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Endocrine Glands

The endocrine glands are a group of glands located in various parts
of the trunk, neck and head, and they seem to play a very important part
in the entire functioning of the body. All higher animal bodies seem to
require such a nice state of balance that one small organ can throw the
whole organism completely out of balance. Endocrine glands or ductless
glands are found in all vertebrates. Some of the glands are only
endocrine or ductless, while some of them can be called compound in that
they are in part ductless but also give off some other secretion through
ducts as do the other body glands. Those that are listed by
H. H. Dukes (1934) as being only endocrine are thyroid, parathyroids,
pituitary, adrenals, pineal and thymus. The ones listed by the same
author as both endocrine and ordinery are the pancreas, testicles,
ovaries, gastric epithelium and intestinal epithelium. The study of
endocrine glands has occupied one of the foremost places in the field
of physiology during the last ten or fifteen years. The interrelation-
ship between these organs and the high correlation Letween their
functions and other body organs indicates that the endocrine glands may
be an important way of accounting for a large part of the variations
found among livestock. ©Since variation is the raw material with which a
livestock breeder works, it is essentlal that he become acquainted with
the different types of wariation. Most of the literature found on
endocrine glands has been interpreted in terms of humans rather than
livestock.

In trying to draw conclusions from available information on these
glands, it is very apparent that the older authors either knew much more
about the subject than present day authors, or that they drew their con-

clusions from imsufficient evidente. For example, Louis Berman (1921)



describes one adrenal type as "hairy, dark, masculinity maerked, with a
tendency toward diphtheria and hernia.,® Also "an adrenal person is
one dominated by the ups and downs of his adremal glands. In the
large, the curve of his life is the curve of secretiom by this gland.
It has been stated that most red haired persons are of this typej;
such persons also have well marked canine teeth, which is another
adrenal trait. They also have a low hair line, and we may say then
that the adrenal type is a quick, alert, and successful one. Pug-
nacity and sexual instincts are obviously intimately bound together;
and it appears likely that the cement which binds them together will
be found in the adrenal cortex."

Two tables copied from the same author, Louis Berman, seem to have
accepted facts that the more modern authors are still hesitant to accept.

"Pituitary sufficient and dominant

Large, spare bony frame

Eyes wide apart

Broad face

Teeth broad, large and unspaced

Square protruding chin and jaws

Large feet and hands

Early hair growth on body

Thick skin, large sex organs

Aggressive, precocious, calculating, self contained
Pituitary inferior

Small, sometimes delicate skeleton

Rather adipose, weak muscles

Upper jaw prognathous

Dry flabby skin

Small hands and feet

Abnormal desire for sweets

Subnormal temperature

Subnormal blood pressure

Subnormal pulse
Poor control of lower vegetative functions, mentally sluggish, dull,
apathetic, backward, loses self control gquickly, cries easily, dis-
couraged promptly, psychic stamina insufficient.®

Contrasted with this very definite information is offered an extragt
from a more modern author as printed in the 'Encyclopedia Britannicia'.

"The successful use of thyroid extracts for myxoedema and oretinism,
the use of pituitary extracts in obstetrical practice and to raise
blood pressure in case of surgical shock, the use of adrenaline in
haemorrhage and insulin in diabetes represent positive genuine
achievements of great value.

But the mamufacture and sale of many commercial preparations by
individuals and doctors who have not sufficient information to sift
the wheat from the chaff, must be without beneficial results because
these preparations seem to be prepared with no proper information
concerning the nature and function of the component.

S8ide by side with these ebuses, descriptions of clinical manifesta-



tions, uncontrolled by critical experiment, has led to a large amount
of speculation about the role of ductless glands in determining
differences in temperment. Much of this may belong to the fields of
peychological and sociological work. Much of this may be useful in
that it stimulates further inquiry, but for the most part it is
entirely premature to draw too many definite conclusions from the
unknown speculations.” i _

It will be observed that the more recent scientific authors draw
fewer conclusions and make fewer definite statements regarding the influ-
ence of endocrine secretion than did the earlier writers, although the
later writers have many times more experimental date than the earlier
ones on which to base their conclusions. From this it must be inferred
that the experiments have not been consistent in their results or that
the early writers were too ready to accept theories as proven facts.

