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CHAPTER XXVI
CONSTIPATION

Constipation is not a disease. It is a condition in which the
number of stools is less or the consistency of the stools is greater
than is normal for the individual at the given time.

CONSTIPATION IN THE NEW=-BORN

Constipation in the new-born must not be confused with those
conditions in which the absence of stools is due to congenital
malformations of the intestine, such as imperforate rectum and
atresia of the intestine, which mechanically prevent the passage of
feces. It is ordinarily due at this time to an insufficient intake of
food, as the result of delay in the secretion of the breast-milk. In
other instances, in which the supply of breast-milk or of artificial
food is sufficient, the difficulty seems to be sluggishness of the
intestinal peristalsis, apparently from lack of use, or an innate
feebleness of the intestinal musculature.

CONSTIPATION IN INFANCY

Etiology.—The etiology of constipation in infancy is a very
varied one and several factors are often active in the same case.
The causes of constipation at this age can be divided into several
classes, each of which can be further subdivided. These classes are
so different that they must be considered separately.

General Causes.—These causes, which should, perhaps, be called
unclassified, are very different in their nature and in their action.
They should always be thought of, however, in attempting to
determine the cause of constipation. The first of these causes is
heredity. The large number of instances in which constipation is
present in both parents and infants makes it almost certain that
heredity plays a part in the etiology of constipation in infaney. It
is probable, however, that this part is a relatively minor one and
that in most instances the presence of constipation in one or both
of the parents and their infant is simply a coincidence.

Insufficiency of the thyroid gland is another cause of constipa-
tion in infaney which should always be borne in mind. It would, of
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course, not be missed in well-marked cases of cretinism, but is
easily overlooked when the characteristic signs of thyroid insuffi-
ciency are slight or absent.

An insufficient secretion of the intestinal glands or of the liver is
presumably at the bottom of certain cases of constipation in in-
fancy. Itis very difficult, however, to recognize a deficiency in the
secretion of these organs and to distinguish constipation from this
cause from that due to minor errors in diet.

Constipation is sometimes the result of the administration of
opium, usually in the form of paregoric or “soothing syrup.”
This eause should never be forgotten in those instances in which no
other evident cause can be determined. It must always be remem-
bered in this connection, moreover, that the parents may not be
aware that the baby is getting opium, because the drug may be
given by a nurse or nursery maid without their knowledge. Con-
stipation in a baby, otherwise apparently well, which is very quiet
and which sleeps unusually well, should always suggest opium as its
cause.

Mechanieal—The large intestine is relatively longer in com-
parison to the small intestine in infancy than in later life and its
mesentery proportionately longer. The sigmoid flexure makes up a
relatively larger portion of the colon than later in life and its
mesentery is comparatively long. These anatomical conditions
render possible the production of bends and kinks of the colon
which, while they do not obstruet the lumen of the gut entirely,
hinder the passage of the intestinal contents through it and thus
mechanically cause constipation. A Jackson’s membrane or some
other slight malformation in the vicinity of the cecum may also
mechanically interfere with the free passage of the intestinal con-
tents. So also may peritoneal adhesions, resulting from inflamma-
tory processes in the past, whether before or after birth. Still
another mechanical cause of constipation in infaney is congenital
dilatation of the colon, or Hirschsprung's disease. In this condition
constipation often alternates with diarrhea.

Tumors, most often in the pelvis, may also sometimes be the
cause of constipation in infancy. In rare instances vesical caleuli
may be large enough to mechanically interfere with the passage of
feces.

Spasmodic.—Fissure of the anus may, on account of the pain
vhieh it causes during defecation, result in obstinate constipation.
The pain attendant on a movement of the bowels not only makes
the baby put off & movement as long as possible but also causes
spasmodic contraction of the anal sphincter. Hemorrhoids, al-
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though rare in infancy, may cause constipation in the same way.
Large, hard stools may also cause spasmodic constipation on
account of the pain attendant on their passage. This form of
constipation is, for this reason, often a complication of other types.
It may persist for a long time after the cause has been removed,
the baby being afraid to have a movement because of its memory
of the pain associated with it in the past. In rare instances a
tonic spasm of the sphincter is the cause of the constipation. The
etiology of the spasm in these cases is obscure.

Dietetic—Abnormalities in the food, either in its quantity or
quality, make up one of the two most common of the classes of
the causes of constipation in infaney.

The most ecommon abnormalities in breast-milk which result
in constipation are an insufficient amount of milk, a dilute milk and
a milk low in fat. The cause of the constipation is the same in all,
The solids of the milk are so completely absorbed that there is not
sufficient residue left to form the normal amount of feces. In rare
instances a high percentage of fat in breast-milk is the cause of
constipation. The explanation is the same as when there is a high
percentage of fat in artificial foods.

Constipation follows when an insufficient amount of an artificial
food is given or when the food is too weak, because the solids of the
milk are so completely absorbed that there is not sufficient residue
left to form the normal amount of feces. An artificial food which is
low in fat, although it contains a sufficient amount of carbohy-
drates and protein, is also often accompanied by constipation.
The cause of the constipation in this instance is the fact that the
carbohydrates and protein are almost entirely absorbed and
therefore make but a small amount of fecal matter, while a con-
siderable proportion of the feces is derived from the fat in the
food. A more common cause of constipation in the artificially-fed
is an excess of fat in the food. In these instances the fat combines
with the earthy alkalis to form the so-called ‘‘soap stools.”” These
stools vary in color from light-yellow to gray. They are sometimes
large and hard. In other instances they are dry and crumbly,
resembling, in typical cases, the stools of a dog which has been
eating bones. An excess of starch in the food may also cause
constipation. When the constipation is due to this cause, the
stools are large, brownish, dry and brittle.

The heating of milk unquestionably predisposes to constipation,
but only to a slight extent. It is a far less common cause of con-
stipation than is ordinarily supposed. The boiling, or sterilization,
of milk has more influence than does the pasteurization of milk, in
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fact, the pasteurization of milk at temperatures below 167° F. has
almost no appreciable influence.

One of the most common causes of constipation during the
second year is the abuse of milk, A baby of this age should seldom
take over thirty-two, or at most forty, ounces of milk in twenty-
four hours. Constipation is very likely to result if more is given.
Other causes of constipation at this time are an insufficient, amount
of cereal, orange juice and cooked fruit.

Atonic.—Muscular weakness is the other of the two most com-
mon causes of constipation in infancy. The intestinal museles are
always involved, while the abdominal muscles are not infrequently
weakened at the same time. One of the most common causes of
weakness of the intestinal musculature is prolonged indigestion,
especially if associated with fermentation. Rickets is very fre-
quently associated with atonic constipation. General malnutri-
tion, anemia and wasting diseases are other common causes of
weakness of the intestinal muscles.

Another cause of muscular weakness is lack of exercise. Many
babies are kept too quiet and not allowed to use their muscles
sufficiently to keep up their tone. In other instances the constipa-
tion is due to the facts that the babies have not been trained to have
a movement of the bowels at a regular time and have not been
taught to use their muscles in defecation. It must be remembered
in this connection that constipation in very young babies may be
due simply to the lack of voluntary effort on their part to empty
the rectum. In such instances there are no general symptoms of
constipation and the bowels move immediately if the rectum is
stimulated in some way, as by the introduction of a suppository.

A still further eause of what amounts to atonic constipation is
the continued use of laxative drugs. These get the intestines into
such bad habits that they do not respond to the normal stimulus.

Symptoms.—It is very difficult to describe the symptoms of
constipation in infancy. Constipated babies are often irritable and
sleepless. They frequently show evidences of general discomfort.
Their tongues are coated, their breath is foul and they suffer from
flatulence and colic. All of these symptoms are, however, present
in other conditions, especially in those which are not infrequently
the eause of constipation. It is very difficult, therefore, in many
instances, to determine what symptoms are due to the constipation
and what to the primary condition. Pain during defecation is
almost invariably present in the spasmodic form. If the constipa-
tion is due to trouble low down in the bowel, there are usually no
general symptoms associated with it.
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Treatment.—The first element in the treatment of constipation
in infancy is to establish the etiology, that is, to discover the
cause of the constipation. This demands, in most instances, a very
careful study of the diet and habits of the infant. Every detail has
to be gone into. It also involves a careful physical examination
including, in most instances, a rectal examination. The problem
can often only be solved by the aid of Roentgenograms taken after
bismuth meals or bismuth enemata. Abnormalities in the intestine
interfering with the passage of the intestinal contents can often be
diseovered only in this way. A lack of general symptoms in con-
nection with the constipation suggests that the trouble is in the
rectum. If the introduction of a suppository is immediately fol-
lowed by the passage of a normal stool, the rectum is certainly at
fault. The general symptoms are most marked when the con-
stipation is due to disturbance of the digestion in the small intes-
tine.

After the cause is discovered, the freatment must be directed to
its removal. Certain causes, such as heredity, cannot, of course,
be altered. Others, such as cretinism and the abuse of drugs, can
be easily and quickly remedied, Time and the growth of the parts
can alone remedy some of the mechanical conditions, such as the
long infantile colon and sigmoid flexure. The other mechanical
conditions demand operative interference.

When the constipation is due to the pain caused by the passage
of large, hard stools, measures should be taken to diminish the
size of these stools and to make them softer by regulation of the
diet and, if necessary, by the temporary use of mild laxatives.
When the pain is due to hemorrhoids, they should be removed.
Fissure of the anus can usually be quickly cured by keeping the
stools soft and by the application of boracie acid ointment. The
application of the nitrate of silver stick will help in some cases.
Stretching of the sphincter is almost never necessary in infanecy.

The treatment of constipation due to errors in the diet is self-
evident, When the dietetic errors are removed the constipation
will cease. These errors can be determined in many instances,
however, only by the most careful study of the diet and by the
microscopie examination of the stools.

The chief element in the treatment of the atonic form of con-
stipation is the relief of the causative condition, whether it be
rickets, malnutrition or anemia. Another important element in
these cases is the training of the baby to have a movement at a
regular time and to use its abdominal museles. If the condition is
due to laxative drugs, they must be stopped.
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In most instances it is necessary to relieve the symptom, con-
stipation, while the cause is being removed. The measures to be
taken to accomplish this depend to a certain extent on the type of
constipation present. When the constipation is due to muscular
weakness, massage of the abdomen twice a day for from five to ten
minutes is often of considerable assistance. It is of less value in
the other types. Foods which stimulate the intestinal peristalsis
are also of especial value in this form. Orange juice or prune juice,
in doses of from one to four tablespoonfuls daily, may be given dur-
ing the first year and baked apples and prune pulp during the
second year. It is also allowable in some cases to give a few tea-
spoonfuls of strained peas, string beans or spinach, or asparagus
tips, daily, during the last quarter of the second year. Great
care must be taken, however, not to disturb the digestion by giving
an excessive amount of fruit and vegetables and thus to increase the
eonstipation or to set up a diarrhea. It is rarely advisable to give
bran, whether in the form of crackers, cookies, or rolls, to babies,
although bran crackers can sometimes be used with advantage
toward the end of the second year.

If the stools are hard and dry, water, best given between the
feedings, will often be helpful. Finely divided agar agar, in doses
of from one to three teaspoonfuls daily, will often keep the feces
moist and also increase their bulk. It should be mixed or cooked
with the cereals or given in broth. Coarse foods are more likely to
do harm than good in this form.

The addition of oatmeal water or jelly to the food of a baby in
the latter half of the first year, or the substitution of one of these
for barley water, will sometimes aid in relaxing the bowels. In
other instances, however, oatmeal has a constipating effeet and
barley water acts as a laxative. The substitution of one of the
dextrins and maltose mixtures for milk or cane sugar sometimes
relieves constipation in young babies. The greater the proportion
of maltose, the greater, in general, is the laxative action.

