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v PREFACE.

multiplied and varied his researches on several
different animals, and extended his views to the
various phenomena of languid circulation, &ec.
the whole of his labours, on these important sub-
jects were given to the world, in the present vo-
lume, a short time before his death.

It cannot be dispited, that the greatest ad-
vantages have accrued to science from the me-
thod of philosophising so happily introduced by
the ‘illustrious IBaccrn, and since so successﬁﬂly
cultivated by his followers. Reasoning from
pre-conceived opinions, and arbitrary hypotheses,
has now in general given place to conclusions
founded on the induction of facts which are
either self-evident, or ascertained by experiment :
but, although, when experimental pursuits are
conducted with precision and candour, reason-
ing by induction seems best calculated to ad-
vance scientific knowledge, and to discover prin-
ciples of extensive ap_pliéatinn, yet so many are
the sources of fallacy which constantly operate
to produce different results, as well as false and
coﬁtra.,dictury conclusions, that too rigid an
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24 THE LITERARY LIFE

6. Does the momentum of the blood depend
entirely on the action of the heart > Such was the
Professor’s opinion, of the truth of which he was
so firmly convinced himself, that he conceived
he should convert the most incredulous ‘of his
eaders.—It is certainly a matter of surprize that
he, who had so often seen the blood circulate,
with rapidity and regularity, in vessels separated
from the heart by ligature or division; who had
ascertained the existence of a distinct action in
the arteries and veins; who attacked with so
much force of reasoning, the too general theory
of Harvey; and who combated, by the most di-
rect arguments, the doctrines of the AMechani-
cians—should, yet, have adopted an opinion so
favourable to their hypothesis, so contrary to the
result of his own experiments, and even so oppo-
site to the title of one of his dissertations—
““ The motion of the blood, independent of the
action of the heart.”

7. The veins are more numerous than the ar-
teries; they are larger in diameter, and the im-
pulse of the heart operates upon them, only in’
an indirect manner. Yet, Spallanzani assures us,
that the blood circulates with the same velocity
in the veins and arteries, whatever be their dia-

meter, length, and distance from the heart.
It












58 THE LITERARY LIFE

spherical, and they are elongated or compressed,
according to the diameter of the vessel through
which they pass,

13. Warm-blooded animals have, in the early
stage of lile, a much greater quantity of globules,
than the cold-blooded animals. DBut as the latter
grow in size, the number of globules encreases ;
so that, after a certain time, it is as considerable,
cateris paribus, i the one as in the other class.
—The vessels of a cold-blooded animal are al-
ways sufficiently transparent to permit the mo-

tion of the blood te be seen through them;

‘whereas those of a warm-blooded animal are fur-
nished with coats so thick, and so little transpa-
rent, that it is impossible to enjoy this spectacle
but for a few days after birth.

14. Cold-blooded animals survive some days,
after the destruction of the heart and brain;

to me to be the cause of a great number of the pheno-
mena peculiar to the blood. Ought we not to abate
somewhat from the progressive or circulating motion of
this fluid, and consequently from the general laws which
have been thence deduced, and take into account the ex-
pansion and rarefaction of the gas confined in the veing
and arteries? I refer the reader, upon this subject, to the
able enquiries of one of the best informed men 1in Italy,
the Chevalier Rosa, professor of medicine at Modena,

& 1 . ey
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AMotion.—The corpuscules of infusion have fi6
uniform and regular motion. Some move in
an undulating manner, like eels; others bend and
twist themselves in a tliousand different ways.
Some of them make their way with rapidity;
others more slowly: several spin briskly round
their own centers; numbers move by leaps, dart-
ing in all directions, and describing in their
course, right lines, curves, circles, &¢. and a few
classes are seen in a middle. state between mo=
tion and rest. In general, they pursue, fly from,
each other; suddenly change their course, and
proceed in an opposite direction ; voluntarily, and
without the smallest external shock, pass from a
state of rest to a state of motion; and are found.
to crowd most numerously to those parts where.
the liquid ofinfusion is most abundant.

Organization.—They have fins, a mouth, a sto-
mach and air-bladders; but they exhibit neither
a heart nor blood vessels. Their forms are oval,
long, globular, cruciform, and generally of the
most fantastic and nregular appearance.

- Aliment.—They are carniverous, ferocious
and ravenous, eagerly dispute their prey with
each other, and produce in the water a kind of
whirlpool, which brings their food to their
- -mouths.
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case of multiplication by disruption, without
leaving behind the smallest vestige of the pa-
rent, whose organs are instantly changed into so
many new animals. These are oviparousand vi-
- viparous animalcules: the carnivorous species be-
long to the latter class; their young may be ea-
sily distinguished. How do they propagate?
Have they genital parts? And do they copulate
with each eother? It does mot appear that
they do; they engender solitarily, one by one ;
and almost all of them are hermaphrodites.

Resurreciion.—The animalcules of infasion
present us with a spectacle still more astonishing.
Taken out of the element, which is natural and
necessary to their existence, they perish, dry up,
lose every appearance of life, and exhibit only an
earthy, friable, passive, and inanimate pasticle of
matter®. DBut the moment they are again put

into

* This state of death must not be confounded with the
periodical torpor to which different animals are subject.
These, itis true, lose the use of the parts and their func-
tions, but their organization remains entire ; their fluids
are mercly reduced in quantity, or in a state of stagna-
tion, somectimes they even continue their motion ;
and their solids retain a flexibility which renders them
susceptible of again exercising their proper action. The

animalcules
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logical closeness of his deductions—every thing,
in a word, combined to render this performance
a finished model of the experimental art. Inno
part of it can we suspect him of error, prejudice,
or partiality. The author forms no system, no
hypothests : he gives a correct statement of facts,
and the sum total which results from them is
the only theory he admits.

We shall not enter upon an analysis of a book
which 1s in universal circulation. Tt will be
sufficient to observe, that the author proves, that
the gastric juice is the direct and immediate

agent of digestion; that it acts neither in the-

way of fermentation, mnor putrefaction, but
produces in the aliments, a real dissolution of
their principles ; and that it is subordinate to the
various laws of affinity, &c. &c.

This work is one of those which did the highest
honour to Spallanzani. It obtained the appro-
bation of the greater part of the naturalists of
every country, those of Italy excepted: and why
did they decide upon its merits with greater se-
verity and injustice than the others? Whence
comes their refusal to allow their countryman
the glory of one of the master-pieces of the hu-
man mind? Reaumur, it is true, was the first

| 3 who

|
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him, as others have done, of going a little too
far in this respect. Would You pretend to assert,
that particular facts obtained from an examina-
tion of each species, cannot afford results com-
mon to all the classes? But, if all animals possess
gastric juices; if these juices are, in all, the prin-
cipal agent of digestion : if they operate in the
Same manner, and produce the same effects; how

writings of others. I conceived it was enough to digest
my own theughts, without endeavouring to arrange those
of others.”—¢ Dg you,”” added he, in an extremely flat-
tering and encouraging manner,  who apply so much to
the study of physiology, make some enquiries respecting
the fluence of the nervous system on digestion.” This
mode of invitation was 't6' me the same as 2 command,
I instantly sketched out a plan of experiments, which I
communicated to himj he thought them worthy of being
carried into execution. Some trials have been already
haade, and they seem to prove that the action of the
nerves has no direct influence on the aliments, but that
it solely exercises its force in the secretion of the gastrie
“juices, and that the accomplishment of this secretion
scems even to beits exclusive object, &ec. &ec. This re-
markable corollary must therefore be deduced from them,
that, in the choice of aliments, it is as necessary to con-
sider their affinity with the sensibility of the nerves, as
with the constituent principles of the gastric juices ; the
former delennining the secretion of the Juices ; the Imti.vs.'.r;:!F
the dissolution or digestion of the aliments, &c. &c. _
' can

34
&L
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male. As the latter excludes the eggs, or rather
the fectuses, the male bedews them with his
sperm.  Those on which the liquor falls, vivify
and gradually evolve themselves; while those
which are not sprinkled with it, die. The same
fate awaits those which issue from the uterus,

without the subsequent act of copulation. Not

one of them escapes the rigour of this law. Spal-
lanzani convinced himself of this fact in a very
ingenious manner. Having remarked that the
feetuses issue from the uterus, one by one, with
the umbilical cord, to which they are separately
attached, he took two parts of this cord, the
one sprinkled with the seminal fluid, the other
not, 2nd placed both of them in a situation
equally favourable to evolution: the fecundated
feetuses produced frogs; the others, without a
single exception, remained barren and perished.

A discovery so curious must naturally have
suggested the idea of artificial fecundation.
Naturalists had, hitherto, failed in this bold ex-
periment. But nature had Dbetrayed herself, by
furnishing an instance of tecundation out of the
body of the female. The process adopted by
our observer may be easily conjectured: he took
some eggs which a female had laid, without co-
pulation, wétted them with the semen of a male,

and
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of a salamander with the sperm of a frog: dsfo= J
nishing precaution of nature to prevent disturb-
ing the harmony of the various species, and
augmenting the number of races and mules!

The farina of the stamina is, beyond doubt, the
vivifying principle of the germs contained i
the ovary of the pistids. It is a general law of
nature, that the process of generation cannot
take place witliout the union of the sexes; but
from this rule there are some very striking ex-
ceptions among grubs, polypi, and the animal-
cules of infusion. Spallanzani discovered, that
the same irregularity obtains in the vegetable
kingdom. He observed the seeds of different
kinds of hemp and gourds produce, without the |
mtervention of the stamina, embryos which grew
up to maturity.

A result so singular must have given.great
offence to the sexual botanists. Our author,
was aware of this; and he, therefore, con- |
ducted his experiments with redoubled care and
attention. Still, however, he was not able to |
escape the shafts of envy and calumny. His op~ |
ponents did not controvert the result of his ex-
periments; they went farther—tbey asserted:
that he never made them. This was to attack, :

A as

1
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at once, his reputation, and his probity; and it
was, surely, more than sufficient to excite his
just indignation®,

§ XIV.

