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PREFACE.

It is with pleasure that I acknowledge ray debt

to Professor Lorraln Smith and Dr Comrle for having

suggested this subject and for the interest which

they have taken in the work.

I have also to express my thanks for help to the

Misses Balfour-Melville of Pllrig Houbo, to Professor

Barger, Dr H.S. Allen, Dr H.K. Anderson, Dr Ballantyn

Dr Drever, Dr Dryerre, and Dr Ebstein; also to the

Librarians at the following Libraries, Edinburgh

University, St Andrews University, Royal College of

Physicians, Advocates*, Signet, Public, and West

House.
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PRINCIPAL DATES IN ROBERT Y/HYTT' S LIFE.

1714 Birth

1730 Graduated in Arts at St Andrews.

Went to Edinburgh to study Medioine.

1734 Left Edinburgh for London, Paris, Leyden.

1736 M.D. Idaaims.

1737 M.D. St Andrews.

« L.R.C.P. Ed. Commenced Practice.

1738 F.R.C.P. Ed.
« it

1743 Essay on the Virtues of Lime-water etc.

in Ed. Med. Essays.

1747 Appointed Professor.

1751 "Essay on the Motions of Animals"published.
1762. F.R.S.

M "Essay on Lime-Water" published separately.

1761 Appointed first physician to the King

in Scotland.

1763 President of the R.C.P. Ed.

1764 "observations on Nervous Die eases"published.
1766 Death.

1760 Collected works including "Observations on

the Dropsy in the Brain"published.
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INSCRIPTION ON TOMBSTONE IN GREYFRIARS' CHURCHYARD.

ROBERT WHYTT, ESQ OF 'BENNOCHY.

In memory of a beloved mother, Martha, daughter of

Robert Whytt, Esq., of Bennochy, M.D., and widow of

Major James Wilson, Royal Artillery, died 5th July

1835, aged 77 years.

Hid jaoet Robertus Whytt de Bennoohy, armiger,

medicu8 regius, Med: in Acad: Edin: P., Colleg: Med:

Reg: Praeses, et S.R:S: ob. XV. Ap: MDCCLXVI. aetat

LI. nec non Louisa Balfour, ejua uxor, quatuordecim

liberorum mater, ob. XXV. Mali MDCCLXIV. ahtat XLVI.

Optimis parentibus, patri vere illuatri tam human-

itate quam ingenio prabclaro, matri dilectissimae

virtutibua quae aexum auum ornant locupleti, hocce

marmor sacrum voluit Robertus Whytt de Bennochy,

arraiger.

Here lies Robert Whyte of Bennochy, Knight, Physician

to the King, Professor of-.Medicine in the University

of Edinburgh, President of the Royal College of

Physicians, and Fellow of the Royal Society, who died

on 15th April 1766, at the age of 51.

AI30 Louisa Balfour, his wife, the mother of fourteen

children, who died 25th May 1764, at the age of 46.



To hia much esteemed parenta - his father, truly

distinguished alike for his kindly disposition and

his uncommon abilities; his beloved mother, rich in

all the virtues which adorn her sex - Sir Robert Whyt

of Bennochy has consecrated this marble.

Translation by the Rev. William Skae, A.M. Brown's

Epitaphs.



6

I.

LIFE OF ROBERT WHYTT.

Robert Vihytt was born in Edinburgh on the 6th of

September, 1714. Hie father was a member of the

Scottish Bar, and his mother was Jean, daughter of

Anthony Murray of Woodend in Perthshire.

The family is usually said to be derived from

the noble French family of Les Blancs, "their armoria

bearings being nearly similar'^ 'but Seller in his

Memoir of Whytt states that the Whytts probably

"represent the Witts of Friesland, one of whom, Witta

the son of Wicte the grandfather of Hengist and Horsa

according to the probable conclusion of Professor

Simpson in his very ingenious memoir entitled *The

Catstane', lies buried beneath a gigantic monolith

of greenstone on the banks of the Almond, hut a few

miles from Edinburgh"
However this may be, the Ythytts had been a well-

known family in Fifeshire for many centuries. At

different times they acquired land by charter under

the great seal. They were connected by marriage

with leading families. John Whyte who lived in the

16th century married Eupham, a daughter of Michael

Balfour of Burleigh. He had a charter dated 19th

July, 15 39, of the lands of Kincothil, Lumbenny,

Ballingall,/
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Ballingall, Balgady, etc., all In the county of Fife.

His second son, John, a merchant of Kirkcaldy in

the time of Queen Mary, aoquired considerable wealth,

and became possessed of a wadset on the estate of

Bennochy in 1580.

His son, Robert, was one of the most eminent

merchants of Kirkcaldy and he was the first provost

of the royal burgh. He purchased part of the lands

of Abbots Hall and the whole estate of Bennochy,

whence his descendants have since been chiefly

designated. By his first wife, Janet Tennent, heir¬

ess of Powran, he had one son, John, who married Jane,

daughter of Thomas Melville of Murdocairny, younger

brother of John, third Lord Melville of Raith.

Johnfs eldest son was Robert, the father of the

physician.

The name has been variously spelled. In the

old charters it wan Quhite. The physician always

wrote y/hytt, but his descendants wrote v/hyte.

Six children survived V/hytt. Two of his sons

died unmarried. The three daughters were all married,

Jean to her cousin, John Balfour of Pilrig, whose

descendants are still in^possession of Pilrig House.
John assumed the surname and arms of Melville, upon

succeeding by deed of entail to the estates of

Strathkinness at the decease of his cousin, General

Robert/
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Robert Melville in 1809. He married Elizabeth,

daughter of Archibald McGilchrist of North Bar in the

county of Renfrew. His son, John, married Lady

Catherine Osborne, daughter of Francis Godolphin,

fifth Duke of Leeds. His son, George YThyte-Melville

was the novelist. He married the Honourable Charlott

Hanbury, daughter of William, first Lord Bateman.

George had four daughters but no sons. There are no

male descendants of Robert Whytt.

The house on the property of Bennochy was already

pulled down -in 18 35.

In Brown's Epitaphsin Greyfriars' Churchyard

armiger is translated "knight", which is an obvious

mistake as armiger simply denotes a person entitled to

bear heraldic arms, and with this meaning it is used
•

. v

in English. "Esquire" would have been the proper

translation.

Whytt's father had "the reputation among all who

knew him of being an intelligent lawyer, and an honest

man." His mother "was a woman not less remarkable by

her manners than by her rank." His father died six

months before his birth, and he had the misfortune to

lose his mother beforb he.had attained his seventh

year.

Two sisters were already married, one of them to

Mr Ramsay of Balmain, the other to Mr Melville of

Carnbeo./
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Carnbec. He was at first taken care of by his elder

brother Dr George V/hyte. "This brother just after he

had obtained a degree in medicine and had given proofs

of epirit and abilities which excited in his friends

the highest expectations was cutfcoff in the flower

and vigour of life.

"But notwithstanding these disadvantages, the

conduct of his youth, the progress of his education,

and his zeal in the acquisition of knowledge, were
f-

such as gave just forebodings of the conspicuous

character he afterwards exhibited to mankind and were

in every respect correspondent to his after life.

"Soon after the birth of Dr YJhyte his mother

left Edinburgh, and fixed her residence in the town

of Kirkcaldy in Fifeshire. There her son Robert had

the first rudiments of school education and he soon

exhibited conspicuous and decisive marks of uncommon

superiority of talents. From the public school of

Kirkcaldy he went to the University of St Andrews.

After the usual course of instruction in classical,

mathematical and philosophical learning, during which

he merited and obtained the applause of all his teach^0
he came to Edinburgh, wherq he entered upon the study

of medicine.

"From his predilection for this science it may

readily be supposed that his progress in the acquisi¬

tion of medioal knowledge was rapid and the rather

that/
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that he had an opportunity of studying tinder the most

able teachers of that period.

"Although the medical school of Edinburgh was

then but in its infant state, yet from the industry

and genius of Dr Monro, conjoined with the attention

and abilities of his colleagues it had already begun

to attract the notice of the medical world. Here

then Dr TJhyte entered upon his studies, at an universib

of which he was afterwards one of the greatest

ornaments; and under teachers of eminence, several of

whom he had in no long time the satisfaction of rank¬

ing among the number of his colleagues. Here he had

an opportunity of attending the lectures of those

eminent medical teachers, Monro, Rutherford, Sinclair,

Plummer, Alston, and Innes. Here he had an oppor¬

tunity of improving by enjoying the society of fellow

students whose merit whb then as conspicuous es their

famo was afterwards extensive. Among the companions

of his studies we might mention the names of Fothergili
Armstrong, Akenside, and several others afterwords

highly distinguished in the medical and literary way.

After learning what was to be acquired at Edinburgh in
the prosecution of his stydies he visited foreign
countx^ies."

He first went to London where he studied under

Cheselden and visited the hospitals. Next he went to

Paris/
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Paris and-attended Winslow1s lectures; he also was

present at the visits of the physicians and surgeons

of La Charite and L*H6tel Dieu. He then went to

Leyden where he heard the lectures of Albinus and

Boerhaave. He took the degree of M.D. at Rhiems in

1736.

On his return home the University of St Andrews

spontaneously gave him the same degree in 1737. In

the same year he was admitted a Licentiate of the

Royal College of Physicians of Edinburgh, and in the

following.year he became a Fellow. About this time

he began to practise.

Bower in his History of the University of

Edinburgh says, "He was very early introduced into

an extensive practice; for which he was no doubt

considerably Indebted to his own family connexions,

and being known to be in very easy circumstances;

but his own merit, and the acknowledged superiority

of his talents and acquirements, were what principally

conduced to bring him into notice."

On the other hand in the Harveian Oration it soys,

"Although his abilities were universally allowed to

be great, yet for several years his practice was not
\

extensive, a circumstance which can hardly be wondered

at when it is considered that so many other eminent

practitioners who had the advantages of longer

experience/
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experience were then resident in Edinburgh. But the

leisure hours thus afforded him were not unemployed.

"The reputation which he aoquired for medical

learning pointed him out, as a fit successor for the

first vacant chair in the University. Accordingly,

when Dr St Clair, whose eminent medical abilities,

and persuasive powers of oratory had contributed not

a little to the rapid advancement of the medical

school at Edinburgh, found that those conspicuous

talents which he possessed could no longer be exerted,

in the manner which they had onoe been, when he

enjoyed bodily vigour, unimpaired by age, and powers

of mind unclouded by disease, he resigned his

academical appointments in favour of Dr Uhyte. Not

only the unanimous consent pf the patrons of the

University, but the unanimous approbation of the

medical practitioners in Edinburgh, and the unanimous

voice of the publick, applatAded the succession.

"Thus was Dr Ttfhyte introduced without opposition

into the University of Edinburgh in a manner equally

honourable to himself and to his predecessor. His

admission into the College took place on the 20th of

June 1746, and he began his first course of the

institutions of medicine, at the commencement of the

next winter session" This date is given by several

authorities/
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authorities, but Bower in his History of the University
of Edinburgh says "He (vtfiytt) was elected to be

professor both of the theory and practice of medicine,

vtpon the 26th August 1747." He gives as reference

the Register of the Council. And 1747 is the date

given in the Edinburgh University Calendar. It would

seem that the rising of 1745 caused much distraction

in Edinburgh with interruption of studies, and that

some events, or their dates, or both, suffered from the

general confusion.

"The abilities which he displayed from his

academical chair in no/particular disappointed the

expectations which had been formed of his lectures.

The Latin tongue was the language of the University

of Edinburgh, and he both spoke and wrote in Latin

with singular propriety, elegance, and perspicuity."

This point is mentioned also in the Biographie

Universelle, Anclenne et Moderne, which speaks of

his "lemons prononcees dans un latin plein d'elegance
et de clarte." His English style was likewise

universally admired.

In his teaching ho followed Boerhaave till 1762,

when he adopted the Instltutlones pathologiae of
"V

Gaubius as a text book. Gaubius was Boerhaave's

successor and had himself used Boerhaave's text book

for twenty years. In his own book he gave a larger

place to Pathology. But whichever book YThytt used, he

was/
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was in the habit of giving hie own opinions, when

necessary, with the facts and arguments.on which they

were founded.

According to the Ilarveian Oration it was, not till

the year 1756 that he gave clinical lectures in the

Royal Infirmary. These lectures had been begun by
«

Dr Rutherford, who no?/ "found it necessary to retire

from the fatiguing duties of an office to y/hich'the

progress of age rendered him unequal. On this crisis

Dr Whyto, Dr Monro, Sonr. and Dr Cullen each agreed to

take a share in an appointment in which their united

exertions promised the highest advantages to the

University."

Meantime his practioe grew steadily and the extent
<r

of it corresponded to hie reputation. But independent¬

ly of hiB abilities in teaching medicine, his success

in healing disease could not fail to establish his

reputation both at home and abroad. Although his

rise was at first but slowr, yet after his merit became

generally known, after experience had created con¬

fidence, and success had extended his fame, the rapid

progress which he made to the head of his profession

was correspondent to his deserts." "His opinion on

medical subjects was daily requested by his most

eminent contemporaries in every part of Britain."

Among his correspondents was Dr Stephen Hales.

"Foreigners/
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"Foreigners of the first distinction, and celebrated

physicians in the most remote parts of the British

empire, courted an intercourse with him by letter."

"But his most intimate friends and most regular

correspondents were Sir John Pringle of London and

Dr Cumming of Dorchester."

He received many public honours. In 1752 he

became a Fellow of the Royal Society of London, and in

1761 he was appointed first physician to the King in

Sootland, an office said to have been oreated for him.

In most accounts of his life, as in the Harveian

Oration from which I have taken almost all the

quotations here, it is said that he was ohosen

President of the Royal College of Physicians in 1764,

but TCood in his Historical.. Sketch of the Royal College

of Physicians gives the date as Deo.l. 1763. This

office he held till his death, which occurred on the

15th of April, 1766, when he was in the fifty-second

year of his age.

"Let us next take a view of his character as a

man. With a mind formed for the joys of a virtuous

and social life, he was neither an abstruse student

who converted his chamber into a cloister nor did he

seek for amusement in these scenes of dissipation

which are qually destructive to health, and adverse to

business.' Amidst all his exertions he took a large

share/

X X

X

y.



16

share of amusement, without transgressing the bounds

of the strictest sobriety or most exemplary virtue."

"He was rather above the middle stature, of a

stout and well formed make, of an open and comely

countenance. His manners were easy and engaging,

his temper chearful, and his dispositions amiable.

He exhibited a striking example that life is short \

only to the indolent, in as far at least as it can be

computed, not by days or years, but by meritorious

transactions. And during the course of an active

life, not only in the duties of hi3 profession, in

relaxation from business and from study, and in

private or domestic life, but in many important trans-
*

actions both in the church and in the state he

demonstrated a conduct regulated by the most deter-
v

mined steadiness of mind, the greatest probity, and

the strictest honour. He was a fond father, an

affectionate husband,and a firm friend. He shewed a

steady attachment to his King and to his country; and

an ardent zeal for the support both of civil and

religious liberty. In the line of a physician he was
♦

a discerning practitioner, an able teacher and a

judicious writer, in the dine of a private citizen he

was an accomplished, an}? active and an honest man."

His domestic life was full of sorrow. Soon after

he settled in praotlce he married Miss Robertson, the

daughter of William Robertson of Newbigging, by whom

he/
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h0 had two eons who both died in infancy. She died

in 1741. Her brother was General Robertson, governor

of New York. In 1743 he married Louisa Balfour, the

daughter of James Balfour of Pllrig. Her brother,

James Balfour, became Professor of Moral Philosophy

in the University of Edinburgh in 1754. She was known

as the "white rose of Pilrig," and was said to be

"vastly beautiful". Her husband "remained her lover

till her death."

By her TJhytt had fourteen children, of whom four

died about the age of twelve months and four at the

age of five years. The remaining six survived their

parents, but two of the surviving sons died young and

unmarried.

His oldest grandson died young and unmarried, and

as his brother did the same, and his father does not

seem to have been old when he died, it may be inferred

that the YJhytts had not much physical stamina.

In the Register of Greyfriars Churchyard both

Whytt and his second wife are entered as having died

of"decay." In the Harveian Oration it says, "In the

beginning of the year 1765 his health was so far

impaired, that he became""i$capable of his former

exertions. A tedious complication of chronical

ailments which chiefly appeared under the form of

diabetes, was not to be resisted by all the medical

skill/



18

skill which Edinburgh could afford." Dr Seller in

his Memoir gives some details of the illness and of

the post-mortem examination, but they do not correspond

with any known disease. He thought himself that he

suffered from gout, which was also the opinion of his

medical attendants, Dr Rutherford and Dr Clerk. It is

quite evident from his writings that he had always

suffered from "nerves* and from a weak digestion with

disturbed Bleep.

I

/
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II.
t

THE WORK OP ROBERT TCHYTT.

It is generally said of Whytt that posterity has

not given him his due. I have tried to find out if

that'is true, and, if true, what the reason is.

It is certain that hooks on Scotland in general,

or on Edinburgh in particular, even when some account

of the early medical school is given, usually omit

Whytt's name. And even books on the history of

medicine or psychology either do not mention him or

mention him only in a short paragraph or sentence.

The fact of his not being so well known to fame,

as he appears to deserve, may be partly due to the

circumstances of his life. He died in his fifty-

second year at which age a scientist may be regarded

as still young, and the many afflictions of his

domestic life must have prevented him from taking that

place in public and social life which he might other¬

wise have done, in spite of what is said in the

Harveian Oration. His own health can never have been

very good and hiB last illness was prolonged.

Cull en, whose name is better known, lived from

171s to 1790, and was a maji of massive personality.

It is not true that he did not respect Whytt's teach¬

ing, - quite the contrary, - but he could not help

bulking larger in the public eye. Before Wliytt a

noted/
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noted name is Pitcairne (1652-1713), of whom it was

said that he was drunk twice a day. No picturesque

tales have come down the generations about Whytt. He

is described as a lovable man, of great intellectual

acuity, with an ingenious mind.

It might be said of him that he undertook too

muoh. Had he limited his energies to a narrower

channel, he might have accomplished more, And indeed

it seems probable that if his collected works had been

published in three volumes instead of one, his

reputation might have better withstood the wear and

tear of time. In Germany they were published in

two volumes.

When I began this work, I intended to make a

summary of whytt's outstanding writings, but they do
\

not lend themselves to summary. Some of his critics

seem to have misread him and to have ignored some of

his statements, or to have accepted what others said

about him without looking at his books themselves.

He is often represented as a follower of Stahl,

although he criticises Ctahl's doctrines adversely.

The great men of that time, including Whytt him¬

self, complain of being misquoted and misrepresented.
So I began to suspect that Stahl (1660-1734) had also

been misrepresented, and I looked up one of his books

and found my suspicions oonfirmed, although I had not

time/
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time to read much.

That I might not add another name to those who

misrepresent, I decided to make extracts from Whytt's

writings. These extracts have grown to a somewhat

unwieldy extent, and in ma-king them I came to the

conclusion that some of his Essays should be reprlntec

in full, or otherwise that some one with literary

leisure should write a book Robert Thytt, and his Con¬

temporaries after the manner of Dr John Fothergill and

his Friends.

I propose now to make a few remarks on eaoh of

the writings in the Collected Forks in turn?

AN ESSAY ON THE VITAL AND OTHER INVOLUNTARY MOTIONS

OF ANIMALS.
v

In the dedication to the Earl of Morton and in

the preface thytt speaks of his work as philosophical.

This almost points to his going further than known

facts would allow. In his day, however, science and

philosophy, were not clearly differentiated from each

other, while psychology was hardly recognised as a

separate science.

Yie notice that he wrote "for his own satisfaction.

This is obvious throughout in his leisurely description

of his own observations and experiments and in his care

ful reasoning,

then/

(RcA'yie-r^L&& <usua. to 4&cbktt.
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TChen he speaks of the "power or influence of the

nerves" (pp. Z5* — 2S ), he states what he means by "animal

or vital spirits." Here it can only be regretted that

he should ever have used a term liable to misapprensior

nerely 'in compliance with custom".

Already (p. £7 ) he has begun to consider active

movements in capillaries, on which he published a

separate essay in 1755.

The argument (p. 2-8 ) about the mutual interaction

of the blood and the vessels brings him nearer the

unity after which he is seeking. He might perhaps

have made more of this.

Of "sympathy between their nerves" (p.4-1 ) he

says "a phrase indeed oftener used than well understood

To this subject he devotes the first chapter of his

Observations on Nervous Disorders published in 1764.

In Section XI the facts are taken from the

experiments of Stephen Hales, with whom he corresponded

His remark about Stahl (p.SB ) has to be noticed

in connection with the idea that he himself was a

follower of Stahl. "The indeed extravagant notions

of Stahl and his followers with regard to the manner

in which the mind regulates all the actions of the

body." (p.61 ).

Objections to Stahl's views are again expressed

(p. 64- ) iu connection with the motions of "infants,

ideoto/
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id.fiots, and brutes of the lowest kind." .»
• 4

YJhat is said (pp. 89 et seg.) about the soul not
leaving the body immediately upon death, is apparently

one of the passages which have blinded some readers

to Whytt's real merits. And similarly the passage

(pp. 94-et Sag. ) about the extension and indivisibility
of the soul.

physiological essays.

The first of these, the Inquiry etc., was read

at several meetings of the Philosophical Society of

Edinburgh in the years 1745 and 1746. It was

published with some corrections and additions in the

year, 1755.

The second shews Whytt as a controversialist.

some'experiments made with opium.

This is again a controversial paper, and Whytt

uses the action of the opium to reinforce his theory

about motions being dependent on a sentient principle.

of the virtues of lime-water and soap.

As these remedies were much used in the treatment

of stone, it seems as though some people must have

derived benefit, possibly from the large quantity of

fluid/
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fluid ingested, and also from the modification whioh

these remedies would entail on food and other

beverages. Yfashing out the bladder with a mild

astringent was probably beneficial. Some of the

impurities or undetected foreign matter may occasion¬

ally have been effective.

It was owing to Y/hytt's experiments with different

kinds of lime, that Joseph Black was led to make the

investigations which resulted in the discovery of

carbon dioxide.

OBSERVATIONS ON NERVOUS DISORDERS.

In a footnote in the first chapter Yhytt says

that the purpose of these observations is "to endeavour-

to trace the sympathy of the nerves to its true source,

which I take to be the brain and spinal marrow." And

in another footnote, "By the sentient principle, I

understand the mind or soul in man, and that principle

in brutes which resembles it."

Y/hytt again separates himself from the followers

of Stahl. (p.187 ).
-Ci> aJlm&sM Oyr^tZeXjl^Ct-iC&r\ 4 4-}*

OBSERVATIONS ON THE DROPSY IN THE BRAIN.

The priority which he claims here has been dis¬

puted, but he shews his clinical acumen by the

accuracy of his description.

Besides/
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Besides the papers in the Collected "Porks there

are several papers by Whytt scattered in the period¬

icals of the time. watt gives the names of several

of these. Some of them illustrate the breadth of his

interests as 'The Cure of a fractured Tendo Achilles'.

Ess. Phys. et Lit. 1754,"Description of the Matrix or

Ovary of the Buccinum Ampullatunu lb. 1756. "Of the

use of Bark in a Dysentery and a Hoarseness after

MeaslesT lb. ''Observations on the anomalous and true
/ ■)

Gout. Ib. 'Account of an Earthqua-ke felt at Glasgow

and Dumbarton* also, of a shower of Dust falling on
\

a Ship between Shetland and Iceland. Phil. Trans.1755.

The "Table of the several Treatises and Papers"

in the Collected Works shows the variety of subjects

which are brought together. The same readers would

not wish all the parts, and would not be inclined to

buy a heavy quarto of nearly 800 pages. I have not

been able to find out the price at which it was

published; it cannot have been small. Mr Thin, the

bookseller, advertised for a copy for me and got no

response. As the book was not a text-book for under¬

graduates, nor a book which professors wotild use in

the ordinary course of their work - they would at

most refer to it occasionally, as Cullen did, - nor

was it a book for the general public, it is quite

likely that few copies were bought, and that the

remainder was sold as waste paper. This does not help

a man's name to go down to posterity./
One gvinea.- See-ayge it dixl
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posterity.

There rems,ins to be discussed whether Yhytt

exorcised much influenoe on medioal Bcience, directly

or indirectly, and what credit is generally conceded

to him.

In his own day he was well known both at home

and abroad. In 1743 he attracted attention by his

Essay, on the Virtues of Lime-Water in the Cure of the

Stone. In 1739 £5000 was given by Parliament to

Mrs Stephens for her cure for stone, which consisted

mainly of soap and lime water. This attracted the

attention of physiciuns all over Europe, and in this

connection Vhytt was brought into contact with many

important people. There can be little doubt but that

his careful observations and experiments encouraged

others in the prosecution of similar work, and we have

already seen how/ Joseph Black was led to the discover}

of carbon dioxide.

The publication in 1751 of the "Essay on the

vital and involuntary motions of animals" aroused the

interest of all the outstanding physiologists of the

time, and led him into controversy. It must be

allowed that some of the expressions \jsed by Vhytt

and the manner in which-ho sometimes stated his

opinions, gave an opportunity to his opponents of

which they did not fail to avail themselves. He

also introduced metaphysics and theology into what

should/
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should have been kept within strictly scientific

limits. Seller writing in 1862 says that unless

"/hytt had assigned a oause, "he would not have satis¬

fied those to whom he addressed himself." This may

be true, but in spite of his pleasant and leisurely

style and insinuating interrogatory method of reason¬

ing, perhaps partly because of this, the impression

is given to the reader that he must at times have been

a very irritating opponent.

An extract from a letter of Smellie to a friend

may, or may not, throw a side-light on the manner in

which controversies were conducted by. professors in

Edinburgh in the eighteenth century. Smellie is

discussing dreams. "Another nocturnal entertainment,

though not so alarming, was much more extravagant and
v

ludicrous. I was for some time diverted with a

furious dispute between Dr Monro and Dr VThytt concern¬

ing the uses of the Deltoid Muscle'. The combatants

at length became so hot, that they were just proceeding
to give the dispute an effectual termination by the

intervention of the cudgel, when I aYjoke." It will

bo noticed, however, that Smellie calls the dreem

"extravagant." He goes Onvto discuss the use of

dreams for the analysis of character. Such theories

were then known in Edinburgh.

Dezeimeris in his Dictionary (1828-1039) says,

"Heller/
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"Bailer eut a ce sujct (1' irritabilit^ ), avec Whytt

- - - et d'autres, une discussion dont 1'amour de la
i

verit^ ^tait 1© motif de part et d1 autre, et ou l'on

trouve d'ailleurs ces ^gards et cette retenue que toue

lea hommee et surtout lee Bavaria se doivent r^ciproqu©'-
merit."

Haller begins his article on Yrtiytt in the

"Bibliothoca Anatomica" (1774-1777) with the following

paragraph, "Profeasor & Medicuc primariue Edinburgen-

eiB. Oum me passim sit adgressus, cavendura est, ne

meum de CI. viro judicium a dolore meo vitietur. Magnl

certe ingeni-i vir fuit & perepicacis, & cum pene

ad Stahlii modum de anima omniB in animale motus c&uea

eentiret, me & mechenicos Bibi adversoB invenit,

quorum placita sibi putavit. necesse esse infirmare."

It ia tempting to give more quotations from Halle:?,

but it would lead too far for the present purpose.

In Edinburgh Porterfield in his "Treatise on the

Eye (1759) criticized \1iytt somewhat severely and at

considerable length. He speaks of "the learned

Dr Haller" and of "the learned Dr Clerk " but of"the

ingenious Dr Vlhytt". Bower in his "History of the

University of Edinburgh" follows on much the some linen

as Poi'terfield; he gives \Yhytt oredit for general

culture and metaphysical acutoness, and says, "He was

naturally of a bold enterprising turn of mind, and was

extremely interesting as a public lecturer. His

character/
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character as a medical philosopher stood much higher

on the continent than it did in his native country."

That might only be because there were relatively more

philosophers in his native country, and also more
i

students of the classics than on the continent.

Philosophers, general or special^would not stand out
as much. Grant in his "History of the University"

follows Bower.

Cullen spoke ?dth great respect of Uhytt in

various connections, and his biographer, John Thomson,

gives nearly a hundred pages to a discussion of vital¬

ism, etc., beginning with Hippocrates and going on to

"Whytt to whom nearly thirty pages are allotted.

Abroad Unzer (17?,7-1799) and Prochaska (1749-10pO)^ who
were both familiar with Tflhytt's writings, worked on

similar lines.

In his other works ^hytt continues to prove and

illustrate his main doctrine of a sentient principle.

These writings contributed not a little to his fame,

for whatever subject he takes up, he Bhews the same

unwearying carefulness in observation and attention to

detail.

The "Harveian Oration"v.gives a good account of

his life and work, and though unpublished^it has been

largely used for articles in Encyclopaedias. The

last edition of the "Encyclopaedia Britannica" in

which an article is devoted to TThytt, is the Seventh

(1H42).

The/
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The next full account of his Life and work is 00

thorough that, it might be considered final. It is

the "Memoir", -which was read by Dr William Seller on

the 7th April,1862,before the Royal Society of
Edinburgh and which was printed in the Transactions of

the Society in the same year. For this "Memoir" the

MakDougall - Brisbane prize was awarded to Dr Seller.

He says, "whytt's great claim to a permanent fame,

therefore, is that he was the first to strike into a

right path of investigation, in respect to the relation,

in organic nature, between external impressions and

the movements determined from within the organism."
He gives an analysis of Whytt^ writings, which leave3

little to be desired.

It would be difficult, if not impossible, to

enumerate all the books and papers in which Ifihytt is

mentioned. • Let it suffice here to give some of the

principal of these.

Alison in his "Observations on the Physiological

Principle of Sympathy" (18 26) speaks of TThytt as being

successful as far as he went, and that he himself

(Alison) considered his own observations "only as some¬

what fuller illustrations, of the principles which he

has laid down."

Marshall Hall (I860), Brown-S^quard (1858),

Laycock (1840 and 1869) do him justice. Richardson

(1890) ih a paper on Oullen speaks of "Dr UJhytt, a man

of/
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of the finest qualities."

Sherrington in the "Text-Book of Physiology,"

edited by Schafer (1900) mentions ivhytt as having

shewn that the seat of reflexion was the cerebo-spinal

organ (p.786), that the reflex function does not

depend on the integrity of the cord as a whole

(pp.811 & 815), that the destruction of an anterior

corpus quadrigeminum abolishes reflex contraction of

the pupil to light, M'Whytt,s reflex" (p.915), and as

having drawn attention to the phenomenon of "shock",
a century previous to Hall, although assigning to it

no descriptive term (p.845). This last point

Sherrington brings up again in "The Integrative Action

of the Nervous System" (1920) in very much the same

words (p. 240).

"Whytt's reflex" appears to refer to a case

described in the Collected "y/orks" (p.70,) in Section
XII of the "Essay on the Motions of Animals." "From

this case it seems probable, that the dilatation of

the pupil soon after the coming on of the coma, was

owing to the compression of the thaiami nervorum

opticorum, by the water collected in the brain, which

rendered the retina insensible of the stimulus of

light." "As these different states of the pupil

were more remarkable in the left than in the right eye,

it is probable, that one side of the medullary sub¬

stance of the brain was somewhat more compressed than

the/



32

the other." <&e jo.^xo <+ ffo. 7*2-3. . }M\rJl %
.,. ' 'j* c*- }* 4
That TThytt drew attention to the phenomenon of

shook, obviously refers to his objections to the way

in which Haller carried out some of his experiments,

and made inferences therefrom, e.g. in Section II of

the "Observations on Sensibility", (p.12/1 ).
Brett (I9l2-l92l)» Garrison (1917), Comrie (l9gl)

all mention YThytt appreciatively.

He is mentioned by many foreign writers, as

Luciani, Haeser, Puschmann, Baas, Bilguer, and others.

Some of these names are taken from a list of books, In

which notice is taken of "Whytt, sent to me by Dr Erich
y

Ebstein of Leipzig. Max Neuburger^is specially marke

as giving an excellent account of ^ytt, and H.S.

Reimarus in his "Autobiography" speaks of having

attended fthytt's lectures. Franz Carl Muller is

quoted as saying, "Schon 1770 stellte Vfaytt. die

Behauptung auf, dass die schlimme Krankheit haupt-

~s\t U) ci-t r

( i y " '•' '
VI" (' t ;• I"

(M h 1 k

sachlich in Entbindungsanstalten vorkommt und auf
1! « "

xersetzung fauliger Stoffe zuruckgefuhrt werden musse,

welche die Luft verpesten." "1770" is clearly a

mistake. I have not come across any statement of

that kind, but I have not seen all Ttfhytt1s scattered

articles which seem to have been numerous.

The work of TVhytt which appears to have been most

neglected, is that on the circulation in capillaries.

Perhaps Brown-S<3quard had it in mind when he said

(1858)/
SUC- fcaUo't, die/1 / SeCdJui—
JUXjU/ / 8 <? "1 i&Jile ! Y4- it • Clfii-*jjR(axt^aAyui!eJL.

nct'.y 111 <1*0
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(l86C})j"Before treating of the reflex changes in

nutrition, which are by far more frequent, and more

important to be well investigated, than the reflex

secretions, I must remark that the reflex character

of facts more or less similar to those I have to

mention has been known for a long while, and that the

modern theory is not far in advance of that given, in

this respect, by Robert Ihytt in the last century.

In one of his important works he has shown that the

normal and morbid sympathies either for movements,

nutrition or secretion, are reflex phenomena. Still

more, he has shown that the share of blood-vessels is

very great in many of these phenomena." ' He refers tc

the "Observations on Nervous Disorders."

Whytt states that the very small vessels are

themselves active in promoting the passage of the

blood through them, and he says that the alternate

contractions "may be seen in the legs of a bug: in

the small vessels of which an extraordinary vibration

is discovered by the microscope." (works, p.234

Typed M.S. p.110 ).

Langley in "The Autonomic Nervous System" (1921)
*

refers to Todd's Cyclopaedia Anat. and Physiol.I,p.67] .