If these measures prove ineffectual, it is necessary to move the
bowels by the administration of drugs by the mouth or by the
stimulation of the intestine from below. When the cause of the
constipation is in the rectum, stimulation from below is plainly
indicated. When the seat of the trouble is higher up or is a more
general one, it is often very difficult to decide which method to
adopt. A good general rule is not to use the same method con-
tinuously. There is less danger of establishing bad habits, if the
methods are varied.

There is more danger of making a baby dependent on stimula~
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tion of the rectum to produce a movement than of making it
dependent on drugs. This is especially true of suppositories. It is
very easy to educate a baby to think that it cannot have a move-
ment of the bowels unless it is reminded of it by the introduction of
a suppository. Great care must be exercised for this reason not to
establish a bad habit in attempting to train a baby to have a
movement at a regular time or on its chair. The simplest and
least irritating type of suppository is a roll of paper dipped in
sweet oill. Gluten suppositories are less irritating than glycerin
suppositories. The soap-stick stands midway between them.

The best and simplest form of enema is that composed of soap
and water. No more should be given than is sufficient to produce
the desired result. From two to four ounces is usually enough;
more may be given if necessary. Tt is best given with a soft rubber
ear-syringe. A fountain-syringe may be used, if desired. If the
stools are hard and dry, an enema of from one-half ounce to one
ounce of sweet oil, given to be retained, and followed later by a
suds enema, if necessary, is often very useful. Glycerin enemas are
inadvisable in the treatment of constipation in infants.

The simplest laxative for a baby is milk of magnesia. One
teaspoonful a day is usually sufficient, but more may be given, if
necessary. It is best to give it all at one dose, preferably at the
last feeding at night. Babies take it without question, if it is
mixed with their milk. Most babies are not disturbed by it. In a
few it causes considerable pain and discomfort and, therefore, has
to be omitted. Babies very seldom become dependent upon it.

If milk of magnesia is not well borne, phosphate of soda in doses
of from ten to sixty graing may be substituted for it. This is also
best given in the milk,

During the latter part of the second year, phenolphthalein, in
doses of from one to three grains is often useful. Casecara sagrada
in doses of from one-half to one grain, or of from five to thirty drops
of one of the liquid preparations, may also be used.

Purgative drugs, such as castor oil and calomel, and to a less
extent senna, should not be used continuously in the treatment of
constipation. They are too powerful and have a secondary con-
stipating action. Olive oil is useful in some cases. It must never
be forgotten, however, that olive oil is a fat and that in those
cases in which the constipation is due to an excess of fat in the
food it will certainly exaggerate the condition. There is also
danger, moreover, of disturbing the digestion with it.
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SECTION V
DISEASES OF NUTRITION

CHAPTER XXVII
RICKETS

Rickets is a constitutional disease which is almost certainly due
to a disturbance of nutrition. All the organs and tissues of the
body are affected, but the chief lesions are in the bones. These
lesions are pathognomonic. Their chief characteristic is a local or
general disturbance of the normal processes of ossification. Rick-
ets is most common between the sixth and eighteenth months, It
seldom occurs earlier and very rarely begins after the third year,
It develops, therefore, at a time when the bones are in process of
rapid development.

Pathological Anatomy.—The bones grow in length through the
formation of bone tissue in the cartilage between the epiphysis and
diaphysis. They grow in thickness as the result of the growth of
bone from the inner layers of the periosteum. As the bone in-
creases in circumference, the medullary eanal is enlarged propor-
tionately by the absorption of the inner layer of bone. Under
normal conditions these processes progress in regular order and in
clearly defined lines. In rickets there is an overgrowth of the
cartilaginous layer between the epiphysis and diaphysis both in
width and thickness and it is markedly hyperemic. In this area
the zone of proliferation is much enlarged and the cells are ar-
ranged irregularly instead of symmetrically, as in normal condi-
tions. The deposition of lime salts and the amount of ecalcifica-
tion is, nevertheless, much less than under normal conditions. The
epiphyseal centres of ossification are larger, softer and more
vascular than normal. There is a similar disturbance in the
subperiosteal formation of the shaft. The outer layers of the
shaft are thickened, but soft. The medulla of the bone is more
hyperemic than normal and the inner layers of the bone also
become softened through lack of lime salts.

The visible results of these abnormalities in the growth of the

315
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bones are enlargement of the bones at the epiphyseal lines and at
the centres of ossification and unnatural flexibility of the bones.
On account of this increased flexibility, deformities and sometimes
fractures are produced as the result of pressure or weight bearing,

Etiology.—While there is but little doubt that rickets is due to a
disturbance of the metabolism, chiefly of calcium and phosphorus,
and that the bony changes are due to some interference with the
deposition of lime salts, it is still a fact that the eause of rickets is
not positively known. Many theories have been advanced, how-
ever, as to its causation, all of which have a certain amount of
evidence in their favor, -

Considerable importance has been attached to heredity as a
predisposing factor in the etiology. It is believed that the pre-
disposition is transmitted especially through the mother. Siegert !
is the chief exponent of this theory. It has, however, received but
little support. ‘

Another theory is that it is due to improper hygienie surround-
ings and lack of fresh air and sunlight. Evidence in favor of this
theory is that it i= more common in the city than in the country,
in the winter than in the summer, in the poor than in the well-to-
do. It is also apparently more common in this country in those
races whose new surroundings are most different from those to
which they were accustomed. The children of a pastoral race are
most likely to develop it when confined to a city. This is also
true of wild animals. They never have the disease when free, but
often develop it when confined in zoélogical gardens.?

The most generally accepted theory is that, other things be-
ing equal, it is much less common in the breast-fed than in the
artificially-fed, unless lactation is unduly prolonged. It is also more
common when the artificial feeding is bad than when it is rational.

It has also been thought recently that it is infectious in origin.?
Certain animal experiments have seemed to give positive results.
In these experiments a diplococcus was found in the bones of young
animals which were clinically rachitic.+ The evidence in favor of
the infectious origin of the disease is, however, not conclusive.

Attempts have been made in recent years to prove that some

1 Siegert: Jahrb. {. Kinderh., 1903, lviii, 929,

* Lehnerdt: Ergebn. d. inn, Med. u. Kinderh., 1910, vi, 120.

3 Oppenheimer and Hagenbach: Burkhardt quoted by Wieland in Bruneg
and Schwalbe Handbuch der Allgemeine Pathologie und der Pathologischen
Anatomie des Kindesalters, Wiesbaden, 1913, ii, pt. I, p. 260,

4 Morpurgo: Verhandl. d. Deutsch. path. Gesellsch., 1900, iii, 40, Ibid. 1909,
xiii, 51; Schmorl: Ergebn. d. inn. med. u, Kinderh., 1909, iv, 403; Koch;
Ztschr, f. Hyg. u. Infectionskr., 1911, Ixix, 436.
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of the diseases of metabolism, including rickets, are due to a dis-
turbance of the function of certain of the glands which have an
internal secretion.

They are respectively the thyroid, parathyroid, adrenal and
thymus glands (Mettenheimer,* Matti,» Howland, and his asso-
ciates 3 repeated the experiments on animals, using suitable con-
trols, and were unable to produce rickets in any animals in which
the thymus was removed. It seems, therefore, as if the work upon
which was based the evidence that the thymus had some etiological
relation to rickets, was not properly carried out.

Kassowitz ¢+ believes that the increased vaseularity of the bone
marrow and epiphyses is the principal feature of rickets and ex-
plains the abnormally wide zone of growth, and that these blood
vessels erode the bone.

Artificial Rickets in Animals.—Most investigators who have
undertaken to reproduce rickets in animals have assumed that it
is due to some disturbance in the calcium metabolism. They have
assumed that it results from a calcium starvation because of too
little calcium in the food, that there is sufficient calcium in the
food but for some reason it is not absorbed in normal amounts, or
finally that it is absorbed in normal amounts but the bones are
unable to utilize it in the normal manner. Experiments on animals
have given varying results. In most instances when animals have
been fed on a food deficient in calcium, on an acid food or on a
combination of the two, they have become clinically rachitic & with
enlarged epiphyses. The microscopic appearance of such bones
differs from that in true rickets in that the zone of proliferation is
much narrower. Miwa and Stdeltzner’s® experiments lead them
to differentiate this condition from true rickets in infants and they
give it the name of pseudorachitic osteoporosis. The bones from
such animals have a very low ash and calcium content, but have
not lost relatively as much magnesium as the bones in true rickets.
In the former the loss of phosphoric acid goes hand in hand with
the loss of calcium, while in the latter there is relatively less phos-
phorus lost than ealcium.

Aron and Sebauer * produced artificial rickets in dogs without
changing the calcium content in the muscles, although that in the

! Quoted by E, Wieland, loc. cit.

2 Matti: Mitt. auns den Grenzgebieten der Med. u, Chir., 1911-12, xxiv, 665.
 Reported at Stockbridge, 1914, Am. Ped. Sac.

¢ Kassowitz: Jahrb. f. Kinderh,, 1912, N. F. Ixxvi, 369,

§ Schmorl: Ergebn. d. inn, Med, u. Kinderh., 1909, iv, 403,

6 Miwa and Stoeltzner: Beitr. z. path. Anat. u. allg. Path., 1898, xxiv, 578.
7 Aron and Sebauer; Biochem; Zeitschr., 1908, viii, L.
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bones was greatly diminished. This fact will be referred to again
in the discussion of human rickets.

Calcium Metabolism in Health and in Rickets.'—The skeleton
of a newly-born baby, weighing 2,600 grams, weighs 445 grams,
the muscles 625 grams, the skin 379 grams, and the brain 342
grams.” The dried bones of a newly-born infant contain 60%,
to 659 of ash and 409, to 459, of organic material. The amount,
of ash in the bone varies from birth onward. At first the ash
increases, but during the second year it decreases to about 559,
with a corresponding increase in the organic material. At the
end of the second year the ash again begins to increase until it
reaches the 689, of the dried bone substance found in adults.?
The calcium oxide is distributed through the body in the following
manner: muscles 0.03%;, skin 0.029, brain 0.107% and skeleton
5.4%. There is in the whole body 25 grams of Ca0.* Camerer
and Soldner ® give 1.019 grams to every 100 grams of body weight
as the average amount of CaQ in the newly-born.

Schabad ® says that the weight of the skeleton is 169} of the
total body weight during the first year of life. The caleium con-
tent of the skeleton is 1.25% of the body weight and 7.79% of the
skeletal weight. The largest deposit of calcium takes place during
the period of greatest growth, viz., in the breast-fed infant between
the second and fourth months and in the bottle-fed infant between
the second and sixth months,

Calcium in Milk.—Examination of the metabolism experiments
in rickets shows that in artificial feeding the amount of ealeium
usually given is so large that there is no possibility of a calciumh
deficit in the food. When the infant is fed with human milk, the
situation is different. The percentage of calcium may vary from
0.03% to 0.08%, the lower limit of that taken by healthy nurslings
being about 0.034%;, while the average is about 0.0449;. The
caleium content of milk decreases as lactation progresses from
0.0459, to 0.0319,.7 1t is clear, therefore, that the milk secreted in
early lactation will have a higher percentage than that in later
lactation. This does not necessarily mean that the total daily

1 Much of this section is taken from Orgler: Ergeb. d. inn. Med. u. Kinderh.,
1912, viii, 142,

? Vierordt: Gerhardt’s Handb. d. Kinderh., 1877, 1, 53.