In either case, the result is the same. Although there is a great
mass of experimental deta, mostly gathered from animal experiments and
observations, and it is generally accepted that endoerine disorders
cause disasterous results, there is as yet not much beneficial knowledge
that can be used either to remedy or prevent such disorders.

It is believed by some that different endocrine glands are dominant
in different individuals, thus causing various types such as an adrenal
type, a gonad type or a thyroid type. The older writers have gone so
far as to describe each type in detail, but the later authors do not
seem 8o sure that these types are caused by the glands.

The different types and combinations of types are very interesting
and at the same time it is appalling to think of the uncontrollable
influences that may be determining not only the physical welfare, but
the entire mental balance as well,

Most of the animal experiments of course, are carried on for purely
physical results, but since the physical and mental systems are so

closely interrelated it is probable that one cannot be greatly changed



without having some effect on the other.
Hormones

Endocrinology is called "the science that deals with the structure
and function of the organs of internal secretion." Hormonology is the
science which deals with the hormones or chemical messengers within the
body.

A hormone is defined by Hoskins as "a substance produced in one part

of the body and distributed by the blood or lymph to other parts, the
structure or function of which is thereby modified.*

According to H. H. Dukes, a hormone or autocoid means *to stir up'
aend he lists two kinds, one which excites and one which inhibits. He
suggests the name hormone for the excitatory secretion and the name
chalone for the inhibitory secretion.

The ductless glands give off their secretions directly into the
lymph or blood without the use of any tubes or duets. It is not probable
that all of them are yet known, but physiological chemists have isolated
various potent substances such as adrenin, thyroxin, pituitrin, antuitrin,
lutein, insulin, diiodotyrasin, prolactin, theelin, cortin, oestrin (folli-

- culin), amniotin, menformon, progynon, adremotropic and thyrotropic from
the secretions and have analyzed and even been able to produce some of
them synthetically. Others have been taken from healthy animals
effectively. The diseases of the ductless glands seem to be of two types.
The ones caused by too much secretion and the ones caused by too little
or no secretion,

The glands do not seem to respond very well to treatment to increase
their secretion. So in case of too little secretion the hormone lacking
must usually be supplied from vithouf the body as in the case of diabetes
and endemic goitre.

In case of too much secretion it is possible sometimes to check this



by the use of X-ray, by removal of part of the gland or sometimes by
tying off temporarily one of the blood vessels in order to lessen the
amount of secretion reaching the blood.

Thyroid Gland

The thyroid gland is an H shaped organ located in front of the
trachea immediately below the larynx. Its hormone thyroxin has long
been known and the later authors have added another diiodotyrosin (in-
formation is not available on this new hormone). The hormone thyroxin
has the formula HO O Gh20HHH2000H and is a complex compound relative-
ly rich in iodine. It has been isolated and prepared artificially.
According to Marine (as quoted by Barrows, 1951) it provides for
maintaining a higher rate of metabolism than would otherwise occur, and
also provides a means for varying the rate of metabolism to meet
changing physiological needs.

Under normal conditions, the thyroid needs no control but if the
secretion is excessive or insufficient the general metabolism is
seriously disturbed. Thyroid disorders can be diagnosed by doctors by
performing the basal metabolism test.

Thyroid deficiency, due to degeneration or removal of the glands,
in adults gives rise to dullness and general sluggishness., A person
becomes very stout although his appetite may be diminished., This disease
is called myxedems, If in a young child the thyroid wastes away, the
head and face usually become enlarged and look deformed and his abdomen
becomes swollen. Both the mental and physical characters show lack of
development and often the individual becomes an idiot. This disease
is called cretinism and children suffering from it are called cretins.

When thyroid extract is fed to persons suffering from myxedema or

cretinism, they usually improve and are sometimes completely cured,



providing no essential organs have been affected. The treatment must be
kept up indefinitely because the glands will remain inactive.

An overdeveloped thyroid gland preduces a speeding up of the
metabolic processes. The body burns itself up. Exophthalmic goitre
(Graves disease) or hyperthyroidism is the name given to the malady
caused by excessive thyroid secretion. It is characterized by bulging
eyes, loss of weight and nervousness. This may be treated by X-ray,
removal of part of the gland, or tying off part of the blood vessels that
lead from the glande.

