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ON the 3d of November laft, Sir James Hall and Dr Ru-
therford afked me to repeat with them Tome experi-

ments on what has been called Animal Eleftricity, which were
firft performed by Dr Galvani, Profellor of Anatomy at bo-
logna, and of which an account had been communicated by
Mr Seguin of Paris to Dr Black, in a letter dated Paris,
3d Auguft.

We accordingly, with the help of my afliftant Mr Fyfe, re-
peated them in the following manner :

We cut a living frog into two parts, a little above the lower
end of the fpinal marrow. We then put the middle part of a
bit of tinfoil, about one-tenth of an inch in breadth, and two
inches long, under the beginning of one of the fciatic nerves,
and then doubled the tinfoil over the nerve, that is, we in-
cluded the nerve in the doubling of the tinfoil. We next
placed one half crown Elver piece between the table and loins
of the frog and another between the table and its leg. We
then bended a piece of brais-wire, about the fize of a common



EXPERIMENT’S relating to4
(locking-wire, and after laying one end of it upon the half-
crown piece which fupported the leg, we with the other end of
the wire prefled the doubled tinfoil againfl the half-crown piece
which fupported the loins, and found, that inflantly convulfions
were produced in the mufcles of the thigh and leg.

When the tinfoil was patted around both fciatic nerves,
both legs were convulfed, although the half crown piece was
placed under one of the legs only. Thefe experiments were
tried more than an hour after the fpinal marrow had been cut
acrofs, with the fame fuccefs.

In another frog, in which the fpinal marrow was not divided,
we found the fame means produce the fame ettefts upon the
legs, but did not obferve, that the mufcles above the tinfoil
in the trunk or fore-legs were attested.

When the touches were quickly repeated, the motions feem-
ed to become, by degrees, lefs vigorous, but did not ceafe af-
ter repeating them often, even where the fpinal marrow had
been divided tranfverfely.

On the xoth of November, I profecuted the fubjedl farther
by the following experiments :

Experiment I.

After cutting off the hind legs of a living frog, I laid bare
the upper part of its fpinal marrow, and furrounded it with tin-
foil ; and in another frog, after laying bare the brain, I thruft
into it a bit of tinfoil. I then placed one half crown piece be-
tween the table and the body of the frog, oppofite to the tin-
foil, and another half crown piece between the table and the
lower part of the trunk of the animal, and, on applying the
wire, as before, 1 found convulfions produced in the fore-legs
and body. Gold had nearly the fame effed as (ilver ; but the
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convulfions were much lefs obfervable, when lead, iron or cop-
per were fubftitutcd inftead of thefe.

Experiment 11.

I next tried all the above mentioned experiments with one
half-crown piece only, placed oppofite to the tinfoil; and on
prefling the tinfoil againft the filver-piece, by means of a brafs-
wire which I held in my hand, I found, that the mufcles were
convulfed exadlly in the fame manner as where two pieces of
the filver were employed in the manner before mentioned.

Experiment 111.

I found likewife, that the experiment fucceeded equally well,
although the filver-piece did not touch the body of the animal,
but was merely brought into contadl with the tinfoil put around
the nerve, by preffure with a brafs-wire held in the hand.

Experiment IV.

After inclofing the upper part of the fciatic nerve in tinfoil,
I tied a linen-thread around it, where it is about to pafs from
the trunk into the thigh, fo tight as to deprive the mufcles of
their power of adling by the ordinary exertions of the animal,
and the fkin and toes of their feeling, yet when, with a brafs-
wire held in my hand, I preffed the tinfoil againft the lilver-
piece, the mufcles of the limb were violently convulfed.
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Experiment V.

I divided tranfverfely all the parts of a frog at the pelvis,
then tied together the divided parts of one of the fciatic nerves
with a linen thread. I afterwards pafled the tinfoil around the
nerve, at a conftderable dillance above the ligature, and found,
that when, with a brafs wire, I preffed the tinfoil againft a
half crown piece, laid on the table at a little diftance from the.
frog, the mufcles of the leg were inftantly convulfed.

Experiment VI.

When, after dividing both fciatic nerves tranfverfely, I tied
the upper part of the right fciatic nerve, inclofed in the tinfoil,
to the lower part of the left fciatic nerve, and then, with a
brafs wire, prelTed the tinfoil againft a piece of filver, the
mufcles of the left leg were convulied.

Experiment VII.

The event was the fame when the divided parts of the
nerves were crofted over each other, without being tied toge-
ther.

Experiment VIII.

The event was the fame, when the animal, with the metals,
were placed on the top of a large glafs-jar inverted, or on a plate
©f window-glafs, fupporced on two pieces of fealmg-wax.
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Experiment IX.

I passed the tinfoil around portions of the fkin, the mufcles,
the inteltines, and around the femoral blood-veflels of frogs,
without obferving convulilons produced, when the tinfoil was
applied to the fiiver by means of the brafs-wire.

Experiment X.

I laid bare the fciatic nerve in the back part of the thigh of
a young rabbit, and inclofed it in tinfoil, and then applied the
tinfoil, by means of a brafs wire, repeatedly to a half-crown
piece, laid on the table, and obferved convulfions of the leg
produced on each application. 1 after that cut tranfverfely the
lower part of the fpinal marrow, and then, with a brafs-wire
held in my hand, I prelied the tinfoil again to the fiiver, and
kept it applied for a few feconds, which occafoned convulsions
fo quickly repeated, that the leg became rigid. Immediately
thereafter, the mufcles were relaxed, and their contractile power
feemed to be exhaufted, as repeated applications of the tinfoil
to the iilver produced no farther motion of the limb.

REMARKS and QJJERIES.

