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PREFACE TO THE THIRD EDITION

Ix the preparation of this edition the text has been care-
fully revised. The practical details connected with the
production of pure milk and its modification have received
especial attention and in the chapter on Substitute Feed-
ing the most recent developments, as illustrated in the
farm and milk-laboratory of the Infants Hospital, are
described.

The etiology of zymotic enteritis has been for some
years the subject of investigation by the author; in his
account of this disease he has summarized the conclusions
derived from chemical research and clinical observation.

The clinical section has been systematically revised and
typical cases of each disease have been cited, together
with detailed accounts of the dietetic treatment. It 1s
hoped that these records of precise dietetic adjustment
to the needs of the individual infant may be of some
service to those who desire to study the application of
scientific method to infant-feeding.

1, HARLEY STREET,
Lonpon, W.,
February, 1910.
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PEBRFEACE TO THE FIEST EDITION

IN his endeavour to make his practice as exact and
scientific as possible, the author was at one time greatly
discouraged by the fact that infant feeding apparently
presented almost insuperable obstacles to its rational
management in health, and to exact diagnosis and treat-
ment in the presence of disorder. While this applied,
to some extent, to the management of breast-feeding, it
applied with greater force to substitute feeding.

In hospital and private practice he was only too familiar
with the various attempts to meet the requirements, and
had frequent opportunities of testing the results of
practically every method at all commonly used.

But there were many failures, and, what was even more
unsatisfactory, the °‘successes’ were achieved by means
so essentially empirical that they taught no lesson for the
future. It must be confessed that others were satisfied
where the author was greatly discontent. For it was said
to be unreasonable to expect that °‘artificial feeding’
should be so conducted that its results could be at all
comparable with those of breast-feeding. This attitude
seemed to be the more serious in view of the number of
women unable or unwilling to nurse their infants.

It was in these circumstances that the author turned
to the work of Dr. T. M. Rotch, of Boston. Realizing
the essential imperfections of the arbitrary methods of
adapting cow’s milk to infants’ requirements, he pro-

pounded a system by which the conditions of the natural
1x



X PREFACE TO THE FIRST EDITION

food might be most closely approached, and by which the
regulation of the food mixtures could be adjusted to the
varying requirements of health and disease.

Undoubtedly the percentage method is, in some respects,
more complicated than any other. It demands of him
who uses it a knowledge of his materials, careful diagnosis,
and the exact use of an instrument of precision. But the
complexity is not greater than the facts demand, while in
actual practice the method is far simpler than any other.

This method was thoroughly tested by the author in
numerous cases, with the most gratifying results to all
concerned, and he cannot now pretend to be in any doubt
as to the value of the milk laboratory in relation to infant
feeding. Its use has converted the most unsatisfactory
part of his practice into one most satisfactory and full of
interest.

In regard to the composition of human milk, special
attention has been drawn to the factors of importance in
relation to variations in nursing women and to substitute
feeding.

Sufficient attention has not yet been given to the
nitrogenous extractives, which probably play an impor-
tant part. On this subject much work remains to be
done. :

Pathological lactation, so far as it is of clinical interest,
also needs to be more closely studied. At present the
tendency is to ascribe to the fault of the infant disorders
due to the character of the milk supplied by its mother.

The provision of pure milk and the perfection of
laboratory methods are essential to success, and special
attention has been devoted to the details connected with
the procuring and modifying of milk.

The chapters dealing with artificial feeding and with
the condition of the general milk-supply summarize facts
which illustrate the divorce that seems to exist between
our present system of government and those practical
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politics directly concerned with the health and welfare of
the community. The mortality and disease at present
associated with infant life are matters of the gravest
concern, and call for drastic measures.

It would be impossible for any writer to deal adequately
with the subject of infant nutrition without frequent
reference to °‘ Pediatrics,” the work of Dr. Rotch. To
him and to his publishers, Messrs. Lippincott, the author
is greatly indebted for their kind permission to reproduce
numerous tables, which are separately acknowledged in
the text. He also desires to acknowledge the courtesy
of Dr. A. H. Carter and Mr. H. Droop Richmond in
permitting him to make use of their work.

