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ends, without the affiflance of medicines and of

medical men.
The charallers which you bear, Gentlemen,

an your feparate profeffions, are too well known
to fland in need of my commendation to render
them either confpicuous or refpectable. It is .
by ns means my wifb, nor intention to infult
your underflandings, with unmeaning, nor
with unmerited panegyrick. A catalogue of
thoufands, who have been reflored to bealth

- St. George's Hofpital alone, through your
kind ard affiduous care, is no finall confirma-
tion of your profeffional abilities nor of your
bumanity.

As one who bave reccived advantages from
attending to the medical pradtice of that Hof-
pital, and who have the intereff and welfare
of the inflitution at heart, T bave taken the
liberty of inferibing this little work to you ;
than whom I know none more deferving the

good
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INTRODUCTIO N,

AN experimental enquiry into
the nature and properties of milk,
was the prize-fubje& propofed by the
Harveian Society of Edinburgh, in
1782, when I was a ftudent in that
Univerfity. And, actuated more by
a Ipirit of emulation, than by any
prefumptive ideas with regard to my
own abilities, I became a competitor
for the reward offered for the beft
differtation on the fubjec. I had the
good fortune to be a fuccefsful one :
and, as is cuftomary on fimilar oc-
cafions, I had the honour of being
publickly prefented with a medal,
and the elegant quarto edition of
Dr. Harvey's Works publithed by
the London College, as a recom-
pence for the attempt which I had
made,

A In







INTRODUCTION. il

work, which is merely calculated to
a& on the fancy, or to amufe the
mind.

Novelty is agreeable to all; and
there is a ftrong propenfity in many
to prefer that, which is fimply enter-
taining, to that, which may be {imply
ufeful. But whatever truth thereis in
this obfervatien, it by no means vin-
dicates a man in the negle@ of the
duties which he owes to fociety; nor
can it be urged as a reafon, why he
fhould not endeavour to render as
much fervice to the few, who may
liften to him, as he is able.

The {lighteft endeavour to aflift
our fellow creatures in a point which
{o materially concerns them as the
prefervation of their health and
exiftence, is furely laudable. And
although any one fhould fall fhort
of his intention, to contribute to the
general welfareand happinefs of man-
kind, by fuch means, yet the candid

part
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wife on its natural and medical
ufes. -

That, which was defigned by
the all-wife Author of Nature as
the firft nutriment of fo extenfive a
race of animals as the clafs mamimna-
fia conftitutes, cannot poflibly 'be
adjudged of {mall importance 1n the
animal cconomy. And the pecu-
liar properties of milk g:ve it a pre-
eminence likewife, in certain circum-
ftances of the body, over perhaps
almoft every other kind of remedy.

The dietetic part of medicine is
often too little attended to by phy-
{icians. = Many of them, engaged in
an extenfive field of pradtice, cannot
poflibly find leifure to attend to
every particular circumftance of the
cales of all their patients. They are
called upon to preferibe medicines,
which, I think, that fome too fre-
quentl}r do, when proper regula-
tions with re{'pf:ﬂ. to the dictetic re-

glmen
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gimen of the patient, would promife
happier effe@s.  If I have not been
very deficient in my obfervation, ¥
am f{ure that I have feen fome pa-~
tients countera&ting the defign of
their phyﬁuans, by improper indul-
gencies in regard to food, becaufe
not rcftrited. And I have feen
others gradually fink and die,
through mere inanition, when the
probable means of reftoring them to
health were more at hand, than the
medicincs which were prefcribed fnr
them.

Milk is of very extenfive ufe as an

article of dict, and its advantages are

peculiar, becaufe, with but few ex-
ceptions, it is, under fome f{hape or
other, alike proper for the valetudi-
narian and convalefcent, as for one -
of unimpaired health..

I have made it a material part of
the bufinefs of the following treatife
to point out, for whom the ufe of it

15




INTRODUCTION. vii

is proper, and for whom it Is not:
to afcertain the beft mode of admi-
niftering it under different {ituations
of the body as to health: to notice
thofe remedies, for the taking of
which milk proves the beft vehicle,
and thofe, the effe@s of which are
rendered more falutary by being
combined with it: and I have er-
" deavoured particularly to enforce the
cautions and reftriGtions, which are
neccflary to be cobferved by thofe,
whofe bufinefs or duty it is to
fuckle an infant race.

As it is no arcanum which I ex-
tol, I cannot be fufpeted of an
intention to deceive by the applaufe,
which I beftow on my fubje&. IfI
have argued more fanguinely in its fa-
vour, than many may be inclined to
think that it deferves, ftill all that can
be laid to my charge is credulity ; for
the encomium refts not on my au-
thority alone, but on that likewife

of
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DISSERTATION

O N

M I L K.

On the natural Ufe of Milk.

HERE are feveral circumfitances,
T which feem clearly to demonftrate,
that the natural ufe of milk is to afford the
firft nutriment to the infant progeny of
certain animals: to the whole of that clafs,
which fome natuaralifts diftinguith by the
appellation mammalia.

All the fpecies of this clafs are charac
terized by certain glands, or organs of fe-
cretion, called mamme, varying in number
in different {pecies, the only funétion of
which is to produce or feparate this fluid
from the blood.

The natural number of thefe glands in
the human fpecies is two, which bear in
our own language the name of breafts.

Some inftances are related of certain per-
B . fons







ON/.MILK. 7.

ever it was difcovered that a child had been
murdered, had a cuftom of fummoning to-
gether the neighbouring young women,
that it might be tried whether their breafls
would afford milk or not; and the refult of
this trial was efteemed a fufficient proof of
their innocence or guilt, nor could the know-
ledge, noreloquence of their pbyficians con-
vince them of the injuftice of fuch a judg-
ment. *

Whatever grounds for fufpicion, in a fe~
male, a copious flow of milk may be 'fup-
pofed to give, yet it would be the height of
abfurdity, nay cruel in the extreme, for any
one to conclude a woman guilty, becaufe it
might be poffible to promote that fecretion,
when he had been taught from unqueftion-

B2 able

¥ ¢ In Scania puellas de vicinia convocant, fi quando
infanticidum detegitur, mammafque emulgent ; & ex et

eo fundamento femina, renitentibus medicis, fubplicio
adfeéta fuit.,” b

a Horlemann, b Cardan. Eph: Nat: Cur: Harder:
Haller. El. Phy(. tom. vii. lib, xxviii. p. 17 in a note.
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increale at a time, when it is required for
this, and when it can anfwer no other end ;
and by its {fpontancoufly difappearing when
not made ufe of: nor is the avidity, with
which the infant inftin@ively feeks the
breaft, a weak evidence in proof of the
fact,

It perhaps would not be difficult to prove
likewife, that to pervert the intention of
Nature i$, in no oneé inftance, of fo fatal a
tendency, as in a mother’s prohibiting "her
little innocent from the ufe of that, to which
it has {o exclufive a claim. And a2 woman
who can and does not {fuckle her own child,
frequently becomes not only the author of
well-deferved mifery to herfelf; but, which
fhould not ‘concern her lefs, of innumerable
ills to her own progeny: and thefe may
not indeed ftop with the firft generation,
but, in all human probability, may be handed
down from generation to generation heredi-
tarily for ever.

“ When a mother does not nurfe her own
infant,” faid a very learned author, who

was
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ON MILK. 7

-cies. In this way are many of the miferies

attendant on dependance, and poverty
amply compenfated.

If neither maternal fondnefs, nor the
dread of entailing difeale on pofterity can
{fo influence the condu& of a woman, as
to reflrain her from the neglect of her own
infant; it i1s a circamitance of wonder,
that apprehenfion with regard to her own
fafety thould not induce her, however in-
voluntarily, to perform in fome meafure a
mother’s duty.

I believe' that there is great reafon to
fear, that fome women are actuated by that
ridiculous fpecies of vanity, which ren-
ders them more apprehenfive of impairing
their thape, than they are confcious of the
danger of lofing their lives. And hence
they facrifice, when it is their misfortune
to bear children; all the tender feelings
which a mother fhould poffefs, and oppofe
with violence the voice of Nature.

It is undoubtedly the misfortune of many,
cither from a want of milk, or from fome

mal-
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mal-conformation of the breafts, to be in-
capable of nurfing: and it is certainly true,
that there are many of the latter, who poffefs
milk, -as well as of thofe, who can, but
who choofe not to nurfe, that fuffer no
1nconveniency, or but a trifling one from re-
pelling their milk.

This however is no vindication for her
doing it, who can do otherwife. For al-
though a thoufand efcape, yet no one can on
that account promife herfelf fecurity, Or
if the could, ftill by fo unwarrantable a neg-
lect of her own helplefs and innocent off-
{pring, fhe is guilty of one of the worft {pe-
cies of inhumanity.

It was the opinion of the late Dr. Hunter,
that a very confiderable proportion of thofe
unfortunate women, who are affliGted with
cancers of the breafts, are {fuch as refufe to
nurfe their own children. Even the abfurd
cuftom of debarring the infant from the ufe
of the breaft for threeor four days after birth,
or until the breafts {well, or the milk flows
fpontaneoufly, is often productive of very

{erious.
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ON MILK. 13

adly coincident with that period, at which
an infant firlt calls for fupport ;.as the dan=
gerous effects, which frequently arife in the
conftitution of the woman, from repelling
the milk, prepared in her breafts for fuch
fupport, point out the violence done to na-
ture by neglecting to draw it off; as the
infant, as yet incapable of reflection, is {o
conftantly guided, by the principle of in-
ftin&, to feek the breaft for the obtainment
of milk, as its firlt and natural food ; and as
our experience of the vaft excefs of mor-
tality among thofe children, who are moft
prohibited the ufe of the breaft, teaches us,
that their mother’s milk is the moft whole-
fome diet for infants ; fo we cannot hefitate
to conclude that the natural ufe of milk is
none other, but to afford to infants the firft
and moft proper kind of food.

Since then the natural ufe of milk is fo
evident, and as its properties may be very
much varied by the indifcreet indulgencies
of the woman, whofe breafts afford it; fo
to afcertain fome of the principal circum-

ftances
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the only food,” which can be allowed them,
is hay and ftraw, the milk, which they then
yield, is poorer,- bitterith in tafte, lefs in
quantity, nor of {o rich a yellow colour,
But on the addition of frefh vegetables to
that food, it is prefently improved in. every

refpect. * _
The tafte and colour of fuch milk is like=

wife rendered very various, in confequence
of the animal feeding on certain plants,
Thus its flavour is far more grateful, after
the cow has fed on the old pafturage, than
on meadow-trefoilia) It is rendered very
unpleafant from her eating of the broad
leaved wild garlick, &/ or of horfe-mint, ¢)
or of treacle-muftard, d) or of lovage.e) A
certain fpecies of fow-thiftle £) is faid to ren-
der the milk of the rein-deer difagreeable. -

. Steno

¥ Young De La&te, p. 171.

Hoffman. Oper. omn. tom. i. p. 8o. tom. il. p. 2GO.

@) Trifolium pratenfe. b)) Allium latifolium paiufire.
¢) Mentha fylveftris. d) Thiafpi.' ¢) Liguflicum.
J) Sonchus peduncudis fquamafis, floribus racemofis.
+ Young De Laéte, p. 11. 12.

Neumann’s Chem. Works, by Dr. Lewis, p. 569.
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ON MILK.: 17

The richer confiftence and inferior laxa-
tive quality of goats milk compared with
that, which the afs affords, has been attri-
buted by fome to the'goat feeding on the
leaves and green boughs of trees, and on
balfamic herbs, which contain a quantity of
refin.* And hence it has been efteemed
ufeful in the cure of the coeliac paffion.

Mr. Boyle obferved, that many could tell
whether their affes had been well curried or
not, by the tafte of their milk.}

An acquaintance, with fuch circumftances
as thefe, induced fome of the ancients to
conclude, that milk might be rendered an ex-~
cellent remedy againft certain difeafes, by
feeding cows for the purpofe on thofe herbs,
which were efteemed fpecific in the cure of
{uch difeafes.

