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THE

CHARACTERS, ACTIONS, AND THERAPEUTIC USES

OF THE

ORDEAL BEAN OF CALABAR.

SECTION L.—HisToRY, EMPLOYMENT AS AN ORDEAL, BOTANICAL
CHARACTERS, ETC.

SOCIETY, in sacrificing much to the hazardous cause of geo aphical
exploration and discovery, has frequently been rew;xrdeﬁ—rh}r the
acquisition of materials which have proved of great service to man
in a civilized state. There can be little doubt, that a further careful
study of the properties of many substances so discovered, would
increase our list of economic materials, and especially add to the
catalogne of the therapeutist many agents possessing medicinal
virtues.

Within a comparatively recent period a considerable amount of
attention has been directed to the seed of a leguminous plant of
West Africa,—the Ordeal Bean of Calabar. First snientiﬁcaﬂy
noticed by Dr Daniell about the year 1840, and alluded to in g
paper read by him before the Ethnological Society in 1846, it has
since attracted a large amount of attention from Europeans residin
in the district in which it occurs. This bean is used principally as
a state poison, as a supposed means of discovering crime and a
certain method of punishing it,—the suspicion of guilt being held to
be verified if it prove the cause of death.

The mode of trial by ordeal, in one or other of its forms, is of
extremely ancient origin. It may be stated generally ‘to have
existed 1n every race and country during its stage of infantile
barbarity. The ancient annals of Greece® show its existence, In

» Edinburgh New Philosophical Journal, vol. xl.. 1846 1. 319, 320, 32
2 Antigone of sophoeles, v. 270, : . » Pl ! y 921,
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This is presided over by one of their number, who, on this account, -
receives the title of king, though he possesses no special authority,
and has no jurisdiction beyond his own village. Next in power
are the medicine-men,—*“ mbia-idiong"” and * mbia-ibok,” whose
duties include the superintendence and conduct of the usual round
of processions, feasts, incantations, and the other juggleries of
heathenism. In their condition of ignorance, superstition reigns
supreme. Hverything unexplainable, and all that occurs beyond
the ordinary course of things,—with events even of everyday
oceurrence, as the usual occasions of sorrow, joy, disease, and death,
—are ascribed fo the mysterious agency of witcheraft. And it is
for the discovery of the operations of this evil genius that the
discriminating property of the ordeal bean is required.

Any person may lay a complaint against another. The charge
is made before one of the chiefs of the village. A council of neigh-
bouring chiefs is summoned, the accusation 1s heard, and the reasons
in -support are stated. The accused is then asked for his or her
defence; the answer is invariably a demand for “ chop-nut,”
which is always granted. The ordeal is administered in the most
Eublic part of the town, and the whole proceedings are watched

y a crowd of onlookers. The priest, as administrator, offers up
a prayer that the gods may continue to the bean its power to kill
the guilty. The accused is then permitted to receive the ordeal
bean, either in the form of infusion or of the dry kernel. Some-
times a portion of one bean is only taken, at others as many as
twenty-five: according to the diseretion of the priest, or until inno-
cence i3 held to be declared by the production of vomiting, or the
guilt of the accused leved by his death. The medicine-men are
by no means scrupulous in the accomplishment of their object,
and if, from any cause, they desire the death of their victim, a club
is employed to compensate for the slowness or failure of the action
of the poison. :

Should the accused escape, the accuser is liable to undergo the
same trial, to show that he does not possess * free-mason” or witch-
craft against the accused. A salutary check is thus placed on
treachery or private enmity.

The confidence of the natives in the power of the bean is remark-
able. They do not believe that any peculiar virtue resides in it,
or even that it possesses any disagreeable or dangerous properties,
but consider it an instrument indifferent in itself, but employed
by the gods to show who is and who is not guilty. The evident,
denial which is given to such a theory, by the fatal effects which
are known to be produced when the administration is without the
sanction of a chief, and, therefore, illegal or in violence of thejr
strict rules of trial, is overcome in a very simple and ingenious
manner. In such cases the administration is regarded as a murder
and punishment follows. The gods are dispiased because the
victim consented to eat, and they kill him. But they are also
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in length, elliptico-oblong, with an apicular curved point, and with
outer and inner integument easily separable. Seeds two or three,
separated from each other by a woolly substance.!

