IX. (Obfervations °= the Properties commonly at-
tributed Ly medical Writers to Human Milk, on
the Changes it undergoes " Digejlion, and the
Pjifeafes juppojed t° originate from this Source in
Infancy. By Jofeph Clarke, M.D. M.R.I.A.

— From The Tranfafiions of the Royal Irifh
Academy, for the Year 17gg,

OME years ago, When I was appointed af-
liftant to the Lying—in Hofpital of this

city, an uncommon mortality prevailed among
the infants born therein. Induced by this dil-

agreeable peceffity to perufe the works of yany,
ot the principal medical writers relating to in-
fantile gifeafcs, I was forcibly ftruck with the
Simplicity and yuniformity ©of their pathology

on
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on the fubjedt ' FOr more than a century paft it

has been very generally fuppofed that the dif-
eafes of infants are all of the fame genus,

pro-
ceed from the fame cgufes, and differ only in
degrees Natural fenfipility and delicacy of

frame have been confidered as the predifponent

caufe, and predominant acidity in the fromach
and inteftinal canal as the occafion of almolt all
their complaints.

.Reafoning in this manner, = priori, we fhould

expedt in the cure of their difeafes the'pradticc
to be fimple and the event fuccefsful. In the

adult ftate we know that there are few morbid
caufes lefs noxious to the human frame than
acidity, and few moxe fyhjedt to the 'controul
of medicine. A little experience and reflec-
tion fhould, i my opinion, be fufficient to con-

vince an ypprejudiced mind that the portality

of infants is much greater than could reafona-

bly be expedted, if the preceding theory, with
regard to the exciting caufes of their gifgafeg,
were well founded.

The four following proportions ¥ill be found
to contain the fubftance of the opinions of me-
dical writers on this fubjedt;

* vVide Harris dc Moibis :icutis Infantum.

lit, That



[ 73" ]

ift, That human milk is a chylous fluid,
and readily affected by the kind of nouriftiment
which nurfes make ufe of.

2d, That it is coagulated in the ftomach of
infants, and that, it is coagulable by acids, a=-
dent fpirits, and other known coagula.

3d, That it is yery prone o run into an ace-
fcent or acid ftate.

4th, That from moibid deviations towards
coagulation °* acidity by far the greater num-
ber of infantile difeafes originate, and that a
variety ©f faponaceous and abforbent remedies
ought to be ufed to counteract thefe morbid
caufes.
The firft general propolition, viz. .Cf that
milk is a chylous fluid, and readily affeCted
by food," &c., is of a nature which it is

(t

<?

impoflfible to decide Ly experiment.  Pure
chyle is a fluid which has hitherto been col-

lected in fuch fmall quantity, that its nature
and properties are not yet well underftood. It
1 fald to coagulate om expofure to air or by

ftagnation., If fo, I fliall foon make it
that

appear
in this particular, at leaft, chyle differs
widely from human milk.

Whether the milk of a nurfe be readily af-
fected by the kind of food flie gatg, or by me-

A

ol. XI. Part I. K cicincs,
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dicines, is a queftion of which my own obfcr*!
vation does noc enable me to fpeak with deci-
fion. I (hall therefore proceed to confider the
fecond proportion, viz. " that milk is coagu-
lated in the ftomach of jpfantg, and

coagu-

lable by acids, ardent fpirits,” &c. This i3
= generally received maxim which admits of
more prompt and decifivc evidence than the
former, and than which there is not perhaps
one in all the medical folios more erroneous.
In direct oppofition to fuch fentiments, it may
be fafely afferted that women's pilk, in an heal-
thy ftate, contains no coagulable mucilaginous
or cheefy principle i its compofition, o= that

it contains fo little as not to admit of fenfible

proof. The late Dr. Rutty whofe indefati-

gable induftry and accuracy i® experiment Is
univerfally acknowledged, 1" treating ©f the
comparative quantity of curd contained in dif-
ferent kinds of pjlk, ftates, " that vvoman'g

<c

milk, mixed with a quantity of runnct equal

to what Coagulatcd cow's milk, gave of curd
very little, even mnot a fixth part of what

Si

c<

cow's milk did." Had he taken oft" the

Analyfis °f milk, appended t° = pamphlet on fulphurfious -
waters. A. D. 116:.