Hence Galen afferted that the milk at
Stabiz, a town of Campania, was particu-
larly falutary, on account of the growth of

D certain
* Hoffman QOper: om: tom. iii, p. 289.
Licutaud Synop. Univ: Prax: Med. tom. 2. p. 17;
t Haller. El: Phyf: tom. vii. lib. xxviii, p. 26.
I Phil: Tranf: No. 12. p. 206,
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very much regulated by the properties of
the ingefla, mode of life, and paffions of the
woman from whom it is taken :* nor that
the infant nourifhed by it muft be the in-
nocent participater, of all the ills arifing
from the mifcondu& of its nurfe.

After the internal ufe of the milkwort a)
or wormwood, a woman’s milk becomes bit-
ter: and feetid from her taking of the
treacle-muftard: and the odour of thyme and
of {affron is communicated to her milk,
when fhe has eaten of thofe articles,

Saffron likewife imparts a yellow colour
to her milk, opuntia and madder a red co-

D2 lour,

* Pro vi, et differentia afflumptorum lac diverfum
efle; ex illis enim chylus melior vel deterior, dulcis
vel amarus, ex hoc tale lac; qualia enim ingefta talis
chylus, q‘unlis chylus tale lac, affertum quotidiana
confirmat experientia,” -
Crantz: Mat: Med: p. 8o.

Hoff: Oper: om: tom: 1. p.81. 132. 133. tom. ii.

P. 471. tom. iv. p. 1§2.

Nelfon’s Effay on the Governm: of Child: 3d edit.

p- 49. 8o.

a) Polygala or Amarella.
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That infants will become intoxicated, in
confequence of their nurfe having drunk
wine or {pirituous liquors,  is, I believe, cer-
tian beyond difpute. * And aninftance has
béen known ¢ where a nurfe by eating of
cabbage .or of other flatulent vegetables, al-
ways gave the child the windy gripes.”’}

Sudden paffion, in a nurfe, is often a

fource of fuch a change in her milk, as to

diforder the infant which fhe {uckle
extremely ; fometimes green ftools and
griping pains, at other times conftipation,
flatulency, convulfions, nay even epilepfy
and death, are faid to have been the fatal
refult of {uch a caufe.}

Nor are thefe accidental circumftances in
nurfing-women, the only fources of dif-
order in their little and innocent charges;

for they often derive from the breaft the
{eeds

* Boerhaav: Przle@: § 6go.
Cadogan’s Effayon Nurfing, &c. 1oth edit. p. 38
t Percival’s Effay, 2d edit. vol. 1. P 2874
T Hoff: Oper: om: tom. i. p. 81. 132, 134. 18¢,
tom, ii, p. 282, tom, iii, p. 12. 471 474+ 484.
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ONI M I LK. 23

woman ; unknowingly, to one not a little
addicted to drinking brandy. After a con-
fiderable time had elapfed, her infant not
thriving {fo well, as her hopes led her to
expe& it would have done, the took it
home : and, with the partial fondnefs of a
mother, endeavoured to nourith it by other
means than the breaft. But here her child
became daily worfe. In theinterval however,
{he had been informed of the habits of the
woman, -to whom fhe had at firft intrufted
her infant; and rationally concluded, that,
however much the milk of {uch a woman
might have difagreed with it, yet the {fudden
change from that milk to the kind of food,
with which fhe was then feeding it, wasat
leaft equally detrimental. And from this
idea fhe added a little brandy to whatever the
offered it. . From this time the child grew
daily better, and at length acquired the natural
health and ftrength of its years: when it
became its mother’s care to wean it of the

brandy, as fhe would have done of the
breaft.

Wirdiz
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Wirdig was fo firenuous an ‘advocate for
fuch an opinion, that he contended, that
thofe infants, which are nourifthed at the
breaft of a ftranger, for the moft part, de-
generate : that they are naturalized to the
nature of their nurfe: that they derive their
conftitution from the nourithment, which
they take from her breaft; and through that
medium, their difpofition from her temper
of mind: that ‘the moft ferocious animals
are rendered gentle by human milk, on ac-
count of the principles of gentlenefs, which
they imbibe with it: and that men, on
the contrary, as did Romulus and Remus,
acquire the fiercenefs and ferocity of brutes,
by feeding on the milk of brutes.* .
What-

* Alieno la&te nutriti ut plurimum degenerant, &
ad nutricum naturam naturalifantur; ex lafte & fpiriti-
bus nutricum, adfumunt naturas nutricum & mores:
la&te humano cicurantur ferocifima animalia, ob fpiri-
tus temperatos, quos una cum lacte fugunt’; ut contra
homines ferino laéte educati ferini fiunt & feroces, ut
Romuli teftatur exemplum & Remi.

Wirdigii Nov: Med: Spirit: lib. i, cap. 25. § 6.
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Whatever objeGions may be urged againft
thefe opinions taken in their full extent,
ftill it muft be allowed, that they are not en-
tirely without foundation.

That certain effe&ts produced on the con-
flitution of infants derive their origin from
this fource, and this only, is an unqueftion-
able truth.®* And perhaps it is warrantable
‘to conjeéture, from -the fallts related, that
certain peculiarities of the mind are effets
of the fame caufe.

It is at leaft a refle@tion well worthy the
ferious concern of every parent, that it is
poffible for a hireling, who fuckles an in-
fant, to acquire by degrees the folicitude
and tendernefs of a mother, and to alienate
from her a mother’s rights, by fecuring
to herfelf a preference, a kind of parental
affection from the child. 4

No one can difpute the poffibility.of fuch
difadvantages as thefe, even {fuppofing them

E the

* Hoff: Oper: Om: tom. iii: p. 474.
t Gregory’s Com: View. p. 39.
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to this ill-judged caftom, I have hinted
at before. But there are others of as ferious
a nature, which may befall the infant. It
is known to all that the bowels of a new-
born infant require early evacuation, left
the glareous liquor or meconium, by being de-
tained too long, fhould occafion diforder
in the fyftem. But why fhould we fuppole
that there is a neceflity for the interpofition
of art, in every inftance? Why for ever
force purgative medicines down the throat of
an infant, whofe ftemach nor bowels are
in a ftate to bear an irritation, like that, by
which fuch medicines produce their effeéts.

Great caution is undoubtedly neceflary
in_ preferibing under fuch circumftances,
for infants are very often affeCted with epi-
lepfly during the firft month, from too fre-
quent purging.*

We cannot but fuppofe that in the early
ages of fociety, before the properties of any
one fimple of the materia medica had been

P inveftigated

* Sydenham de Epilep; Pueror: in Procef: Integ:
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liar care in thefe circumftances, are treated
in the fame manner. That they have the
{ame fort of phyfick adminiftered to them,
and often with the fame fuccels, many
dying under the operation, or of its con-
{equences.”®

It is a particularly barbamus cuftom
with refpeé to infants, and it has been in=
deed with much propriety neglected in our
hofpitals, and fhould be condemned in every
inftance.

To lay down pamcular rules, by whmh
every nurfe may preferve her milk as pure
and as fitted for the infant as poffible, is ex-
“tremely difficult, although the general one is
evident. Temperance in diet and quiet with
refpect to the mind is moft obvioufly the ge-
neral one. But temperance is a relative term,
which every woman is better qualified to
define as far as it pertains to herfelf, than
her phyfician is for doing it for her. She
knows or ought to know beft what kind of
food, and what mode of life is the moft

congenjal

* Gregory’s Comp, View. p. 30.
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ON MILK. 3T

own maladies render their milk improper
for their children: many who have not a
fufficient quantity for their fupport: and
many, who, from accidental circumf{tances
or from a weak conftitution, are compelled
to wean their children at an earlier period. .

It is the cuftom in many parts of Europe
and in all the Levant, to fuffer children to
tafte no other food but their mother’s milk
until they are a year old: and children thus
fed may be permitted to take "the breaft as
often, as the fenfation of hunger inftinc-
tively prompts them. Should they take
more than is fufficient to an{wer the de-
mands of Nature, they reje whatever is
{uperflucus without inconveniency, as they
do it without ficknefs or ftraining,*

But to obtrude pap on the ftomach of a
new-born infant, or water-gruel, or any
other unfermented and indigeftible food is
doing a violence to nature: and. is the
fource of flatulency, inceflant cholic, diar-

rhea,

* Gregory’s Comp, View, 40. 41. 42,
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man would ftudy more to oblige, than with to
offend. And however unpleafant the tafk, it
is more friendly to correct than to flatter the
- dangerous follies of human nature.
Although a fenfe of my duty, as 2 mem-
ber of fociety, actuates me to contribute
as amply as I am able towards the extir-
pation of error, yet “ I am confcious,” as
the late Dr. Gregory obferved, that it is
an unpopular attempt to attack prejudices
eftablithed by time and habit, and fecured
by the corruptions of luxurious life. That
it is equally unpleafant to attempt the refor-
mation of abufes without the leaft profpect
of fuccefs.” Butevery good man muft enjoy,
as he did ¢ a fecret pleafure in pleading the
caufe of humanity and helplefs innocence.” *
Perhaps fome may be difpofed to think
that the natural ufe of milk is not limited,
as I have been inclined to fuppofe it, to the
neceflities of infant animals alone, But that
certain of the clafs mammalia were formed,
by the Author of Nature, with the peculiar
view of being fubfervient to the wants of
() qE 2 men:
* Comp: View: p. 25. 26,
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ON MILK. 35

ments which they wear. But that of the
rude and uncultivated muft be more the re~
fult of chance or of "neceffity.

Rice conftitutes the principal food of the
Turks; and of the inhabitants of the coaft of
Malabar, where they have no wheat. ‘The
Chinefe eat it prepared as we do bread.*

Vegetables and butter are faid to be the
chief food, among thofe who inhabit Ben-
gal. And leguminous plants of the traders
who pafs from the Coromandel coaft, and
Surat to Batavia.-

The Laplanders and other northern na-
tions, efpecially thofe, who live moft towards
the Pole, feed much on animal diet, for
they have few vegetables; but to prevent
the ill' effeCts which might refult from the
ufe of fo alkalefcent a food, it is the cuftom
among many of them to take plennfully of

four milk.}
F.2 The

* Zimmerman on Exp: vol. 2. p, 174.
+ Ibid: p. 176,
t 1bid. in a note. and p. 189.
Cullen’s Mat: Med: Dublin edit: p. g5.
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alone.* But arguments may be adduced
which feem to point out, that Nature de-
figned it for the ufe of thofe animals only,
- which have organs for fecreting it.

All the fpecies of the clafs mammalia
that run wild and are in a ftate of nature,
have milk only when their young require it.

In order to fecure a copious flow of milk
from the udders of domeftic animals, we
rob them of their young very early, and
thus obtain that, which would otherwife
have ferved for their fuftenance and nourith-
ment. Abftain from {o unnatural a theft

nec tibi feta,
More patrum, mvea implebunt muléiralia vacee ;
Sed tota in dulces confument ubera natss.

Vira,
If fuch animals have no young, we pro- .

mote ‘the fecretion of their milk, by the re-
peated flimulus of frition to their dugs,
upon the fame principle as ‘milk may be
drawn froma virgin or a man,

It is painful and.dangerous to domeftic
animals, as it would be to a woman, to ftop
fuddenly from drawing milk from them,

J at
* Lib. v. De Sanit: tuend: cap. 7.
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ON THE

NATURE axo PROPERTIES
OF

M 1 L K.

N the next place I fhall proceed to relate
I the experiments, which I made, with a
view to afcertain the nature and properties of
milk, agreeably to the defign of the pro-
pofed queftion.

I boaft of nothing but of being faithful
in my account of fats. If my mode of
reafoning on caufes from obferved effects
be efteemed improper, and my conﬁ:quﬂnt
dedu&ions erronecous, [ am open to convic-
tion; and when convinced, am more willing
to yield, than to be wrongly ftubborn in
opinion. DBut if the refults of the. experi-
ments which I have made, tend, in the
leaft, either to confirm that, which has
been already advanced ; or fhould they,
confuting any received but ill-grounded
dotrine, point out the path to truth, they
will not be denied their thare of merit.