3 Sehabad: Arch. f. Kinderh., 1909-10, lii, 47.

t Brubacher: Zeitschr. f. Biol., 1890, xxvii, 517,

8 Camerer and Soldner: Zeitschr, f, Biol., xxxix, 173; x1, 1900, 529; 1902, xliii, 1.

¢ Schabad: Arch. f. Kinderh,, 1910, liii, 380,

7 Bahrdt and Edelstein: Jahrb. f. Kinderh., 1910, lxxii, 16 (Suppl.); Schabad:
Jahrb. f. Kinderh., 1911, Ixxiv, 511,
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amount of calcium received will be any different in early and late
lactation, because in early lactation less milk is secreted than in
later lactation. This may explain the fact why one nursling devel-
oped rickets on 0.04%, of Ca0.

Dibbelt ! reports that he was able to increase the CaO content
in human milk by giving Ca to the mother, but no subsequent
investigators have been able to confirm these results.?

Calcium Requirements of Infants.—Orgler concludes after
a long discussion that unless an infant absorbs at least 0.13 grams
of CaO per day it will become rachitic. It must be borne in
mind, however, that Tobler and Noll's * baby absorbed only
0.054 grams and yet did not acquire rickets. The average of the
amount of calcium taken by all infants is between 0.17 grams and
0.18 grams. The normal infant takes as a rule only as much
calcium from human milk as it requires for growth.* It must be
remembered in this conneetion, however, that the amount of some
of the other food components may be so disproportionately high
(for example fat) that the infant receives so many calories in a
concentrated food that it does not take enough in amount to give
it the amount of calcium it requires, even though the percentage
of calcium is within normal limits. Infants have been reported to
become rachitie receiving 0.088%, Ca0.

Calcium Metabolism.—The methods of quantitating the salts
in the food and excretions of the body are very difficult and certain
authorities say that they are all unreliable with the exception
of Macrudden’s method for Caleium. Since there is so much
doubt as to the accuracy of the methods used in obtaining the
following information, it must all be considered with the inac-
curacies well in mind.

Calecium is in the milk prineipally in organic combination. Both
organic and inorganic calecium may be absorbed by the body. The
caleium in the food goes into solution in the stomach. From 59 to
109, of it appears in the urine after absorption, while the rest of the
calcium that is not retained in the body is excreted through the
feces. This may pass directly through the intestines into the
feces or indirectly, viz.: it may be absorbed in the small intestine
and excreted again in the large intestine.* Most of the calcium

1 Dibbelt: Ziegler's Beitr., 1910, xlviii, 147.

? Bahrdt and Edelstein: Jahrb. f. Kinderh., 1910, Ixxii, 16 (Suppl.); Schabad:
Jahrb. {. Kinderh., 1911, lxxiv, 511.

# Tabler and Noll: Monatsschr, f. Kinderh., 1910-11, ix, 210,

¢ Aron: Biochem, Zeitschr., 1908, xii, 28,

b First shown in dogs by E. Voit: Zeitschr. f. Biol., 1880, xvi, 55.
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excreted in the urine is combined with phosphoric acid, but a small
amount is combined with carbonie, sulphuric and uric acids.!

The most striking fact in the chemistry of rickets is that the bones
in rickets as compared to the normal have a diminished amount of
calcium and phosphorus and an increased amount of water. The
following table taken from Orgler ? illustrates this fact very well:

This table was compiled by Orgler from Schabad: 2

TABLE 49
Normal Rachitis
Ribs Oceipul Ribs Occiput
VBbeI i s e 14.4-329 13.0-16.142.4-66 .4 29.0-35.9
Organic substances. . ... .[26.9-39.1 32.2-36.5(20.7-27 .4 26.1-31.6
Afh e v s T A 2 A B 47.6-51.7| 7.9-32.0 34.3-40.6
31 O et Rt e 21.7-25.3 26.3-27.9| 4.2-16.8 19.0-24.1
P05 s s i\ DO H 2 F-1RTG 18.1-20.7] 3.3-12.8 13.7-17.8

These changes are less marked in mild than in severe rickets.
The influence of the other food components on the calcium
metabolism.—Proteins.—There are very few experiments that
have any bearing on the subject, but those that ean be utilized 4
seem to show that the proteins have no influence on the calcium
retention.

Fat.—According to some writers fat has a marked influence on
the calcium metabolism, as increased amounts cause a negative
calcium balance.® The following table from Orgler serves to
illustrate this point:

TABLE 50
L. Groeger (Rothberg *) Steinitz 11,7

(n) skim milk (b) eream milk cream

N C'al) N Cal) Cad} Cal)
Hood sk 2.963 0.975 3.400 0.927 0.398 0.378
Hrne s 2.499 0.020 2.625 0.0 0.005 0.0
Feces. .. ... 0.315 0.818 0.381 1.125 0.355 0.412
Balance....| +0.149 | +0.137 | 4+0.394 | —0.198 | 40.038 | —0.034

! Albu-Neuberg: Mineralstoffwechsel, Berlin, 1906, 116.

2 Made up from figures of Schabad: Arch. f. Kinderh., 1909-1910, lii, 47, 63;
1910, liii, 380, 1910, liv, 83,

3 Schabad: Zur Bedeutung des Kalkes in der Pathologie der Rachitis: Arch.
f. Kinderh., 1910, lii, 47 and 63; 1910, liii, 380; 1910, liv, 83.

4 Tada: Monatsschr. f. Kinderh., 1905-086, iv, 118,

5 Freund: Jahrb. f. Kinderh., 1905, Ixi, 36.

¢ Rothberg: Jahrb. f. Kinderh., 1907, lxvi, 69.

7 Steinitz: Jahrb. . Kinderh., 1903, lvii, 689,
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In other instances increasing amounts of fat in the food have
no influence on the Ca metabolism, as is shown by the following
work of Freund:!

TABLE 51
Arndt
8/1g milk Whole Steinilz

Waler mill 14 milk Cream

Cal) CaO Cal) CuO
3T T e, 0.478 0.857 0.414 0.314
L Eai T T e W . 0.0 0.022
) e 0.409 0. 467 0.387 0.216
Balance............... +0. 069 +0.368 +0.027 +0.008

Carbohydrates—Up to recently there were no experiments free
from error showing the influence of carbohydrate on the retention
of calcium. In 1913 Howland ? reported the results of a study of
the caleium metabolism as it was influenced by carbohydrates. A
milk mixture without any carbohydrate was followed by a very
slight positive or by a negative balance of calcium. When the
same mixture was given with carbohydrate added, even though the
carbohydrate was a small quantity of cereal, a positive calcium
balance often resulted, and when sugar was given the calcium
balance was practically always positive. This work seems to
indicate that carbohydrate has a very marked influence on the
retention of calcium. There are no figures to show what effect an
excess of carbohydrate has on the ealeium metabolism.

Salts.—There are no studies to show the effect of the sodium or
potassium salts on the retention of calcium in infants. The effect
of an absence of organic material in the food, as in fasting, is also
unknown.

Cronheim and Miiller * reported that boiling milk influenced
the calcium retention, but Arndt,! who used better methods,
showed that boiling had no effeet on the retention of caleium.

During the early stage of florid rickets s the calcium balance is
either diminished or negative. This disturbance in the calcium
metabolism may be present some time before the appearance of

! Freund: loc. cit.

? Reported before the Am. Pediatric Soe., Washington meeting, May, 1913.
Not yet published.

3 Cronheim and Miiller: Jahrb. f. Kinderh., 1903, lvii, 45.

4 Quoted by Orgler—loc. cil.

5 Schabad: Arch. f, Kinderh., 1910, liii, 380.
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any of the clinical signs of rickets.! As the disease becomes well
developed, the calcium balance is either below the average or
within normal limits. When convalescence or cure commences
there is a greatly increased retention of calcium, which shows itself
earlier than does clinical improvement. During this period two or
three times as much calcium is retained as in the normal, and when
cure is complete the caleium retention again becomes normal.

The increased excretion of calcium from the body in florid rickets,
goes on exclusively through the intestines, while at the same time
there is less calcium than usual excreted through the urine,?

Phosphorus metabolism like the calcium metabolism is influenced
by the kind of food given.? There is relatively so much phos-
phorus excreted that it cannot all come from the bones and pre-
sumably comes from the nervous system.* The relation between
the urinary and fecal phosphorus in healthy nurslings is 80:20 and
in rachitic nurslings 65:35, while in the healthy bottle-fed infant it
iz 60:40 and the rachitic artificially-fed 40:60. During con-
valescence from rickets, the total exeretion of phosphorus is lower
than normal, and the relation of the urinary to the fecal phos-
phorus returns to the normal figures. Calcium is excreted in the
feces with phosphoric acid or fatty acid, and it is conceivable that
an increase of either of these substances may increase the calcium
excretion.

Analyses of both rachitic and healthy bones show that the com-
plex salt Ca(P0,)23CaCQy; is the same in both instances. Potas-
sium, sodium and chlorine are the same in both. Magnesium
is increased from 0.50% in the nmormal bone to 0.53-0.74%, in
rachitic bone.®

The muscles in rickets give evidence of the calcium loss from
the body. They contain less calcium than do normal museles,® the
amount of the deficieney varying directly with the severity of the
disease.

The calcium content of the other organs is not diminished in
rickets. Pathologieally, rachitic muscles show an excessive thin-
ning of the muscle fibres with loss of striation, accompanied by an
inerease in the number of cell nuclei. These changes are most
marked in the most severe cases.

1 Birk and Orgler: Monatssehr. f. Kinderh., 1910-11, ix, 544.

* Schabad: Arch. f. Kinderh.,, 1910, liii, 380; Dibbelt: Verhandl. der
Deutsch. path. Gesellsch., 1910, xiv, 204,

3 Albu and Neuberg: loc. cil., p. 144.

4 Schabad: Arch. f. Kinderh., 1910, liv, 83,

$ (Gassmann: Hoppe-Seyler's Zeitschr. f. Phys. Chem., 1910-1911, Ixx, 161.

¢ Aschenheim and Kaumheimer: Monatsschr. f. Kinderh., 1911-12, x, 435.
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Treatment.—What little evidence there is derived from exper-
iments on animals goes to show that, while a deficiency of calcium
in the food causes a disturbance in the ossification of the bones, it
does not produce rickets. It is evident, moreover, from the figures
which have just been given, that there never is a deficiency of
caleium in artificial foods, of which cow’s milk forms the basis.
There is, therefore, no justification whatever for giving calcium to
rachitic babies that are taking cow's milk. It is barely possible,
but extremely improbable, that a nursing baby may not get enough
caleium in its food. Judging from the results of animal experi-
mentation, such a deficiency would not, however, eause rickets.
Nevertheless, it might be justifiable to give a breast-fed rachitic
baby some form of calcium. There is no evident reason why one
form of caleium should not be as useful as another under these
circumstances. In any event, only a small amount would be
required. It is probably useless to attempt to increase the ealcium
in the milk by giving caleium to the mother. If rachitic babies are
taking neither human milk nor cow’s milk and are, therefore, not
getting enough calcium in their food, they should be given one or
the other. It will then be unnecessary to give them caleium. Itis
possible that a baby that is taking a very rich food may take so
little of it that it does not get enough calcium. The remedy for
this condition is to dilute the food so that the baby will take more
of it, rather than to give ecalcium.