3 crcam
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cream before he added the rypnct, ! am per-
fuaded he would have ftated the quantity of
curd obtained as little or none. In fgpt, his
conclufion implies nearly what I have Hated :
he does not inform us what the quantity ob-
tained 55, but what it was not.

Profeffor Young's condufion, from a number
of very fatisfattory experiments, is, that hu-
man milk is not coggulated by runnets ; nox do
acids, whether mineral or vegetable, mixed

with it in large quantity, produce any repara-
tion of curd from whey, whether the milk be

tepid or raifed to the boiling point_

Dodtor Ferrisl whofe Differtation on Milk
gained the Harveian prize medal at Edinburgh
in the year 1782, confirms young's experi-
ments on this fubjedt; and I have made a great
number to the fame purpofe in endeavouring
to deteét the curd of human pilk, but without
fuccefs. I made ufe of all the different kinds
of 3cids, ardent fpirits, infufion of infants' fto-
machs, 8cc., in various proportions 379 degrees
of temperature, anrd I had perhaps 2 greater
variety of milk from different women than any
of the gentlemen already mentioned, and, ex-
cept in one or two inftancesl never could per-
.celve any thing like curd. In both the in-

K 2 fiances
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ftences to which I allude there appeared’ in

confequence ©f fpontaneous acefcency, = fmall
quantity of foft flakcy matter floating in the

ferum. Ought not an gppearance which does
not occur above once in forty or fifty times to
be confidered as a morbid deviation from the
healthy flandard ?

We conclude that the milk of other gnimals
contains curd, becaufe it is readily dete?ted by
a watery infufion of the ftomachs of rumina-
ting, and of fome non-ruminant ganimals, by-
acids, by ardent fpiritg, and by the jyjceg of
certain plants, and becaufe py the admixture of
thefe we are enabled to colled: a quantity of
vifcid matter, which, when expofed t° pref-
fure, is well known by the name of chcefe.
But every part of this evidence is deficient in
regard t° human milk. Whence then is the
conclufion drawn ? It is a conclufion depend-
ing on one fingle circumftance, viz. the jppq05.
rance Of the fluids vomited by infants after

fU.Cking. In defcribing the difeafes of young
children, authors have been in the habit of
enumerating ~° vomiting ©f curdled, milk " as
= frequent fymptom, and hence feems to have

arifen the general opinion. BUE Ilurely fuch
defcriptions would have been more accurate

had
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had they been thus ftated ®<< infants often

<e

throw up quantities of a foft vifcid matter,
refembling the coagula ©f milk, and this is
frequently mixed with a good deal of turbid
whey-1like fluid."
It appears to me furprifing that Dr. Young
was not able to folve this difficulty, after he
was fully convinced that no artificial means
were fufficient to feparate a curd from woman's
milk. " Yet," fays he, " this feparation takes
place fpontaneoufly, cfpecially if it Pe placed
in a fituation equal t° 967 of Farenhcit's
thermometer; and it is daily obferved in
the milk which infants vomit."?It deferves
to be here remarked, that thefe obfervations
are ftated as matter of opinion, and not as the
refult of .ny experiment. I determined, how-
ever, to try them as far as poffible by this teft.
I took equal quantities of three different kinds

of milk, put them into bottles flightly corked,

and thefe bottles into yarer, the temperature of

which was kept up by a fpirit of wine 1amp as
near to ggp of Farenheit as poflible. But after
frequently examining each bottle, during the

courfe of the experiment, at the expiration of
feveral hours there was not the fmalleft ten-

dency towards coagulation te be perceived in

any
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any °f them. As yfyal, the crcam was thrown
to the furface thick and zghefive, and entirely
feparated from the fluid underneath, which
had fomewhat of a gray wheyifh appearance.
As the matter vomited by infants is fome-