- IVhlk
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ON MILK. Al

neral properties of the milk of ruminating
animals, and of thofe animals which do not
ruminate. And in order to obferve firft of

all their
'SPONTANEOUS CHANGES,

1 took an equal quantity of human, mare’s,
affes, cow’s, goat's and ewe’s milk, and
placed each feparately at reft, in a temperature
of about 65° of Farenheit’s thermometer ;
when fooner or later cream appeared, in
different proportions, {wimming on the fur-
face of each.

I left them ftill at reft, and each acquired
fome degree of acidity: the confequence of
which was a uniform coagulation in the
soat’s, ewe’sand cow’s milk. But although
left ftill longer in the fame fituation, even
until evidently acid, yet no fuch coagula-
tion took place in either the human, the
mare’s, or in the afles milk, until removed
into a temperature of about 100° of Faren-
heit’s fcale. Here fome decompofition and
precipitation took place in each: more co-
pioufly in the affes than in the mare’s, and

G in
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RESIDUUM.

I took other equal quantities of thefe dif-
ferent kinds of milk, and by a gentle heat
I diffipated their aqueous part. A tough
brown refiduum was left of each, {weet to
the tafte, and partly agai}p foluble by being
boiled in water. The proportions of thefe
refidua were in the following order :

The greateft from
1. Ewe’s, 4. Affes
2. Goat’s 5. Mare’s
Lol Cow's 6. Human.*

I diftilled a {mall quantity of each of
thefe refidua feparately in a glafs flafk -retort,
eradually increafing the heat to the melting
of the retort; and the refults differed only
in the proportions of the produdts.

E 2 EXPE-

* Hoffman found the quantity of refiduum from cow’s
milk to be rather more confiderable than from goat’s; and
that from affes and human milk equal. But Dr. Young
obferved, as it occurred to me, that the quantity of refi-
duum was greater from goat’s than from cow’s milk.
He took no notice of the relative proportion of that from
affes and from human milk.

Young De La&e, p. 33. 34«
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Neither of thefe acids effected any change
in human milk, except that of rendering ita
little more pellucid, although its heat were

- gradually increafed to the boiling point.

EXPERIMENTS witu ALKALI axp RENNET.

I likewife added to equal quantities of
each of thefe fix kinds of milk, fimilar
proportions of vegetable fixed alkali, and of
rennet {eparately. The ewe's, guat's, and
cow'’s milk were very foon moreor Jefs coagu-
lated by each. No evident change was
made by either, upon the affes milk, until
the application of heat, when a decompofi-
tion took place.

The mare’s milk was but little altered at
firft by either, but afterwards fome decom-
pofition was produced by each. The wo-
man’s milk was altered by neither.

CONCLUSIONS,

Perhaps, every one, were he to confider
the fubje@ @ priors, would be led to con-
clude, that he might juftly infer, from the
fimilarity in appearance of the milk of all

animals
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{pecics varies; of the fame animal at dif-
ferent times; nay, of the fame animal at
different periods of one milking. But Dr.
Young’s Experiments likewife prove, that
thefe are differences, which only refpect the
relative proportions of the three evident
é:ompunent parts of milk, cheefe, whey,
and cream or butter.*

Such varieties as thefe, however inexpli-
cable, muft be inevitable from the nature of
things.+ But as they pertain alone to the
relative proportions, and are not effential
differences with refpect to the general proper-
ties, or the fpecifick nature of the different
component parts of milk, fo I do not fee
that they can aftet that analogy, which I
think the experiments that I have related
tend to eftablith, between the milk of rumi-
nating animals and of thcfe animals, which
do not ruminate,

I have already remarked that the refi-

dua

* Young De La&e, p. 10; 11. 12.

+ A difference of conftitution, a variety of pafture,
vicifitudes of feafons, different periods of bringing forth
yourlg, &c, are all probable caufes of fuch varietics.
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milk, &c. But afterwards, when I found
that the mineral acids poflefled the power
of diffolving the coagulum of milk, I
thought it a juft inference, that the
quantity of coagulum in human milk
was too fmall to be precipitated by
thofe acids, efpecially as the coagulum is
never entirely feparated from the ferum of
any milk whatever, not even by rennet, which
poflefles the greateft coagulating power: or -
that thofe acids acted immediately as fol-
vents upon the coagulum fo fmall in quan-
tity; and, in confequence, produced that
greater thinnefs. which I have before taken
notice of.

I have faid, that in the mare’s milk,
there was rather a greater proportion of co-
agulum ; and hence, I imagine, arofe the de-
compofition prior to a compleat folution of
the coagulum in thofe acids: for this
likewife was prefently more pellucid than
before.a)

H In

a) page 44. 45.
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ON MILK. par

brown, reddith, or black, from the bare
contact of any inflammable matter is a pro-
perty of the vitriolic acid.

Having afcertained this analogy, 1 thought
myfelf juftified in taking cow’s milk, being
moft readily procureable, for the endeavour
to determine the nature of milk in general ;
and, for this purpofe I again direéted my
obfervations to the

SPONTANEOUS CHANGES or COW’S MILK.

I took about lbiv. of pure cow’s milk and
I placed it at reft in the common tempera-
ture of the atmofphere, varyihg between
609 and 65° of Farenheit’s thermometer.
I obferved, asbefore, that a pretty thick
cream collected itfelf uniformly vpon the
furface.z/) 1did notremovethis, nordid I dif-
turb the milk for fome days ; in which time
it was entirély coagulated, having acquired
{fome degree of acidity. The coagulum was
Hog not

a) paze 41.
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milk kept, in the fame temperature of the at-
mofphere, to different periods between its
natural and acrid ftate, could I ever difcover
the leaft proof of its having undergone a
vinous fermentation : for I could never ob-
tain the leaft of an infldtimable, nor of a
vinous {pirit.f- Neither from diftilling it fre-

quently

fuppofed to give the cloth a yellow colour. Dr. Home;
in his ingenious treatife on this fubjeét, recommends
water acidulated with fpirit of vitriol (in the proportion
of about half an ounce, or at moft three quarters of an
ounce, to a gallon) as preferable in many refpeéls to the
acid of milk, or of the more dire€tly vegetable fub-
ftances. He obferves that the latter are often difficultly
procureable, abound with oleaginous particles, and
haften to corruption; whilft the vitriolic acid is cheap
and pure, and indifpofed to putrefy : that milk takes five
days to perform its office, whilft the vitriolic acid does it
in as many minutes: that this acid contributes alfo to
whiten the cloth, and does not make it weaker though
the cloth be kept in it for months. He finds that acids
as well as alkalies extract an oily matter from cloth, and
lofe their acidity and alkalefcency. ;
Neum. Chem. Works, by Lewis, p. 573. inanote.

T In Ruffia they have a method of preparing a very
grateful fermented liquor from milk, I believe from mare’s
milk
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the whey. After I had clarified the whey,
hy repeatedly boiling it with the whites of
eggs, I placed each, the whey, the coagu-
lum, and the cream, in the common tem-
perature of the atmofphere, to obferve the
changes which might enfue.

The cream, upon ftanding fome days;
feemed to ferment, and began to divide it-
{elf from the aqueous part or whey, which
was colleGted with it on {kimming it from
the milk. Both the whey and the cream
had become acid; but the cream, fwim-
ming on the {urface, foon loft confiderably
of the acid tafte, and acquired that fmell
and tafte which the cheefe acquired upon
longer keeping: for the cheefe was not
changed fo foon as the cream; but after-
wards it became both of a fub-putrid finell
and tafte. :

The whey, being well clarified, and eva-
porated to about one-third of its original
quantity, and placed in a cool current of
air, gave out {ome cryftals, of a pyramidal
form, to the fides of the glafs veffel in
which it was contained. I left it fill for

{ome
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56 DISSERTATION

fome time longer fubje&ed to f{pontaneous
evaporation, when the whole of the aqueous
part was diflipated, and a confiderable quan-
tity of a brownith faccharine fubftance was
left at the fides and bottom of the veflel,
moftly cryftallized. |

@ BB ER WV AT T ON:S
ON THE
SACCHARINE PART.

This faccharine matter was not delique-
fcent in the common atmofphere, but wholly
foluble in water,- from which it could be ob-
tained again in a fimilar form. It was like-
wife compleatly foluble in all the mineral
acids without violent action, imparting a dark
brown colour to the vitriolic acid; nor was it
precipitated again by alkalies from either.

REMARKS ox TuE MAKING or BUTTER.

I next took a quantity of cream which

1 had colleGted from milk, after having left
it at reft for about 36 hours; and by agita-
tion in a large phial, I feparated the buty-
raccous part, Upon taking the cork from
the
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the phial, a quantity of air feemed to rufh
dut, attended with fome ‘little explofion.
I immediately formed a conjeGure, that
this effe@ was produced by means of the ex-
trication of air from the milk ; which I knew
had been denied by Dr. Young. I confefs
I was at that time more particularly led to
think, that the Do&tor had miftaken the
fact, as I confidered the experiment, from
which he drew his conclufion, to have been
by no means conclufive.

The Doctor put half a pint of cream into
a glafs veflel, from which he had exhaufted
the air; and he made butter in about twelve
minutes, as readily as he had done when
the veflel was full of air.*

I Now

* Multi crediderunt butyrum fattum effe fermentaﬂ

tione quadam, et acris feparatione ; fed E:qur.:mn expcn-
menta hujus contrarium demonftrant:

Cremoris La&is felibram, in cirnea vitrea, ex quji
aer exbauflus erat, mifi, et butyrum eodem temporis
fpatio, «quo in cernea aére plena perfeCtum erat, I'r::]met

intra duodeciin minuta aliquando citius, aliquando tar-
dius,

Young De Lade, p. 15,
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ON MILK. 59

phial as before, and I corked the phial
with a cork, which had a {mall quill open
at both ends through the middle of it: I
now tied firmly round the neck of the
iphiai, including the cork thus pierced, a
bladder which I had moiftened, and from
which I had forced as much air as pofiible:
the bladder was prefied flatly down upon
the cork. Now, putting my thumb upon
the cork over the quill, and holding the
phial in my hands, I, by agitation, fepa-
rated in about ten minutes ‘the butyraceous
part as in the former experiment; and, 'on
taking away my thumb, a {mall quantity of
air made its efcape through the quill into the
- bladder. But upon examining the butter
with a thermometer, I found that in the pro-
cefs it had been encreafed above 16° in its
heat. Hence I concluded that in the former
experiment as well as in this, the apparent.
‘extrication of air muft have been merely the
cffed of the rarifattion of that air, which

12 the




6o DISSERTATION

the phial contained, and which muft have
been greatly encreafed by the heat commus
nicated from my hands to the phial, during
the experiment. ' .

I repeated the experiment, avoiding any
contact by which heat could be communi-
cated from my hands to the phial ; for hay-
ing prepared a wooden frame for my phial
with two long handles at the ends, I held
by thefe while T agitated the phial. Butter
was formed as before, nor could I obferve
any appearanee of air forcing its way into
the bladder; although its heat had been
encreafed 4°.

This experiment appeared to me to be
more conclufive than Dr, Young’s; for I
fhould have expected, did the effet really

~depend upon the extrication of air, if the
force and uniformity of -agitation were the
f{ame, that butter muft have been fooner
made in 72 vaccuo : for in that fituation there
was certaiply more fpace for that air to have
occupied, which might have been fet at
liberty ; as well as greater freedom allowed

for
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for its immediate extrication. Had the Doc-
tor found it neceflfary to have altered the
ftate of the-air within the phial, it appears
“to me that he thould have reverfed his ex-
Iperimtnt, in order to have prevented the
efcape of the air of .the cream, as much as
he could; by the condenfation of that air,
in which it was to have been agitated.

I however think with him, that the
formation of butter is not effected by the ex-
trication of air. Is it improbable that it is
effe@ed by forcing the particles of butter dur-
ing the agitation into a nearer contact, which
continues permanent from their ftronger
attraction for each other, than for theofe
particles of whey and cheefe, from which
they are feparated ? Is the heat effential for
this change, or merely the effe@ of fric~
tion ! Or is the procefs that of fermentation
and the heat a confequence ?