Todd (p.671) speaks of "a merely oscillatory movement^

and says (p.672), "But, although the small vessels do

not contribute by their active contraction to propel

the/
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the blood through them, or although they do not as a

whole assist the force of the heart, it is yet very

apparent that they have the power of modifying in a

remarkable manner the flow of blood in particular

parts." He quotes Haller, James Black, Alison,

Marshall Hall, and others, but does not mention TChytt,

The omission of TThytt's name here and elsewhere

may be due in part to his use of the expressions,

"vibratory motion" and "oscillatory motion." He some¬

times appears to mean an oscillation of the whole

vessel; at least a casual reader would be inclined

to think that. But he quite definitely speaks of

contraction. A good deal of work, however, was done

on the circulation in his time, and his name may simply
have dropped out here as elsewhere.

At present much attention is being given tb

circulation in the capillaries. Bayliss in the

Preface to the Third Edition of the "Principles of
(192.0)

General Physiology"^says that the chief addition is a

section on the capillary circulation. Krogh in a

communication to the Journal of Physiology (1921) say^
"Capillaries are contractile and can react indep'enden

ly of the arterial pressure." It is "desirable to

emphasize the quantitative and even qualitative

difference in the behaviour of vessels supplying

different organs." Is Whytt's voice not heard here

saying, "Is not this the sentient principle reacting

according/
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acoording to the nature of the stimulus?" For the
♦

initiation of the present movement in favour of active

contraction Langley gives the credit to Strieker (1865;,
as also does Shafer in the "Essentials of Histology')!

(1920)
11th editionA(p.22l). Langley further mentions Roy
and Graham Brown (1879), Krogh (1919 & l92o) and others.

\Vhytt,s "Observations on Nervous Disorders" and

on "Dropsy in the Brain" are models of clinical

method, and they still repay perusal. There is no

time to bpeak of them here.

I had hoped to say something of Scotland in the

eighteenth century, of Whyttfs contemporaries in

medicine at home and abroad, with a note on some of
Si

the terms used, as vital spirits, sympathy and irrit¬

ability, and of his methods of treatment, but these
v

I must leave alone.

Just one remark about his treatment. Sinclair in

the "Robert Oampbell Memorial Oration" printed in the

"British Medical Journal" (March 11, 1922) says, "It is

more than possible that we abstain from this (blood¬

letting) too often, and that we should reconsider its

value." It might likewise be said that we are too

afraid of opium and alcohol, and for some mysterious

reason are not afraid of tea.

According to Henry Grey Graham, one of the few

general writers who mention TChytt along with Oullen,

Black,/
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Black, the Monros, end the Gregorys, the eighteenth

century in Scotland was one of rapid progress from

MBocial stagnation" to "general energy" from" "ahject

poverty" to "wide-spread wealth."

In conclusion it may he said that Uhytt does not

get the credit which he deserves". For this there may he
some special reasons, as his domestic misfortunes,

his early death, and, it must hB admitted, his way of

expressing himself at times, though this he might have

rectified, had he lived other ten or fifteen years

and had time to revise his work.

Among general reasons I think that we must allow

our own negligence a fairly large place. «Thy do we

not publish Fasti revised from time to time? Surely

this might he done in connection with the "University

Review", which was projected before the War, hut which

has not yet appeared. The Editor is the Lecturer on

the History of Medicine, and with him the Lecturer on

Psychology might well collaborate.

I have omitted much that is interesting in

Whytt's writings, and have left unsaid much that might

be said, hut if I hove proved even to a small extent

that it is worth whilev-;remembering those who have

gone before, my work will not have been done in vain,

and it may perhaps lead to those who come after,

remembering us.

Sfc See appexi ciix® |>.5"1*
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AUTHORITIES QUOTED BY WHYTT,

Aohilllnus
■ / •

Aetius

Albinus

Allan

Alston

Aretaeue

Aristotle

Austin

Bacon

Baglivi

Baker

Balderston

Barbette

Barry

Bartholine

"Basil Valentino"

Bauchinus

Bayle

Bernouilli

Block

Boorhaave, Hermann "'"x

Boorhaave, Kaau

Bond

Bonetus

Borelli

BorrichiuB

Boyle

Bremond

Brunner

Brydone

Celeus

Cheyne

Cicero

Clark

Clarke

Cleghorn

Clerk

Cole ^
\.

Cowper

Daran

Dawson

DesCartes

Diocles Carystius

Dioscorides

Dodwell

Douglas

Drake

Le Dran

Duverney
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Epicurus

Etmuller

•

Fabricius

Du Fay

Fernelius

Floyer

Fordyce

Galon

Gardiner

Gassendi

Geoffrey

Glisson

Gilchrist

De Gorter

Gross

Hales

Haller

Du Hamel

Hamilton

Harder

Hartley

Harvey

Hay

Heister

Van Helmont

Helvetius

Herissnnt

Hieronymus Mercurialis

Highmore

Hildanus

Hillary

Hippocrates

de la Hire

Hoadly

Hoffman

Homberg

Home

Hook
• )

Horace

Houston

Hunauld

Jacobaeus

Junckerus

Jurin

Juvenal

Keill

Kirkpatrick

Lancisi
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Langrish

Laurentiua

Leeuwenhoek

Leibnitz

Lieutand

Linden

Linning

Lobb

LommiUB

Lower

London Dispensatory

Lowthorp

Lucretius

Lupsius

Lymery

Monro Junior

Monro, Donald

Montanus

Morand

More

Morgagni

Morton

Muschenbroeck

Musgrove

Muzzel

Kewcome

. Newton

Nuck

Nugent

Hacquer

Maltre-Jan

Malpighl

Mandeville

Martine

Mayow

Mazini

Mead

Mery

Michelloti

Molinelli

Monro Senior

Ovid

Paul of Venice

Paulus Aegineta

Pechlinus

Petit

Peyer

Pharmacopeia Edinburgensis

Piso

Pitcairn

Platerus

Plempius
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Pliny

Polignac

Porterfield

Pringle

Reaumur

Red!

Ridley

Riolan

Robinson

Rugeel

Rutty

Ruys ch

Santorini

Sauvages

Schwencke

Senac

Sennertus

Septalius

Sharp

Shawenberg

Smith

Spotiswood

Springsfeld

Stahl

Steno

Stewart

Storck

Stuart

Swaminerdam

Van Swieten

Sydenham

Thruston

Tuplius

Vesalius

Vieussens

Walabus

Weitbrecht

Wepfor

Van dor Wiel

Willis

WinBlow

Wisdom

v

Wright
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There is a little difficulty in enumerating the

authorities quoted, because the same name is not

always spelt in the same way, and sometimes it is
$

difficult to know If the same man is meant.

The list of names, however, serves to show wide

reading, constant intercourse with colleagues, care¬

ful consideration of the opinions of others, and

willingness to give credit where credit is due.

This extensive reading must have helped to form

Whytt's style "which was good in both Latin and

English, but indeed a good English style follows

naturally from a good Latin style. Bower points out

that Scotland had not neglected the classical writers

of Greece and Rome, but it was only now in the

eighteenth century that intercourse with England

became general and that books of general interest

were brought north. English writers of influence
r

at the time were, Sir William Temple, (1628-1699),

Dryden (1631-1700), Addison (1672-1719)> and Pope

(1688-1744). These, one would suppose, were read

by Whytt while he was still at St Andrews taking his

Degree in Arts during the formative years of his life.
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Alison, Y/.P.

Anderson, W.

Arnot, Hugo.
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68.

In order to do Yvhytt justice it would be necess¬

ary to go over the various editions of his works, and

the translations into other languages. A recent

writer remarked that there is no English equivalent

to the French word esprit. And the meanings which

have been given to pnouma at different times are many

and various. Books on psychology and cognate subjects

are always peculiarly difficult to translate, and it

is difficult to give the exact meaning of an author,

even in the same language, without using his exact

words.

In the literature I might have mentioned

J.H. Baas, "Grundriss der Geschichto der MedicinM.

Translated by H.E. Henderson, New York, 1889. Baas

calls Whytt a follower of Stahl but gives him a

certain/
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certain amount of credit.

J. Ruhrah i8 mentioned in Dr Ebstein's list as

having published a paper on Whytt -in the Med. Libr.

.& Hist. Journal, Brooklyn, 1904, Vol.11, with a

portrait. And Mr Graham, the Librarian of the R.O.P.

Library, told me of an article by Ruhrah in the

"Journal of the Alumni Association of the College of

Physicians and Surgeons, Baltimore, U.S.A. (1911-1912).

Mr Thin ordered this for me two months ago, but it has
9

not yet come.

Thore is a volume of Y/hytt's Clinioal Lectures

(0.1762) in M*S. in the Library of the R.C.P.

/ ' '
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APPENDIX I. ,

Upon the suggestion of Mr W. J. Hay, Bookseller,

John Knox's HouBe, I looked up the "Edinburgh Evening

Courant" and on the front page of the issue for

Monday, January 4, 1768, I found an advertisement

beginning "This day is published" of "The Works of

Robert Whytt, M.D." The book is described as

"elegantly printed in 4-to, price neatly bound, one

guinea," and a table of the principal contents is

given.

The "Observations on the Dropsy in the Brain"

is advertised separately at 2s. "And this compleats

the ootavo edition of his works."

There are also advertised the "Essay on the Vital

and other Involuntary Motions of Animals, 2d edition,

5s." the "Physiological Essays, 3d edition, 3s7

and the "Observations on the Nature, Causes, and Cure

of those Disorders, which are commonly called nervous,

hypochondriac, or hysteric, 3d edition, 6s."
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APPENDIX II.

In the O.E.D. Sympathy i0 defined as "a (real or

euppoBed) affinity between certain things, by virtue

of which they are similarly or correspondingly affect¬

ed by the same influence, affect or influence one

another (esp. in some occult way), or attract or tend

toward each other. Obs. exo. Hist, or as merged in

other senses.M One of the examples is 1658 R« White

(title)•

In a foot-note (V/orks p. 504) Whytt gives an

historical note on sympathy beginning with Hippocrates.

Curiously he omits Sibbald, who in "Scotia Illustrata",

Edinburgh, 1684, discusses the subject and explains

it in this way, "Compatitur autem pars alteri tribus

modis. Vicinitate. Societate. Communione. This is

the first mention of sympathy which I have found in

Scottish literature, though it was known, according

to the "Archaeological Essays", in Sootland as early

as in the reign of James IV (1488-1513), for the

explanation of his well known fall by John the Leeohe

Abbot of Tungland (1508) is said to be by the

"doctrine of sympathies". As given by John Lesley,

Bishop of Ross, in his""History of Scotland", Edin¬

burgh, 1830, (but a derivative of it, Rome, 1578),

"He causet mak ane pair of wingis of fedderis,

quhilkis beand feosinit apoun him, he flew of the

castell/
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oaatell wall of Striveling, bot shortlie he fell to

the ground and brak hie thee banej bot the wyt thair-

of he a3scryvit to that thalr was sum hen fedderis

in the wingis, quhllk yarnit and covet the mydding

and not the skyis."

For "instinct", see "Works" p.114. Typed MS. p.48.

For "reflex consciousness", "Works" p.206 foot-note.

Typed MS. p.97.

For "reflex aot", "Works" p.287 foot-note. Typed MS.
p.138.

For "muscular movement compared with pendular move¬

ment and elasticity", "Works" p.193 et seq.

Typed MS. p.90. -
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APPENDIX III.

v

Some medical dictionaries still give "Whytt's

disease", e.g. Gould, Borland, Lippinoott, and

Stedman. The last three explain who Whytt was, and

Lippinoott gives "Whytt's Tincture", as a compound

tincture of gentian, cinchona, and orange peel.

Osier in "The Principles and Practice of Medicine",

speaking of Tuberculous Meningitis says, "Our first

accurate knowledge of this affection dates from the

publication of Robert Whytt's Observations on the

Dropsy of the Brain, Edinburgh, 1768. He studied 20

oases and divided the disease into three Btages,

according to the condition of the pulse."

The tincture is given on page 635 of the "Works".

"R. Gort. Peruvian. Pulv. unc. IV.

Rad. Gentian.

Cort. Aurant. ana unc. i. ss. Misce.

Infunde in spir. vin. Gall. lib. IV. in balneo

arenas per dies VI. et cola.

"Of this tincture, I generally give one table-

spoonful, with four or five spoonfuls of water, every

morning, an hour and a half before breakfast, and

between seven and eight in the evening. I sometimes

add to each pound of this tincture, an ounce or more

of the sp. lavend. comp. which improves its taste,

and makes it sit better on some stomachs."

"When/ ,C:-> • >
•

. i-~,(
l J oIu\ Jrt
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"When acid3 do not disagree, twenty or thirty

drops of the elixir of vitriol may sometimes be taken

with advantage in each dose of the tincture." (p.636) /

"When the patients are liable to fits of the true

gout, I increase the proportion of the rad. gentian,

and cort. aurant. in the tinoture, adding at the same

time some nutmeg or ginger, especially if the stomach

be cold and flatulent. In this case also, the

tincture may be taken to the quantity of two table-

spoonfuls twice a-day." (p. 653).
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i \
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PREFACE.

About twelve years ago, not long after the author

of this essay had left the schools of medicine, he

began to be dissatisfied with the common theories of

respiration and the heart's motion; and as he had not

met with any writer, who had given, as he thought,

a just account of the vital and other involuntary

motions of animals, or derived them rightly from their

true source, he purposed some time or other to write

on this subject, if not for the public, at least for

his own satisfaction. In pursuance of this resolution

the following essay was begun in the year 1744, and

might have been finished long ago, had not the author's

time been greatly taken up with more necessary business

In composing it, he has been careful not to indulge

his fancy, in wantonly framing hypotheses, but has

rather endeavoured to proceed upon the surer founda¬

tions of experiment and observation. No doctrine in

philosophy, which was not built on these, has ever

been able to stand its ground for half a century; and

the theories of Rev/ton, and some few others of the

more happy philosophers, have therefore triumphed over

all objections, because they were founded on nothing
i

else but plain facts; facts indeed, whose existence

was/
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was perhaps unknown before, and whose influence is

!so extensive, that while they are simple and uniform

in themselves, they serve as causes for explaining

!innumerable effects. On the other hand, in the

1hypothetical method of philosophising, causes are

;usually assigned, which not only cannot be proved to

ioxiot, but which are frequently more intricate and

complox than ovon the effects to be explained from

thorn. And lndood, it cannot be expeoted that un-

guldod Imagination should hit upon the truth, since

nature has no closely concealed many of her operations

that they often elude the united efforts of genius,

industry, and experiment.

There is one favour which the author would ask

of those who may take the trouble to peruse this

performance, viz. that they would delay passing

judgment upon any part of it, till they have atten¬

tively and fairly considered the whole; because it is

apprehended, that the theory of every one of the

motions here explained, supports and strengthens what
I
is said of the rest, and that-, when all are taken

together, each receives an additional weight of

argument, and appears in a stronger light.
j

Edinburgh,

Octob. i. i75i.
■
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INTRODUCTION.

Physiological writers have divided the motions

of animals into voluntary, involuntary, and mix'd.

The voluntary motions are such as proceed from

an immediate exertion of the active power of the

will. The involuntary and mix'a motions (which last

though subject to the power of the will, yet are not

ordinarily directed by it) may be aptly enough

comprehended under the general denomination of

SPONTANEOUS; since they are performed by the several

organs bb it were of their own accord, and without

any attention of the mind, or consciousness of an

exertion of its povrer: such are the motions of the

heart, organs of respiration, stomach, intestines,

etc.; which have been also distinguished by the

terra AUTOMATIC; though perhaps there is an im¬

propriety in the word, as it may seem to convey the

idea of a mere inanimate machine, producing such

motions purely by virtue of its mechanical con-
t

struction: a notion of the animal frame, which ill

agrees with the inertia and other known properties

of matter.

Although we may be at a loss to explain the

nature of that substance in the nerves, by whose

intervention/



12.

intervention the mind seems to act upon the muscles;

and though we may "be unacquainted with the subtile

structure of those fibres upon which this substance

operates, yet we have no reason to doubt that

voluntary motion is produced by the immediate energy

and agency of the mind; manifold experience con¬

vincing us, that though there be required certain

conditions in the body in order to its performance,

it is nevertheless owing to the will. Nor ought we

to be surprised when we meet with these kind of

difficulties; for they attend most of our inquiries

and researches: Thus, though the laws of motion

and gravitation be fully understood and demonstrated

by philosophers; yet the first cause of motion, the

manner in which it is communicated to bodies, and

the nature of gravity itself, have never been

explained.

But how it comes to pass that many of our

muscles are brought into contraction, not only with¬

out the concurrence of the will, but in opposition

to its strongest efforts, and why most of tho organs

of spontaneous motion are continually agitated with

alternate contractions and relaxations, of which we

are not conscious, while the muscles of voluntary

motion remain at rest, and are not contracted but

in/
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in consequence of a determination of the will to

that end; are questions which have occasioned no

small debate among medical writers, and about which

as yot they are far from being agreed. To clear up

these points, is the principal design of this Essay;

and I flatter myself, that the following account of

the vital and other involuntary motions of animals,

will not loss recommend Itself to equal judges by

its simplicity, than by its agreeableness to the

known laws of the animal oeconomy, and the easy

solution it affords of all the appearances of the

human frame with respect to its involuntary motions.

Nature, as far as we can judge from the plan

and scheme of things surrounding us, delights in

simplicity and uniformity, and, by general laws

applied to particular bodies, produces a vast variety

of operations; nor is it improbable that an animal

body is a system regulated after the same manner.

Following the path, therefore, which nature has

pointed out in her other and more grand operations,
/

I have in this essay endeavoured to show, that all

the spontaneous motions of animals are explicable

upon the same principle, and owing to one general

cause. How far some authors of great note have

been unsuccessful in their inquiries into this matter,

from their neglecting so obvious an analogy, and

endeavouring/
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endeavouring to explain the vital motions of almost

every different organ* by a different theory, is

left to the reader to judge.

As the heart is one of the principal organs

of the body, and its action immediately necessary

to life, I shall begin with inquiring into the

cause of its alternate contraction and relaxation,

and whence it happens that these motions are per¬

formed without the mind's seeming to have any concern

in them, nay in opposition to the strongest efforts

of the will. But it will be necessary, previously,

to lay down a few postulata, as a ground-work upon

which to build our theory of the involuntary motions

of animals in general, and of that of the heart in

particular.
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■p ■ 3 raC&e-cJsidIVa-tAj).
Section I. begins with the statement that

"a certain power or influence lodged in the brain,

spinal marrow, and nerves, is either the immediate

cause of the contraction of the muscles of animals,
T

or at least necessary to it." This is proved by

reference to "the convulsive motions and palsies" of

the muscles, which occur on irritation or destruction

of the medulla cerebri, medulla oblongata and

spinalis.

"When the brain is wanting, nature may have

other ways of supplying the nerves, and of keeping

them in such order, as that they may be able in some

3ort to perform their functions. And since the

spinal marrow not only depends, for its powers, on

the brain from which it proceeds, but also on a

particular secretion performed by its own blood¬

vessels, we may reasonably conclude, that the nerves

proceeding from the brain and spinal marrow are partly

nourished and kept in a proper state for action, by

the fluids conveyed to them, by the small arteries

which are distributed on their surrounding membranes."

"The immediate cause of muscular contraction,

which, from what has been said, appears to be lodged

in the brain and nerves, I chuse to distinguish by

the/
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the terrri3 of the power or Influence of the nerves;

and if, in compliance with cue torn, I shall at any¬

time give it the name of animal or vital spirits, I

desire it may be understood to be without any view of

ascertaining its particular nature or manner of

acting; it being sufficient for my purpose* that the

existence of such a power is granted in general,

though its peculiar nature and properties be unknown."

Experiments in tying and cutting arteries are

doooribed and the conclusion is come to "that the

arterial blood sent to the muscles is only necessary

to their motion, in so far as it supplies the vessels

and fibres of the muscles with fluids proper for

their nourishment, gives them a suitable degree of
\

warmth, and thus preserves them in such a state as

may render them most fit to be acted upon by the

nervous power. While therefore the nourishment and

growth of the muscles are owing to the motion of the

arterial blood through their vessels, their powers

of motion and sensation proceed from the nerves alone.

"The muscles of living animals are constantly

endeavouring to shorten or contract themselves."

"The natural contraction of the muscles is owing

partly to all their vessels being distended with

fluids, which separate and stretch their smallest

fibres. — But farther, the natural contraction of

the/
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the muscles is, in a great measure, to he ascribed to

the influence of the nerves, which is perpetually

operating upon them, though in a very gentle manner:--

"The natural contraction of the muscles arising

from the constant and equable'action of the nervous

power on their fibres, and of the distending fluids

on their vessels, is very gentle, and without any

such remarkable hardness or swelling of their bellies,

ao happens in muscles which are contracted by an

effort of the will.

"As often as the influence of the nerves operates

more powerfully than usual on the muscles, they are

excited into stronger contractions, which are not

natural, and therefore may be called violent. This

extraordinary action of the nervous influence may be

owing either to the power of the will, or to a stimulu

"Voluntary contraction is owing to the stronger

action of the nervous influence upon any muscle,

excited by the power of the will."

Stimuli of various kinds - mechanical and

chemical - and the consequent contraction in muscle,

are considered. "Unless the motions of irritated

muscles depended upon the brain and nerves, it would

be difficult to conceive why an irritation of the

medulla oblongata or nerves should occasion more

violent convulsions of the musoles in animals newly

killed,/

tl

3 •
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killed, than an irritation of those muscles themselves

In the following paragraphs various statements

are made about the contraction of muscle, each being

illustrated by examples.

"In proportion as the stimulus is more or less

gentle, so is the contraction of the muscle to which

it is applied. The effects of different
1

stimuli depend very much upon the peculiar constitutions
of the norves and fibres of the muscles to which they

j

are applied: Further th© same organs in different
I
|

:pooplo are sometimes very differently affected by the

same stimuli; "

"An irritated muscle does not remain in a con¬

tracted state, although the stimulating cause con¬

tinues to act upon it; but is alternately contracted

and relaxed. — In morbid cases, our muscles or

muscular organs are frequently affected with a con¬

tinued contraction or fixed spasm; which symptom,

however, is owing either to an irritation of the brain

or nerves, or of the muscles themselves: nay, even

in a sound state there are a few — muscles which --

remain uniformly contracted as long as the stimulating

cause continues to act with the same degree of force,

such as the orbicular muscle of the uvea , the bladder

of urine, and some others."

"Irritated muscles are not only agitated with

motions/
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motions while the stimulating cause continues to act

upon them, but also for some time after it is removed;

although these motions become gradually weaker, and

are repeated more slowly."

"The motions of muscles from a stimulus are

altogether involuntary.1 'This is illustrated by the

behaviour of the acceleratores urinae while the semen

is being poured into the beginning of the urethra,
j

and tho muscles of the eye when gently stimulated

| with the point of a file, and by the motions of the
!
.stomach and diaphragm when excited by emetics.

Such motions "can neither be accelerated, retarded,

augmented nor diminished by the power of the will."

"From which it follows, that the power of stimuli

in exciting the muscles of living animals into con¬

traction, is greater than any effort of the will."

This is illustrated by the effect of electricity on

a palsied arm. "If then, the voluntary muscles can,

even in a palsied state, be excited into contraction

by the action of a stimulus on their fibres, it follow

that when this is applied to them in a sound and more

sensible state, any effort of the will to prevent

their contraction must be vain and impotent. Hence

the muscles of voluntary as well as of involuntary

motion cease to be under the power of the will, while

their nerves or sensible fibres are irritated

by/
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by stimuli."

"Although we cannot, by an effort of the will,

prevent the motion of any muscle whOB© fibres or

nerves themselves are irritated, yet we can, in many

cas©3, restrain the action of certain muscles, whose

motions are excited by an irritation of a distant

part, with which they have a particular sympathy; thus,

wo can prevent the motions of the muscles employed

in coughing, and in voiding the urine and faeces,

when the traohoa, bladder, and rootum, are only

slightly stimulated; unless these parts have been

rendered much more sensible than usual, by being

inflamed, or deprived of their mucus."

The next paragraph is a recapitulation.

"There are three kinds of contraction observable in

the muscles of animals, all of them different from

each other, viz. natural, voluntary, and involuntary,

from stimuli. The first is gentle, equable, and

continued, and is owing to the causes mentioned.(p.16 )

The second proceeds immediately from the power of the

will, 1b always stronger than the former, and may be

continued for a longer or shorter time, or performed

with more or less force, as one pleases. The third

is strong, but, suddenly followed by a relaxation^

seems to be a necessary consequence of the action of

the stimulus upon the muscle, and cannot be affected,

either/
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either as to ita force or continuance, by the power

of the will.

"That continued contraction or fixed spasm, with

which our muscles are sometimes affected (p./S ) being

almost always a morbid symptom, and not the natural

or usual effect of an irritation of their fibres, its

particular consideration is of less use in treating

of the vital and other involuntary motions of animals
i
! •

in a sound state."

"The natural contraction above explained (p. 18 )

is what we observe in the sphinoters, and in muscles

whose antagonists are paralytic or destroyed."

"While the sphincters of the anus and bladder,

and those muscles whose antagonists are destroyed,

remain always in a state of contraction, and while

such muscles as have antagonists are kept in

aequilibrio, or without any motion, except when

the will interposes; the heart, which has no proper

antagonist, is alternately contracted and dilated,

without our being able, by any effort of the will,

directly to hinder or promote its motions."

"The contraction of the heart is, therefore, not

only involuntary, but of a different kind from that

of the sphincters and muscles deprived of antagonists;

and seems, as to its appearances, to agree with the

contraction of muscles from a stimulus."

"The/ , >



"The mind may, by disuse, not only lose its power

of moving even the voluntary muscles, except in a

particular way, but also of exciting them into con¬

traction at all. Of the former we have an example

in the uniform motions of the eyes; and of the latter

in the muscles of the external ear, and of such

members as have remained long without motion."

fid-
In Section II various opinions.are reviewed, as

that of many of the ancient physicians, that the motio

of the heart was owing to a vital principle particu¬

larly residing in it, that of Galen, that motion was

a3 natural to the heart, as rest to the other muscles,

that of Des Cartes who attributed the motions to the

ebullition of the blood dropping into its ventricles.

"After Harvey's doctrine of the circulation was fully

established, the heart was allowed to be a muscle,

and its systole to be analogous to the contraction of

other muscles; the vital spirits of the nerves were

supposed to flow alternately into its fibres, either

on account of valves, which by turns admitted and

denied them a. passage; or because it was thought that

the spirits could only be discharged by drops, and

not in an equable stream, from the extremities of such

subtile tubes as the nerves were conceived to be."

Boerhaave thought that the cardiac nerves must be

compressed/
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compressed at the end of every systole, "whence the

motion of the spirits being intercepted, the heart

must be rendered paralytic; but that whenever, upon

the subsequent contraction of the auricles and arteries,

this compression ceases, and the nerves transmit their

fluid a3 formerly, the heart must contract anew."

Whytt shews that this is not possible anatomically,

and it does not agree with what we know of dying

animals or frogs and fishes, nor does this theory

help to explain the spontaneous action of other organs.

"The learned De Gorter, fully aware that the

supposed alternate compression of the cardiac nerves

afforded no satisfactory account of the motions of

the heart, supposes that vital or involuntary motion

is owing to one and the same cause, both in the heart

and other organs of the body: this cause he imagines

to be such a structure of the involuntary muscles,

that, when their fibres are dilated by the spirits,

the small nerves which pass between them are com¬

pressed; so that no sooner are the fibres inflated,

than the spirits are intercepted, and consequently

the muscle begins to be relaxed; but by this relaxa¬

tion of the muscular fibres, freeing the nerves from

compression, the spirits are transmitted as formerly,

and the muscle is contracted anew."

Against/
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Against this theory it is pointed out that this

is mere hypothesis and in any oase does not agree

with what is known of other muscles. Elasticity of

the fibres is set aside as an explanation, because

the sides of the heart contract with a much greater

power than that with which they were forced asunder:

there must therefore be some additional impetus.

ja.ZZ^jy-38
In sections III and IV the systole, relaxation,

and diastole of the heart are discussed. The first

and last are violent; the second is natural to the

heart.

A hypothetical general structure in the brain,

determining the vital spirits through-the nerves of

the heart alternately would not account for the

motions; "since its alternate contractions continue

for some time after all communication between it and

the brain has been cut off." And as the contractions

continue after the heart is separated from the body,

the filling of the coronary vessels is not a cause.

"It remains to inquire, what Influence the

returning venous blood, with which the ventricles of

the heart are distended during its diastole may have

in producing its subsequent systole. And is it not

reasonable to suppose, that this fluid returning by

"k*10 cav^e an<i pulmonary veins, and rushing into the

cavities/
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cavities of the heart, with a considerable force, must
I

by distending its fibres, as well as by its motion

and attrition upon the scabrous surface and fleshy

pillars of th© ventricles, so stimulate and affect

the nerves of the heart as to bring it immediately

into contraction?" In support of this theory Whytt

quotes Harvey and Glisson in a footnote. The rest

of the sections is devoted to proving that the blood

acts upon the heart both by its composition irritating

the internal surface of the ventricles,, and also by
its weight and impulsive force stretching and extend¬

ing the fibres which compose its ventricles.

"In animals newly dead, warm water, air, and a variety

of other stimuli excite into action this power which

seems to reside in the fibres of the heart."

Relaxation is caused by the blood being expelled

out of the cavities of th© heart and the fibres of

the muscle which were in a violent state, endeavouring

to return to their natural Btate. The "full diastole

is produced by the returning venous blood, which

enters its cavities with a considerable force."

"The blood, in its return, enters the ventricles with

considerable force, and, by dilating them, acts in

some respect as antagonist-muscles do In other parts

of the body; and, at the same time, by its gentle

irritation, it is the cause of their subsequent

contraction."

in/
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The bladder has its contractile power overcome

by the urine gradually oozing into its cavity from the

ureters. The diaphragm, abdominal muscles, and

levatores ani,assist the contractions of the muscular

fibres to open the sphincter, after which "the con¬

tractility of the bladder alone is sufficient to expel

the urine."

f.SH
In Section VI the first question to be discussed

is the alternate systole and diastole of the arteries.

"The diastole of the arteries, like the dilatation

of the heart, is owing to the blood pushed into their

cavity, with a considerable force, and their systole

or succeeding contraction is effected chiefly by their

elasticity, and partly by the proper contraction of

their muscular coat, excited by the blood gently

stimulating their internal surfaoe, and at the same

time stretching their fibres."

"Besides this, there is a vibrating or oscillatory

motion in the inferior orders of vessels, to which the

direct force of the heart does scarcely reach, and

where elasticity is not concerned." "The motion of

the fluids through the inferior orders of vessels and

secretory tubes of the glands, to many of which the

impulsive force of the heart seems not to extend, Is

chiefly carried on by the vibrating contractions of

these/
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these vessels, excited "by the gentle stimulus of the

circulating fluids."

"The fluids are in some sense the cause of their

own motion; since, without their stretching power

and stimulating quality, the heart and arteries, how¬

ever well fitted fox' muscular contraction, would re¬

main unactive and at rest: and that as the con¬

tractile power of the solids is necessary to carry on

the vital functions, so likewise is the action of the

fluids upon the solids, in order to excite their

muscular power into action.

In Section III it was said, "Heat seems to be

no more than a quick vibration or motion in the

smaller parts of bodies; therefore the blood, as it is
v

a warm fluid, will have its particles agitated by

perpetual vibrations." And here it is said,

"Heat not only renders the heart and vascular system

more sensible, but, by raising an intestine motion

and brisk vibrations in the particles of the fluids,

must necessarily communicate some degree of irritation

to the solids; and thus bring them into alternate

contractions .1T

Similar arguments are brought forward to explain

the erection of the penis. "There is no example to be

found of any motion or action in the animal body being

performed/
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performed by the contraction of the nerves, whose

office is to supply the muscular fibres every¬

where through the body, with that influence or power

which seems to be immediately necessary to their

contraction: but, by the increased oscillatory motion

of the small vessels, which we have assigned as the

cause of the erection of the penis, we daily observe

a variety of sudden and surprising ohanges produced

in the circulation. To this is to be ascribed the

profuse secretion of pale limpid urine, to which

hysterical people are so liable; as also the tears

from the lachymal vessels, in people affected with

great joy or griefBlushing ,"which attends a

sense of shame", is caused by "an increased oscil¬

latory motion of the small vessels of the face."

"Why this affection of the mind should produce such

a change in the circulation of the blood in those

parts rather than any other, we do not pretend to say

Sufficient it is, that from experience we know that

the several parts of the body are variously affected

by the different passions of the mind."

As the semen acts as a stimulus to the urethra,

the ovum excites the musoular coat of the Fallopian

tubes to contraction.

Section/
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p-£9
Section VII begins with a discussion of the pupil

and its variation according to the degree of light to

which the eye is exposed and the distance of the

objects to which the eye is directed.

"The natural state of the pupil is that of

dilatation; for since the longitudinal fibres of the

iris are much more conspicuous and stronger than the

circular plane, they must, by their natural contraction,

keep the pupil always dilated, unless the latter are

excited into action by some cause." "The coarctation

of this passage is owing to the action of light on the

eye as a sensible organ, and its dilatation is owing

to the superior contractile power of the longitudinal

fibres of the uvea, when the eye is left to itself,

and not affected by any external cause."

"The pupil is contracted more or less in pro¬

portion to the quantity of light admitted into the

eye, not on account of any immediate action of this

subtile fluid on the fibres of the iris, as some

have imagined, but in consequence of its affecting

the tender retina with en uneasy sensation."

The phenomena in cataract are then discussed.

"When one eye is quite lost by a confirmed amaurosis,

if the sound one be covered or kept shut, the pupil

of/
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of the diseased eye remains in every degree of light

immoveable, and of the same size; but if the sound

eye is exposed to the sun-beams, the pupil of the

other, which showed no motion before, will be observed

to contract. This contraction can only arise from

the sympathy between the two pupils; and shews, that

when the sound eye is covered, the defect of notion

in the morbid eye is not owing to the nerves of the

uvea being paralytic, but to the want of a cause

increasing their action upon the orbicular muscle of

the pupil."

"But if we allow the contraction of the pupil to

be owing to a sentient active principle, which, in

proportion as it is more or less affected by the

uneasy sensation arising from the action of light on

the retina, contracts the pupil in a greater or less

degree; then, when one eye is 3hut, its retina being

no more exposed to the light, and consequently the

sentient principle being no longer excited to con¬

tract the orbicular muscle of the uvea, its pupil

must be widened by the natural contraction of the

stronger longitudinal fibres of that membrane: but

as the mind has, from the time of birth, been always

accustomed to contract the pupils of both eyes at the
. V - . ■

!same time, the one pupil can no more be relaxed with-

| out/
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.