In certain sections distant from the seaboard where there is little
or no iodine in the water or vegetative growth, a growth of the thyroid
known as simple goitre is often present. This excessive growth is
thought to be due to an attempt of the gland to overcome iodine
insufficiency. Common goitre is very susceptible to treatment with
iodine or thyrold extract.

Gudernatch (1912) of Columbia University fed thyroid glands from
different animals to young tadpoles and they promptly went through
metamorphosis and changed to frogs. In some cases the frogs were no
larger than a beetle, He removed the thyroids from other tadpoles and
they never became frogs although they grew larger than the usual size
of tadpoles. From this it can be concluded that thyroxin must have some
effect on the growth and development of organisms.

According to M. Campbell (1935), folliculin inhibits the thyroid
gland and the oestral cycle is suppressed by feeding dried thyroid
extract.

Craft and Orr (1924) observed a grade Hereford calf which had a

dwarf like appearance, short and irregularly curved legs, abnormally



large joints, short and thickened face and a nervous disposition. When
this calf was slaughtered at the age of ten months, it weighed 3530
pounds, The weight of a normal calf would have been about 700 pounds.
Upon examination it was found that the thyroid, parathyroids and the
pituitary were markedly underdeveloped. The authors were unable to
determine whether the condition was due to degemeration or failure to
develop but it seemed quite certain that the calf's condition was due to
the improper functioning of the above mentioned glands,
Pituitary Gland

The pituitary gland, also known as the hypophysis cerebri, is
located on a stalk at the base of the brain. It weighs only about 0.6
gram in men and is about as large as a small marble., It is divided into
three parts known as the anterior, intermediate and posterior lobes.
The anterior and the intermediate lobes secrete hormones and the
posterior lobes seem to serve as a storage place for the intermediate
lobe. The two parts secrete hormones that have different functions,

According to H. R. Barrows (1951), the secretion manufactured by
the anterior lobe is concerned with growth and the inhibition of
ovulation. Gilantism is in most cases due to an excessive secretion from
this lobe, while dwarfism is usually due to lack of this substance,
The abnormal development of bones such as those of the lower jaw or
hands (acromegaly) is due to an over abundance of this hormone. It alse
has the function of sex stimulation and effects the mammary glands.

According to Peabody and Humt (1927), "A certain part of the

pituitary gland secretes a hormone called tethelin that promotes the

growth of the skeleton. Therefore, if a baby 1s bornm with an ab-
normally large pituitary gland there will be an unusual amount of
tethelin secreted. And as a result the child becomes a giant. If,
on the other hand, this gland is deficient in size or in the amount
of tethelin produced, the body fails to grow to anything like normal
size and mey remain very small indeed.™



Experiments have been tried on young animals to show the effect of
tethelin. The animals that were fed tethelin grew faster than those that
were not fed the hormone. The experiments suggest that in the near future
tethelin from animals may be used to promote the growth of bables that
would otherwise become dwarfs.

According to Collip (1937), the pituitary gland has more to do with
man's behavior than any other gland. Dr. Asdell (1936) published the
information that the 1ndactioﬁ of daily doses of prolactin during the
lactation period of. goats increased the yield as much as 250 percent im
gome cases and the improvement was lost when the injections ceased.

Thies experiment was interpreted to mean that injections of prolactin
can compensate for the deficiency of the anterior pituitary hormone but
cannot cause any improvement in the cases where the secretion is normal,

Aecording to Ceiling (1933), the secretion of the pasterior lobe
or intermediate lobe, known as pituitrin, produces marked physiological
responses. Among these are a sharp and sustained rise of arterial
pressure, a quickening of the respiratory rate, stimulation of the uterus,
intestines, gall bladder, urinary bladder, mammary gland, and inhibition
of the salivary glands, The hormone seems to regulate fat formation
and appears to be associated with the production of urine. In addition
to this there is some evidence that it exerts some control over the
physiology of the reproductive organs.