Spallanzani, besides being professor of natural
history, was likewise charged with the superin-
tendence of the museum; and a yearly sum was
placed at his disposal, for the purpose of making
such purchases as he should think necessary to
its embellishment. He negociated the purchase
of Goez'’s collection of worms, a collection un-
equalled in its kind, and from which that celebra-
ted Dutchman composed the work which he
published on this subject. DBut the greater part

* T here allude to Canon Volta, of Mantua, whom
the reader must not imagine to be the same with the im=
mortal Alexander Volta, of Como, prefessor of experi-
mental philosophy in the university of Pavia. The for-
mer inserted in the transactions of the academy of Man-
tua a pretty long paper, in which he asserts, that Spallan-
zani never made the experiments relative to the fecunda=
tion of plants, Nothing but the publicity of this paper
could provoke Spallanzani to take notice of it. He re-
plied to it with much acrimony and vehemence, in alet-
ter addressed to a friend at Mantua—Lettera a un amico
di Mantova Pavia, in 8vo. It will be seen in the sequel,
that this dispute proceeded from a former quarrel of, by
far, too virulent a pature,

F2 of
























OF SPALLANZANI, 75

He made a much longer stay in Hungary, where
he attentively explored the numerous and rich
mines with which that province abounds, and
made a very valuable collection of metals and

minerals of different kinds,

At Vienna, Joseph I received him with the
most marked distinction, conversed several hours
with him, and presented him with a medal of
himself. The ministers, ambassadors, and most
distinguished literary and scientific men of that
city, honoured the naturalist with their visits.
In vain had calumny sharpened her shafts; no
one gave ear to the scandalous accusations which
had been made against him; their falsehood was
detected, and Spallanzani’s innocence was pro-
claimed by an imperial edict*, He returned in

triumph

* I shall here abstain from quoting any part of this
edict, being averse to do any thing that might influence
the passions and revive animosities. This silence will
doubtless be approved of, It is sufficient to observe,
that Spallanzani, accused of having taken away some cu-
riosities from the cabinet of natural history, was declared
innocent of the charge by a decree of the government ;
- #nd his accuser, John Seraphin Volta, declared incapable
of holding any employment in the university. With
regard to the other persons affected by the same decree,

3 #lins; 2l I never
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the stratayl(e constituent parts of each stratum,
&c. &c.” The central elevation of the isles
which he visited, likewise attracted his attention.
This is, in general, the first sensible effect pro-
duced by subterraneous combustion; it is the
spot which was first extruded from the bowels of
the earth. There, the crater is frequently seen
“in an entire state, sometimes burning, but more
generally marked with peculiar, characteristic,
appearances. 'The shores of the isles, and of the
volcanos washed by the sea, are equally deserv-
ing of investigation. ~ Our observer sailed along
their coasts in a small vessel, and repeatedly
crossed them in all directions, examining, with
the utmost coolness, their bursting sides, and
falling rocks. How many facts might have been
added to the science of orycthology, had prece-
ding travellers possessed the same courage, and
prosecuted similar enquiries with equal ardour !

Spallanzani arrived at Naples with the most

eager impatience to visit Mount Vesuvius*. He
| :

* Vesuvius does not attract the attention of the Nea-
politans, but during its grand eruptions. Habit renders
them indifferent to the ordinary state of this volcano. Be«

sides, experience has taught them, that the city of Naples
has
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- was particulaily anxious to have a view of some
grand eruption ; and his curiosity was soon gra-
tified. One of the sides of the volcano opened,
and poured forth torrents of lava during the
night, Spallanzani, being informed of the cir-
cumstance, immediately ascended the mountain
amidst the glimmering light of the flames, with
all the ardour of Pliny, and equally anxious to
enjoy a mear view of that frightful scene; but
‘more fortunate than Plin y, he avoided the burn-
mg matters, and escaped the fury of the crater.
He was prevented, however, from gaining the
summit, by a shower of stones, and a thick emis-

has nothing to fear from its explosions. The inhabitants
of Portici, and the adjacent villages, are the only persons
who have any reason to dread so terrible a vicinage. They
cannot forget the melancholy fate of Herculaneum,
Pompeia, and the still more recent destruction of a great
part of the Torre del Greco. Yet these events do not
seem to have in the least added to their stock of prudence.

New habitations are every year erected upon the same
places. In 1796, I myself had occasion to see the inha-
bitants of 2 small town that had been destroyed in 1794,
mbuﬂding_ their houses quite close to it, and with lava
still smoaking, Certainly they could not fix upon 2
more beautiful eminence, a more fertile soil, or a more
agreeable situation, but can all these advantages, counter~

vail the dreadful prospect of a destruction, sooner or later
inevitable,~Nort. LiT, sur L’'ITAL.

sion:
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are in a state of ebullition, those which are eject-
ed, the vapours which exhale from it, their di-
rection, &¢. He looked around; and with sur-
prize and astonishment he saw beneath him
the immense mass of the mountain itself, exten-
sive tracts, marked by the ravages of fire, “the
delicious Catanea, a vast expanse of sea, the
whole of Sicily, its cities, mountains, and rivers,

the Folian isles, the velcanic Stromboli, Vuleano
m flames, Lipari, Malta, &e.—¢‘Seated,” says
he, ‘i the centre of this grand theatre, I con-
templated, with del ight, these different points of
view; I experienced a satisfaction, a pleasure, -
an inexpressible extacy. Not acloud was to be
seen in the atmosphere; the sun was approach-
g his meridian; the thermometer stood at ten
degrees; 1 found myself in the temperature most
congenial to man; and the subtle air which I

breathed, as # it had been entirely vital, pro-
duced in me such a degree of gaiety, vigour, and

happiness, that I imagined myself transported

mto the celestial regions.”

The Eolian Isles, that progeny of fire, ha
but very lately attracted the attention of philo-
sophers.  Dolomieu has given us an equally ex-
act and entertaining description of them. But
the field m which he reaped, was too extensive

an
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and fertile not to leave Spallanzani the hope, or
even the certainty, of making some additional
discoveries. He remained there thirty-five days.
He was the first who visited Felicuda and Alicu-
da, in the character of a naturalist; but the vol-
canoes and minerals of these isles, were not the
sole object of his enquiries. He examined their
productions of every kind. He observed, and
studied the manners of the inhabitants, their
population, commerce, agriculture, industry
and usages. These regions appear, at first sight,
to be the abode of the most frightful misery.
Their houses look more like so many nests
stuck against the rocks, than human habita-
tions. They are built of badly cemented lavas,
and exhibit no appearance, either of external or
internal regularity. Some of them, are lighted
only by a pale glimmering, resembling that
of caverns.  Dread and a few wild, fruits
constitute almost the sole nourishment of the
inhabitants. Sometimes, indeed, though very
rarely, they have a little salted fish, which they
wash down with pure water. Their repast is
served occasionally upon little tables, but more
frequently on the bare ground. Yet, if we
look at the countenances of these islanders, we
- may trace in them an air of gaiety, contentment,
and tranquillity, which forms a striking contrast

G 9 with
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tion, which has been finally classed among ani-
mals, after having, by turns, been placed in each
of the three kingdoms of nature. They likewise
present the very curious spectacle of the fisheries
of sword, and dog fish; an employment which
forms a very lucrative branch of commerce for
the inhabitants of Messina. In the same chan-
nel are found a Medusa of a peculiar organiza-
tion; orbicular, somewhat convex, phosphoric,
and with fringed edges; and a pn]ﬂ;us, in which
the circulation of the blood is visible. This is
the only animal of the kind in which that phe-
nomenon has, hitherto, been perceived.

Spallanzani here finished his travels in the

two Sicilies. The journey from Naples to Ges
noa gave him an opportunity of visiting the
lake of Orbitello, so well known for its eels, and
the Elbe isles, cclebrated for their mines of iron,
which have been so well described by father

Pini.

He did not examine the Appenines of Modena, |

until the autumm of 1790. The volcanoes of
Barigazzo, the salsés of Reggio, Querzuola and

Maino, and the petroleum of Monte Ziibo, were

the objects which principal]y engaged his ats
tention. |

The
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The figure, form, extent, mass, and appearance
-of mineral substances, may be studied on the
spot where they are found in their native state;
but a knowledge of their constituent principles,
requires a more serious and deliberate examina-
tion, which cannot be carried on but in alabora-
tory, and by the aid of a number of chemical
operations. It was at Pavia that our learned
professor re-examined, and minutely analyzed,
the different volcanic products of which he
. had made so rich a collection. He estimated
the quantity of iron which -they contained;
found in some a portion of muriatic acid, in
others of ferrum speculare, ascertained the real
origin of basaltes; determined, by the pyrome-
ter of Wedgewood, the relative heat of culinary
and volcanic fire;; discovered that lavas are con-
vertible into gases ; and that these gases have a
very powerful influence in the eruptions of vol-
canoes, the formation of hail, &c. &c.

Spallanzani’s ¢“Travels in the two Sicilies, and -
in some parts of the Appenines ®,”are particularly
dedicated

* Viaggi alle due Sicilie ed in alcune parti dell’ Ape-

nino. Pavia, 1792, 6 vol. in Svo.
Is it to a voleano in the air that we must attribute those
ghowers of stones which have been known to fall at dif«
G4 feren
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the waves—I, myself, feel that it is still preg-

nant with danger. It seems to me that this air

has retained somewhat of its ancient contagious

powers, from which it is not yet purified. I feel

my mind softened by the prospects around, by

the situation itself, and by that indefinitive faint

shade, which successively extinguishes in the

heavens, on the surface of the sea, the mountains,

and the tops of the trees, the last glimmering of
day. Above all, I feel my mind softened by that

deep silence which, at intervals, diffuses itself
along the shores, and, amidst which gradually

swells upon  the ear the soothing concert of the

evening; composed of the melanchnly noise of
oars which beat the distant tide, the bleating of
flocks scattered over the mountains, the mprmurs
of the waves as they gently die away upon the

rocks, the rustling of the trees, among whose

leaves the zephyrs wanton in eternal play—in a

word, of all those indistinct sounds which wafted

~ afar through the heavens, over the sea, and over

the land, at this moment form, as it were, the

inarticulate voice, the melodious respiration {lf
slumbering nature.”