There are very few data as to the relation of the other food ele-
ments to the metabolism of caleium. It is possible that the
presence of a large excess of fat in the food may, by combining
with the calcium in the food, interfere with its absorption and,
therefore, with its retention. The evidence as to this fact is, how-
ever, inconclusive. There is, on the other hand, a certain amount
of evidence which goes to show that the addition of a earbohydrate,
whether sugar or starch, to a food, the basis of which is cow's milk,
favors the retention of caleium. Variations in the amount of pro-
tein in the food have no apparent effect on the metabolism of
calcium, but it must be remembered in this connection that a
large part of the calcium in milk is in combination with protein, a
deficiency of which might cause a deficiency of caleium. Neither
do variations in the amount of sodium and potassium. There are
no data as to the effect of variations in the amount of the other
salts,

Other things being equal, rickets is much less common and much
less severe in breast-fed than in artificially-fed babies. The best
food for the rachitic baby is, therefore, good human milk. If this
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cannot be obtained, the next best food must be selected. This is,
necessarily, some form of modified cow’s milk. There are no very
definite general indications, based on our knowledge of the metabol-
ism in rickets, as to what the composition of this food should be.
What little experimental evidence there is, however, suggests that
it is advisable to avoid high percentages of fat and to give per-
centages of carbohydrates well up to the normal limits. These
points should be borne in mind, therefore, in deciding upon the
composition of the food. They are of but comparatively little
importance, however, and should be disregarded if they conflict
with the evidence furnished by the symptoms and stools as to the
digestive capacity of the individual infant. The chief object in
the selection of the food for the rachitic baby, as well as for all
other babies, is to fit the food to the digestive capacity of the
individual infant at the given time. That is, the composition of
the food for a rachitic baby should be decided upon in the same
way as that of any other baby, bearing in mind that perhaps it may
be advisable to keep the percentage of fat lower and that of the
carbohydrates higher than would ordinarily be done.

There has been much discussion as to whether cod-liver oil and
phosphorus, either alone or in combination, are of advantage in the
treatment of rickets. It would seem fairly definite, however, from
the experimental data as to the effect of large amounts of fat in
the food on the metabolism and retention of caleium, that cod-
liver oil might not only do no good but perhaps active harm. The
evidence as to the action of phosphorus, whether alone or in com-
bination with cod-liver oil, which is summed up briefly below, is
conflicting.

Kassowitz ! first recommended phosphorus in the treatment of
rachitis. His original prescription, known as phosphorlebertan
(phosphori 0.01, ol. jecor aselli, ad 250), still holds first place in
Germany in the treatment of rachitis. Kissel * found in his experi-
ments on animals that phosphorus had absolutely no effect on the
skeletal system, and concluded that there was no ground for its
use. Despite this evidence phosphorus continues to be used and
many experiments have been performed to prove its efficieney.

Birk ® and Schabad * both concluded that phosphorus in thera-
peutic doses does not affect the calcium metabolism in healthy
children. Such children take only as much phosphorus as they

1 Kassowitz: Ztschr. f. klin. Med., 18834, vii, 36.

* Kissel: Virchow's Arch. f. path. Anat., 1896, exliv, 94.
3 Birk: Monatsschr. f. Kinderh., 1908-09, vii, 450.

4 Schabad: Ztsehr. f. klin. Med., 1909, Ixvii, 454.
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need for growth regardless of the amount in the food. In rachitis
cod-liver ol increases the retention of phosphorus and ealeium and
this action is intensified by the addition of phosphorus to the oil.!
The increased retention of calcium starts three to five days after
giving phosphorus and gradually diminishes until at the end of
two months it is again normal. This is because of the increased
absorption and decreased excretion through the urine and feces.
The question then came up as to whether oils as such in combina-
tion with phosphorus have a therapeutic action on rachitis.
Schabad ? investigated the action of phosphorus, cod-liver oil and
“sesamol” on the metabolism of caleium, phosphorus, fat and
nitrogen and found that “sesamol” and phosphorus did not help
rachitis, while cod-liver oil plus phosphorus increased the retention
of phosphorus and ealeium and the absorption of fat and nitrogen.
Schabad and Sorochowitsch ? used lipanin, 4. e., olive, a substitute
for cod-liver oil, which was supposed to be easily absorbed because
it contained free fatty acids. They concluded from their metab-
olism experiments that lipanin and olive oil increase the absorption
of nitrogen and fat but that lipanin has no advantage over olive oil.
Lipanin doees not inerease the retention of ealcium in rachitis and
is therefore not as good as cod-liver oil in the treatment of rachitis.
They say in their most recent artiele * that sometimes phosphorus
and cod-liver oil does not have a favorable action on the retention
of caleium in rachitis, especially if the disease is not approaching a
convalescence. At other times it has a favorable action on the
caleium retention. They experimented with various other salts
combined with cod-liver oil and found that a caleium acetate cod-
liver oil had the most favorable action on rachitis because it con-
tained much more caleium. Most recently Caroline Towles ¢ did a
series of metabolism experiments in von Pirquet’s elinic in Breslau
and was unable to demonstrate that phosphorus cod-liver oil had
any action at all on acute rachitis.

It is very diffieult to draw any conelusions from this evidence as
to the advisability of using cod-liver oil and phosphorus in the
treatment of rickets. It is probably safe to conclude, however,
that it is not advisable to give large doses of cod-liver oil or any
other fat. - It is also probably safe to conclude that phosphorus may
do good and that, at any rate, it does no harm if properly used. If

! Schabad: Ztschr. ., klin, Med., 1909, Ixviii, 94,

* Schabad: Ztschr. f. klin. Med., 1909-10, lxix, 435.

* Schabad and Sorochowitsch: Monatsschr. {. Kinderh., 1910-11, ix, 650.
¢ Schabad and Sorochowitseh: Monatsschr. f. Kinderh., 1911-12, x, 12.

¢ Towles: Ztschr, {, Kinderh., 1910-11, i, 346,
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phosphorus is used, it is probably best to give it in combination
with cod-liver oil. The best preparation of phosphorus is phos-
phorated oil. A minim of this preparation contains about 1/115 of
a grain of phosphorus. The dose for a baby is from one-half of a
minim to two minims, two or three times daily. Too much should
not, however, be expected from it. It is liable to disturb the
stomach and should be given after food.

An abundance of {resh air and sunlight is of the greatest impor-
tance in the treatment of rickets. Everything should be done to
improve the hygienic surroundings. Massage undoubtedly does
good. The advantage of salt baths is problematical. Iron should
be given, if there is anemia. Other treatment can be only symp-
tomatic.
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CHAPTER XXVIII
INFANTILE SCURVY

Seurvy is a constitutional disease due to a disturbance of the
nutrition. The disturbance of nutrition is the result of some pro-
longed error in the diet. The error in the diet is in all probability
the absence or marked diminution of some constituent or con-
stituents of the food essential for the earrying on of the normal
metabolie processes and for growth. It is not known exactly what
these constituents are, but it is very probable that they are of the
nature of vitamins. The chief characteristic of the disease is a
tendency to hemorrhage. Infantile scurvy is the same disease as
scurvy in the adult. Scurvy and rickets, although often asso-
ciated, are two distinet diseases.

PATHOLOGICAL ANATOMY

The bone marrow shows characteristic changes. These are most
marked at the ends of the diaphyvses of the long bones and the
anterior ends of the ribs. The bone marrow, which is normally
rich in lymphoid cells, loses its lymphoid character and is con-
verted into a tissue poor in cellular elements, that contains rela-
tively few blood vessels. This tissue consists of a homogeneous
ground substance containing spindle and stellate cells. There is
still much calcified ground substance, but it has not been converted
into true bone. As the result of the interference with the normal
processes of ossifieation, the cortex of the bones is thinner and more
brittle than normal and the density of the bone is materially
diminished at the epiphyseal line. Fractures of the shafts occur
very readily, therefore, as the result of very slight injuries. These
oceur most often at or near the epiphyseal lines. The epiphyses are
often loosened and separated. Marked displacement of the
epiphysis is, however, uncommon because the periosteum usually
remains intact.

The periosteum of the long bones is thickened and congested,
but shows no excess of leucocytes or small round cells. Hem-
orrhages between the periosteum and the bone are very common
and may be very extensive. They may break through the perios-
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teum into the surrounding tissues. Small hemorrhages in the
marrow of the bones are also probably not at all uncommon, but
can hardly be recognized clinically. Subperiosteal hemorrhages
are much more common in the lower than in the upper extremities.

Hemorrhages may occur in any of the internal organs. They are
common in the skin and are found at autopsy in most of the serous
membranes, They may also occur in the intestinal mucosa.
Hematuria, without inflammatory changes in the kidney, is com-
mon. A hemorrhagic condition of the gums is a common symptom
when the teeth have erupted. It is, however, very uncommon
before the teeth have appeared. Hemorrhage sometimes takes
place in the orbit, pushing the eye forward, also under the dura
or into the joints.

Hess and Fish ' have recently made a study of the blood in
this disease to determine the cause of the hemorrhages. They
found that the clotting power of the blood in scurvy was, as a
rule, slightly diminished. This diminution was not, however,
constant and cannot, therefore, be regarded as an essential mani-
festation of the disease or sufficient to account for the hemor-
rhagic tendeney so characteristic of it. They found that there
was no deficiency of calcium or blood-platelets and no excess
of antithrombin. They then studied the blood vessels by means
of what they term the “capillary resistance test” and found
that there was a weakness of the vessel walls in scurvy. This
weakness is also present in other conditions than scurvy and is,
therefore, not pathognomonic of it. It seems evident from their
work, however, that the hemorrhagic tendency in scurvy is due
to a weakness of the vessel walls rather than to any change in the
blood.

ETIOLOGY

Certain facts are definitely known as to the etiology of scurvy.
One of them is that it occurs most frequently in the last half of the
first year and in the first quarter of the second year. More than
four-fifths of the eases develop during this period and half of them
between the seventh and tenth months. It has been seen, however,
in infants under one month old and occasionally develops during
the third and fourth years. It is also true that the hygienic sur-
roundings have no influence on its occurrence. The previous
condition of health is unimportant and diseases of the digestive
tract do not predispose to its development. There is no evidence
in any way satisfactory to suggest that it is microbic in origin.

! Amer. Jour. Diseases of Children, 1914, viii, 385.
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Clinical experience apparently proves conclusively that scurvy
is caused by some error in the diet. Furthermore, it seems to prove
that it is due to some prolonged error in diet rather than to a
temporary unsuitability of the food. The analysis of a considerable
series of cases seems to show, moreover, that the disease is due to
the lack of some essential element in the food rather than to the
presence of some abnormal element or elements. Further than this
the clinical evidence is rather unsatisfactory. It is true that
scurvy is infinitely more common in artificially-fed infants than in
the breast-fed. It does occur, however, in the breast-fed. This
proves that it is not due simply to the lack of breast-milk. It
oceurs very frequently in babies that are taking proprietary foods
prepared without milk. It occurs also in babies that are taking the
proprietary foods prepared with milk and in babies that are taking
milk without the addition of proprietary foods. These facts show
that scurvy cannot be due simply to the presence of the proprietary
foods or to either the presence or absence of milk in the diet.
Scurvy occurs in babies that are taking condensed milk, boiled
milk, pasteurized milk and raw milk, which apparently shows that
the heating of milk, even if it is a factor in the production of scurvy,
is not the only cause. The report of the Committee of the Amer-
ican Pediatrie Society in 1898 emphasizes the difficulties in arriving
at the dietetic cause or causes of scurvy. They were only able to
arrive at the conclusion, after a eareful analysis of 379 cases, that
“the farther a food is removed in character from the natural food
of a child the more likely its use is to be followed by the develop-
ment of scurvy.” ! The analysis of the authors’ own cases shows
the same discrepancy in the foods which were being taken when
scurvy developed that has been found in all other series. It seems
to show also, however, that the absence of ‘‘freshness’” and the
heating of the food are very important elements in the production
of scurvy. In the more recent cases, overheating of the food was
found in a larger proportion of the cases than was any other of
the conditions to which it has been thought scurvy may be due. *