I repeated Dr, Young’s experiments of
making butter with acids, alkalies, lime-
‘water, ardent-fpirits, neutral falts, fugar,

| and
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Butter, when newly made, is of a mild
pleafant fmell ; perfectly bland upon the
tongue, and readily foluble in the heat of the
mouth. It is always collected in a concrete
form; and, on ftanding for fome confider-
able time, it becomes highly rancid ; and is
then acrid to the tafte.

COW’S MILK, wira VARIOUS ADDITIONS.

I repeated fome of thofe experiments,
with cow’s milk alone, which I had made to
afcertain the analogy between the milk of
ruminating and of not ruminating animals.*
I added the mineral acids, alkalies, rennet,
and likewife vinegar, to feparate quantities
of the milk: and I found them all to pof-
fefs the power of coagulating the cheefy
part, as Dr, Young has afferted.

REMARKS.

As I could determine nothing fatisfatory
concerning the acion of thefe, nor of feve-
ral other fub&unces,\ which poffefs the power

of

* page 444 454
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ON MILK. 63

It is as yet undetermined upon what the
property of coagulating milk in fuch fub-
ftances depends. It has been afferted po-

K fitively,

Dr. Young faid that he found none, with which he
could coagulate milk, except the purple flowers of the
artichoke infufed in fome cold water, to which a little
common falt had been added. That neither the leaves
nor any other part of the artichoke, although treated in
the fame manner, poflefs this property: nay that the
purple flowers themfelves infufed in boiling water lofe
it entirely, yet that infufed in cold water they occafion
a ftronger coagulation in milk almoft boiling, than in
cold or tepid milk,

Juffieu deferibed two fpecies of lady’s bed-ftraw, the
gallium f[axatile fupinum, molliore folio, and the gal-
lium faxatile minimum [upinum &t pumilum, as poflefling
the property of coagulating milk, and from this fuppo-
fition the French call the latter caille lait, and the
Englith call it cheefe runnet, But Dr. Young afferts
that upon diligent examination it did not appear to him,
that thofe plants poflefs fuch a property.

Young De Laéte, p. 19, & fequent:

It has likewife been difcovered that the liver, the
heart and lungs of a turkey have a fimilar power of
producing a coagulation in milk,

Crit. Review for Dec. 1784. p. 402.

There is dire@ed in the Pharmacopoeia of the London
College a ferim aluminofum made ’h}r boiling 5 ij. of
allum reduced to powder in 1bi, of cow’s milk,

Like~
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66 DISSERTATION

fitively, that fuch property in rennet, in dif-
ferent flowers, &c. is owing to the latent
acid which they contain.* But I am in-
clined to think that the contrary is true be-
yond doubt. We know that alkalies have
the fame power, though poffibly by a dif-
ferent action ; for the coagulum formed by
them {wims on the furface of the whey,
while that which acids form finks to the
bottom.

But if this coagulating power depend
upon an acid latent in rennet, in the gaftric

liquor,

Likewife a ferum feorbuticum made by boiling 3 iv. of
the juices of fcorbutic herbs in Ibj. of cow’s milk. And
in the Pharmacopoeia of St. George’s Hofpital a Jerum
[finapinum is directed, which is made by boiling 3 fs. of
bruifed muftard feeds in 1bj. of cow’s milk mixed with
as much water.

New cow’s milk fuffered to ftand for fome days on the
leaves of butterwort (pinguicula) or fundew, becomes

‘uniformly thick, flippery and coherent, and of an

agreeable fweet tafte, without any feparation ofits parts.
Trefh milk added to this is thickened in the fame man-
ner, and this fuccefiively. In fome parts of Sweden, as
we are informed in the Swedith memoirs, milk is thus
prepared for food:
Neumann’s Chem: Works by Dr. Lewis, p. 573
* Chemical Didtionary, calied Macqnier’s.
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liquor, in the ftomachs of animals, &c. how
happens it that rennet by means of its im-
perceptible and undifcoverable acid, fhould
always form a firmer {:Daglulum, than the
moft concentrated mineral acids.

Since the fact is fo, I muft confefs that I
cannot coincide with the opinion, that the
power of thofe coagulating fubftances de-
pends upon an acid merely, although I dare
not venture an idea of their real action.

CHEMICAL ANALYSIS or MILK.

Upon a review of the obfervations and of
the refults of the experiments which are al-
ready related, I might perhaps be allowed to
draw fome conclufion refpeting the nature
of milk. But, although I am well per-
fuaded, that analyfis by means of fire is
often a fallacious method, of acquiring an
accurate knowledge of the nature and pro-
perties of any matter, in its natarally com-
bined ftate: yet as fuch analyfis might in
fome inftances lead us to a diftinétion be-
tween animal and vegetable matter; fo T
chofe to profecute this kind of enquiry,

K2 hoping
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ON MILK. 69

And perhaps it might be poffible,” could
all the air of milk be extricated by any
means, that it would then lofe the property
of becoming acid. Is it allowable to con-
je€ture, that that power of coagulating milk,
which exifts in fuch a variety of fubftances,

depends upon a combination formed by the

union of fome one principle common to all
with the fixable air of milk ?

Rennet does not coagulate milk heated
to a certain point much below its boiling
point, and when nothing can have efcaped

from

ing. Dr. Cullen fuppofed that this might be owing to
its component parts being more thoroughly blended by
heat : as milk expofed for any length of time to the air
muft have advanced fomewhat towards a fpontaneous
feparation.  As it feems evident, by the froth on the
furface, that a’conliderable quantity of air is detached
when milk is boiled (which is fully proved by the expe-
riment above related) and as the air is the chief inftru-
ment of fermentation in bodies, fo after this procefs he
concluded that milk was, on thefe accounts, lefs liable
o acefcency.
Cullen’s Mat: Med: Dublin edit: p. g5.
-.{?nung De La&te, p. 33:
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ON MILK. ”1

tion that fugar has of firft undergoing the
vinous fermentation.

I removed the bladder from the retort,
and luted a receiver to it; the fire being
gradually encreafed, a very confiderable
quantity of phlegm, fomewhat of the fmell of
burnt milk, came firft over into the receiver.
This phlegm was perfectly clear, nor were
there any evident effe@s from the addi-
tion of acids or of alkalies. I removed
this, and again luted the receiver to the re-
tort ; and, by encreafing the fire, a little
more phlegm came firft over; then a citrine
coloured acid liquor, which became darker
and darker in colour. By a further aug-
mentation of the fire, the retort was flled
with a violently elaftic white vapour, which,
the luting being forced, I found to be in-
flammable, and of a very empyreumatic
finell. This vapour burned like oil, at the
opening which it had forced in the luting.
But that part of the vapour which went into
the receiver was condenfed into the form of
a black, or dark brown empyreumatic oil,
{wimming on the furface of the citrine co-

loured
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loured liquor, and on that {mall quantity of
phlegm, which came firft over after the re-
tort had been again applied. This vapour
fubfiding, I put the retort on the naked fire,
and a vapour ftill more forcible was driven
into the receiver, and there condenfed as the
laft, into a black empyreumatic oil. At
length, the retort being freed of this vapour,
and ftill kept on the fire, until a part of it
was melted, I removed the receiver, and
took the remaining coal-like refiduum from
the remainder of theretort. This refiduum
was very light, fpiculated, and beautifully
thining. I could obferve not the leaft ap-
pearance of volatile alkali through the
whole procefs. 1 indeed thought, after
having boiled the coal-like refiduum in
water, on adding one of the mineral acids
to the water, that I obferved fome effer-
vefcerce ; but the {yrup of violets was not
changed by this water; and, from thence,
I concluded that it contained no fixed al-
kali.

DIS-
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DISTILLATION or CHEESE,

I repeated this experiment with the ca-
feous part feparately ; and the refult differ-
ed only in the proportion of the products ;
except, as I thought, thi: acid liquor from
the cheefe was more acrid to the {mell and
tafte, than that from the general refiduum.
I could obferve no particle of volatile alkali
in a concrete form, nor could I obtain any
proof of the exiftence of fixed alkali in the

refiduum.:

T Tt Sl i e o Yl
OF THE

S s Gr it R Jbom LRl iE

I again repeated this experiment with
the fugar of milk, with a refult but little
differing from the former. And this fimi-

larity tends to fhew, how little we ought
L to

1 On diftilling in a retort fixteen ounces of Dutch
cheele, there arofe feven ounces one drachm and ten
grains of urinous phlegm, two ounces thirty grains of
volatile urinous falt, and three ounces three drachms
and a half of empyreumatic oil : the caput mortuum
weighed two.ounces fifty arains.

Necum: Chem: Works, by Lewis, p. 572,
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That fuch an oil really exifts in the fugar
of milk, in its patural ftate, is in fome
meafure fhewn by the dark colour, which
is produced by its folution in the vitriolic
acid, the natural effe&t of an union of this
acid with any fubftances which contain in-
flammable matter.

DISTILLATION or BUTTER.

I next {ubjected butter to a fimilar teft ;
and in this experiment, as in the former, a
{mall portion of phlegm was firft condenfed
in the receiver ; but nothing further arofe,
until the fire was confiderably increafed.
By the butter boiling for fome time, it be-
came of a brown colour, and perfeétly tran{-
parent ; but on removing it from the fire,
as it became cool it again congealed and
was once more opake. I luted the retort
again to a receiver and greatly increafed the
intenfity of the fire, when a {mall quantity
of a reddifh liquor arofe together with a
{fmall quantity of a fluid empyreumatic oils
of a brownith colour. DBut, the fire in-

L 2 crealing







ON MILK. pi

1 {till made a third attempt at the fame
experiment ; and I obtained rather more of
the fluid empyreumatic cil, than in either
of my former attempts; and afterwards
{fome of the concrete oil, as in my laft.
But my flafkk gave way again at the neck,
and the vapour was fo troublefome, that,
finding I muft have been obliged to leave
the room, I broke off part of the neck of
the flafk, and, dire@ing its mouth towards
the vent, I roufed the fire to as great an
intenfity as I could, and left the whole for
about three hours. On my return, I found
a black coal-like refiduum, fhining and fpi-
culated, at'the bottom of the flatk. But I
faw no appearance of volatile alkali *.

¢'0 NCLUSTONS

I would now take a retrofpe@ive view of
{uch obfervations, and of fuch .refults from
the experiments related, as I confider to

* The apparatus with which T made thefe experi-
ments, was perhaps too fmall; nor have I had any op-
portunity of repeating them fince, in one more calcu-
lated for the purpofe,

have
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ON MILK. 29

of this part of milk to the exprefled oil of
vegetables, not entirely unexceptionable.
But the putrefactive change of its cheefe ot
mucilage, muft induce us to confider this
part, as partaking fomewhat of an animal
nature.

Beccarius was of opinion that both the
refiduum of milk, and likewifle its ferum,
contained no inconfiderable proportion of
volatile alkali.®

1 confefs that I have not been enabled to

. obferve a grain of either volatile or fixed al-

kali in any experiment which I have made.-
Indeed

% Edinb. Med. Comm. vol. 1. p. 161.

4 ¢¢ Homberg could difcover no volatile falt either in
a concrete or liquid form, from the diftillation of breaft
milk. But he tells us that the caput mortum, calcined
and' elixated gave a fcruple of fixed alkali,””

¢ Neuman fays, that the folid matter remaining after
the diftillation of twelve quarts of milk in balneo mariz,
aihered to the bottom of the retort in form of elepant
fhining black flowers, and feemed to have penetrated
and united with the glafs, and changed it into a fub-

flance
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ON MILK. 83

COMPARATIVE EXPERIMENTS
oN MILK anp BLOOD

IN

THEIR NATURALLY COMPOUNDED STATE,

AND

ON THEIR GENERAL COMPONENT PANTS
%

SEPARATED FROM EACH OTHER.

M 2 In







ON MILK. 85

cles to.milk and to blood feparately, in their
naturally compounded ftate as they are taken
from the animal, and with pointing out
the changes to which they are {pontancoufly
fubject.

et ol @ YD

EX P ERT M EN T L

Mineral acids coagulated blood juft
drawn, without feparation of its ferum,

E-X PERIMENT I

Rennet unfalted, when added to frethly
drawn blood, neither produced any change,
nor impeded that change which is natural
to blood when placed at reft.