-without the other "being partly relaxed, than one eye

can be directed to the nose, while the other is
*

turned from it: for how much soever the motions of
♦

certain muscles are owing to the immediate energy of
I

th9 mind, yet it is -undeniable, that by constant

habit, ts scon lose the power, of moving them, except
I

in a particular way: and as this is true of the eyes, ,
I

whose motions are of the voluntary kind, it can¬

not well be denied to take place in such muscles

whose action is from the beginning independent on

the will."

"The necessity of the contraction of the pupil

when we look at near objects, in order to render

vision more distinct, is easily understood; for as

in near objects the divergency of the rays is greater

than in distant ones, and as those rays only serve

for distinct vision which do not diverge much from

the axis of each pencil, the pupil must be contracted,

in order that the useless or disturbing ones may be

excluded. The contraction therefore of the pupil

in viewing near objects, is not solely owing to the

spiBsitude of the rays reflected from them,

but chiefly to an effort of the will in order to

distinct vision: In looking at anything nearer

the eye than that distance at which we see distinctly,

and/
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and with the greatest ease, the contraction of the

pupil is principally owing to a voluntary exertion of

the mind's power in order to render vision more dis¬

tinct; and but in a very small degree, to the stronger

and more vivid light, which the object, on account of

its vicinity, reflects upon the eye."

"Since the image of any object is formed by the

union of the pencils of rays that flow from each

point of the object in correspondent points of the

retina, it appears, that its magnitude depends on no

other circumstances, but the real magnitude of the

object, and its real distance from the eye. The dif¬

ferent size of the pupil may, agreeably to what has

been observed above, affect the lustre and accuracy

of the several points of the image, but cannot alter

their distance, because the axis of the several

pencils, and their angles of inclination, continue

the same, whatever is the bulk of the pupil."

"Neither the single effort of the mind to avoid

indistinct vision, nor a vivid light alone, can con¬

tract the pupil to its least size, that is, not so

much as when both these causes of its contraction
: ,

are united."

The dilated pupil in infants and the smaller

pupil in old people are next discussed. In the

former case, the undeveloped state of the cornea

prevents/
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prevents ray3 of light from being freely transmitted

to the retina or properly colleoted upon it. In the

latter case, involutionary changes cause diminished

elasticity of the longitudinal fibres of the uvea

and diminution of the quantity of the humours of

the eye, whereby the eye becomes less.

This part of the section closes with an account

of hemoralopia, nyctalopia, and a case of double

putt a serena. It is noteworthy that the words

hemoralopia and nyctalopia are printed in Greek

characters, but the modern meaning is given to them,

hemeralopia being used for night-blindness and

nyctalopia for day-blindness.

"The ear would have been unfit for hearing

distinctly a diversity of sounds, were not some of

its parts capable of various degrees of tension.

A musical chord, of a determinate length and tension,

can only vibrate harmonically with one particular

sound; if therefore there was no mechanism, by means

of which the membranes of the tympanum and fenestra

ovalis could be more or less stretched or relaxed,

they could only be harmonically affected by one sound;

which, therefore, alone would be heard' distinctly

and all others more or less confusedly."

The mechanism consists of the three muscles con¬

nected/
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connected with the malleus and the one muscle con¬

nected with the stapes, the membrane of the tympanum

being rendered more or less tense by the former, and

the membrane of the fenestra ovaljs by the latter.

"That th© motions of the muscles of the internal

ear proceed from the mechanical action of sound or

vibrating air on their fibres, the analogy of the

motions of the pupil would seem to contradict. And,

if thio were the caso, why should not all the muscles

of the mallous be equally contracted by the same

sound? And why should those which serve to stretch

the membrane of the drum be excited into motion by

acute sounds, while the muscle which relaxes it is

only brought into action by grave ones? As brute

animals, upon the first perception of any noises turn

their external ears towards the place from whence it

comes; so, at the same time, they adapt their internal

ear to it; the first of these motions cannot be denied

to flow from their sentient principle actuated by the

sound; why then should we doubt that the latter

proceeds from the same cause?

"The motions of the muscles of the internal ear,

in consequence of various sounds, are not only un¬

attended with any consciousness of volition, but are

I altogether involuntary; for we cannot move them except

when sound strikes the ear, nor hinder them to act

when it does."

Section/
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f-6l
Section VIII begins with a definition of respira¬

tion and an explanation of its mechanism. "Respiration

is that action whereby a certain quantity of air is

alternately received into the lungs and expelled out

of them: it consists of inspiration and expiration.

Inspiration, or the reception of air into the lungs,

is owing to the contraction of the intercostal muscles

and diaphragm, whereby the cavity of the thorax is

both lengthened and widened; for as the lungs, to¬

gether with the heart, etc. perfectly fill the cavity

of the breast, and as their exterior surface i8 every¬

where contiguous to the pleura and diaphragm, it

necessarily follows, that when the diaphragm, by its

contraction, descends, and the ribs, by the action of

the intercostal muscles, are raised, the lungs must

follow them, and consequently the external air must

rush In by the glottis, to fill the vacuity that would

otherwise happen in the cavity of the chest.

"Inspiration being thus performed, the inspirators-
muscles are relaxed, upon which the ribs by the

renitency of their elastic cartilages return to their

former situation, and the diaphragm, by the reaction

of the stretched peritonaeum, pericardium, and

abdominal muscles, is pushed up Into the thorax;

whoso/
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whose oavity being therefore diminished, the air con¬

tained in it must be expelled by the glottis.

"In order to account then for the alternate

motions of respiration, it is only necessary to shew,

why the intercostal muscles and diaphragm are

alternately contracted and relaxed; since their con¬

traction occasions inspiration, and their relaxation

allows the elastic force of the cartilages of the

ribs, etc. to produce expiration."

Here follows a refutation of the theory that the

lungs are active in respiration. "It is easy to shew,

that the lungs cannot be endued with a power of

expanding themselves, independent of the dilatation

of the thorax, as Mr Bremond seems to think, after

Platerus, Sennertu3, and others, who in this followed

the Arabian physicians. "Supposing the vesicles of

the lungs empty and collapsed, by what mechanism can

they expand themselves, or where are the antagonist

muscles that can overcome the natural contraction of

their fibres? All the hollow muscles of animals are

continually endeavouring to contract, nor can they be

dilated by any mechanism of their own:^ The bladder,
and the stomach and intestines, are taken as examples.

"They are ever endeavouring to arrive at their least

capacity.". It follows, therefore, that the pulmonary

vesicles/
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vesicles and cells which are composed of elastic con¬

tractile fibres, cannot be dilated by any poxver or

action of their own."

"We proceed next to inquire, by what power or

mechanism inspiration and expiration alternately

succeed each other, or why the intercostal muscles

and diaphragm are contracted and relaxed by turns,

as long as life remains.

"The learned Boerhaave supposes, that, at

the end of inspiration, the blood is transmitted in

smaller quantity to the loft ventricle of the heart,

since the pulmonary vessels must be considerably com-

pressed by the lungs, which# at that time are greatly

distended with air; hence he conceives, that not only

less blood will be distributed to the intercostal

muscles and diaphragm, but, also, that the influence

of their nerves must be weakened; as the secretion

of the spirits in the cerebellum must be diminished,

when a smaller quantity of blood is pushed into its

vessels by the heart: the causes, therefore, which

are supposed to contract the inspiratory muscles,

being weakened at the end of inspiration, these

muscles will be overcome by the natural resilition

of the elastic cartilages of the ribs, together with

the re-action of the abdominal muscles, &o., i.e.

expiration must necessarily follow; but no sooner doe

the/
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the blood, by the motion of the lungs in expiration,

flow in a more plentiful stream to the left ventricle

of the heart, than the causes actuating the inspirator

muscles begin to increase; whence these muscles are

contracted a-new; i.e. inspiration is produced, to

which for the reasons above mentioned, expiration must

necessarily succeed; and in thi3 way the alternate

motions of the chest in respiration are carried on

through life. This theory, it must be owned is

ingenious, and has an air of simplicity which further

recommends it; but if strictly examined, I doubt it

will be found insufficient to account for the alternat

motions of the thorax, and the other appearances of

respiration."

1. If this were true, the heart, "which also re¬

ceives its nerves from the cerebellum," would be

affected in the same way. But the pulse is equally

strong at the end of inspiration as at the end of

expiration, "as far as our sense of feeling can

determine".

"2. After both the carotid arteries have been

tied in a dog, the motions of the heart and respira¬

tion went on in the ordinary way, while in the mean¬

time the cerebrum and cerebellum were deprived of

more than one half of the blood usually bestowed on

them."

" 3. /
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"3. After the lungs have been kept for some con¬

siderable time in a collapsed state by an effort of thle

will, the inspiratory muscles immediately —

contract, and produce a new inspiration; which, how¬

ever, could not happen if Boerhaave's theory was

true;"

"4. — After both sides of the thorax were laid

open, the diaphragm and intercostal muscles continued

their alternate contractions for a long time, although

the lungs were collapsed and motionless."

"5. Lastly, The various appearances of respiration,

in the air-pump, diseases of the head, asthma, and

the symptoms in melancholy people, are not to be

accounted for from Boerhaave's theory, and are alone

sufficient to overturn iti"

Dr Martine's theory of the alternate compression

of the phrenic nerves at the end of inspiration is

then disposed of as inadequate to explain all the

phenomena and there is also the fact that "the soft

and spungy lungs" would not be capable of compressing

the nerves sufficiently.

"The various opinions of other writers, I shall

not stay to enumorate, much less undertake to examine,

but proceed to give an account of the motions of the

thorax, which it i3 hoped will tend equally to explain

the experiences observed in respiration, whether the

lungs/
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lunga and other instruments concerned in it be in a

natural or diseased state."

"1. -- After expiration the blood, on account of

it3 difficult passage thro1 the pulmonary vessels,

is partly accumulated in them, and, by stretching thei

sensible fibres and membranes, acts as a stimulus

upon the pulmonic nerves, occasioning an uneasy sense

of fulness, stoppage, or suffooation in the breast. —

The blood — will, not only by its quantity stretching

their vessels, but also by its heat, occasion an un¬

easy sensation, that is, act upon these parts as a

stimulus;n

"2. If it be asked, how a stimulus or uneasy

sensation in the lungs can affect the inspiratory

muscles, with which they seem to have no immediate-

connection? I should answer, It were easy to ascribe

this effect to a sympathy between their nerves; a

phrase indeed oftener used than well understood! —

As the nerves of the inspiratory muscles and lungs

most certainly do not terminate precisely in the same

part of the brain, but probably in places somewhat

distant from each other, any sympathy that obtains
t

between them, as proceeding from one common origin,

must be owing to something equally present in these

several places, i.e. to the mind or sentient principle

for without supposing some percipient BEING in the

braln>/
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brain, how can an irritation of the extremities of

the nerves, taking their rise from one part of that

organ, occasion a more than ordinary derivation of

spirits into such nerves as have their origin from a

different part? If external objects act on the

nerves only, by putting a stop to the equable pro¬

gression of their fluids, or by exciting some vibrators-
motions in them, how can any of these occasion, not

only a more copious derivation of spirits through the

nerves thus affected, but also through a variety of

other nerves with whioh they have no connection, and

whose rise is from a different part of the brain?

The sympathy, therefore, or consent observed between

the nerves of various parts of the body, is not to

be explained mechanically, but ought to be ascribed

to the energy of that sentient BEING, which in a

peculiar manner displays its powers in the brain,

and, by means of the nerves, moves, actuates, and

enlivens the whole machine."

"When the inspiratory muscles are contracted;

we are not to ascribe this to any unknown sympathy

acting mechanically upon these muscles or their

nerves; but to the MIND or sentient principle, which

being affected by the uneasy perception in the lungs,

is thereby excited to increase the action of the

nervous influence upon the intercostal muscles and

diaphragm;"

"3./
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M3. It does not appear, that any effort of the

mind or sentient principle is necessary to expiration;'

for this naturally takes place as soon as the muscles

of inspiration cease to act."

"4-. If it t>e demanded, why, after the lungs, "by

an effort of the will, have been kept for some time

in a state of full inspiration, the inspiratory

muscles are immediately relaxed, when this effort

ceases, and not rather continued in a state of con¬

traction, seeing there is an uneasy sensation in the

lungs, equal to what happens after expiration? the

answer is, That the disagreeable sensation is of a

different kind, and which the keeping the lungs in

a state of inspiration would tend rather to increase

than remove: for ouch is the constitution of our

frame, and the lav/ of that wonderful union between

the soul and the body, that the former, upon any

uneasy perception, produces such motions and changes

in the latter, as naturally and most effectually tend

to lessen it, or expel the irritating cause."

"5. — As the convulsive motions of coughing,

sneezing, and the hiccup,^, are undoubtedly owing to

an uneasy sensation affecting the mind, may we not

conclude, that the gentler stimulus of the blood, in

the vesselB of the lungs, becomes, through the inter-

vontion/
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intervention of the mind or sentient principle, the

cause of the less violent motions of the inspiratory

muscles? .

6. The phenomena in morbid cases and in animals

placed in a receiver partly exhausted of air are

easily explained upon the principles laid down but

they are inconsistent with mechanioal accounts of

respiration. "In these cases, the brain, and common

sonnorlum, being greatly affected, the mind or

sontiant principle must have been much less sensible,

than it usually is, of any impression, irritation, or

stimulus affecting the nerves. Hence, after expira¬

tion, whloh, from the resilition of the cartilages

of the ribs, &c. naturally, and without the inter¬

vention of the mind, succeeds inspiration, a long

pause intervenes, before a new inspiration comes on;

because the mind is not roused to exert her influence

till the uneasiness and sense of suffocation in the

breast becomes so considerable, as to awake her, as

it were, out of a profound sleep."

"Thoughtful melancholy people, whose minds are

fixed upon some particular object, being thereby less

affected by the stimulus or slight uneasiness which

begins to be felt in the lungs, after expiration is

ended, usually breathe more slowly, and after longer

intervals, than those who are in perfect health; by

which/
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which means, the blood passing less freely through

the pulmonary vessels, and being accumulated in them,
a sense of weight and suffocation arises, which more

powerfully affects the mind, obliging them, often,

to draw in, a more than ordinary quantity of air, and

occasioning what is usually called a deep sigh.

"By what mechanism can it be, that in the half-

exhausted receiver, animals breathe quicker and higher

than in the open air? —- It is evident, upon the

theory which we have offered, that in 'proportion as

the air in the receiver i3 exhausted, and respiration

becomes more difficult, the mind must increase its

efforts, in order to dilate the lungs more fully,

and to get rid, if possible, of that anxiety, or

sense of suffocation, which always accompanies the

stagnation of the blood in the pulmonary vessels, or

its difficult passage through them.

"Lastly upon what hypothesis, founded wholely

on the received properties of bodies and the laws of

motion, can it be shewn, that the frequency and

fulness, slowness and smallness of respiration should,

in healthy people, be constantly in proportion to the

heat and cold, rarity and density of the air?"

"7. Respiration differs from most of the other

spontaneous motions, in being subject to the power of

the/
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the will: thus we can at pleasure acoelerate, retard,

or put a stop, for some time, to the motions of the

intercostal muscles and diaphragm: — But' though

respiration thu3 differs from the proper involuntary

motions, yet it does not perfectly agree with those

that are voluntary, since it is regularly performed

in time of sleep, and when we are awake, although we

be not conscious of it."

"But whatever may be the efficient cause which

thus subjects respiration to the government of the

will, the final cause of this difference between it

and the other vital motions is pretty evident: for

wore it not that the motions of the muscles employed

in respiration may be varied at pleasure, we should

not only be unable to evacuate the urine and fabces,

but must have been deprived of speech.

"If it shall be objected, that the motion of

respiration cannot be owing to the mind or sentient

principle; because it obtains at all times, and is

kept up when we are asleep and not conscious of it,

equally as when we are awake and attentive; I would

observe that a variety of actions are performed by

the influence of the mind, without our adverting

to them." Examples are given, as the movements of

the eye-lids, and the swallowing of saliva, talking

and moving during sleep.

"And/
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"And this I should ta&e to b© no small proof of

the mind, as a sentient principle, being often affect¬

ed by what passes in the body, and in consequence

thereof, excited into action, when, in the meantime,

we do not advert to any such thing."

j>.loy
Section IX treats of the beginning of respira¬

tion. "However presumptuous it may appear to attempt

the solution of a problem, in which some of the

greatest physiologists have failed, I must beg leave,

however, to say, that I think it as easy to account

for the beginning of respiration, as for its con¬

tinuance when once begun; and that both are owing to

the same cause, namely, to an uneasy sensation in
the lung3."

"The necessity of air and aliment commences with

our birth; and as we are excited to take in meat and

drink by the uneasy sensations of hunger and thirst,

which, as faithful monitors, never fail to warn us

when these are wanted, but immediately cease upon the

appetite'3 being satisfied; so, to prevent our being

in danger of perishing thro' the want of fresh air,

there arises, unless the action of breathing be con¬

tinually repeated, and new supplies of fresh air

thus brought into the lungs, an uneasy sensation,

which/
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which may not improperly he termed the APPETITE of

breathing."

Breathing is then compared to the taking of food,

which cannot be accounted for "without having .recourse

to the mind; why should we attempt to explain the

action of respiration from principles purely mechan¬

ical, and deny the perception and operation of a

sentient active principle to be the cause which at

first begins, and ever after continues it? I should

think that the analogy were too strong not to strike

every unprejudiced mind!"

"As food has the highest relish to a hungry

person, so, to one half-suffocated for want of air,

nothing is more refreshing or more greedily taken in

than that fluid."

It is then shewn how the circulation of the blood

must be quickened and "more copiously determined into

the pulmonary artery" just before and during birth, so

that there will "ensue a greater degree of heat, and

fulness, a more active stimulus and uneasiness in

these vessels", i.e. the vessels of the lungs.
f.114

"Nor is breathing the only action performed by

a new-born child, which it was a stranger to before,

since sucking is equally new to It as breathing.

The former has been generally referred to instinct,

and/
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and so perhaps may the latteh: hut as I would decline

the use of words whose meaning may be obscure or
&•

indeterminate, I shoiild say, that sucking and breath¬

ing are owing to particular sensations in the body,

determining the mind or sentient principle to put

certain muscles or organs in motion."

After several theories are discussed and set

aside, the section ends with this paragraph,

"Having thus shewn, that all the vital and other
*

involuntary motions of animals are owing to stimuli

of one kind or another, acting either immediately

upon the organs moved, or on some neighbouring part

with which they seem to have a peculiar sympathy;

it remains that we next inquire, whence this power

of stimuli over the muscles of animals must be

derived?" - .

fo-lVL
Section X accordingly begins with the following

statements: "Th© muscular fibres of animals are so

framed, as to contract whenever a cause proper to

excite their action is applied to them, or, in defect

of this, always to remain at rest. This cause is

either an effort of the will, or a stimulus of some

kind or another: to the former are owing the voluntary

motions; and to the latter all ouch as we call vital

and spontaneous.

"How,/

Orej- -JyCLt '<V> iVuVn.
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"How, or in what manner the will acts upon the

voluntary muscles, so a3 to bring them into contraction,

is a question beyond the reach of our faculties; and,

indeed, were it otherwise, the answer would be here of

no great importance, it being sufficient that experi¬

ence convinces us that the will is really possessed

of the power. But, in this our endeavour to trace

the vital and other involuntary motions up to their

first source, it seems to be a matter of no small

moment, to investigate the cause or causes which

enable stimuli of various kinds to excite the muscles

of living animals into contraction."

1. Mere elasticity of muscular fibres is not a

sufficient explanation, since "an elastic body
s.

is no more than a piece of dead inactive matter";

it recoils "only in consequence of its being acted

upon", and "with a force proportional to that which

bent or wound it up."

2. The theory of animal spirits, lodging in the
f*i j}!* q 0

cavities of the muscular^ and consisting "of a number
of little springs wound up, which, by the application

of stimulating bodies, being put into vibratory

motions, dilate these fibres, and so render the whole

muscle shorter", is unsatisfactory; "for these spirits

must either act intirely as a mechanical power, or

not: if the affirmative be taken, it must be granted,

at/
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at the same time, that their reaction, like that of

other elastic bodies, cannot exceed the power acting

upon them and putting them in motion; but if their

action instead of being properly mechanical, be

ascribed to some unknown active properties, this will

be found, as I shall afterwards shew, an hypothesis

inconsistent with the appearances of muscular con¬

traction from stimuli."

"As we are intirely ignorant of the nature of

the animal or vital spirits, as they are called, every

account of muscular motion from a stimulus which

depends on their peculiar energy or manner of action,

must therefore be merely hypothetical and precarious":

"3. It may be thought, that muscular contraction

is owing to some kind of explosion, ebullition, or

effervescence, occasioned by the mixture of the

nervous and arterial fluids, or perhaps to the agency

of some subtile ethereal or electrical matter residing

in the nerves;'' But for these effects "certain kinds

of stimuli" would be necessary; now "we know from

experience, that every kind of irritation excites

is no difference in the motions they produce, except

what arises from their acting as stronger or weaker

stimuli, i.e. from their irritating the part more or

loss."

muscles of animals into contraction; and that there

Further,/
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Further, the stimulus may be applied to the fibre

of the muscle, to the common membranes covering them

or the stimulus may affect a remote part, with which .

the muscle ha3 no immediate connection, not even

"a communication by means of nerves, unless it be that

general one subsisting between all the parts, as

having their nerves derived from the same brain."

"Lastly, as the electrical effluvia, excited by

the friction of certain bodies, are not emitted by

fits and starts, but in a continued equable stream, so

neither do the explosions or effervescences produced

by the mixture of substances of disagreeing natures

exert themselves, like irritated muscles, by alternate

efforts. As little will the oscillations of an elasti

aether (supposing the animal spirits to be of that

nature) serve to explain this appearance, since these

must follow the laws of vibration observed in other

elastic bodies, which yet are inconsistent, as we

shall have an opportunity to prove below, with the

alternate and vibratory-like contractions of muscular

fibres occasioned by irritation."

4. Powers latent in muscle have been supposed

but not proved. "It seera3 to be improper to attribute

active powers to that, which, however modified or

arranged, is yet no more than a system of mere matter?

powers, I say, which are not only confessedly beyond

those/
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those of mechanism, hut seemingly contrary to all the

knov/n properties of matter."
p.12a

"5. Some may he of opinion, that the all-wise

AUTHOR of nature hath endued the muscular fibres of

animals with oertain active powers, far superior to

those of common matter, and that to these the motions

of irritated muscles are owing* And indeed we cannot

hut acknowledge, that he has animated all the muscles

and fibres of animals, with an active sentient

PRINCIPLE united to their bodies, and that, to the

agency of, this PRINCIPLE are ov/ing the contractions

of stimulated nniscles. But if it he imagined that
N.

he has given to animal fibres a power of sensation,

and of generating motion, without superadding or

uniting to them an active PRINCIPLE, as the SUBJECT

and CAUSE of these, we presume to say, that a sup¬

position of this kind ought not to he admitted; since,

to suppose that matter may, of itself, by any modi¬

fication of its parts, be rendered capable of sensa¬

tion, or of generating motion, seems to be as un¬

reasonable as to ascribe to it a pov/er of thinking.

Matter, as far as we can ."judge by its known properties,

i appears to be inc-ap&ble either of sensation or thoughts

and the whole appearances of the mere material v;orld

shew, that it acts invariably according to lav/s

prescribed to it, and without any feeling, inclination,

or/
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or choice of its own; nor is there anything resembling

will, self-determination, or real active power in

the most refined and subtile parts of matter, more

than in the most gross and sluggish.

If then the effects of stimuli upon the muscular

fibres of animals, cannot be deduced from any propertjy

or powers belonging to them, as mere material organs,

it remains, that they are owing to an active sentient

PRINCIPLE animating those fibres. But "this will more

evidently appear from the following considerations.

(1) Alternate contractions of muscles "are easily

accounted for, if we suppose them to proceed from a

sentient PRINCIPLE, which, in order to the getting

rid of the pain or uneasy sensation that arises from

the irritation of the muscle, determines the in¬

fluence of the nerves into its fibres more strongly

than usual." The contractions will be "in proportion

as the stimulus and painful sensation hence ensuing

are stronger or weaker."

"If the contraction of an irritated muscle were

owing to the action of the stimulus upon it as a

mere mechanical organ, then, so long as the stimulus

continued to act equablyy the muscle ought to remain

equally contracted, and, upon its ceasing, the muscle

ought to be relaxed; or rather th'e muscle, upon the

first application of the stimulus, ought to be

suddenly/
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suddenly contracted; which contraction should become

weaker by slow degrees, till at length the muscle

has returned to its natural state of relaxation."

"Since the alternate contractions of irritated

muscles do not follow the law of the vibration of

elastic bodies, but become remarkably slower when

they decrease in strength, and before they cease

altogether; it follows that they cannot be owing to

any elastic vibrations excited in the muscular fibres,

or in the nervous fluid contained in them."
M

(2) As we find the muscles of animals brought

into action without any irritation of their fibres,

whenever a stimulus is applied to the coats or

membranes covering them, to the nerves which are sent

to them, or to some neighbouring or even distant part,

it seems unreasonable to ascribe 3uch motion to the

mechanical action of the stimulus upon the fibres of

the muscle, and not to the impression it makes on the

sentient principle." Various examples are given, as

light on the retina, sound on the auditory nerve,

boiling water on the foot.

"Is it not reasonable to think, that even when

the muscles themselves, or a few of their fibres, are

irritated, the subsequent motions are owing to the

mind's being excited, by a disagreeable sensation, to

determine the influence of the nerves more strongly

into them?"

(3)/
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*

(3) "The remembrance or idea of substances,

formerly applied to different parts of the body,

produces almost the same effect as if those substances

themselves were really present." The secretion of

saliva, the sight of an emetic, the fear of having

one's sides tickled, are brought forward as examples.
*

"That many remarkable changes and involuntary

motions are suddenly produced in the body by the

various affections of the mind, is well known.
t

All the nerves do not at last terminate in a point,

but in a large space of the brain; therefore the

consent between them cannot be deduced from their

contiguity, but from a sentient principle, which is

present, at least, wherever the nerves have their

origin, and which, accordingly as it is variously

affected, produces motions and changes in different

parts of the body."

*"The various appearances above mentioned would

evince the presence, agency, and extensive influence

of something in the bodies of animals, of a nature

different from mere matter, and of powers superior to

it, however modified, compounded, or arranged."

The effects of stimuli on different muscles and

organs of the body are different according to what

tends to remove the irritation or renders the mind

less sensible of it. This is illustrated by sneezing,

hiccup,/
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hiccup, coughing, defalcation, erection of the penia,

the contraction of the orbicular muscle of the uvea,

the muscles of the malleus and stapes, the heart-muscl3,
^ ■ ■ 1

the muscles of the intestines and the bladder.

"We are so framed by nature, as spontaneously,
v*

and without any previous reflection, to perform those

motions and actions which tend moot effectually to ,the

preservation of our bodies."

"Upon the whole, as nature never multiplies

causes in vain, it seems unnecessary, in accounting

for the motions of the muscles of animals from stimuli,

to have recourse to any hidden property of their

fibres, peculiar activity of the nervous fluid, or

other unknown cause, when they are so easily and

naturally explained, from the power and agency of a

known sentient PRINCIPLE."

fi.140
Section XI discusses the share of the mind in

the movements which are under consideration.

"That all the motions of animals were by some

of the ancient philosophers ascribed to the energy

of a living principle wholely distinct from the body,

the passage of Cicero prefixed to this Essay clearly

shews. And it was the difficulty of aocounting for

the motion of the heart from mechanical principles

alone, which made Borelli doubt, whether it were not

rather/

i
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rather owing to the mind, than to any natural necessitjy
arising from the structure of that organ or its nerves

The celebrated Leibnitz, in a letter to Michelloti,

goes still further, and supposes that the natural

motions may be owing to some impressions made on the

mind, altho' we are no ways conscious of them. It is

true that Stahl, by extending the influence of the

soul, as a rational agent, over the body a great deal

too far, has been the occasion why, for many years,

it has been considered rather as a subject of ridicule

than deserving a serious answer."

"In every circulation, the blood loses -2. of the

momentum communicated to it by the left ventricle of

the heart} therefore there must be in every animal

some cause which repairs this loss of motion arising

from friction, &c. i.e. a cause generating motion:

But, as has been observed above, matter, in its own

nature inert, is incapable of this." The case of

hibernating animals is then discussed} "there is in

these animals some living principle, which, by the

stimulus of warmth, being roused, as we may say, out

of a state of indolence, brings into gentle con-
'

- *

tractions — those parts of the body most sensible of

the irritation of the fluids when rarified and

agitated by heat."

"The contraction of the heart, so far as it is

owing/
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owing to a material cause, seems to proceed from the

action of the nervous power upon its fibres: but as,

perhaps, io'ooqo" part of the blood thrown out by the
left ventricle of the heart, does not return to it

again in the form of vital spirits, as they are called;

and as the motion of this fluid must be much diminish¬

ed by its passage through the very subtile vessels of

the cerebellum &c. there can be no force in these

spirits derived from the last systole of the heart

sufficient to produce a new contraction of that

muscle, since no cause can generate an effect greater

than itself."
/

The contraction of the heart and the secretion

of the spirits "act in a circle, and may be considered

mutually as cause and effect". "As a perpetual

motion is —- above the powers of mechanism, —

the contraction of the heart, and the propulsion of

the blood through the body, and consequently the con¬

tinuance of life, are not owing to any mechanical or

even material causes alone, but to the agency of a

living principle capable of generating motion."

"V/e shall endeavour briefly to obviate some of

the strongest objections, which at first sight, seem

to lie against this doctrine."

"Objection I. V/hile v/e ascribe the vital and

other involuntary motions of animals to the mind, we,

in fact, attribute them to a power whose nature and

manner/
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manner of acting we are ignorant of."

"Answer. That there is united to the bodies of

men and animals an active, living, sentient principle,

which is the cause of voluntary motion, it may be

hoped there are few philosophers at present who will

deny: and if it be thought no absurdity to ascribe

voluntary motion to the energy of the mind, though

we do not understand its nature or manner of operation

why should it be reckoned such, to derive the vital,

and other involuntary motions from the same source;

especially, when a variety of appearances and analogy

concur in supporting this opinion:"

"There is no need of understanding the nature of

the soul, or the way in which it acts upon the body,v

in order to know that the vital motions are owing to

it: it is sufficient, if we know from experience, that

it feels, is endued with sensation, and has a power of

moving the body."

"Nor can I conceive why physicians should have so

long laboured-in accounting for the action of the hear

and other vital motions of animals, from the powers

and properties of body independent of the mind, if it

be not, that with some, the Cartesian principles still

continue; with others, too great a fondness for

mechanical reasoning in physiological matters prevail;

and/
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and In "both, a contempt of the indeed extravagant

notions of Stahl and his followers, with regard to the

manner in which the mind regulates all the actions

of the body."

"Many philosophers have supposed two distinct

principles in man; one of which ha3 been called the

anima or soul; the other, the animus, or mind; by the

former, they understood the principle of life and

sense influencing the vital motions; and by the latter

the seat of reason or intelligence. According to them

we have the Anima, or vital and sentient soul, in

common with the brutes; but the animus or mens, which

is of a more exalted nature, is proper to rational

creatures alone."

The next paragraphs are an argument against

materialism.

"Upon the whole, as I cannot agree with those

who, in ascribing all our powers to mere matter , seem

willing to deprive us wholely of mind; so neither do

I see any reason for multiplying principles of this

kind in man: and, therefore, I am inclined to think

that the anima and animus, as they have been termed,

or the sentient and rational soul, are only one and

the same principle acting in different capacities.

Nay, Epicurus himself, according to Lucretius, did not

look/ /
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look upon these two as separate beings, but considered

the mind as a kind of mouvoment produced by the anima

or soul."

"That the involuntary motions in nan are not

owing to a principle distinct from the rational soul,

seems probable, from the muscles and organs, whose

action has generally been ascribed to the anima, being,

in many cases, subject to the power of the animus or

XX rational principle; as well as, on the other hand,
*

from the motions of the voluntary muscles often

becoming involuntary, or independent upon the will."

Examples are the diaphragm, rectum, bladder, eye-lids,

acceleratores urin&b, the pupil. "In short, there is

not a voluntary muscle in the body, whose motion does

not become involuntary, as often as it is either

directly, or from its consent with some neighbouring

part, affected by any considerable stimulus: if the

irritation be very gentle, we still retain a greater

or less power over the muscle-; but when it becomes

stronger, we lose all this power.

"Further, in man the sentient and rational prin¬

ciple must be acknowledged to be one; since we are

all conscious that what feels, reasons, and exerts

itself in moving the body, is one and the same, and

not distinct beings. It is the mind, therefore, that

feels, thinks, remembers, and reasons; which, though

one/
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one principle, is nevertheless possessed of these

different powers, and acts in these different capacitiess

nay, since memory is as different from the present

perception of ideas, or the exertion of the will in

order to action, as sense is from reason, it might
X

*

with equal propriety be maintained, that we are en¬

dowed with four souls, namely, with a rational a

reminiscent, an active, and a sentient one, as that

we have two."

"In brutes of the lowest kind there is evidently

a sentient principle; but it seems to be devoid of

reason or intelligence: in those, however, of a higher

class, we can perceive faint traces of something like

what we call i-eason and reflection in man. Why,

therefore, may not the human mind, which enjoys all\

the powers belonging to the 3ouls of the lowest

creatures, and has also reason superadded to those

powers, be allowed sometimes to act as a sentient,

and at other times as a rational being, i.e. in dif¬

ferent capacities?"

But for the present subject it does not matter

"whether the sentient and rational soul be supposed

distinct, or otherwise.