1, HARLEY STREET, W.,
Nowvember, 1903.
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CHAPTER 1
HUMAN MILK

HuMan milk is a secretion of the mammary glands
physiologically occurring at the beginning of the puer-
perium, and lasting for a period of about nine months,
its precise duration being, however, dependent on a variety
of circumstances. The physical characters of milk are
peculiar ; it 1s an emulsion, and at the same time a fluid
holding solids in solution. The fat it contains is sus-
pended as an emulsion in the liquid, so that when milk
is kept in a vessel for some time the globules of fat rise
to the surface.

Colostrum.—At the beginning of lactation the secretion
of the mammary gland consists of a fluid distinctive in its
character, and materially differing from normal milk. It
is of denser consistence, yellowish in colour, somewhat
turbid, and of a specific gravity varying between 1045
and 1065 ; its reaction is alkaline. It is generally distin-
guished in its composition by a comparatively low per-
centage of fat and a high percentage of protein. Micro-
scopically the fluid is found to contain fat globules (which
are generally smaller and less perfectly formed than those
of milk), leucocytes, some of which are in a condition

I



2 THE NUTRITION OF THE INFANT

of fatty degeneration, and bodies known as colostrum

corpuscles.

Characters of Colostrum.—These bodies are 10 u to
20 p in diameter. Their protoplasm contains large and
small granules, which give the protein reactions, and do
not stain with acid, basic, or neutral dyes. Certain of
the granules containing fat stain with osmic acid, but
these are not present in large amount. Czerny describes
these colostrum corpuscles as lymphoid cells, whose func-
tion is to absorb and reconstruct unused milk globules.
and to carry them from the milk glands into the lymph
channels.

Colostrum disappears as soon as normal lactation
is established, or soon after. Occasional colostrum
corpuscles may be present in the milk for the first
fortnight.

Harrington analyzed five specimens of human colostrum,
and the results are shown in the table below.

CHEMICAL COMPOSITION OF COLOSTRUM.

RSt i o e
Fat - - - - - - 14:3' Dﬁﬂ' 240 5'73| 440
Milk-sugar and pmtems - -| o44| 11°53| 11715 | 10°69 | 11°27
Ash - - - - -| o1y ©31| o255 o6 o1
| | |
Total Sﬂllids - - -| 11'01 | 12752 13°80 :6‘5Ei 15'88
Water - - - - - | 8899 87°48 | 8620 83'42| 84712
100°00 |100°00 |100°00 | 100700 !mo'oo

Woodward analyzed the milk of six women during the
colostrum period, using in each instance the total amount
of the middle milk for the twenty-four hours. His con-
clusions were that colostrum corpuscles are not invariably
present, that when they are present the percentage of
proteins is higher, and that with the disappearance of the
colostrum corpuscles the protein percentage falls.
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AVERAGE COMPOSITION OF COLOSTRUM.

General Average of
Twenty-six Analyses,

Colour - - Yellowish - - - —
Reaction - - Alkaline - - - —
Specific gravity - 1024 to 1034 - - - 1020°5

Fat - - = 20 to 5§53 percent - 4’0 per cent.
Proteins - - 164to 2722 = - 1'g o
Ash - - - O'ld4to o042 s - 02 03
Total solids - 1018 to 1365 = - 12'5 %
Lactose - - 56 to 74 5 - b 5
Water - - - - - - - - 875 =

These figures seem to indicate rather the character of
milk in the colostrum period. After a few days the
colostrum generally practically disappears. The pure
colostrum found in the first few days is as a rule denser
than is indicated by Woodward's average.

Transitional Period between Colostrum and Milk.—
The character of colostrum milk, its changes and
its disappearance, are shown by the observations of

Adriance :1

CHARACTER AND VARIATIONS OF COLOSTRUM.