Effect of Heat.— It is very difficult to draw any positive conclu-
sions from the literature of the subject as to whether the heating
of milk, whether to the temperature of pasteurization or to that of
boiling, produces scurvy in infants. The evidence presented is
conflicting and inconelusive. In most instances the number of
infants studied is small and the data as to the degree and duration

! Archives of Pediatrics, 1898, xv, 481.
 Morse: Jour. Amer, Med. Assn., 1906, xlvi, 1073, and Boston Medical and

Surgical Journal, 1914, clxx, 504.
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of the heating are incomplete. The statistics of Variot t and Carel 2
which are always brought forward to show that the heating of milk
does not cause scurvy, are of little or no value, because at the time
when these observations were made scurvy was not sufficiently well
known in France to be recognized unless of a most extreme type.
The strongest evidence against the heating of milk being the
cause of scurvy is found in the work of Lane-Clapon in the Infant
Consultation of the Naunyn Strasse in Berlin, in which a consider-
able series of babies were fed on boiled milk for long periods and
did not develop sceurvy.? _

The strongest clinical evidence in favor of the view that the
heating of milk produces scurvy is the fact that all large series of
cases of scurvy show that a considerable proportion of the patients
were fed on heated milk, more of them, however, on sterilized,
boiled or scalded, than on pasteurized milk.+ It is impossible to
prove, however, that it was the heating of the milk and not the
composition of the food which caused the scurvy in these babies.
It is evident that when an individual baby is fed on a heated mod-
ified milk it is impossible to know, if scurvy develops, whether it is
due in the special case to the heating or to the composition of the
milk. It can be only a matter of opinion. Further evidence against
the heating of milk causing seurvy is that scurvy sometimes devel-
ops in the breast-fed and in babies fed on raw milk. Still further
evidence are Plantanza's observationss that although scurvy
developed more frequently in babies fed on heated milk which
was not used at once than on raw milk, it did not develop when
fresh milk was heated and used at once.

The results of experiments on animals with raw and heated milk
are few and inconclusive. So many other factors have entered into
the experiments that the results are practically without value.
The only investigation of importance is that of Frélich. He was
able to produce scorbutus in guinea pigs by exclusive feeding with
either raw or cooked cow’s milk, although not as perfectly as by
exclusive grain feeding. When fed on oats and raw milk they did

! Variot: Compt. rend. Acad. d. Sei., 1904, exxxix, p. 1002.

® Carel: Le lait sterilisé Theése de Paris, 1902-3.

I Reports to the Local Government Board on Public Health, 1912, New
Series, No. 63. The literature of the subject up to this time is given in this
article.

4 8ill: Medical Record, New York, 1902, Ixii, p. 1016; Hess and Fish: Amer,
Jour. Dis. of Children, 1914, viii, 385; Morse, loc. cit: Report Amer. Ped.
Soc'y Archives of Pediatrics, 1898, xv, 481.

5 Archiv. f. Kinderheilkunde., 1912, lviii, 155.

8 Zeit. f. Hygiene u. Infectionskrankheiten, 1912, Ixxii, 155.
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not develop scorbutus, but when fed on oats and cooked milk they
did. Bolle, and after him Bartenstein * tried the effect of heating
milk and found that heating it for a short time had no especial
effect on guinea pigs. When however, the milk was heated for a
long time at a high temperature the guinea pigs died and single
bones showed changes which Bolle identified as scorbutus.

Experimental Scorbutus in Animals.—Holst and Frilich were
the first to produce scorbutus in animals, in 1907. They and
Fiirst have continued their work up to the present time.2 Talbot
and Peterson ® have recently repeated and confirmed their experi-
ments. They found that when guinea pigs were fed exclusively on
various forms of bread and grain, they died in from four to six weeks
of a disease which in its symptoms and pathological anatomy corre-
sponded with human scorbutus. They believed that the symptoms
and pathological changes were caused by the diet. Others claimed,
however, that they were the result of inanition from starvation.
They then fed guinea pigs on fresh white cabbage, dandelions or
carrots in such small amounts that the animals lost from 30% to
409, of their weight. None of these animals developed scorbutus,
whereas animals that were fed on dried grains or bread and lost a
like amount of weight or relatively a few grammes, showed scor-
butic changes. These experiments proved conclusively that the
scorbutie changes were not due to simple inanition. It is interest-
ing to note in this connection that there are records of cases of
human scorbutus which followed a diet which was the same or
similar to that given to the guinea pigs.

They found that scorbutus in guinea pigs is relieved or cured by
fresh vegetables in the same way that it is in man. The anti-
scorbutic properties of the vegetables are usually, if not always,
weakened by the process of cooking, but are rarely entirely de-
stroyed. There seems to be some connection between the in-
tensity of the heat used in cooking and the loss of the therapeutic
properties. For example, white cabbages are of less therapeutic
value when they are cooked at from 110° C. to 120° C. than when
they are boiled.

The fresh vegetables lose their antiscorbutic properties in vary-
ing degrees when they are dried. Among those which they in-

1 Bolle and Bartenstein: quoted by Hart, Virchow's Archiv. {. path. Anat.
u. Phys., 1912, ceviii, 367.

? Holst and Frilich: Journal of Hygiene, Cambridge, 1907, vii, 619; Norsk
Magazin for Laegevedenskaben, 1910, Ixxi, No. 3; Zeit. f. Hygiene u. Infec-
tionskrankheiten, 1912, lxxii, Part One; First: Norsk Magazin for Laegeveden-

gkaben, 1912, lxxiii, No. 1,
3 Boston Medical and Surgical Journal, 1913, elxix, 232,
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vestigated are potatoes, carrots, dandelions and white cabbage.
These vegetables are affected differently by drying. Dandelions
lose their therapeutic value immediately on drying, while white
cabbage retains it longer when kept in an open vessel in an in-
cubator at 37° C. than when it is kept at room temperature.
Freshly pressed cabbage juice quickly loses its antiscorbutic proper-
ties when it is heated at from 60° C. to 100° C. for ten minutes.
The same thing happens when it is preserved for a long time either
at room temperature or in an ice chest. Pressed dandelion
juice also loses its prophylactic properties when heated for a
short time.

In contradistinction to the above, lemon juice will withstand for
a long time the same heat that will weaken or entirely destroy the
virtue of white cabbage or dandelion juice. Raspberry juice can
be cooked for one hour at 100° C. without losing any of its anti-
scorbutie properties. Holst and Frolich thought there must be
some connection between the acidity of these juices and their
antiscorbutic properties and they were able to increase the resist-
ance of white eabbage and dandelion juice to heat by the addition
of acids. They were not able to inerease this resistance so that it
would stand prolonged heating. They were unable to determine
the nature of the antiscorbutic bodies by dialysis, by extraction or
other experimental methods.

Fiirst ! found that the feeding of guinea pigs exclusively on plant
seeds would produce scorbutus, although not so easily and regularly
as exclusively grain feeding. Plant seeds that produced scurvy ac-
quired antiscorbutie properties when infected with fungi. He
concluded from his experiments that neither the ash nor any of its
alkalis plays any part in the incidence of scorbutus. There was
no apparent connection between the fat, alkali, carbohydrate,
cellulose or enzymes in the food and the appearance of the
disease.

Hart ? was able to produce scorbutus, characteristic in both its
symptoms and pathological anatomy, by feeding monkeys ex-
clusively on trade condensed milk. They were kept in such good
surroundings that they did not become rachitic. Control animals
fed on a mixed diet did not develop scurvy. His results were

confirmed by Dodd.?
Heubner and Lippschultz ¢ fed dogs for many weeks on a

1 Zeit. f. Hyg. u. Infectionskrankheiten, 1912, Ixxii, 121.

2 Virchow’s Archiv. f. path. Anat. u. Phys., 1912, ceviii, 367,

3 Boston Medical and Surgical Journal, 1913, elxix, 237.

4 Quoted by Hart: Virchow's Arch. f. path. Anat. u. Phys., 1912, cevii, 367,
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food poor in phosphorus and found microscopic changes in the
bones very similar to those found in scorbutus.

The results of these experiments hardly justify any very positive
conclusions as to the cause of scurvy. They show very definitely,
however, that scurvy is not due to starvation and that it is not
brought on simply by the long-continued use of a single article of
food. They suggest very strongly that when scurvy develops as
the result of the continuous use of a single food, the trouble with
the food is not that it contains some substanece which causes scurvy
but that it lacks some substance which prevents scurvy. They
also seem to show that this substance which prevents scurvy is
partially or wholly destroyed by drying and heating. They do not
show whether this hypothetical substance is a single definite
entity or a group of substanees, closely related to each other and
similar in their action.

The Metabolism in Scorbutus.—Very little is known as to the
metabolism in seurvy. The only accurate study on the metabolism
of scorbutus in adults is that of Baumann and Howard ! who found
that the loss of the various food constituents through the feces was
less when fruit juice was added to the diet. The total sulphur
metabolism was abnormal throughout the experiment, the quantity
eliminated being in excess of that ingested. Chlorine and sodium
were retained during the fruit juice period, but were excreted in
excess of the intake during the preliminary period. More potas-
sium, caleium and magnesium were retained during the fruit
Juice period than during the preliminary period. Lusk and Kloe-
man ? studied the metabolism of nitrogen and the mineral salts in a
typical ease of scurvy in an infant eighteen months old. Observa-
tions were made for three periods of four days each; the first
while the disease was at its height and the child was not being
treated; the second, after a month’s treatment; and the third, a
month later, after all symptoms bad disappeared. The nitrogen
balance was normal at all times. The balance of mineral salts,
particularly of calcium, was somewhat increased in the first period;
in the second period during convalescence it was markedly de-
ereased; and in the third period was approaching, but had not
reached, the normal, although the child was elinically well. This
is in decided contrast to the condition in rickets. These studies,
while interesting, show nothing, however, as to the etiology of
this disease.

The Vitamins.—TFunk has recently called attention to the

! Archives of Internal Medicine, 1912, ix, 665.
2 Jahrb. {. Kinderheilkunde, 1912, Ixxv, 663.
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significance of the so-called vitamins in physiology and pathology,
especially in relation to the etiology of what he calls the “avita-
minoses,” namely, beriberi, scorbutus, pellagra and rickets.
He believes, and advances strong evidence to prove, that these
diseases are due to the absence of certain vital substances in
the food, that is, the vitamins, He shows from his own work and
that of others that milk contains a considerable number of these
antiscorbutic substances as well as a substance which materially
favors the growth of young animals. The development of scurvy
in infants taking foods which contain no milk may be explained,
therefore, by assuming that these foods do not contain the essen-
tial vitamins which milk does contain. The vitamins are, in
general, very sensitive to heat. Those in milk are relatively stable,
They are, however, partially destroyed by heating milk for a short
time, and totally destroyved by long heating or sterilization.
The development of scurvy in babies taking heated milk and the
greater frequency of the disease when the food is boiled or sterilized
than when it is pasteurized may be explained by assuming that the
vitamins are partially or wholly destroyed by the heating, the
destruction being more or less complete according to the degree
and duration of the heating. Scurvy sometimes develops, however,
in babies that are taking raw milk, or even in those that are on
the breast. His explanation of the development of seurvy on a
diet of raw milk is that in such instances the milk is deficient in
vitamins. In support of this explanation he brings forward
evidence to show that the amount of the vitamins in the milk
varies with the amount of the vitamins in the food of the cows.
An example of the influence of the food of the cows upon the
amount of vitamins in the milk is the fact that their milk contains
less vitamins in the winter, when they are eating dry food, than in
the summer, when they are eating green food. The development
of scurvy in infants on the breast may be explained in a similar
way. He calls attention to the fact, moreover, that the vitamins
are diminished in the milk of women who are underfed.