"However, although we conceive it to be the most

probable opinion, that the sentient and rational

principle in man are one and the same; yet we think

it/
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it a clear point, that the mind do eg not, according

to Dr Stahl and others, preside over, regulate, and

continue the vital motions, or, upon extraordinary

occasions, exert its power in redoubling them, from

any rational views, or from a consciousness that the

welfare of the body demands her care in those particu¬

lars: for infant3, ideots, and brutes of the lowest

kind, (which last are destitute of reason), perform

those motions in as perfect a manner as the wisest

man; and the mind, when life is endangered by the too

violent circulation of the blood, neither does, nor

can moderate the motion of the heart. If the con¬

traction of the heart were owing to any reasoning or

consciousness of its being necessary to the continuanc

of health or life, the mind ought to have a power of

restraining the uniform motions of its auricles and

ventricles, or of repeating them at shorter or longer

intervals, notwithstanding their having become, like

those of the eyes, in a manner necessary, through long

habit: for though we cannot, indeed, move our eyes in

every different direction, yet we can restrain or vary

their uniform motions as we please.

"Further, if there were any exercise of reason

necessary to the continuance of the vital motions, the

mind ought certainly to be conscious of it; since, in

every ratiocination respecting action, there must

first/
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first "bo a comparison of things, and then, in conse¬

quence of that comparison, a preference or election:

hut, I believe, few will maintain, that the mind can

compare two or more ideas, and thence form certain
A

conclusions and determinations, without being coneciou

in any degree, of what it has been all the while

employed about: for though, Then we are solicitously

engaged in any action, involved in any thought, or

hurried away by any passion, we may be unconscious of

the impressions made by material causes on the organs

of sense; yet'we cannot but be sensible of the ideas

formed within us by the internal operation of our

minds, because their very existence depends upon our

being conscious of them, and is at an end, as soon as

either we attend not to, or forget them: to say there¬

fore that such ideas may be formed and exist in the

mind without consciousness, is, in effect, to say that

they may and may not exist at the same time."

^Foot-note. "To avoid all metaphysical disputes
about different degrees of consciousness; I desire

it may be understood, that here and in other parts of

this essay, when I say we are not conscious of certain

impressions made on the mind by the action of material

causes on the organs of the body, I mean no more, than

that we have no such consciousness or perception of

them, as either convinces us of their existence when

present,/
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present, or enablea us, by the help of memory, to

recall them when past."J
"Add to this, that tho motions excited by any

pain or irritation, are so instantaneous, that there

can be no time for the exercise of reason, or a com¬

parison of ideas in order to their performance; but'

they seem to follow as a necessary and immediate

consequence of the disagreeable perception. And as

the Deity seems to have implanted in our minds a kind

of sense respecting morals, whereby we approve of some

actions and disapprove of others, almost instantly,

and without any previous reasoning about their fitness

or unfitness; a faculty of singular use, if not

absolutely necessary, for securing the interests of

virtue among men; so I should think, the analogy will

appear easy and natural, if we suppose our minds so

formed and connected with our bodies, as that, in

consequence of a stimulus affecting any organ, or of

an uneasy perception in it, they shall immediately

excite such motions in this or that organ or part of

the body, as may be most proper to remove the

irritating cause; and this without any previous con¬

viction of such motions being necessary or conducive

to this end. Hence, men do not oat, drink, or

propagate their kind, from deliberate views of preser¬

ving themselves or their species, but merely in

consequence/
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consequence of the sensations of hunger, thirst, etc.'

"The mind, therefore, in carrying on the vital

and other involuntary motions, does not act as a

rational, but as a sentient principle; which, without

reasoning, is as certainly determined by an ungrateful

sensation or stimulus affecting the organs, to exert

it3 power, in bringing about these motions, aa is a

scale which by mechanical laws tuma v/ith the greatest

weight.

"The general and wise intention of all the in¬

voluntary motions, is the removal of every thing that

irritates, disturbs, or hurts the body; hence, those

greater motions of the heart, in the beginning of

fevers, small-pox, measles, &c. when the blood, by the

mixture of some particular miasma,' acts as a stronger

stimulus than usual upon that organ. Nevertheless, as

in many instances the best things may, by excess,

bocome hurtful; so this endeavour to free the body, or

any of its parts, from what is noxious, becomes un¬

happily, sometimes, so violent as to threaten the

destruction of the animal fabric. But, in the main,

this faculty must be accounted highly beneficial;

since, without it, we should constantly have cherished

within our bodies the lupking principles of diseases,

slowly indeed* and by imperceptible degrees, but not

loss surely, ruining our health and constitutions.

"Upon/
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"Upon the whole, there aeema to be in man one

aentient and intelligent PRINCIPLE, which ia equally

the source of life, sense, and motion, as of reason;

and which exerts more or lesa of its power and in¬

fluence, as the different circumstances of the several

organs actuated by it may require. That this principle

operates upon the body, by the intervention of some¬

thing in the brain or nerves, ia, I think, likewise

probable; though, as with regard to its particular

nature, I presume not to offer any uncertain con¬

jectures. I shall only observe, that, perhaps, by
/

means of this connecting medium, the various impres¬

sions made on the several parts of the body, either

by external or internal causes, are transmitted, and

perceived by the mind; in consequence of which it may

determine the nervous influence variously into the

different organs, and so become the cause of all the

vital and involuntary motions, as well as of the

animal and voluntary. It seems to act necessarily,

and as a sentient principle only, when its power is

exerted in causing the former; but, in producing the

latter, it acts freely, and both as a sentient and

rational agent.

"The bodies of brute animals are actuated by a

principle of a like kind with that which is placed in

man, but greatly inferior with regard to the degrees

of/
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of reason and intelligence which it possesses: in the

more perfect brutes, this principle is plainly in¬

telligent as well as sentient; and their actions so

evidently shew them to be endued, not only with a

good memory, but with reflection and some degrees of

reason, that it is surprising to find Descartes and

his followers seriously maintaining them to be mere

machines formed entirely of matter, and, as it were,

so many curious pieces of clock-work wound up and set

a-going. Nor is it less surprising that some theo¬

logical writers, after once admitting all the actions

of the most perfect brutes to result from mere mechan¬

ism, should not have been aware that the ascribing

every action in man to no higher a principle, would be

a natural and easy consequence."

"In the inferior orders of brutes the appearances

of reason and reflection are more obscure; and, in the

lowest species of animals, there are no marks of

intelligence, nor do we observe them to differ other¬

wise from vegetables, than as they are endued with

some degree of sensation and self-motion."

"Objection II. It may be alledged, That the vita

motions cannot be owing to stimuli affecting the mind

in the manner above explained, since we are not

conscious of any such thing.

"Answer./
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"Answer. This may be owing either to the gentle¬

ness of the irritation, or to our having been long

accustomed to it, perhaps from the beginning of our

lives

"Objection III. It may be-said, That although we

are insensible of the stimuli affecting the organs of

vital motion, either from their slightness or from

custom; yet we ought to be conscious of the exertion

of the power of the mind in producing those motions."

"Answer. That a man may, in general, be called

conscious of any action, it is not only necessary that

he should perceive it, during the time in which it is

performed, but also that he 3hould be able to recollec

it after it is pasti for though one be sensible, while

a visible object is before him, that he sees it; yets

if he retains not the least memory of it after it is

removed out of his sight, he can neither satisfy him¬

self nor others that ever he saw it. In like manner,

we cannot be called conscious of an action or volition

that is not adverted to when performed, or, as soon as

it is over, is entirely forgotten: for as there are

some sensations, either so slight in themselves, or

so much weakened by the diversion of our attention,

that they leave no traces in the memory; so there may

be actions and volitions that are either so faint, so

habitual, or so much lessened amid stronger and more

important/
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important exertions of the mind, that they may not

only be entirely forgotten, but not so much as taken

notice of or reflected upon."

Various examples are given of actions performed

by the mind without consciousness, as the secretion

of saliva on the remembrance of,'grateful food, nausea

and vomiting caused by certain ideas being excited in

the mind.

"But the objection against the mind's being con¬

cerned in the vital and other involuntary motions,

drawn from our not being conscious of its interposing

for that purpose, is removed, by considering that

many even of the voluntary motions are performed, when

we are insensible of the power of the will exerted in

their production. Thus, while in walking, we eitherv

meditate by ourselves, or converse with others, we

move the muscles of our legs and thighs, without

attending to it, or knowing what we are doing. We are

not sensible of the eye-lids being kept open by the

continued operation of the will; but yet, when drouzi-

ness and sleep steal upon us, we find it requires a

considerable effort to prevent the falling down of the

superior palpebral. The same thing is true of the

action of the muscles which support the head. The

most probable account of our ignorance of these things

seom3 to be this, viz. that we not only acquire,

through/
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through habit, a faculty of performing certain motions

with greater ease than at first, but also, in pro¬

portion as this facility is increased, we become les3

sensible of any share or concern the mind has in them.

Thus a young player upon the harpsichord, or a dancer,

i3, at first, solicitous about every motion of his

fingers, or every step he makes, while the proficients

or masters in these arts perform the same motions, not

only more dexterously, but almost without any re¬

flection or attention to what they are about.

"Some indeed have gone so far, as to deny that

even the voluntary motions are owing to the mind as

their proper cause, and have thought the direction of

the voluntary muscles, in order to perform the various

motions of the body, to be an office which its facul¬

ties are not equal to. But if these motions be not

owing to the mind, from what cause,- external or in¬

ternal, do they proceed? They cannot be owing to

the powers of the body alone} and it is in vain to

attribute them to any law which it may be pretended

the Deity has established} since a lav; can produce no

effect of itself, and, without some agent to execute,

it is only a mere name br, empty sound: they must,

therefore, be ascribed either to the immediate agency

of the SUPREME BEING, or to that of some general

inferior NATURE which HE has constituted for this

purpose,/
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purpose, or to the energy of a particular active

principle united with the body. The first two sup¬

positions are indeed possible, but not probable, as is

the last; whence it may be inferred, that not only the

voluntary motions of which we are immediately con¬

scious, but those also which we do not advert to, pro¬

ceed from that sentient and intelligent principle with

which the Creator has animated our bodies; whose

powers and operations, it must be owned, are, in many

instances, as much above our knowledge as is the natur

of its union with the body, or the manner of their

reciprocal action upon each other.

"Objection IV. If the vital motions were owing

to the mind,* they should be under its dominion or

controul; and we ought at any time to be able to sus¬

pend or vary these motions at pleasure."

"Answer* In all actions which are the result of

reasoning and deliberation, man evidently appears to

be a free agent: for he has it in his power, after

weighing all motives and circunistances, to prefer this

or the other action, or to abstain from acting

altogether. But there are actions, towards the

performing of which we are not determined by reason,

and where the mind is not a free but a necessary
ft

agent. Of this kind are the involuntary motions of

those muscles whose fibres are affected by any con¬

siderable/
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considerable stimuli; for the application of external

objects to their proper organs, does not more cer-

taintly or immediately excite corresponding ideas in

the mind, than certain uneasy sensations produce

motions of the body. As we cannot, therefore, hinde

ourselves from seeing every object which is painted on

the bottom of the eye, nor from hearing every sound
* i

which affects the ear; so neither can the mind refrain

from exerting its power of moving a muscle whose

sensible fibres are strongly affected by a stimulus.

And as nobody denies that it is the mind which sees

colours and hears sounds, (because, whenever the

external causes exciting these are applied to their

proper organs, we can, by no effort of the will,

prevent ourselves from seeing or hearing, nor can see

and hear objects or sounds different from what these

impressions naturally represent); so it must be un¬

reasonable to say that the vital and other involuntary

motions cannot arise from the energy of the mind,

because the will has no immediate power over them.

"An action is denominated free, from the agent's

having willed or chosen it, when he had a physical

power of doing otherwise; thus the action of swallow¬

ing poison is said to be free, when a person chuses

it, and might have refrained from it; but the con¬

vulsive motions of the stomach and diaphragm which

soon/
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soon ensue upon taking it, are strictly Involuntary;

since the mind cannot, by any effort or exertion of

its power, prevent them; being as certainly determined

to move these parts violently, from the disagreeable

sensation which the poison excites, as a stone is in

falling to the ground, or a scale in inclining to the

side where there is the greatest weight, from the

principle of gravity. The only difference in these

cases i3, that in the first, the cause operates by

moans of a living sentient principle; and in the last,

acts upon inert and lifeless matter.

"As the actions which follow an irritation of our

muscles, or any uneasy sensation in the body, are not

performed by the mind, in consequence of any reasoning,

or from any view of their being immediately necessary,

or conducive to the welfare of the body; so neither

do they flow from custom or habit; since new-born

children perform thom as well as the oldest and most

experienced man. Infants, as soon a3 they come into

the world, perform the action of breathing, though

quite unaccustomed to it before; they Bhut their

eye-lids upon the approach of light, vomit -when their

stomach is oppressed, suck when hungry, sneeze, or

cough, upon any irritation of the membrane of the nose

or wind-pipe, and void their excrements and urine,

when these excite an uneasy sensation in their

intestines or bladder."

" And/
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"And I imagine, that the mind's want of po\ver ove

the motion of the heart, is not only owing to its bein

continually acted upon by a stimulus, but in part to

an original constitution; and that though we should

suppose that organ for a little while free from every

degree of irritation, yet the mind, by an effort of

the will, could not move it."

j^Foot-note. "By an original constitution, I here
mean no more, than that we are so formed, that the min

which can at pleasure move moat of the muscles of the

body, has, from the beginning of life, no power to

move the heart and other involuntary muscles, unless

when it is excited by stimuli acting upon them, or

upon some neighbouring part with which they have a

peculiar sympathy.'^}
"Thus, notwithstanding the mind remains present

with the body, and ready to actuate it in a syncope;

yet it can neither directly renew the motion of the

heart after it has ceased, nor communicate a stronger

contraction to it when it is going to fail: and there

is no reason to think, that those animals which lie

in a death-like state during the winter-season, have

when they begin to revive in the spring, any more

power over the motion of their heart, than those in

whom its motions continue without any such inter¬

ruption/

d,
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interruption from the beginning to the end of their

lives.

"We need not, therefore, with an ingenious author,

have recourse to any crossings or entrelaoements of

the nerves of the vital organs, or to their proceeding

from different parts of the brain, in order to account

for their not being subject to the power of the will;

especially since we see that the motions of the uvea

and muscles of the internal ear, notwithstanding their

nerves are without the above conditions, are equally

involuntary with those of the heart; that the muscles

of the arm, whose nerves have these crossings, are,

nevertheless, moved by us at pleasure; and that, in

short, even the voluntary muscles, when affected by

any remarkable stimulus, cease to be under the con-

troul of the will.

"Objection V. The mind cs-n only perceive dis¬

tinctly one idea at once; and therefore must be in¬

capable to attend to and govern all the vital and

involuntary motions, which are so numerous."

"Answer. This objection is chiefly levelled

against the opinion which supposes the vital motions

to be regulated and carried on by the mind as a

rational agent, and therefore does not much affect

our theory: for whether the mind can distinctly

apprehend/
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apprehend more ideaa than one at a time, or no, yet

surely it can and does feel various sensations in

different parts of the body at one and the same time;

and we know that it can move many of the voluntary

muscles in the same instant. Why, therefore, may it

not, in consequence of the perception of various

stimuli affecting the different vital organs, move

them alternately?;

"But further, when Mahomet Caratta, the famous

equilibrist, stood with one foot on the slack wire,

tossing, with his hands, six or seven balls up into

the air, and catching them again, was he not attentive

to more than one thing at once? In this case, the

equilibrium of the body wag to be preserved, the balls

were to be taken out of his girdle, they were sever¬

ally to be thrown up into the air, to be caught as

they came down, and tossed up again; and these motions,

which followed each other with surprising quickness,

wore continued for some considerable time* Any man

can hear a sound and perceive a particular colour at

the same time; and though ever so attentive to these,

he will not fail, if a fly happens to run along his

face, to drive it off with his hand, that he may

avoid the tickling sensation which it excites. In

like manner, how much soever the mind may be busied

with its own thoughts, or the ideas of external

objects;/
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objects; yet it is ever ready to perceive and feel the

various stimuli which alternately affect the vital

organs, and, in consequence of this, to continue thei

motions* Nor is there any need of an infinite wisdom

in the mind, as some have objected, to enable it to

carry on the several vital and other involuntary

motions, with different and always varying degrees of

force and quickness, according to the different cir¬

cumstances of the body; since, in so doing, the mind

has no particular wise ends in view; nor is it

influenced by any rational motives, but merely by tho

stimuli affecting tho oovoral organs, i.e. it acts as

a sentient, and not as a rational principle* In the

Author of nature, however, who has framed both the

soul and body, and thus adapted them to each other,

we ought, as upon many other accounts, so also upon

this, to acknowledge a wisdom infinite and unsearch¬

able!"

In Section XII the continuance of the vital

motions during sleep is discussed.

"The difficulty which we are to endeavour to

remove, is, why the vital organs should not, like the

organs of sense and muscles of voluntary motion, be

so far affected by sleep, as to become less fit or

able to perform their usual functions?"

Various/
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Various experiments are then described,as pressing
on the brain, wounding it, and wounding the cerebellum

"Since various experiments concur in shewing the

cerebellum to be more concerned in the vital motions

than the cerebrum, while none at all can be produced

in proof of the cerebrum being more immediately

necessary to these than the cerebellum, it follows,

that the vital organs have their nerves, either

whodely or principally, from the latter.

"But though the cerebellum be the chief source

of the vital nerves, yet its destruction does not put

an immediate stop to the vi*tal motions, for the same

reason that cutting off the head, or tying the inter¬

costal and eight pair of nerves, does not produce this

effect; because the branches from the spinal marrow

which join the intercostals, together with the spirits

(if I may be allowed to call the influence of the

brain by that name) remaining in the trunks of the

nerves and fibres of the heart, are sufficient to

keep up these motions for some time: in man, perhaps,

only for a few pulsations, in young dogs or cats for

several hours, and in a tortoise for several months;

which last animal, not to mention other differences,

has its spinal marrow remarkably large: nay, the

motion of the hearts of many animals, after they are

taken out of their bodies, affords us ocular demonstra

tion,/
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demonstrationj that the nervous influence, lodged in

the fibres of the heart and in the amaller filaments

of the nerves, is sufficient to continue the motions

of this muscle for some time, or to enable it to

perform a great nunber of contractions."

"In time of sleep, the sensorium commune remains,

in a great measure, at rest, and consequently the

usual exercise of the internal senses, and the volun¬

tary motions, are suspended; but the nerves distribut¬

ed to the several parts of the body do not lose either

their sentient or moving power. It "must be acknow¬

ledged, however, that in time of sleep our feelings

are less acute than when we are awake; and hence the

same irritation in the trachea makes us cough less in

the former than in the latter state; but, notwith¬

standing this, the nerves continue to be so sensible,

that not only pricking any part of the body with a

pin, but touching it gently v/ith one's hand, or

wliispering softly into the ear, will break off sleep

in many people. And as the feeling of the parts of

the body, although it be impaired, is not suspended

in time of sleep, so neither is their motion."

"As the heart and intestines retain their power

of motion, after they are separated from the body,

longer than the other muscles, so their nerves may be

framed in such manner as to be better able than those

of/
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of the voluntary muscles to continue their motion

uninterrupted, and without wanting any intervals of

rest."

" 'Sequimur probabiliora; nec ultra quam id quod

verisimile occurrit progredi possumus, et refellere

sine pertinacia, et refelli sine iracundia, parati

oumus.' " Cicero. Disput. Tusculan. lib.2.

■p.178
Section XIII treats of the difference between

respiration and the motion of the heart in sleeping

and waking persons.

"Although the vital motions continue without any

interruption in time of sleep, yet as they suffer some

change at that time, i.e. become then somewhat fuller,

slower, and more equable than when we are awake, it

may be proper to inquire into the reason of this

appearance.

"it has been shewn, that as the dilatation of the

ventricles of the heart is owing to the force of the

refluent venous blood; so their contraction is pro¬

duced by the same blood aoting upon them as a stimulus

and that the heart can only be affected by stimuli,

in 30 far as it is a sentient organ, i.e. endued with

feeling. Whence it must follow, that the slowness

of the pulse in sleep, and indeed in every other case,

can only arise from one or more of the following

general/
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general causes, viz. 1. A diminution of the stimulat¬

ing quality of the blood; 2. Its slower return to the

heart; or, 3. A lesa degree of sensibility or apt¬

itude for motion in the heart itself.''

"When the blood i3 neither loaded with new chyle,

nor become acrid through the want of it; neither too

much heated by cloath3 or the external air, nor too

cool, through want of proper .covering; its stimulating

quality will neither be augmented nqr diminished by

nleop; but will continuo the same aa in a portion who

ia awake in the same circumstances. It remains,

therefore, that the slowness of the heart's motion in

time of sleep, must be owing, either to the slower

return of the venous blood to it, or to some diminu¬

tion of its sensibility."

"In sleep where the horizontal posture of the

body, the quiescence of the voluntary muscles, and

composure of the mind, all concur to render the re¬

turn of the venous blood to the heart more equable

and slow, the contraction of that organ must be

renewed at greater intervals, and with more regularity,

than when we are awake."

"Though the difference may be small, and there

may be many cau303 which may render it difficult,

by observation, to determine that difference with

any/
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any degree of certainty; yet the remarkable slowness

and fulness of the pulse in the deep sleep accompany¬

ing an appoplexy, or occasioned by opium, makes it

probable# that, even in the much gentler sleep of

people in health, the pulse is somewhat slower and

fuller than it would be, merely from the composure of .

mind, horizontal position of the body, and quiescence

of the muscles of voluntary motion."

"In time of sleep, as the exercise of the several

senses is either suspended or much impaired; so the

sensibility or feeling, with which the organs of the

body are more or less endued, seems to be rendered

less acute. Thus we feel ourselves affected with a

kind of stupor, when we are just falling asleep, and

are then insensible of lesser stimuli." -- "If the

heart, therefore, like the other organs of the body,

becomes less sensible or irritable in time of sleep,

it will not be so quickly excited into contraction as

usual by the venous blood rushing into its cavities;

and hence its contractions will not only be more

slowly-repeated, but the pulse will.be full, because

the ventricles do not contract, till they are much

distended with blood."

"It is, however, to be observed, that the fulness

of the pulse in sleep may be' owing partly to the fluid

passing with greater difficulty through the very small

lateral/
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lateral arteries, and the secretory tubes of the

glands. For we know that the fulness or softness of

the pulse does not depend, solely, upon the quantity

of blood thrown out by the left ventricle of the heart
•

■ JL-
but also upon the more or less difficult passage of

i

this fluid through the extreme arteries; since in
. i

proportion as these are obstructed or open, a greater

or less resistance will be opposed to the blood pro¬

jected by the heart.-

"After what has been said of the slowness of the

motion of the heart in sleep, it will be easy to shew

why respiration should be performed then at greater

intervals.

"The cause exciting the alternate contraction of

the inspiratory muscles, in an uneasy sensation in

the lungs, occasioned by the blood pushed into their

vessels by the right ventricle of the heart. If then

less blood is sent, in a given time, into the lungs

in sleep, than when we are awake, the necessity of

new supplies of fresh air will be lessened, and

consequently inspiration will be performed at greater

intervals.

"Further, as in time of sleep the sensibility of

the lung3, like that-of the heart and intestines, must

be somewhat impaired, respiration must also, on this

account, be performed more slowly; for the inspiratory

muscles/
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muscles will not be excited into action till a greater

degree of irritation than usual be occasioned by the

blood accumulated in the pulmonary vessels. And to

this it is owing, that respiration is not only slower

but somewhat deeper in time of sleep, than in a waking

person at rest in a horizontal position."

"The whole amounts to this; In ordinary sleep

the sensibility of the heart and lungs suffer so small

a diminution, that their motions will be very little

more affected by it, than they would be from the

horizontal position and rest of the body, and com¬

posure of mind attending it. In the deeper sleep

which succeeds great fatigue, the motions of the heart

and lungs will be more observably altered. And, in

the most profound sleep, occasioned by opium or a

morbid state of the brain, where a general insensibili

prevails over the whole body, the pulse will become

more remarkably slow and full, and respiration slower

and deeper.

Jo.JQ3
Section XIV discusses the motions of muscles of

animals after death or their separation from the body.

"Since the heart in many animals continue their

alternate contractions for some time after they are

taken out of the bodyj and as thi3 is a circumstance
*

which/
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which may be offered aa a strong objection to the

account which we have given of the vital motions, we

shall here inquire into the nature and cause of those

motions which are so frequently seen in the muscles

of animals after death, or their separation from the

body; and I flatter myself much, or it ?/ill appear,

that instead of these being inconsistent with our

theory, they will serve rather to illustrate and

confirm it.

"Several authors (some of them indeed of great

character) have ascribed the motions of the heart

after death, or its separation from the body, to some

peculiar property, not found in the other muscle^
wherewith they suppose it to be endued; but with

what reason, will appear from the following experiments

and observations."

Various examples are given here of the movement

of separated muscles.
-b-12S

"Hence it appears, that all the muscles of living

animals, whether they be of the voluntary or in¬

voluntary kind, are agitated with alternate contrac¬

tions, after being separated from their bodies; and,

consequently, that the vibrations performed by the

hearts of animals, after they are cut out of the

thorax, bespeak not any latent power peculiar to the

fibres of that organ, or which they do not share in

common/
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common with those of every other muscle.

"If the voluntary muscles, which in a healthful

state remain at rest when the will interposes not to"

the contrary, are alternately contracted and relaxed,

as well as the heart, when they are separated from the

hodyj it cannot be concluded, that, because the heart

beat3 after such separation, it roust therefore move

also while in the body: on the contrary, it follows,

that the alternate motions of the heart in living

animals must be owing to its being acted upon by some

particular cause which does not affect the voluntary

muscles."

Various examples are given of the heart vibrating

in different circumstances.
jo.iyo

"From the above experiments it appears,

"That the separated hearts of some animals vibrat

more strongly, and for a much longer time, than those

of others.

"That animals of the amphibious kind, which have

either no lung3 or imperfect ones, which bear the air-

pump long, and whose blood is cold, as well as languid

in it3 motion, shew signs of life, not only in their

hearts, but also in their other members, longer after

they are separated from their bodies, than animals

which have more perfect lungs, hotter blood, and a

quicker pulse.

"Those/
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"Those animals whose parts preserve motion and

appearances of life longest after being separated from
their bodies, seem to have both their fluids and solid3

somewhat different from those of other animals: their

blood is not only colder, but perhaps more viscid and

less volatile; and their fibres are so constituted,

that constant supplies of this fluid from the heart

are not necessary to keep them in due order for motion;

while their nerves, after their communication with the

brain has been cut off, preserve their powers much

'longer than in man and the more perfect animals: thus

!frogs, eels, vipers, and tortoises live and move

several hours without their heart; and the various

parts of their body continue to move long after all
I

communication between them and the brain is cut off."

Several other inferences are given and the

necessity of a stimulus is emphasized.
I p-ip

"Whonoe it follows, that the vibrating contrac-
1

Jtions of the muscles of animals after death, or their
!separation from the body, cannot be owing to any

innate power, whereby, independent of all external

causes, they move themselves alternately, but must
-

^

!be ascribed to the action, of a stimulus of one kind or

!other upon their fibres."

"The motions of the heart, therefore, in animals

ilewly dead, or after it is separated from the body,
I

nfrt/
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are owing to the stimulus of the blood remaining in

its cavities, to the contact of the external air, or

to the irritation which ia communicated to it by

stretching or cutting ita own fibres, or those of

ouch parts as happen to be immediately connected with

it."

"The same causes excite the motion of the heart

in living animals and in those newly dead, in the body

and out of it.
f-193

"The conclusion to be drawn -from what has been

said is, that there remains in the muscles of animals

and their nerves, for some time after death, or their

separation from the body, the immediate cause of

motion, which may be excited into action, as in living

animals, by any ■stimulus or irritation.'*
Various theories are set aside ag untenable, as

spirits remaining in the nerves and continuing for

some time to go into the muscular fibres, or elasticity.

"It appears, from the experiments already recited

compared with" what has been said in previous sections

"that the motions of the heart and other muscles after

death, and when separated from the body, are owing to

a stimulus; that where no stimulus is applied, they

either happen not at all, or soon coarje; that, when

falling, they are excited a-new by any' irritation;

and that, in the laws which they observe, and the

appearances which they exhibit, they agree exactly

with/
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with tho motiona which stimuli excite In the muscles

of living animals. But we have fully shewn, in

Sect.X that the contractions of the muscles of living

animals, arising from anything that tears, stretches,

or otherwise irritates their fibres, are not owing

merely to the peculiar structure and arrangement of

their parts as mechanical organs, or even to the sole

efficacy of any material powers, but to their being

endued with feeling, and animated by a sentient

principle. Whence it follows, that the motions of the

heart and other muscles, after death, or their separa¬

tion from the body, must proceed from their sensibility.

As long as this sentient power remains, or is but

little impaired, they are impatient of any irritation,

and are, therefore, alternately contracted and relaxed;

but when it becomes considerably weaker, stronger

stimuli are x'eauired to rouse them into action, and

oven then their motion is more languid.
-£.156

"Harvey, who formed his judgment of things, not

as imagination might suggest, but from repeated experi¬

ments and observation, ascribes the various and

irregular motions of the heart of the chick, whon

irritated by different stimuli, to its being endued

with sense; and therefore compares it to an animal

which lives, moves, and feels."

Some experiments with opium on frogs are describe#

"Is/



92

"la it not probable, that opium stops or retards

the motions of the heart, only as it renders it whole-

ly, or in a great degree, insensible of the stimulus

of the returning venous blood; and that the con¬

tractions of the heart, both in the body and after it

is separated from it, are owing to the sentient pov,rer

of its nerves and fibres, by which it is made capable
D

of being properly affected by various stimuli?
j>-Zoo

"Since the sensibility of our fibres is owing

to their being animated by a living principle differen

from matter, and of powers superior to it, it may bo

objected, That if we ascribe the motions of the muscle

after death, or their separation from the body, to

their being endued with sense, we mu3t not only suppos

the soul to continue present with the body after death

but also to be extended and divisible.

"But though these objections, as they are founded

in our ignorance of the nature of the soul, and its

union with the body, and of the manner of their mutual

action upon each other, ought perhaps, to have little

regard paid them in a physical inquiry; yet, to clear

our subject as much as I am able of all difficulties,

we shall consider them particularly.

"I think it is not only probable, but even

demonstrable, that the soul does not immediately leave

the body upon a total stoppage of the motion of the

heart,/



heart, and, consequently, of the circulation of the

"blood, i.e. upon what we usually call DEATH, "but con¬

tinues for some time present with it, and ready to

actuate it."

^Foot-note. "By death is here meant the general
death of the body as a system, and not the particular

death of the several parts, which does not happen for

some time after."J

"Thus, a variety of insects, bats, hedge-hogs,

and other animals, which continue in a death-like stat

in the cold winter-season, are restox-ed to life by the

kindly warmth of the returning spring, which, as it

stimulates the solids into contraction, as well as

rax^ifiee and agitates the fluids, gives the latent

soul an opportunity of shewing itself by its effects;

yet, in these animals, during the cold weather, there

is no circulation of the blood; they are without

feeling, may be torn and cut in pieces, without shew¬

ing any sense of pain, and cannot bo distinguished

from su.ch animals as are really dead, except in this

circumstance, that, by the assistance of warmth, they

may at any time be brought to life."

"Several of the human kind have been recovered

by shaking their bodies, blowing into their lungs, or

exposing them to heat, after having been for hours,

nay, sometimes days, to all appearance, dead, without

pulse/
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pulse, "breathing, or any degree of natural heat.

Had not the soul been present with such bodies, and

ready to actuate them, is it to be imagined, that

blowing air into the anus or lungs, that heat, fric¬

tion, or tiny other stimuli, could, as it were, by

some magic charm, have called it back from distant

rogions? Upon the whole, it appears certain, that

after death, or an entire stop of all motion in the

bodies of animals, the soul still remains present

with them, and can be again brought to exert its

influence, by various kinds of stimuli applied to

their different parts. May not then the same principl

continue present with the several muscles after they

are separated from the body, and be the cause of

their motions when irritated?"

"But here it will be said, that, not only con¬

trary to the opinion of many philosophers, we suppose

the soul to bo extended, but also, in'"opposition to

them all, seem to make it divisible."
}>.Z01

"As the schoolmen supposed the Deity to exist in

every ubi, but not in any place; so they imagined

the soul of man not to occupy space, but to exist in

an indivisible point. Yet, whoever considers the

structure end appearances of the animal frame,'will

soon be convinced that the soul is not confined to

an indivisible point, but must be present at one and

the/
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the same time* if not in all the parts of the body

whore the nerves are found, yet, at least, at their

origin; i.e. it must be, at least, diffused along a

great part of the brain and spinal marrow. Nay, whilo,

in man, the brain is the principal seat of, the soul,

where it most eminently displays its powers, it seems

to exist or act so equally through the whole bodies

of insects, and other animals of the lowest class,

that its power or influence scarce appears more dis¬

cernible in one part than another: and hence it is,

that, in such creatures, the several parts of the

body live longer after being separated from each other,

than they do in man and the other animals more nearly

resembling hira, where the soul seems chiefly to act

on the different parts by means of their connection

with the brain and spinal marrow ; or, at least, where

the cutting off such connection, soon renders the

parts unfit to be any more acted upon by it."

"But if the soul,, without extension, be present

at one and the same time in different places of the

brain; and if, in many animals, it can act along the

spinal marrow'for a great whilo after the head is

cut off, why may not it also actuate parts separated

from the body, without being extended? On the other

hand, if we allow the soul to oocupy space, I do not

see why it may not continue to be present with the

parts/
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parts of its body after the.y are separated, as well

as when they were united. And with respect to the

divisibility of the soul, which is generally thought t:>

follow from the supposition of its being extended;

why may it not be a substance so perfectly and essen¬

tially one, as that a division or separation of it3

parts would necessarily infer a destruction of its

essence? Further, if the soul can be present in ail
or in any considerable part of the body at one and

the same time without being discerpible, its sphere

of existence being so much increased, as to act upon

the parts when separated, will not infer its divisi¬

bility. As the Deity is everywhere present, and,

in the infinitely distant parts of space, actuates

at the same time a vast variety of different systems,

without any inconsistency with his unity or in¬

divisibility; so, may not the souls of animals be

present every where in their bodies, actuating and

enlivening, at the same time, all their different

members? Hay, further, when the fibres and threads

connecting some of these parts are divided, may not

the soul still act in the separated parts, and yet be

only one mind?"

"But because we cannot explain'fully, are we

therefore in noways to attempt explaining the opera¬

tions of nature?"

