 
of other grasses, has been detrimental to human and animal health for 
centuries and on occasion even fatal. In Montana, barley is the principle 
grain in formulating rations for feeding livestock, and thus, the danger 
of ergotism is of considerable importance. Much is known about the 
pharmacology of ergot and all of its alkaloids have been isolated and 
identified. Although the primary action of ergot is the constriction 
of smooth muscle, it is felt that there is a great deal to learn about its 
modes of action on the animal body.

Ergot is known to cause abortion in pregnant sows (Nordskog and Clark, 
1945), pregnant rats (Shelesnyak, 1955) and in pregnant mice (Carlsen et_ al
1961), Research has indicated Qfaravudhi et al, 1966) that certain ergot

-

alkaloids reduce the availability of progesterone, and this could cause 
termination of gestation, but the specific mechanism of action is not 
yet known,

A clearer understanding of the effects of ergot on prenatal develop
ment in' swine and other animals would possibly allow the decrease of 
reproductive failure through ergot poisoning and thus be of great 
scientific and economic value.

The purpose of this experiment was to study the effects of crude 
ergot on prenatal development in gilts and mice.



REVIEW OF LITERATURE
History of Ergot

When the schlerotium of the fungus Claviceps purpurea infects rye 
it is given the common name of "ergot" (Kingsbury, 1964). Claviceps 
purpurea also infects wheat, barley, and a variety of wild grasses,

Ergot infects only the flowering part of the plant in such a way 
that sclerotia are developed instead of kernels (Walker, 1957), It is 
first recognized by the sticky fluid on the spikes after heading (honey- 
dew stage)(Stefferud, 1953) and it is recognized later in the heads as 
a fungus growth, grayish violet in color, about twice the length of the 
kernel, curved and eluding a peculiar odor (Walker, 1957)* The sclorotia 
dropping on the soil or being planted with the grain seeds, germinate as 
the host species are flowering. The ergot spores are transported by the 
wind to the flowers of the host plants where they infect the kernel and 
a sclerotia develops (Stefferud, 1953)„ A folded mat is first formed by 
the Claviceps; this folded mat contains a multitude of spores in a sweet, 
sticky honeydew-Iike mass (Stefferud, 1953), The spores are carried by 

the wind, insects and other means to infect other kernels, then the 

sclerotia develop and the cycle repeats itself.
The Greeks and Romans recorded their observations on ergot, making

O
it one of the oldest recorded diseases (Walker, 1957),

Thousands died from ingestion of ergot in cereal grains in France, 
Germany, Switzerland, and other European countries since the days of 
Ancient Rome (Hansen, 1934) and in Russia during the 10th, Ilth and 12th 

centuries (Ypungken, 1947)» "Holy Fire", "St. Anthony's Fire", and



llSte Martials Fire" were names that these early plagues of ergotism were 
known by (Youngken9 1947) and it was one of the most dreaded diseases in 
Europe prior to 1800 (Kingsbury, 1964)„

From 1820 to 1885 outbreaks of ergotism were reported in the States 
of New York9 Ohip9 Iowa and Kansas (Youngken9 1947); in the more recent 
past, human poisoning from ergot has declined but animal loss due to 
ingestion of ergot infected feed has often been severe (Kingsbury, 1964)„ 

Kingsbury (1964) states that as early as 1842 ergotism in cattle in 
the United States was thought to occur because of the similarity to ergot 
caused gangrene of humans in Europe®; In Kansas in 1884 an epidemic of 
ergotism in cattle was reported (Salmon, 1884) and because of the symptoms 
of the outbreak, it was confused with the dreaded hoof and mouth disease 
(Hansen, 1934)« Ergotism in cattle fed hay containing wild rye which was 
infected with ergot was reported in Kansas in 1932 (Lumb, 1932)e

Stefferud (1953) states that ergot damage occurs in the spring grain 

areas of Nebraska, the Dakotas and Montana,
Because of the high infestation of ergot in cereal grains, ergotism 

is very important economically in this decadee
Ergot

«3«*

The toxic action of ergot is due to its alkaloids and the primary 

action of the alkaloids is the constriction of smooth muscle (Jones, 1959)» 

Ergot also contains inorganic constituents, amines, acids, bases, carbo
hydrates, sterols, amino acids and glycerides (Rosenfeld and Beath, 1950), 

Ten or more of the alkaloids have been isolated and identified 

(Rosenfeld and Beath, 1950)«, Kingsbury (1964) states, that of the
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alkaloids, a number are active and a number are inactive, Ergocryptine, 
ergonovine, ergocornine, ergocristine, ergotamine and ergosine are the 

active alkaloids.
The alkaloids are all derivatives of lysergic acid and on hydrolysis 

yield lysergic acid and lysergic acid is linked in the alkaloids by a 
peptide bond. It is believed that lysergic acid is derived from tryptophan 
as shown below (Bentley, 1957),

Tryptophan, mevalonic acid and formate can serve as precursors of 

ergot alkaloids in cultures of Claviceps purpurea and phenylalanine and 

tyrosine are not precursors of the ergoline ring system (Vining and Taber 

1963),
Kraicer and Shelesnyak (1965) state that ergovaline, ergosine and 

ergokryptine are all D-Iysergic acid derivatives of an amino-cyclopeptide 
and they give the following as the general structural formula of ergot 

alkaloids.



TABLE. Ie THE RELATIONSHIP BETWEEN CERTAIN ERGOT ALKALOIDS AND THEIR 
FUNCTIONAL GROUPS» _______________________________ .___

Class of Alkaloid 

Ergotamine 

Ergotoxine

iI ■

Methyl

Isopropyl

Isopropyl
Isobutyl
Isopropyl
Isobutyl

Name of Alkaloid

Ergovaline
Ergosine
Ergocornine
Ergokryptine

Friedmans Brazil and Von Storch (1955) state that ergotoxine and 
ergotamine are polypeptide derivatives of lysergic acid while ergonovine 
consists of an amino alcohol attached to the lysergic acid nucleus,

Hampshire and Page (1936) reported that an average of 0,1185 percent 
total alkaloids calculated as ergotoxine was obtained chemically from two 
samples of 10 gm, each of defatted ergot, Foster, Macdonald and Jones 
(1949) reported that five samples of 5 gm, each of ergot yielded an 
average of 0,174 percent total alkaloids expressed as ergotoxine and an 
average of 0,357 percent water soluble alkaloids expressed as ergometrine, 

Grogers Tyler and Dusenberry (1961) reported that chemical analysis 
of paspalum ergot of Arkansas contained much smaller quantities of alka
loids than paspalum ergot samples from Australia, It appears that different 

clavine=producing strains of Claviceps may vary greatly in their ability 

to accumulate alkaloids (Brady and Tylers 1960),

Toxicity is reduced when hydrogenation of certain of the ergot alka
loids occurs (Orths Capps and Suckles 1947)s and this was reported for 
Aihydroergotamine methanesulfonate (DHE 45) and for the.dihydro-deriva

tive of ergocornine (DHO 180), Female rats injected twice weekly



throughout a gestation period with 10, 20 or 35 mg,/kg, of dihydroergo= 
cornine had normal litters that were raised to maturitye When animals 
were injected with 1*25 or 2*5 mg,/kg, of ergotamine tartrate they lacked 
normal maternal instincts and although full size litters were delivered, 

only 2 to 4 young survived, Administration of the drugs was terminated at 

parturition (Orth et al9„ 1947)»
Dihydrogenated alkaloids were compared with ergotamine tartrate 

with respect to rate of growth, production of gangrene and survival in 
rats by Smith and Zalman (1949)* None of the alkaloids inhibited growth 
as much as ergotamine tartrate* Gangrene was not caused by the dihydro= 
genated alkaloids, whereas ergotamine produced gangrene in 80 percent 
of the rats* There was no difference in survival rates between the treat= 
ment and control groups*

Kraicer and Shelesnyak (1965) found ergokryptine, ergocornine, 
ergosine and ergovaline to be effective in terminating pregnancy in that 
order* The dose levels for termination of pregnancy were; ergokryptine, 

175 M g 9 $ ergocornine, 335 jug*; ergosine, 505 >ig» and 945 jag* ergovaline 

per rat.