Many objections can be raised to Funk’s arguments and it may
be urged that his premises are incorrect and his conclusions con-
sequently not justified. Nevertheless, his proposition that seurvy
is caused by the diminution or absence of certain essential vital
elements, or vitamins, in the food, reconciles and explains the
clinical facts and experimental evidence as to the etiology of this
disease better than any other which has been advanced.

1 Casimir Funk. Die Vitamine, ete., Wiesbaden: J. F. Bergman, 1914,
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TREATMENT

There is nothing in the pathological changes, in the causes
underlying the hemorrhagie condition, or in the results obtained
from studies of the metabolism in this disease which yields any
information of value as to its treatment. The clinical and experi-
mental evidence all goes to show, however, that the disease is
due to the lack of some essential element, or elements in the food,
probably belonging to the class of vitamins. This same evidence
also shows that these elements are likely to be deficient in foods
which do not contain milk. It shows, too, that they are present in
milk and that they are weakened or destroyed when milk is heated,
the effect of the heating apparently depending on the degree of
heat and the duration of the heating. They are almost invariably
present in sufficient quantities in human milk.

The indications furnished by this evidence as to the preventive
treatment of scurvy are obvious. Babies should be nursed, when-
ever this is in any way possible. If the supply of breast-milk is
insufficient, they should be given all that there is in order to make
up for any possible deficiency in the antiscorbutic elements in the
artificial food. If it is necessary to use an artificial food, the basis
of this food ghould be milk, which contains antiscorbutic elements.
Unless the use of raw milk is for some reason contraindicated, the
milk should be given raw, because heating milk almost certainly
weakens its antiscorbutic properties. If it is necessary to heat the
milk, it should be pasteurized at the lowest temperature con-
sistent with safety, in order that these properties may be weakened
as little as possible. If it is necessary to use heated milk con-
tinuously, antiscorbutics should be given in addition. Babies
should not be given foods for any considerable length of time
which do not contain milk.

It has been known for many years that fresh vegetables and
fruits contain elements which cure scurvy. The antiscorbutic
properties of fruits are in general greater than those of vegetables.
These properties are present in the fruit juices. Fruit juices can
be easily given to babies; vegetable and vegetable juices are less
suitable for them. The most available fruit juices are those of
the lemon and orange. Babies prefer the taste of orange juice to
that of lemon juice and it is less likely to disturb the digestion.
Orange juice should be used, therefore, in the treatment of seurvy,
if it is easily procurable. It should be given in doses of one ounce
daily. Less than this amount is liable to be ineffective, and
experience has shown that more than this is unnecessary. It is
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best given in one dose, one hour before a feeding, when the stomach
contains but little milk: It is less likely to disturb the digestion if
given in this way. There is no objection to diluting it with water
or to adding cane sugar to it, if the babies object to it plain. The
boiling of orange juice does not lessen its therapeutic value. It
does not, however, increase it. There is, therefore, no object in
boiling it. The juice of the orange peel also contains antiscorbutic
elements.! The only reason for using it instead of orange juice
is for the sake of economy.

Since orange juice and lemon juice are so easily procurable, and
since they are probably the most powerful antiscorbuties, it hardly
seems necessary to consider vegetables and other fruits, even
though they also will eure scurvy. An exception may perhaps be
made in the case of potato, which is easily procured and inexpen-
sive. The potato should be boiled and mashed and given in doses
of at least a tablespoonful daily. Hess and Fish * have suggested
the use of potato water instead of the cereal waters in the prepara-
tion of foods for infants as a preventive of scurvy.

Scurvy can also be cured by a change in the character of the
food. Human milk will cure scurvy. The substitution of a food
containing milk for one which does not or stopping the heating of
the milk will usually eure it. Recovery is slow under these cir-
cumstances, however, while it is very rapid when orange juice is
given. It is inadvisable, therefore, to trust to a change in the
food to cure the disease. Orange juice will eure it, even if the food
which caused the scurvy is continued. It is wiser, however, to
change the food unless there is some special reason in connection
with the baby's digestive capacity for continuing it.

Cod-liver oil and olive oil do not either prevent or cure scurvy.
There are no drugs which have any influence upon it.

! Hess and Fish: Amer. Jour. Dis. of Children, 1914, viii, 385.

2 Loc. cil.
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A
Acidosis, 261
Agar-agar, 312
Albumin milk, 36, 205, 209, 266, 274,
285
caloric value of, 210
composition of, 209
preparation of, 209
Albumin water, 285, 286
Alimentary Decomposition. (See [n-
Jantile Atrophy.)
Alkalies:
action of, in digestion, 11
effect on eurdling milk, 151, 203,
274
use of, in artificial feeding, 203
in gpasm of pylorus, 245
Amino acids, 41
Amylopsin, 13, 30
Anaphylaxis, 45
Artificial feeding. (See Feeding.)
Ash. (See Mineral Salts.)

B

Babeock test for fat, 216
Baecteria:
dysentery baeillus, 76, 289, 294, 205
effect of heat on, in cow’s milk, 168
gas bacillus, 76, 284, 289, 202, 295,
297, 301
in cow's milk, 162
in cream, 191
in human milk, 97
in stools, 75
lactie acid baeilli, 284
pathogenic in stools, 76
streptococei, 76, 289
Bacteriology:
of cow's milk, 162
of gastrointestinal canal, 68

Bacteriology—Continued
of human milk, 96
of indigestion with fermentation,
280
of infectious diarrhea, 289, 292
of large intestine, 72
of lower small intestine, 72
of upper small intestine, 70
of mouth, 68
of stomach, 69
of stools, 72, 86
Barley water. (See Cereal Diluents.)
Baths:
cold pack, 302
fan, 301
sponge, 301
Beef juice, 234, 285, 286
Bicarbonate of soda, 204, 276
Bile, 14, 15
in human milk, 115
in stools, 82, 83
Bile ducts:
congenital obliteration of, 27
Bismuth salts, 284, 299
Blood:
in stools, 84
Boiling of milk:
as cause of constipation, 309
changes produced by, 166
effect on digestibility of, 169, 203,
274
in scurvy, 329
Bran, 312
Bread and Zwiebach, 235
Breast-fed infant:
normal, 131
abnormal, 132
Breast feeding. (See Feeding.)
Breast glands, 93
Breast milk. (See Milk, human.)
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Breast pumps, 129

Breck feeder, 240

Broth, 235, 285, 286

Buttermillk:
in artificial feeding, 205, 207, 297
stools, 80

Butyric acid, 69

C
Caleium:
in human milk, 109
in cow's milk, 157, 318
in scurvy, 328
in treatment of rickets, 323
metabolism of, 52, 318, 319
metabolism in rickets, 318
requirements, 319
retention of water, 275
Calomel, 275, 276, 283, 294, 313
stools from, 276
Calories (See Energy M etabolism),
179
caloric value of cow’s milk, 164
caloric value of human milk,
111
caloric needs of premature infants,
238
caloric requirements, 64, 185
caloric values, 63, 192, 226
clinical determination of caloric
values, 226
of albumin milk, 210
of buttermilk, 207
use of, in infant feeding, 185
Cane sugar. (See Saccharose.)
Carbohydrates:
digestion and metabolism of, 29,
32, 34
effect on protein digestion, 33, 48
excretion in urine, 32
ferments, 29
forms of, 31
indigestion, 87
influence on ecaleium metabolism,
321
retention of mineral salts, 54
Cascara sagrada, 313
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Casein:
action of rennin on, 79, 149
action of sodium citrate on coagu-

lation, 152
action of starch on coagulation,
198

chemistry of, 150
coagulation of, 7
curds, 41, 83
determination in milk, 216
effect of alkalies on coagulation,
151
in cow's milk, 154
in human milk, 103
indigestion from, 273
relation of easein to whey-protein,
201
sulphur eontent, 104
Castor oil, 275, 283, 288, 204, 313
Catharsis, 276, 283, 301
in constipation, 313
Cereal diluents:
action of, 198, 203, 274
composition of, 198
preparation of, 222
Cereals, 234
Chlorides:
in cow’s milk, 157
in human milk, 110
metabolism of, 54
Cholera infantum, 303
Chymosin. (See Rennin.)
Citric acid:
in cow's milk, 158
in human milk, 110
Cod liver oil, 324, 336
Colic, 277
Colostrum:
corpuscles, 94
cow’s milk, 145
human, 93
Constipation:
cane sugar in, 197
fat in, 191, 309
from starch, 199, 268, 309
in indigestion, 259, 310
in intestinal toxemia, 288
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Constipation—Conlinued
in new-born, 307
in stenosis of pylorus, 248
Cream:
analysis of, 184, 217
bacteria in, 191
centrifugalized, 190
gravity, 191, 217, 219
Curds, 83
casein, 41, 83, 198, 202, 203, 205,
273, 274
fat, 24, 83, 133, 260
methods of prevention, 202

D

Dextrin, 31, 104, 195
Dextrin-maltose mixtures:
in artificial feeding, 193
in indigestion, 266
indigestion from, 267
stools on, 80
table of different forms, 194
Dextrose, 31, 32, 195
infusions, 207
Diarrhea, 281
carbohydrate in, 33, 193
fat, 24
infectious, 289
nervous disturbances, 255
nitrogen in, 49
Digestants, 277
Digestion:
carbohydrate, 32
effect of heat on digestibility of
milk, 169
fat, 18
intestine, 16
mineral salts in, 52
mouth, 1
physiology of, 1
protein, 40
starch, 30
stomach, 3
Diseases of gastrointestinal canal,
243
Disturbances of digestion, 257
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Eczema, 28
Bggs, 235, 285
“ Eiweissmilch." (See  Albumin
Milk.)
Enemata, 313

Energy metabolism, 56
basal metabolism, 65
and bedy surface, 59
effect of fasting on, 58
effect of muscular activity on, 58
methods of ecomputing, 57
(See Calories.)
Enterokinase, 14, 39
Erepsin, 14, 16, 40
Exudative diathesis, 28

P‘
Fat:
absorption of, 18, 22
as cause of constipation, 309
Babeock test for, 216
curds, 83
diarrhea, 24
digestion and metabolism of, 18
effect on protein metabolism, 48
effect on salt metabolism, 54
fat-splitting ferments, 18
homogenization of, 190
in cow’s milk, 156
in human milk, 105
in infant feeding, 190
in stools, 20, 22, 23, 24
influence on calcium metabolism,
320
indigestion, 86
modifieation of, in human milk, 136
percentage of, in top milk, 218
test for, in stools, 85
Feeding, artificial:
alkalies in, 203
amount of food in twenty-four
hours, 188, 189
amount at single feeding, 188, 189
animal milk basis of, 180
boiling in, 203
buttermilk in, 205
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Feeding, artificial —Continued
cow's milk most suitable, 181
forms of sugar used in, 192
general principles of, 179
goat's milk in, 181
high percentages of fat, 191
indications for various sugars, 192
intervals in, 186, 189
mortality in, 89
pancreatization in, 205
protein in, 200
regularity in, 187
starch in, 197, 203
table of foods for average infant,
190
variation of food elements, 190
variation with age, 189
Feeding, breast. (Also see Nursing.)
ability to nurse, 90
abnormal stools, 132, 133
causes of failure to nurse, 122
clinical considerations and tech-
nique, 122
contraindications to, 91
difficulty in technique of, 128
general considerations, 89
indigestion in, 133
intervals between nursings, 126
modification of breast milk, 134
mortality in, 89
relative frequency of, 90
Feeding during second year, 233
Feeding intervals:
" on artificial food, 186
on breast, 126
Feeding, mixed, 123, 136
Feeding, percentage, (See Percentage
Feeding.)
Ferments:
action of heat on, in milk, 167
carbohydrate splitting, 29, 197
fat-splitting, 18
human milk, 116
in treatment, 278
large intestine, 17
mouth, 2, 29
pancreas, 13, 29