Com-

%‘M—bﬁ-—:ﬁ_:. ——i TTR
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B L O{0O: D
EXPERIMENT I

. Common falt, added to blood newly
drawn, prevented that coagulation to which
blood unmixed is {pontancouily fubjec, not-
withftanding it was expofed to the ufual
circumftances of air, reft, &c.

EXPERIMENT IV

Vinegar, added to blood newly drawn
and in its fluid ftate, anticipated its natural
coagulation, and prevented a divifion of its
ferum, by congealing the whole mafs into
the confiftence of a jelly.

EXPERIMENT V.

I took likewife about 1bii. of blood juft
drawn from an ox; and I obferved that a
halitus, or thin vapour likewife efcaped
from its {urface. I placed the blood at reft
in a temperature alfo of about 55° to
obferve the fpontancous changes that it
might undergo; and prefently, as is ufual,
on its becoming cool, it began to coagulate

uni-
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B L@ 10 D:

uniformly. But, on ftanding yet longer,
the craffamentum or the coagulating part
combined with the red particles began to
give off in every diretion the ferum or
aqueous part; and freeing itfelf equally from
all contaé with the veffel in which it was
contained, it was at length entirely fuf-
pended in this ferum. The furface of the
craffamentum was of a florid red colour,
but the mafs was darkly red or black at the
bottom, where it was fecluded from the
action of the air, The blood ftill kept in
the fame temperature, fhewed no fign of
its having become acid ; but, on the con-
trary, putrid, increafing in putridity, until
- it became very offenfive, the whole being
at length one putrid mafs.

EXPERIMENT .VIL

From a portion of blood, freth drawn, I
took, by ftirring it with a ftick, as I had
ftirred the milk, that part which thus fepa-
N = trated
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BLOO D

rated, isapparently fibrous, and which is the
fpontaneoufly congeling part of blood;
thence called the coagulating or coagulable
lymph. And by repeatedly wathing this
with water, I rendered it white, having
freed it from all the red particles. The red
particles of the blood remained fufpended,
or rather funk in the ferum after this coagu-
lating lymph was taken away, without the
leaft tendency to coagulate.

EXPERLMENT VI

I likewife feparated as accurately as I pof-
fibly could, the coagulating lymph, the red
particles, and ferum of a quantity of recent
ox blood. Itook the coagulating lymph from
it, as before, and rendered it white by re-
peated wafhing ; feparating as cautioufly as
pofiible, the red particles from the re-
mainder, after it had ftood at reft for fome

thort time.
N 2 From







ON MILK. 03

BT E 1OL O SD:

From another portion of blood which I
fuffered to coagulate, and to form a fpon-
taneous feparation of its ferum, I drew off,
by means of cotton (ufed as a {yphon that
I might not difturb the mafs of craflamen-
fum) a quantity of ferum, which readily

pafled through the filtering paper folded
double.

EXPERIMENTS
ON THE PARTS

OF

MILK avxn B'LOO D.

I fubjected thefe parts of milk, thus fepa-
rated to experiments, as follow ; and the
three feparate parts of blood to fimilar ex-
periments, as on oppofite pages.

RED
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R EDIPART BCIL ES:

EX PERLMDENT, VI

I likewife took a quantity of the red
particles of blood, and I expofed them in
the fame manner as I had expofed the
butter, to the a&ion of fire, and with a
fimilar refult, except that the odour pro-
duced in this experiment was like the {fmell
from the burning of raw flefh.

EXPERIMENT IX

I likewife added the fmoaking nitrous
acid to another portion of the red particles
of blood: a fea-green colour was imme-
diately produced on their furface. ‘The
action of the acid was particularly violent.
The mixture at bottom was of a dark brown
colour, and was covered thickly with aic
bubbles. Thefe and the ereen colour dif-
appeared with the fumes of the acid, and
there remained a folution of the red par-
ticles of a dark brown colour, which, on
the
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RED-PARTFGLES.

the addition of water was rendered of a
lighter tinge and turbid ; and fome precipi-
tation fucceeded. On the addition of com-
mon fixed alkali, the folution was again
compleat, and of a bright colour, like
mountain wine. The cauftic fixed alkali
rather increafed the decompofition, and did
not alter the colour. |

EXPERIMENT X.

Red particles, with muriatic acid, pro-
duced no violent action, nor green colour,
but there was a dark brown partial folution,
having a kind of coagulum upon its furface.
No precipitation or change took place upon
the addition of water nor of alkalies.

EXPERIMENT.XI.

From red particles, with vitriolic acid
no violent a&ion but a dark brown colour
was produced, the particles like a coagu-
lum fﬁimming in the middle at firft,

but thefe were afterwards more diffolved.
O RED
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RED PARTICLES.

There was fome little decompofition when
mixed with water, and a re-folution with
either mild or cauftic alkali, but no change
of colour,

EXPERIMENT XIL

Red particles, with alcohol, formed a
pretty uniform mixture of a red colour.
The fpirit evaporating a thick brown pow-
der-like refiduum’ was left, of the fmell of
cherry brandy.

EXPERIMENT XIIIL

From red particles with ther, an imme-
diate coagulation enfued.

EXPERIMENT XIV.

Red particles, with cauftic alkali, formed
a pretty uniform mixture of a bright red
colour, becoming more and more of a fine
deep brown. When evaporated, the re-
fiduem had fomewhat the appearance of
jelly.

=

Q= RED
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RED PARTICLES

EXPERIMENT XV.

The common fixed alkali, mixing uni-
formly with red particles, rendered the
mixture of a bright red colour. On the
addition of water, fhill a bright red colour
exifted, but fome darker red particles were
precipitated.  Vitriolic acid being added, a
foamy decompofition immediately took
place, with violent ebulition. The foam
remained {till upon the furface, after the
ebulition had ceafed, and the colour was
deftroyed. This mixture of red particles
in common fixed alkali, fell in water to the
bottom, in the form of a dmfy; but on a

little agitation, mingled uniformly, pro-
ducing a bright red colour. But, dropped
into a mixture of vitriolic acid and water,
it did not fink, but an ebulition and a gra-
dual and partial mixing enfued, fome dark
red particles precipitating.

RED
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RED PARTICLES.

EXPERIMENT  XVIL

Red particles mixed freely with water,
and funk to the bottom when decom-
pounded or feparated.

COAGULABLE LYMPH,.

PXPERIMEN'I" XVIL

The coagulum of blood, with fmoaking
| nitrous acid, occafioned at firlt ebulition
and fome few air bubbles, and immediately
| afterwards a compleat folution took place.
| This being mixed with water, a decom-
puﬁiiﬂn enfued, and a very pale greenith
colour was produced, which ' was not
changed by cauftic fixed alkali, but the
decompofition was encreafed, the feparated
part {wimming on the furface, or being
prf:ttl.r generally diffufed. With common
 fixed alkali, a re-folution took place, and
the mixture was of a bright cinnamon colour.

COA-
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COAGULABLE LYMPH.

EXPERIMENT XVIIL

Muriatic acid with the coagulum of blood,
produced no violent ation but a trani-
parent folution of rather a purple colour.
Decompofition and precipitation were the
confequence of an addition of water, and a
re-folution enfued from either cauftic or
common fixed alkali being added, but no
change of colour.

EXPERIMENT XIX

The coagulum of blood with vitriolic -

acid, occafioned no violent action, nor was

it 'diffolved in that medium, but the coagu-

lum became fomewhat {welled and of a
clear brown jelly, or candied appearance.

EXPERIMENT XX

Coagulum with =ther was rendered
only a little hardened and fomewhat cor-
rugated.

£ COA-
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COAGULABEEYLYMPH.

EXPERIMENT XXL

' Coagulum with alcohol was acted on in
a fomewhat fimilar manner as by wther:

EXPERIMENT XXIL

Coagulum with canftic alkah formed a
compleat folution ; a decompofition taking
place on the addition of an acid.

SERU M.

EXPERIMENT XXIIL

The moft pure ferum of blood, that I
could collect, always coagulated by heat
after the evaporation of a moft trifling pro-
portion of its more watery part: > When
it wore the appearance of a tough tranfpa-
rent jelly; and was fomewhat {weetith or
faline to the tafte. i

E-XPERIMBIN-T XXV,

Smoaking nitrous acid immediately coa-
gulated the pureft ferum of blocd, render-
Ing it opake, and of a light yellow colour.
P2 SERUM.
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"SER UM,

EXPERIMENT XXV.

Muriatic acid immediately coagulated
the ferum of blood, rendering it opake and
white.

EXPERIMENT XXVL

With vitriolic acid, exaély fimilar ef-
fects were producedon , ferum as with the

muriatic.
EXPERIMENT XXVIL

Cauftic alkali effectd no change on the ferum
of blood.

EXPERIMENT XXVIII

Common fixed alkali effe@ed no change
on the ferum of the blood.

EXPERIMENT XXIX.

An immediate turbidnefs and fome pre-
cipitation enfued from the addition of alco-
hol to the ferum of blood.

SERUM.
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ON. "ML K, 11X

SERU M,

EXPERIMENT XXX.

Some turbidnefs enfued upon adding
rennet to a portion of the ferum of
blood ; but neither rennet, alcohol, nor the
alkalies, impeded the coagulation of ferum,
when heat was applied.

EXPERIMENT XXXL
The read particles of bleod became putrid

on being kept any length of time.
EXPERIMEN T XXXH

The cor:igulum of blood became hard
dry, f{emi- tranfparent, and putrid, from
being long kept.

EXPERIMENT. XXXIIIL

The ferum of blood became putrid from
long keeping.

In
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ON MILK. 113

CONCLUSION S

In order to form a right judgement of the
truth or fallacy of any hypothefis, it is cer-
tainly the moft candid way to afcertain in
the firft place what circumftances favour,
and what circumftances can be urged againft
it, and then, by a comparifon of the fa-
vourable. and unfavourable circumftances,
reafon muft diret us to fix fome determi-
nate conclufion. :

*  Following this plan, I will now take 2
fair and candid view of the leading fa&s,
which have occurred to me from the expe-
riments, which have been related. And
perhaps I may be enabled to form from
thence fome conclufion refpe@ing the an-
alogy of milk and blood.

Firft, in refpect to the circumftances, in
which they agree:

Milk and blood appear to be homoge-
neous fluids, when firft taken from the
animal ; while warm, they both give off
from their furface a halitus or thin vapour. 2)

Q> Acids

a) Exp. o
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O:N ‘MIELE E. 115

and in muriatic acid ; and both incline to
putridity.a)

The ferum of blood, nor the whey of
milk was affected by cauftic, nor by com-
mon fixed alkali.6 )

The changes which take place in com-
mon on the application of heat, in the
ferum of blood, and in the whey of milk,
were not impeded in either by the addition
of rennet, alcohol, nor of alkalies.c)

Thele are the chief circumitances in
which the experiments related point out a
fimilarity between milk and blood.

Now, againft a fimilarity, it may be
urged, that a halitus or thin vapour like-
wife efcapes from frefhly made urine, be-
tween which and milk fo great an analogy
has not been conjectured.

That although the ferum of blood be pre-
vented from feparating, by the addition of
mineral acids and of vinegar to blood, yet

Qo the

a) Exp. 17,18, 32. &) Exp.27, 28, ¢) Exp. 30. -
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ON MILK. 117

upon the fame caufe, fince the change in :
milk is effeted by means of a prior change
in the whole fluid, the change to an acid
{tate.a) |

That inflammability being a property of
{fubftances, between which, no one could
fufpe& any other fimilarity, is not {ufficient
of itfelf to determine an analogy between
butter and the red globules of blood ; efpe-
cially as the difference of fmell, from their
inflammation, evinces fome difference in
their nature.4)

That by the agitation of milk, in any
ftate, no fuch collection of the coagulable
part enfues as from the agitation of newly-

drawn blood .c)

That the green colour produced by {moa-
king nitrous acid, upon both butter and the
red particles of blood;d) the partial folu-
tion of both in vitriolic acid ; ¢) and the uni-
form admixture of both with cauftic alkali, )

can .