§ XVIIL

Can the different parts which compose the
animal machine, supply the place of each othes
% n
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no indication of it, and analogy cannot bear us
out in such a supposition. What other sense
can supply the place of sight in the bat® Is it
that of taste, smell, touch, or hearing? |

The touch '—However exquisite we may sup-
pose this sense, it surely cannot inform the bat
of the situation, sometimes at a considerable dis-
tance of a ceiling, wall, window, &c. and, be-
sides, 1f the extremities be covered over with
varnish, the animal will still fly in its usual
manner. '

The smell !—This sense may, indeed, be of
some utility. It is certain that a bat, deprived
of itseves, hasa quicker perception of the proxi-
mity of a living being, than of an inanimate
“body. Yet, if the nostrils be perfectly shut, it
‘is found that the bat avoids as before the obsta-
cles which intercept its progress. In this ex-
- periment, however, the animal soon perishes
from the difficulty of respiration.

The taste '—The partial, or total, destruction
of the tongue, which is the principal instrument
of this sense, does not prevent the bat from pro-
ceeding in the same manner, as when it has both
its eyes. -

The
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I$4a - ON -THE ‘CIMEULATION

ever stopt all at once in the vena cava, in the
auricle, the ventricle, “and"the aorta. Having
-discovered that this remora arose from the heart
itself, which, during four minutes, had ceased to
beat, I restored the action of this organ, and the
blood immediately resumed its former course:

EXPERIMENT VII. :

‘After the ariimal had been fixed upon the gib+

~bet for an hour and a half, the pulsations of the
heart became less frequent;and the aorta appear-

ed to be completely émpty, towards the end of'its

- contractions: ‘at least, it lost; during the systole,

all: the redness ‘which it had acquired during 'its

~dilatation. -To remove, however, all ambiguity,

- T made a’ tranvérse ‘ineision into the contracted

vessel, from which not a drop of blood was effu=

sed; but, during the following diastole, a very
considerable quantity flowed out.

“EXPERTMENT VIIi.
~ Irepeated the former experiment upon seve-
ral salamanders that had “been fixed for some
“time upon the gibbet: the result was the same.
“If I opened on the contrary the aorta, imme= -

dmtely after the preparation of the q,mqu,
*ﬂmallquanuty of blood always flowed out.,

EKPEBIMEM
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' EXPERIMENT XVIIL

From the descending aorta, originate several
middle sized arteries, the most remarkable of
which are, the pulmonary and mesenteric. . The
lungs of the salamander are composed of two
small sacs, or membranous vesicles, stretched
along the abdomen, and usually full of air. Their
length is about an inch, and the animal can fill
or empty them, at will, according to the quan-
tity of air which it inspires, or expires. Each of
these sacs receives an arterial trunk, which i1s
distributed in a right line from the base to the
top of this viscus. This trunk furnishes, in its
passage, a great many branches, making, for the
most part, either an acute or a right angle with
the artery; which, considered through all its
extent, presents a cylindrical form. The por-
tions, however, which are comprised between
the interstices of the branches, have an unequal
diameter.

* This trunk exhihited no sign of pulsation.
The blood moved with velocity, in the superior
portion of the lungs; but it stagnated in the
inferior third of the artery and its ramifications.

~An hour afterwards, the circulation ceased

i the half of the lungs, and the effects of the
a . L 2 contraction
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confraction and dilatation of the heart, became
more evident.

An hour and a half later, the course of the
blood was only visible in the seventh part of the
hungs. It is worthy of remark, that as much as
it advanced during the contraction of the heart,
so much did it move backwards during its dilata-
tion. Thelungs, however, had already collaps-
ed; many of the branches were empty, and
others of them contained only a very small quan-
tity of blood.

EXPERIMENT XIX.

The blood of the pulmonary artery circulated
with uniform velocity, unless in the most distan
ramifications, where its motion became less ra-
pid. This vessel had no evident pulsation, an |
the blood maintained, on entering the branches,
its usual quickness.

~ The other results were the sameasin the las
experiment.

EXPERIMENT XX.

The pulmonary artery displayed three dila
tions, in which the blood became more red an
less rapid : but no sconer did it emerge, than it

TCCOver
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recovered its original motion and colour. Upon
the lungs collapsing, the membranes were turned
in, so as to conceal from the sight the greatest
number of its vessels: the arteries, however,
were yet visible, but the blood no longer circu-
lated with its accustomed velocity.

EXPERIMENT XXI.

On several salamanders and frogs.

Having proposed to enquire, whether the
blood lost its velocity in flowing from the trunks
of the pulmonary artery into the branches, I dis-
covered that it was uniformly the same, what-
ever might be.the angle formed by these vessels.
In proporton as this fluid advanced into the
smallest ramifications, its motion abated by de-
~grees; so that, were we to compare the velocity
of the circulation in the trunk with that in its
ultimate branches, the difference would be as
three to one.

In frogs, each lobe of the lungs is provided
with two arteries, whose pulsations were scarcely
discernible ; and they retained, on contracting,
a very considerable quantity of blood, the mo-
tion of which was more rapid during the systole,
than the diastole of the heart; and equalled that

L3 n
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frogs did not become completely empty during
the systole. Having discovered that the free ac-
tion of this organ was necessary to the regula-
rity of the circulation, I conjectured that this
residue of blood proceeded, perhaps, from the
want of a sufficient contraction of the heart, to
expel it from its cavity: but this experiment
has convinced me, that the ventricle retains al-
ways a certain quantity of globules, although it
has not experienced the least impediment to its
action.

EXPERIMENT XXVI.

On three Jrogs, two grey lizards, two green li-
zards, and two salamanders.

The circulation is often disordered in frogs
by the pressure which the lungs sustain on open-
ing the abdomen. Being then extremely dilated,
they escape through that place where they meet
with the least resistance; that is, by the opening
which we have made, so that, if it be not suffi-
ciently large, the lungs experience a strangula-
tion, which suspends or retards the motion of the
blood: but this obStacle is no sooner removed,
than it resumes its original velocity.

&

Inpene:i |
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- I opened the lungs without injuring any
trunk, but they were so collapsed that I could
neither discover blood nor vessels,

The two arteries which are distributed to the
~ lungs of grey and green lizards, displayed a sen-
sible pulsation throughout their course; the
thickness of the membranes, however, permitted
us only to observe the circulation in the trunks.
The blood was expelled per saltum, mueh more
rapidly during the systole than the diastole of
the heart, The large vessels remained full of
blood,

Upon making a slight incisien into the lungs
of the salamanders, the motion of' the blood be-
came slower, but did not entirely cease.

EXPERIMENT XXVII.

The mesentery stretched with hooks.

I turned my attention to an artery, in which
the blood experienced a retardation only during
the diastole of the heart. This artery is divided
into five branches: the firt displayed a dilata-
tion, in whichthe blood became of a deeper red,
and diminished in quickness; it oscillated in the
§econd, and preserved an uniform course in the

three
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at their union with the arteries: an evident
proof that these have no pulsation.

EXPERIMENT XXX,

The mesentery stretched wi th hooks.

I observed, during two hours, the circula-
tion of the blood in an artery which supplied the
mesentery with several branches. The follow-
ing were the principal results of this experi-
ment,  During seven times did the blood in the
artery and its branches alternately oscillate,
and recover the velocity which it possessed,
previously to-the preparation of the salamander.
‘The oscillation, which imitated the vibration of a
pendulum, began in the branches, and was af-
terwards propagated to the trunk. The retra-
grade motjon of the blood, during the diastole,
was equal to its progress during the systole.

EXPERIMENT XXXI.

The mesenteric vessels of a frog, enfeebled by
long abstjnence, appeared, by refracted light,
of many different colours. The globules and
coats of the smallest vessels, were of a shining
white, the middle-sized had a vellowish tint, the
Jarge ones a yellow colour, which assumed, in

; - proportion
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removed, these vessels contracted, and the
diameter, in that portion of them opposite the
incision, was considerably lessened. The blood,
as I had conjectured, circulated in this part of |
the artery, with increased rapidity; but scarcely -
had it emerged until it resumed its original
motion.

I repeated this experiment upon several other
arteries, with an uniform result.

EXPERIMENT XXXVI
The mesentery stretched with hooks.