Some General Actions of Ergot
Pammel in 1922 reported that ergot stimulates the nerve centers; 

Friedman et al*. (1955) reported that ergot alkaloids either stimulate or 
depress the central nervous system* When the nerve centers are stimulated, 

contraction of the small blood vessels occurs resulting in one of the two 
forms of ergotism (Pammel, 1922); either the convulsive or gangrenous type*
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Friedman et alc„ (1955) reported that the symptoms of gangrenous ergotism 
in man are: I) nausea and vomiting, 2) constriction of coronary vessels 
causing coronary spasm, 3) muscular cramps in the neck and thigh and 4) 
finally gangrene»„ Symptoms of the convulsive type of ergotism in man as 
reported by Labour (1956) are: I) a period of tingling and spasmodic con= 
tractions of the extremities, 2) a series of more severe attacks lasting 
up to four or five weeks and 3) a final period of cachexia and progressive 

nervous collapse*
Gangrenous'ergotism in animals.is recognized as the result of vase= 

constriction, thus causing restriction of nutrient blood supply (Cunningham, 
McIntosh and Swan, 1944), Sloughing of the affected region often results 

from the nutrient deficiency.
Ergotism in cattle is characterized by tucked up abdomen, running 

eyes, dullness (Jones, 1953), and prolonged chronic wasting (Edwards, 1953), 
Dillon (1955) stated that in one calf with convulsive ergotism, the mucous 
membranes were pale, temperature was 101,2°F, pulse and respiration were 
rapid and the animal was trembling. When one of the animals was moved it 

had a stilted gait,1 then leaped into the air and fell exhausted. In pigs 
and cattle with gangrenous ergotism, lesions of the legs, ears-, and tail 

develop, first marked by inflammation,' darkening and finally necrosis 

(Guilbon, 1956),
Woods et al,0 (1966) reported an outbreak of gangrenous ergotism in 

Friesian milking cows grazing or rye- grass-. Most of the animals showed 
swelling and lameness (particularly the hind limbs) from the coronet to 
the mid=cannon region. There was no evidence of gangrene at the tips of
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the ears or the end of the tailse Milk production was reduced to about 

25 percent in the Cows5, and the animals were finally slaughtered due to 

the severity of the lesions®
Latour (1956) mentioned that when domestic animals were fed exrotized 

bread,, they showed symptoms of intense intoxication, tetanic convulsions 
and paralysis of the hindquarters„

Research has shown that approximately 100 gme of sclerotia must be 
fed each day for about 10 days in order to produce lameness and necrosis 
of the limbs in cattle (Cunningham, 1949)»

Convulsive ergotism is most common among carnivors, horses and sheep 
(Guilbon, 1956). Symptoms are nervous seizures, loss of equilibrium, 
chilling, paralysis of the limbs and pain. Death of the animal may be 
rapid, taking only a few hours, or the disease may become chronic causing 

emaciation and cachexia.
Rise in body temperature, salivation, diarrhea, depression and loss 

of appetite are symptoms of ergotism in sheep as reported by Cunningham 

et al,„ (1944), They also report that post-mortem examinations of sheep, 
previously fed ergot, revealed severe inflammation and ulceration of the 
mucosa of the gastro-intestinal tract, Some livers were normal, and others 

had evidence of fat infiltration or blood congestion,
A convulsive syndrome in sheep was reported by Clegg in 1959. The 

flock was grazing primarily on rye grass which was ergot infected, A 
fully conscious animal would exhibit violent muscular spasms, followed . 

by quiet periods and less alertness,
Rosenfeld and Beath (1950) reported that if the feed contained 2
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percent ergot and mice were on the ration for thirty successive days, 
there was no toxic effect produced by the ergot„ If the ergot concen
tration was increased to 5 percent, the animals lost weight. Two males 
oh the 5 percent ergot developed gangrenous tails and. the tails were 
sloughed off. If the concentration was increased to 10 and 15 percent, 
the mice showed the toxic effect of ergot at the end of the third day.
The coat was ruffled, back hunched, and feed intake dropped; there was 
a rapid.loss in weight until death. Feeding ergot apparently affected 
the heat-regulatory mechanism of the mice; either an increase or decrease 
in the environmental temperature caused the death of the ergotized mice.

When rats were injected with 5 mg,/kg, of ergonovine maleate solu
tions, the basal metabolic rate was increased about 32 percent (Krantz 
and Carr, 1961), Shepherd and Buchanan (1951) reported that ergotamine 
tartrate lowered the average blood glucose value of insulin injected 

rats,
Ergonovine maleate in small doses (0,5 - 1,0 mg,/kg,) has been 

demonstrated to enhance the pressor effect of epinephrine (5 Jig0Zkg,), 
but in larger doses (2,5 mg,/kg,), ergonovine maleate decreases the 
pressor effect of epinephrine (Wills, 1951), Further, Fink and Loomis 
(1952) found that in blood flow experiments in the hind-limb of dogs, 
dihydroergotamine blocked the vasoconstrictor action of epiniphrine,
Haley and Andem (1951) reported that ergotamine, dihydroergocristine, 
dihydroergokryptine and dihydroergocofnine cause epinephrine reversal.

This is not so with diphydroergotainine, Friedman and Brazil (1955) 
state that those alkaloids containing a polypeptide side-chain can produce
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adrenergic-blocking activity.

Physiological Responses of Reproduction to Ergot
Krantz and Carr (1961) stated that ergonovine produces contractions 

of the human uterus that are prompt and strong. The same is true for 
many other species, Cupps and As,dell (1944) reported that ergotamine 
tartrate may cause contraction of the bovine uterine muscle at 8 days 
postestrum, The drug had no effect on uterine muscle contraction at 
any other time during estrous as reported by this study,

in an experiment by Nordskog and Clark (1945), 3 lots of 4 pregnant 
sows each, were fed rations containing 1,0 and 0,5 percent ergot. Sows 
on 1,0 percent ergot had an average of 9 pigs farrowed; 4 born dead and 
5 born alive. The average birth weight of the pigs was 2,1 pounds, No

-I' -

pigs were alive 2 = 21 days after farrowing. The sows showed almost no 
udder development and ho milk secretion. Sows on 0,5 percent ergot had 
an average of 9,5 pigs farrowed; 3,5 born dead and 6 alive. The average 
birth weight of the pigs was 1,6 pounds. Two - 21 days after farrowing 
no pigs were alive, and the sows showed almost no udder development 
and no milk secretion. It was concluded that the percentage of live pigs 
born and the average individual birth weights of the pigs were inversely 

related to the number of days ergot was fed (Nordskog and Clark, 1945), 
The gestation periods were significantly shorter in the ergotized sows 
and this probably decreased the size and vigor of the pigs at birth. 

Twelve bred female white rats were divided into 4 lots of three 

each (Nordskog and Clark, 1945) and fed the following rations;
I) Purina Dog Chow (control), 2) Purina Dog Chow containing 1,0 percent
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ergot, 3) Purina Dog Chow containing 3,0 percent ergot and 4) "cleaned" 
barley ration containing about 0,1 percent ergot. The authors stated 
that all rations were finely ground so that there would be no selection of 
ingredients by the animals. It was noticed after one week that the lot on 
3,0 percent ergot thrived very poorly, and that a noticeable amount of 
the ration was wasted indicating that it was unpalatable. Rats that were 
fed ergot rations produced no young during the first twelve days or more 
on the experiment. All of these animals apparently resorbed their young, 
When 2 females were changed from control rations to ergot rations on Day 12, 
they gave birth to live young, but failed to raise their young. This in= 

dicates that ergot has some mechanism of interference with the normal 
lactation process,

Nordskog (1946) reported that lactation in a female rat could be 
completely stopped with ergot or ergotoxine administration. The feeding 
of 3 mg, percent of ergotoxine to bred females cautied resorption of young 
early in pregnancy. When ergotoxine was fed to females during pregnancy 

and lactation, the litters failed to gain weight and all died. Normal 
litters from females on control rations failed to gain weight and all

I

died when 3 mg, percent ergotoxine was added to the ration® The authors 
stated that other litters near death, recovered when ergotoxine was 

removed from the feed of the mother, Nordskog (1946) also reported that 
feeding ergot to female rats did not alter the estrous cycle. Vaginal 
smears taken daily showed only normal changes in vaginal epithelium and 
estrous period. When the females were removed from ergot and bred, they 

produced normal litters.
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Rosenfeld and Beath (1950) reported that a single feeding of 5 per
cent crude ergot ration to pregnant mice in the 18th or 19th day of 
gestation had no effect on the mothers or the young. Feeding the same 
ration for 3 days starting on the 16th or 17th day of gestation had no 
effect on the dams and the litters were born alive but all died in 2 or 
3 days after littering, As the concentration of ergot was increased and 
the number of feeding days was increased, there was a direct increase in 
the loss of litters*

Evidence that ergot alkaloids affected lactation in rats was reported 
by Sommer and Buchanan (1955)„ Ergotoxine or ergotamine injections 
(0*5 or IeO mg* of the alkaloid twice daily) started on the 12th day 
after sperm were found in the vaginal smears,. and last injection on the 
21st day, did not necessarily cause fetal death but did effect lacta
tion adversely* They found that total milk yield had diminished and 

that the fat content of the secretory material had declined*
Shelesnyak (1955) reported that a single subcutaneous injection of 

ergotoxine during progestation (from fertilization to nidation) prevents 
the development of decidual tissue and thus terminates gestation. With 
non-pregnant rats, 20 of 40 showed varying degrees of disturbance of 
the regularity of the estrous pattern after a single injection of I mg* 

ergotoxine* The author also reported that termination of pseudopregnancy 
occurred within 1-3 days after an injection of I or 2 mg* ergotoxine on 
Day 3, 4 or 5 of pseudopregn^ncy in 58 of 60 females * Termination of 
pregnancy occurred 3 days after administration of ergotoxine on Day 5 or 
6 post-coitus, in all 30 animals which received 0*5 or I mg* ergotoxine*
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When 0,25 mg, ergotoxine was administered, 17 of 20 females had termination 
of pregnancy, but in the 10 animals which were given 0,1 mg, ergotoxine, 
there were no pregnancy terminations. Those animals which received ergotox
ine after Day 8 post-coitus, produced normal litters. It was evident that 
a single injection of ergotoxine disturbs the normal hormone balance; 
probably by suppressing progesterone or stimulating estrogenic type active 
ity, or both (Shelesnyak, 1955),