B = = e E—————— .

|
a) Exp. 5. 3) Exp. 8. (cExp. 6. d)Exp q. A
e) Exp. 11, f) Exp. 14, E
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the ready diffufibility of the red globules
through water, and their finking in water,
when decompounded, determine them to be
by no means an oil.2)

It may likewife be urged, that although
cheefe and the coagulum of blood be fimi-
lar, in refpe& to their folubility in {moak-
ing nitrous, and in muriatic acid, yet the
decompofition of one on the addition of
water, 8c. and not of the other,s) fhews
a difference in their nature ; to which,
the complete folation of cheefe in vitriolic
acid, while that acid produces no change on
the coagulum of blood, adds a proof :¢)
which is ftill firengthened by the complete
folubility of the coagulum of blood in cau-
ftic alkali, while that menftruum only di-
vides, not diffolves the cheefe.d)

That the coagulation of the pureft ferum
of blood at all times upon heat being ap-
plied, and the effe@s of the mineral acids,

and

(a Exp. 16. 5) Exp: 9,10, ¢) Exp. 19, d) Exp. 22.
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ON MILK. . 121

Upon the whole, I am inclined to con-
clude, that there exifts no further analogy,
between milk and blood, than in the divi-
fibility of each, when reccat, into its three
great component parts.

Such agreement in fo accidental a par-
ticular, can by no means, in my humble
opinion, vindicate the idea of their analogy,
when we fpeak of their nature and pro-

perties.
Blood gives no proof of any, but of an

animal, while milk is chiefly allied to a ve-
getable nature. :

Had not my endeavours to obtain a fuf-
ficient quantity of chyle, or of the milk of
fome entirely carnivorous animal been fruit-
lefs, I moft certainly fhould have extended
my inveftigation further than I have had it
in my power to do, without fuch acqui-
fitions. I could never cbtain any of the
former, inafufficient quantity for experiment,
nor indeed of the latter, except in fo {mall
a quantity as obliged me to confine my ex-
periments to too few in number, for afcer-

taining any determinate idéa of its nature,
R It
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alkaliné nature, I fhould have expeted, not
only that the red colour’ would have been
defiroyed, but that a green colour would
likewife have been produced. Upon this
fingle experiment however I would not pre-
fume to deny that fuch milk is in fome de-
gree alkalefcent. It certainly differs from
" the milk of thofe animals, the milk of which
I had before examined, as it is not imme-
diately coagulable on the addition of even
mineral acids, nor indeed by rernnet, nor even
decompounded by fuch additions except heat -
be applied: it is of a difagreeable flavour ;

it appears to be a thick milk, and gives off
rather a confiderable quantity of cream.

. On THE

. IMMEDIATE ORIGIN or SOURCE
oF

y M I L K

The peculiar nature of milk, and the
undeniable evidence, which we have, .of
the many varieties, that it is liable to, ac-

R 2 cording

o
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a copious fecretion of milk prefently fu-
pervenes the taking of food ¥, Others con-
tend that the difference between blood and
milk is very great ; the one being acelcent,
and reducible into butter, cheele, and whey,
while the other upon ftagnation putrifies :
and that, from the diftillation of either of’
the three general component parts of blood,
volatile alkali is produced, while neither of ,
the component parts of milk yield :ln}r,-i-..

I confefs, that I cannot readily coincide
in opinion with thefe awathors, that 'milk is
{imply unaltered chyle. Thatitis not per-
fectly anamalized, but that it apprc;ximates

{fome-

% ¢ Hoc theorema pluribus argumentis demonftrari
poteft. Etinem dantur nutrices, qua duas latis libras
quotidie emittunt : quadam ex vaccis in Frifia fingulis
diebus triginta pintas lactis, quae fexaginta libras com-
plent, reddunt: fi vero lac eflet fanguis, hic non tam
copiofus in venis exifteret, neque fine virium & vitz de-
trimento poflet amitti. Denique ipfie nutrices animad-
vertunt, non multo poft  paftu, calido fumpto potu, in-
gentem & fenfibilem la&is ad mammas fieri adAuxum.”

Hoffm. oper. om. tom. i, p. 8o:
Young de Lacte, p. 54.
+ Young ibid. & p.55.
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there be danger from any flow, however co-
pious, in the way in which milk 1s abf-
trated from the f{yftem, as long as freth
chyle was fupplied, and fanguification was
continued to be performed properly.

A certain portion of chyle muft be affi-
* milated to the nature of blood daily, and
_if there were not adequate excretions going
on continually, or an appofition of fome of
the new matter to decaying parts, then
every function of the body, would be foon
impeded, and death itfelf brought on by a
plethora ad molem* On the contrary the
body would gradually wafte and decay, if
there were not, when any one excretion

was

# <¢ Plethora ad molem, quz et vera dicitur et abfo-
luta, vel apud veteres modvgiuiz, ponitque molem fan-
guinis reaple ita exuberantem, ut partibus continentibus
prz nimia diftentione incommodet,”’

¢ Eam inducit vigor fanitatis fub vite genere lau-
tiore, otiofe, fecuro, quo robufta vifcera plus generant
chyli, fanguinifque laudabilis, quam nutritio ac excre-
tiones neceffariz fibi poftulant.”

1. D. Gaub. Inftit, Patholog, p. 221. 292,
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128 “DISSERTATION

was particularly encreafed, either the fuppref-
fion of another,* or-a greater than ordinary
fupply of new chyle.
Thus the catamenia of women, who have
a copious flow of milk, are moft gererally
obftru¢ted, and in this way a prejudicial
depletion is in fome meafure prevented, as
it is during the period of geftation, when
the growing feetus deprives the mother of a
portion of all the nourifhment fhe receives.
An increafed fecretion of milk foon after
a nurfe has taken food, by no means ap-
pears to me to be a convincing proof, that
the milk, which flows at that time, is no-
thing more than the chyle newly prepared,
from the food juft taken. I fhould hefitate
as much in {ubfcribing to fuch an opinion,
as I thould to a belief, that the preternatural
quantity of urine, which a perfon voids,
after

# ¢ Mirum inter varias fecretiones obfervatur m=qui-
librium, ita ut pari fere ratione ac _alli_m,atigentur alia=
minuantur, quo éa‘tﬁym eft, ne corpus adeo facile et
fubito, ut aliter fieref, exhauriatur.”

'chg?r'rﬁ. Confp. Med. vol. i. p. 374
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after drinking punch or any other diuretic
liquor, is conftituted by the very particles
of the liquor, which he had drunk imme-
mediately before. And although fome have
given way to this opinion,* yet I think that
it is more probable, that a certain frmulus
is communicated to the kidneys them-
{elves, by means of that confent, which is
known to exift between them and the
ftomach ; that perhaps fome degree of
_ {pafm is formed on the extreme veflels, by
which the blood is determined more copi-
ioufly to the kidneys, exciting their excre~

tory tubes to increafed action, +
If we trace the chyle from its fource in
the inteftines to its exit at the nipples of
S the

* Darwin’singenious paper on the retrograde motions
of the Abforb. Veflels. p. 40. 41:

+ ¢¢ Probabile eft ftimulum quendam ipfis renibus dari,
per confenfum, quem cum ventriculo habent, et fpaf-
mum aliquem forte induci vafis remotioribus, qualis

plus fanguinis ad renes dirigat, eorumque afionem in-
tendat.”

Greg: Confpeét: Med: vol. i. p. 346.
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the breafls, it muft furely appear unlikely,

that it fhould mix intimately in the receptacu-

lum chyly and thoracic dué, with the return-
ing perfectly anamalized lymph ; be carried
thus compounded into the blood and circu-
late through the heart and lungs, perhaps
repeatedly through the body, without un-
dergoing the fmalleft change. Nay how-
ever acefcent the food of the animal be, yet
the cafeous part of milk always partakes
more or lefs of a putrid nature: which
feems to be demonftrative of its having un-
dergone fome degree of animalization.

Even nurfes, who labouring under fever,
~ abftain from food, often generate milk co-
pioufly notwithftanding: and of a kind
which is not prejudicial to the infant.*
~ This furely cannot be chyle unchanged.

: But

# ¢ Ginsylarem indaginem meretur, quod nutrices
febribus detentz a 'cibu abftinentes, nihilominus lac in
‘mammis copiofum fubinde generant, qued citra noxam
infantibus offertur,

"Hoffm: oper. om. tom, i. p. 80.

LY
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But another argument has been urged to
prove that milk is merely unaltered chyle,
and at firft fight a very {pecious one, but,
upmll examination, perhaps it will appear
inconclufive.

The ferum of blood drawn from the liv-

- ing body fometimes appears like whey ;

fometimes ftreaks like cream are obferved
upon its furface, and at other times it is as
white as milk.*

Four or five pints of a fimilar kind of
liquor have iffued from an almoft- imper-
ceptible orifice in the groin of a boy.4-

Four quarts of a liquor, of the fame kind,
which would not coagulate by heat ; but
after ftanding a day or two, was covered
with a kind of thin cream, and in a few
days more, acquired an acid odour and
flavour, was taken from the cavity of the
abdonen of a girl of ecight years old, who

S 2 was

* Hewfon’s Eng: into the Propert: of the Bloed,
p. 141.

T Related by Mr. Patch fee Edinb: Med: Effays, &,
vol. v. p. 399.
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ON MILK. 133

Many others have remarked appearances
fimilar to thefe,* and Mr. Hewfon has
given feveral accurately drawn cafes which
~ happened in the practice of fome of his
friends,- with a view to afcertain the true
caufe of the phznomenon.

Mr. Hewfon acknowledged that he was at
firft inclined to adopt the common opinion
of its being the confequence of bleeding
after a meal, before the chyle could be con-
verted into blood. But it occurred to him
that thofe people, of whofe cafes he had ac-
quired a particular defcription', had eaten re-
markably little food, that fome of them vo-

mited

* Hewfon’s Enquiry, &ec. p. 142.
Halleri: Elem: Phyf: tom. ii. lib. v. p. 14. 15.
tom, vii: lib. xxv. p. 230, 238, 239. lib. xxviii, p. 24.
Neumann’s Chem: Works by Dr. Lewis, p. 56q.
+ Mr. French apothecary St. Alban’s fireet. My,
Robertfen apotbecary of Earl-firect. Mr. Eufface apo-

thecary of “fermyn-fiveet. My, Lambert furgean of New-
Caftle-upon-Tynne.

Hewfon’s Enquiry, &c. p. 143, and following,.

e
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thofe of milk, which are known to be oily,
he concluded that thofe in white ferum are
oily likewife. i

He infpiflated fome to drynefs, and found
it lefs tenacious in that flate, than natural
ferum, and more inflammable : and that as
it dried, its oll oozed out, {o as to make the

paper grealy. B, Ty
He kept another portion for fome days,
which putrified, and when putrid, it jellied
like milk when become four, but was dif-
ferent from milk in becoming very fetid.*

Now

#* Dr. Lower obferved, that, when he heated fuch
ferum over a gentle fire, it hardened like the white of
an egg, or the ferum of blood when heated, but that
1t was whiter.,

Philofoph. Tranfa. No. 6.

Dr. Alexander Stewart remarked, upon having feen
a fimilar appearance in blood, that if it were chyle, it
was a fubltance very different from milk, which is apt
to turn four and thick by keeping, and never contrads
the putrid fmell of rotten eggs, as this did after having
been kept about fix days.

Philofeph, Tranfad. No. 442,
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136 DISSERTATION

Now fince the globules difcovered in

white ferum are of an oily nature, fince
_ thofe people, in whofe blood it was dif-
covered, Dby Mr. Hewfon’s friends, had
taken very little food, and fince the fame
kind of ferum is frequently found in the
blood of geefe, while their chyle is tranf-
parent, fo Mr. Hewfon rationally con-
cluded, that it is highly improbable, that
the whitenefs of ferum fhould be owing
to unaffimilated chyle accumulated in the
blood.* !