Characters of the Seed or Bean.

The part of the plant of interest on account of any known pro-
perties 1s the seed or bean.

Synonymes.—Kséré nut; the bean of the Etu esere; chop nut;
the ordeal bean of Calabar.

Form.—Irregular reniform, having the appearance of a somewhat
flattened fusiform body bent on one of its edges. It has two mar-
gins, a shorter or concave and a longer or convex, and two flattened
surfaces. Extending along the convex margin is a sulcus, having
a minute aperture near one of its extremities,

Colour.—As obtained from Calabar the beans have a %’rey colour,
and are incrusted with earthy matter. This is readi y removed
by washing, and a somewhat shining integument is exposed of
various shades of brown, ranging from a light coffee to an almost
perfect black.

Sulcus.—On the convex edge is the furrow or sulcus already al-
luded to, with elevated edges, which have, externally, a reddish black
hue, while, within, the sulcus is generally brown with a shade of
yellow. It extends unequally towards either extremity ; at the
more extended portion, it runs along a part of the extremity of the
bean, and terminates in a narrow furrow ; at the shorter end, it has
a more rounded termination, and is pierced by a foramen. The
bottom of the sulcus is of a grey or reddish b]{;{:k colour, and has
two parallel markings extending down its centre.

Dimensions.—The average length is 1 and 1-16th of an inch, and
varies from 1 inch to 1 and 8-16ths. The average breadth is
12-16ths of an inch, and varies from 10-16ths to 14-16ths. These
measurements are the extremes in each direction, and the sides
slope from the greatest breadth to the comparatively narrow ex-
tremities. The average thickness or breadth from one flattened
side to the other is 8-16ths, the maximum 11-16ths, and the mini-
mum 6-16ths of an inch.

Weight.—The specific gravity is about ‘946, therefore less than
that o spring-water, and we can thus understand how the beans
should be conveyed down the rivers to the seacoast. A very few,
however, sink in distilled water; out of 300, I have found eighteen
such, or 6 per cent. The bean weighs, on an average, 63:263 grains,
The greatest weight met with was 94, and the least 25 grains,

en the covering was removed from the bean, the embryo was
found to weigh, on an average, 46-2 grs., varying from 21 to 73

grs., and the removed spermoderm 1673 grs., varying from 13 to
19 grains,

! See Professor Balfour’s paper in the Transactions of the Royal Society
Edinburgh, vol, xxii. Part IIP. P 1€ hoyal Society of
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tissue, forming a continuous layer immediately below the former,
and varies from the 1-470th to the 1-20th of an inch in thickness.

5. A Filbro-vascular structure embedded in the middle layer, im-
mediately below and extending along the whole length of the
suleus. In a transverse section 1t is seen to possess an elongated
ovoid form, and from its lighter colour it is apparent to the naked
eye. It hasa perpendicular gliﬂ,meter of about the 1-65th of an inch,
and a transverse diameter of about the 1-120th. In a transverse
section, it appears to contain a number of irregularly oval cells, with
transverse markings, having their long axes in the same direction
as that of the containing structure.

6. Kernel or Hmbryo.—l1t consists of two large concavo-convex
cotyledons, of a ereamy white colour, and easily broken in a mortar
or scraped with a knife. In a transverse section these are seen to
be in close contact externally with the spermoderm, and internally
to be quite separated from each other, except at the margins of the
bean. A large Cﬂ"ﬁ"i‘t{ is thus left in the centre, which communi-
cates with the external atmosphere by means of a minute foramen
so small and so narrow as to give no opportunity for the escape of
the contained air when the bean is immersed in water. Projecting
into this cavity, immediately below the broader extremity of the
hilum, may be tound the plumule with its two radicles.