Data on treatment of disorders of this gland was not available
although it appears to be one of the most important ones. A very
interesting case of glantism which is being followed closely by
scientists is the case of Robert Wadlow of Altom, Illinois, who is 19
years old and eight and one-half feet tall. Nore information concerning
this gland is given under the sex glands.



Adrenal Glands

The adrensl glands, sometimes called supraremal bodies, are located
just above the kidneys. In the human embryo, they are larger than the
kidneys, btut by the time of birth the kidneys have outgrown them. They
are proportionslly larger in infants than in adults. There seems to be
no connection between them and the kidneys although they are constantly
in contact.

The outer portion is known as the cortex and the inner portion is
called the medulla. The hormones secreted by the two parts have very
different properties. The inner part has so specific a reaction to
chromium compounds that it is called chromaphil or cromaffine tissue.

The cortex gives off a hormone called cortin. Chemicelly named
Dihydroxymethylaminoethylolbenyene, CHOH GHZIB Gﬂz OH. The exact
function of -the hormone is not known, but an insufficiency seems to
cause Addison's disease, and tumors located in the tissue of the cortex
inhibit the normal development of secondary sexual characters. Its
removal is followed by death except in some cases with rabbits in which
no ill effects are manifested.

The hormone giwven off by the medullary portion is known as
adrenalin, adrenin or epinephrin. It is known as the emergency hormone
because it may shift the blood to the skeletal muscle needing it in an
emergency. It tends to contract the arteries thereby raising the blood
pressure, At the same time, the heart becomes strong and steady, the
respiratory organs are aroused to umusual activity and a larger supply of
glucose is made available for use by the muscles. This hormone also
stimulates flow of secretions from the salivary glands, tear glands, gall
bladder and sweat glands, It causes a relaxation of bronchi, stomach
and intestine.



Adrenin has been isolated and the synthetic product adrenaline is
used to check bleeding. Surgeons often spray the muscles and membranes
with adrenaline and perform 'bloodless operations'.

The older authors believed that bravery or fear were determined by
the amount of adrenin present in the blood and explained the timid and
aggressive personalities by this. A lion was given as an example of an
animal with a large medullary portion and a correspondingly large
secretion of adrenin, while a rabbit was mentioned as a typical example
of an animal with a small medullary portion.

The stimulus that regulates the amount of adrenin secreted seems
to be the emotional condition of the individual and in periods of
excitement, rage, or fear the larger amounts seem to be secreted.
Cannon (quoted by Barrows, 1931) im his work indicates that there is a
high correlation between the amount of this hormone in the blood and the
emotional states of fear,pmin and rage.

Parathyroid

Parathyroids, or near thyrolds, are four very small structures,
each about the size of a grain of wheat, with two on each side of the
windpipe and very often embedded in the thyroids. According to Atwood

and Heiss (1933), "the removal of the parathyroids by surgical opera-
tion is followed by death in twelve hours to fourteen days."

According to Wheat and Fitzpatirck (1929), "their removal or
atrophy gives rise to tetany, a sudden convulsive contraction of
the muscles, which may result in death. The injection of small
doses of parathyroid extract usually results in temporary relief,."

Barrows (1931), in his College Biology, says that the function of

the parathyroids is not well understood and their hormone has not been
identified. Furthermore, it has been pretty well established that the
parathyroids are concerned with the regulation and concentration of

calcium in the blood stream.



The effect of too great activity of the parathyroids has not been
fully ascertained although it has been shown by Collip (1936) that the
injection of parathyroid extract into the blood of an animal will
increase the calcium content of the blood while the removal of part of
the parathyroid tissue will give rise to calcium deficiency.

Thymus

It seems rather difficult to obtain any definite information
concerning the function of the thymus. The thymus is a small gland
beneath the thyroid and so far down on the neck that it is beneath the
upper end of the breast bone. It seems that it grows in the infant
untlil about the second year of life, remains stationary until puberty,
and then usually atrophies and is represented by a mass of fat.
Experiments seem to prove that it checks for a time the development of
the reproductive organs. h

Pineal Gland

The pineal gland according to Atwood and Heiss (1933) "is about the
size of a grain of wheat, is located in the top of the brain and is
an interesting structure from the standpoint of evolution. It is
thought that millions of years ago the pineal was a third eye,
because the extinct reptiles had a hole in the top of the skull for
this Ypineal eye'. Most lizards have a pineal organ and above it a
hole in the roof of the skull. Practically all of the vertebrates
have a relic of this 'eye' and in man the relic is a vestige of an
optic nerve. The function of the pineal gland in man is not under-
stood and no hormone is known to be secreted by it."