times more adhefive than we pight fuppofe

cream to be’ I fufpedted that the curd might

be fo entangled with the cream as to be with

difficulty feparated from it; I therefore col-
lected a quantity of rich cream from a 1arge
of milk of different yomen, and re-

quantity
peated the former experiment with precifely
the fame event. Towards the conclufion I
added acids, both mineral and yegetable, but
without producing any thing like curd.  In-
deed I had little doubt, before sny experiment

was attempted o= this.fubjed, that Dr. young
was miftaken in the idea of milk feparating
into curds and whey in a certain degree of tem-

perature for, was this fad,‘, we 1hould every

day meet Wwith ftagnant milk in the mamma?,
where it is eXpOfed to the heat'of the human

body, thus feparating @09 producing very trou-
blefomc ob(truelions; but this we know docs

not take place,

That the poyerg Of an infant's flomach may

produce elfefts on milk which no other power

can,
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can, 15 extremely poffible; Put that it camnot
create any mnew principle, ©* caufe = feparatiori
of a principle which it does not Contain, can
hardly be doubted.  Repeated experiments
have fhewn that the ftomachs of ruminant ani-
mals, for fome time after death, poffefs fome
of their mofl remarkable poyerg While living,
and particularly thet of coagulating milk: there
is every reafon to expedt the fame of the human
ftomach, and in feveral trials we have not been
difappointed.

I took out the ftomach of a foetus deprived
of 1life in the birth by lelTening the bulk of its
head. The gaftric fluids in fuch a ilomacti
could neither be altered by difeafe nor the ad-
mixture of food. I infufed it in a fmall quan-
tity of hot water, f0as to make what might be
confidered a ftrong infulion.

To equal quanti-

ties of cow's and human milk I added a tea-

fpoonful of the above infufion: in a fhort time
the cow's milk was firm]_y coagulated; the hu-
man not in the lead changed. At the end of
the firft hour I added a fecond tea-fpoonful of
runnet to the human milk, and foon after a
third, without producing the fmalleft percepti-
ble tendency to coagulation.

Upon
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Upon the-whole, thenr I am perfuaded it
will be found that human: milk, in an heglthy

Hate, containg little or no Curd’ and that the
general opinion of its nature and properties is
founded on fallacious analogy and fuperficial
obfervations made on the matter vomited by.
infants.

We may prefume that the cream Of woman's:
milk, by its inferior fpecific gravity, will fvvim
on the furface of the contents of the ftomachl
and being of an oily nature, that it will be of
more difficult digeftion than 4p, other confti-
tuent part of milk. When an infant fucks

very plentifully, then, fo as to over diftend the
ftomach, er labours under g, weaknefs in th'e

powers of digeftion, it cannot appear unreafon-
able to fuppofe that the cream 1lliall be rejected

Hrft by vomiting. Analogous to this we know
that adults affected with dyfpepiia often bring
up greafy fluids from the ftomach by erudta-
tion, and this efpecially after eating fat meat.
We have in lome infiances known this to blaze
when thrown into a fire, like fpirits of wine
or 0il-

That vifcid cream has given rife to the opi-
nion of curd in the milk vomited by infants, is
ftill farther confirmed by the following fadt:?

Having
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Having conftantly obferved that, the milk of
women, for fomc days after delivery, threw up
a copious yellow cream, it occurred to me,
that, if my ideas on this fubjed: were juft,
what is commonly called curds, as vomited by
infants, ought t° be of a yellow colour for the
firft few days after birth. AccordinglyI put
this queftion te all our experienced nurfe-ten-
ders in the Lying-in Hofpital — " Is there 4py

t?

difference of colour in the curds vomited by
infants of four or five days old and by thofc
of a fortnight or three weeks ?"?It happen-
ed that two or three of them were fitting toge-
ther when I firft thought of propofing this
queftion.  They anfwered ypanimoufly, and

without hefitation, = Surely, Sir, there ig;

until the beefting milk is over the curds are
yellow, and afterwards they become white."
I fliall now haften to confider the third gene-
ral propofition, viz. " that woman's milk is

prone to run into an acefcent or tcid ftate."