MoTHER NINE-
TEEN YEARS OF

| | m ey
': MoTHER TWENTY '%E;gg%?ﬂih;;

YEARS OF AGE. |

i AGE. AGE.
| | | One
| Three Six Two Ten | Six Month,
Days. Days. Days. Days. | Days. |Seventeen
! i Days.
: Per Cent. | Per Cent. | Per Cent. | Per Cent. | Per Cent. | Per Cent.
Fat - | 4'52 2'8o0 | geryiy 264 | 430 | 408
Lactose -| 586 683 | 539 662 | 538 691
Proteins -| 237 -5 | 170 2290 44
Salts - -| o026 o025 | ozZ7 o023 | 023 ' 0'19
Total solids| 13'01 12°01 1274 1119 | 12'70 1262
Water - 8699 8790 8726 8881 | 87'30 | 87°38

1 “Clinical Report on Two Hundred Cases of Human Breast Milk,’
Avrchives of Pediatrics, vol. xiv., 1897,

I—2



4 THE NUTRITION OF THE INFANT

The characteristic features of the colostrum are the
low percentage of lactose, the excess of albuminoids and
mineral salts, and, as a rule, the low percentage of fat,
though, in regard to the amount of fat present, specimens
vary greatly.

Townsend has shown that the shorter the colostrum
period the smaller the so-called physiological loss of
weight in the new-born.

It is frequently stated that colostrum has a laxative
effect on the infant, and hence assists in the expulsion
of the meconium. This, in the light of the author’s
experience, must be considered very doubtful. He has
not seen any advantages in the infant from the ingestion
of colostrum, and many of the disturbances of digestion
in the first week are caused by the excessive amount
present in the mother’s milk.

Physical Characters of Human Milk.—During full
lactation human milk is bluish-white in colour, its odour
is characteristic, and the taste is distinctly sweet. Its
reaction is invariably alkaline or amphoteric, and the
specific gravity varies from 1028 to 1032.

Since the specific gravity is to some extent an index
of the character of the milk, this point has received the
attention of numerous observers. Vanderpoel and John
S. Adriance! name 1030 as the average figure. Holt® finds
that the specific gravity is usually between Io2g and 1032.
Monti® assessed the average maximum at 1034, and the
average minimum at 1030. Richmond* allows the narrow
margin of 1030 and 1031 as the average. The above
observations are in remarkably close agreement, especially
when it is borne in mind that some of the specimens
included in the observations were abnormal, if not
pathological.

v Loc. cit. 2 ¢ Diseases of Infancy and Childhood.’

4 ¢ Kinderheilkunde in Einzeldarstellungen,” Vienna, 1899.
4 ' Dairy Chemistry,’ 18gg.
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The specific gravity of human milk which may be
regarded as typicaily normal is a remarkably constant
figure. Specimens vary greatly in every respect, but
those representing a normal milk, demonstrably capable
of providing suitable and adequate food for the infant,
though they still vary in composition, seldom exhibit any
wide difference in relation to gravity.

According to the author’s observations, 1030 may be
regarded as the standard. Milks more than 1 below or
above this figure usually present some abnormality, and
frequently disagree with the infant. In comparatively
exceptional cases milk may be of an altogether atypical
character, while nevertheless adequately meeting physio-
logical requirements. Yet even these cases seem to be
in the nature of adaptations to a different standard,
rather than direct aberrations from the normal. In
illustration of this point, which is of some clinical im-
portance, the character of the milk of elderly primipara
may be cited. In these women the milk is often found
to be distinctly abnormal when compared with the typical
standard ; but the specimens present similarities of con-
stitution in regard to their physical and chemical
character, enabling them more or less definitely to be
placed in a class typical of themselves.

Specific Gravity and Chemical Constitution.—\When,
however, we have to deal with specimens exhibiting
pathological features, and which have failed to provide
the infant’s requirements, the variations may be extremely
wide. As low a specific gravity as 1017 has been recorded
by Adriance, and as high a figure as 1036 has been found
by him and by Johannessen. It may be doubted whether
these figures represent the extremes of abnormality; but
the features of demonstrably pathological milks need not
detain us, since they are of curious rather than clinical
interest. The variations within normal limits of the
specific gravity are of great importance in enabling us to








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