Although I began this experiment imme-
diately after the preparation of the salamander,
the blocd, nevertheless, oscillated in the arterial

vessels of the mesentery. One artery, after hav=
ing crossed in a right line a considerable por-
tion of this membrane, formed several windings,
resembling five S: upon reaching the intestine,
it divided into two branches, one of which made
seven, and the other nine curvatures. During
‘the contraction of the heart, the blood recovered
its usual course in the artery and its tortuous
ramifications ; which appeared not in the least to
diminish its original momentum. ° This fluid
| + - moved
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lated only in the vessels, on the exterior part of
the gills, unless in some small branches which
extended over their whole surface. At the be-
ginning of each gill, went out an artery, which,
after running along the half of their circumfe-
rence, turned back and assumed the character
of a vein, which stretched to the head of the ani-
mal, where it was concealed from thesight. The
globules appeared to possess elasticity, from
their susceptibility of elongation and change of
figure; their size was equal to these in full
grown salamanders, excepting only that they
were all round and somewhat pointed. (Exp.
LXVIIL.) The artery at first received several
globules, but whete it changed into a vein these
corpuscules entered it only singly, the others by
a shorter passage; that is, by the small trans-
verse branches which formed towards the middle
of the gills an inter-communication between the
artery and vein.  Such were the languid motion
and reciprocal distance of the globules from
each other in the small branches that any
change which they experienced was easily di's-'
tinguishable. Their size was inferior to the dia-
meter of the vessels against whose sides they
did not seem to experience the smallest friction.
Upon reaching those portions of the branches
j}'h_il::h presented various curvatures, they were

elongated
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venous blood; the first circulated during every
systole, with greater rapidity than the secnn:-f
and inversely during the diastole of the heart,
The heart ceased to pulsate for an hour and a
half, and the circumference in which the vessels
terminated was almost invisible; the blood stag-
nated, or flowed very slowly when these vessels
~ could be again observed; but had on the con-
trary a very rapid motion in those nearer the
heart. 196 £

The heart moved irregularly during other twe
hours, and the blood circulated and stagnated
alternately, whilst the arterial fluid was arrested,
the venous only experienced a retardation; oc:
casioned, no doubt, by the interval between the
contractions being so protracted, that the mo-
mentum could only abate in the venous system.

- EXPERIMENT CXXII.

On two egys, at the same period of incubation.

'Having conjectured that the jets of the arte
rial fluid might depend upon the immediate im:
pression of the atmosphere, I repeated the fore:
going experiment, without tearing the mems
brane between the yolk-and white of the g8,
the coats of which were not so thick as wholly

¥
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DISSERTATION 1L

" ON THE PHAENOMENA OF THE CIRCULATION
THROUGHOUT THE VASCULAR SYSTEM.

ANALYTICAL VIEW

Of the results from the experiments in the ﬁrsr ;
dissertation.

FIRST RESULT.

. WE have certainly reason to be astonished, at
the many different opinions, that have preyailed,
respecting the changes, which the heart under-
goes, during its contraction and dilatation. Ocu-
lar evidence, however, will not permit us to en-
tertain the least doubt that in salamanders, li-
zards, frogs, toads, &c. it is shortened during
the systole, and lengthened in the dmstole.
CExp. LBl )y I¢ shnuld even seem that this is
a general law of nature, at least, among that in=
numerable class of animals, in which the heart
has a conical or pyramidal figure, |
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branes of this organ. My experiments upon the
heart of grey and green lizards, and the chick in
ovo, coincide with those of the physiologist of
Berne: (Exp. TIL. CXV.) but those, on the
contrary,- relative to salamanders and green

frogs, present results very different. The heart
of these animals, if their strength was not wholly
exhausted, preserved always a reddish tint, (Exp.
IIT. XXYV.) which could not be the effect of a
small portion of blood, since on opening the sides
of this viscus, towards the end of the systole,avery
considerable quantity was effused. (Exp. IV.)
The same red colour also appeared in the heart
of tadpoles, excepting only that it was less florid
during the systole than the diastole, (Exp.
CLII. CLVII. CLX.) Although from its
smallness, the heurt of these animals could not
be opened, vet such was the transparency of its

membranes, that we observed this viscus filled,
during every diastole, with a small cloud of red
¢lobules, which it partly expelled on the return
of each contraction. (Exp. CLIL. CLVIL.
CEXY i

Since, then, it cannot be affirmed, generally,
that a complete depletion of the heart takes place
during its systole, we cannot agree with. Haller,
that the remaining quantity of blood produces
R that
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the animal was unimpaired; for, in proportion as '
it became exhausted, the blood moved with less
rapidity, during the diastole than the systole of
the heart (Exp. XLII. XLV). This alteration
in the circulation seemed to be occasivned by
the incrtia produced in the greatest number of
the small vessels from the weakness of the ani-
mal. Thus, then, as the column of blood most
remote from the heart could not circulate with
the same facility as before, it was exceeded in
velocity by that which had received the last im=
pulse from the ventricle: it is yet, however,
sufficiently probable that this inequality of mo-"
tion might have proceeded from any cause im=+
peding the free action of thﬂ heart (Exp. XVIIIL.*
h*{VII ) "

|

SIXTH RESULT.

Although it seemed probable, that all the anis
mals were subjected to these three periodical
changes in the circulation, it must not be sup-
posed they were equally so through every staget
of their existence. In proportion to their age
the arterial blood presented new phznomena, of
which a brief analysis shall be given from the
experiments made upon the chick and tadpole.
During the two first days of incubation, an in-.

terrupted
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duces on their sides; but this fluid cannot cir-
culate in an instant through the whole arterial
canal, whence it results, that the pulsations
must occur in succession, beginning in that
portion of the artery nearest the heart, from its
- having first received the impulse communicated
by this organ to the blood, and afterwards pro-
ceeding to the anterior and more distant parts;
but although it is evident this successive mo-~
tion must take place, it cannot be perceived, as
the circulation is carried on with such astonish-
ing celerity, that at the very moment when the
heart contracts, the aorta and the whole of the

arterial system seem to beat at one and the same.
time (Exp. XVI. XVIL XLV.)

EIGHTH RESULT.

When we reflect upon the organization of the
vascular system (II), the innumerable windings
through which the blood must flow, from the
heart to the extremities, and the multitude of
obstacles opposed to its course, we should be led
at first to suppose, that it ought to circulate
with extreme languor in the ultimate arterial ra-
mifications.  Such, besides, is the nature of the
blood, that it can only be preserved in a state
of fluidity by the motion with which it is con-

tinuallyd':

L
)
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The readiness with which I could exa
the whole vascular system in these two classes
animals, enabled me to observe whether tk
blood  experienced any retardation in the nu-
merous flexures and convolutions of the arteries, s,
as well as the precise degree of this retnrdat )1
- and thus to throw some hght upon a very -
portant and obscure point in physiology.

I did not immediately perceive a:ny
ence of momentum betwixt the large and tm&d
sized arteries ; when, however, T attentivi _
examined thfse portions of the large 2
vessels in which the blood abated at each dmsto%
(Result Fifth) it appeared to circulate more ra-
pidly during every systole than in the middle-
sized arteries, whilst, in the latter, it preserved
an uniform rapidity during both the systole and
diastole (Ibid.) Thus it seemed, that although
the blood in the large arteries possessed a greater
momentum than in the middle-sized during each
contraction, vet that these in their turn expert:
enced the same superiority of motion over: .
former during every dilatation of the hea
The blood appeared, indeed; to circulate
- rapidly through the large artery in thttai:l
tadpoles, in proportion as it advanced toward
1ts e.xt:emlt} (Exp. CI¥V.)

‘N

Idid
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I did not find that the blood, in passing out of
the middle-sized arteries into their branches,
experienced the least retardation from any differ-
ence in the capacity of these vessels ; or the nu-
merous angles which they formed with one
another (Exp. XXXIIL) ; neither did the mode
of the circulation, whether.languid or strong,
oscillatory orintermittent ; (Exp. XVIIIL. XXI.
XXXIV.) appear to be at all affected by the
multiplicity of natural and artificial curvatures,
or the flexures and convolutions made by the
different ramifications (Exp. XXXVI. XXXVIL
XXXVIIL XXXIX. XLVIII. LI. LXIL
CXXI. CXXVII.) When the strength of the
animal was not impaired, the blood in the small
arteries moved very rapidly (Exp. XLIX. L. LV.
LVI. LXIII. LXXVI. LXXVII. CXXVIL
CXXVIII CXXXII CXLIIL) and withnearly
an equal velocity (Exp. XLIX. L. LV.LXIII.
LXXXII. LII. LXXVI.); but when, on the
contrary, it had been exhausted, or in an un-
healthy state, the circulation was carried on
with the same celerity in the middle-sized arte-
ries, whilst it began to abate in the small arterial
ramifications, and stopped sooner or later in pro-
portion to their distance from the heart (Exp.
XXI LXXVI LXXVII. LXXVIIL. LXXIX.)

Besides, we ought to take into account that the
: 5 9 small
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Whether the circulation in warm-blooded ani-
mals be regulated by the same law, is a question’
that could hitherto only be resolved by analogy :
from actual observation, however, I have dis _'
covered that the pulsation of the arteries, which
can only proceed from the contraction of the
heart, is evident in the small ramifications ;
the capacity of which scarcely "equals the sixth
part of a line, and that the blood issued from
an opening made in these vessels with greater
force during the systole than the diastole of the
heart. I have myself constantly observed in the
chick, thisdirectaction of theheart, which, by its
contractile force, re-animated or accelerated the
momentum of the blood 1n the smallest arterial
ramifications, (Exp. CXVI. CXVIL. CXVIIL.
CXIX. CXXI CXXIL CXXVI CXXVIL
CXXIII. CXXIX. CXXXII. CXXXVIL
CXXXVIIL) |

ELEVENTH RESULT.

If it be incongrovertible, that the arterial ex«
tremities are acted upon by the contraction of
the heart, is it equally true that its effects are
extended to the origin of the venous ramifica-
tions ? The cclebrated Hales has observed that the
motion of the blood in the small pulmonary veins
of a frog, augmented during every systole of the
heart: but Haller was of opinion, afterseveral expes

riments,
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observation were limited to two veins ; but a
general conclusion ought only to be built upon a
concurrence of several facts agreeing between
themselves, and subject to the same relations ;
hence, it appeared to me necessary to examine a
great number of vessels, the course of which I
have followed from their union with the arteries
to the heart. -

The results of my experiments agree with those
of Haller in this, that, excepting at their points
of junction with the arteries, in all the veins,
whether small, middle-sized, or large, the circu-
‘lation was more rapid in proportion as the vessels
augmented in diameter, and received the blood
from agreater number of branches (Exp. LI. LIII.
LXIL LIIL LIV. XCI. XCV. XCVI.CXXXL
CXXVII. CXXVIII. CXXIX. CXXXV.
CXXXVI CXXXVIIL CXXXVIIL CLV.) .