Acefcency and acidity are relative terms, and
ean be applied with propriety only in confe-
quence Of accurate comparifon. Whoever takes
the trouble of attentively comparing human
milk with that of the ruminant animals will
foon find it to be much lefs prone t© run ipto

Vol. XI. Part I. L. the
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the acefcent c/r acid procefs_ I Have XWYy ofteft

expofed equal quantifies of human and cow's

milk in degrees ©f temperature, varying from
the common fuirrmer heat, or 65?, to joo?, and I

have conftantiy found that cow's milk acquires
a greater degree ©F acidity in thirty-fix hours
than the human did in pany days. Cow's milk
becomes offenfively putrid in four or five gayg.
= change Which healthy human milk, expofed
in the lame manner, will not undergo in many
weeks, nay fome times in many Months,  t once
kept a few ounces of a nlirfs's milk, delivered
about fix' o= feven gayg, for more than two:
years in a bottle moderately corked. It flood
on my chimney piece, and was frequently open-
ed to be examined. At the end of this period
it {hewed evident marks of moderate acidity,
whether examined by the tafte, fmell, o= paper
ftained bv vegetable blues or purples; the lat-
ter it Changed to a florid red colour : whereas

cowrs milk, kept = fe¥ days, changed the co-

lour t>f the fame paper £© 2 green, thereby

clearly Thewing it putrefcent tendency.
Doctor Young* obferves, in generall that the
milk of th'fc whole clafs of non-ruminant ani-

mals [s lefo acefcent rh.m-that cf the ruminant,

J have
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1 h*ve been able to find but one other author
*vhofe obfervations at all coincide with mine,
.and for his authority I am indebted to the in-
Aduftry of the late Baron Haller. This author

18 a M. Navier. His words ,re, " Lac femi-

mnum nullum prodll aeons fignum_ Po/1 quar

draginta et tres integros dies non magis acet quam
¢ lac vacac recensHaller's observation on
this paflage is, " Ea vis gjt viffus animalis
and thus he feems to think this Angularity ac-
counted for. But pany °f my experiments were
_inade on the milk of women rigidly confined
to gruel, bread, and yhey, and therefore the
phenomenon obferved py Navi-er was probably
not the effect of animal diet. Perhaps another
inftance could not be adduced of an animal fluid .
refilling fo powerfully the changcs produced o=
moll bodies by fermentation. Whether it is to

be attributed to the faccharjne nature of milk
taking up ® length ©f time in going through
a vinous fermentation previous to the gaci4
ftage, or whether this faccharine principle, (g
abundant in human milk, be of an antifeptip
nature, and thus prevents the other principles
from running into the putrid ftage of fermen*
tation, J fhall not pretend to determine. of
ffre feft J have no doubt? however it may be

L2 explained.
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explained: If we find milk out of the body

fo yery flow in yynping into an acefcent (late,
does it not afford ftrong prefumptive evidence
that the milk of nurfes cannot be fo very prone
" to run into acidity in the ftomachs of infants a»

authors endeavour to perfuade us ?

Oour fufpicions on this head will be ftrongly
increafed, if, on reviewing the figns fuppofed
to indicate acid acrimony’ they be founid defi-

cient and inconclufive. Curdled milk and green

four-fmelling feces are the marks which have

been generally thought te charaserife predomi-

nant acidity. Enough, ! hope, has been alrea-
dy faid to expofe the miftaken notions derived

from the firft gnpearance, Viz. * curdled milk.'-
Againfl the fecond we are enabled to fpeak on
the authority ©f Sydenham. In his letter co
Dr. Cole, on hyfieria, he aflerts, that the green
herbaceous coloured fluff thrown up in hyfteric
cholic is ne proof of acrid humours being the
caufe of the difeafe; for, fays he, healthy peo-;:
pie, when fea-fick, evacuate fimilar matter.
And further, let us take his own words, = An-
" mon et infantes 1M paroxyfmis convulfivis, in

quibus fpirituum animalium maxime res goitity,

tam per Juperiora qtiam per inferiora materiam

ejufden plane coloris ejiciunt ? Emetiers etiaw

k
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et catbarticis frequentius propinatis Woertor max

terias viridis nafeiturfeges. Et profeRo," Says
he elfewhere, " ita lubrica gft et evanida colorum
b fpeculatio ut mihil certi exillis de corporum in
" quibus adparent matura gqueat deprebendi