From the accounts we have received of the experiments of
Dr Gai vani and Dr Valli, it appears, that both thefe cele-
brated authors have fuppofed, “ That the circulation of the
“ nervous fluid from the nerves to the mufcles, is nearly fimilar
“ to the circulation of artificial electricity in the Leyden phial;
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and as the circulation of the Leyden phial fuppofes two con-
“ trary electricities, the one more condenfcd or pofitive, and
“ the other lefs fo or negative, fo Profeftbr Galvani concludes,
“ that a limilar diftintion takes place in the bodies of animals,
“ and that one of thefe electricities, to wit, the condenfed or
“ podtive, is feated in the nerves, and the other in the mufcles

Hence both of them have conceived it neceftary, to eftablifh
a communication between the nerve and the mufcle, by means
of metalline coating of the nerve and pieces of metal and me-
talline conductors ; or by coating the nerve with lead or tin,
then laying one piece of diver in contact with the tin, and ano-
ther in contact with the mufcle ; and, in the laft place, efta-
blifliing a communication between the two pieces of metal, or
between the nerve and the mufcle, by means of a brafs-wire,.
which they term a conductor "f.

But, inftead of this complex apparatus, I have found, from
the above experiments, that the mufcle is thrown into action,
although no metal is directly in contact with it, or when the
communication between the metals and the mufcle is made by
the nerve alone.

It appears therefore, that Profeftbr Galvani and Dr Valli
have allowed preconceived theory to conduct their experiments,
inftead of allowing their experiments to conduct their theory;
in confequence of which, feveral of their experiments have
been performed with lefs accuracy than might have been ex-
pected. Thus, they tell us, that if the conductor is firft applied
to the 'mufcle, the convulfions are ftronger than when it is
firft applied to the nerve; that the ftiocks are ftronger when the
feet communicated with the earth, &c. whereas the application;
of the conductor to the mufcles, or of the feet to the earth, are
quite out of the queftion.

* See Medical Fafts and Obfervations, Lond. 1792. p. 187, 188.-
\ Ditto, p. 187. 191. 21 1.
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2. We have found, that when a piece of filver is brought in
contact with the tinfoil coating of a nerve, the mufcles in which
that nerve terminates, are thrown into adion, although the
nerve has been furrounded with a tight ligature between the
coating and the mufcle, or even although it has been divided
by a tranfverfe incifion, provided the divided parts are again
brought into contad, or tied together by a thread.

3. When we tie the coated nerve, after it is cut tranfverfely,
to another nerve which has been cut tranfverfely, we have
found, that the mufcles fupplied by the latter are thrown into
adion.

4. After the fpinal marrow and whole body of the frog
were divided tranfverfely about the middle of the back, and
the tin coating and filver were applied to the fciatic nerve,
1 did not obferve, that the mufcles at the loins and pelvis were
thrown into adion, or the effect produced by the metals did
not influence mufcles fupplied by branches of nerves fent
off from the fpinal marrow or fciat’c nerves above the
mg.

It appears, that the nerve of a living animal, whether
or cut and rejoined, conduds that matter by which the mufcle
is influenced more readily than the fkin, the flefh or the blood-
veflels do.

5. Although, on repeating Dr Galvani’s experiments, it
fhould be proved, that eledrical matter, drawn from a cloud or
excited by the common machinery, and conduded to a nerve,
and that matter, which is put in motion by the application of
certain metals to each other and to a nerve, produce fimilar
motions in the mufcles in which the nerve terminates, we are
not at liberty to take for granted as Galvani and Valli
feem to have done, that the eledrical matter and this matter
are the fame, as the nerves may be affeded by ftimuli of dif-
ferent kinds.
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6. As an animal does not feel nor aft by the medium of
a nerve which has been divided tranfverfely, although its
divided parts are placed contiguous, or tied together; as the
mufcles fupplied by nerves above the place coated are not
thrown into aftion ; the above experiments, or thofe of Gal-
Va ni and Valli, inftead of proving, as they have fuppofed,
that the matter which is excited is eleftrical, and the fluid of
the nerves the fame with it, appear to fhow, that the eleftrical
fluid, or matter put in motion by the different metals, is quite
different in its nature from the nervous fluid, as the courfe of
the nervous fluid, but not that of the eleftrical, can be inter-
cepted by ligature or incilion of the nerve.

7. As the aftion of the mufcles, in the above experiments, is
not produced, nor even increafed, by connecting the coating of
the nerve with the mufcle by means of a wire, there is no
foundation for the opinion of Galvani and Valli, that the
nerve is electrified plus, and the mufcle minus, or that the e-
leftricity of the one is pofitive, and that of the other ne-
gative.

8. We feem therefore to be led to the conclufion, that the
matter or fluid which is excited or put in motion by the ap-
plication of the different metals to each other, and to the nerve,
ferves merely as a powerful flimulus to that energy or fluid
which is lodged in the nerves.

To fupport this way of reafoning, we may obferve, that in
a warm blooded animal, the rabbit, although convulfions were
repeated for a conflderable length of time when the nerve was
entire, yet, after dividing the nerve and intercepting the fur-
ther fupply of nervous energy from the brain, the aftion of
the mufcles ceafed in a few feconds, by keeping the two metals
contiguous, which is readily explained on the fuppofition, that
the nervous energy or fluid, lodged in the nerve beyond the
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place of the incifion, was exhaufted; and Dr Valli himfelf,
by obferving, that, after the eledricity, as he calls it, of a
limb is exhaufted, if the coating of a nerve be moved higher
up, the adion of the mufcles may be renewed *, furnifhes a
fad which, I apprehend, may be explained on the fame prin-
ciple.

* Medical Tafts and Obfervations, Art. xx. p. 21S.

FINIS.
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