Among these vessels must not be included the
two caoe of the salamander, in which the blood
flowed with the same velocity as in the middle-
sized veins (Exp. CX); but it is not difficult to
account for this single exception. The blood fors
cibly penetrated into the aurtcle, during its dilas
tation ; whilst upen the contraction it was driven
back towards the wene cave (Exp. CX.); from

which

)
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which resulted a flux and reflux, that obstructed
‘in the large trunks the velocity of the circulation.

We can only attribute this accelerated mo-
mentum of the blood in flowing from the small
to the middle-sized, and from the middle-sized
to the large veins, to the progressive diminution
of their capacities, from the extremities to the
heart. Two facts in particular confirmed me in
this opinion. 1. Ifthese vessels were naturally,
or by accident of an unequal capacity; that is,
‘less capacious in one portion than another, the
blood redoubled its velocity, upon circulating
through this strait portion; but no sooner had it
emerged, than it recovered its usual momentum
(Exp. XXXV: CIV.) 2. The circulation was
- carried on with the same celerity in the veins,
which, passing through a certain space without
receiving any branches, were of a cylindrical
form, and consequently of an equal diameter

(Exp. LXXXVII. CXVIII. CXXXVIIL) -

‘It was with difficulty we could distinguish the
proportional difference of momentum between
the small and fhe large veins. All my experi-
ments, however, led me to conclude, that, in the
first, the blood circulated three times slower than
in the second. It would hence appear, that this

boasted
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not in the smallest degree disordered. Thus
many capillary ramifications anastomosed at dif-
ferent angles with the venous trunks, without
in the least impeding the usual velocity of the
blood, (Exp. LXIV. CXI. CXIL CXTIL CXI1V.
CXXXIX.) hence we should beinclined to be-
Tieve, that in the instances cited by Haller, the
blood must have experienced some obstacles m
flowing out of the branches into the trunks from
the discased state of the animal; more particu-
larly as he mentions in his relation of these expe-
riments, that the circulation had been subject té
the greatest irregularities.

FIFTEENTH RESULT.

Although Haller conceived that the effect pro-
duced by the systole of the heart extended not to |
the venous system (Result XI.) he was never-
theless persuaded, in opposition to the senti-
ments of several authors, that the circulation of '
the blood depended almost entirely upon the ac-
tion of this viscus; and this opinion he princi-
pally supported from the example of persons
drowned, -and animals in a state of asphyxia, in
whom it was only necessary to excite the ac-
tion of the heart in order to restore the motion
of the fluids after it had been suspended for seve-
ral hours. -

My_
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ries, they appsared to be of the same thickness
at least; in all my experiments the blood wa s
equally evident in both these species of vessels..
In the salamander, the transparency of the
middle-sized and small vessels was so great, tha;
the blood did not appear to be contained in a real
canal ; and in some of the vessels we even per
ceived the course of the circulation without the
assistance of a microscope (Exp. LXXXVIL. ).
This, I presume, has not been observed in any
other animal, since the discovery of Harvey:
yet, it was evident in the trunk of the aorts
(Exp. V.) from the transparency, and white-

ness of its coats,
SEVENTEENTH RESULT.

- The veins and arteries, -cnusi@ered in thei
whole extent, were of a conical form; but :th_.;
branches, taken singly, had a cylindrical figure
(XI. XVIIL XXXVIII, XC. XCVIL. CXVII,
CLX.): some of them, however, were through-
out of an equal capacity (Exp. LXXXVIL
CX.) o

EIGHTEENTH RESULT.

The wveins, in general, were of a capa,q_:i 4
larger than the accompanying arteries (Exp, =
XC. XCRI. XCVL ) and much more nm_mrp"

(Exp.
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theory i1s confirmed by ail my observations,
whether the motion of the blood was carried on
in an uniform, irregular, oscillatory, or retro-
grade manner (Exp. XCIX. C. CI. CXXXIV.)

TWENTY.FIRST RESULT.

The arterial and venous blood differ neither in
density nor colour (Exp. XCIL XCVI. CXXIL)
and after being drawn from the vessels, they ex-
hibit the same fluidity, and the same aptitude
to coagulate (Exp. XCII. CLIX.) provided
they have been furnished by vessels of an equal
capacity. When, hoiwever, the arterial was
larger than the venous branch, or wice versa, the
~ blood exhibited, in the first case, a much darker
red than in the second (Exp. XCL)

TWENTY-SECOND RESULT.

It is a generally received opinion, that the
blood which is at first yellow, assumes a brownish
colour, which is afterwards changed into a florid
purple, in proportion as the animal advances in
age. |

It 1s likewise believed, that the blood inclines
more or less towards vellow, as its quantity is
diminished, or as it is arrested, or retarded in its

: course,
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were the original colour of the blood, why was
it not evident in the extremities of the vessels?
or why, more particularly was its colour dif=
ferent in the heart, the trunk, and the branches?
These different colours appeared to be the effect
of some optical illusion, produced, probably by
the yolk of the egg being seen at the same time
with the vessels: for although the blood was
essentially red, it micht yet partake of the colour
of the yolk in those branches, wherein the glo-
bules were not numerous; but in preportion as
this fluid advanced into the large vessels, the
redness, from the inereased number and size of
the globules, as well as from their approximation
to one another, counterbalancing the brillianey
of the yellow substance, presented to the eye a
mixed shade of both colours, until at last, upon
reaching the trunks, it assumed its eriginal cos
lour from the globules destroying, by their more
intimate union, the reflection from the yellow
part of the -egg. 015

This reasoning is, besides, supported by facts
for the vessels which crept upon the yellow parts
of the breast and belly of the salamander were
of different colours: the largest, of a pale red;
the middle-sized, orange; and the small ones,
yellow (Exp. LXXIIL) That mixture of cg-

lours,
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' These united facts appear to establish, that red
1s the original colour of the blood, although it
was for some time extremely pale, and only ac-
quired a florid purple, or scarlet colour, after the
complete evolution of the organic system.

The same phenomena occurred in cold-blood-
ed animals. They did not even exhibit the least
appearance of that mixture of colours which was
observed 1n the chick, because their vessels were
defended from the reflection of the yellow body,
as well as from every other coloured fluid. The
blood which had not, in tadpoles, for three days
after exclusion (Exp. CXLV. CXLVIL) any
determinate colour, assumed on the fourth, a
reddish tint in the auricle, ventricle, and trunks,
in which the greatest quantity of globules were
accumulated (Exp. CXLVII. CXLVIIL.) The
number and approximation of the globules were. t
sa essentially necessary to the redness of the
blood, that it was even transparent until the
sixteenth, or eighteenth day in the small vessels:
(Exp. CLIV. CLV.); on the twentieth, the:
whole mass of blood had acquired a red colour
(Exp. CLVL.) which became .every day more
and more florid. . It is worthy of remark, th:tt
the blood in the chick appeared mote or less red:

.hefure the second day of incubation, whilst ﬂla;. ¥
' of
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pole, &e. (Exp. LXXIII. CXLIX. CL. CLIL)
indubitably prove, that this fluid has then an
existence, since it is necessary, not only to mains
tain, but to communicate the first impulsion to |
the circulation.——I shall conclude this result
with a single observation. In speaking of tad-
poles, I have said, that the union of several glo-
bules was necessary, during some days, in ordér
to distinguish their red colour. T did not mean
to assert, that the colour of the blood proceeded
from the accumulation of globules, or that
singly they had not a reddish tint; for, I believe
that each globule possesses an inherent colour,
but so pale and feeble, as not to be evident, un-
less they are in a considerable quantity. In
fact, when viewed one by one, the globules, in "
the chick and tadpole, excepting during the first
days, were all of a red colour (Exp. LVIL. LXIV.
CXXIV. CLIV. CLVL) which sometimes
even resisted the impression of refracted light
(Exp. XLIX.): their number, however, and near
approximation, appeared to heighten the redness
of the blood '(Exp. XXVIIL. LVI. LMﬁm
LXI1X))

TWENTY-THIRD RESULT.

We have hitherto given the appellation bf .'_

glabu"fes te the red -particles of the Hﬂﬂd and,
in
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to the capacity of these vessels, provided no por-
tion of the yolk was attached to the glass; for
then we perceived the three shades of coluur
already mentioned. -

EXPERIMENT XXXVIIL

On three eggs, two days after incubation.

Such was the position of the two umbilical ar-
teries, that the power of gravity could not be
contrary to the one, without being favourable to
the other. Whilst the blood scarcely moved in
the first of these vessels, it had in the seton:d a
~ rapid and uniform course. 4

EXPERIMENT XXXIX.

On one egg, after two days and three a’umﬂ ,
incubation.

The two umbilical veins experienced, as hi’
fore, effects favourable and contrary to gravity;
but as the blood in these vessels had an oppo-
site chrc-ctmn to the arterial fluid, its velm:ll;j‘
was leduubled in the vein proceeding dm?n-"
wards, and proportionably diminished in the as-
cending vessel: the vertical position of this last

vein even susPended the mrcul&tmn XN
di : J i i ’ :-I _
- 5 4 : EXPEBIMENT
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SECTION III.

Qf the ¢ffects which appeared on the ﬂpmmg g"
some blood wvessels.

EKPERIMENT XLIL

Upon opening a mesenteric artery, the T)lnod .
circulated in all the vessels of this membrane. Iﬁ
instantly formed two opposite currents, thg one
between the extremity of the vessel and the
opening, the other between the npenmg and L
the heart: the firct had a retrograde motion, the
second continued its course with more ce‘len’ty
After a mutual collision they flowed out at the
place which opposed the Ieaat rESIEtancE, viz.
the opening of the artery.