Carlsen _et al, (1961) divided 16 pregnant mice into 4 groups and 

gave a single subcutaneous injection of 0,05, 0,25, or 0,5 mg, ergocornine 
methanesulphonate (I mg, in 0,2 ml, ethanol) on Day 4 of pregnancy (Day 0 
of pregnancy being the day of the copulation plug, or vaginal sperm). In 
all mice, 0,25 mg, or 0,5 mg, of ergocornine administered on Day 4 of 
pregnancy terminated gestation. Only 2 of 4 pregnancies were terminated 
with 0,1 mg, ergocornine and none with 0,05 mg. Thirty-two mice in groups 
of 4 were injected with 0,25 mg, ergocornine/day from Day 0 through Day 7 
of pregnancy. In all cases where the alkalbid was administered on Day 3 
or Day 4, gestation was terminated. Treatment with the drug on Days 0, I,
2, and 5, 6,7 did not terminate gestation. The'authors reported the 
results as suggesting an "all-or-none" response, due to the fact that the 

litter-size of mice treated with ergocornine, but nevertheless carried 
through a successful pregnancy, was the same as the control animals. These 
experiments reveal that ergocornine is effective in the mouse during a 

period of pregnancy that is more day specific than in rats (Carlsen et_ al, 

1961),

i
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Pregnant rats were given a subcutaneous injection of Oe15 and 0e5 mg* 
ergocornine methanesulphonate per rat on the 4th day of gestation 
(Kraicer and Shelesnyak5, 1964)* The appearance of the estrous vaginal 

smear* 2 to 3 days after drug injection was studied. Pregnancy was 
terminated in three-quarters of the rats exhibiting vaginal estrus,
The ED5Q (effective dose for 50% of mice) for induction of estrus and 
for termination of pregnancy was calculated from dose-response curves and 
found to be approximately 0,3 mg. Most animals had a spontaneous pseudo
pregnancy following the alkaloid-induced estrusg a minority of the rats 
exhibited normal estrous cycles* This period of pseudopregnancy is a 
period of diestrus, Decidualization was induced by systemic injection 
of histamine releaser to the same extent as that found during normal 
pseudopregnancy. The weights of the deciduomata were significantly less 
than in a normal pseudopregnancy* The authors reported that ergocornine 
depresses the synthesis of certain components of the uterus* particularly, 
RNA, This inhibition of the uterus to synthesize materials is probably 
what causes reduction in growth of the decidual tissue (Kraicer and 

Shelesnyak9 1964),
Shelesnyak (1956a) reported that 2 mg, of ergotoxine ethanesulphonate 

interrupted early pregnancy and pseudopregnancy in adrenaIectorn!zed rats* ., 

Vaginal smears of the pro-estrus or estrus type appeared within 96 hours 
after the ergotoxine was injected. Normal pregnancies occurred in the 
adrenalectomized, alkaloid-free controls. The authors concluded from 
this work that ergot alkaloids do not act via the adrenals.
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Shelesnyak (1954a) reported that a single subcutaneous injection of 
0*25 mg, of ergotoxine at the time of uterine traumatization (the fourth 
day of pseudopregnancy) inhibited the development of the decidual tissue 
in rats. An injection of 1,0 mg, progesterone at the time of uterine 
traumatization and ergotoxine injection reversed the alkaloid inhibition, 

Pseudopregnangy was induced by electrical stimulation in 50 female 
rats (Shelesnyak9 1954b)g and the animals divided into 10 equal groups.
The wall of one uterine horn was traumatized by scratching on the fourth 
day of pseudopregnancy. Four of the 10 groups were bilaterally ovari- 
ectomized at the same time, Ergotoxine was injected once on the day of 
operation, and progesterone injected daily for 3 days in all groups but 
one. The day following the third progesterone injection, the mice were 
sacrificed and the uteri were examined. Results showed that progesterone 

reversed the ergotoxine inhibition of deciduoma whether the ovaries were 

intact or not (Shelesnyak, 1954b),
A single subcutaneous injection of 0,25, 0,5, I, or 3 mg, of exgo- 

toxine administered on Day 4, 5 or 6 after coitus, terminated gestation 
in all 75 control rats (Shelesnyak, 1956b), The administration of 
progesterone for 5 days to the alkaloid treated animals reversed the action 
of ergotoxine in terminating pregnancy. The significance of this work is 
demonstrated by the fact that prolonged treatment with progesterone was 
heeded to reverse the gestation terminating effect of ergotoxine, whereas 
a single subcutaneous injection of progesterone (Shelesnyak, 1954a) over

came the deciduoma inhibitory effect of ergotoxine,
Ergotoxine doses (Shelesnyak, 1957) which terminate early gestation
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and pseudopregnancy, and inhibit decidual formation, did not change the 

FSH or LH content of the pituitaries of pseudopregnant or pregnant rats9 
Meites and Shelesnyak (1957) reported that injections of approxi= 

mately 3S7 to 60 I9Ue of LTH daily for 5 to 10 days, beginning on Day 16 
of gestation (Day,I being the day sperm was found in vagina) prlonged 
pregnancy in rats* Rats ovariectcmized on the 19th or 20th day of gesta-= 
tion, and under LTH treatment, failed to have extended pregnancies*
These results indicate that LTH acts by extending the functional life of 
the corpora lutea of- pregnancy (Meites and Shelesnyak3 1957)» The adminis
tration of LTH to pregnant rats reversed the pregnancy terminating action 
of ergotoxine (Sheleanyak3 1958)9 Maintenance of gestation occurred in 
82 of 217 (38%) pregnant rats which received ergotoxine plus LTH9 When 
no LTH was administered, 198 of 200 pregnancies were terminated 
within 96 hours after the ergotoxine injections

Eleven rats were, hypophysectomized on the 2nd day of pseudopreg
nancy and the pituitary was transplanted under the kidney Capsulee Five 
rats were injected with I mg* ergoeornine methanesulphonate on Day 2 
after hypophysectomy and the uteri were traumatized on Day 7 of pseudo- 
pregnancy (Zeilmaker and.Carlsen3 1962)* Of the 5 animals treated with 
ergoeornine, none showed decidual formation on Day 11 of pseudopregnancy, 
whereas the 6 control animals all had decidual formation* When ergoeornine 
was administered to lactating rats (hypophysectomized and pituitaries 
transplanted under the kidney capsule), milk production was inhibited, 
but the effect was prevented with LTHe The authors concluded that 
ergoeornine caused temporary inhibition of the secretion of LTH by the 
pituitary, thus causing changes in the corpus luteum and finally a 
deficiency of progesterone*
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Shelesnyak and Barnea (1963) applied ergocornine directly to the 
Ovary 9 uterus and hypophysis of pregnant and pseudopregnant rats 
(uterus undergoing decidualization) in an attempt to localize the action 

of the alkaloid. The usual post~ergocornine appearance of estrus did 

not appear in any of the animals3 nor was there any interference with 
decidualization. The authors concluded that there must be a degradation 
or metabolic transformation of ergocornine; probably the liver being 

the site of this action.
When I mg, ergocornine methanesulphonate was administered to the 

perfused rat liver and into the portal bed of the pregnant rat9 the 
effectiveness of the drug in terminating progestation (period from 
fertilization to implantation) was less than one-fourth the effectiveness 
following systemic injections (Kisch and Shelesnyak^ 1966), The results 
indicate deactivation of ergocornine by the liver, Kisch and Shelesnyakz

concluded that the mode of action of ergocornine must be a triggering One9
.

probably on a biochemical (enzymatic) level, or that the drug is stored
'

in some target organ,
Varavudhi and Lobel (1965) studied the viability of blastocysts 

after an injection of I mg, ergocornine to pregnant rats during the 
period of nidation, but before the blastocysts had implanted, Ergocornine 
injections on or L5 (vaginal spermatozoa equals Day G or Lq ; the days 
following as L%„ Lg9 etc,) did not interfere with the response of the 
blastocysts to physiological doses of progesterone and estrogen on Lg,
There was no significant difference between the treatment and the control 
rats in the number of animals with implantations, nor the number of implants
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per uterus (Varawdhi and Lobela 1965) „ A depression in the synthesis 
of protein and nucleic acids in the progestational uterus was observed 
and reported as a secondary reaction during this experiment,

Twenty=Seven pregnant rats were used by Varavudhi ej; £la (1966) 

to study the effect of ergocornine in pregnant rats with induced 
delayed nidation. In all animals, 21 experimental and 6 controls, 
hypophysectomy and autotransplantation of the pituitary were performed 

on L^ (the day following the detection of vaginal plug in the vagina).
The pituitary was transplanted under the kidney capsule in 23 rats and 
under the ovarian capsule in 4 rats. The 21 treatment rats received I mg, 
of ergocornine on L^e Oestradiol benzoate was given to all animals on 
the evening of Lg, and 11 rats which had their pituitaries transplanted 
under the kidney capsule received 4 mg, progesterone daily from Lg to 
All the rats were killed on L^, Hypophysectomy and autotransplantation 

of the pituitary to the renal or ovarian capsule causes delayed nidation 
and the blastocysts remain alive in a quiescent state and may be induced 
to implant by injecting 0,1 /ig* of estrogen. The estrogen injection 
induced nidation in 5/6 rats. The uteri had 7=11 implantation sites on 
L^ge These results indicate that the grafted pituitaries were producing 

LTHa and thus progesterone was produced by the ovaries, causing the 
decidual tissue to be maintained, and blastocysts to implant. When the 
treatment animals were given ergocornine on L^ and estrogen on L^ with 
autotransplantation of the pituitary glands occuring on L^a there were 
no implantation sites on L^g, If progesterone was given daily with 
estrogen until L|-ja implantation occurred in 7 of 11 ergot=treated rats.
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The authors concluded that nidation failure in ergotized animals was not 

a result of the toxic effect of the ergot on the blastocysts, but a dis-= 
turbance of progesterone balance® No differences were noticed between 
rats which had the pituitary transplanted under the kidney capsule and 
rats which had the pituitary grafted under the ovarian capsule® Avail= 
ability of progesterone was reduced after administration of ergocornine 

and even though there was a trigger dose of estrogen, blastocysts were 
unable to implant® The authors postulate the ergocornine may act by 

way of the central nervous system®
Shelesnyak et al® (1963) reported that when women (in the post= 

ovulatory phase of their menstrual cycle), are given a tablet of 2 mg, 
of ergocornine, there is a decrease in the level of urinary pregnanediol

Iand estrogens and an increase in ketosteroids and hydroxycorticosteroids. 