Wheat and Fitzpatrick (1929) say, "the pineal body is at the base
of the brain behind and above the pituitary. Extracts from the
gland do not have any noticeable effect. There is some evidence,
however, that the injury or destruction of the gland is usually
followed by abnormel development."

Sex Glands

The sex glands, testes and ovaries not only produce the mele and

female gametes, but they also act as endocrine glands and secrete very

active hormones. Scattered through the reproductive parts of the testes



are interstitial cells which act as glands of internal secretion. The
hormones of the sex glands influence the development of the secondary
sexual characters. Their influence is particularly noticeable at the
time of change from youth to maturity. The breaking of the voice and
the appearance of hair on the face are common examples. In the female,
no cells have been found which correspond to the interstitial cells

of the male. There is a body known as corpus luteum found in the
Graffian follicles after the liberation of ova which appears to
determine certain activities associated with pregnancy.

Removal of the gonade brings about great changes in the development
of the young animsl which seem to be a reversion to the undifferentiated
condition. The male seems to revert to the female and the female to
the male, |

Much experimenting has been done with animals and the common
practice of castrating is well known to all. Capons, steers and geldings
illustrate the changes by comparing with roosters, bulls and stallions.
In humans the eunuch is an example and equally striking changes accom-
pany the surgical removal of ovaries from the young women. As old age
approaches, the glands become less active. There has been much specu-
lation along the lines of postponing old age by grafts or extracts
from the sex glands, ©Some think it possible to postpone old age by this
method. Various experiments such as grafting glands of young monkeys
on humans and feeding glandular extracts have been made. All of these
are yet in the experimental stage and although some of the persons who
received the grafted glands showed temporary improvement, the grafted
gland was ultimately absorbed by the surrounding tissue. Some scientists
attribute the temporary youthful effects to the optimism and enthusiasm

of the subject rather than to & definite physiological effect.
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The sex glands are very active at puberty and during maturity,
but less and less thereafter so that the disappearance of its activity
ecorresponds with old age.

The physical and intellectual quslities of man and other animals
are as intimately conditioned by the hormone secreted by the testicles
as are the secondary sexual characters. No organ can keep its vital
energy and yield a full return if the cells are not stimulated by the
other endocrine glands. Castration is followed by hypertrophy of the
anterior lobe of the pituitary gland and by regression of the thyroid
body.

It seems certain that if the genital glands would remain active,
old age would be indefinitely delayed. Eunuchs in Cairo who had been
castrated at an early age and therefore had never been exposed to the
testicular hormone were never known to live longer than sixty years
and they had the appearance of centenarians,

With the rich addition of the testicular hormone the cells acquire
new energy, grow more rapidly and rejuvenate the whole system. But at
the end of several years of beneficial action, the grafted gland is
exhausted and the organism again shows the symptoms of old age.

The endocrine relations of the ovary are not fully known but it is
known that their activity is influenced by the anterior lobe of the
pituitary body, and there 1s some evidence that the activity of the
lobe is modified by the ovary itself. Either pituitary implantation or
pituitary extracts from mature animals will bring about temporary
sexual maturity in immature animals. In mature animsls, the same treat-
ment will cause super-ovulation. This same sex stimulating prineciple
seems to cause the maturing and rupturing of the egg end: t'}i_vq:ipr:ogiiipt?on

of the hormone oestrin. Oestrin causes mitosis and increased acbivity -



in the tubular genital organs and is responsible for the state of these
orgens during oestrum. It also sensitizes the tubular organs and makes
the action of progestin and relaxin possible. It seems possible that
oestrin is secreted by the placenta during the development of the embryo.

The portion of the ovary responsible for the production of
secondary sex characteristics is unknown. No specific hormone having
this action has ever been isolated.