"At/
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"At this rate, we ought to give up all inquiry

into the works of nature, and, with our arras across,

sit down. contented in ignorance."

Here more experiments are recorded.
-p.zoy ..

"We are naturally led to observe, that while those

animals who have a small brain and large spinal marrow,

live long after decollation; man, and most quadrupedes,

which have a large brain, survive the "loss of it only

for a few moments."
£-2.06 r

(_Prom foot-note. "We have reason to believe that
the motions excited by stimuli in the muscles of

animals, after they are separated from their bodies,

are owing to some kind of feeling or simple sensation

(such as oysters and other animals of the lowest

class, who have no brain, are endued with) in those

muscles or their nerves, which, though not attended

with any reflex consciousness, a power the soul only

exercises in the brain, is nevertheless the immediate

occasion of all those motions which arise from the

irritation of the fibres of the muscles, whether they

be connected with the other parts of the body, or

newly separated from them."

"And here it is proper to remark, that, while

those motions which are occasioned by stimulating the

fibres of any muscle, continue for some little time

after its communication with the brain, by means of

the nerves, has been cut off; such motions as proceed

from sympathy, and are owing to the irritation of some

distant part, cease as soon as the brain is rendered
L. /DC*
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unfit for action, or the communication with it is

interrupted, because they depend on a perception in

that organ from which the nerves proceed, and where

alone the cause of their sympathy is to be found.jj]
■pzoy

wIf the motions of the muscles in the limbs of

a cock, after decollation, are, without dispute,

owing to its soul; may we not also ascribe to the

same principle the like, but less remarkable motions

in men and quadrupedes, after their heads are struck

off; and, consequently, the tremulous motions and

palpitations of their heai'ts too, after death or
/

separation from their bodies?
h.loy

wTo sum up all in a few words; from what has been

said, it appears evident, that the involuntary motions

of living animals, and the alternate contractions of

their muscles, after the general death of the body,

or their being separated from it, are owing to one

and the same cause, viz. an irritation of their

fibres or nerves, or of such parts as are nearly con¬

nected with them. If then, as we have shewn (Sect.X),

that the motions of animal fibres, from a stimulus,

most certainly bespeak a feeling, and cannot be

explained unless we admit--,it; and if feeling be not

a property of matter, but owing to a superior prin¬

ciple, it must follow, that the motions of the heart,

and other muscles of animals, after being separated

from/
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from their bodies, are to be ascribed to this
♦

principlej and that any difficulties which may appear

in this matter are owing to our ignorance of the

nature of .the soul, of the manner of its existence,

and of its wonderful union with, and action upon the

body."

/
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CONCLUSION.

"As philosophical inquiries, however agreeable

and entertaining they may be to the mind, become

still more interesting when they, can be applied to

practice; I intended to have shewn, how far the theory

of the vital and other involuntary motions, which we

have endeavoured to establish, may be useful towards

explaining the nature of several diseases, and conse¬

quently towards pointing out the most proper method

of curing them. But, as this Essay has swelled to a

much greater bulk than I at first expected, I shall

now, omitting that part of my design, conclude with

a reflection of a different nature.

#

"The true physiology, therefore of the human

body, not only serves to confute those philosophers

who, rejecting the existence of immaterial beings,

ascribe all the phenomena, and operations in nature

to the powers of matter and motion; but, at last, like

all other sound philosophy, leads us up to the first-

cause and Supreme Author-of all, who is ever to be

adored with the most profound reverence by the

rational part of his creation."
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INTRODUCTION.

Several things relating to the doctrine of the

circulation of the blood have not yet been satis¬

factorily accounted for, one of these being the motion

of the fluids in the smaller vessels.

"But, how easy soever it .may have appeared to som

authors to account for the motion of the fluids in

the small vessels of animals, yet whoever considers

the resistance that a fluid, moving through the aorta

and all its branches, must meet with from friction,

which increases as the diameters of the vessels de¬

crease, and adds to this the mutual attraction and

cohesion between the particles of the fluids and the

sides of the vessels in which they move, will not only

see that there is some difficulty in this matter", but

suspect that neither the force of the heart, nor the

alternate contraction of the larger arteries, is

sufficient to drive the fluids thro' the smallest

vessels of the brain, testes, and many other parts

of the body.
t - "V.

SECTION I.

An inquiry is here made how far the contraction

of the heart "may be supposed sufficient to account

for the motion of the fluids in the very small vessels
>1

of animals.

Mathematical/
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Mathematical calculations are made from which"it

appears, that the velocity of the blood will not be

the same in all the arteries of the same diameter-,

(as some have imagined), but will be greater or less,

according to their distance from the heart, the excess

of the areas of the branches above their trunks, the

angles at which they go off, and the number and degree

of their flexures."

From various calculations made "it is evident,

that the force of the heart is insufficient to push

the fluids thro' all the inferior orders of vessels;

or, which is the same thing, that the left ventricle

of the heart does not, by its direct projectile force

at every contraction, move forwards the whole circula¬

tion of fluids in all the vessels of the body."

Investigations into "the force of the heart at

the origin of the nerves"leads to this, that "the

momentum of a small sphere of animal spirits in a

nerve is 38 times less in proportion to its weight,

than the moving force of a globule of red blood in

its capillary artery. And the difference of their

forces will be still greater, in proportion to the

resistance which each has to overcome; since the

resistance to the motion of a fluid from friction

must be, oabteris paribus, as much greater in the

nerves than in the red capillary arteries, as the

diameter/
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diameter of the latter exceeds the diameter of the

former."

"It Is easy to see that in the nerves, whose

cavities are so inconceivably small, but whose length

is generally considerable, the force of the heart,

which we have shown to be very little, must be unable

to overcome the friction, nay even the mutual attrac¬

tion of cohesion betwixt them and their fluids, and

consequently be, of itself, insufficient to propell

the animal spirits to the different parts of the body.

And this, even upon the supposition that the nerves

were continued directly from the minute capillary

arteries: but, if we consider how much the force of

the blood must be broken in passing through the

infinitely convoluted and amazingly fine vessels of

the cortical part of the brain, together with the

follicles In whioh these vessels are imagined, by ■

some, to terminate, what we have been contending for

will appear more evident."

An experiment of Baron Van Swieten, in which

"he tied both the carotid arteries of a dog without

any observable harm to him", shews "that the secretion

of the nervous fluid, and its derivation to the

several parts of the body do not so much depend upon

the force of the heart as has been generally imagined,

but must, in a great measure, be owing to some other

cause."

"We/
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"We corao now to compare the force of the left

ventricle of the heart with the obstacles it has to

overcome, upon the supposition that at each systole

it pushes forward the whole fluids in all the arteries

and veins of the body."

Calculations shew that "a resistance in the aorta

equal to two pounds, will require a force of above

60 pounds exerted by the whole internal surface of the

left ventricle of the heart to overcome it: from which

it follows, either that the resistance to the motion

of the blood in the aorta, and all its branches and

ramifications, must be less than two pounds, whioh I

believe no body will affirm; or else that the pro¬

trusive force of the left ventricle of the heart alone

is unable to drive the blood through all these vessels

and consequently insufficient, without the assistance

of some other power, to oarry on the circulation."

"We shall next briefly consider the alternate con

traction of the aorta and its branches, which has been

justly reckoned among the chief causes of the motion

of the blood."

"This contraction.however of the arteries may,

perhaps, be considered rather as a continuation of the

force of the heart than as any new power impressed on

or communicated to the blood; since it does not appear

that the arteries contract with a greater force than

that/
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that by whioh they were dilated. But, whatever may
■t.

be the force with which the aorta and its branches

restore themselves, we know that it is less than the

systolic power of the left ventricle of the heart;

because the blood is projected to a greater distance

from a cut artery during its diastole, than in the

time of its systole. Hence it follows, that, if the

force of the heart is insufficient to account for the

motion of the fluids through the inferior orders of

vessels, the alternate oontraotion of the muscular

coat of the aorta and its branohes must be so likewise

"With respect to gravity, it is sufficient to

observe,/ that in a horizontal position of the body, it

can have no effect; and, in an erect one, it must

retard the return of the blood by the vena cava

inferior, as much as it promotes its motion downwards

in the aorta and its branches."

Capillary'attraction can be of no use in promotin

the circulation of the blood in the oapillary arteries

and veins; since these vessels are always full; or,

if they were not, the fluids would be determined, by

this attraction, equally backwards towards the larger

arteries as onwards to the veins.
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SECTION II.

■£.32.6
"We shall now proceed to explain what we imagine

to be the principal cause of this circulation", i.e.

of the fluids in the very small vessels of animals.

"Although* as has been observed above, the

regular alternate pulsation of the arteries does not

extend beyond the capillaries of the first order,

except, perhaps, in parts very near the heart; yet we

are not to consider the serous, lymphatic, and other

still smaller vessels, as unaotive canals not con¬

tributing to promote the circulation of their dif¬

ferent fluids: on the contrary, it is probable, that

these vessels are continually agitated with small

alternate contractions, to which the circulation in

them is in a great measure owing.

"Several physiological writers have supposed an

oscillatory motion in the small vessels of animals;

but few have said any thing satisfactory concerning

its cause."

"Many experiments and observations shew that the

muscular fibres of animals are so framed, as to be

readily excited into contraction by a stimulus."

The blood "is well fitted to act as a gentle

stimulus upon the sensible fibres of animals, whether

we/
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we consider its composition, heat, or intestine motion:

for, while the saline and other acrid particles in the

blood render it proper for irritating the tender

vessels, its heat and intestine motion keep all its

parts in a perpetually vibrating state, which must

increase their stimulating power."

Alternate contractions in the several portions

of the intestinal tube are caused by aliment, air,

and bile; the alternate contractions of the venae

oavae are owing to the blood acting upon them as a

stimulus; the contraction of the tendineo-carnous

coat of the larger arteries is excited by the blood

thrown into them gently irritating their internal

surface; "it seems reasonable to allow, that the

smaller vessels, endowed at least with equal sensi--

bility, must be excited into feeble but continually

repeated contractions, by the gentle stimulus of their

circulating fluids."

Some imperfect animals have no heart; likewise

some monsters want a heart; in these the circulation

must be carried on by the power of the vessels.

The facts of inflammation are due to irritating

substances acting on the vessels.

Blushing "can only be satisfactorily accounted

for from an Increased motion of the small vessels of

the face."

Similarly/
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Similarly an extraordinary flow of saliva and a

profuse secretion of urine "cannot be well explained

without having recourse to an increased motion suddenlly

excited in the small vessels of the salivary glands

and kidneys."

"The secretion of tears is immediately increased

in a very great degree by aorid applications to the

eyes, or by certain passions of the mind."

"The withering of a member that is palsied, or

deprived of the nervous power, is to be aocounted for

in the same manner, and is a proof that the circula¬

tion of the fluids through the inferior orders of

vessels, is not more owing to the force of the heart,

than to the action of these vessels themselves.

This withering has made some imagine, that nutrition

is performed by the nerves: but the appearance, we

see, is easily accounted for without this supposition;

and there are good reasons to think that the nerves

are solely subservient to motion and sensation.

"Altho' the alternate contractions of the smaller

vessels cannot be discerned in most animals; yet they

may be seen in the legs of a bug: in the small vessels

of which an extraordinary vibration is discovered by

the microscope."

"The objection against the reality of a vibratory

motion in the small vessels of animals, because the

microscope/
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microscope shews It not in most animals, Is of no

great weight; since it can scarce "be doubted, that the

particles of all bodies, especially fluids, are

affected by heat with a perpetual oscillatory motion;

and yet, unless the heat be great, the eye, even

assisted by the best microscopes, cannot discern this

motion."

After a numerical calculation the conclusion is

come to that "the space described by each side of such

an artery, when it performs one of its small vibratory
1

contractions, will be only equal 600000 part of

an inch, which is greatly too small to be discerned

by the best microscope."

"It must appear evident to every one, that the

inferior orders of vessels will not only not retard

the motion of the fluids, but greatly promote it;

since every small portion of them will, like a little

heart, by its alternate contractions, push on its

contained fluid. Nor ought these contractions, how-,

ever weak and imperceptible, to be judged unable to

produce this effect; since the motion of the fluids

in the very small vessels is far from being rapid,

and just such as might be expected to arise from this

cause."

"Upon the whole, as we conceive the motion of

the blood in the larger vessels, and even capillaries

of/
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of the first order, to be owing to the alternate

systole of the heart and arteries; so in the serous,

lymphatic, and still smaller vessels, where this force

either reaches not at all, or is greatly diminished,

the circulation seems to be oarried on chiefly by

the vibratory motions of those vessels themselves:

and, the finer fluids being in this manner conveyed

into the larger veins, the pulsation of the neigh¬

bouring arteries, the action of the voluntary muscles,

and the alternate compression made upon all the con¬

tents of the abdomen and thorax by the motion of

respiration, will promote their return to the heart

along with the red blood in the venae cavae.

"What we have said of the circulation of the

fluids in general, we would have understood also of

their motion in the secretory ducts of the several

glands. In those glands whose vessels are most

patulous, the secretion may be partly, and indeed

principally, carried on by the force of the heart and

larger arteries; a proof of which seems to be the

bloody urine voided by such as have weak kidneys,

after violent exeroise: but in other glands, whose

structure is finer, and particularly in the brain

and testes, the motion of the fluids in the secretory

and excretory vessels seems to be much less owing

to the force of the arterial blood a tergo, than to

the/
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the gentle vibratory contraotiona of the vessels

themselves.

"With regard to the nerves, which are generally

considered as the excretory ducts of the brain; it la

probable, that the conveyance of their fluid to the

various parts of the body is not only owing to a gentl

oscillation in them and their surrounding membranes,

but also, in some degree, to their attraction as

capillary tubes; for no sooner can there be a waste

of this fluid at the extremity of any nerve (whether

this happens from exhalation, alternate compression

of the neighbouring parts, or any other cause) than,

by its attractive power, it will be filled again.

In the other glands, however, whose excretory ducts,

by their union, soon form pretty large canals, no

ouch attraction will have place."

Inflammation and its cure are discussed in the

remainder of the section.

SECTION III.

jo. 243
"Besides the small veins, which are continued

vessels with the arteries, and terminate at last in

the two venae cavae, there are others which take their

rise from the internal surfaces of the several cavitie

i in the body, and from the skins and, as the fluids

Iwhich/
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which these vessels convey cannot be Impelled into

them by the force of the heart or arteries, they have

been thought to receive them by suction, and therefore

have been called absorbent or imbibing veins."

Capillary attraction is discussed and the move¬

ments of the sap in plants.

"When any proportion of the intestines is re¬

laxed, the lacteal vessels, which open every where on

the surfaoe of the villous coat, receive the chyle

by their attractive power, so as to fill those branche

which are dispersed in the membranes of the gut.

The chyle being thus admitted into the capillary

lacteals, is by the succeeding contraction of the

muscular coat of the intestine, which compresses them,

pushed on towards the mesentery. As soon as this

contraction ceases, the emptied lacteals, being free

from compression, fill themselves with chyle as before

which the next contraction of the gut presses forward

to the larger laoteals in the mesentery. And thus

the chyle is by turns attracted and propelled by the

capillary form of the lacteals and the peristaltic

motion of the intestines.

"Further, it is probable, that the lacteal veins,

like the other small vessels of animals, have a

vibratory motion excited by the gentle irritation of

the chyle, which assists the alternate contractions

of the intestines in the propulsion of that fluid."

Similar/
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i

Similar arguments are brought forward in oon-

neotion with the absorbent veins of the intestines,
■v

and the bibulous veins of the internal surfaces of

the cavities of the body.

"These absorbent veins, which, like those of the

guts, have no valves, receive, by their attraction as

capillary tubes, the -dewy vapour of the arterieB,

which they convey either to the lymphatics, or to the

sanguiferous veins, by their vibrating motion, the

pulsation of the contiguous arteries, and the alter¬

nate compression of the muscles. The absorption in

the cavities of the abdomen and thorax is promoted by

the alternate pressure of the muscles concerned in

respiration; while the muscles of voluntary motion

employed in all kinds of exercise and labour, by

accelerating the motion of the fluids in the absorbent

vessels of the trunk and extremities of the body,

enable them to imbibe more copiously. And hence we

may see, why animals which move little, are generally

loaded with fat; while those which are kept at hard

labour are very lean."

"If the exhalent vessels of any oavity throw out

too much, or if the absorbent power of the veins be

weakened, or if both these happen together, a watery

fluid will be collected in it; and in this way are

produced an ascites, hydrocele, hydrops pectoris, &c."

"The/
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"The surface of the skin and vesicles of the

lungs, like the other surfaces in^ the "body are furnish¬
ed with exhaling arteries and absorbent Veins: by the

former a fine lymph is perpetually discharged from

the blood; and by the latter, the aqueous particles

floating in the air are constantly conveyed into it."
"Altho' the exhalations from animal, vegetable,

and mineral bodies, may, along with the aqueous

particles in the air, be taken into the blood by the

absorbent veins of the skin and lungs, (and thereby

account for pestilential and epidemical diseases

raging at particular seasons), yet it is not probable,

that elastic air can be imbibed by these vessels, and

so conveyed into the.blood: for it has been observed,

that air moves with great difficulty through capillary

glass tubes, tho' some hundred times larger than the

pores of the skin: and it is well known, that water

and other fluids can penetrate many substances thro*

which air cannot pass."

"As the effluvia of different substances floating

in the air, are, by means of the cutaneous absorbents,

conveyed into the blood, so likewise are the finer

parts of plasters, cataplasms, fomentations, and other

applications: which ought therefore to be considered,

not only as having a local influence, but also a

general one upon the whole body by their subtile parts,

which/
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which are mixed with the blood and other fluids."

"To conclude our observations on the absorbent

vessels; it may not be amiss to take notice, that upon

the internal surfaces of the follicles and secretory

and excretory ducts of the glands, there are bibulous

veins, whose office is to carry off those fluids

whioh would bo improper to enter into the-several

oocretiono. And, if we suppose these absorbent

vessels, like other capillary tubes, to attract,

aooording to their different natures, different fluids

more or less strongly, we shall see one great cause

of tho various secretions performed in the bodies of

animals."
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PART I.

OP SENSIBILITY

^■zs-y
"The truly learned and justly celebrated

* *

M. de Haller, in his late treatise De partibus

corporis humanl senslbilibus et irritabilibus, has

favoured the world with an account of many new and

curious esperiments; from which he ha3 sometimes

drawn such conclusions as, if just, must necessarily

produce some considerable changes both in the theory

and practice of medioine. Being sensible how con¬

trary his doctrine is, in many things, to the receive

opinion of almost every physician, antient as well

as modern, he has taken uncommon pains in making many

and repeated experiments; as much to overpower the

incredulous by their number, as to secure himself

from any chance of being deceived.

"If the conclusions, I say, in that learned

treatise shall be thought just, physicians and

surgeons must treat some of their patients in a manned
very different from what they have hitherto done;

it seems therefore to be of some consequence to con¬

sider this matter with attention, and to examine

particularly, How far M. de Haller's system of

sensibility is, or is not, well founded.
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SECTION I*

-/>. ZS-8
"The Illustrious author, in treating of the

sensibility of the several parte of the human body,

reckons among the insensible parts, the tendons,

aponeuroses, ligaments, capsulab of the articulations,

periosteum, bone3, marrow, dura and pia mater, pleura,

peritonaeum, pericardium, mediastinum, and cornea*"

4 Experiments on living animals are enumerated,

in which these different parts were cut, burnt,

pricked, torn, scraped, touched with oil of vitriol

or butyrum antimonii or spirit of nitre, and the

animals showed no sense of pain. Wounds of ligaments,

articulations, tendons, "were followed with no bad
*

symptoms, and were cured without any other remedy

than the saliva of the animal, and sometimes without
t

it."

"Ho allows fooling to the teeth, but not to the

other bones, because they are not furnished with

nerves, and because he has seen the skull trepanned,

without giving pain, in persons who were possessed of

all their senses."

"When the pla mater was burnt by touching it with

butyrum antimonii, the animals neither cried, nor were

convulsed; but, as soon as the brain Itself was wounde

the body of the animal was twisted and distorted with

violent/
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violent convulsions."

"Besides the insensible parts above mentioned,

there are others which, according to M. de Haller,
*

have either no sense of feeling, or a very obscure

one; these are the arteries, veins, glands, and

viscera, viz. the lungs, liver, spleen and kidneys,

which, when pricked, cut, or otherwise irritated,

shewed nothing like feeling."

From these various faots "he thinks it follows,

That those parts which, from his experiments, he con¬

cludes to be insensible, have been unjustly accused

by physicians as the seat of some painful diseases."

"In the few observations which I propose to make

on this doctrine, I shall, first, Consider the parts

reckoned insensible by M. de Haller, in a sound natural

state, such as they were in his experiments; and,

2ndly, when they are affeoted with diseases, whether

in consequence of such experiments, or from other

causes."

SECTION II.

fo.Z6o ~~~~~
"In making or relating experiments, with a view

to discover the sensibility or insensibility of the

several parts of animals, particular regard should be

had to an observation made by Hippocrates, viz.

That a greater pain destroys, in a considerable degree,

the/
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the fooling of a leaner one; an observation which la

confirmed by daily experience. Th.ua, prioking any

part of the body so as to give considerable pain, will
• *r

so obliterate the irritation in the left orifice of

the stomach, which is the cause of the hiccup, as

instantly to stop that convulsive motion. If a candle

be brought near a person whoso eyes are a little

inflamed, it will give him uneasiness: but, if he be

placed first in the sunshine, the candle will not add

sensibly to his pain.

"When the hinder-feet of a frog are pricked, or

otherwise wounded immediately after cutting off its

head, it makes scarce any motions with its legs, and

shews almost no signs of feeling; but if the toes be

pricked or cut ten or fifteen minutes after decollation

the legs and thighs are not only violently moved, but

sometimes also the trunk of the body. Now, if in

this case, as we see, the great pain occasioned by

cutting off the head rendered the animal for some

time insensible when Its toes were wounded; is it to

be wondered at, that, after the more sensible parts

wore cut, those animals which M. do Haller opened,-

shewed no 3igns of pain, when the less sensible parts

were wounded?"

"Does it not appear, from what has been said, tha

a want of attention to the above mentioned maxim of

Hippocrates/



Hippocrates may have given ocoaaion to some mistakes

with regard to the degree of sensibility in many of

the parts of animals? Thus, it v/ill not follow,

that the tendons, ligaments, capsul£e of the joints,

periosteum, and dura mater, are altogether without

feeling, because no convulsive motions or other signs

of acute pain appeared in the animals when they were

cut, pricked, or torn; for this might be owing either

to their not being endowed with any painful feeling,

or to the greater pain occasioned by cutting the skin,

subcutaneous nerves, &o. in order to get at those

parts the sensibility of which our learned author pro¬

posed to try. I presume therefore to think,-that the

conclusion which should be made from his experiments,

is, not that the parts above mentioned are wholely

without feeling, but that they are much less sensible

than many others, or than has been commonly believed

by physicians."

Examples are given proving the sensibility of

the marrow, the tunica cornea, the kidneys, and the

glands.

"As the learned author not only forms his opinion

of the insensibility of many parts of the body upon

experiments made on living animals, but also on their

want of nerves; we shall briefly consider, whether,

from the real or seeming insensibility of any part,

or/
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or from anatomists being unable to demonstrate its

nerves, we are allowed to conclude that it has none.
✓

"Altho' the tendons are quite insensible, accord¬

ing to M. de Haller, ana their nerve3 can scarcely be

shewn by anatomists; yet we are convinced that the

tendons have nerves, from the following observation.

In f6etuses and new-born children, many parts whioh

afterwards, in an adult state, become tendinous, are

then muscular, or partly so; and as animals advance

in age, the proportion of the tendinous to the

muscular part gradually increases: we must either,

therefore, deny nerves to the muscles, or allow them

to the tendons also.

MAltho' we oannot trace nervous filaments to the

small arteries, we have reason to believe that they

are furnished with them; else, how could the dis¬

tension of their coats in inflammations occasion such

acute pain? I think we may conclude every part that

is liable to be inflamed by irritation to be, in some

degree, sensible and possessed of nerves; for, since

the inflammation oannot in this case be owing to any

increased force of the heart, the distension of the

small arteries, and the greater impetus of the blood

in them, must be owing to an increased oscillatory

motion in the vessels themselves, excited by the

unusual irritation: but these motions of the small

vessels/



vessels being of a like kind with those alternate con¬

tractions which are observed in muso.les whose fibres

have been irritated, it will follow that those vessels
»

partake of a muscular nature, and consequently have

nerves like the other muscles.

"With regard to the membranes; since the dura

mater and pleura are furnished with nervous filaments,

which anatomists have been able to demonstrate, we

may reasonably conclude that the other membranes are

not destitute of them; although they may be too small

to come under the eye of the best dissector: this is

certainly true of the cornea, and the membranes con¬

taining the marrow, which we have Bhewn to be sensible

and consequently not without nerves. It appears,

therefore, that we cannot conclude any part to be

insensible, merely because its nerves cannot be die-
%

covered.

"On the other hand,' it is allowed, that we can¬

not certainly conclude, from a part's being furnished

with nerves, that it is therefore sensible, and to

what degree: for the nerves must be in a certain state

to perform their functions rightly; and, in proportion

as they recede from this,.their sensibility will be

more 01* less blunted."

Examples of this are given in bones, the membrane

°f the tela oellularis, and the dura mater.

"Without attention to this change in the firmness

of parts, and its effect upon their nerves, we could

never/
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never aooount for what has been observed above, viz*

that the parts of muscles, which in foetuses and

children are lax contracting fibres and very sensible,

become in a great measure insensible, in a sound state,

when, by the age of the animal, they are compacted

into tendons, as happens to many of them.

"If sensibility, then, be a sure mark of the

existence of nerves in any part of the body, there is

none without them, altho* anatomists will'never be

ablo to demonstrate them in every part."

SECTION III.

•£.£68
"If the parts reckoned insensible by the learned

M. de Haller were really without nerves, it would

follow, that they could in no case become the seat of

painful sensation; and even supposing them furnished

with nerves, but possessed only of a small degree of

feeling, it may be thought, at least, improbable that

they can be the seat of those painful diseases common¬

ly ascribed to them. In order to set this matter in

a just light, it will be proper to distinguish between

part3 in a sound and in a diseased state. In a sound

state, the feeling of many parts of the body is but

dull, and this is necessary to prevent the uneasiness

we should otherwise suffer, when our organs are

stretched, pressed upon, &c. in the common offices

of life: such parts, therefore, when cut or wounded,

in/
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in a sound state, give little uneasiness; but, if

afterwards an inflammation comes on, they become

extremely sensible, and their over-stretched vessels
f

and nervous filaments occasion acute pain, by which

we are excited to endeavour to remove the complaint.

"It is certain, that those parts which are most

sensible in a sound state, acquire a more acute feel¬

ing when inflamed. Thus the stomach, which, in

health, can bear wine, brandy, and other pungent

liquors, without being hurt, is, when inflamed, often

brought into oonvulsions by the mildest. And light,

which gives so much pleasure to the eye in a sound

state, becomes intolerable when that organ is inflamed.

Nor can we doubt that the more insensible parts may

aoquire, when inflamed or otherwise diseased, a great

degree of sensibility. The instances above recited

have shewn this to be true of the bones, tela cellularis,

and dura mater; and the'following facts will, I believe,

evince the same thing, in other parts, which have been

accounted either wholely, or almost wholely, insensible

by the learned author."

Examples are given of inflammation in various

parts, of rheumatic joints, contusions, and fulness of

the vessels.

The pain, swelling, and inflammation of the arm,

whioh have sometimes followed the opening of the

median vein, is said to be due probably to a wound in

I the/
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the tendon of the biceps muscle, not from a wound in

the median or some other nerve, as M, de Haller

imagines.

Gout is more deep-seated than he thinks, the pain

not being in the skin or subcutaneous nerves, to which

he refers it, but in the ligaments of the articula¬

tions, and tendons of those muscles which are inserted

near them.

"M. de Haller is of opinion, that the insensible

dura mater cannot be the seat of a headach or of

a phrenitis. But how little sensible soever this

membrane may be in a natural state, yet, if it may

be affected with pain as often as it is inflamed or

obstructed, it may still be the seat of those dis¬

orders." This is proved by the findings at post- s

mortems and by the headach in fevers beginning several

days before delirium, *an£ by the pain not being in¬

creased by pressure.

The pain of pleurisy has its seat in the pleura,

not in the intercostal muscles, or large nerves run¬

ning between the ribs, as M. de Haller thinks.

"Upon the whole, although these curious experi-
v

V

ments shew, that several parts of animals are possess¬

ed.of a much more obscure degree of feeling than has

been commonly imagined5 yet I should think, that the

reader, aftor woighing what has been said, will not

pronounce them altogether insensible."
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PART II.

V

OF IRRITABILITY.

^.2//4 , SECTION I.
"Although many of the parts composing the human

body are endowed with a considerable degree of

elasticity, whereby they restore themselves when over¬

stretched; yet muscular fibres alone are possessed of

a peculiar contractile power, which they exert in

consequence either of an effort of the will, or of

some stimulus applied to them or their nerves: by the

former, voluntary motion is produced; by the latter

involuntary. The illustrious M. de Haller, who calls

the contractile power of irritated muscles by the name

of Irritability, has, by a variety of curious experi¬

ments upon living animals, -shewn, that it is a pro¬

perty of all muscular fibres; and that no part, which

is not muscular, Is irritable, although of the

muscular parts, 3ome are more and others less sensible

of irritation. But when, in his enumeration of the

parts of the body that are or are not irritable, he

allows irritability to the lacteal veins, muoous

glands, and sinuses, and yet denies it wholely to the

kidneys/
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kidneys and ureters, and almost wholely to the arterie

veins, and excretory ducts of the glands, we cannot

help differing from him; sinoe these last parts are,

at least, as much muscular as the former; and since

his own experiments on living and dying animals shew

neither the one nor the other to be irritable."

Experiments and observations are brought forward

to show that M. do Haller is wrong, as inflammation

produced in the skin by an acrid cataplasm or in the

eye by the application of spirit of wine, which in¬

flammation must be produced by the irritated vessels

being agitated with alternate vibratory contractions.

"M. do Haller, because he cannot discover any

orbicular muscle surrounding the edge of the pupil,

concludes that there is none; and ascribes the con-

traction of that part to a stronger influx of fluids

into the small vessels of the uvea, occasioned by the

stimulus of light acting upon it. My reasons for

not admitting this hypothesis I"have shewn elsewhere;

and therefore shall only add, that as we conclude

from the various motions of many of the smaller in¬

sects, that they are, as well as larger animals,

furnished with muscles,^^tbough we can neither demon-

strate those instruments of motion by the knife, nor

by the microscope, so we may infer the existence of

the/

* Essay on vital motions.
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the orbicular muscle of the uvea from the regular

motions of the pupil, although its texture may be so

delicate as scarcely to be distinguished by the anato¬

mist from a denser kind of cellular membrane.

/

SECTION II.

f.Z'/p
"In my Essay on the vital and involuntary motions

of animals, I have endeavoured to shew, that stimuli

applied to the muscles of animals excite them into

contraction, by producing an uneasy feeling in them or

their nerves; but M. de Haller, who judges irrita¬

bility to be an innate property of muscular fibres,

is of opinion that it depends not upon the nerves, and

has no connection with sensibility:

1. Because the most sensible parts, such as the

nerves and skin, are not irritable.

2. Because the irritability of our organs is

observed not to be in proportion to their sensibility.

3. Because some parts which have no feeling are

irritable.
v

"With regard to the first of these, since muscles

are the only organs of thd'.body which, by their

peculiar structure, are fitted for motion, it is no

wonder that the nerves should have no irritability,

since the want of it is only a necessary consequence

of/
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of their make; for a power of contraction does not

depend on sensibility alone, but upon that in con¬

junction with a particular form.

"In answer therefore to the first argument, I

should say, that, although irritability always infers

some degree of sensibility, yet sensibility does not

infer irritability, unless the part be, by its struc-

ture, fitted for motion, i.e. in other, words, unless

it be what we call muscular."

The skin and the dartos are shewn to be "affected

stimuli, and consequently are irritable, though

not in the same manner with the muscles. The irrita¬

bility therefore of the parts of the body may perhaps

be not improperly distinguished into three kinds: viz

That power of alternate contraction which is peculiar

to the muscles; that uniform constriction which happen

to the dartos and pores of the skin;, and that redness

and inflammation which is excited, in every part of

the body that is sensible, as often as acrid things

are applied; although indeed this last is only.an

effect of the first kind of irritability in the small

vessels of the parts.

"I must likewise dissent from M. de Haller in

regard to his second argument, viz. That irritability

is not observed to be in proportion to sensibility;

since an inflammation of any irritable organ, which

increases/
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increases its sensibility, is always observed to make
it more irritable, as will bo shewn afterwards by a

variety of instances."
The stomach, Intestines and heart are discussed.
"As for the third argument, viz. That some parts

which have no feeling are irritable; there is no

experiment offered, and I doubt no instance can be
given, of any part being irritable that is naturally
insensible and without nerves: but what he thinks

equivalent to this, is, that muscles continue to be
irritable, not only for some time after their nerves

have been tied or cut, and so all communication

between them and the brain intercepted, but also after

they have been separated from the body. And, indeed,
it must be owned, that there is some weight in this

argument: but that it nevertheless seems to me incon¬
clusive, has been already suggested in the last seotio
of my Essay on the vital and other involuntary motions
of animals; and will, I believe, appear still more

so from the following considerations.

"1. Although the irritability of muscles'con¬
tinues, in a small degree, for some time after their
nerves are tied or otherwise destroyed; it will not

follow, as M. de Haller thinks, that this power does
not depend upon, or proceed from the nerves: for, if
this were so, one would expect that, in a living

animal, where the muscles are all supplied with blood
by/

n
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by the arteries, they should continue to preserve

their power of irritability, not only for a few minute

but for many hours and days after their nerves have

been tied or cut. Further, if the irritability of

the muscles were not owing, some how, to the nerves

or their influence, why should an irritation of the

nerves or medulla oblongata, produce such strong

convulsions?