The opinion °f green faces in infancy being
occafioned by predominant acidity, refts very
much on a fuppofition that bile and acid mixed

produce ® green compound. Sylvius fays, ~ Nort
" dubitamus ajfeverare, orturn habere notatam al-

te

vi dejeEiionem viridefcentem a bile ab acido

acri corruptdy et in virorem deduRd; quales
mutationes Colorum’ hand ignota Junt tinftori-
bus."
Harris, who expanded the do&rine of Syl-
vius, and who, from his high rank and fuppofed
fuccefs in practice, brought this do&rine into
great fafhion in England, fays, ° Quod viridis
" fagcum color acido bili admixto fg prorfus debeat,
ibfervationi planedJenfibili illorum, qui experiri
amant colorum in viridem mutationes aceto et
°" fpiritibug acidis perjiciendas, evidenti(Jime appa-
" rebit"?Having already found many afier-
tions equally pofitive to be erroneous, I deter-
mined to doubt every thing advanced on the
fubjeft; I therefore procured fome bile from
tfie gall bladder of a foetus which was deprived
of
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of life in thebirth « it was of a deep yellow*
colour and thick confidence. After dllutlng
fome of this bile with milk, I gradually drop-
ped into it fome frrong vinegar, without pejrig
able to perceive.the !€ft change ©f colour;
whereas on 3dding nitrous gacid, even in very
fmall quantity, ® = portion ©of the fame di-
luted bile, it immediately changed it to = deep
green. Ihis experiment T repeated in prefence
of fome of the pypilg of the [ying-in Hofpi-
lal with precifely the fame event. I Ihould not

venture tp ftate two experiments 2s proof in
any doubtful cafe, did I not find them con-

firmed by Dr. Maclurg, the lateft and mod acr
curate experimenter on this fubjeft. In the
tHll eight experiments = pn human cyflic bile
this author endeavours to afcertain the effegs
of mineral acids on bile ; thefe he fgund, when
*ihort time, with fome variations of the pha?-
pomena, producing @ fine green colour.

In the ninth and tenth experiments this au-
thor giVeS an account Of the effects of vegeta-

*

See an. anglysis ©f Dr- Maclurg's experimental inquiry
pn bile in the gdinburgh Medical Commentaries, Vol. J.

page 150.

Wp
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ble acid on bile. He found that yipegar a0d

lemon jyice inftantly coagulated it; at the fame
time changing its colour to yellow_

From thefe fads, then, it appears that the
affertions of SYlViUS, Harris, and others, in re-
gard to the mixture of bile and acid’sl are but
partially true. It is to be remembered that the
mineral acids only form a green Compound with:
bile.  Nothing equivalent t° any ©f the mine-
ral acids can with probability be fuppofed to
be generated in the inteftines of an infant] and
therefore recourfe muit be had to fome other

mode of accounting for their green feces..

Why fhould four milk, granting its exiftence,,
give rife to them in infants and not in adults ?

Have butter pilk, fummer fruits of the moil
acefcent kind, lemon or ordnge juice’ always
this effcft in adults by their admixture with
bile ? This is a queftion which cannot, I be-
lieve, be anfwered in the affirmative.