EXPERIMENT XLmr =~ °

- The circulation had ceased in the peritoneal
vein, yet upon opening this vessel, two opposité
currents spouted through the aperture. « If the
vein ‘was in a horizontal position the metion of
the two | currehts appeared equally rapid; ﬁﬂtii! *
it formed an angle with the horizon, the ascend=
ing had a slower course than the- &é‘scmﬂiﬂ&.
columu. : waie b haviaoss ylue
W b E"‘LPEHIMEHT }[LTU' Jd 03 Iui; J'it].F

'1113 dcscenqu cava, examined in -Bﬁ'&m%i

manner as the peritoneal vein, afforded aslmilar

result : :
£ 1 ExPER;MEN?v- |
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EXPERIMENT" XLIX.

I made an incision into the trunk of the pul-
-monary vein, wherein the blood -circulated
languidly, and oscillated in the attendant ar-
tery. The oscillation suddenly ceased, and the
momentum which the blood acquired, was com-
municated with greater force to the artery and
its branches, in proportion, as they were near the

opening.

In the other pulmonary vein, the blood flowed
more rapidly, and circulated by small jets in the
corresponding artery. The opening of the first
vessel did not appear to increase the momentum
of the second. A considerable quantity of
blood, furnished by the two opposite currents,
flowed through the incisions in the pulmonary
veins.

EXPERIMENT L,

. The venous mesenteric trunk was scarcely
opened, until the blood redoubled its velocity,
not only in the branches proceeding directly
from this trunk, but even in the splenic vein
and the branches, the junction of which formed,
at their exit from the stomach, a single canal
that passed into the last mentioned vein (Exp.
CVL Dissert. 1.)

Upon
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trunk (Exp. CXVI. Dissert. 1) the blood in
which, flowed through the opening with such
oforce as to suspend the motion of the column
furnished by the splenic vein, and even forced
it to take a retrograde direction towards this
vessel. Upon the abatement, however, of the
circulation, the blood i these last veins, having -
partly recovered its velocity, began to stream
through the opening. |

-

EXPERIMENT LVI

After the suspension of the circulation, T made
11 a middle-sized vein of the liver a small mci-
sion, from which the blood contained in the ra-
mifications of this vessel, continued tn issue until
it was interrupted by a coagulated mass formed

near the orifice: upon, however, the remuval of 3§

this nbstaclf, the blood began agam to bPﬂllt
thrmwh the same ﬂpemnﬂ' A

 EXPERIMENT LVIL

I {:-pl‘.‘,‘nf'cl a small branch of the degcéhdihg‘
cava, in which the blood had an oscillatory
motion.  The exit of this fluid fllruugh ‘the -
opening was intercepted, at the end of thirteen
minutes by a collection of globules, wh:th'baﬁg
removed, it again flowed 1in Jets thmugh ‘I:]"l‘é

same aperture.
EXPERIMENT


































./ OF THE BLOOD. 843

EXPERIMENT LXXXIL

I placed the animal in a position, that I could
examine at once the descending aorta, the pul-
monary artery, and a net-work of vessels which
covered the ovaries. The momentum was in all
of them considerably increased, but upon open-
ing the heart, the blood in the descending aorta
althcugh obliged to ascend, was immediately
precipitated through the incision. In the pul-
monary artery it took likewisc a retrograde di-
rection, although its motion was much slower,
and sooner ceased than in the aorta. It circu-
lated with less rapidity in the small vessels of the
ovaries, but no reflux occurred.

EXPERIMENT LXXXIIL

The blood circulated by jets in two mesen-
teric arteries; but, areflux immediately succeed-
ed to the opening of the heart, although this
fluid was forced to ascend perpendiculatly.

~ EXPERIMENT LXXXIV.

The incision of the heart considerably aug-
mented the velocity of the blood in the descend-
ing cava. This fluid ascended against its own
weight; but the vein forming with the horizon
an obtuse angle, the blood after having ceased’

| z 4 to
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EXPER fM ENT LKXI‘J’III

The circulation had ceased in all the mesen=
teric vessels, with the exception of some very
small arteries. The heart, however, was scarcely
opened, until the arterial and venous fluid took
a direction towards the incision, and for seven
or eight minutes continued to flow through
the opening. The residue of the globules were
of a pale white when viewed by refracted 'light :
but of' a dark and florid red when refiected was
mplu} ed. -

EXPERIMENT LXXXIX.

Upon dividing the aorta, the blood spouted
from the divided portions: that, however, which
was attached to the ventr:c}e furnished the
greatest qua.ntlty ]

EXPERIMENT XC.

The destruction of the heart, after a few mi-
nutes, diminished and suspended the circulation
of the blood in a small vein of the gall-bladder.

. x Jild

EXPERIMENT XCI. 31 4204, *’-

Scarcely had the heart heen opened, W.han the{
blood fiowed from the branches into the ducendr-
mg aorta; and three minutes later its motion

altogether
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teric vessels ' experienced some irregularities,

which, however, disappeared W‘:th the cause from

which" ‘they Dngmated i i e :
| b engigin e aen

EXPERIMENT CXIL
On_four frogs.

Two of these frogs, examined in the same
manner as those in the foregoing experiments,
presented similar phzenomena: and even the en-
tire division of the brain in the two other a-,mt:ula.ls.,L
made no alteration in the results. sha

'I‘
|

EXPERIMENT CXIIL
 On fve salamanders.

The puncturing and removal of the brain oc-
casioned some disorder in the circulation, which,
however, ceased with the nervous spasms.

EXPERIMENT CXIV.

These experiments, however, appeared to me
insufficient to determine, whether nervous irrita-
tion produced the irregularities observable in
the circulation. They might depend, perhaps,
upon the mechanical agitation of the parts, pro-
“duced by the disordered action of the nervous
system; ‘as a simple concussion frequently de-
'ra.nges the motion of the blood:  To solve this

doubt,
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second.—The death of these amphibious ani-
mals seemed to be much accelerated, by allowing
them to remain under water after these diffe-
rent operations: the reason of which doubtless
was, that in' consequence of exhaustion, they
could no longer rise to the surface of this fluid,
‘in order to obtain a sufficiency of vital air, for
the purposes of respiration, and the support of

-the animal functions. ’

SECTION VI

Do the currents of the blood towards the incision
in the wessels, proceed from the contr acnmz of
 their goats ?

EXPERIMENT CXXIV.

As the superabundance of blood occasioned a
-considerable distention of the vessels, (Exp.
LXVI. LXX.) it seemed, that they should con-
-tract, in proporfion to the diminytion of this
Aluid.  Before, however, submitting this last
fuestion to the test of experiment, I thought it
. gst_ijl,ngcessﬂry to confirm the former by additional
facts.  For this purpose, I placed a ligature upon
the middle of the descending: gorta of a frog :
the portion betwixt it and the heart increased in
veapacity: and beécame of a deeper red; whilst
-that-portion heneath the ligature was pale “atid
[gam Ad4 cullapsed,
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EXPERIMENT CXLIV.

Although it appeared to be demonstrated, that
the effusion of the blood occasioned no contrac-
tion whatever in the vessels, it was nevertheless
possible, that their internal capacity might ex-
perience some diminution. For, in fact, if the
cavity of the arteries and veins be invested by a
cellular substance, yielding and susceptible of
impression; it is evident, that the vessels which
had undergone a complete depletion, ought to
diminish in capacity according to the former
pressure, or rather the lateral friction of the glo-
bules. It was easy to ascertain this fact, either
by measuring the thickness of the vascular coats,
or the internal capacity of the vessels, before and
after the extravasation of the blood. Having
preferred the last method as more convenient, I
measured the section of a pulmonary artery, be-
fore making an incision into the heart: in con-
sequence of which, the blood took a retrograde
direction towards the opening, through which it
almost entirely escaped. Upon comparing the
section of this vessel, I found it absolutely the
same as before.

EXPERIMENT CXLYV.

The vessels of several other salamanders, upon
“which I repeated the foregoing experiment, af-
forded a similar result.

SECTION
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rished by degrees (Exp. I. IL III. IV. V. VL
VIL. VII. IX. X. XL.) or by a violent death
(Exp. XIV. XV.) The circulation ceased al-
ways first in those vessels most distant from the
heart (Exp. VIIL IX. X. CXXVL Dissert. 1.)
Sometimes, after the death of the animal, the
vessels preserved only a small quantity of blood
(Exp. III. V. V1. XI.) but usually they remain-
ed more or less full of this fluid (Exp. I. I1L
IV. V1. VIIL. VIIL. X. XIII. XIV.and CXV.
CXVIIL CIX. CXXVI Dissert. 1.)

SECOND RESULT.

- The blood of all animals is endowed with the
principle of gravity ; it is heavier than lymph or
water, and whatever be the position of the or-
gans in a dead body, it accumulates by its own
weight in the most dependent parts.  The same
phenomena was observed, by Haller, in mori-
bund frogs. From the vertical position of the
mesentery, the blood fell to the bottom of the
veins, which, by their transparency, resembled
whitish filaments; when placed in an opposite si-
tuation, the globules returned into these vessels,
- and appeared of their usual redness. This phy-
siologist observing a column of blood perpendi-
cular to the table, upon which he had extended
the frog, had scarcely reversed the position of

this
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large, less cvident in the middle-sized, and
almost imperceptible in the small capillaries
(Exp. XXI. XXII. XXVI. XXVIL XXXIL
XXXIV,  XXXV.  XXXVL. XL . X&l)
When the action of gravity was exercised in
conformity with the natural course of the blood,
it augmented the velocity of this fluid in the
midle-sized vessels ( Exp. XXIII. XXIV.
XXVI.. XXVIIL  XXIX., XXXIL XXXV,
XXXVITL XXXIX.) but, if its force was ex-
erted in an opposite direction, the circulation
abated, became retrograde, or altogether ceased
in proportion to its power (Exp. XXIII XXIV.
XXVI. XXVIII. XXIX, XXXI XXXII
XXXIIL XXXV, XXXVIIIL XXXIX. XL.)