When a mature ovam is discharged from the ovary, its place is filled
by a temporary endocrine body known as the corpus luteum. This corpus
luteum seems to be very essential to the normal development of the
foetus. It inhibits further owvulation and produces two hormones,
progestin and relaxin, The action of the hormone progestin seems to
produce a development of the uterine glands and to sensitize the
endometrium so that it will produce a maternal placenta when irritated
by the fertilized ovum,.

Relaxin seems to cause decalecification of the pelvie girdle and
relaxation of the pelvic ligaments. The hormones from the pituitary
gland, the ovaries and corpus luteum all seem to combine to produce the
normal mammary development.

The hormone oestrin has been given various names, such as folliculin,
amniotin, menformon, prognon and theelin. Marker and Oakwood (1937)
report the symthetic production of theelin at Pennsylvania State College.
W. S. Murray (1957) reports that the luteal fractioa of the ovarian
hormone plays a role in the development of breast cancer in mice,

R. E. Marker(1937) reports the finding of three new male hormones,
testosterone, androsterone and epiallopregnanolone. Dr. Marker believes
that the sex hormones do not act primerily ae physical stimulators of
specific organs, but rather by chemical combination in the body.
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S. A, Asdell (1936) reports that several apparently sterile cows
were given injections of the sex hormone progynon B, oestrone benzoate,
and about half of them became pregnant. Apparently the only factor being
changed was the addition of the hormone, as the animals had been
repeatedly bred before but had not become pregnant. A supposedly
sterile mare was given the same treatment and upon breeding she too
became pregnant. Dr. Cole, of Wisconsin, questiﬁned the advisability of
such procedure on genetic grounds. His contention being that by this
means the tendency toward sterility would be perpetuated.

H. R. Catchpole (1936) assembles evidence that the pituitary body
is intimately related to reproduction. He states that "by the use of

pregnant mares' blood we have at our disposal a specific gonad
stimnlating therapeutic agent for man and animals. Work has been
done and is continuing on the induction of heat in horses and

cattles In fact, all experiments looking toward the increase of

fertility and libido must take increasing cognizance of the role

of gonado-tropic hormones and of the possibilities of gonadotropic

therapy.”

Pancreas

The pancreas is a digestive gland secreting pancreatic juice which
is emptied into the small intestine. The pancreas also acts as a
ductless gland. Certain cells embedded in the pancreas, called the
islands of Langerhans after their discoverer, produce a secretion called
insulin., This hormone stimulates the liver to give up its glycogen. At
the same time, it accelerates the oxidization of sugar in the tissue
cells. Thus sugar is removed from the blood and the body. If the islands
of Langerhans lose the ability to produce this secretion, the sugar is not
used, some of the extra sugar remains in the blood and some is excreted
in the urine., The individual develops a disease known as diabetes.

Dr. F. G. Banting and Bert (1922) discovered that insulin obtained from

the normal pancreas of animals would produce & marked decrease in



diabetic symptoms. Insulin is available a8 a treatment for the disease
and is very effective in nullifying its effects, but its use must be
continued and it in no way cures the patient, since no way has yet been
discovered for stimulating the defective gland to produce its own
insulin. Removal of the pancreas was considered fatal until Banting

and Bert showed that the fatal results following its removal could be
prevented by specially prepared extracts from the pancreas of animals.
Unlike the thyroid treatment which consists of oral additions of thyroid
extract, the insulin is injected into the patient in any convenient place
such as the arm or leg.

Dragstedt and Van Prohaska (1957) report a new hormone 'lipocaict
which originates in the pancreas and controls the use of fat in the same
way that insulin contréls the use of sugar. They state that judging
from its effects on animals, it may prove a useful supplement to insulin
in the treatment of diabetes.

Discussion

Knowledge of the endocrine glands is still incomplete. Almost daily
there are results of new experiments published that may turn out to be
as important as the insulin discovery. New hormones are suspected or
found and new uses or effects of the known hormones discovered. It seems
now that plants as well as animals have endocrine organs and thrive or
wither according to their hormone supply. The differences in temperments
and personalities are caused by something, and more evidence points to
hormones than to any other possible cause. Perhaps the rate of growth
can be speeded up or retarded by the proper use of pituitary extracts.
Maybe the short people will be able to add to their stature and the
runts of all kinds may be blessed with normal stature. A new method

of charging the living body with vitality by transplanting adrensl glands
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was reported June 18, 1937, by Dr's. Wyman and Suden of the Boston
University medical school.