. INDEX

Ferments:—Continued
proteolytie, 38
small intestine, 16
stomach, 8
urine, 38
Finkelstein's theories, 35
Fissure of anus, 311
Flatulence, 277
Fruit juices, 332, 335

G

Galactagogues, 112
Galactose, 31
Gastrie. (See Stomach.)
Globulin;:

in cow’s milk, 103

in human milk, 155
Glycogen, 15, 32, 195, 196, 296

H

Hirschsprung's disease, 308
Homogenized milk, 190
Hydrochlorie acid, 9
Hyperpyrexia, 281, 286, 292, 301
Hypodermoelysis, 300

1
Ice bags, 302
Inanition fever, 287
Indigestion, 257, 279, 282, 293
breast milk, 133
carbohydrate, 196, 199, 263
classification of, 258
dextrin-maltose, 267
etiology of, 257
fat, 260
from excitement, 256
with fermentation, 279, 289, 203
lactose, 2G5
medicinal treatment of, 275
from nervous exhaustion, 255
from overfeeding, 258
protein, 270
saccharose, 267
salts, 274
starch, 109, 268
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Indigestion—Coniinued
stools in carbohydrate, 87, 265, 267,
268
stools in fat, 86
stools in protein, 87, 271, 272, 273
Infant mortality, 89
Infantile atrophy, 25, 69, 262
Infectious diarrhea, 279, 282, 289
serum treatment of, 300
Intestines, 16
bacteriology, 70, 72
large intestine, 17
length of, 17
secretions of, 16, 17, 30
small intestine, 16
Intestinal antiseptics, 284, 299
Intussuseeption, 293
Inunctions, 278
Invertin, 16, 30
lodophilic bacteria, 270
Iron:
in cow's milk, 157
in human milk, 109, 206
metabolism of, 52
Irrigation of colon, 276, 284, 288, 205,
298, 301, 302, 305
seepage, 300
with silver nitrate solution, 299
with sugar solution, 296

L
Laboratories, milk. (See Milk Labo-
ralories.)
Lactalbumin;

in cow's milk, 155
in human milk, 103, 104
Lactase, 16, 30, 31, 34
Lactic acid, 1, 8, 69
Lactose:
effect on gastric motility, 7, 31
in artificial feeding, 192
in cow’s milk, 156
in human milk, 107
indigestion from, 264
modification of, in human millk, 136
Lavage, 276, 305
in spasm of pylorus, 246
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Lecithin:
in cow's milk, 157
in human milk, 108
Levulose, 31
Lime water, 153, 204
Lipase, 11, 19
Liver, 15
cirrhosis of, 27
fatty, 26
weight of, 15

M
Magnesium:
metabolism of, 53
Maltase, 16, 30
Maltose, 31, 194
in artificial feeding, 192
Marasmus, (See Infantile Atrophy.)
Massage:
of abdomen, 312
in rickets, 326
Meat, 236
Meconium, 30, 39, 72, 78, 287
Menstruation:
effect on human milk, 115
in relation to weaning, 137
Metabolism:
energy metabolism, 54
fasting, 47
in seurvy, 333
of carbohydrates, 29, 34
of ealeium, 318
of fat, 18, 21
of mineral salts, 51
of phosphorus, 322
of protein, 46
Milk ecertified, 176, 216
Milk, eomparative composition in dif-
ferent animals, 159
Milk, condensed, 229, 332
Milk, cow’s:
action of rennin on, 149
action of sodium citrate on, 152
appearance, taste and smell, 146
bactericidal action of, 168
bacterjology of, 162
ecalorie value of, 164
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Milk, cow’s—Conitnued
casein, 154
chemical composition of, 153
chemistry and biology of, 145
coagulation of, 147
colostrum, 145
comparison with human, 182
determination of casein in, 216
determination of fat in, 216
determination of protein in, 216
effect of alkalies on curdling,
151
effect of freezing on, 158
fat in, 156
globulin in, 155
idiosyncrasy for, 181
lactalbumin in, 155
lactose in, 156
lecithin in, 157
microseopic appearance, 146
mineral salts, 157
nitrogenous bodies, 153
of different breeds, 182
precipitation with acids, 148
reaction of, 146
specific gravity, 146
sterilization, boiling and pasteur-
ization of, 166
stools, 79
tests for milk preservatives, 164
Milk, “fat-free,” 217
Milk, frozen, 158
Milk, goat's:
analysis of, 160
in artificial feeding, 181
Milk, home modification of, 213
caleulation of starch mixtures, 222
composition of materials used in,
216, 220
determination of caloric value of,
226
determination of percentages in,
225
determination of protein content,
227
methods of caleulation, 218
whey mixtures, 223

Milk, human:

abnormal, 130

albumin in, 102

appearance, taste and smell, 97

bacteriology of, 96

caloric value of, 111

casein in, 103

chemiecal composition of, 101

chemistry and biology of, 93

coagulation of, 99, 100

colostrum, 93

colostrum corpuscles, 94

comparison with ecow’s, 182

contraindications to, 266

differentiation from other milks,
116

effect of nervousness on, 114, 136,
271

elimination of drugs in, 114

estimation of amount of, 132

fat, 105

ferments of, 116

for premature infants, 237

globulin, 103

indigestion from excess of, 258

indigestion from excess of fat,
260

indigestion from excess of protein,
270

influence of food on composition of,
111, 134

lactalbumin, 103, 104

lactose in, 107

lecithin in, 108

menstruation, effect on, 115

microscopic appearance, 97

mineral salts, 108

modification of, 134, 271

nitrogenous bodies in, 101

opalisin, 103

precipitation with acids, 100

preservation by freezing, 144

quantity of, 98

reaction of, 98

residual nitrogen, 102

“running in"” of, 122

specific gravity of, 97
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Milk, human—Conlinued
toxie, antitoxic and immune sub-
stanees in, 119
value of analysis of, 130, 131
varigtions in composition of, 111
uremia, effect on, 115
Milk laboratories, 213
preseription blank, 214
Milk of magnesia, 276, 283, 204, 313
Milk, modified, 182
breeds of cows, 182
determination of caloric values, 226
determination of protein content,
227
mixed milk vs, milk of one cow, 183
pancreatization, 22
prescribing, 212
Milk “peptonized,” 228, 274
Milk, skimmed, 217, 220
stools, 79
Milk sugar. (See Laclose.)
Mineral salts:
action in digestion, 52
elfect on protein metabolism, 48
in cow's milk, 157
in human milk, 108
in indigestion, 206
indigestion from, 274
influence of other food elements on
metabolism of, 51, 54
influence on caleium metabolism,
321
lack of, in starchy foods, 199, 268
metabolism of, 52
Modification of milk:
general prineiples, 183
Motility:
effect of food on, 6
gastrie, 7
Mouth:
bacteriology of, 68
care of, 129
digestion, 1
ferments, 1, 2, 29
reaction of, 1
Mueus:
in stools, 83
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N

Nervous disturbances of digestive
tract, 255
diarrhea in, 255
Nervous irritability, 282, 286, 204,
301, 302
New-born infant:
composition of, 51, 307
intestinal toxemia of, 286

Nipples:

care of, 128
Nipple shields, 129
Nitrogen. (See Protein.)
Nursing:

amount taken at single nursing, 127

difficulty in technique of nursing,
128

duration of single nursing, 127

intervals between nursings, 126

method of, 129

regularity of, 126

0

Olive oil, 313, 336
Opalisin:
in human milk, 103
Opium, 277, 300, 302, 306, 308
Orange juice, 233, 312, 335

P
Pancreas, 13
secretions of, 13, 20
weight of, 13, 14
Pancreatization:
in artificial feeding, 205, 227
Paracasein, 150, 155
Pastearization of milk:
changes produced by, 166
effect on digestibility of, 169
in scurvy, 329
methods of, 273
Pepsin, 8, 12, 38
Percentage feeding, 184
determination of percentages, 225
Phenolphthalein, 313
Phosphate of soda, 313
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Phosphorus:
metabolism of, 53
in cow's milk, 157
in human milk, 110
in rickets, 322, 324
in seurvy, 333
Polyearbohydrates, 2
Potassium:
metabolism of, 54
Potato, 235, 336
Premature infant:
amount of food for, 240
artificial feeding of, 239
calorie needs of, 238
feeding intervals, 238
human milk for, 237
metaholism in, 237
methods of feeding, 240
secretions of, 2, 8, 10, 12, 13, 14, 16,
28, 31, 237
wet-nurses for, 141
Proprictary foods:
composition of, 230
discussion of, 228
in seurvy, 329
Prostration, 281, 286, 292, 301, 302
Protein:
anaphylaxis, 45
animal vs. vegetable, 201
in artificial feeding, 200
determination in milk, 216, 227
digestion and metabolism of, 38
ferments, 38
fever, 44
indigestion, 87, 270
influence on ealeium metabolism,
320
metabolism of, 47
modification of, in human milk, 136
need of infant, 179, 201
nitrogen in cow's milk, 153
nitrogen in human milk, 101
retention and utilization of nitro-
gen, 49
salt metabolism, 54
Protein milk, (See Albumin Milk.)
Ptyalin, 2

INDEX

Pus:
in stools, 84
Pylorus:
normal reflex, 8
spasm of, 243, 250
stenosis of, 244, 247

R

Reaction:

of cow’s milk, 146

of human milk, 98

of stomach, 7

of stools, 22, 81
Rennin, 8, 11, 38, 203

action on cow's milk, 149

action on human milk, 99, 100
Respiratory quotient, 62
Rickets, 262, 315, 327, 334

artificial, 317

cause of constipation, 310

heated milk in, 171

metabolism in, 318, 319

8

Saccharin, 278, 283, 288, 295
Saccharose, 31
in artificial feeding, 193, 196
constipation from, 197
indigestion from, 267
Saliva, 2
ferments of, 2, 3, 29
secretion of, 2
Salivary glands, 1
Sclerema, 305
Seurvy, 233, 327
experimental, 331
heated milk in, 171
metabolism in, 333
Secretin, 14, 39
Soap stool, 22, 55, 87, 260, 261, 309
Sodium:
metabolism of, 54
retention of water, 275
Sodium citrate:
action of, 11, 152, 205, 274
Spasm of pylorus. (See Pylorus.)
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Spasmophilic diathesis, 262
Starch, 266, 296

as cause of constipation, 309

digestion of, 30, 31

enema, 300

foods, 232, 268

indigestion, 268

in infant feeding, 197

malnutrition from, 269

mixtures, 222

as protective colloid, 198, 203

in stools, 79, 84, 85, 268
Starvation:

acetonuria in, 47

energy metabolism in, 58

in treatment, 278, 283, 287, 288,

205, 301

metabolism in, 47

stools in, 20, 46, 80
Steapsin, 13
Stenosis of pylorus.
Sterilization of milk:

changes produced by, 166

effect on digestibility of, 160
Stimulation, 288, 300, 303, 306
Stomach, 3

absorption in, 12

bactericidal powers of, 69

bacteriology of, 69

butyric acid in, 70

capacity of, 4, 188

carbohydrate-splitting ferments, 20

digestion in, &

growth of, 3

motility of, 7, 187

position of, 3

reaction of, 7

secretion of, 8

shape of, 3
Stools, 77

abnormal in breast fed, 132, 133

animal foods, 80

bacteriology of, 72, 86

blood, 84

buttermilk, 80

carbohydrate indigestion, 87, 263,

283

(See Pylorus.)