"These convulsions cannot be owing to the pro-
% ••

pulsion of any subtile fluid in the nerves towards

the muscles; since, as M. de Haller and others have

observed, these motions follow equally whether a

nerve going to any muscle is squeezed upwards or down¬

wards. If they were owing to the connection or

vicinity of the nerves to the muscles, one would ex-

pect, that stronger convulsions should follow from

the Irritation of the tendons than that of the nerves:

the contrary of which, however, is true; for, while

the irritation of a nerve produces stronger con-

vulsive motions in the muscles, than arise even from

the laceration of their own fibres, fcthe tendon, how¬
ever pricked or irritated, produces no change in them.

The reason is plain; the^tendon has little or no

feeling, while the nerves have a very acute one.

"Further, it ought to bfe observed, that when,

after decollation, the spinal marrow of a frog is

destroyed/
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•i.

destroyed, with a red hot wire, no visible motion ie

produced in ita limba or body, by pricking, cutting,
_ * % ■ ' ^

or otherwise hurting thorn: only, when the skin of the

thighs was dissected off, and the muscles were

irritated, the fibres of those muscles were agitated

with a weak alternate tremulous motion. Now, as the

strong convulsive motions excited by irritation in

the legs and trunk of the body of a frog after decolla

tion, are to be ascribed to the sound state of the

spinal marrow, since they cease as soon as it is

destroyed; Is it not highly probable, that the weak

tremulous motion in the irritated musoles of the

thighs of a frog, after the destruction of the spinal

marrow, were owing to the influence or power of their

nerves, which still remained intire? It seems also

to deserve notice, that, after the destruction of the
*

spinal marrow, altho' the fibres of such musoles as

were irritated exhibited a weak tremulous motion;

yet there was no sympathy between the different

muscles, or other parts of the body, as was observed

while the spinal marrow was entire* from whence it

seems to follow, that the nerves distributed to the

several parts of the body have no communication but
marrow

at their termination in the brain or spinal; and that

to this, perhaps alone, is owing the consent or

sympathy observed between them.

"Upon/
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"Upon the whole; the weak alternate motions pro¬

duced by irritating the muscles, whose nerves have

been tied or out, do not prove, that their irritable

power is independent of the nervous influenoe: they

only shew, that these motions are not owing to any new

derivation of spirits from the brain into the musoles

at that time; that the presenoe of the nervous influ-
I

enoe in their fibres is only requisite; and that the

spirits remaining in the nerves, below the ligature

and in the muscular fibres, may be sufficient to pre¬

serve a certain degree of irritability, or power of

motion in them, for some little time.

"M. de Haller also oonoludes irritability to be

independent of the brain and nerves; because the
1 \

smallest insects, whioh have no head, are irritable.

But by the same argument we might prove sensibility

and voluntary motion to be also independent of the

brain and nerves; for the smallest insects seem to

be endowed with feeling, and undoubtedly perform

voluntary motions. May not these insects which want

a head have something to supply the place of a brain,

from which the nerves may take their rise? Or may

not their nerves be so formed, as to be sufficient of

themselves, without a brain, for the purposes of

motion and sensation?

"2./
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"2. M. de Haller, while he denies feeling to tho

dura and pia mater, allows it to the medullary sub¬

stance of the brain; because, when it is wounded, the

musoles of the body are convulsed in an extraordinary

manner. Now, if the sensibility of the medullary

part of the brain in living animals may be deduced

from the convulsive motions which ensue upon hurting

it, are we not (the learned author himself being judge

to ascribe feeling to the brain, even in animals

newly killed; since in these the motion of the heart

is renewed by irritating the medulla oblongata, and

the whole muscles of the body are convulsed by dis¬

secting the spinal marrow? And altho', in animals

newly dead, the convulsive motions produced by irritat

ing the medulla oblongata or spinalis be weaker and

less remarkable than in living animals; yet it will

not follow, that they are not indications, of sensibil¬

ity, and owing to the same cause as in living animals:

for, as the death of the body in general soon puts

an end to every kind of feeling and activity in the

parts of most animals, so- it is not to be doubted,

that, immediately after death, these powers begin to
*

%

be weakened; therefore the motions owing to tiiem must

be less considerable.

"Again, if the convulsions occasioned by irritat¬

ing a nerve in its natural state are allowed to be a

proof of its feeling the like, though weaker, con¬

vulsions/

)
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convulsions excited in the muscles by irritating a

cut or tied nerve must be an equal proof of its re¬

taining, in some measure, its sensibility. When all

communication, therefore, with the brain, by means of

the nerves, is cut off, convulsive motions, which

arise from a stimulus applied to any part, are as

much a proof of the sensibility of that part as if

the communication were preserved. And, if in the

latter case, these motions may be justly ascribed to

the nerves being hurt by the irritation, they must be

equally so in the former.
h.ZS1/

"3. Here it will be objeoted; How can there be

any sensibility or feeling in a nerve whose communica¬

tion with the brain is out off?

"In answer to which, it may be said, that, since

we have good reason for believing that the parts of

many insects continue to be sensible for a considerabla

time after they have been divided from each other; and

that the bodies of some larger animals continue to

live and feel after they are deprived of their heads:

Why may we not suppose that the muscles of men pre¬

serve some degree of sensibility for a few moments,

after their nerves are tied or cut, altho* we may not

be able to account for this from any thing we know

of the nature of the body, or of the manner in which

the soul is present with, or acts upon it?"

Some/
-- - hiuJ> hejL&C try-M
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Some observations of the movements of separated

parts of animals are given.

"Further, we must either allow that both the head

and body of a frog continue to be animated for some

time after they are separated from each other; or

else affirm, that the life, feeling, and active powers

of animals, are merely properties of that kind of

matter of which they are made. The former opinion

is attended with some difficulties, which arise chiefljy
from our ignoranoe of the nature of immaterial beings:

the latter seerns to be inconsistent with all the known

properties of matter. If the latter therefore be

admitted, we not only ascribe qualities to matter

which It does not possess, but presume to limit, by

our narrow and inadequate capacities, the powers of

incorporeal natures, their manner of acting upon

bodies, and co-existing with them.

"If the soul were confined to the brain, as many

have believed, whence is it that a pigeon not only

lives for several hours after being deprived of its

brain, but also flies from one place to another?

And to what cause are we to ascribe the continuance

of life and motion in a viper for three days after

its head is cut off, and in a tortoise for three weeks

after decollation, and six months after the loss of

its 'brain? The motions performed by these animals

cannot surely be attributed to their material part

alone; unless we shall deny them a soul altogether,

and,/ *
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and, with Des Oartes, refer all their actions to their

corporeal machinery."

"If then the soul In pigeons, frogs, vipers, and

tortoises, is not confined to the brain, but can con¬

tinue for a long time to actuate their bodies in¬

dependent of that organ; and if, in many insects which

have no brain, every part of the body is both sensible

and irritable; why should we deny, that, in man and

such animals as resemble him most, the parts may con¬

tinue to be actuated by the soul or sentient principle

for some few minutes after their communication with

the brain has been cut off?"

[^"Foot-note. The difference between men and those
animals which live long after decollation or the

exoision of their heart, seems to be, that the latter

are so framed that fresh supplies of blood and spirits

from the heart and brain are not immediately neces¬

sary to keep the several parts in due order to be

acted upon by the soul: as seems to be, in a great

measure, the case in man and many other animals."J
"I have elsewhere endeavoured to shew, that the

supposition of the soul or sentient principle's con¬
tinuing for some time tdN-actuate the separated parts

of animals, does not infer its real divisibility; nor

is it neoessary to repeat the same things again: but

I cannot help observing, that, when M. de Haller

represents/
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represents me as holding the soul to be divisible,

so as that it may be cut into as many pieces as the

anatomist pleases, he inadvertently charges me with

an opinion which I not only do not maintain, but which

I have brought arguments to disprove. I shall only

add, that the indivisibility of the soul does not

depend on the unity of the body, but on its own

particular nature."

"As wo can, from the little we know of matter,

see that inactivity is one of its essential properties,

we are hence convinced of the neoessity of asoribing

the life and motions of animals to the power of an

incorporeal agent."

SECTION III.

jyZjZ r
"The learned M. de Haller, after endeavouring to

prove that irritability is independent on sensibility,

gives it as his opinion, that this remarkable property

of the muscles has its seat in the glutinous matter

connecting the earthy elements of which their fibres
>

are composed; and that irritability ought to be con¬

sidered as o. peculiar property of this glutinous sub¬

stance, in like manner as gravity is allowed to be a

property of matter in general, altho* its oause can¬

not bo assigned.

"But surely the glutinous matter of the muscles

of animals seems as unlikely to be endowed with an/
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an active power, s\ich as irritability, as any other

constituent part of the animal body; nor can any

argument be deduced from its endeavouring to shrink or

shorten itself when drawn out; for th© glue of the

skin, ligament, and tendons# as well as of the muscles

has this property, which is, indeed, a kind of elas¬

ticity, and not similar to that power of alternate

contraction which muscular fibres are endowed with.

"In pi"oof of his notion of the irritable nature

of the muscular glue, he adds, that young animals

which abound most with it are most irritable. The

observation is true, but seems to prove nothing in

the present case; for the skin, ligaments, and tendons

(whloh last are a continuation of the muscles, only

harder and more compacted) abound more in glue than

the muscles, and yet are in no degree irritable.

The greater irritability of the fibres of young

animals is to be deduced from their greater sensi¬

bility, and this is owing to their greater softness

and tenderness: thus, what in new-born animals is a

sensible and irritable muscle, becomes afterwards a>

tendon, which, in a sound state, is free from irrita-
'

V,

bility, and is endowed with little or no feeling.

"Further, since the gelatinous matter, in our

aliments, and even in our blood, is quite without

any irritability, it must owe this power to the

particular/
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partioular disposition or arrangement of its parts,

or to some other ohange which it undergoes when it

becoraea a part of a muacle. If this may be so, why

may not the finer and more subtile parts of the blood

be so changed in the brain, as there to acquire a

power of feeling and thinking? i.e. if irritability

be a property of the muscular glue, why may not

sensibility and intelligence be properties of the

medullary substance of the brain? for the known

properties of matter give us reason to think, that

real activity is not more consistent with its nature,

than feeling or thought.

"But it has been said, that irritability may be

a property of the muscular glue, as well as gravity

is a property of matter in general: let ua therefore

consider this notion a little, and see whither it

will lead us. Gravity, which is a property of matter,

continues to be so, let matter be ever so much altered

or changed by fire, raenstruums, or other causes; but,

when the gluten of the muscles is extracted from them,

it appears as inert and void of aotive powers as any

other matter; nay, though allowed to remain in them,

yet, in most animals, it-.wholely loses its irritable

power soon after the musoles are separated from the

body.

"But, supposing irritability to be a property of

the/
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the muscular glue, in the same sense that gravity is

a property of all matter; yet, as the most attentive

consideration of matter has convinced philosophers

that gravity is not essential to it, but owing to some

general cause aoting upon it; so the irritability of

the muscular glue must be allowed not to be a property

essential to it, but arising from the action of some

other cause upon it. Gravity has been ascribed

either to the immediate and continued operation of

an immaterial being, or to the action Of some subtile

elastic medium on matter: but since the elasticity
/

of the parts composing siich a medium must be, at last,

referred to the active power of some incorporeal cause,

it follows, that gravity must be so likewise.

"It appears, therefore, after all that has been

said to shew that the motions of Irritated muscles

are owing to a property of irritability in them or

their glue, that we are at last obliged to refer them

to the active power of an immaterial cause; unless

we shall, contrary to sound philosophy, ascribe

feeling and spontaneous activity to matter. And, as

gravity must finally be resolved into the power of

that BEING who upholds universal nature; so it is

probable, that the irritability of the muscles of

animals is owing to that living sentient principle

which animates and enlivens their whole frame."

4
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SECTION IV*

"The word Irritability seems to imply a kind of

life or feeling in the part endowed with it, which

renders it capable of being fretted, provoked, or

irritated; and therefore seems to be improperly

applied to express the contractile power of stimulated

muscles, if this power has no connection with, or

dependence on their sensibility. We never talk of

irritating a stone, a piece of wood, a tree, or indeed

any thing that is without feeling."

There now follow a few observations on the con¬

nection between the motions of stimulated muscles and

their sensibility.

"I. We almost always observe the irritability of

the muscles or muscular organs of the human body to

boar a proportion to their sensibility."

This is illustrated by the difference between

young people and old people, more delicate people and

stronger people, and by the great sensibility of the

nerves.

"II. Whatever increases the sensibility of the

muscles or moving organs of our body, also increases

their irritability."

This is illustrated by inflammation of various

parts and disagreeable sensations, as wind in the

stomach.

"If/
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"If therefore it appears, that the irritability

of the moving organs of our body is inoreased as often

as their own sensibility, or that of other parts with

which they have an observable sympathy, is increased;

it will be thought probable, that the irritability of

any part depends upon its sensibility."

"III. Whatever lessens or destroys the sensibility

of the muscles of animals, also lessens or destroys

their irritability or power of motion."

This is illustrated by the effect of cold and

opium, and several experiments are related to shew

the power of opium over the heart, as M. de Haller

had denied this.

"How M. de Haller was deceived in this matter, I

cannot conjecture; since he has not told us in what

manner his experiments were made: but, it is not to

be doubted, that from his candor and love of truth

he will readily acknowledge his mistake, as soon as

he shall discover it."

"IV. When a viper is pricked with the point of a

knife three days after being deprived of its head,

heart, and other viscera, it moves, not only thOBe

muscles whose fibres are touched, but also the other

muscles of its body which have no connection with

those that are stimulated. This indicates either

a sympathy between those muscles, which supposes

feeling/
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feeling, or somo general active principle animating

them, which, being affected with a disagreeable

sensation by the stimulus applied to any one muscle,

brings many others into action, in order to avoid what

is hurtful to it. In like manner, when a few drops

of hot water fall upon one's leg, the muscles which

move it are instantly and involuntarily brought into

contraction, in order to remove it from the offending

cause."

A frog is described drawing its feet up to its

body, when its toes are In any way stimulated.

"Now, if these motions were owing to some property

of the insensible matter of which the muscles consist,

why should not an irritation of the toes be sometimes

followed by a contraction of the extensor as well as

the flexor* muscles of the legs and thighs? But, if

we allow them to be owing to the painful sensation in

the toes, we shall see that the frog does, in this

cane, with its limbs, just what a snail does with Its

hoi-ns, when they are roughly touched."

The loss of sensation in a frog immediately after

having its head cut off, and the return of sensation

later are described.

"Is not the irritation of the toes, immediately

after decollation, rendered ineffectual for producing

any motion in the muscles of the legs and thighs, by

the greater pain occasioned by cutting off the head?

And/
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And are not the muscles of the posterior extremities,

as well as those of the trunk of the body, brought intjs
action by wounding the toes fifteen or twenty minutes

after decollation, because the pain occasioned by

cutting off the head is now so much lessened (perhaps

wholely obliterated) as not to prevent the animal from

feeling very sensibly when its toes are hurt?

"V. That the motions of irritated muscles are

owing to the sensation excited by the stimulus

applied to them, will appear probable, if we consider,

that we are in fact conscious of many involuntary

motions in our bodies proceeding from a particular

sensation, either in the organs moved, or in some

neighbouring part."

Examples are given such as vomiting and hiccup,
I «

\

sneezing and coughing.

"We find, that, while most of our muscles are

brought by the action of stimuli into alternate con¬

tractions, there are some few which contract uniformly

and equably during the time the stimulus operates,

without any intermissions or alternate relaxations.

Of this kind is the contraction of the diaphragm and

abdominal musoles when the, intestlnum rectum is

irritated, of the sphincter pupillae, while the same

degree of light continues to act on the retina, and

of the muscles of the internal ear as long as the

same/

ft
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same Bound is applied to that organ. Nay, the

diaphragm, whioh is brought into on© continued con¬

traction by a stimulus affecting the intestlnum rectum,

is agitated with alternate convulsions from an irrita¬

tion of the left orifice of the stomach, or of the

olfactory nerves. What account can be given of this,

upon supposition that these motions proceed from the

gluten of the muscular fibres? or what difference can

it make to this insensible glue whether the stimulus

be applied to the nose or anus? But, allowing these

motions to arise in consequence of an uneasy sensation
/

in the part Stimulated, it will appear, that they are

performed in such a manner as is most' effectual to

lessen or remove the irritating cause.

"Again, if the motions of muscles from stimuli

were not owing to a feeling, how could the convulsive

motions of the diaphragm in the hicoup be often

immediately stopped by sudden fear, .joy, or grief?

Why should an irritation of the olfactory nerves

become ineffectual to produce sneezing, when some of

the muscles of the back or thorax are affected with a

rheumatism? And why should the convulsive motions

of the stomach and diaphragm in vomiting, be frequent¬

ly interrupted by extraordinary fear, or any great

and sudden surprise? It will be hard to give any

satisfactory solution of these appearances, if the

motions of iri'itated muscles are supposed to proceed

from/
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from gome unknown property of their insensible gluej

whilst they may be naturally accounted for upon the

principle that they are owing to an uneasy sensation;

for as often as this feeling is overpowered by a

stronger one in 3ome other part of the body, or when

the mind is so suddenly and strongly affected by

external objects, as, for a short time, to become

almost insensible of the irritation, the motions

owing to it must be lessened or cease.

"Gravity, magnetism, and electricity, are all

regular and uniform in their operations; they bespeak

nothing of feeling or life in the bodies which are

endowed with them, and may therefore be supposed to

proceed immediately from material causes; although

the activity of these causes must be, at last, re¬

ferred to the great ORIGIN of all power and life in

the universe. But the motions of animal bodies from

a stimulus are, in many cases, so plainly perceived to

flow from an uneasy feeling, their various appearances

can be so easily explained upon this supposition, and

are so unaccountable on any other, that I am surprised

to find so many learned and ingenious physiologists

endeavouring to refute this opinion, and to derive

those motions from inanimate matter.

"Life, sense, and self-activity, seem to be in¬

consistent with the known properties of matter; and

therefore,/
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therefore, when we see a system of matter endowed with

these, we may, without presumption, conclude, that the

are owing, not to the material system alone, but to

some active principle animating it. And although,

even upon this supposition, it may be difficult to

account for 3ome of the motions observed in such a

system, 01^ in its parts when separated, we cannot

therefore conclude, that they are not owing to any

such power; but only that our ignorance of the nature

of immaterial beings, and of their union with, and >

manner of acting upon bodies, throws a veil of

obscurity ovbr those things which the most enlightened

philosopher will never be able to remove.
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AN

ACCOUNT

OF

SOME EXPERIMENTS MADE WITH OPIUM ON

LIVING AND DYING ANIMALS.

"The ancient physicians imagined that opium

extinguished the flame of life in animals by its

excessive cold; and in later times, there have not

been wanting those who deduced its effects from a

quite opposite quality whereby it was thought to

rarify the blood and to compress the brain or origin

of the nerves. These false notions, however, of the

nature and action of opitim, have been refuted by

several of the moderns, whose writings have thrown

considerable light upon this subject.

"The following experiments were made with a view

still further to illustrate the manner in which this

wonderful drug produoes its effects, and particularly

to shew its influence upon the motion of the heart."

Twenty-four experiments are described. Two may

be given as examples.

"14. I cut out the heart of a frog, and put it

in fountain-water at ten minutes past ten; immediately

after/



154.

after immersion, it beat about 28 times in the minute.

Eighteen minutes past ten, it made 6 pulsations in

thirty seconds. Twenty minutes after ten, I took it

out of the water and laid it on a-table, and observed,

that as often as it was gently touched with any thing,

it made one full and strong contraction and no more:

however, in four or five minutes, it began to beat of

its own accord, and, at twenty-eight minutes after

ten, performed 19 pulsations in a minute. Thirty-

five minutes past ten, it beat 12 times in a minute."

"18. I cut out the heart of a fifth frog, and

put it into a solution of opium in water five minutes

before eight. After seven minutes immersion, I took

it out, and laid it on a plate, where it remained at

rest. When pricked with a knife, it did not perform

a full pulsation like No.14 but seemed to feel a littl

by a very faint kind of motion which was excited in

some of its fibres."

"From the proceeding experiments, we may, I think

fairly draw the following conclusions.

(a) Opium applied to the stomach, guts, cavity

of the abdomen, and thorax, and abdominal muscles,soon

lessens, and after some time intirely destroys all

feeling and power of motion, not only in the parts to

which it is applied, but thro' the whole body.

(b) Opium produces these effects muoh more

quickly in animals which are soon killed by want of

food/
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food and air, than in those which can live long with¬

out them, and the parts of whose bodies preserve a

power of motion and appearances of life for a con¬

siderable time after they are separated from each othe

(c) Since a solution of opium injeoted into the

stomach and guts destroys the sensibility and moving

power of frogs, fully as soon when they are deprived

of their heart, as when this organ remains untouched;

it follows, that opium applied to these parts does

not produce its effects by entering the blood, and

being, by its means, conveyed to the brain, as some

have imagined, but by its immediate action on the

organs and parts which it touches.

"(d) Since, after decollation and the destruction]
of the spinal marrow, opium operates much more slowly

in destroying the heart's motion in frogs, than it

does when the animals are intire; it follows, that it

must produce its effects chiefly, if not wholely, by

its action on the brain, spinal marrow, and nervous

system."

"(e) When opium injected into the veins, and thus

mixed with the blood lessens or destroys the sensi¬

bility and moving power of animals, much in the same

way as when it is applied to their stomach, guts, or

cavity of the abdomen; is it not probable, that it

produces these effects by its action on the extremitie's

of/
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of the nerves which terminate upon the internal sur¬

face of the heart and whole vasoular system; and

perhaps, also, by affecting immediately the medulla

cerebri itself?"

"(f) Since opium, without entering the blood, or

being oarried to the several parts of the body, des¬

troys the power of feeling in animals merely by act¬

ing on the nerves to which it is applied, it follows,

that the nerves are the instruments of sensation, or,

at least, necessary to it."

"(g) It appears from No.4 and 5, compared with

No.3,6,8,10 and 11, that decollation and the destruc¬

tion of the spinal marrow does not weaken or destroy

the heart's motion in frogs, near so soon as opium

injected into their"stomach and guts, or applied to

the muscles and bowels of the lower belly and thorax.

"(h) Although a solution of opium applied to the

open thorax and abdomen of a frog, after decollation

and the destruction of its spinal marrow, soon weakens

or destroys the motion of the heart; yet it does not

produce these effects so speedily as when the brain

and spinal marrow are intire. In the former case,

the opium can only affect the heart by its topical

influence; in the latter, it not only acts this way,
$

but also exerts its powers upon the brain, spinal

marrow, and whole nervous system; and therefore must

produce more sudden effects.

"(i)/
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"(i) It appears, beyond doubt, from the proceeding

experiments, that the heart is not exempted from the

power of opium, as the learned Dr Haller has affirmed,

but ha3 its motion destroyed by it, as we11 as the

other muscles, only not so soon."

"(k) Opium injected into the stomach and great

guts of dogs, does not produce either such speedy or

powerful effects, as when thrown into the cavity of

the abdomen." "A solution of opium applied to the

abdominal muscles, does not kill frogs so soon as when

all the viscera of the lower belly are exposed to its

action."

"(1) Although it seems probable, from No.82,

compared with No.24, ijhat a solution of opium injected

into the veins of dogs does not kill them so soon as

when thrown into the cavity of the abdomen; yet this

cannot be certainly concluded, since the dog of No.24

was much older and above ten times heavier than the

other.

"(m) It appears that a solution of opium injected

into the great guts of a dog, affects the inferior par;

of the spinal marrow much more remarkably than its

superior part, or the brain; since the dogs of No.21

and 22 not only lost the power of motion sooner in

their hinder legs than in their fore one3, but also

were insensible of any pain in them, and yet howled

strongly when their ears were pinched.

"(n)/
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"(n) A solution of opium injected into the cavity

of the abdomen or great guts of dogs, does not destroy

the feeling and power of motion of their hinder limbs,

by sending any effluvia to their muscles; otherways it

could not produce these effects so instantaneously.

Besides, since opium thrown into the stomach and guts

of a frog after being deprived of its heart, destroys

the sensibility and moving power of its muscles

equally soon as if the animal had been intire; it is

plain, that these effects cannot be owing to the finer

parts of the opium being received into the blood, and

by its means carried to the several muscles and organs

" (o) Nor does a solution of opium injected into

the great guts or cavity of the abdomen in dogs pro¬

duce its effects by transmitting through the nerves

any subtile effluvia to the spinal marrov^; otherways

its operation could not have been so instantaneous;

nor could the spinal marrow and its nerves have re¬

covered their functions so soon after the opium was

evacuated by a purgative clyster.

"(p) It remains, therefore, that opium, by affect

ing the extremities of the nerves of the parts to whid

it is applied, does, by means of their connection

and sympathy with the brain and spinal marrow, destroy

|or prevent, through the whole nervous system, the
operation of that power upon which depends sensation

and motion in the bodies of animals.

"(q)/
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M(q) Since opium applied to the abdominal muscles

of a frog deprived of its brain and spinal marrow, doe

not destroy the motion of the heart bo soon as when it

is applied to the abdominal muscles of a frog whose

brain and spinal marrow are intire, it follows, that

the brain and spinal marrow, and consequently the

nerves derived from them, have a greater influence

than any other part of the animal system upon the

motion of the heart.

"(r) Opium does not only destroy the moving power

of the muscles of animals by intercepting the influenc

of the brain and spinal marrow, but also by unfitting

the muscular fibres themselves, or the nervous power

lodged in them, for performing its office: otherways

a solution of opium, when applied to the abdominal

muscles or viscera of a frog, would not put a stop to

the heart's motion sooner, or indeed so soon, as

decollation and the destruction of its spinal marrow.

Opium therefore doe3 not produce its effects solely

by putting a stop to the function of the brain and

spinal marrow, but its influence reaches to the fibres

of the muscles themselves, or to the extremities of

the nervous filaments which terminate in them."

(s) and (t) 3tate that the experiments prove that

what has been stated elsewhere by the author about the

motions of muscles is true.

(u)/
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(u) The distention of the veins which occurs

after a large dose of opium "seems to he no more than

a consequence of the very slow motion of the blood

through the heart, on account of the insensibility

with which this organ is affected.

"(v)' Since opium soon puts a stop to the vital

motions of animals, which yet continue in time of

sleep with little or no diminution of their vigour;

since it often eases pain without bringing on sleep;

and since, by its topical action on the heart, it

destroys the motion of this organ after all commun¬

ication between it and the origin of the nerves is

cut off; it follows, that the effects of opium are

not owing, as some have thought, to its producing

•sleep: on the contrary, the sleep which it occasions

3eems to be only a consequence of its impairing the

sensibility of the whole nervous system.

"The other effects of opium may be also deduced

from the same cause, particularly its restraining all

evacuations that are owing to an unusual irritation

of the parts of the body, and at the same time pro¬

moting those natural secretions which have been

diminished or stopt by spasmodic strictures of the

vessels, from some uncommon stimulus affecting them.

"(w) Lastly, doe3 not opium kill animals by

rendering their several organs wholely insensible of

the/
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the stimuli which are destined "by nature to excite

them into action;whence not only a stop is put to

the peristaltic motion of the guts, and to the pro¬

pulsion of the chyle, but the fluids also begin to

stagnate first in the smaller and afterwards in the

larger vessels; while the heart becoming gradually

less sensible of the stimulus of the blood with which

it is distended, contracts more feebly and at greater

intervals, till at last it ceases from motion alto¬

gether? n
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This Essay is inscribed to the Duke of Argyll.

It has .three "advertisements", one for each of the

editions, 1752, 1754, and 1761. It was published

originally in the year 1743, in the Edinburgh Medical

Essays, Vol.5 Part 2.

In each edition some changes have been made, as

additions relating chiefly to the nature of quick-lime

and water, its action and mode of administration, and

corrections of errors, and omissions of things less

material and of conjectures.

Cases are given, particularly the case of the Righ

Honourable Horace Walpole, Esq; written by himself.

"I have chosen, however, to insert Mr Walpole's case

preferably to any other, not only because the good

effects of the medicines were here very remarkable,

but as it is written by himself, and as the histories

of those in conspicuous stations of life are wont to

make the strongest impressions upon the generality of

mankind."

The Table of Contents shows that the Essay treats

of experiments with quick-lime, its action upon urine,

the calculus, come of the animal humours, fermented

liquors and spirits, animal food, also milk, honey,

and sugar, several fruits, herbs, and roots, and

|several medicines. It treats, further, of the
.

I different strengths and specific gravities of
I
j different/
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different lime-waters, with experiments shewing the

change made on lime-water by boiling, and being

exposed to the open air, and observations on its use

in several diseases. There are also experiments with

lime-water, soap-leys, soap, etc.

The last four sections are as follows, "Of the

action of lime-water in dissolving the stone", "Of

the cure of the stone*', "The comparative value of the

several medicines proposed for dissolving the stone",

"The dissolving powers of the menstrua". Several

cases are given.

There follows an Essay on the Various Strength o£

Different Lime-raters, first published in the Edinburg!

Essays Physical and Literary.

Oister-shell lime-water is said to be stronger

than stone-lime-water. The oister-shells made use of

in the experiments - "were got from among the rubbish orji

the south side of the Castle of Edinburgh and were

quite free of any sea-salt".
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PREFACE.

"The disorders which are the subject of the

following observations have been treated of by

authors, under the names of Flatulent, Spasmodic,

Hypochondriac, or Hysteric. Of late, they have also

got the name of NERVOUS; which appellation having

been commonly given to many symptoms seemingly

different, and very obscure in their nature, has

often made it to be said, that physicians have

bestowed the character of nervous, on all those

disorders who6e nature and causes they were ignorant

of. To wipe off this reproach, and, at the same

time, to throw some light on nervous, hypochondriac,

and hysteric oomplaints, is the design of the follow¬

ing observations; which are also intended to shew,

how far the principles laid down in my Essay on the

vital and other involuntary motions of Animals, may

be of use in explaining the nature of several

diseases, and consequently, in leading to the most

proper method of cure."

"It is only proposed to treat of those disorders

which in a peculiar sense deserve the name of

nervous."

"As many of these complaints depend upon that

sympathy which obtains between the various parts of

the body, it seemed necessary to begin with some

observations/
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observations on the sympathy of the nerves; a .

subject of the greatest importance in pathologyl

"In reasoning on the nature and causes of nervou^
disorders, I have endeavoured to avoid uncertain

hypotheses; and therefore have had no recourse to an^

imaginary flight, repercussion, dispersion, confusion,

or jarring contest of the animal spirits; for -whose

existence we have only probability, and of whose

peculiar nature and properties we are altogether

ignorant"•

"In the practical part, I have confined myself

chiefly to what experience had suggested; and have

only advised such remedies as I have used with succesE

myself, or had recommended to me by those whom I coulc.

trust."
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VII. A nervous or spasmodic asthma.

VIII.A palpitation of the heart.

IX. An immoderate discharge of pale urine.

X. Periodical headachs.

XI. Low spirits.
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CHAP.I.

"Before we enter upoh the subject of the follovr-

Ing observations, it may be proper to make a few

remarks concerning the structure, use, and sympathy

of the nerves.

"1. The nerves are those small cords, which rising

from the brain and spinal marrow, are distributed to

every part of the body. They appear to be no more

than continuations of the medullary substance of the

parts from whence they proceed, and owe their strength

and firmness to the membranes and cellular texture

which surround them.

"2. The larger nerves (1) are evidently composed

of many smaller ones, which run parallel to each other,

and seem to be quite distinct from their origin to

their termination,without any such communications

between their branches as are observed every where in

the system of arteries and veins.

"3. The smallest nervous filaments that can be

traced by dissection are still composed of lesser

threads; so that we can have no idea of the exility

of a single nervous fibril.

"4. Altho' it seems probable that the nerves (3),

which are continuations of the medullary substanoe of

the brain and spinal marrow, derive from thenoe a

fluid, yet the extreme smallness of the nervous tubes,

and/
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and the subtility of that fluid which they contain,

make us altogether ignorant of its peculiar nature and

properties. Nor do we know, certainly, whether this

fluid serves only for the nourishment and support of

the nerves, or whether it be not the medium by which

all their actions are performed.

"5. The nerves communicate sense and a povrer of

motion to the body."

M6. Altho' every part of the body furnished with

nerves, has either more or less of feeling; yet there

are only some of those parts whose structure renders

them capable of motion."

"7. There are only two kinds of motion observed in

the bodies of living animals, viz. voluntary, and

involuntary from stimuli. In order to the performance

of the first, the nervous power is not only neoessary,

but also a free communication, by means of the nerves,

between the brain and the parts to be moved. The

second continues for some time, though in a much

weaker degree, even in those muscles whose connection

with the brain is wholely cut off; whence it has been

concluded, that this kind of motion is independent of

the nerves, and owing to some power or property in the

muscular fibres themselves, or in the glutinous mstter

connecting the elements of which they are composed.

That this conclusion is not, however, well founded, I

have/
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hove formerly shewn by several arguments."

"From the continuance of the motion of the heart,

and other musoles, after they are separated from the

body, ono may safely conclude, that the contraction of

Irritated musclos is owing to the distention of their

hollow fibres, by a more copious influx of the nervous

fluid at that time. Does this fluid act in some

other way than by distending the muscular fibres? or

is it only necessary to keep them in a proper state

for being acted Upon by that living principle from

which all their motions are to be derived.

"8. As the nerves ai-e continuations of the medullairy

substance of the brain and spinal marrow, it is probable

that they are partly nourished, by those vessles, whic

are spread on that production of the pia mater which

surrounds them, in like manner as the brain derives

its nourishment from the arteries of the pia mater."

"9. Our bodies are, by means of the nerves, not

only endowed with feeling, and a power of motion, but

with a remarkable sympathy, which is either general,

and extended through the whole system, or oonflned, in

a great measure, to certain parts.

"10. That every sensible part of the body has a

sympathy with the whole, will sufficiently appear from

the following facts."

Various examples are given, as cold water throVm

on a warm part of the body, the effluvia of certain

substanoes/
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substances, musical Bounds, doleful stories, shocking

Bights, any hurt to the brain, disorder of the stomach

grateful food, strong wine, or other spirituous

liquors, various poisons, worms in the stomach or in¬

testines, and others.

"11. Besides this general consent (10) whioh

prevails throughout the whole body, there is a

particular and very remarkable sympathy between

several of its organs, by means of which many oper¬

ations are carried on in a sound state; and pain,

convulsive motions^and other morbid symptoms, are

often produced in such parts as have no near connectiojn

with those that are immediately affected.