The drop in level of pregnanediol indicated there was an interference 
with the metabolic pathway at a level before progesterone, particularly 
at the site of action of 3=beta=hydroxysteriod dehydrogenase, the enzyme 
which converts pregnanediol to progesterone®

Ovaries of pregnant rats were examined at 2, 4, 8 and 24 hour 
intervals after a single injection of I mg® of ergocornine methane= 
sulphonate on L4 (Lobels et all® 1966) ® Vascular dilation and engorgement 
were seen in the ovaries at 2, 4 and 8 hours, but by 24 hours this had
decreased® The enzymes /\ ^=3 J3=hydroxysteriod dehydrogenase and succinic 

dehydrogenase were histochemically evident in the corpora lutea of gesta= 
tion, and in other areas of the ovary at 2, 4 and 8 hours after ergocor= 
nine® Initiation of luteolysis of the corpora lutea of pregnancy and
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imbending ovulation were the two main effects noticed 24 hours after 
ergocornine administration, and these changes could be the result of a 

hormone imbalance due to ergocornine (LobeI et al, 1966)e
Pseudopregnant rats were given a subcutaneous injection of I mg, 

ergocornine methanesulphonate on L^, and the ovarian content of 
progesterone and 20 oC "hydroxy=pregn"4"en=3=one (20 oC OHP) measured 
during days to Ly (Lindner and Shelesnyak, 1967), After a latency 
period of 12 hours, the progesterone content of ovarian tissue of the 
treated animals, declined to 44 percent that of the control level at 
24 hours, and to 30 percent at 30 to 72 hours after the alkaloid injection, 

At the same time, there was an increase in ovarian content of 20aC OHP,
The total progesterone plus 20 aC OHP content of the ovaries remained 

similar in control and treatment animals, except for a fall 48 hours 
after the ergocornine injection. The results of this research do not 
support the hypothesis of Shelesnyak et al, (1963), because 2 0 OHP, 
like progesterone, is ultimately derived from pregnenolone. The period 
of latency preceding the ovarian response to ergocornine, both in terms 
of decreased progesterone secretion and inversion of the progesterone per 
2OoC OHP suggests that the main action of ergocornine is not a direct one 
on the ovarian system, but is mediated by the hypothalamus and/or the 
pituitary (Lindner and Shelesnyak (1967), Nallar and McCann (1965) 
reported that hypothalamic releasing factors may be present in systemic 

circulation. Thus ergot, may act by way of the hypothalamus causing LTH 
releasing factors to be increased, resulting in decreased pituitary 
secretion of LTH, and subsequent ovarian progesterone decrease. The
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authors stated that this would agree with the efficiency of LTH in main
taining gestation in ergot-treated rats as reported by ShelesOyak (1967).

Kisch and Shelesnyak (1968) reported that maternal and fetal components 
of the placenta, left _in situ after removal of the embryo, prevent ergo-
cornine methanesulphonate action from being expressed in the rat. Placen-

‘
tal material (either 4 maternal or 3 fetal placenta) obtained from 
pregnant donors was implanted subcutaneously in pregnant animals 
(implanted on L^: - before the presence of placenta), and 2 hours later 
I mg. ergocornine was injected, but the ergocornine failed to express its
action. The authors also reported that extracts of whole conceptusesI.
from Lg pregnant donors were effective in preventing ergocornine action.
The idea is supported that the placenta produces a luteotrophic substance, 

which inhibits ergocornine action.
The main opinion now held is that ergocornine qould still act through 

the central nervous system, by inhibiting or facilitating the release of 
a factbf or factors which affect pituitary secretion of LTH, and finally 

progesterone secretion by the ovary (Walpole, 1968).



MATERIALS AND METHODS (SWINE)

Sixteen 9-month-old gilts were selected for a trial to study the 
effects of feeding crude ergot on prenatal development in pregnant swine® 
The gilts were randomly divided into two lots of eight head each. Estrous 
cycles were sychronized by feeding ICI 338281/ (Match) at a rate of 125 mg. 
per head per day for 20 days in the regular ration (Appendix Table I),

At estrus the gilts were bred to boars of known fertility and put on 
a ration containing 0.53 percent crude ergot or an ergot-free barley ration. 

Feeding of ergot ration commenced the first day of breeding. The feed 
was distributed at a rate of 2.27 kg. per head per day.

Daily checks were made on the animals for signs of return to estrus.
At 38 days post breeding, 4 females from each group were sacrificed 

to study the effects of ergot on early prenatal development. The repro
ductive traet was removed and the corpora lutea (CL) counted. The 
embryos, normal and degenerate, were removed from the gravid horns, 

counted, frozen and saved for weighing at a future date. All data were 

recorded for future analyses.
The remaining 8 gilts were sacrificed at 76 days post breeding, but 

the ergot group received no more ergot following Day 38 after breeding. 
After removal of the reproductive tract, the corpora lutea were counted, 

and the fetuses removed, counted, frozen and saved for weighing.
Jugular blood was collected into heparinized centrifuge tubes from 

the gilts the first day after they were started on Match, the day they were 
put on ergot ration and twice more during the following 4 weeks. A micro- 
hematocrit was run on each blood sample, then the samples were centrifuged 

I/ Ayerst Laboratories, Rouse Point, N. Y.
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and the plasma frozen for future calcium determination by the method of 

Clark and Collip (1925).
Nineteen 7-month-old gilts were selected for a second replicate of 

the 38 day study on early prenatal development. These gilts were not 
synchronized with Match, but were checked for estrus and allowed to cycle 
twice to insure that they were undergoing normal estrous cycles. On the 
second estrus cycle, they were bred and assigned to either an ergot or 
control feeding. The rations fed were the same as in the earlier study. 
Daily checks were made on the gilts for signs of return to estrus.

The gilts were all sacrificed at 38 days post breeding. The repro
ductive tract was removed and corpora lutea counted. The embryos were 
removed from the gravid horns, counted, frozen and saved for weighing.
All data were recorded for future analyses. The data were analyzed 

according to Steel and Torrie (1960).



RESULTS (SWINE)

The feeding of ergotized barley to gilts had no significant effect on 
pregnancy rate in either trial| although, there was a combined 22,9 percent 
pregnancy loss. Three gilts in Trial I and 2 gilts in Trail 2 returned to 

estrus after being fed ergotized barley. Only in Trial 2 did I.control 
gilt return to estrus,

The gilts on ergot ration did not waste feed and weight gains appeared 
normal. This agrees with the work of Nordskog and Clark (1945), They 
reported that once sows became accustomed to ergot feed, they appeared 
to gain in weight normally. Thus it would appear that ergot was palatable 

to pigs.
Ergot had no significant effect on placentation rate. In Trial I, 

the controls had an 82,4 percent placentation rate versus 72,0 percent for 
the ergot group, and in Trial 2 the control gilts had an 83,1 percent 
placentation rate versus 77,8 percent for the ergot group. Thus the ergot 
fed gilts had an average of 7,8 percent lower placentation rate. The con

trol group had a total of 15 more corpora lutea than the ergot group, but 

litter size did not vary between treatments (Table II),
Normal placentation rate was also not affected by the feeding of 

ergotized barley. In both trials, the control group had a slightly 
higher normal placentation rate than the treatment group, but the difference 

was not significant (Table II),
The gilts were not all sacrificed on exactly 38 days post breeding, 

thus the cjata on 38 day embryo weights was analyzed by covariance to adjust 

for days of slaughter (Appendix Table IV), Also, because litter sizes 
were the same, the mean weights of the 38-day-old embryos from both trials
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were combined for analysis .(Table II). Ergot had a significant (P< .01) 
affect on embryo weight. The embryos from the gilts fed ergot averaged 
1.7 grams heavier than the embryos from the control gilts. These data 
on the 76-day-old embryos were not statistically analyzed because of 
small numbers of fetusesj however, the ergot fed gilts had heavier 
fetuses than the control gilts (Table II).
TABLE II9 EFFECTS OF FEEDING CRUDE ERGOT ON PRENATAL DEVELOPMENT IN

GILTS ! . , .