It was only when the blood flowed in the mid-
dle-sized vessels with very great rapidity, that
the circulation continued independent of the
power of gravity (Exp. XXV. XXVL XXX.)

THIRD BE'SULT.

This result confirms a most important point in
medicine. No sooner was a vein opened, than

the blood which it contained, that of the neigh-

bouring branches, and of the inter-communicat-
ing arteries, redoubled in velocity, and escaped
through the opening. This fact, discovered by

Lellini,

— e . e i
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Bellini, after having experienced the greatest
opposition, has obtained from the experiments
of Heide and Haller, general belief. My re-
searches upon this important question, have pro-
duced the following results: 1. After the par-
tial or entire division of a vein filled with blood,
sometimes two opposite currents were evident,
which streamed through the mcision (Exp.
XLV. XLIX. LIX. LXXI LXXIL) some-
times only one column (Exp. LXV. LXXII,)
and at others a complete stagnation above and
below the division (Exp. LIX. LXVI. LXVIL
LXXI. LXXIL)

2. The two opposite currents took place, al-
though, before the incision, the venous fluid had
ceased to circulate (Exp. XLIIL XLIV. XLVL
LI. LXI. LXII. LXVHI. LXX. CL)—

3. In both cases, whether the blood circulated,
or had previously ceased, that in the vein which
was opened, as well as in the ramifications be-
longing to it, flowed towards the aperture,
through which it escaped (Exp. XLV. XLVIL
XLVIIL L. L1 LIIL LIV. LV. LVIL. LXV.)—

4. The blood in the artery, inter-communi-
cating with the vein that was opened, recovered
ccQ | or
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or accelerated its course, according to the stag-
nation or velocity which it p_dsse&st;d before the
operation (Exp. XLIX. LI LIV. LVIIL LXV.
LXVI.) |

5. The puncturing of the arteries produced
similar phanomena; the blvod forming two op-
- posite cuirents, which flowed through the inci-
sion (Exp. XLII. L. LXIV. LXXII. LXXIIL
LXXIV.) or stagnating in the portions above
and below the opening (Exp. LXXIL)—

6. The venous and arterial fluid ceased to cir-
culate and flow through the opening, in conse-
quence of the diminished energy of the vascular

system, allowing the sides of the vessel to clus;c'

so. as to shut up the orifice: for, in fact, upon
re-opening it, the blood again streamed out, and
the circulation was restored throughout the ves-
sel (Exp. LXVI, LXVIL )—

7. It is worthy of remark, that upon making
an incision into a vessel of an unequal diameter,
the blood flowed from the largest portion (Exp.
XLVL ) and sometimes éven with such force and
activity, as to suspend the current in the strait
portion of the artery or vein, which could not
circulate, until the quantity and velocity of the

former

P . ST
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from the same side either preserved its usual mo-
mentum (Exp. LXXV. LXXVIII. LXXXIL.
C.) or redoubled in velocity (Exp. LXXVI.
LXXVIL LXXX. LXXXIV. LXXXV.
LXXXVI. XCVIIIL XCIX.)—

Although the circulation was generally sus-
pended, an incision into the heart restored it in
the venous and arterial vessels, and the blood
streamed through the opening (Exp LXXXVIIL
XCVIL)

FIFTH RESULT.

~ Whence the cause of the current, towards the
aperture in the vessels, or the heart, which con-
tinued even some t:me after the removal of that
viscus (Exp. LXXV. LXXVI. LXXVIL
LXXVIIL. LXXXI. LXXXII. LXXXVIIIL.
XCVL)? The influence of gravity upon the cir-
culation (ResultIl.) could not concur to produce
this phznomenon, since the column of blood flow-
-ed against its own weight towards the incision
(Exp. XLIIL XLIV. LXL LXIL LXXXIIL
LXK‘{IV L}&}\hV LXXXVII )_, Hadh
Scarcel; had we ppene& either the hequ't, or.a 9
blood . vessel, when the ammal was .mzed with
the most ‘Flﬂlf:llt cunvulsmns, -m:ﬁ;sl?nedi un-
quesnﬂnably,_
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from a simple mechanical concussion; and my
observations would not permit'me to doubt, that
these irregularities depended on an agitation of
the parts, since by preventing its occurrence,
whatever might be the violence of the nervous
spasms, they produced no change in the circula-
tion (Exp. - CXIV. CXV. CXVI LXNII

CXVIIL L‘XIX )—-~ § —

I was then nbhgerl to search for some other-
cause, but before entering into these details, I
shall notice the remarkable difference between
the degree of strength and vitality possessed by
those animals which had been deprived of the
heart or brain.' 'The removal of the heart did
not appear to produce an immediate effect on the
economy of their system. They made use of their-
members, running, leaping, and precipitating
themselves into the water, swimming, and in
short,’ performing the same actions as when in a
state of health. = But those animals, on the con-
trary, in which the brain was destroyed, were
immediately ‘deprived of sensibility and. irritabi«
lity; and if they appeared, upon recovering from
a kind of lr:thalgjr, to regain the use of their
members, they nevertheless remained in a state
of stupor and debility. They, however, lived

ium or five days, and sumetlmes even ltmgcr,
5 whlist
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*¢ vente animale, et in nuper mortuo, sanguinis
“¢“ motum sola gubernet. Nempe de incisa arte-
““ria et perinde quidem de secta vena, sanguis
‘¢ maxima velocitate efiluit, eo modo, ut de vi-
‘ cinis truncis, ramisque, et secundum circuitus
‘*“ sanguinel leges, et contra easdem, in vulnus
¢¢ ruat, ut etiam contra ponderis vim, et direc-
“ tionem naturalem in rimam se praecipitet. = Ita
““ etlam 1n stagnante sanguine novo naseitur ve-
“¢ locitas, et evulso demum corde, aut revinetis -
‘‘ magnis aortae ramis, atque recisa adeo ab ar-
““ teriis cordis potentia, tamen sanguis novam
‘“ velocitatem acquirit, qua neque a corde est,
‘“ neque a pondere, neque ab ulla potentia nobis
““ cognita, nisi occultam, atque *subtilissimam
“ vasorum minimorum contractionem admittas,
‘“ qua sanguinem contentum undique urgeat pari
““ vi, et qua motum nullum generet, dum omnia
‘“ vasa integra sunt, tunc autém’se exserat, et
““ sanguinem in novum motum’ restituat, et de-
¢* nique per vulnus exprimat, quando locus aliquis
““natus est, a quo eandem pressionem dempseris.
““ Non ideo velim me videri contraria dicere pri-
‘“ orum, quando contractilem vim ab arteriis eo-
¢ rum animalium minoribus abesse scripsi.  Pha-
"““ nomena o loco narravi, negavi conspicuam in
““‘minimis arteriis contractionem reperiri, etnunc
‘¢ sincerus aliud phznomenon propono, quod non
; : ‘“ yidetur
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The hypothesis of Haller, founded upon auv iti-
visible contraction of the vessels, by means of
which the blood presses from every part with
equal force, redoubles in velocity and streams
through the opening, is ingenious, and even
probable : before endeavouring to ascertain if this
vascular contraction was apparent to the eye, I
conceived it incumbent on me to examine, whe-
ther the vessels experienced any distention or di-
latation, the existence of which upon the prin-
ciple of their contraction, would afford the most
solid support to the theory of the physiologist of
Berne. My experiments on this subject have
not afforded similar results: several venous and
arterial vessels presented an augmentation of dia-
meter (Exp. LXVI. LXX. CXXIV. CXXYV.
CXXIX. CXXXIIIL CXXXIV.) but in a great
number of others, it was not evidently increased,
although the interruption of the circulation by
means of a ligature or compression, had consider-
ably increased the quantity of this fluid (Exp.
CXXVIL CXXVIIL ' CXXVIIL ' CXXIX.
CXXXI. CXXXII. CXXXIIL

These researches not having fulfilled my in-
tentions, I was willing to ascertain, in a direct
and positive manner, whether the capacity of

the venous and arterial vessels experienced any
diminutien.
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ress, the vessels experience a sensible dilatation,
when the blood is accumulated in a considerable
quantity (Exp. LXVI. LLXX.) which could not
tafe place unless the vascular coats were endow-
ed with some degree of elasticity. It is, how-
ever, true, that the arterial and venous vessels,
lose only the augmentation of capacity occasion-
ed by the accumulation of the blood, and pre-
serve that which they originally possessed. All

these facts, well considered, render the opinion
of Haller still doubtful.

The two following circumstances are, perhaps;
less favourable to his hypothesis. The first is de-
duced from Experiment LXIIIL and LXIV: an
incision was scarcely made into the artery, which
was the subject of examination, when the column
of blood divided into two opposite currents, and
streamed through the opening. These currents,
at first, filled the whole capacity of the vessels, but
they insensibly diminished, until at last they ap-
peared like a small reddish filament, which was
scarcely visible, suspended in the axis of the vessel.
A follower of Haller would believe, that in propor-

" tion as the columns diminished in volume, the
‘sides of the arteries should contract; they pre-
served, however, the same capacity and size
pd which
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which thE:}" possesed before the exper iment (Exp.
LXXIIL. LXXIV.)

The second f'act, which I omitted to relate with
the other experiments, is not less conclusive: I
took a portion of the intestine of a calf, or some
other young animal; and, after having distended
and filled it with water, by means of a syringe, i
placed upon it a double ligature: but scarcely had
the superior part been slightly opened, when the
water spouted out, and continued to flow until
the extreme tension of the intestine was removed.