"To illustrate this, I shall give several instances

beginning with the head, and taking the parts in their

order downwards."

A great many examples are given, as "Light and

noise are offensive both to the eyes and ears in

severe haadachs." "The great consent between the

brain and heart appears from the sudden and remarkable

effects of the passions on the latter." "Hyppocrates

has observed, that the unexpected sight of a serpent

will make the countenance pale." "Yawning and

vomiting are often catching'." "After hard drinking,

or a large dose of opium, the eyes Iobq their lustre.

The headach, after a debauch, proceeds chiefly from

the stomach, as appears by the removal of the pain,

upon/
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upon drinking a few glacises of strong wine." "A

tremor of the hands is often lessened or removed, for

a while, by a dram, or some strong vdnej and this

effect ie owing solely to the action of these liquors

on the stomach, and not to their having entered the

blood, which does not happen so soon." "Y/hen one of

the kidneys is inflamed, little urine is separated by

the other, probably on account of a spasmodic strictura

of its secretory vessels." "A strangury and tenesmus

mutually occasion each other."

"IS. All sympathy or consent supposes feeling} and

therefore must bo owing to the nerves, which are the

sole Instruments of sensation (5).^
"That all sympathy is owing to feeling, and con¬

sequently proceeds from the nerves, appears evident,

because the changes in the body, occasioned by the
\ .

sympathy of the parts, are stopt by whatever affects

the nervous system so strongly as to overcome the

sensations that produced those changes. Thus the

hiccup is stopt by terror, fear, surprise, or other

strong passions."

"Could we suppose the circulation of the blood

were to remain, after a total abolition of the

sentient powers of the bfain and nerves, there would

be no more sympathy between the parts of such an

animal body than between those of any hydraulic

machine. As in this case the motion of the fluids

would/
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would be merely mechanical, so every change made in any

of its parts must be the result of mechanism alone,

and consequently, wholely different from consent,

which, as it depends upon feeling, oannot be explained

upon mechanical principles.

"13. Those sympathies which have been ascribed by

some authors to the tela cellulosa, blood-vessels,

membranes, and the similarity of-.parts, if duly

considered, will appear either to proceed from the

nerves, or not to deserve the name of consent or

sympathy."

What happens in the cellular membrane "cannot be

properly referred to sympathy, and is no more than

what happens to a spunge, a piece of sugar, or other

porous substances.

"The system of blood-vessels affords us no more

instanoes of true sympathy than the tela cellulosa,

except what may be owing to the nerves which belong

to these vessels."
\

"The various instances of consent from the con¬

tinuity of membranes, are, strictly speaking, owing to

the nerves themselves, with which those membranes are

supplied; for, were they destitute of nerves and

feeling, no such consent could happen."

"The sympathy between the breasts and the uterus,

has been derived from the similarity of their structure,

or of the liquors secreted by them. But altho' those

parts were much more similar in these respects than

they really are, yet if there wore no connection

between/
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between them by means of blood-vessels, or consent by

means of nerves, it would be difficult to conceive, how

the condition of the one could be so much affected by

that of the other; and much more how a titillation of

the one should communicate a particular sensation to

the other."

"14. Although it may appear, from what has been

said, that all real consent between the different

parts of the body is owing to the nerves; yet it

will be found very hard to account, particularly,

for the various instances of sympathy, either in a

sound or morbid state.

"The prevailing opinion has been, that these

sympathies are owing to the communications between the

nerves, and particularly to the connection which the

intercostals have with the fifth, sixth, and eighth

pairs, and with almost all those which proceed from

the spinal marrow/.

Upon this principlo it has boon thought easy to trace

the various sympathies, not only between the several

parts of the abdomen, but also between them and the

head, neck, thorax, and extremities. But however

plausible this theory may appear at first view, and
"N

how readily soever it may seem to explain many

remarkable instances of consent, yet a more strict

examination will shew it to be liable to insuperable

difficulties.

"(a) Since every individual nerve appears to be

quite/
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quite dlstlnot from ©vary other, not only in its rise

from the medullary substance of the brain or spinal

marrow, but also in its progress to that part where

it terminates (2), it follows, that the various

instances of sympathy, observed between the different

parts of the body, cannot be owing to any communi¬

cation or anastomosis of their nerves; and con¬

sequently that it can be here of no use minutely to

inquire into the numerous connections which the inter¬

costal nerves have with the fifth, sixth, and eighth

pairs, and with those of the spinal marrow.

"But, lest it should be alledged,that the course of

the nervous filaments in the ganglia is so intricate,

that it is not altogether clear, whether they may not

intermix or communicate with one another in their

passage through those bodies, it will be necessary to

offer some less doubtful arguments, for proving that

the sympathy of the several parts does not depend on

any union or anastomosis between their nerves.

"(b) If there were any anastomosis, or real commui"

ication between the nerves of the same or different

trunks, either in the ganglia or elsewhere, it is

natural to think, that a oonfusion would necessarily

happen in our sensations, as well as in the motions

of our several muscles; for the impressions of

external objects would be communicated, at the places

of union, to other nerves than those affected; and

the/
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the change produced by the will In any nerve, at its

origin in the brain or spinal marrow, in order for

moving a particular muscle, would affect all those

nerves with which it has any -communication by means of

"k*10 ftanglia or otherwise.

"(c) It does not appear, that there is any sympathy

between the nerves that are derived from the same

trunk, by means of the membranes that surround them."

"(d) T,7e observe a remarkable sympathy between many

parts, whose nerves have certainly not the smallest

communication with one another. Thus the dimness of

sight occasioned by a disorder of the stomach, the

nausea upon seeing others vomit, and the flux of the

saliva, into the mouth of a hungry person, at the

sight of savoury food, are proofs, that the stomach

and salivary glands sympathize with the retina, though

there is no communication between the optic nerves and

any other. A shuddering is excited by particular

sounds, and yet the portio mollis of the auditory

nerve, after it leaves the brain, does not appear to

communioate with the portio dura, nor any other nerve.

Although the optic nerves unite at the cella turcica,

yet it has been shown, that their fibres do not cross,

intermix, or truly communioate with each other;

nevertheless there is a considerable sympathy between

the two eyes."

Further examples are given, the two kidneys, the

retina/
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retina and uvea, and' the uvea of the two eyes, and con¬

vulsive motions caused "by tickling the soles of the

feet, or the sides, or by the dread of this.

"(e) If the consent between the viscera of the

abdomen, and the other parts of the body, be owing to

a communication of nerves, by means of the inter-

costals; why do not all those parts sympathize, whose

nerves are either deprived from, or communicate with

the intercostals? V.hy, in the nephritis, does the

stomach suffer more than the intestines? and why

are not the lungs and other parts at all affected in

this disease? - - - Since the diaphragm sympathizes

with the nose, lunge, uterus, rectum, and bladder, why

do not these parts suffer equally when that muscle is

inflamed or otherwise violently affected?".

"15. If, therefore, the various instances of

sympathy cannot be accounted for from any union or

anastomosis of the nerves, in their way from the brsin

to the several organs; and if there are many remark¬

able instances of consent between parts whose nerves

have no connection at all; it follows, that all

sympathy must be referred to the brain itself and

spinel marrow, the source.of all the nerves.

"But for a more direct proof of this, we may

observe, that the consent of the several parts

instantly ceases, when their communication with the

origin/
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origin of the nerves is interrupted. Thus, though the

muscular coat of the stomach, in an animal newly dead,

is excited into contraction by irritation, yet the

diaphragm is no ways affeoted by this stimulus. In

like manner, when any of the muscles of the leg of a

frog are pricked, most of the muscles of the legs and

thighs oontract, even after cutting off its heed, if

the spinal marrow be left entire; but when that is

destroyed, although the fibres of the stimulated

muscle are affected with a weak tremulous motion, yet

the neighbouring muscles remains wholely at rest.

"Further, the effects of pain, and of fear and

other passions, in preventing several sympathetic

motions, seem to shew, that the cause of that oonsent

which obtains between the parts of animals is to be

referred to the origin of the nerves: and, since

certain affections of the mind, excited by the action

of external objects on the organs of sense, produce

extraordinary motions and other effects in the body,

merely by affecting the brain; why may not impression

made on the nerves in other parts produce likewise,

throtigh the intervention of the brain, various motions

and other effects in distant parts of the body? The

analogy is obvious.

"Lastly, notwithstanding the ma.ny sympathetic

motions, which are daily observed by physicians to

arise from an irritation of the nerves in different

parts of the body; yet, when the nerve going to ony

muscle/
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muscle Is irritated, there is no motion excited in

any part, exoopt in the muscle to which it is dis¬

tributed. Does it not hence appear highly probable,

that the various sympathetic motions of animals pro¬

duced by irritation, whether in a sound or morbid stat

are owing, not to any union or connection of their

nerves, but to particular sensations excited in certaijn

organs, and thence communicated to the brain or spinal

marrow? For, if this were not the case, why Bhould

not the diaphragm, for example, be convulsed, by

irritating the nerves that go to the bladder and

intestinum rectum, as well as when these parts them¬

selves are affected by an unusual stimulus?

"If the sympathies observed between the different

parts of the body be owing to particular sensations

excited in them, and thence communicated to the breln;

we may easily see why an irritation of the intestinum

(1 e.1 unum does not affect the diaphragm so much as an

irritation of the rectum? for though the ;| e,1 unum is

not less sensible than the rectum, and the nerves of

both have the same remote connection, with the nerves

of the diaphragm; yet the sensations excited by the

same stimuli, acting on the j e junum and rectum, are

very different, and therefore must affect the brain

or common oenaorinm differently. - And the

diaphragm, which is brought into a continued con¬

traction, when the extremity of the recturn or neck of

the/
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the bladder is painfully affected, is agitated with

alternate convulsions, when the left orifice of the

stomach is irritated, because very different

sensations are excited by an irritation of those parts"
"16. But altho*, from what has been said, it may

appear probable, that all nervous consent proceeds

from the brain; yet we cannot pretend, from this

principle, to account, in a satisfactory manner, for

all the various instances of sympathy observable in

the bodies of animals, since many of them may depend

on such a state of the brain and other parts as oannot

be the object of our senses.

"The sympathy between every individual nerve and

the whole system, will be readily allowed to be owing

to the mediation of the brain, and not to any connect¬

ion or communication among the nerves proceeding from

its I shall, however, mention one experiment as the

most decisive of this question.

"A solution of opium, applied to the abdominal

muscles of a frog, whose brain and spinal marrow had

been destroyed, did not stop the motion of the heart

near so soon as it would have done, if the brain and

spinal marrow had been entire. A clear proof, that

the power of opium,to destroy the motions of those

parts which it.does not touch, is owing solely to the

mediation of the brain and spinal marrow, and not to

any other communication among the nerves.

«»Tis/
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"'Tie true, when a frog 1b deprived of the brain

and spinal marrow, upon applying a solution of opium

to the abdominal muscles, its heart will cease from

motion somewhat sooner than it would otherwise do;

but this effeot is not to be ascribed to the aotion

of the opium on the nerves which it touches, but to

some of its finer parts being taken up by the

absorbent veins, and oarried with the blood to the

heart."

H17. Nothing makes more sudden or more surprising

changes in the body,than the Beveral passions of the

mind. .These, however, act solely, by the mediation of

the brain, and, in a strong light, shew its sympathy

with every part of the system.

"Such is the constitution of the animal frame,

that certain ideas or affections excited in the mind

are always accompanied with corresponding motions or

feelings in the body? and these are ovdng to some

change made in the brain and nerves by the mind or

sentient principle: but what that change is, or how

it produoes those effects, we know not: as little

can we tell, why shame should raise a heat and redness

in the face, while fear is attended with a palenesB.

These, and many other effects of the different passions,

must be referred to the original constitution of our

frame, or the laws of union between the soul and body.

MBut although, in these matters, we must confess

our/
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our ignorance, yet, from what we certainly know of the

action of the nerves,' we can easily see, that a change

in them may ocoasion many of those effects which are

produced by the passions."

"18. Because the nerves are observed, in many

parts of the body to surround the arteries and veins

like small cords, it has been thought, that the sudden

ohanges in the motions of the fluids made by the

passions, are owing to these vessels being contracted

by such ligatures. But this opinion, though

supported by authors of groat character, will, upon a

further inquiry appear inconsistent with what we know

for certain of the nature and use of the nerves.

"Every part endowed with a power of contraction,

owes that aotion either to its muscular structure, or

to its elasticity; but as the nerves are in no sense
s

muscular, so they have been proved to be among the

least elastic parts of the body. Further, in a

natural state, the nerves lie pretty loose in that

cellular substance which surrounds the arteries, and

are never on the stretch J and, upon making the

experiment, we shall find, that the trunks of those

nervous branches that encompass the large arteries and

veins must be considerably pulled before these vessels

can be sensibly contracted. There is no example of

any motion being performed by a contraction of the

nerves,whose action does not consist in pulling, or

in/
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in growing more tense at one time than another, but

in supplying the muscular fibres with that influence

or power which seems to be immediately necessary for

their contraction.

"Lastly, it appears from experiments, that the

nerves are utterly incapable of any such contraction

as is here supposed."

"19. There are many of the most remarkable

sympathetic motions, both in a sound and diseased

state, in which we can plainly perceive a wise

intention. Thus, the contraction of the pupil when

light offends the eyes, and of the eye-lids when

grosser bodies threaten to hurt themj - - and

the uncommon flux of humours to every.part that is

irritated: All these, and many more, are the efforts

of nature to free the body of something hurtful? and

are so many instanoes of that principle of self-

preservation so conspicuous in all animals. These

motions, therefore, cannot, in my opinion, be referred

to any connection or communication among the nerves,

but to the brain itself, and to that sentient being

which animates our whole frame, and which endeavours,

at all times, to free the body from whatever occasions

pain or uneasiness.

"Indeed, when these efforts are unable to expel

the offending cause, as in great inflammations of the

stomach, or when a large stone is lodged in th£f

kidneys or bladder, they often become hurtful, and

increase/
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increase the pain they were intended to remove. Nay,

as in many other instances, the best things may, by

excess, become the worst; so this endeavour to free

the body, or any of its parts, from what is noxious, i3

sometimes so strong and impetuous as to have fatal

consequences. But, in general, this principle of

preservation is highly useful, since without it we

should often cherish within our bodies such causes as

would, sooner or later, end in our ruin.

"Nor can we consider the mind as aoting either

ignorantly or perversely, when it sometimes excites

such motions in the body as increase its own pain, and,

in the end, prove more hurtful than beneficial; for

these motions do not proceed, as the followers of

Stahl have imagined, from any rational views in the

mind, or a consciousness that the welfare of the body

demands them, but are an immediate consequence of the

disagreeable perception which excites it into action.

"20. There are various instances of sympathy,

whioh seem to be chiefly occasioned by the vicinity

of the parts. Of this kind is, perhaps, the consent

between the neck of the bladder and extremity of the

rectum; whence a violent tenesmus and strangury

mutually excite each other!!

"To this head also may be referred those

sympathies which are sometimes occasioned by hard

tumours/
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tumours pressing upon, or irritating the nerves that
* •

are contiguous to them. Thus, a hard swelling on on©

side of the neck has occasioned an uneasy sensation

near the end of the radius, a little above the wrist?

and the swelling and drawing up of the testicle, from

a stone descending thro' the ureter, is probably

owing to an irritation of the nerves of the testicle,

where they run along the psoas muscle, over.which the

ureter passes.M

w2l. May not the complaints of the stomach and

bowels, from a suppression of the menses, and soon

after conception, be owing not only to a particular

sympathy between their nerves, but partly also to the

change made in the quantity of the blood thrown upon

these parts, by the obstruction of the uterine

vessels? And does not the sudden relief, obtained by

a small evacuation of blood from the ha&morrhoidal

veins, shew, that many disorders may be either

occasioned or cured by a small change made in the

distribution of the blood to the different parts of

the body.*'

tt22. Lastly, in morbid cases, we meet with a

variety of anomalous sympathies, which we can neither

explain from the vicinity of the parts, the connectior

or communication between their nerves, nor from that

general tendency to the welfare and preservation of

the/
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the body, which is so observable in many sympathetic

motions that take place in a sound as well as a

morbid state.

"Of this kind are the purging from smelling to a

cathartic medicine; that pungent sensation felt on

the top of the left shoulder-blade, when a pimple,

a little below the out-side of the right knee was

scratched; that burning pain which, upon making

water, has been felt in the soles of the feet by a

person affected with an ulcer in the bladder; the

spasmus cynious from a -wound in the foot, and the

locking of the jaws after an amputation. Thus, what

reason can be given why sometimes, after cutting off

an arm or leg, those muscles which reise the lower

jaw should be affected with a spasm rather than any

other muscles? I shall allow, that some symptom of

•this kind might be expected from the irritation of the

nerves of the stump, or from some acrid humour absorbed

by the vessles of the sore, and carried to the brain;

but in either case, why do the temporal and masseter

muscles only suffer?

"I think it most probable, that the anomalous

sympathies above mentioned",""-and many others whose

cause appears equally obscure, proceed from that

general sympathy, which prevails thro* the whole

nervous system, and which, in certain caseB, in

consequence/
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consequence of the uncommon weakness or delicacy of

a particular organ, makes it suffer, altho' the other

parts of the body are not sensibly affected."

"Since we observe that only those whose* nervous

system is remarkably delicate are affected with

general and violent convulsive motions or spasms from

the passions of the mind, disorders in the primsffb

viae, and other causes; have we not reason to conduce,

when, in consequence of an irritation of any one

part, an uncommon sympathetic motion is produced in a

distant organ, with which it has less connection,

either by the nerves or blood-vessels, than with many

other parts which are now&ys' disturbed, that such

sympathetic motion is owing to a peculiar delicacy

or mobility of that organ; and that, were the other

moving organs of the body equally delicate and

sensible, universal or at least more general con¬

vulsions or spasms would have been the consequence?

"But, supposing we could neither explain

satisfactorily, nor even conjecture with probability,

concerning the cause of many uncommon and anomalous

sympathies, it would be no more than what happens to

us every day in our inquiries into the more abtruse

operations of nature. In every part, even of the

inanimate world, we find inexplicable difficultiest

what wonder then, if, in the human body, a system so
;■*

curious, f
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curious, so subtile and compounded, we should meet

with many appearanoes which we cannot at all account

for? The farther we push our inquiries into nature,

the more shall we he oonvinced of our ignorance, and

how small a portion is known of the works of the Great

CREATOR!

"'Scarcely do we guess aright at the things that

are upon Sxs earth, and with labour do we find the

things that are before us,* Wisdom, Chap.XT. ver.16."

CHAP.II

Of Nervous, Hypochondriac, and Hysteric Disorders

in general.

The introductory paragraph discusses the various

diseasos to which nerves are subject, as obstruction,

inflammation, compression or irritation of any of

their parts or of the brain or spinal marrow.

"With respect to that fluid which the nerves ore

supposed to contain, as we are wholely ignorant of its

nature, both in a soimd and morbid state, we can never

know when the diseases of the nerves arise from a faul

in this fluid, altho' their action must be considerabl;

affected/
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affected whenever it is vitiated."

"But how much soever we may he in the dark about

the immediate causes of the diseases of the nerves,

yet their effect may all be reduced to some change in

that sensibility or moving power which the nerves

communicate to the different parts of the body.

"The sentient power of the nerves may be either

too acute, obtuse, depraved, or wholely wanting; and

that power in them which is necessary for musoular

motion may be either weakened or quite destroyed."

These various points are more fully discussed

in turn, and then "the difficulty, perhaps the

impossibility, of fixing a certain criterion by which

nervous disorders may be distinguished from all others
- - - because, in almost every disease, the nerves

are more or less hurt. —- However, those disorders

may peculiarly deserve the name of NERVOUS, which, on

account of an unusual delicacy, or unnatural state of

the nerves, are produced by causes which, in people

of a sound constitution, would either have no such

effects, or at least in a much less degree."

"In treating, therefore, of nervous disorders, I

shall confine myself chiefly to those complaints which

proceed, in a great measure, from a weak or unnatural

constitution of the neWesj and of this kind, I

presume, are most of those symptoms which physicians

have commonly' distinguished by the names of flatulent,

spasmodic,/



193.

spasmodic, hypochondriac, or hysteric,"

Many symptoms are enumerated, and the patients

who are reliable to them are distinguished into three

classes.

1. Those who are usually in good health, but

are apt to be affected with some of these

symptoms.

2. Those who, being liable to such disorders,

are almost always, more or less, troubled

with indigestion and allied complaints.

3. Those who, without being subject to the

more general symptoms, are seldom free

from indigestion, low spirits, and suoh

oomplaints.

"The complaints of the first of the above classes

may be called simply nervous; those of the second, in

compliance with custom, may be said to be hysteric,

and those of the third, hypochondriac.

"The hypochondriac disease is not more unlike

the hysteric, than this last is often unlike to itself

"But whether these two distempers be considered

as the same or distinct, „since the symptoms of both

are so much a-kin, we shall consider them under the

general character of NERVOUS; and begin with inquiry

into the causes from which they most commonly proceed
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CHAP.III.

Of the Predisposing Causes of Nervous, Hypochondriac,

and Hysteric Disorders.

"These may "be reduced to two, viz,

"I. A too great delicaoy and sensibility of the

whole nervous system.

"2. An uncommon weakness, or a. depraved or unnatural

feeling, in some of the organs of the body."

The first of these may be either natural or

produced by disease or irregular living.
ja-MB' As regards the second, the alimentary canal,

especially th6 stomach, is most often at fault.
/>.*47

"Ydien my stomach and bowels have been out of order

and affected with an tineasy sensation from wind, I hav

not only been sensible of a general debility and

flatness of spirits, but the unexpected opening of a

door, or any such trifling unforeseen acoident, has

instantly occasioned an odd sensation about my heart,

extending itself from thenoe to my head and arms, and,

in a lesser degree, to the inferior parts of my body,

A£ other times, when my stomach is in a firmer state,

I have no such feelings, or, at least, in a very small

degree, from causes which might be thought more apt to

produce them."
-•fr Lfe jiLn-cUre, ^ Setu>eart
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CHAP.IV

Of the general occasional Causes of Nervous,

Hypochondriac, and Hysteric Disorders.

l

"These are either to be found in the blood, or

they have their seat in some particular organ of the

body. The former I shall call general, the latter

particular occasional causes.

The general occasional causes may be reduced to

three, viz.

"I. Some morbid matter bred in the blood.

"II. The diminution or retention of some aocustomed

evacuation.

"III. The want of a sufficient quantity of blood, c

of blood of a proper density.

I. Examples are given of the action of the first

oause and gout is discussed. "with regard to that

morbid matter in the blood, the oause of so many

nervous complaints, and even of the gout, all we know

is, that it is apt to stick in the smaller vessels;

that it disagreeably affects the nerves as often as

it falls upon them, and thereby occasions various

symptoms, more or less violent^ according t.o the

greater or lesser sensibility of the parts affected,

and the constitution of the patient. But in what

manner, or by means of what/
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what particular kind of acrimony, it produces these

effects, we are yet entirely ignorant, and indeed

likely to continue so.

"II. A second occasional cause exciting nervous

disorders, may be the retention of some accustomed

evacuation, such as the menBes or * haemorrhoids."

"And it may not be amiss, when treating of the

suppression of the menses and haemorrhoids, to add the

discharges of issues, setons, or other old sores sudden¬

ly dried up, as producing similar effects. Further,

since cold feet or cold and moisture in general, by

stopping the perspiration, is observed to increase

nervous disorders, is it not probable, that some acrid

matter may be then retained, which, by falling on the

stomach and other internal parts, sometimes gives rise

to nervous, as well as to other morbid symptoms?

Hence we find, that, during the dry warm weather in ou^

climate, and the dry and temperate weather of hotter

countries, the nervous hysteric, and hypochondriac

complaints are less frequent than at other times."

III. In connection with the third cause it may

happen "that an immoderate flux of the menses, lochia,

and hEi&morrhoide, or any other great haemorrhage, yd 11

often occasion violent symptoms of this kind."

"Under this head of general occasional causes, may

also bo comprehended watching, great fatigue, and

excessive/
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excessive venery; all of which not only tend to

break the constitution, and dispose the body to

nervous diseases, but also to create them, especially

in such as are already predisposed to them."

GHAP.V.

Of the particular occasional Causes of Nervous,

Hypochondriac, and Hysteric Disorders.

Jo.&yo
"These may be reduced to the six following, viz.

in the stomach and bowels.

I. Wind

II. A tough phlegm

III. Worms .

IV. Aliments improper in their quantity or quality.

V. Sciiu'hous or other obstructions in the viscera

of the lower belly.

VI. Violent affections of the mind.

"I. The manner in which wind produces so many and

such various complaints, may be understood from its

distending the stomach and intestines, and thereby

occasioning spasms in those parts, or otherwise

disagreeably/
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disagreeably affecting their nerves, which have so

great a sympathy with the other parts of the body.

"II. A tough phlegm in the stomach and intestines."
*

"Patients generally imagine, that this is produced

by their food, which they believe is all turned into

phlegm: But they are mistaken; for while the stomach

remains disordered, be the aliments ever so little of

a glutinous nature, this substance will be continually

generated."

"III. Worms in the first passages, especially in

children, are frequently the cause of nervous symptoms

"T/orms produce moot of these symptoms, by prevent¬

ing the proper digestion of the food, or by irritating

with their frequent motions or biting, the sensible

nerves of the stomach or bowels, whence every other

part may be affected by sympathy."

"IV. Aliments improper in their quantity or quality
Too much food, even though wholesome, "becomes

either acid or putrid, and generates much wind." Too

little food weakens the stomach and bowels.

The quality of the food "may dispose it to produce

nervous disorders. Thus high-seasoned and heavy

meats, strong sauces, and wines, will not only, by

degrees, enervate the foqe of the stomach, and prevent

or distroy the natural feeling of its nerves, but will

corrupt the blood - - -. On the contrary, a watery

flatulent diet, - - not affording proper nourishment,

j will be the cause of many eilments."

"V./
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v.

V. Scirrhous, or other obstructions in the

viscera,"seem to occasion many of the above effects,

by hindering the free circulation of the fluids

through these parts, by affecting their nerves with ar
i/

uneasy sensation, and by preventing digestion, and

disturbing the functions of these parts.'

"Melancholy, or long continued grief, frequentlyr

gives rise to hypochondriac and hystex-ic complaints,

and sometimes to obstructions in those viscera."

"VI. Violent affeotions of the mind.

"Nothing produces more sudden or surprising

changes in the body, than violent affections of the

mind, whether these be excited by external objects,

or by the exercise of the internal senses. - - -

Excessive fear, grief, joy, and shame have been

sometimes followed by sudden death."

"And it has- frequently happened in the Royal

Infirmary here, that women have been seized with
H

hysteric fits, from seeing others attacked with them.

CHAP.VI.

Observations on some of the moot remarkable

symptoms of the Nervous, Hypochondriac, and

Hysteric kind.

"I./



200.

-/>. i'S 6
"I. An uncommon sense of cold or heat in

different parts of the body, sometimes suddenly

succeeding each other."

"As often as there is a more rapid motion of the

fluids through the whole body, or only in the smaller

vessels of some part, we feel a greater heat than the

natural. In like manner, a sensation of cold

proceeds from a diminished circulation, or a stagnation
of the fluids in the smaller vessels.

"In hypochondriac and hysteric cases, a quicker or

slower motion of the fluids, and consequenly an

unusual sensation of heat or cold in the vessels of thp

head, back, arms, legs, and other parts, may arise

either from the vessels themselves, or their fluids.

From the vessels, when these, from some fault or

irritation of the nervous system, or from sympathy

between their nerves and those of the stomach, or some

other very sensible part, are either thrown into an

unusual alternate motion, or affected with a continued

spasmodic stricture! From the fluids, when, by their

acrimony or viscid quolity, the very small vessels

are either excited into uncommon Vibratory contraction^
or become in a great measure obstructed."

-N

"II. Pains in different parts of the body,

suddenly moving from one place to another."
"Their true cause seems to be, either some viscid

or acrid matter sticking, for a short time, in the

small/
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small vessels of certain parts, and irritating them,

or spasmodic contractions of these vessels from a

sympathy between their nerves and those of the

stomach.and intestines, or some other very sensible

part.

"III. Hysteric faintings and convulsions.11
The fits are described along with the various

attendant symptoms.

"Fits of this kind may be owing to various causes:

such asj

"1. An irritation of the nerves of the stomach

or intestines, from wind, acrid humours, or other

causes, whence the whole system is often brought into

consent."

"2. A sudden suppression of the menses often gives

rise to hysteric fits: And in some a fatal apoplexy,

attended with a violent spasm of the muscles of the

glottis, has been the consequence of the menstrual

evacuation being suddenly stopt."

"3. A very acute pain in any of the more sensible

parts of the body, or violent affections of the mind,

as terror, grief, anger, or disappointments, will

sometimes so strongly affeot the whole nervous system,

as to bring on hysteric faintings, with convulsions,

altho' the body be in every respect healthful and sounl,

bating the too great delicacy or sensibility of the

brain and nerves.

"IV. A Gatalepajs and Tetanus .**
"This/
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"This disease may be owing to some violent

affection of the mind disordering the brain and nerves,

or to some acrid matter affecting them, either by its

immediate contact, or by sympathy with the stomach,

intestines, uterus, or some very sensible parts. To

the same general causes are likewise to be ascribed

the emprosthotonus and opisthotonus, and tetanus.

And here we must rest; for to endeavour to explain

more particularly, either how the passions, or an

irritation of the brain or other sensible parts,

bring on alternate convulsions or fixed spasms of

the muscles, would be to no purpose, till we are

better acquainted with the struoture of these organs,

and with that cause which immediately produces their

contraction; points which will probably forever

elude our researches."

"V. V/ind in the stomach and bowels.

"All our aliments, especially those of the vegetable

kind, abound with air. In the time of digestion, part

of this air is separated, and produces that flatulence

or wind in the stomach.and bowels with which many

people are greatly troubled."

"The cause which makesxair separate from them

[aliments} in such quantity as to occasion uneasy

complaints in the primdT& vi^, is, almost always, a

fault there; for, when, on the account'of a weakness

I of the stomach and bowels, or an unnatural state of
their nerves/
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nerves, the digestion dooo not go on proporly, not

only more flatulence is produced, but leoe of it

returns again to a fixed state."

"VI. A great craving for food.

"This may be owing to some humour in the cavity of

"the stomach stimulating its nerves, or to those nerved

being so changed, that they are almost always affect0

with that sensation we call hunger, unless when food

is newly taken into the stomach."

"In other oases, however, the morbid matter
*

affecting the nerves of the stomach in hypochondriac

and hysteric patients sometimes occasions a want of

appetite and a nausea."
tf '

"VII• A black vomiting.

"Patients who have been long afflicted with violent

pains and cramps, or other disorders in their stoma

often throw up some dark coloured stuff, vrhich is

commonly nothing but blood that has lost its colour;-

This kind of black vomitting is generally owing to

one or more of the following causes, viz.

era

"1.

"2.

Violent pain or cramps in tho stomach."

Scirrhous tumours in the stomach beginning
to ulcerate, or a "rupture of some of the
small vessels leading to them."

"3. A suppression of the menses or hemorrhoids

"VIII. A Budden and great flux of pale urine."

"The real proximate cause of this symptom is always

the same, viz. an increa.sed motion, together with
some/
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some degree of oonstriction of the secretory vessels

of the kidneys; the first augments k* the quantity,

and the second occasions the pale colour of the waters

Altho* it must "be owned, that this colour is princi¬

pally owing to the quickness of the secretion of the

urine, and of its passage thro' the bladder, before

the finer parts are absorbed, and it has had time to

acquire the common smell and taste, as well as colour,

of that fluid.

"The causes of such an increased motion of the

secretory vessels of the kidneys may be reduced to

the following:

"1. Sudden or violent affections of the mind. - -

as the perspiration is generally chocked by disorders

of the mind, the watery parts of the blood will be

turned more upon the kidneys.

"2. An increased motion of the renal vessels is

often owing to sympathy."

"3. Since Sydenham lias observed, that the hysteric

disease does often seize the kidneyB, and occasion a

pain, like that of a nephritic paroxysm, may not that

noxious matter in the blood, which is often the cause

of nervous disorders, be thrown sometimes in such a

manner on those parts as, t,ho' not to produce pain,

yet so to stimulate their seoretory vessels as greatly

to increase the quantity of the urine?"

"Further/
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"Further, since a stoppage of urine, with a pain

at the neok of the bladder, does in such patients

sometimes prooeed from the morbid matter producing a

spasm there; may not a diminished Becretion of urine,

without any pain in the bladder or urethra, be owing

in some cases to a spasmodic contraction of the

ureters or secretory vessels of the kidneys?"

"An increased secretion of the saliva, is, like

the copious limpid urine, owing to an unusual motion

of the vessels of the salivary glands: And it may be

observed, that, in patients whose salivary vessels arc

weakest and most irritable, a salivation will oftener

happen, while, in those whose kidneys are most apt to

be affected by any disorder in the body, a flux of

pale urine will be more frequent.

"IX. A nervous atrophy."

"But this kind of atrophy, tho' not, perhaps,

owing to any fault in the spirits, or even in the

brain or nervous system in general, may yet dfcserve

the name of nervous, as it seems frequently to proceed

from an unnatural or morbid state of the nerves of the

stomach and intestines."

"We know, that an unnatural state of the nerves

of the stomach may either produce a craving or en

aversion to food, that low spirits and melancholy

often proceed from that cause;"

"The morbid affection of the nerves of the

stomach/
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stomach, by sympathy, impairs the vigour and energy

of the whole system; - - The patient decays daily^
tho' exhausted by no excessive evacuations, because

his food is not converted into good chyle;"

"X. A nervous or spasmodic asthma."

"I should chuse to define a spasmodic asthma to be

that species of difficult breathing, whioh is not

owing to any obstruction in the lungs, or load of

humours compressing their vessels, but to an uncommon

contraction of their bronchial tubes and vesicles,

whereby they do not yield, as usual, to the pressure

of the air in inspiration."

The predisposing cause and the occasional causes

are discussed as under other heads.

"XI. A nervous cough.

"A cough may be called nervous, when it does not

proceed from any phlegm, obstruction, or other

irritating cause in the lungs themselves, but from

sympathy with some other part whose nerves are dis¬

agreeably affected."