Measures 0.0
Percent ergot in ration

0.53

W Trial I 7/7 (100.0)a 5/8 (62.5)
Trial 2 8/9 ( 88.8) 8/10 (80.0)
Combined

Placentation Rate
15/16 ( 93,7) 13/18 (72.2)

Trial I 61/74 (82.4)b 36/60 (72.0)
Trial 2 79/95 (83.1) 81/104 (77,8)
Combined

Normal Placentation Rate
140/169 (82.8) 117/154 (76.0)

Trial I 57/74 (77.0)c 35/50 (70,0)
Trial 2 78/95 (82.1) 79/104 (76,0)
Combined

Mean Weights of 
38-day-old embryos (gm»),

135/169 (79.9) 114/154 (74.0)

Trial I and 2 <
Mean Weight of 
76-day-old embryos

combined 

CgIMo )

8.8 10.5**

Trial I 384.8 462.1
** (P<«01)
a Number pregnant/number bred; numbers in parentheses equal percent females 

pregnant.
b Number placentation sites/number corpora lutea counted; numbers in paren

theses equal percent placentation rate.
c Number live embryos/number of corpora lutea counted; numbers in paren

theses equal percent normal placentation.
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The blood calcium level in giltss obtained during this study, are in 
agreement with Maynard and Loosli (1962). They state that in most 
species the blood serum contains from 9 to 12 mg. percent calcium.

There was a significant difference (P <.05) due to days of bleed
ing on blood calcium levels in the gilts in Trial I (Table III). Figure I 
shows there was a noticeable drop in the blood calcium level in the ergot 

gilts 14 days post breeding, but there was no significant treatment by day 
of bleeding interaction.
TABLE III. EFFECTS OF FEEDING ERGOTIZED BARLEY ON BLOOD CALCIUM LEVELS 

IN BRED GILTS.

Pre=treatment
Blood Calcium (mg. %)

Post=treatment

12.98 t .32*
12.88

12.64 = .36

12.87
11.36 = .27
12.54

12.07 = .33 
12.40 t .23

a Mean of 8 hogs = standard error.
There was also a day of bleeding affect (P < e05) on blood hematocrit

levels in the gilts in Trial I (Table IV and Figure I).
TABLE IV. EFFECTS OF FEEDING ERGOTIZED BARLEY ON BLOOD HEMATOCRIT LEVELS 

IN BRED GILTS.

Treatment 
Ergot 
Control

Hematocrit. %

40.0 =0.75a 40.6 ±1.62
38.2 %1.22 42.0 =1.08

40.9 Tl.37
37.6 Ti.66

44.2 Ti.30 
42.1 ±1.53

a Mean of 8 hogs = standard error
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Figure I. Relationship between blood calcium 
levels and blood hematocrit levels 
in bred gilts fed ergotized barley.
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DISCUSSION (SWINE)
Pregnancy rate, placentation rate and normal placentation rate were 

all noticeably lower in the ergot fed gilts, even though the differences 
were not statistically significant. These results indicate an ergot 
affect on embryo survival rate, but the results show no differences in 
number of degenerate embryos between treatments. The gilts fed ergot had 
an average of 12,2 corpora lutea per pig, whereas the control gilts had 
an average of 11,5 corpora lutea. per pig. This indicates a higher ovula
tion rate in the ergot group; however, the mean litter sizes were essen
tially the same, 10,1 in the ergot group and 9,9 in the control group.
Uterine capacity may have been slightly reduced in the ergot fed gilts 

causing a loss of some embryos, The higher ovulation rate in the ergot 
gilts is unexplainable at this time. The mean litter size was 10,1 in 

the ergot group and 9,9 in the control group,
The fact that the mean weight of the 38 day embryos in the gilts 

fed ergot was significantly (P«(,01) higher than the controls is of interest. 

This is not in agreement with what might be expected in ergot fed gilts, 
Nordskog and Clark (1945) reported that feeding ergotized barley caused 

the average birth weight of newborn pigs to be reduced, and that the 
ergot fed gilts had a shorter gestation period. Further investigation 
is necessary to demonstrate the mechanism involved.

The significant drop in serum calcium level in both treatments is 
an unexplainable day of bleeding affect, A possible endocrine interaction 
due to the alkaloids of the ergot may explain the nonsignificant but very 
noticeable decline in blood calcium in the ergot fed gilts on the third 
bleeding. There is little or no information on this phenomena in the
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literature, and further research is needed,

Schalm (1965) states that the average hematocrit level in swine is 
42; the data from this experiment is in agreement, l?ut there is no 
explanation for the significant (P.«£,05) day of bleeding effect on 

hematocrit levels in the gilts.
More research needs to be done on the effects of feeding crude 

ergot on prenatal development in swine to elucidate the specific 

mechanism of action of the ergot.

L



MATERIALS AND METHODS (MICE)
I/Approximately 80 ICR/Albino^' female mice were used to study the 

effects of feeding crude ergot on prenatal developmente
Purina Laboratory Chow was used as a base for the rations in the 

experimentso The chow was ground and powdered crude ergot was added to 
make rations containing O8O9 O8OS and O8IO percent ergot (air dry weight)8 
All rations were repelleted* thus reducing the incidence of ergot separa
tion from the feed by the mice.

The females were mated to males from the same stock and checked 
daily for copulation plugs* The day of copulation plug was designated 

as Dq ; the following days as D p  D^9 Dj9 etc.
After detection of copulation plug, 24 females were divided into 3 

groups, and each group received I of the 3 rations from Dq through Dg8 
Fertilization rate was checked by killing the mice on D2, 48 to 54 hours ,
after vaginal plug detection at which time the eggs should be in the 4 to

: ■ . ' '• -

8 cell stage of cleavage. The oviduct was surgically removed by cutting 
at the ovarian end and at the tubo-uterihe junction. The eggs were flushed 
from the oviduct with a 0,9 percent saline solution. The eggs were examin
ed under a steromicroscope for evidence of cleavage and. all cleaved eggs 

were considered fertilized.
Sixty-one females were randomly assigned to 6 treatment groups and I 

control group on Dq for the second part of the experiment. The control 
mice were given ergot-free feed from Dq through D^q , Three groups of 
mice received 0,05 percent ergot ration. The first group received 0,05 
percent ergot from Dq through Dj9 and then went on control ration for the 

I/ Laboratory Supplies Inc89 Indianapolis, Indiana,
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duration of the test. The second group received control feed from Dq to 
Dq 9 and then 0,05 percent ergot for the remainder of the test. Group 3 
received 0,05 percent ergot from Dq through D^q , The females receiving 
0,10 percent ergot were allotted to the same treatment times as the mice 
on 0,05 percent ergot. Allotment of the mice was as summarised in the 
following tables
TABLE V „ AMOUNT AND DAYS OF ERGOT FEEDING TO ALBINO FEMALE MICE

Days of ergot feedin

D,

89
8?
8?
8$

89
89
8)

All mice were killed on Di q9 an abdominal incision made into the 
body cavity, the bursa removed from around the ovary and the corpora 
lutea (CL) counted to determine ovulation rate, Implantation sites 
and implantation sites containing embryos were also counted. All data 
were recorded for future analysis. The experiment was replicated using 
52 !CR/Albino female mice in a second study designed in the same manner 

as above,
Thirty=two female mice were used to study the effects of feeding 

ergotized barley (swine ration). The animals were allotted to either 
a treatment containing 0,53 percent crude ergot or ration containing 
clean barley (control group) on Dq 9 and were fed from Dq through D^q ,

On D10, the mice were killed, the corpora lutea, implantation sites and 
implantation sites containing embryos all counted and recorded for
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future analyses»
Twenty bred female mice were allotted to 4 equal groups on the day of 

vaginal plug detection. The mice in group I received subcutaneous in
jections of 1,0 mg, crude ergot per day on Dg, and D^, Group 2
received 0,5 mg, crude ergot per day on Dg, D^ and Dg, Group 3 received 
0,02 mg, ergonovine maleate per day on Dg, D^ and Dg, Group 4, which 
served as a control group, received 0,5 ml, per day of 0,9 percent saline 
solution on the same days. All ergot solutions had a 0,9 percent saline 
solution as a base, and 0,5 ml, of solution was injected per day. The 
animals were sacrificed on1D^q 9 the corpora lutea, implantation sites 
and live embryos all counted and recorded for future analyses.

The data were statistically analyzed by the chi-square, (Steel and 

Torrie, 1960),



RESULTS (MICE)
There was a significant difference (P <»05) in fertilization rate 

among treatments in Trial I, Trial 2 and the combined data of Trail.I 

and 2 (Tables VI, VII and VIII., respectively), In Trial I, there was a 
lower fertilization rate in those females on 0,05 percent ergot, whereas 
in Trial 2 those females on 0,0 percent ergot had the lower fertilization 
rate. The combined data show both the mice on 0.0 and 0,05 percent ergot 
with a lower fertilization rate than the mice on 0,10 percent ergot. Due ' 
to the variation in difference among treatments between trials, there is 
no explanation for the significant difference.
TABLE VIe

Days of ergot feeding

D2 31/31 (100.0)* * 44/49 (89.7) 42/42 (100.0)

* (Pc. 05)
a Number eggs fertilized/number counted; number in parentheses equal 
percent eggs fertilized.

TABLE VIle EFFECTS OF FEEDING VARIOUS LEVELS OF CRUDE ERGOT FOR FORTY- 
- EIGHT HOURS ON FERTILIZATION RATE IN MICE, (TRIAL 2)* .

Dq - D 2 18/24 (75.0)* . 12/12 (100,0) 32/32 (100,0)

* "(P.<»05)
* Number eggs fertilized/number counted; number in parentheses equal 
percent eggs fertilized.
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TABLE VIII. EFFECTS OF FEEDING VARIOUS LEVELS OF CRUDE ERGOT FOR FORTY- 

EIGHT HOURS ON FERTILIZATION RATE IN MICE. .(TRIALS I AND 2 
COMBINED)* *________________;_________' ___________________

D0 - D2 49/55 (89.1)* 56/61 (91.8) 74/74 (100.0)

* (P<.05)
* Number eggs fertilized/number counted; -numbers in parentheses equal 
percent fertilized.