- This jet of water may be compared to that of
the blood from an opening in a vessel: but, if
a compression so considerable, as that of the in-
testine, could only expel a very small guantity
of water, can the insensible contraction of an
artery or vein, produce a stream so rapid and
abundant as that which escaped from the vessels,
although the blood was obliged to ascend against
s own weight (Exp. LXXIX. LXXXIIL
LXXXIV. LXXXV. LXXXVL LXXXVIL )?

These facts are far from overturning the liypo-
thesis of Haller; it only appears to me, that phy-
siologists ought to suspend their opinion, until

- ncw
%"
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new experiments shall remove those doubts which
press upon this theory, or overturn the basis upon
which it is founded.

But if the circumstances which we have enu-
merated, be gratuitous, insufficient, or false,
what theory shall we admit? I incline rather to
avow my ignorance, than adopt an hypothesis
which accords not altogether with the established
laws of nature.

SEVENTH RESULT.

A celebrated professor of Montpellier (Lamure)
has maintained, that the supposed pulsation of
the arteries is an appearance which should be
attributed to the action of the heart, elevating
them during its contraction. I shall give a short
summary of this singular theory; which other
- writers had adopted before him; but which he
has partly appropriated by the new facts with
which he has supported it.

It is commonly believed, that the pulsation of
the arteries is occasioned by the stroke which
they receive from the propuision of the blood by
the heart. According to physiologists, the
strongest lateral pressure exceeds the weakest but.
about one-eightieth, which must therefore be the
ultimate augmentation of diameter of the artery:

Bl pd2 §0
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so that if the capacity of the aorta, for example, be
ten lines, its increase will only be one-eighth of &
line. The diameter of the intestinal arteries being
ahout one-tenth of a line, must experience, during
each dilatation, an increase of one-eight-hun-
dredth ; through which the blood runs in halfa se-
cond. The minute hand of a watch, moves over
the space of one-eightieth of a line in one-second:
its motion, however, is not apparent; whilst we
readily distinguish the pulsation of an arterial ves-
sel, which is five times slower than the motion of
the minute hand of a watch; and the size of each
is nearly equal. The eye, which cannot perceive
the motion of the minute hand, should not then
be able to distinguish that of the arteries; unless
it proceeded from the friction of the sanguineous
globules. When we compress an artery in two
places at a little distance from each other, the
pulsations are maintained with the same force
and rapidity between the ligatures, as in the por-
tions above and below them. All the arteries
pulsate at once; and their diastole corresponds
with the systole of the heart: the pulsation is
not evident underneath the vessel.

The veins are not susceptible of pulsation, be-
cause the soft and pliant contexture of their coats
sender them incapable of receiving the impulse

which
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which the action of the heart has a tendency to
communicate.

Such are the principal facts and reasoning,
from which professor Lamure concluded, that
the pulsations of the arteries do not depend on
the lateral impulsion of the blood; but that on
the contrary, they proceed from the elevation of
these vessels produced by the change of position
which the heart experiences during its systole.

However ingenious this theory may appear, I
hﬂpe to convince the reader, that it is founded
upﬂn false reasoning and data, contrary to obser-
vation ancl experience.

1. The fresh water and earth worm, in which
a large artery performs the functions of the heart,
exhibit in a very sensible manner the ph@nome-
non of pulsation: the pulsations are even appa-
rent, as well as the circulation in the vessels of
the head and tail, after they are separated from
the principal artery. (Riproduzioni Animali,
p- 19 et 20.) T |

2. If the pulsation of the arteries consisted
merely in their elevation, no augmentation should
tikﬁ place i the lateral capacity of these vessels:

o pd 3 experiments,
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experiments, however, demonstrate that this is
not the case, since the descending aorta of the
salamander, and of grey and green lizards aug-
mented - considerably in that direction (Exp. .
CLIV. CLX.) The same circumstance occur-

red in the bulb of the aorta in land and water
frogs (Exp. CLVIIL.) whilst the lateral capacity
of the pulmonary arteries in grey and green li-
zards, increased nearly one half (Exp LLVIII
CLX.) .

3. On examining with attention the arteries
which crept upon the external surface of the
membranes, 1 obscrved, that the superior and
oblique, as well as the lateral portions of their
coats, were dilated in an equal and uniform
manner -(Exp. CLXI.) hence the pulsations
caunot pe a simple motion from below upwards.

4. The curvature of the aorta in s.{lé.manders,
which from its isolated situation can be readily
examined, was so evidently distended through-
out its circumference (Exp. CXLVI.) that the
inspection of this large vessel, would of itself be
sufficient to overturn the theory ﬂf thE Professor
of Montpellier. {2 ; ;

5. After dividing transversely the curvature of
the aorta, and attentively observing that por-

tion
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quantity of blood (Exp. CXLVII. CLXVIL
CLXXIL.) -but when this fluid was more abun-
dant, they were performed with additional
strength and rapidity (Exp. CXLVIL)

Although after depletion, the arterial system
lost the power of (:ﬂntractmn and dilatation, we
must except the curvature of the aorta in land
and water frogs, and in the salamander (Exp.
CXLVIL CXLVIIIL. CLVIL) wherein it con-
tinued, even after the excision of these organs,
and their separation from the body of the animal
(Exp. CXLVIIL CLL) hence we must con-
clude, that the pulsations in them depend not on
the heart’s action, but that it is inherent in the
aorta itself: an experiment which, from the cuq-
fession of Lamure himself, is sufficient to over-
turn his hypothesis. The motions of the aorta,
even when not detached from the heart, have no
dependance on the action of that viscus. 1.
The contractions of the heart and aorta were
synchronous, whilst, according to the principle
of Lamure, this vessel should dilate when the
heart is in a state of systole (E:-:p.‘CXLIX;‘
CL.) 2. The motions .of the aorta were fre-
quently performed when the heart was at rest;
and vice versa. (Exp. CXLIX.) 8. The pulsa-
tions of this vessel sometimes continued after

' the
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eould not suffer that elongation, of which the
descending aorta in the salamander, and the
pulmonary arteries in the grey lizard are suscep-
tible (Exp. CLIV. CLV. CLVIIL) If this
elongation has not given rise to the mistake of
the French physician, it is at least favourable to
his opinion; because it may be affirmed, that
during the elongation of these vessels, they ac-
tually change their position, at least in the places
where they form curvatures, the diameters of
which became then much more considerable.
(Exp. CLIV. CLVIIL.) It even sometimes
happened, that the capacity augmented er di-
minished, so that the artery represented the
stretching and contraction of a worm. (Exp.
CLVIIL.) Butupon examining the arteries with
the most minute attention, and with a mind free
from any pre-conceived hypothesis, 1 found that
this vermicular motion was always accompanied
with an actual increase of capacity. In fact,
that the pulsations consisted in an elongation of
the artery, which appeared to change its posi-
tion, as well as in a distension which augmented
its capacity. (Lxp. CLIV. CLV. CLVIIL)

- Lamure endeavours to refute the common
opinion of physiologists, and support his own,
from the pulsations which are observed in a

: portion
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portion of an artery included between two liga-
tures. I shall remark, 1. That this ph@nome-
non is not constant and general: I never per-
ceived it in the arteries of the chick, the descend-
ing aorta of the green lizard or salamander, nor
in the pulmonary vessels of grey and green li-
zards (Exp. CLV. CLVI. CLXIIL CLXIX.
CLXX.) even a single ligature was sufficient to
destroy, in the inferior portion of the vessel, all
appearance of pulsation (Exp. CLV. CLIX.) -

2. The aorta in salamanders, the only artery
that contracted, notwithstanding the ap‘plicaﬁnn
of two ligatures (Exp CLXIIL) far from fa-
vouring the opinion of Lamure, demonstrates its
msufficiency, since the pulsation of this vessel
consisted in an actual dilatation (Exp. CLXIIL.)
which was maintained, notwithstanding the se-
paration of the artery from the heart (Exp.
CLXIIL) and even after its diyision beyond the
ligatures, and its extraction from the body of the
animal (Exp. CLXIV.) When, however, the
portion of the aorta between the ligatures did
not contain any red globules, the pulsations were
limited to its curvature ; whilst, on the contrary,
when it was filled with this fluid, they extended
from one compression to the other: (Exp.
CLXIV.) a phenomenon, which receives a

s&tlsf&ctnry
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the electric fluid, &c. ate always present, they do fiot
produce in their different systems a state of perpetual

energy or contraction. But is contraction proved to be
the active mode of irritability? Should we not rather
suppose it to consist in dilatation, if it be a fact, that du-

ring the state of relaxation the fibres more nearly ap-

proach each other; that they separates expand and dilate

in proportion to their vitality; that pulmonary activity.
consists in inspiration ; that it ceases with life ; and that
after death, the heart, sphincters, &ec. are found to be in
a state of contraction ?

Note 2, page 254, The mechanism of no system
presents itself to the imagination under a more simple
and regular aspect than that of the circulation. A
hollow muscle, endowed with a considerable force, and_'
supplied with two orders of vessels, which distribute and
bring back a red and globular fluid, from the center
to the circumference, and from the circumference to
the center. Such is at first the idea which we form of -
the vascular system: but the anatomist, who inclines to
serutinize the organization of these parts, finds the most.
complicated muscular texture, and in this double order of
vessels, a labyrinth of folds and re-duplications, of wind-
ings and convolutions, in which he is bewildered and lost.
The remarkable difference that this system exhibits in.
warm and cold-blooded animals, is particularly astonish -
ing. The arterial and venous fluid, in the first, contains
Iess serum, and is of a deeper and more florid colour; its
heat is constant and regular in the frozen regions of the
North, and in the burning desarts of Africa. This equi-
librium 13 supported by the aid of evaporation, (whatever.

may
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