Microscopically, the kernel consists of a cellular texture, with
cavities of hexagonal, and often of very irregular one-sided form.
These cells vary from the 1-650th to the 1-140th of an inch in
diameter. They contain from one to six starch corpuscles, which
are readily detached by washing, and give the usual reactions
with iodine, bromine, and boiling water. The general form of
these starch granules is an elongated oval, frequently approaching
an irregular reniform shape or rounded parallelogram. They have
usually a regular margin, but this is often indented. The surface
has, in the majority of cases, a central line in the long axis, sur-
rounded by concentric rings, but frequently the central line is
superseded by a dark space containing amorphous granules. Qcea-
sionally, dark radial lines extend, from the central line or space,
more or less completely to the circumference, presenting an appear-
ance similar to radiated cracks in a transparent sphere.

The average length of the starch granule is 1-440th of an inch,
varying from the 1-700th to the 1-300th. 'The average breadth
was found to be 1-625th of an inch, and varied from the 1-920th to
the 1-400th.

The bean has been always received remarkably free from all
disease,—only one form of abnormality, scarcely deserving the name
of disease, having been found. This occurs between the Spermo-
derm and kernel, and affects the inner surface of the former and the
outer of the latter. It consists, on the kernel, of a circular, some-
what dark, indented space, varying in diameter from the 1-6th to the
1-8th of an inch, and having a central rregular depression from
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been given. Iach grain of this extract is equal to sixteen of the
yowdered spermoderm, and it follows that the alcoholic extract
rom sixty-four grains did not produce death.

The spermoderm has evidently an action on the spinal cord of a
sedative nature, as is shown by the muscular paralysis and the
contraction of the pupils. On the relation of this latter symptom,
with the effects of newrotic agents, I shall have occasion to enter
more fully when treating of the actions of the kernel. There is,
besides, what appears to be a specific action exerted on the secre-
tions of the intestinal canal and kidneys, both of which are increased
}n quantity, causing micturition, with the escape of very fluid

@ees.

The most prominent actions of the spermoderm are therefore
sedative on the spinal cord, hydragogue cathartic, and diuretic.

B. Adctions of the Kernel.—I. On Vegetables—The infusion of
the powdered kernel appears to produce no bad effects on certain
plants, while on others it exerts a sedative action. No explanation
can be advanced of this variety of effect.

This infusion serves as a menstruum for the generation of infu-
soria with as great rapidity as one of ordinary vegetable matter.

II. On Animals.—a. Constitutional—When a small fatal dose
of the kernel is administered to one of the lower animals, a train
of symptoms is produced usually in the following order:—

A shght tremor is first seen, especially at the posterior regions,
and this extends forwards to the anterior extremities and the head.
The limbs yield immediately afterwards, the posterior becoming
generally first paralyzed, and the animal lies extended in a state of
almost complete muscular flaceidity. A few attempts may be made to
recover the normal position, but they are usually ineffectual. The
bowels, in some cases, are evacuated. The pupils contract ; as
the symptoms advance, the respiration becomes slow and irregular,
with a distinct stertor accompanying both inspiration and respira-
tion, and frothy mucus escapes from the mouth. A few muscular
twitches occur, especially in the extremities. Reflex action cannot
be produced by either pinching or pricking the skin. By and by
the eyelids do not contract when touched, or even when the eyeball
is pricked. On lifting by the ears, the limbs hang inertly, and the
only sign of life is an occasional gasping inspiration, which also
soon ceases, and the animal appears dead.

Consciousness is preserved guring the whole time, until the power
of expression is lost. Duwring incomplete paralysis, proofs of sensa-
tion may be obtained by pinching the ears or pricking the skin,
Immediately after death the pupils dilate.

On opening the body, the various muscles which are cut contract.
The diaphragm and muscles of the extremities may be excited to
action by pinching the phrenic and sciatic nerves, and the contrac-
tility of the muscles generally is retained for some time after death.
The heart is found acting regularly, and the intestines exhibit
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By means of the respiratory system, as by injection into the
tissue of the lung (Experiments 14 and 15).

By means of the nutritive system, through introduction into the
stomach and rectum (Hxperiments 7 to 12).