He was of opinion that it is probable, as
the fat laid up in the cellular membrane is
occafionally re-abforbed, that this phanc-
menon is owing to {uch re-ablorption. All
the people, whofe cafes he particularly de-
{cribed, were affe@ted with {ymptoms of
plethora, although they took but little nou-

rifh-

* He does not deny that the chyle may, in the human
fubje@, occafionally colour the ferum, for it is frequently
obferved, that the ferum of fuch people, as are bled
a fevr hours after a meal, is a little-turbid like whey.”

Hewfon’s Enquiry, &c. p 150.
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rithment, and were relieved by {pontaneous
hamorrhagy or by blood-letting.

His method of accounting for a plethoric
ftate of the body, under fuch circumftances,
appears to me to carry with it, not more the
chara&er of ingenuity than of truth. He
imagined it at leaft to be probable, to what-
ever purpofe the oil is applied in the body,
after it is re-abforbed from the cellular
membrane, that, in thofe particular in-
ftances, of which he had procured accurate
hiftories, it was re-abforbed fafter than it
was applied, and that it was in that way
accumulated in the blood vefiels.

'This opinion he thought received addi-
tional weight from the moft of thofe pa-
tients being inclined to corpulency, and
from two of them labouring under a ftop-
page of a natural evacuation.*®

If we adopt thefe facts and this explana-
tion of them, we muft entirely reject the
idea of whitenef(s of the ferum being a con-

T {equence

¥ Hewfon's Enquiry, &c. p. 149. 150.
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ON MILK. 139

ments were made on the fluid remarked by
the former; nor was the acefcency of that
obferved by the latter, which in all proba-
bility was chyle, nor was its being covered in
a day or two with a kind of thin cream fuf-
ficient to prove, that milk is merely unaffi-
milated chyle feparated by the veffels of the
mamme. A day or two is an indefinite
term, and even human milk would have
thrown up its cream to the furface, in one
day; and if not, other proofs were neceffary J_'
to determine their exa&t fimilarity.

But there is yet ftronger evidence to X

prove that either the laciferous veflels do
abfolutely fecrete fomething more, than un-
affimilated chyle from the blood, or that
the chyle itfelf muft have undergone fome
abfolute change, prior to its being fecreted
in the form of milk,

.,;:'
L g AR Waln

It has been already obferved that cows,
after having eaten, for a certain time, of
madder, yield milk of a red colour.e) This

T 2 undoubt-

a) page 16.
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ON MILK. 141

Having thus far treated of the natural
ufe, natural properties and origin, I fhall
in the next place proceed to inveftigate

THE .
M ED T CIA LGP R OuP EiRTTT BAG
oF
M IRSEUSER

'The dominion, which fathion has ever
held, over even fome of the moft eminent
medical men, in certain particulars pertain-
ing to thir pratice, has occafioned many ill-
orounded and illiberal refleCtions on the pro-
feflion at large : nor is there, perhaps, any
circumf{tance more detrimental to mankind.

Medicine has always been eftecemed, and
in fa@ is, in a great meafure, a conjectural
art : ‘and the eftablithment of practice, upon
fixed and certain principles, is a circum-
ftance more to be wifhed than expelted.
Popular prejudice 1s one of the ftrongeft
barriers to its acquirement : for, by blinding
its votaries, it fhuts out every paflage to fair
and candid enquiry. Thus an article, which

one
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In fuch inftances milk is in general re-
commended, and, under fome form or
other, it is particularly beneficial.

Perhaps the chief medical properties of
milk depend upon its affording proper
and fufficient nourithment to the body,
without producing the ill effects of a per-
fetly animalized or vegetable diet.

It is allowed by phyficians, that many of
our beft remedies are frequently exhibited
in dofes, by much too inconfiderable to
anfwer the purpofes intended by their ufe.
Caution is undoubtedly neceffary in pre-
fcribing remedies of powerful action; but
in my opinion, nec timide nec temeré is the
. rule, by which every medical man of judge-
ment fhould regulate his conduét.

Milk may be taken to almoft any extent
by one whofe digeftive faculties are unim-
paired : and fome one of its compenent
parts feparated from the reft may be ad-
miniftered with advantage ; when the milk
itfelf, in its patural, compounded form,

would do manifeft injury.
Thus
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ON MILK. 143

combined with lime-water or with fome
kind of abforbent medicine.* It is moft
probably on this account hurtful to thofe,
who drink immoderately of wine or beer,
or of other fermented liquors.

Milk has been faid to be prejudicial like-
wife to thofe, who are affeCted with acute
fever, with head-ach, with much thirft,
or with flatus ; alfo to fuch as have bilious
dejections, or who have loft a confiderable
quantity of blood.

It is poffible that to thefe cow’s milk or
any of the thicker milks might be hurtful,
and probably on account of their being

U difficult

® Macbride’s Experim: Effays, 2d edit. p. 271.
Lieutaud: Syn: Un: Prax: Med: tom. ii. lib. 1 .p. 16.
Geoffroy Traél: de Mat: Med: tom. i. p. 76.

+ Hoff: oper. om. tom. ii. p. 180.

Sydenham: Traét: de Podagra.

T ¢ Lac exhiberec apite dolentibus, malum. Malum
item & febricitantibus, & quibus precordia {fublata mur.
murant, & fiticulofis. Malum quoque & quibus biliofe
funt dejectiones, quique febre acuta ]abofant, & quibus
copiofa fanguinis dejectio facta eft.”

Hippoc: aphor. fect. v, aphor, 64.
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ON MILK. 149

commodious to the patient ; and perhaps on
this account is to be preferred, although
goat’s and ewe’s milk, being of a thicker con-
- fiftence, might otherwife be {uppofed to be
more adapted for the purpofe.

Children from having their ftomachs well
fortified with milk, are obferved to bear
acrid fubftances comparatively better than
people advanced in years.*

Perhaps butter taken with this intention
would be extremely more " advantageous
than milk itfelf, Thus, in order to recom-
mend a mgflrum againft poifons, certain
mountebanks have been faid to boaft, that
they could fwallow corrofive fublimate,
arfenick, and the like acrid poifons with
impunity, having a remedy to prevent the
bad confequences, which commonly refult
from the ufe of f{uch active preparations.
They would indeed {wallow either in pub-
lic; but were difcovered to be ever in the
habit of filling their ftomachs with butter,

before

* Hoff: oper, om, tom, i. p. 215,
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fymptoms continued for many days, and
reduced him extremely low, fo as to deprive
him of appetite and fleep. When Hoff-
man vifited him he found that his patient
had, for fome weeks, been fubject to colli-
quative night-fweats, that his pulfe was
quick and weak, and that he was wafting
away with flow fever. He ordered him to
drink a certain quantity of whey prepared
from goat’s milk, at different periods of the
day, with twelve drops of his anodyne
liquor, and to drink plentifully of water-
gruel : by the ufe of thefe articles his appe-
tite returned, and in twelve days he re-
covered his health and ftrength perfeétly.

He mentions another cafe of a gentleman,
who from paffion became affected with
naufea and ftraining to vomit: with a view
to relieve thefe fymptoms, he took fome
kind of emetic medicine: this operated fo
violently as to reduce his ftrength to a very
low ebb, and to bring on a burning heat at

the ftomach, watchfulnefs and loathing of
food.

3 Tt o
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Other inftances of the fame kind have
been noticed, and the deleterious effects of
hemlock are faid to have been counteracted

- by the ufe of milk alone.*®

It has been fuppofed, and perhaps with
juft reafon, that the alexipharmick properties
of milk depend upon its oily and mucila-
ginous nature, through which, by involving
the fpreula of the noxious fubftances, it ob-
tunds their acrimony, and prevents their
deleterious action upon the nicely fenfible
coats of the ftomach and inteftines.

This property of milk was well known
to Hippocrates, and to others, who recom-
mended its ufe after the taking of certain
draftic purgatives.+ And it has been re-

. marked that the violent ation of the greater
X : {purge

* Nov: a&. phyfico-med: Academ: Cazfar. Leopol-
dino-Carolin: curiofor: exhibent: ephemerid: tom. x.

+ Si venter nigro elleboro purgatus fuerit, fuperné
vel inferne, aut etiam fcammonii fucco, poft purga-

tionem ferum ac lac bubulum aut caprinum vel etiam
aflinum commodifime exhibetur.

Hippoc: de intern; affeftion: 46 -~
Med: Mufeum, vol. iii, p. 399.




154 DISSERTATION

fpurge is fo weakened, by its being reduced
into an emulfion with goat’s milk, as to
be rendered a fafe and ufeful remedy in
dropfy.*

It is neither an unfrequent nor an inju-
dicious practice, among many, in curing a
confirmed Jues wvenerea, to order a folution
of corrofive fublimate to be taken in a
draught of milk: its operation is in this
manner rendered lefs prejudicial to the
fyltem, without impairing its anti-venereal
properties. '

—

The good effe@ts of milk, in remedying
an acrimonious ftate of the fluids, have been
confirmed by the advantages which have
arifen from its ule in fcorbutic affeions,
and in the cure of venereal and cancerous

ulcerations of various parts of the body.+-
The

* Hoffm: oper. om. tom. i. p. 215:
+ Hoffm: oper. om. tom. i. p. 423. 431. tom. vi.
p. 7. de mirab: la&: affin: in medend:
Med: Mufeum, vol. iii. p. 404.
Dr. James’s Med. Dictionary. Article Lac.
Bened: Sylvaticus: Monra, &c,
Young de Ladle, p. 55.
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them neceffary. Thus by a conftant fupply
of proper chyle, and by the promotion of
the excretions an abfolute change is gra-
dually made in the nature of the blood;
and by the appofition of new matter to de-
cayed and decaying parts, a due tone and
vigour is as gradually reftored to the fyftem,

and with proper care fupported.

Milk, perhaps with not lefs juftice, has
been efteemed a good prefervative againft
putrid fevers, as well as ufeful in their cure.
Its mode of operation here is, in all proba-
bility, fimilar to that above defcribed; for
it feems to me to be rational to conclude,
that whatever will cure a difeafe, by a given

-operation, will likewife, by a fimilar ope-

ration, tend greatly to prevent its attack.
When prefcribed with this view, if it be
given in the form of butter-milk it pro-
mifes the moft falutary effects, for it is in
that ftate an agreeable fub-acid liquor, de-
prived of its moft indigeftible part, the mu-

cilage or cheefe.
' This
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This liquor makes up a confiderable fhare
of the common beverage of the poor of
certain populous places, as Manchefter, &c.
to the ufe of which a great fhare of their
good health and freedom from putrid dif-
orders is attributed.* |

The whey of milk alone has alfo been
taken with great advantage during the courfe

of malignant fevers.4-
o e R T PRI ol s e

Perhaps, in the cure of all inflammatory
difeafes without exception, either butter-
milk or whey would' prove a moft excel-
lent remedy: for if milk, as taken from
the animal, be at all ftimulating and thence
hurtful, yet, under thefe forms, it is de-
prived of the part, in which that quality

moft particularly exifts,
T I T Y L

Milk,

* White, On Pregnant and Lying-in Women, third

edit. p. 156.
+ Hoft: Hift: Fcb: petech: 1683, in Principata

Mindenfi graffant: vide oper, om. tom. ii, p. 88.
tom. 1, p. 39.
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that kind of food, whatever it be, which
¢an, without injury to a part, afford
nourifhment to the whole of the body
finking for want of it, muft be the beft
remedy, that can be adminiftered to al-
leviate the ill effe@s of inanition, fo milk
may be properly ranked among the moft
effectual palliatives in pbebifis pulmonalis :
a difcafe ever attended with a general macies,
and which, from the organ affeted, when
once confirmed will perhaps ever be in-
curable.