Stools—Continued
color of, 82
cow’s milk, 79
curds, 24, 83
dextrin-maltose, 80
fat in, 20, 22, 23, 24
fat indigestion, 86, 260, 261
ferments in, 30, 34, 39
in indigestion, casein, 273
4 gL dextrin-maltose, 267
lactose, 265
whey, 272
with fermentation,

[13 i
281
in infectious diarrhea, 2!
in intestinal toxemia, 287
in spasm of pylorus, 244
membrane, 84
micrascopie examination of, 84
miucus, 83
number of bacteria in, 75
odor of, 81
of artificially fed, 79
of breast fed, 78
pathogenic bacteria in, 76
protein indigestion, 87, 271, 286
pus, 84
reaction of, 22, 33, 81
skimmed milk, 79
starch, 79, 84, 268
starvation, 20, 46, 80
sugar in, 33
whey, 79
Sugars:
energy value of, 63, 192
excretion of, 35
fever, 35, 193, 265
forms of, 31
in infant feeding, 192
intoxication, 36
in urine, 34, 196
laxative action of, 34, 193, 195, 197
limits of assimilation of, 37
Sulphur:
in casein, 104
metabolism, 54
Summer heat, 289
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Suppositories, 313
Syphilis:
nursing in, 91, 97

4 b
Tenesmus:
treabment of, 300
Thymus, 317
Thyroid:

in constipation, 307

in rickets, 317
“Top milk,” 191, 217

fat percentage in, 218
Toxemia, intestinal, 282, 202, 293,

301

in infectious diarrhea, 289

of new-born, 286
Trypsin, 9, 13, 39
Tryspinogen, 14
Tubercular peritonitis, 27

U
Uremia:
effect on human milk, 115
Urine:

in cholera infantum, 304

in indigestion with fermentation,
281

in infeetious diarrhea, 201, 294

in scurvy, 328

sugar in, 281, 292

v
Vegetables:
in constipation, 312
in seurvy, 332
Vitamins, 327, 333, 335

INDEX

Vomiting:
excessive, 281, 286, 292, 294, 301
habitual, 244, 252
in indigestion, 276
in nervous disturbances, 255
in spasm of pylorus, 244
in stenosis of pylorus, 248
whey in, 202

W

Water:
in diarrhea, 300

Weaning, 137
feeding after, 233
indications for, 137
menstruation in relation to, 137
methods of, 138
pregnaney in relation to, 137
time of, 138

Wet-nurses:
general considerations, 141
in indigestion, 260
management of, 143
methods of procuring, 144
qualifications of, 142
selection of, 143

Whey, 266, 269, 274
colloidal action of, 202
composition of, 156
indigestion from, 272
in vomiting, 202, 245
preparation of, 225
stools, 79

Whey mixtures, 202, 266, 269
ealeulation of, 223
for premature infants, 239
stools, 79
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Infection and Resistance

AN EXPOSITION OF THE BIOLOGICAL PHENOMENA UNDER-
LYING THE OCCURRENCE OF INFECTION AND THE RE-
COVERY OF THE ANIMAL BODY FROM INFECTIOUS DISEASE

By HANS ZINSSER, M.D.,

Professor of Bacteriology at the College of Physicians and Surgeons, Columbia
University, New York

With a Chapter on Colloids and Colloidal Reactions

By PROFESS0OR STEWART W. YOUNG, Department of Chemistry,
Stanford University

Crown 8ve, ill., bibliography, index, 546 pp., $3.50

Students and physicians will find this book an authoritative work which
presents, with clearness and simplicity, the subjects of immunity and the
‘forces of resistance to infectious diseases in the body. Recent developments
have shown the great practical importance of these subjects to the student
and general practitioner, as well as to the laboratory specialist. The material
dealt with is fundamental to the comprehension of the processes involved
in the oceurrence and cure of infectious diseases, and a thorough study of it is
essential as a preparation for the study of infectious diseases in the clinic.

The Cancer Problem

By WILLIAM SEAMAN BAINBRIDGE, A.M., Se.D., M.D,,

Professor of Surgery, New York Polyclinic Medieal School and Hospital; Sur-
geon and Secretary of Committee of Scientific Research, New York Skin
and Cancer Hospital; Consulting Surgeon, Manhattan State Hospital,
Ward's Island; Honorary President, First International Congress for
the Study of Tumors and Cancers, Heidelberg, 1906,

Cloth, 8vo, illustrated with 38 microscopic plates and 14 text cuts
834 pp., bibliography, index, $4.00

“Is cancer contagious?” “‘Is it infeetious?” ‘*May it be inherited?”
“Can it be prevented?”” ““Can it be cured?” “Isit on the increase?”

These pointed q'uestiuns are being asked on all sides to-day.

Dr. Bainbridge's experience in the diagnosis and treatment of malignant
diseases, and his familiarity with the experimental investigation of the disease,
have enabled him to exercise rare discrimination in the selection of the subject-
matter for his book., Great care has also been exercised in its presentation and
in t.hbc preparation of its beautiful microscopic plates, of which there are a large
number.

The Cancer Prablem is designed to supply concise, dependable information
coneerning this complicated subject. It will prove useful alike to the labora-
tory worker, to the general practitioner, to the surgeon, to the student of publie
hygiene and health—in fact, to all who are interested in matters of general
and individual health-maintenance. [t is a practical summary of what is known
lo-day eoncerning cancer.

THE MACMILLAN COMPANY
Publishers 64-66 Fifth Avenue New York



Radiography, X-Ray Therapeutics and
Radium Therapy

By ROBERT KNOX, M.D. (Edin.), M.R.C.S. (Eng.), L.R.C.P.

(Lond.)
Hon, Radiographer, King's College Hospit;!.l. London, etc., etc. With Sixty-
Four Plates, Two Hundred and Forty-Six Illustrations in the Text and a

Frontispiece in Color. 8vo, zxi+406 pp., $8.00

The rapidly changing conception of the place held by the radiog-
rapher in the practice of medicine and surgery, is indicated by
the many requests from the regular practitioner for books which
will tell the non-expert how to reap the benefit of the discoveries
in this important field. Up to the present time the larger number
of books on X-Ray work have dealt solely with the mechanical
and technical side, whereas the practitioner is now conscious of
the need, not solely to take pictures, but to learn to interpret the
shadows in order to reach an accurate diagnosis.

In Dr. Robert Knox's Radiegraphy, X-Ray Therapeutics and
Radium Therapy, will be found just the information that the
physician needs. The book is thoroughly practieal, the aim of
the author being to put into the hands of the beginner, in a con-
densed and useful form, the information necessary to enable him
to understand the plates made by the X-Ray operator.

“Undoubtedly the most satisfactory treatise upon radiography,
roentgen therapy and radium therapy in the English language.”—
Interstate Medical Journal.

Medical Diagnosis

By ARTHUR LATHAM, M.A.,, M.D. (Oxon.), F. R.C.P. (Lond.),
Physician and Lecturer on Medicine, St. George's Hospital, and

JAMES TORRENS, M.B., B.S. (Lond.), M.R.C.P. (Lond.),
Assistant Physician, St. George's Hospital and the Paddington Green Chil-
dren's Hospital. With 74 illustrations, 19 in Colour

111., Svo, Cloth, ziv+641 pp., index, $5.00

This book presents the clinieal information and the ordinary
laboratory details, necessary for the purpose of making a scientific
diagnosis in medical cases, arranged in a concise and accessible
form, and it is therefore the type most constantly sought for by
practitioners and students. Reference is made to an adequate
number of laboratory methods—whether bacteriological, chemical
or physical—in each disease, these being placed side by side with
sufficient clinical and pathological detail,

THE MACMILLAN COMPANY

Publishers 64-66 Fifth Avenue New York



Tuberculosis of the Bones and Joints in

Children

By JOHN FRASER, M.D., F.RS.C.E,, Ca.M.,
Assistant Surgeon, Royal Hospital for Sick Children, Edinburgh

With 51 full page plates (2 in color) and 164 figures in the text.
Royal 8vo, 352 pp., index, $4.50

Tubereulous Disease of the Bones and Joints is in large measure
a disease of children, and as a result of the disastrous consequences
which so often follow its course, it is one of the most important
of the various forms of Tuberculosis. This work deals fully with
the condition. The more recent investigations on the Etiology
are fully discussed, the Pathology is a special feature, and much
of the material in this relation is original. Diagnosis, Prognosis
and Treatment are fully discussed. Special attention has been
paid to the making and fitting of the various splints.

Dr. Fraser is well known to American physicians through his
various magazine contributions and lectures. His book is with-
out doubt one of the most important publications that has yet
appeared on this subject.

The Healthy Baby
The Care and Feeding of Infants in Sickness and in Health

By ROGER H. DENNETT, M.D,,

Instructor in Diseases of Children in the New York Post-Graduate Medical
School; Assistant Attending Phe'si{:ian to the Babies’ Ward in the New
York Post-Graduate Hmﬂlital; *hief of Clinic in the Post-Graduate Dis-

pensary for Children; Fellow of the New York Academy of Medicine

Cloth, 235 pp., index, 12mo, 81.00

Dr. Dennett is a well known physician in New York City and is
also a writer of reputation. What he has to say, therefore, on such
subjects as appetite, clothing, the bath, exercise, discipline, ner-
vousness, fever, the throat, the teeth, milk, and mixing, and care
of the food, and food for traveling is certain to secure wide atten-
tion. Physicians can well recommend this book to mothers.

THE MACMILLAN COMPANY
Publishers 6466 Fifth Avenue New York



The Sexual Life of the Child

By DR. ALBERT MOLL
Translated from the German by DR. EDEN PAUL, with an
introduetion by EDWARD L. THORNDIKE,
Professor of Educational Psychology, Teachers' College, Columbia University

Cloth, 339 pp., index, 12mo, 81.75

The translation of this book will be welcomed by men and
women from many different professions, but alike in the need of
preparation to guide the sex-life of boys and girls and to meet
emergencies caused by its corruption by weakness within or attack
from without. Dr. Moll's book is a vital contribution to the
awakening interest in sexual life, and an undoubted aid to the
practicing physician.

The Medical Times says: *“ After reading a great variety of trash
on the subject of sexual eduecation of the boys and girls of this
generation, it is a pleasure to have the subject taken up in a frank,
open, dignified manner by Dr. Moll. He leads one through the
mazes of the sexual development of the child, and so cleverly
analyzes its real feelings that one instinetively feels one’s self well
qualified to interpret child psychology and to apply the lessons
gained therefrom,”

Feeble-Mindedness: Its Causes and Con-

sequences

By HENRY H. GODDARD,
Director of the Research Laboratory of the Training School at Vineland, N. J.,
for Feeble-Minded Girls and Boys
Cloth, 8vo, 599 pp., index, $4.00

This work is a remarkable record of the results of many years’
experience and study of a elass of persons in whose condition great
popular interest has been aroused with a view to bettering their
condition and to grasp its fundamental causes.

It differs from most of those in the field in that it is what may
be termed a source study. Instead of generalizing on the subject
of feeble-mindedness, presenting arguments for this theory and
that and concluding with vague speculations, Dr. Goddard gives
facts. The book is so comprehensive in scope and the cases exhibit
such a variety of disorders that not infrequently will the parent,
the teacher and all who have to do with incorrigible, delinquent or
unfortunate children encounter characteristics similar to those
displayed by the subjects discussed by Dr. Goddard.

THE MACMILLAN COMPANY
Publishers 6466 Fifth Avenue New York






;.f ks i
.TJ
.-_ -

A ﬂ ﬂ-
4 [} l‘l -—I
s oy




[ITUTE AND STATE UNIVERSITY
i I



- ] n -
SCANNED AT VIRGINIA POLYTECHNIC IN

g



JUNS A4
JUL 2 4'59
R 1 2 s
oc <7169
OCT 27 86
FEB (7 %7
WAR 770