By means of the muscular tissue, by direct contact (Experiment
17).

By means of the serous tissue, as into the cavities of the pleura,
pericardium, and peritoneum (Experiments 4, 5, and 6). _

By means of the mucous tissue, ag b{ contact with the Schneid-
e:riajn, auditory, and conjunctival membranes (Experiments 23, 24,
ete.).

The effects in each have only varied in their rapidity, and a con-
nexion apparently exists between the degree of this rapidity and
the class of symptoms produced. Direct injection caused the most
rapid results; then introduction into cellular and serous tissues;
and, lastly, contact with the mucous membrane.

I have never succeeded in producing any symptoms in the rabbit
by application to a surface denuded of cuticle (Experiment 21).

b. Topical Action.—When the alcoholic extract is placed in
contact with living contractile tissues, their function is suspended.
When a muscle 1s dissected, and carefully painted over with a
small quantity of the syrupy extract, in a very short time it loses
all power to contract, when hiritated either directly or through the
medium of its nervous supply (Experiment 17).

The cardiac muscle may be so affected by injecting the syrupy
extract into one of its cavities (Experiment 19).

When the exterior of the heart is painted, a temporary effect
only is produced, and the contractions recur after an interval
(Experiment 20),

The vermicular action of the intestines is almost instantaneously
stopped, in a limited portion, by painting a small quantity of the
syrupy extract over that portion (Experiment 21). A similar
result g}ollows the injection of the infusion into the rectum (Experi-
ment o).

The same effect is produced on the eye by direct application, as
by introduction through the system ; contraction of the pupil, con-
fined in this instance to the eye on which the preparation is applied,
being very soon caused (Experiment 25).

A local inflammatory action results where the preparation has
been in contact with certain of the tissues, a distinct congestion
being apparent on examination after death. This is only seen
when the preparation has been in contact with cellular and serous
textures, never in the case of a mucous membrane. It appears
to be an example of the general phenomenon of a foreign body
producing a local inflammation, and not of any specific irritant
property of the poison.

When the syrupy extract is applied to the cutis of worms, a very
rapid action ensues. A little uneasiness is evidenced by wrigeline

g.
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Methods in which the Size of the Pupils may be Affected.

TWO CEREBRALL.
1. Cerebral Irritation = Contraction, as with Opium.!
2, Cerebral Depression = Dilatation, as with Belladonna,® (Ethusa cyna-
pium,?® Hyoscyamns niger,* Aleohol,® Veratrum album.®

TWO SPINAL,
3. Spinal Iritation = Dilatation, as with Strychnia.?
4. Spinal Depression = Contraction, as with Physostigma venenosum, Acon
itum Napellus.®

TWO COMEINED CEREBRAL AND SPINAL,
5. Cerebral Trritation and Spinal Depression = Contraction, as with Ruta
graveolens.? : i \
6. Cerebral Depression and Spinal Irritation = Dilatation, as with Cicuta
virosa,'” Nicotine,’! Hydrocyanic acid,® Digitalis purpurea.t

The actions of the two nervous supplies for the iris may be
regarded as antagonistic. When, therefore, the influence of one
set of fibres is removed, that of the other will be unchecked, and
will produce a greater degree of its proper action. Thus, when the
influence of the spinal suplply 18 removed from the iris, the muscles
which are acted on by the cerebral nerves will be unrestrained,
and contraction of the pupil will result, in the same way as a direct
irritation of these (cerebral) nerves would act.

We can thus refer the action of the bean of the FPhlysostigma
venenosum to the spinal cord. The contraction of the pupils may
be caused in_ three ways: positively, by cerebral irritation ; nega-
tively, by spinal depression ; and, complexly, by a combination of

' The pupils are generally contracted in cases of poisoning by opium ; they
have, however, been observed dilated. The symptoms of cerebral irritation
are very obscure, but I think that the mental excitement which follows a
dose of uFium must be regarded as an indication of such irritation. I would
suggest that when the pupils have been observed dilated, an almost complete
suspension of cerebral activity had been produced with more or less spinal
irritation. See Christison © gu Poisons,” p. 709: 1845. It has also been
observed, that although at the commencement the pupils may be contracted,
as ;Jég stupor increases they gradually dilate. Taylor's © Med. J urisprudence,”
P- : 1861,

# Christison, op. cit. p. 835. Taylor “ On Poisons,” p. 771.

8 Christison, op. cit. p. 865.

* Christison, op. cit. p. 745, Taylor, op. cit. p- 722,

¢ Christison, op. cit. p. 951. Taylor, op. cit. p, 729,

& Christison, op. cit. p. 880.

