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dinp^s ist es mir his Jetzt iiiclit gelungen, diesf Krystalle diircli

concentrirte Sehwclelsäure in Gj^psnadeln zu verwandeln; dies

beruht aber sieherlich nur auf der Kleinheit der Objecte. .ledon-

falls ist die plasniatische Natur der fraglichen (Jebilde völlig aus-
gesehlossen, und nur der Unbekanntschaft des Upsalaer Botanikers
mit den einfachsten Elementen der Mikrochemie ist es zu ver-
danken, dass diese leblosen Krystalle jemals für ölbildende Organe
ausgegeben wurden.
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Observations on the action of anaesthetics on vege-
table and animalprotoplasm.

By

J. B. Farmer and A. D. Waller.

The object in view was to observe simuhaneously and compara-
tively the efFects of certain anaesthetics (carbon dioxide, ether and
Chloroform) upon vegetable and upon animal protoplasm.

Two gas Chambers in series, through which anaesthetic and
other vapours can be passed, contain: the first, a leaf of Elodea
Canadensis under the microscope (X 300); the second, a sciatic

nerve of Bana temporaria connected with an inductorium and
galvanometer (or upon occasion a galvanograph).*)

The actual niovements of Chlorophyll bodies in a cell of the

leaf were observed and measured by one of us, while the other

observer took readings of the galvanometric deflections in response

to excitation of the nerve. To establish coraparison between the

two classes of efFects, we took as measures: — the number of

Chlorophyll bodies that crossed a cobweb in the eye-piece during

each successive minute, and the magnitude of galvanometric defiec-

tions at intervals of one minute, before, during, and after the

action of the vapour. The number of bodies passing per minute

gives measure of the rate of movement in the vegetable proto-

plasm, while the magnitude of successive galvanometric deflections

gives measure of the mobility of the animal protoplasm.

Our results will be most briefly presented by the records of

some representative observations.

Experiment I.

Chara. Nerre.

Chloroform vapour, 5 per Permanent «bolition of Temporary abolition of

Cent, for 2 minute^. movemeut. mobility.

*) As described iu ,Phil. Trans." H. Vol. CLXXXVIII. ld'.)7. p. 4.
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The nerve showed itself, linder the conditions of the experi-

ment, less sensitive to the action ot" CO2 than was EUnlca, and

the latter was less sensitive than a active jMyxoniycetc plasinodiiim

(of Badhamia) sirailarly treated.

Ether vapour in air passed ovcr the plant for two minutes

caused a speedy arrest of all movement, and the quiescent con-

dition persisted for some minutes longer. Recovery then ensned

and the normal rate of movement was slowly regained. With
dilute ether vapour (below 10 per cent. in air) insufticient to

an.-vsthetise the nerve, the protoplasmic circulation was unatTected.

Chloroform. — The action of Chloroform proved to bc far

more deadly than that of ether. Movement was arrested in less

than a minute, and two minutes' exposure to the füll action of it.s

vapour caused the death of the cell.

When a more diluted vapour (ahout 2 per cent in air) was

passed over the cell for two minutes recovery ultimately occurred.

The action of ether and Chloroform, especially the latter, was
very marked in causing many of the Chlorophyll granules, whicli

had previously becn almost restricted to the lateral walls, and

hence liad presented their edges to the incident light, to become
dispersed over the surface of the cell, where they were fully

exposed, over their largest area to the light. The action of carbon

dioxide as observed in these experiments was not nearly so pro-

nounced. This phenome non is such as might have beeu antici-

pated as a result of the paralysis, temporary or permanent, of the

protoplasm.
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