Sterility in humans is being partly overcome by the use of thyroid
extract. From Vienna comes a substantiated report that insulin has
cleared up the clouded minds of drug addicts and if rumors from Ohio
State are true the use of cortin may produce super performance by the
athletes. Ve may see a footbsll game played at dazzling speed and the
mile race run gt sprinters speed.

It is too much to hope that any one discovery will be a panacea
for all ills, since all of the body systems and secretions seem to be
so intimately interlocked in one great mess of cooperation. This
balance must not be disturbed., It seems that the best we can hope for
is normality and that the best science can possibly hope to do is to
repeir the damages done by disease, misuse and accidents.

The vertebrate organism is being recognized as a very complex and
complicated chain in which the endocrine glands are but one small
indispensable link,

Farm animals are often classified as teasy' and Yhard! keepers.

In light of the foregoing discussion, it seems likely that the thyroid
gland may be largely responsible for this variation. Some of the
conditions which have been accounted for by diseases or parasites in

the past, may really have been caused by hyper functioning of the
thyroid. It seems likely that the hyper functioning or hypo functioning
of the thyrold might ge inherited and at the same time this character-
istic may have to be added to the list of things for which livestoeck

are selected.

Irregularities in breeding can often be accounted for by the lack
of proper functioning of the pituitary glands and the ovaries., It is



often hard to tell which one is not functioning since the ovaries and
the pituitary are so intimately related in their functions. It may be
possible in the future to regulate the oestrous cycle. It may be
possible to bring the animals in heat and successfully breed them at
a desired time, thereby securing a more uniform group of offspring as
far as age is concerned. Since pituitary extracts cause super
ovulation, it might be that more twinning in lambs could be secured or
larger litters of pigs. It is doubtful whether it will ever be
practical to use these extracts on breeding aniuwals which are to be
saved for breeding in view of the fact that animals with poorly function-
ing pituitaries might be propagated.

If it is true that the adrenal hormone gives courage and added
strength, it might be that aggressiveness and strength could actually
be injected into an animal,.

The parathyroids seem to have much to do with the regulating of
mineral metabolism so it might develop that a little parathyroid extract
would replace to some extent the vitamin D feeds.

The sex glands control a very long list of very evident secondary
sexuel characters, so when a little less or a little more of any one of
these charscters is desired it might be injected, grafted or fed inte
the animal,

Diabetes causes an excess of fat to be deposited on the animal
glving rise to the thought that synthetically caused diabetes might bLe
an economical way to fatten butcher animals., It seems possible that

there might be some sentiment against eating the flesh of such animels,



Summary and Conclusions

1. Endocrine glands are defined as ductless glands which secrete
substances called hormones,

2. The purely endocrine glands are thyroids, parathyroids, pituitary,
adrenals, pineal and thymus.

5. The partially endocrine glands are the reproductive glands,
pancreas, gastric epithelium and intestinal epithelium.

4, The thyroid gland secretes thyroxine. The efficiency of the
thyroid depends to a large extent on the amount of iodine in the food.
The thyroid seems to govern the rate of metabolism in the body. Its
removal causes a stunting of physical, mental and sexual development.

5. The pituitary gland effects the rate of growth and regulates
the activity of the reproductive organs; especially female.

8. The adrenal glands effect the personality and the muscles. Their
output seems to be regulated by the individual's emotional condition.

7. The parathyroids seem to be comnected with the mineral metabol-
ism, especially that of calcium,

8. The thymus seems to effect the development of the reproductive
organs.

9. The sex glands produce hormones whieh govern the secondary sexual
characters and the functioning of the sex organs.

10, The isles of Langerhans in the pancreas secrete insulin, which
controls the metabolism of sugar. A new hormone, lipocaic, secreted by
the pancreas is said to control the metabolism of fat.

11. Diseased glands do not seem to respond to treatment. Synthetiec
hormones or extracts seem to do their work. Normal and not super per-
formance seems to be all that can be expected of body parts, including
the endocrine glands.
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