There was no statistical difference (P <.05) among treatments on 
pregnancy rate in mice in Trial I or Trial 2 (Tables IX and X). It appears, 
however, that the feeding of 0.05 percent ergot from Dq to Dg may have 
affected pregnancy rate even though it is not statistically significant.
The combined data further supports this and also shows a lower preg
nancy rate in those mice fed 0,05 percent ergot from Dq to D^q (Table XI).

TABLE.IX. EFFECTS OF FEEDING VARIOUS LEVELS OF CRUDE ERGOT FOR DIFFERENT 
___________GESTATION INTERVALS ON PREGNANCY RiTE IN MICE. (TRIAL I)

Dess- D5 
D6 “  D10 
D0 “ D10

9/10 (90.0)'
4/8 (50.0) 8/9 (88.8) 
6/8 (75.Q) 5/8 (75.0) 
8/10 (80.0) . 5/8 (62,5)

* Number pregnant/number bred; numbers in parentheses equal percent females 
pregnant.
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TABLE X . EFFECTS OF.FEEDING VARIOUS LEVELS OF CRUDE ERGOT FOR DIFFERENT
GESTATION INTERVALS ON PREGNANCY RATE IN MICE, (TRIAL 2)

D0 - D5

»6 "  »10
»0 "  »10

6/8 (75.0)'

4/7 (57.1)

6/7 (85.7)
5/8 (62.5)

0.10
6/7 (85.7)

7/8 (87.5)
7/7 (100.0)

a Number live embryos/number implantation sites; numbers in parentheses 
equal percent live embryos.

TABLE XI. EFFECTS OF FEEDING VARIOUS LEVELS OF CRUDE ERGOT FOR DIFFERENT .
GESTATION INTERVALS ON PREGNANCY RATE IN MICE. (TRIAL I AND 2 
COMBINED)

D0 - D5

»0 "  »10

0.05 0.10
8/15 (53.3) 14/16 (87.5)

15/18 (83.3)* 12/15 (80.0) 13/16 (81.2)
I

13/18 (72.2) 12/15 (80.0)

The results of the data on implantation rate revealed no difference 
among treatments in Trial I or Trial 2, or when the data from both were 
combined (Tables XII, XIII, XIV, respectively).
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TABLE XII0 EFFECTS OF FEEDING VARIOUS LEVELS OF CRUDE ERGOT FOR DIFFERENT
GESTATION INTERVALS ON IMPLANTATION RATE IN MICE, (TRIAL I)

Days of ergot feeding
Dq - D5

»6 - »10
»0 “  »10

Percent ergot in ration 
0.0 0.05 0.10

51/51 (100.0) 88/93 (94.6)

100/101 (99.0)* 69/67 (100,0) 75/73 (100.0)
93/91 (100.0) 53/60 (88.3)

a Number implantation sites/number corpora lutea counted; numbers in 
parentheses equal percent implantation rate,

TABLE XIII. EFFECTS OF FEEDING VARIOUS LEVELS OF CRUDE ERGOT FOR DIFFERENT 
GESTATION INTERVALS ON IMPLANTATION RATE IN MICE.

0
D6
Dn

66/67 (98.5)'
46/41 (100.0) 74/73 (100,0) 
76/60 (100.0) 91/89 (100.0) 
59/57 (100.0) 85/77 (100.0)

a Number implantation sites/number corpora lutea counted; numbers in 
parentheses equal percent implantation rate.

TABLE XIV. EFFECTS OF FEEDING VARIOUS LEVELS OF CRUDE ERGOT FOR DIFFERENT 
GESTATION INTERVALS ON IMPLANTATION RATE IN MICE. (TRIAL I AND 

_____ '______ 2 COMBINED) _________  . ' _______

Percent ergot 
0.05

in ration
0.10

D0 - D5 97/92 (100.0) 162/166 (97.5)

D6 - D10 166/168 (98.8)* 145/127 (100.0) 166/162 (100.0)

, D0 152/148 (100.0) 138/137 (100.0)

Number implantation .sites/number corpora lutea counted; numbers in 
parentheses equal percent implantation rate.
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Although the difference in post implantation embryonic survival rate

(implant sites containing embryos/implantation sites) among treatments
was not significant, it approached significance at the (P<sr»05) level for
Trial I, 2 and the combined data (Tables XV, XVI and XVII).
TABLE XV9 EFFECTS OF FEEDING VARIOUS LEVELS OF CRUDE ERGOT FOR DIFFERENT 

GESTATION INTERVALS ON POST IMPLANTATION EMBRYONIC SURVIVAL 
RATE IN MICE,. (TRIAL I)

D0 " D5

D0 - D10
97/100 (97.0)\a

46/51 (90.1) 81/88 (92.0) 
59/69 (85.5) 69/75 (92.0) 
90/93 (96.7) 49/53 (92.4)

a Ntimber live embryos/number implantation sites; numbers in parentheses 
equal percent live embryos.

TABLE XVI9 EFFECTS OF FEEDING VARIOUS LEVELS OF CRUDE ERGOT FOR DIFFERENT 
GESTATION INTERVALS ON POST IMPLANTATION EMBRYONIC SURVIVAL 
RATE IN MICE. (TRIAL 2) ■ ,

Days of ergot

D6 » D10 
D0 - D10

45/46 (97.8) 67/74 (90.5)

66/67 (98.5)* 72/76 (94.7) 87/91 (95.6)
57/59 (96.6) 78/85 (91.7)

a Number live embryos/number implantation sites; numbers in parentheses 
equal percent live .embryos.
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TABLE XVIIe EFFECTS OF FEEDING VARIOUS LEVELS OF CRUDE ERGOT FOR DIFFERENT
GESTATION INTERVALS ON POST IMPLANTATION EMBRYONIC SURVIVAL '
RATE IN MICEffl (TRIAL I AND 2 COMBINED]

Days o£ ergot feedin

D0 - D5 

D6 " D10

. 91/97 (93.8) 148/162 (91.3)
163/1.67 (97.6)* 131/145 (90.3) 156/166 (93.9)

147/152 (96,7) 127/138 (92.0)
a Ntimber live embryos/number implantation sites; numbers in parentheses 

equal percent live embryos»
There was a significant difference (P<r.01) in normal implantation 

rate among treatments in Trial I (Table XVIII). The data suggests that 
those females fed 0,10 percent ergot starting on Dq had a lower normal 
implantation rate than the other treatments. Trial 2 data indicates that 
mice on 0,10 percent ergot from Dq to Dg had a lower normal implantation 
rate, but the difference among treatments on this data was not signifi
cant (Table XIX)„ The combined data showed a highly significant difference 
(Table XX). This supports the Trial I data and the conclusion drawn onI
the Trial 2 data.
TABLE XVIII, EFFECTS OF FEEDING VARIOUS LEVELS OF CRUDE ERGOT FOR 

DIFFERENT GESTATION INTERVALS ON NORMAL IMPLANTATION 
RATE IN MICE. (TRIAL I)*

Percent ergot in ration

D0 - D5 46/51 (90.1) 81/93 (87.0) 

D6' - D10 97/101 (95,0)a 59/67 (88.0) 69.73 (94.5) 
D0 - D 10 90/91 (98.9) 49/60 (81.6)

a Number live embryos/number of corpora lutea counted; numbers in 
parentheses equal percent normal implantation.
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TABLE XIXe EFFECTS OF FEEDING VARIOUS LEVELS OF CRUDE ERGOT FOR DIFFERENT 
GESTATION INTERVALS ON NORMAL IMPLANTATION RATE IN MICE0 
(TRIAL 2)_______________________ _________________ _____________

66/67 (98,5)'
D1

45/41 (100,0) 67/73 ( 91,7) 
72/60 (100,0) 87/98 ( 97,7) 
57/57 (100,0) 78/77 (100.0)

a Number live embryos/number corpora lutea counted’ numbers in parentheses 
equal percent normal implantation.

TABLE XX, EFFECTS OF FEEDING VARIOUS LEVELS OF CRUDE ERGOT FOR DIFFERENT 
GESTATION INTERVALS ON NORMAL IMPLANTATION RATE IN MICE,
(TRIAL I AND 2 COMBINED)* , , , ,

ao

0,10
91/92 ( 98.9) 148/166 (89.1)

163/168 (97.0)* 131/127(100.0) 156/162 (96.2)
. 147/148 ( 99.3) 127/137 (92.7)

* (P < e01)
a Number live embryos/number corpora lutea counted| numbers in parentheses equal percent normal implantations,

The feeding of ergotized barley (swine ration) to 16 bred females
caused a very significant (P<,01) decrease in post implantation embryonic
survival rate. The treatment group had an 80,9 percent survival rate while
the controls had a 98.7 percent survival rate. The mice fed 0,0 percent
ergot had a significantly (P < e01) higher normal implantation rate, 96,4

percent versus 77,9 percent for the treatment group. The mice fed ergot 
had a noticeable lower pregnancy rate, but the difference was not signifi
cant, There was no difference in implantation rate between treatments and 
controls.(Table XXI).
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TABLE XXIe EFFECTS OF FEEDING ERGOTIZED BARLEY (SWINE RATION) FROM D0 
THROUGH Dio ON PREGNANCY RATE, IMPLANTATION RATE AND EARLY 
EMBRYONIC SURVIVAL .RATE IN FEMALE MICEs

Measure 0.0 0.53
Pregnancy Rate 15/16 (93.8)* 12/16 (75.0)
Implantation Rate 165/169 (97.6)b 131/136 (96,3)
Post Implantation 
Embryonic Survival 
Rate .163/165 (.98.7)c 106/131 (80.9)**

Normal Implantation 
Rate 163/169 (96,4)d 106/136 (7769)**

** (PaC.Ol) a (PaCeOl)
Number pregnant/number bred5 numbers in parentheses equal percent 
females pregnante
Number implantation sites/number corpora lutea counted; numbers in 
parentheses equal percent implantation rate6

c Nymber live embryos/number implantation sites; numbers in parentheses 
equal percent live embryos,

^ Number live embryos/number of corpora lutea counted; numbers in 
parentheses equal percent normal implantation.