The laxative quality of affes milk, butter-
milk and whey, renders them often par=

ticularly advantageous, in the early ftages

of phthifis; of which coftivenefs is fre-
quently rather a troublefome concomi-

- tant.  Should they not be fufficiently

laxative of themfelves, the addition of a
fmall quantity of caffia-pulp, or of
manna, as occafion may require, will be
fully adequate to the preferving of the
bowels regularly free: as the a&tion of fuch

purgative
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ON MILK. 163

eafes.* Milk, the whey of milk and butter=
milk, being likewife articles which afford nou-
rithment to the body, without either roufing
- the circulation, or exciting a degree of fever
during their procefs of digeftion, are ex-
tremely convenient and proper vehicles for
adminiftering different remedies, in thofe
difeafes of an inflammatory nature, of which
a lofs of appetite is a concomitant fymptom :
for as the patient lothes even that food which
is requifite for his {uftenance, it is anfwer-
ing a double purpofe to adminifter the medi=
cines, proper for the cure of the difeafe,
through a medium, which is beft calca-
lated to prevent the ill confequences of in-
anition. f

Dyfentery is often a difeafe of this nature,
and I have feen this mode of practice {uc-
cefsful in the cure of dyfentery; when the
fever was of the inflammatory kind: nor

would

* Young De Laéte, p. 68.
James’s Med: Di&ionary. Article Lac.
Med: Mufeum, vol, iii. p. 37%.
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¢

Nor is it lefs approved in modern pratice.
De. Cullen obferves, when treating of
the diet proper to be ufed during this difeafe,
that “ milk in its entire flate is of a doubt-
ful quality in many cafes, but that fome
portion of the cream is often allowable, and
that whey is always proper. ¥ '

Sir George Baker, in his very learned
and elegant treatife on the dyfentery which
prevailed in London in 1762, remarks, that
the different preparations of milk were ufed
as the moft proper articles of diet, and that
the whey of milk was fometimes found to
be more eminently ferviceable than any
compefition of medicines.f-

A Vét’y

# Firlt Lines, 4th edit. vol. iii. p. 119.

+ Sorbitionibus utendum erat ptifane, alice, vel
oryza, omnibufque quotquot ex latte comparari folent 3
eo quod lac mitiffimum alimenti genus prasftet, quodque
ventrem emmolliat fimul ac liquet. Nec minimum laudis
merebatur ferum illud 1a&tis vulgare (cui fane multum
antiqui medici tribuerunt) neutiquam certe contem-
nendum, quod parabile fit, et vilis. pretii ; cum, miftu=
ris m:éicnmenmrfzm quibufcunque palam aliquando

praer=
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Inje&ions of miilk thrown high into the
inteftines have been attended with fuch
happy effe@s in certain cafes, that it {feems
not a little furprizing, that the cuftom of
preferibing them is not more general than
it is.

Enemata of milk, or of whey either alone
or compounded, ftand recommended upon
high authority, as proper for overcoming the
conftipation, which is fometimes attendant
on ardent fevers ;* as adapted to quiet the
inordinate a&ion of the inteftines in the lat-
ter ftages of hectic cafes ;4 in cholera morbus
and in bilious diarrbea : ] and to alleviate the
flatulency and #ormina to which infants are
{o frequently obnoxious.§

But the advantage of nourifhment, to be
derived from this ‘mode of adminiftering
milk, is often of the higheft importance.

Z There

* Hoff. oper. om: tom. ii. p. 1§ &
+ Ibid: p. 179.
I Ibib: tom, iii, p. 168.
§ Ibid: p. 480.
Boerhaav: Aphor. 1347.
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probably into the ftomach, and through the
whole tract of the inteftines: as fhe referred
the fenfation of pain progreffively to various
parts of the region of the ftomach, and
- abdomen. Until the cuticle burft or was
cat and the confined fluid difcharged, the
pain was extremely fevere ; and, as fhe ex-
prefled it, very fimilar to that occafioned by
any part being fcalded with hot water; fo
that, when her mouth @/spbagus and ftomach
were affected, fhe could neither {wallow,
nor even bear milk in her mouth. In this
ftate of fymptoms Dr. Gregory ordered
encmata of cow’s milk : which were re-
peated from time to time with peculiar
advantage, until fhe was enabled to take
- medicines and food by the mouth again.*

& I

* 1 might have been induced to have given a more
accurate and particular account of this curious and very
extraordinary cafe, were I not in hopes, that there is
fome rcafon to expe&t, that the public will be favoured
with it, from Dr. Gregory himfelf. I know that it
was once his intention to give his fentiments upon it,

to
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I confels my own regret, at baving in
fome inftances negleted to order a patient
to be {fupported in this way, even in
common fevers, when a lofs of appetite
was the only objection to the taking of food
by the mouth.

If indeed a patient could poffibly be pre-
vailed upon to drink from two to five or fix
pints of butter-milk or whey daily, according
to circumﬁanccs, there is no doubt but
that to take it in this way is far preferable
to adminiftering it in any. other. And I
am perfuaded that, in a great number of
inftances, this practice might be atterided
with good effeéts, whether the fever were
of an inflammatory or putrid tendency.

It is the practice among many of the
Spanith and Italian phyficians, to prefcribe

what

to the Philofophical Society of Edinburgh. The woman
had been his patient fome time before, with the fame
difeafe ; of which he cured her then, as well as when
I had the fortunate opportunity of attending her, with
many others varioufly afli¢ted, under him,
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176 DISSERTATION

to expe far greater advantages from ufing
them, than from the ufe of plain water,
as they are greatly more nutritious, diuretic,

and

have frequently feen inftances of ﬁ':-ver, which appeared
to me to have been accompanied through their whole
courfe with a moift kin, ora free perfpiration: and he who
can believe, if the fa were fo, that fuch a ftate is com-
patible with a ftate of fpafmodic ftriCture on the veflels
of the furface, at any period of the difeafe, fo as to be
reckoned its proximate caufe, muft, in my humble

opinion, be a man of monftrous and incongruous faith.
I find among my notes a memorandum of an inftance
of fever which very remarkably tends to invalidate the
the opinion: a2 woman of the name of Sufan Scrimgeour,
etat., 22, was admitted into the Clinical ward of the
Infirmary at Edinburgh, Nov. 4, 1783. She had at
that time the common fymptoms of fever, head-ach,
much pain about the lumbar region and lower extre-
mities, frequent naufea and vemiting, lofs of appetite,
confiderable thirft, a white but mdft tongue, and her .
pulfe was foft and beat 100 in a minute. Thefe fymp-
toms commenced about five days before, and were pre-
ceded by rigor the common harbinger of fever; bur at
the time at which I remarked the above fymptoms fhe
had a fpontanesus fweat univerfal over her whole body
except ber legs, which, as fhe faid, were particularly
: cold.
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182 O DES SE R DAEFON

from every kind of food, except cow’s milk,
even from bread during the whole period. *
It may not be improper to notice, that
the ancients ordered milk, in far greater
quantities, than the moderns in every cu-
rative intention, that there i1s no reafon
why its quantity fhould be reftricted, if it
prove not inconvenient nor hurtful to the
patient; and that every kind is always moft
falutary when taken as recently drawn from
the animal as poffible. :

The nature of the difeafe itfelf together
with the effects of the remedy will beft
point out, to any one capable of judging,
how long it’s ufe ought to be perfifted in.

R e e

Before I entirely quit the fubject, I cannot
avoid mentioning the cures of gout which
are faid to have been performed by a long
continued ufe of the fugar of milk. I con-
fefs they appear to me to border on the

marvellous, but whatever doubts may be
enter-

% Loni; Med: Obfery: and Enquir: vol. iv p. 41.







% DISSERTARTION

that it is entirely foluble in water, from
which it may be readily obtained again, in
a cryflallized form: that it is likewife com-
pletely foluble in all the mineral acids with-
out violent action, imparﬁng a dark brown
colour to the vitriolic acid, from which it
is not precipitated by the addition of alka-
lies.6) Alkalies and acids are indeed faid
to act equally upon it. - It acquires a yel-
lowifh or blackifh colour from expofure to
air.® and it produces evidently laxative and
diuretic effects when taken as a medicine.}
Some

&) page 56.
* Duvernois” Differt: p. 5.
+ Ibid: p. 20. .
Two kinds of acids may be obtained from the fugar
of milk, of which Bergman gives the following account:
| ¢¢ Saccharum laétis a Bartoleto primum memoratur

anno 1619,a) fed nemo ante D. Scheele ejuldem analylin
perfecit.b) Centenarius hujus fal:s, acidi facchari praebet
v5; libras, et alius acidi, hafeaus in folo latis fac-
charo inventi, heic confiderandi, circiter 237

a) En:}rclnpedi:{ Hermetico-dogmatica.

b) Ada Ac: Stockh: 17680. -
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194 HOSTECRAPT,

as it relates to the giving milk, particularly

for the ufe of man.” And the general infer-

ence, which he draws is, that there is
fome reafon to conclude that the cow was,
by the omnifcient Author of Nature, intend-
ed for this purpofe.

In proof of this opinion Mr. White ob-
ferves, that the cow differs in fome parts of
its organization from moft other animals,
having a larger and more capacious udder,
and longer and thicker teats, than the largeft
animal we know. That the fize and form
of the teats appear, at the firft fight, as if

~ they were made on purpofe for the hand to

draw off the milk, that the thicknefs per-
mits the lactiferous tubes to be of a larger
diameter, and that the length of them

- makes the fyphon fo much longer, and the

extrattion of the milk of courfe fo much
more ealy. He notices likewife, that the
cow has four teats, whilft 2ll other animals
of the fame kind have but two. This Mr.
White confiders as a ftriking peculiarity,
the number in all other animals bearing

- {fome
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ROS T S:CREP T, 201

deprived of their young, and rendered {ub-
fervient to domeftic purpofes : and that this
is done by flow degrees, for all alike refufe
until long habit familiarizes them to the
hand, to yield up their burthens, in that
way, more quietly than the unaccuftomed
afs or mare.

When the afs or mare is milked, by the
hand, it is chiefly for medicinal purpofes,
and fparingly ; not with fufficient frequency
nor duration to continue the fecretion, with-
out the affiftance of their young ; yet we
have many inftances in the ftreets of Lon-
don of the paffive obedience of the milch afs.
But the cow’s udder is fo drained, morning
and evening, that there is no milk left for
the fupport of her progeny, and fhe yields
to the hard neceffity of feparation with figns
of inquietude and with fad reluGance.

The impoffibility of preferving human
milk for any length of time in the breafts,
without the infant fucking, is fufficiently
demonttrative of friGtion only being requi-
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breafts of a woman, when thofe, who make
it their bufinefs to draw breafts, have not.
Any argument founded on the number of
teats moft certainly can be but little con-
clufive ; for if we can fuppofe that one nipple
was confidered by the Author of Nature to
be lefs than adequate for nourifhing one in-
fant, fo we may with equal propriety con-
clude that he confidered two teats lefs than
neceflary to afford a fufficient .quantity of
milk, for the fupport of one calf; and the
peculiarity will ceafe to be ftriking.

In p. 52 I obferved that the firft f{enfible
fpontaneous change, which milk undergués
is that of becoming acid. I indeed made
no experiments, with a view to obtain this
acid of milk in a feparate {tate ; but, by look-
ing over the 34 wvol: of Bergman's opufcula
phyfica, et chemica, 1 fee that a procefs is
defcribed for this purpofe. '
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204 POSTSCRIPT.

< Ut acidum lactis, {pontanea acefcentia
coagulati, obtineatur” fays Bergman, ¢ fe-
rum colligatur et vapﬂrando diminuatur
donec { tantum remaneat. Hoc refiduum
calce {aturandum eft, ut calx phofphorata
{ecernatur, dein acido facchari pracipitetur
calcareum fqlutum,r tandemque ope {pritus
vini rectificatiffimi ipfum acidum lactis ad-
quiritur calce phofphorata, faccharo lactis,
alkali vegetabili et mucilaginofo, qua la&i
inha&rent, liberatum adquiritur.a)

Hoc acidum inter acetum et acidum formi-
carum quafi medium effe videtur, attrac-
tionis tamen virtute acetum fuperat, Ad-
dito {ptritu vini et per menfem digerendo in
acetum re vera mutatur.

Cum alkalibus fales efficit deliquefcentes,
itidemque cum terris, quarum tamen mag-
nefla prater expeationem reliquis magis
ftabile procreat connubium. Preter zincum
vix ullum metallom cum hoc acido in cry-
ftalos abit, ne quidem plumbum, quod dul-
cem prabet folutionem et plumbi vitriolati
quidguam deponit,

Qua

a) B.:Scheele in Aflis, Stockh: 1780,
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