"XII. Palpitations of the heart.

"1. In those whose nervous system is easily moved,

any sudden and strong passion, but especially fear,

will produce palpitations, and an irregular motion of

the heart, by rendering it more irritable, and, at, the

same time, by forcing upon it the venous blood in

greater/
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greater quantity than usual.

"2. The regular motion of the heart may "be also

disturbed by its sympathy with the stomach, when this

organ is disordered."

"XIII. The pulse often varying in quickness,

strength, and fulness, not only in different patients,

but in the same at different times."

The general causes of a strong and weak, hard and

soft, quick and slow pulse are discussed.

"A soft pulse is more common than a hard one, in

those patients who are subject to nervous or hysteric

complaints} because too thin blood and ,a laxity of

the vascular system are more common in such, than

dense blood and a too great tension or spasmodic

contraction of the arteries, which oocasion a hard

pulse."

"XIV. Periodical headachs."

"The most common causes of periodic headache in

those who are subject to nervous disorders, are,

"1. Sympathy with the stomach, by which the nerves

chiefly of the fore part of the head suffer} and the
small vessels to which they are distributed are either

affected with a continued spasm, or agitated with

uncommon alternate contractions and relaxations} in

consequence of which the patient feels a pain, strait-

ness, fulness, and pulsation about the fore-head and

temples.

"2./
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"g. A viscid or acrid humour obstructing or

irritating the small vosboIs of tho pericranium,

muscleo of the head, or dura mater, and consequently

affecting the nerves of those parts with a painful

sensation. This may be often no other than a

rheumatic, gouty, or scorbutic humour falling chiefly

on the head.

"3. A particular weakness, •delicacy, and aensi-

bility of the nerves ,of those parts of the head;

whence, from sudden changes of weather, errors in diel

fatigue of body, strong passions, intense application

of mind, suppression of ordinary evacuations, or even

from slighter causes, these nerves being easily

susceptible of pain, the small vessels to which they

are distributed become affected either with violent

alternate contractions and relaxations, or with a

fixed spasm."

"XV. A giddiness.

"This may proceed from some of the causes which

have been mentioned above, as producing periodic

headache, especially when they affect the anterior

part of the brain or dura, mater."

"XVI. A dimness of sight without any visible fault

in the eyes.

"This sometimes proceeds from the stomach; in which

case, the patients ere only affected with it at

particular times, when that organ is out of order, and

ky/
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by sympathy affects the retina, optic nerves, or that

part of the brain from which they take their rise."

"XVTI• Low spirits, melancholy, and a mania."

Irregular gout, morbid matter in the blood,

flatulent and improper aliments, obstructions in the

hypochondriac viscera,, sudden terror, excessive grief,

or other violent passions of the mind, are discussed

as causes. ,

"XVIII. The incubus, or night-mare."

Various forms are described, and various supposed

causes are dismissed as unsatisfactory.

"The sympathy of the stomach with the head, heart,

lungs, and diaphragm, is so remarkable, that there cart

be no difficulty in supposing the several symptoms of

the incubus to arise from a disagreeable affection of

the nerves of that organ."

"Symptoms like those of the night-mare may* some¬

times arise without any fault in the stomach."

The chapter ends by -shewing how violent or long

continued complaints of the nervous, hypochondriac,

or hysteric kind may lead to other diseases, as

apoplexy, palsy, jaundice, dropsy, tympany, or

phthisis. \
i

CHAP. VII.

Of the Cure of Nervous, Hypochondriac, end Hysteric

Disorders.

-As/
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~ja. 631
As these disorders vary in cause, so they slso

vary In danger, and also in hope of cure and means

of cure. A long perseverance in a course of

medicines, diet, and exercise is necessary, or else

no great or lasting benefit can be expected.

"The general intentions ^in the cure of nervous

disorders, may be reduced to the two following, viz.

"I, To lessen or remove those predisposing causes

in the body which render it peculiarly liable to

nervous ailments.

"II. To remove or correct the occasional causes

which, especially in such as are predisposed, produce

the numerous train of nervous, hypochondriac, and

hysteric symptoms mentioned in the preceding part of

this work."

"I. The best remedies to answer the first intentic

of oure, are either such as not only strengthen the

stomach and bowels, but the whole body, or those

which, by their peculiar action on the extremities

of those nerves to which they are applied, lessen,
&

for a time, the too great sensibility of the whole
s ys t em."

"To prevent mistakes, it may be proper to

mention here, that while I recommend bitters, the

bark, elixir of vitriol, ohalyboates, and cold

bathing, as the best strengthoners of a delica.te

nervous/

n
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nervous system, I do not mean that all these are

to be used, especially at once, by the same patient"
They must each be "used according to the condition of

the patient. f

Cool dry air, a thin flannel waistcoat next the

skin, nourishing easily digested food, are recommended,

also wine, preferably upon an.empty stomach, a little •

rum or brandy for those patients who are troubled

with acidity, and avoidance of tea. Exercise is

necessary^ and riding on horse-back is the best form

of it. Sailing suite some patients. Friction is

beneficial. "Lying too long in bed will weaken and

relax; while early rising, like gentle exercise or

cool air, will brace and invigorate the body."

"The mind ought to be diverted and kept as easy

and chearful as possible; since nothing hurts more

the nervous system, and particularly the concootive

powers, than fear,- grief, or anxiety."

"g. But as the remedies above mentioned, however

proper for mending a delicate state of the nerves in

general, or of those of the alimentary canal in

particular, must often be used a considerable time

before they can produce any great effects, it becomes

frequently necessary to have recourse to medicines of

another nature, in order to palliate those uneasy

symptoms/
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symptoms with which nervous and hysterical people

are often affected.
i

"The principal remedies of this kind are the

following, viz.

"(a) Such as weaken, during the time of their

operation, the sentient power of the nerves, and

consequently lessen those pains, irregular motions,

or spasms which arise from any usual irritation,

(j? unusual]). The chief of these is opium, which,

when applied in sufficient quantity, to the nerves

of any sensible part, not only lessens their power of

feeling, but by sympathy also that of the whole

system! By this quality it often gives sudden relief

in many violent disorders of the nervous and hysteric

kind." V.here opium is unsuitable, extractum

hyoscyami may be used.

"(b) Suoh as, by affecting the nerves in an agree¬

able manner, and perhaps relaxing them, lessen the

sense of pain, and often put a stop to tremors,

convulsions, spasms, and an uncommon agitation of the .

nervous system. Of this kind are the warm seml-

cupium, pedlluyium, and hot fomentations, which are

frequently serviceable in oases where opium would be
X

improper; but as they all-tend to relax, they are

only to be used by delioate people,as palliatives

in urgent cases.

"(c) Such as, by their peculiar stimulus,

powerfully affect the nerves, so as not only to

render/
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render them less sensible of the irritation arising

from various morbid causes, but also to communicate to

them some degree of vigour, at least for a short time.

"Of this kind are camphire, castor, musk, and the

fetid gums. The first and most remarkable effects of

these medicines are owing to their action on the

nerves of the stomach; but in whet particular manner

they operate on these nerves, we know not."

"II. Y/ith regard to the second intention of cure,

which was to correct or remove the occasional causes,

- - - as these causes a,re various, the medicines must

be often different! Nay, what is proper in one case,

may be hurtful in another."

The general causes are first taken in order.

"1. Some morbid matter in the blood."
*

(a) Y/hen it is of the kind that produced arthritis

vaga, diet and exercise, bark and bitters do good

service. A milk diet may be tfied, warm lime-water,

and soap, and perhaps tansy.

(b) For the kind which is commonly, but improperl

called -scorbutic, we must endeavour to drive the

morbid humour outwards to the skin, by vomits, warm

stomachics, and sudorifics; after which the radical
*

cure must be attempted by mild mercurials, and the

purging mineral-waters.

(c) Y/hen some morbid matter remains in the blood

from a disease imperfectly cured, we must consider the

disease/
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die ease and circumstances of the patient.

If the humotir which produoee the rash or miliary

eruption falls on the internal parts, "I have found

most advantage from the warm pediluylum, or warm

fomentations applied to the feet and legs, from

blisters, wine, whey, and boluses of camphire, saffror

and salt of hartshorn." For oppression at the <

stomach, and difficulty of breathing, a gentle vomit of

ipecacuanha, or of an infusion of camomile, often

gives relief. Bleeding will help in plethoric

patients.

2. If there is a diminution of some habitual

evacuation, "that evacuation is to be promoted by the

proper remedies."

(a) If the menses are obstructed, the cause must be

discovered. For the want of good blood, the best

remedies'are the bark,bitters, and steel, together

with a nourishing diet, and exercise. ?/hen the blood

is improved, it ought to be determined to the uterus

by frequent doses of tincture sacra, and by making

the patient sit every evening over the steams of warm

wat er.

"If a plethora prevents thev. flux of the menses,

bleeding especially in the foot or at the ancle, and

gentle purges, will prove most effectual.

"'dhen the thickness or viscidity of the blood hinder
»

it/
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it from making its way through the uterine vessels,

frequent vomits, and the pilulae mercuriales laxanteo,

or gentle purges with calomel, will s-nswer best."
For "a spasmodic contraction of the uterine vessels,

in consequence of cold, some violent, passion, or other

causes, the chief remedies are the warm semicupium and

podiluvlum, oily draughts,' and pills of aloes, as a

f6^tida, extract of black helldbore, and saffron. A

clyster of warm water, with thirty or forty drops of

laudanum, may be given, in the evening, about the time

the menses should return.

"Obstinate obstructions of the monthly evacuation

in women have sometimes been cured by electrifying

them, and drawing the sparks chiefly from their

thighs.

"When, in the declirie of life, the menses cease,

various nervous or hysteric Symptoms appear, which ore

generally lessened, and sometimes removed, by frequent

small bleedings, gentle stomachic purges, and issues."

Suitable remedies are given for cases whon a

hemorrhoidal flux has stopped, old ulcers and sores

have been dried up too quickly, when pimples or other
I

eruptions on the face ha;ve been suddenly repelled by

improper applications.

3. When there is "an immoderate flux of the hem¬

orrhoids, menses, or lochia, the cure consists in

restraining/
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restraining these evacuations, and filling the vessels

by means of such aliments as are light and nourishing,

but not heating# In the mean time, the violence of

the symptoms must be abated by anodynes and wine, or

other cordial medicines. A horizontal posture is

here of considerable use.n The tinctura rosarum,

terra Japonlca, alum, opium, and elixir of vitriol,

are sometimes successful. ' "If the alum-whey

occasions a sourness in the stomach with a cardlalgla,

a scruple of crabs eyes or prepared oyster shells,

twice or thrice a-day, will be useful.

"I come next to mention the method for lessening

or removing their (the disorders treated of)

particular causes.1*
"1. Wind in the stomach and bowels."

%

This is the same as under the first intention of

cure above, and belov^ under No.4.
"2. Tough phlegm bred in the stomach and intestine

"Besides frequent vomits, we must have recourse to

the bark, bitters, chalybeate, animal food, and

exercise, especially riding or sailing.1* Lime-water
\

will dissolve the phlegm, and brace the relaxed pores

and vessels of the stomach. Salt of tartar may be

given twice a-day, when there is acidity, and after¬

wards elixir of vitriol to strengthen the vessels.

"3. Worms in the stomach and intestines."

"In some oases,. I have seen good effects from an

infusion/
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Infusion of the root of the Indian pink." "I have

ordered, with good success, to some grown persons,

six drams or an ounce of Spanish soap daily."

"4. Aliments noxious from their quality or
quantity.1

(a) The quantity of food must be, by slow degrees

increased or decreased according to the error.

"(b) With regard to the quality of the food, the
patients ought to abstain from all heavy and fat meat^,
from whatever they find hard of digestion, and from

all flatulent aliments."

vegetables and milk, wine and flesh-meats, shoul^
be given according to circumstances. Vegetables and

milk sometimes agree best, when, at the same time
«

pepper is taken or other spicery.

"5. Indolent obstructions, chiefly of the scirrhou4
kind, in some of the abdominal viscera".

It is difficult to discover when these are present,
but when they are, "wo must endeavour to resolve them

by degrees, and, in the meantime, palliate the most

troublesome symptoms occasioned by them."

Various methods of treatment are discussed, as
I

gentle friction, sometimes with oleum camphors)turn

or saliva, warm fomentations, gentle vomits and purges

frequently repeated, internal deobstruent medicines.

Among these last are tartarus aoltibillB,Bal poly-

chrostus, mercury, and soap, also bark in strumous

cas es./
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cases. Diet and exercise must be attended to;

bleeding may be necessary; and symptoms must be

palliated.

"6. Violent affections of the mind.

"TThen nervous or hysteric disorders arise from this

cause, the cure consists^
"(a) In avoiding all disagreeable and shocking

sights, and every occasion that may be apt to excite

violent passions, or commotions of the nervous system.

"(b) In strengthening the nerves, so that the mind

may be less apt to be strongly affected, either by

impressions from external objects, or by such ideas

as arise purely from reflection; the best medicines

for this purpose are the bark, bitters, steel, the

cold bath, and exercise, yrfLth proper aliment."

"(c) Nervous disorders occasioned by strong

impressions of the mind, are often prevented, lessened

or cured by exciting other sensations or passions of

a superior force. - - - Epileptic fits have been cured

by whipping."

"(d) Nervous or hysteric affections from a conceele

or disappointed passion, are better cured by the

fruition of the object; or, if this cannot be obtained,
\

by proper diet, amusements and by opiates, especially

at bed-time,•for composing the mind and procuring
11

sleep, than by the whole class of nervous medicines.
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Of the cure of some of the most remarkable Nervous,

Hypochondriac, and Hysteric Symptoms."

3
"I. Convulsive motions, or fixed spasms of the

muscles."

Narcotics, especially opium, are recommended, and

"such medicines, as are found by experience to be use-
/

ful, and seem to produce their good effects, by that

stimulus which they communloate to the nerves,

especially of the s'tomach and intestines. Of this

kind are camphire, castor, musk, as a ftSktida, the

spiritus a&therous, spirit of hartshorn, etc.
"A dram of brandy, by stimulating the nerves of

the stomach, will almost instantly lessen a tremor of

the hands, and in some cases make the pulse slower;

And do not other stimulating medicines, in some such

way, remove a palpitation of the heart, and other

convulsive motions, as well as fixed spasms of the

muscles? - - - A glass of warm wine with cinnamon and

nutmeg, and a mixture with aqua pulegj 1 or rut£b,
tincture of castor and asa footida, will often have

similar effects in flatulent and spasmodic affections

of the alimentary canal."

The warm bath, aemicupixmn' and pediluvium, emollieht

clysters and warm fomentations applied to the feet and

legs/
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lege, or other parts of the body ere useful by

relaxing the muscular fibres and nerves, affecting therh

agreeably, and so rendering them less liable to suffer

from irritation. Venaesection may be referred to this

class.

"The warm bath affects the nerves with an agreeabl.

sensation, removes spasms in the small vessels, promotes

an equable circulation, gently expands the fluids, and

consequently fills the whole vessjpls of the body. But

in who,t ever manner the warm bath and fomentations may

act, their power in giving often immediate relief from

violent pain, and preventing or allaying spasms and

convulsive motions, has been sufficiently ascex-tained

fc>y experience."

Several cases are described.

"Instead of adding more cases, I shall only

observe, that I have saved more patients who appeared

to be in great danger in the delirious state of a

fever, by the fomentations, and especially by the worm

pedlluvium, than by any other remedy} and even in

those cases, where these applications were insufficienl

to compleat the cure, they, almost always, gave some

present relief, by making the patients somewhat quiete'^
and disposing them to sleep."

"In convulsive motions or spasms, such remedies

ore often useful, as by painfully affecting the nerves

of some part of the body that is sound, in a greo.t
neasure/
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measure lessen or destroy the sense of that irritation

which was the cause of those symptoms. Of this kind

are blisters, acrid cataplasms, dry cupping, friction,

and the cold bath."

MIn cases, where epileptic convulsions took their

rise from an uneasy sensation in some part of the arm

or leg, I have found blisters applied to these parts

the best remedy."

"Pear, surprise, attention, or other strong

affections of the mind, will frequently put a stop to

convulsive motions and spasms, and sometimes succeed

after other remedies have failed.®'

"Oelsus, in the spasmus cynicua, recommends pouring

on the patient's head warm sea-water and sulphur: And

a roll of brimstone held in the hand is frequently usee

now-a-days as a cure for cramps or fixed spasms of the

musclesj and I have knownit succeed in several esses.

- - - I am of opinion, that brimstone cures apasms not

by any medical virtuej but that its effects are to be

ascribed to the patient's attention and faith, or

rather to the surprize occasioned by the roll snapping

in his hand. And as a confirmation of this, I have

known some affected with-the crsmp, who, having been

informed that the breaking of the brimstone was owing

to the heat of the hand, missed of a cure.

"Convulsive motions or spasms are often prevented

or cured by compression, which braces and renders

firmer/
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firmer such parts of the body as are most subject to

them."

"To the remedies already mentioned may be added

the bark, which has sometimes cured periodic

convulsions after other medicines had failed."

"II. Hysteric faintings with convulsions."

"There is no remedy which I have found so

effectual in removing hysteric faintings with con¬

vulsions, as the warm pediluvium; for, after many

other things had been tried to no purpose, I have seen

the patients restored to their senses, almost instant¬

ly# "by putting their feet and legs in water a little

more than blood-warm:"

"III. A violent pain with cramps in the Btomach."

Draughts of warm water and a clyster with

laudanum in it, are recommended. The clyster may be

repeated with a larger quantity of laudanum. A

julep, anodyne balsam, the warm semicupium, the

emplastrum antihystericum, bleeding, may be used

according i>o circumstances.

"IV. An indigestion and vomiting, with pains in

the stomach,'1
Various remedies may beThsed according to the

cause, as vomits and gentle stomachic purges together

with elixir of vitriol, or the testaceous powders,

Spa or Pyrmont water, bark, bitters, chalybeates, and

exercise./
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exercise. In cases of a too great delicacy of the

nerves of the stomach "I have found nothing produce
• <

such immediate good effects as laudanum given an hour
•f

or more before dinner or supper."

"In some cases I have known a pain in the stomach

with vomiting after eating, cured by soap taken daily

to the quantity of two drachms; in other cases half

a pint of tepid lime-water, drunk thrioe a-day, has

answered better than the soap."

"V. A colic of the hysteric or flatulent, kind."

The bowels must be well opened and laudanum

given. "To prevent the frequent return of hysteric

colics, an antyhysteric plaister applied to the

abdomen, a dose of the sacred tincture or elixir once

a-week, and exercise, especially riding, will be

found useful.''
"VI. Flatulence in the stomach and bowels.

"The medicines most proper in complaints of this

kind, are either such as procure speedy relief by

expelling the wind, or those which, by strengthening!

the alimentary canal, lessen its generation. Among-

the former I have found none more efficacious than the

spiritus aethereus and laudanum.'1 Among the latter

the moot proper ere the bark, bitters, chalybeates,

and exercise.

"7/ith regard to diet, I shall only observe, t,het

tea/
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tea and all flatulent aliments are to be avoided} and

that for drink, water with -a little brandy or rum, is
only

not preferable to malt-liquor, but in most oases also
A

to wine.

"VII. A nervous or spasmodic asthma."

"The fits are best relieved by bleeding and opium

:rIf necessary, the lungs must be cleared first. The
¥

lungs and the whole nervous system must be-strengthen¬

ed .

"VIII. A palpitation of the heart."

"For present relief, 'spirit of hartshorn, the ■

tinctura castorei composite, spiritus g~ethereu3, and

opiates generally answer best." General health must

have attention.

"IX. An immoderate discharge of pale urine."
"There is no medicine that will generally lessen

it so soon, or so remarkably as opium, but — —

other remedies are required to prevent its frequent

returns.

"Those which have succeeded best with me are, the

bark, either in substance or decoction, with some

cinnamon added to it; small doses of the tinctura

rhabarbari amara cum vino, once in three or four

nights; moderate exercise on horseback or in a chaise

and a diet consisting chiefly of rice, sago, salep,

and the lighter flesh-moats roasted, together with a

few glasseB of claret or red port efter meals,

"In/
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"In cases where the flux of pale urine is attends

with hectical heats, I add to the above remedies the

tinctura rosarum, or elixir of vitriol.

"Y?hbn the Uncrossed secretion i3, in a great measur

owing to a particular debility of the kidneys, a

flannel shirt will sometimes lessen the quantity of

the urine, by increasing the perspiration.

"A tight belt about the loins, or a strengthening

plaister applied to them, has been attended with
\ *

remarkable effects." ^

"X. Periodical headache .

"The stomach must be treated, or gout, or

rheumatism. Sternutatories may be used, or tonics.

Suppressed evacuations must be restored, if possible.

"Cold water will give ease in some headache, whil

hot applications do most service in others. In like

nanner, shaving the head relieves some patients, but

is hurtful to others."
"In all violent headachs, we ought to begin the

cure with bleeding, either' by applying leeches to the

temples, or opening the artery there. If the patient

be plethoric, a larger quantity of blood may be taken

from the jugular vein."

"XI. Low spirits.

"Hypochondriac and hysteric patients are commonly

affected with this complaint, in a greater or less

degree. In general, exercise and the cold bath are

among/
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among the best remedies. But to be more particular}

"(l) When low spirits are owing to a weak state of

the nerves of the stomach and bowels, the tincture of

the bark and bitters, chalybeates, aromatics, a proper

diet and riding,'will do most service.

"(2) Vfaen they arise from obstructions in the hypo-
/

chondriac viscera, or a foulness of the stomach and

intestines, the most proper medicines are, aloetic

purges, Barrowgate waters, and soluble tarter."

"(3) V/hen 1 ow spirits proceed from a suppression of

the menses or hemorrhoids; if these evacuations

cannot be restored, some others must be substituted

in their place: But nothing has such sudden good

effects as bleeding.

"(4) Lastly, when low spirits or melancholy have

been owing to long-continued grief, anxious thoughts

or other distress of mind, nothing has done more

service than agreeable company, daily exercise,

especially travelling, and a variety of amusements."

#
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OBSERVATIONS

on the

Most frequent Species of the Hydrocephalus Internus,

viz.

.The Dropsy of the Ventricles of the Brain.

j>yz$
"The hydrocephalus, or dropsy of the head, is

either external or internal. The former has its seat

in the cellular substance, between the skin and the

poricranium, or between this membrane and the skull.

In the internal hydrocephalus, the water is sometimes

collected between the cranium, and dura mater, or

betyfeen this last and the pi a mater; but most commonly

it is found in the ventricles of the brain, immediatel

below the corpus csllosum: x And this is not only the

most frequent and fatal species of the hydrocephalus,

but also that with which medical writers seem to have

been least acquainted.

"Hippocrates,/
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-"Hippocrates, in his second book d£ morbis, has
enumerated the signs of water in the brain, as his

\

words have been rendered by all the translators. But

€7ryraj e.yK£<p«.Xa> more properly signifies upon then in
or within the brain; and that Hippocrates only spealcs

here of water lodged between the dura mater and brain,

can scarcely be doubted, since he proposes to

evacuate it, by making a perforation in the upper part

of the cranium, tt^o s tov zyttzcpaxov ; which operation
could have been of no use, had the water been con-

tained within the brain itself.

^Oelsus has only mentioned briefly the hydro¬

cephalus externus, or dropsy of the teguments of the

head. Aetius and PaulusvEgineta go a little farther;

for when they treat of this disease, they observe that

water is sometimes found between the skull and the

membranes of the brain.

"Hieronymus Mercurialis, who flourished in the

beginning of the sixteenth century, mentions the

collection of water in the ventrioles of the brain

as a thing that may possibly happen, but adds, that

in such a case an apoplexy must be the consequence.

"Wepfer has collected several cases from

different authors, in which water was found in the

oavities of the brain; and the celebrated Boerhaave

mentions such a disorder as one species of the hydro-
%

cephalue. But none/
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$

none of these authors, nor indeed any other that I

have met with, who wrote before them, have favoured
*

us with the signs by which we may distinguish a dropsy

of t|jie ventricles of the brain from other diseases

affecting that organ.

"M. Petit, in a short paper on the hydrocenhalus.

published in the Memoirs of the academy of sciences

for the year 1718, observes, that in all the bodies

which he had opened, he never found water any where

within the cranium, but in the ventricles of the

brain; and therefore supposes the other species

of internal hydrocephalus to be very rare.

"The symptoms of a dropsy in the cavities of the

brain, according to that Justly esteemed author, are,

in the beginning,slight convulsions of the mouth and

eye-lids, biting of the lips, grinding of the teeth,

and picking of the nose, as in the oase of worms. The

patients are either oostive or have a purging, and

sometimes a vomiting. They are more or less drowsy,

according to the quantity of water within the brain.

They grow languid, feeble, sad, and pale; the eyes

look dull, the pupil dilates, the sutures of the slcull

open, and its bones bec'dme soft. The forehead rises,

the eyes seem to be protruded out of their orbits, the

heed swells so as sometimes to burst, and the patient

dies soon after.

"Although/
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"Altho1 this account of the symptoms of the

hydrocephalus internus be much more just than -whet is

to be met with in any author before M. Petit; yet

still it is so f&r incompleat, that I may venture to

say, that it will not be found sufficient to distinguish
'

*

a dropsy within the brain, unless when it is attended

with a swelling in the head.

"M. Petit mentions slight convulsions of the

mouth and eye-lids in the beginning; whereas I have

neveiv seen any convulsions till towards the end. He

says, the patients are always more or less drowsy;

but I, on the contrary, have often observed them more

watchful at first, altho' in the advanced state they

not only become drowsy but comatose. He informs us,

that he never saw the water collected any where, but

in the ventricles of the brain. How, were this the

case, it is certain that the opening of the sutures

and swelling of the head could not happen but to the

youngest infants, who, by the bye, are not so subject

to this kind of hydrocephalus as children of two

years old and upwards; for, of about twenty patients

whom I have seen die Of this distemper, one only was

under half a year old, ^the rest between two and

sixteen; who all went off" without any swelling of the

head, opening of the sutures, or protrusion of the

eyes.

"Lastly, M. Petit has taken no notice of the

aversion/
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aversion to light, squinting, the variations of the

pulse, and the degree of feverish heat, which,as we

shall afterwards see, are the surest diagnostics of

the disease.

"M. le Dran, who wrote after M. Petit, has

described the hydrocephalus internus in duch a manner

as would make one believe he had never seen the

distemper, except when it happened to be joined to a

collection of water between the cranium and brain.

"Dr Donald Monro, in his treatise of the dropsy,

has well enumerated the several kinds of the hydro¬

cephalus : But by the symptoms he mentions, of the

internal kind, we shall be hardly able to distinguish

it from several other disorders of the brain, as he

himself has very justly remarked.
*<

"It may seem strange, that a dropsy of the

ventricles of the brain, which in our days so frequently

occurs, shoiild have been altogether unknown to the

ancients, and so little attended to by most of the

moderns. The reason may be, that those patients who

were carried off by this disease have been generally

supposed to die of a fever ending in a coma? and in

such cases the head is seldom opened.

"Altho' a dropsy of the ventricles of the brain

does very rarely occasion any opening of the sutures,

or swelling of the head? yet in most ccses it may be

easily/
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easily distinguished from every other disorder, by

the following symptoms, which with the greatest care

I have collected, in attending about twenty patients

in this disease."

An Account of the Symptoms in the Dropsy of the

ventricles of the Brain.

First Stage,

*>• 1*9
" Children who have water in the ventricles of

the brain begin to have many of the following symptoms,

four, fiv'e, or six weeks, and in some oases much

longer, before their death.

"At first they lose their appetite and spirits;

they look pale, and fall away in flesh; they have

always a qtxick pulse, and some degree of fever."

"They are thirsty, and frequently vomit once or

twice in a day, or once in two days. They complain

of a pain in the crown of their head,-or in the fore-

head above their eyes. They are commonly costive,

tho' sometimes they have returns of a lobeeness. TThen

bound, they ore not easily moved by a purge; some¬

times they are troubled with gripes. Their spirits

being/
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✓

being lov/, they incline mostly to be in bed, altho'

they are often more diaposed to watching than to

sleep. They cannot easily bear the light, and compla

v/hen a candle is brought before their eyes. They are

oboerved to pick their nose, and in their sleep to

grind with their teeth, as in the case of worms."

The Symptoms of the Second Stage.

-jo. 7.3 o
"I date the beginning of the second stage from

the time the pulse, from being quick but regular,

becomes slow and irregular. This sometimes happens

about three weeks, often a fortnight or less, before

the death of the patient.
• "In this stage the pulse is commonly not only

much slower than it was before, but often more so than

in health."

"In this distemper it is observable, that when

the pulse is nearly as slovr, or slovj-er than natural,

it is always irregular or unequal, both as to the

strength and the interval of the strokes, v/hen it

grows quicker, the irregularity lessens; and vrhen it

becomes very quick, it is then most eqpial and regular
X -*

\

Farther, it deserves . notice, that, altho1 in the

second stage the pulse becomes much slower than it

was before, the heat of the skin continues much the

same, and sometimes seems rather to increase.

"1/

in
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"I have Insisted the longer on the state of the

pulse in this period, as from thence we can learn the

surest diagnostic.

"During the second stage, most of the symptoms

mentioned in the first continue. The sick are then

unable to sit up, tho' generally they sleep little,

till towards the end of this period, when they begin

to grow drowsy. They moan heavily, yet cannot tell

what ails them. Their eyes are often turned towards

their nose, or they squint outwards, and sometimes th<h

complain of seeing objects double. Some, towards tho

end of this stage, grow delirious, and cry out in a

wild manner, as if they were much frightened}"

"The breath has now, but especially in the

last stage, such a sickish and offensive smeel, as I

do not remember to have observed in any other distemper

The Symptoms of the Third Stage.

"TJhen the pulse (which for some time was nearly

as slow or slower than in a healthful state) rises

again to a feverish quickness, and becomes regular,

the third and last stage may be said to begin.

"This change in tho pulse is observed five, six,

or seven days before death. - - - As the time of this

change in the pulse is different in different patient

so is the degree of its quickness. - - - In the last

stage,/
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stage, after the pulse grows quicker, it does not keep

constantly to the sumo measure, but will bo often a

good deal slower for part of a day, and quioker all

the rest. The pulse beats generally faster on the
i

day they die than at any time before."

"In the third stage, the patient, who before was

little disposed to sleep, becomes then drowsy and

comatose. V/hen roused, he utters only a few inco¬

herent words, and appeared to be insensible. The

beginning of the coma is uncertain; it is often

about the end of the second stage before the pulse

grows quicker for the second time; but in a few

cases I have known this quickness of the pulse come

on before the patients become comatose.

"Frequently one eye-lid loses its motion, and

afterwards the other becomes also paralytic. About

this time, or rather sooner, the 'pupil of one or

both eyes ceases to contract, and remains dilated in

the greatest light. But the time of this symptom

varies much."

"Before they are seized with the coma, they some¬

times complain of seeing strange and frightful

objects. A day or two before death, the tirnica. con-

.junctiva of one or both eyes frequently becomes

inflcmed; but they generally continue to hear for

some days after they are blind.

"In this stage, the patients are sometimes

observed./
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observed to be constantly raising one of their ha,nds

to their head; and are generally troubled with

convulsions of the muscles of the arras, legs, or

face, as well as with a subsultus tendinum."

"Those who have been costive before, often become

loose in the third stage, and complain of gripes. A

day or two before death, the patient either swallows

with difficulty, or not at all. Lastly, the inspir¬

ation grows more frequent and laborious; and in some

there is a considerable pause after every expiration.

This kind of breathing I have also observed in those

who have died of an apoplexy, arising from a

suppression of urine."

The Diagnostic Signs of a Dropsy within the Brain.

y </3S-
The various characteristic symptoms are

emphasized and the diagnosis from scirrhous glandsof

the mesentery, from worms in the stomach and intestines,

cramps of the stomach, spasmodic colics, and violent

nervous headachs.

Of the Causesof a Dropsy in the Ventricles of

the Brain.

y/38
"The immediate oause of this disease, and indeed

of every kind of dropsy, is always the same, vlz.

such a state of the parts as makes the exhalant

arteries throw out a greater quantity of fluids than

the/
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the absorbent veins can take up.

"This may be owing to several causest

"1. There may be an original laxity or weakness

in the brain, whereby the small exhalant arteries of

the ventricles will throw out the lymph faster than

the absorbent, veins can imbibe it."

2. Birth injury.

"3. A scirrhous tumour of the glandula pituitcria,

or in any part contiguous to the ventricles of the

brain, by compressing the neighbouring trunks of the

absorbent veins, will prevent the due absorption of

that fluid which the small arteries constantly exhale.

"4. Altho' there may be no obstruction in any par

of the brain, a dropsy may be formed in it, merely

from a too thin or watery' state of the blood."

"5. A suppression, or a diminished secretion of

urine."

"6. Lastly, in tedious chronic diseases, water is

often collected in the ventricles of the brain, but

not in such quantity as to occasion the symptoms of a

dropsy within the brain."

An Attempt to account for some.of the most

remarkable Symptoms attending a dropsy in

the Brain.

jo.y4-o
"In general, the whole symptoms of this disease

proceed from different degrees of the same cause,
(■

viz./
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viz. tho pressure or distention of the parts of the

brain, occasioned by the water contained in its

ventrioles."

The symptoms discussed are the loss of appetite

and inclination to vomit, the aversion to light in

the first and second stage, the slow irregular pulse

in the second stage, the quick pulBe in the third

stage, the dilatation of the pupil, the slow respira¬

tion towards the end of the disease.

The causes given are sympathy between various

parts, as between the brain and the stomach, inoreased

sensibility, as of the retina, decreased sensibility,

as of the heart, increased irritation of the medullary

part of the brain. Slow respiration occurs "because

the mind is not excited to put in motion the muscles

concerned in inspiration, till the sense of suffoca¬

tion in the breast becomes so great as to rouse, as it

were, the sentient principle from its lethargic state.'

Of the Cure of a Dropsy in the Brain.

7'*744"
The disease cannot be recognised early enough for

treatment.

"I freely own, that I have never been so lucky as

to cure one patient who had those symptoms which with

certainty denote this diBeasej and I suspect that

those who imagine they have been more successful have

mistaken another distemper for this."