There was a significant difference (P.^,05) among treatments on 
pregnancy rate in mice (Table XXII), Those animals that received 1,0 mg, 
per day crude ergot treatment and the group that received 0,02 mg, ergqno= 
vine maleate on Dgs D^ and Dg had a noticeably lower pregnancy rate than 
the group which received. 0,5 mg, crude ergot or the control group which 
received 0,5 ml, of 0.9 percent saline solution. Differences among 
treatments were highly significant (P^.01) on post implantation embryonic

survival rate and normal implantation rate. In both cases, the mice in
jected with 0,5 mg, crude ergot and the group injected with 0.02 mg.



TABLE XXII9 EFFECTS OF INJECTING ERGONOVINE MAIEATE AND CRUDE ERGOT ON D3, D, AND D5 ON 
PREGNANCY RATE, IMPLANTATION RATE AND EARLY EMBRYONIC SURVIVAL RATE IN 

_____________FEMALE MICE9________________________________________ _______ ______________

Measure

1,0 mge/day 
crude ergot

0e5 mg./day 
crude ergot

0.02 mg./day
ergonovine
maleate

0.5 ml./day 
of 0.9% 
saline control

Pregnancy Rate 1/4 ( 25.0)* 4/4 (100.0) 3/5 ( 60.0) 5/5 (100.0)*
Implantation Rate- : 13/13 (100.0)b 41/43 ( 95.3) 37/34 (100.d) 54/55 ( 98.2)
Post Implantation
Embryonic Survival Rate 13/13 (100.0)C 33/41 ( 80.5) 26/37 ( 70.3) 54/54 (100.0)**

Normal Implantation Rafee 13/13 (100.0)d 33/43 ( 69.7) 26/34 ( 76.5) 54/55 ve 00 1

* (P <.05) Tested within the line.
**(P< .05) Tested within the line.
a Number pregnant/number bred; numbers in parentheses equal percent females pregnant.
b Number implantation sites/number corpora lutea counted; numbers in parentheses equal percent 
implantation rate.

c Number live embryos/number implantation sites; numbers in parentheses equal percent live 
embryos.

d Number live embryos/number of corpora lutea counted; numbers in parentheses equal percent 
normal implantation.
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ergonovine malesbe had a much lower post implantation embryonic survival 
rate and normal implantation rate. The 1,0 percent crude ergot injection 
was fatal to 2 mice in that group, and I mouse died in the group which 
received 0.5 percent crude ergot.



DISCUSSION (MICE)
There was a significant difference (P ̂  »05) among treatments on 

fertilization rate in Trial I and a difference (P <„01) in Trial 2, but
no evidence exists that the differences are a result of the action of
ergot,„ Krantz and Carr (1961) state that ergot causes uterine contrac
tions; thus one might speculate that sperm migration in the uterus was 
hindered* This would support Trial I data, but it is contrary to the
results of Trial 2; however, Bronson et al* (1966) reported that fertili-

>  ̂ 1nation in mice occurs 4 to 5 hours after, mating, and mating usually occurs 
between IOsOO PeM* and Is00 A eM* (Asdell, 1964)„ The mice did not go on
ergot feed until 8 s 00 AeM e to IOsOO A*M* the following mbrning, thus
fertilization had probably already occurred* It is concluded that the 
feeding of either 0*10 percent or Oe05 percent ergot ration to bred female 
mice has no visible effect on fertilization rate. This is further 
supported by the work of Carlsen et al* (1961), who reported that ergot 
has no effect on terminating gestation in mice other than on Dg or D^* 
Technical error in the flushing and counting of eggs probably accounts 
for some of the differences noted in the results* Further investigation 

is necessary to elucidate whether or not in fact ergot does have an effect 

on fertilization rate in animals*
There was no difference among treatments on pregnancy rate in either 

of the trials, but the results indicate that the mice fed 0*05 percent 
ergot from D^ to D^ had a noticeably lower pregnancy rate* When 0*53 
percent ergot (swine ration) was fed to bred female mice there was no 

statistically significant effect on pregnancy rate, but the mice on ergot
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ration had a noticeable lower pregnancy rate, and injections of I0O mge 
per day crude ergot and 0«.02 mg,/day of ergonovine maleate on D3, and 
Dg also caused termination of pregnancy in a high percentage of the mice* 
These observations are in agreement with the work of Shelesnyak (1955),
He found that a single subcutaneous injection of I mg„ ergotoxine admin
istered to pregnant rats during progestation terminated pregnancy. These 
results are also in agreement with the later work of Shelesnyak (1956), 

Carlsen et al, (1961) and Kraicer and Shelesnyak (1964),
A mature mouse will eat approximately five grams of dry food a day 

(Silvan, 1966), Crude ergot contains an average of 0,174 percent total 
alkaloids expressed as exgotoxine as reported by Foster et al, (1949),
In this experiment, the highest level of ergot fed was 0,10 percent. 
Therefore, the most a mouse was receiving was 0,005 gm, of crude ergot 
or 0,0085 mg, total alkaloids. This would indicate that the mice were 
not receiving enough ergot alkaloids to produce the "all-or-none" 
response (complete pregnancy termination versus no effect) as reported 
by Carlsen et al, (1961), They terminated pregnancy in mice with a 
single subcutaneous injection of 0,25 mg, ergocornine administered on 
Dg or D^, Kraicer and Shelesnyak (1964) reported that the ED^^ for 
termination of pregnancy with ergocornine is 0,3 mg, which is much higher 

than the level fed during this experiment.
The mice fed 0,10 percent ergot did not appear to have a decreased 

pregnancy rate. There is no plausible explanation for this, but the 

possibility exists that the higher concentration of ergot caused the 
feed to be unpalatable, thus reducing consumption. This theory is
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supported by the work of Nordskog and Clark (1945)e They reported that 
rats wasted feed containing 3»0 percent ergot9 indicating that the feed 
was not palatable. With a reduction in palatability, it may be that the 
mice on 0.10 percent ergot were not ingesting as much total ergot as 
the mice on 0,05 percent ergot,

Varavudhi at al. (1966) reported that progesterone is required for 
normal implantation of blastocysts. The literature now supports the 
theory that progesterone levels are reduced in ergot treated animals as 
reported by Lindner and Shelesnyak (1967). In this study, there was no 
significant difference among treatments in either trial, but a noticeable 
higher implantation rate was obtained in Trial 2, Neither the feeding 
of 0,53 percent ergot (swine ration) to mice nor the injections of crude 
ergot and ergonovine maleate in mice caused a significantly lower implan
tation rate. Differences within trials can probably be attributed to error 

in counting corpora lutea, Since ergot does reduce availability of proges
terone, it would be expected that the data from this experiment would 
show lower implantation rates with those mice on ergot treatments, As 
this is not the case, one would conclude that the ergot levels in the 
feed were not high enough to cause a noticeable physiological response 
on implantation.

Although there was no significant difference among treatments in, 
either trial on post implantation embryonic survival rate, the data 
suggests a lower survival rate in those mice fed 0,10 percent- ergot 
starting on Dq . However, there was a highly significant (P 4.01) 
decrease in post implantation embryonic survival rate in those mice fed
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0,53 percent ergot (swine ration) and in those mice injected with 0,5 mg, 
crude ergot and 0,02 mg, ergonovine maleate, Research conducted by Kisch 
and Shelesnyak (1968) does not agree with these results. They reported 
that fetal components of the placenta left in the uterus after embryo 
removal, prevent ergocornine action from being expressed in the rat.
They support the idea that a luteotrophic substance is produced by

Ithe placenta, and this inhibits ergocornine action. Therefore it would 
seem that ergot acts only during progestation, and that all implanted 

blastocysts should develop normally.
Normal implantation rate data agrees with the observed results on 

survival rate. The significant difference (P <»01) appears to be attri« 
buted to the lower normal implantation rate in those females fed 0,10 
percent ergot,starting on Dq in Trial I and in those females fed 0,10 
percent ergot from D q through Dej in Trial 2, Significantly (P<,01) 
lower normal implantation rates were also observed in those mice fed 
0,53 percent ergot ration and in the mice injected with 0,5 mg, crude 
ergot and 0,02 mg, ergonovine maleate. These results indicate that 
ergot inhibits the normal process of implantation. This is supported 
by the work of Shelesnyak (1955) and Zeilmaker and Carlsen (1962),
They reported that ergot inhibits the formation of decidual tissue.