Upon the whole, I hope it will gppear pro-
bable to the generality of readers, that predo_
minant acidity in the prim<e vi<e is by ne means
fo general as to be conlidered the only’ or even
principal, fource of infantile difeafes; that fuch'
a morbid caufe may "ow and then occur in in-

fancy as 1in adult age, from weaknefs of flo-

raach’
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mach, coftivenefs or improper food, can acf?>
ritit of no doubt. F’Ces changing paper ftain-
cd by vegetable Plues and pyrples to = red co-
lour, afford fatisfagory evidence of the fadt;
but any conclufions drawn from their colour or
fmell muft, from the nature of things, be/lia-
ble to great uncertainty. Thofe writers who
have laid the greateft ftrefs on fuch appearances
in infancy do not pretend t° apply the informa-
tion to be derived from them to the treatment
of the difeafes of adults.

The fourth general proportion, viz. " that
¢ from morbid deviations towards coagulation,

or acidity in the milk of nurfes, the greater

number of infantile difeafes originate, See. /!
I think extremely doubtful, and for the follow-
ing reafons :

Woman's milk, in an healthy flate, contains
little or no coagulable matter or curd.

It fhews lefs tendency out 0of the body to be-
come acefcent than pgpy other kinds of milk.

The jppearances which have been generally
fuppofed to charaderife its acidity do not afford
fatisfaftory evidence of the exigence of fuch a

morbid caufe.
BUt granting fuch acidity to prevail, we are
in poffeflion ©f many harmlefs medicines (called
abforbents)
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abforbents) capable ©f neutralifing acids, and
thus forming immocent compounds. We have
every advantage to be wifhed in exhibiting fuch
remedies. They have no tafte; they may be
fafely given i large quantities; they may ®¢
freely ufed both by the nurfe and infant to pre-
sent as well as to cure fuch {ifeafe, and not-
withftanding we have every day the mortifica-
tion to fee infants languilh and die under fuch

courfes.

The young of all the ruminant gpimgls, fed
on milk of a much more acefcent nature, fuffer

no inconvenience from this fource.

Hiftory furnifhes examples of whole nations
ufing four curdled milk as part of their daily
food. We cannot fuppofe that fuch a pra<ftice

would be continued were it often followed by

pernicious effeés.

Regifters of births and deaths prove, that,

in one fityation, = half of the whole human
race born dies under the age of two or rhree
years ; whereas in another fituation one half
1hall live to the age of thirty—five or forty years
and ypywards.

From the fame authority it appears, that in
every fituation and ooyptyy @ much greater pro-
portion of the male fex dies than of the female,

Vol. XI. PartI. ™M and
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and- particularly ‘* early infancy. In the py-
ing-in Hofpital ©f this city, during = period
of about twenty-feven years, ©f three thoufand
one hundred and ten infants dead under the age
of fourteen days, one thoufand feven hundred
and feventy-two were Of the male fey, one thou-
fand three hundred and thirty-eight Of the fe-
male; the deaths of the former exceeding that
,of the latter nearly by one third.

Such are my reafons for dOUbtiIlg of the pre-

vailing opinions concerning human milk and
the origin of infantile difeafes. Neither the

affe&ation of Angularity, nor the defire of fub-
flituting any mew theory im place of that com-

monly received, have had gpy fhare in ,pqmye
ing me to ftate thefe doubts to this Academy
I

I have been actuated to do fo folely by the hope
of exciting others to j_nquire after truth. I do
not expeft that my arguments will afford con-

viction to any firm believer of the eftablifhed

opinions o= this fubjeft; the aythority of onme
man 1§ rarely fufficient to overturn or even in—

validate an gpinion generally @29 long received,
efpecially when the nature of the fypedt does
not admit of demonftrative proof. The united
labours of Willig, Baglivi, Hoffman, and Cul-

len, were pecefigry to reform the humoral .

thology
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-thology ©f their predeceflors in regard t° the
difeafes of adults; the hypothecs of almoft all
difeafes being produced by morbific matter and
various kinds of acrimony abounding in the
human fluids ceafes to be pelieved, nay is ge-
nerally denied.

I cannot conclude without exprefllng a hope
that a well-direfted attention from phyficians of
the prefent o= fucceeding age may ftrike out a
more rational and fuccefsful fyftem of practice
than the prefent in regard to the difeafes of in-

fancy.