The results of this experiment indicate that ergot in some manner 
affects the ability of the blastocyst to implant or the embryo to 
survive after implantation. The results of this data do not agree with 

the "all-or-none" response reported by Carlsen et al» (1961) or the 
results reported by Kisch and Shelesnyak (1968), Technical errors in
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counting corpora lutea may again be responsible for some of the observed 

differences. However, ergot appears to affect implanted embryos, but 
there is no theory as to the mechanism of action, whether it be a primary 

or secondary affect.



GENERAL DISCUSSION

Guillemin (1964) reports that the current theory on the role of the 
hypothalamus in influencing pituitary secretion of LTH is one of restraint. 
Research conducted by Lindner and Shelesnyak (1967) suggests that the 

primary action of ergot may be mediated by the hypothalamus and/or the 
pituitary. Work conducted by Shelesnyak (1957) also supports this theory; 
injections of exogenous prolactin maintained pregnancy in ergot-treated 
rats. Thus it might be concluded that ergot enhances secretion of LTH 
releasing factors from the hypothalamus, thus inhibiting LTH secretion 
from the pituitary. Research conducted by Varavudhi e£ al, (1966) gave 
interesting results. When rats had their pituitaries grafted under the 
kidney capsule, and then were givep injections of ergocornine, it was 
found that the pituitaries produced LTH, This indicates that releasing . 
factors were not in the blood, or were in the blood in diluted, quantities; 
and also, that ergot does not have a direct action on the pituitary at 

least where LTH secretion is concerned.
Further research conducted by Lindner and Shelesnyak (1967) showed 

that when ergocornine was injected into pseudopregnant rats, the ovarian 

progesterone level declined, but the 20o C OHP content increased, indicating 
an inhibition of the enzyme system in the ovary. They speculated that LTH, 

at least in the rat and mouse, may be necessary for proper functioning of 
the ovarian enzyme system for progesterone formation. Thus ergot can upset 

the delicate hormone balance thus causing termination of pregnancy, whether 
it be complete termination or at times partial termination as indicated by 

this study.
The most interesting result from the feeding of barley ergot to bred
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gilts was that the mean embryo weight of! the ergot group was significantly 
heavier than the mean embryo weight for the control group« The current 
theory is that the hypothalamus does have a neurohumoral influence over 
pituitary secretion of STH (Guilleminil 1964)» The hypothalamic control of 
STH is in reverse to the hypothalamic control of LTH„ thus with reference 
to the above discussion, one might speculate that ergot acts on the hypoth
alamus to increase the secretion of STH releasing factors, and finally 
causing an increase in pituitary production of STH0 A higher blood level 
of STH may be the reason for the heavier embryos in the ergot group.

Another interesting result that occurred during this study was that 
the feeding of 0.53, percent ergot (swine ration) to mice and gilts gave 
essentially the same pregnancy rates. The literature supports the theory 
that ergot interferes with the luteotrophic (LTH) function in mice and 
rats; thus ergot may also interfere with the luteotrophic function in swine.

In swine, LTH is not luteotrophic in nature but is necessary for 
initiation of lactation (Reece, 1962)» Therefore, the possibility exists 

"that ergot also interupts LTH secretion in swine, as lactation was in
hibited at parturition in ergot fed sows (Nordskog and Clark, 1945).

Thus, ergot tends to be species specific, and more research is 
needed tp elucidate the mode of action in various, animal species.



SUMMARY

Thirty- five bred gilts were used in 2 trials to study the affects of 
feeding 0.53 percent crude ergot ration on prenatal development. Twenty- 
seven gilts were sacrificed at 38 days post breeding; and 8 gilts from the 
first trial were sacrificed at 76 days post breeding, but received no ergot 

following Day 38 post breeding.
The pregnancy rate was 94 and 72 percent for the control and ergot 

gilts, respectively. However, litter size in the pregnant gilts did not 
vary between treatments. Ergot had no significant affect on placentation 
rate, although the ergot group had an average of 7.8 percent lower placen- 

tation rate. Analysis of the 38 day post breeding embryos combined from 
botft trials revealed that feeding ergot had a significant (P<»01) affect 
on embryo weight, as the embryos from the ergot group averaged 1.7 gm. 
heavier than the control group. This was also noticed with the 76 day post 

breeding fetuses.
Jugular blood collections taken before and after the gilts went on 

treatment, revealed an unexplainable significant (P^.05) difference in 

calcium levels due to day of bleeding. Two weeks after being on treatment, 

the ergot group showed a very noticeable drop in blood calcium but there 
was no significant treatment by day interaction. There was also a day of 

bleeding affect ( P < .05) on blood hematocrit levels.
Twenty-four ICR/Albino female mice were divided into 3 groups on Dq 

(0^ being day of copulation plug; the following days as D p  Dg etc.) One 

group received 0,10 percent ergot ration, the other group 0.05 percent 
ergot ration and the 3rd group received 0.0 percent ergot ration. Feeding 
commenced on Dq 9 and the mice were killed on Dg. The eggs were flushed
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from the oviduct, and all cleaved eggs were considered fertilized. There' 
was no affect on fertilization rate in mice by the feeding of 0,05 or 
0,10 percent ergot.

One hundred and thirteen female mice were used in 2 replicates to 

study the effects of feeding 0,05 and 0,10 percent ergot ration from Dq 

to Dg, Dg to Djq or Dq to Dj q, All mice were killed on Dj q, There was 
no significant effect from ergot on pregnancy rate, however, there was 
a noticeable lower pregnancy rate in those mice fed 0,05 percent ergot 
ration starting on Dq , Implantation rate (implantation sites/number of 

corpora lutea) was not affected by ergot feeding. Post implantation 
embryonic survival rate (number implant sites containing embryos/number 
of implant sites) was not significantly affected by ergot feeding; 
however, a lower rate was noticed in those mice fed 0,10 percent ergot 
starting on Dq , Ergot did affect normal implantation rate (number of 

implantation sites containing embryos/number of corpora lutea)„ This 

was especially noticed in those mice fed 0,10 percent ergot starting on

D0e
Thirty=two female mice were fed a ration containing 0,53 percent 

ergot (swine ration) or a clean barley ration from Dq to D^q , The 
pregnancy rate was 94 and 75 percent for the control and ergot rations, 
respectively. Ergot feeding had no affect on implantation rate.
However, the post implantation embryonic survival rates were 99 and 81 
percent (P <,01) for the control and ergot groups, respectively. This 
resulted in a normal implantation rate of 96 and 78 percent (Pd/,01), 

respectively, for the control and ergot groups.
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Twenty-one female mice were used to study prenatal development when 

ergot was injected. The injection of 1,0 mg, per day crude ergot (CE) 
and 0,02 mg, ergdnovine maleate (EM) on D^9 and resulted in a 
pregnancy rate of 25 and 60 percent (E^OS)9 respectively. Injections 
of 0,05 mg, CE and 0,5 ml, of 0,9 percent saline control (SC) resulted in 
pregnancy rates of 100 percent. Post implantation embryonic survival 
rates were 100, 80, 70 and 100 percent (P^-,01) for injections of 1,0 mg, 
CE, 0,5 mg, CE, 0.02 mg, EM and 0,5 ml. SC, respectively. Normal impIan- 

tation rates were 100, 70, 76 and 98 percent (P^.,01) for the 1,0 mg, GE, 
0.5 mg, CE, 0,02 mg. EM arid 0,5 ml, SC injections, respectively.

Ergot did affect embryo survival rate in mice but the mechanism of 
action is not known. In the gilts, the heavier mean embryo weights in the 
ergot group are also unexplainable, It is concluded that ergot is species 

specific, and more research needs to be done to elucidate the mode of 

action.
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APPENDIX TABLE Ia COMPOSITION OF SWINE RATIONS,

Ration
Ingredients, % Control Ergot

Barley 75.2 75.2*
Soybean meal, 50% 20.0 20.0
Defluorinated rock phosphate 3.1 3.1
Salt 0 .6 0.6
Trace minerals 0.1 0.1
Vitamin premix 1.0 1.0

Total 100.0 100.0

a Barley containing 0*53 percent ergot.

APPENDIX TABLE IIe ANALYSIS OF VARIANCE FOR BLOOD HEMATOCRIT LEVELS IN 
____________________GILTS, ____________ ___________________________ _

Source df SS Mean Square F
Days 3 178.3 59.44 4.08*
Treatment I 33.1 33.1 2.27
Days x Treatment 3 47.0 15.7 1.08
Error 56 816.5 14.58

Total 63 1074.9

* (P <»05)

APPENDIX TABLE III. ANALYSIS OF VARIANCE FOR BLOOD CALCIUM LEVELS IN GILTS

Source df SS Mean Square F

Days 3 9.98 3.32 3.19*
Treatment I 2 .6 3 2.63 2.52
Days x Treatment 3 3.57 1.19 1.14
Error 56 58.18 1.04

Total 63 74.36

* (P <,05)
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APPENDIX TABLE IV. ANALYSIS OF COVARIANCE FOR EMBRYO WEIGHTS.

Sum of Products Y Adjusted for X
Source df ' x.x x.V y.y SS MS F

Total 22 134.44 90.20 1805.67
Reps I 1.64 19.69 559.51
Treatments I .22 1.92 475.70
Error 20 132.58 68.59 770.46 734.97 38.68

Treatments
error 21 132.80 70.51 1246.16 1208,72

Treatments 
adjusted . 473.74 473.74 12.25*»
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