7 Christison, op. eit. p. 896. It has been observed that during the convul-
sive paroxysm the dilatation increases. Taylor, op. cit. p. 207. Brit. and
Foreign Medico-Chirurgical Review, vol. lvili. p. 536. In some experiments
on rali%i}ts, I have distinctly observed this change on the pupils (see Experi-
ment 25).

® Alex. Fleming, M.D., “ An Inquiry into the Physiological and Medicinal
Pmpertiessgg the Aconitum Napellus.” 1845 pp. 11 and 21, Christison,
op. ecit. p. 869,

» Ghrﬂ-ﬁﬂﬂn, op. cit. p. 891. 1% Christison, op. cit. p. 861,

' Christison, op. eit. p. 849. Nelligan, Materia Med., p. 354.

2 Christison, op. cit. p. 765. Taylor, op. cit. p. 653,

'3 Christison, op, cit. p. 889,
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connexion of the symptoms and appearances after death with the
known phenomena of fatal results from other causes. That the action
of this agent is not primarily exerted on the heart is very apparent
in that class of cases where death followed small fatal doses. For,

Lst, It must be evident that if the paml{'sia were dependent on any
cessation of the necessary supply of blood from a failing of the
heart’s action, this symptom cnulid not exist without marked effects
being produced in other parts of the system, and more especially in
the encephalon. Indeed, the functions of the brain proper would
be affected even previous to those of the spinal cord.

2d, After moderate and even pretty large doses, the heart has
been found contracting at the rate of from 50 to 60 beats in the
minute in rabbits (Experiments 1, 2, 5, etc.). This diminished
action cannot be regarded as a cause of the final insensibility,
as it is well known tiat a greater diminution may take place with
scarcely any symptoms.

dd, 1t has been shown by various investigators, as Dr Cormack,!
that where death is caused by a neurotic poison paralyzing the
hearts action, the respiratory movements may continue a short time
after the cardiac paralysis.

We may exclude any influence originating in the encephalon by
the complete absence of any symptom which could be referred fo
the brain. ;

We therefore conclude that in certain cases this agent produces
death by asphyxia,

It also occasions death, when large doses are given, by the symp-
toms of syncope, as has been proved by the investigation of Professor
Christison.? .

Dr Christison found that large doses produced languor, muscular
flaccidity, and the cessation of respiration, with the preservation, as
far as could be judged, of sensation and consciousness. The heart
was found after death completely paralyzed, and the right and left
chambers contained blood of different colours, These symptoms
were also observed in my experiments, and conclusively prove that
death i; sometimes produced by syncope (Experiments 13, 15,
26, etc.).

If the deductions I have made in reference to a spinal action of
the bean be allowed, and if the absence of mental phenomena have
the import I have aseribed to it, it appears probable that this
syncope is in reality caused by a ra-I]:;iﬂ and energetic action of the
bean on the spinal cord. It has been shown by Legallois® and
Dr Philip Wilson,* that when an agent acts on the spinal cord in
a partial and somewhat slow manner, it may destroy the function
of the cord without influencing, or at least without directly para-

1 “ Treatise on Creosote.” 1836,

* Monthly Medieal Journal, vol. xx. 1855.

3 4 Exp. sur le Principe de la Vie.” 1812,

* “Inquiry into the Laws of the Vital Functione,”
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was performed, that subjecting the entire bean to the action of
boiling water for several hours may modify its action. It appeared
from t%lis experiment that a dose of the kernel so prepared, twice as
great as will usually produce death, occasioned a train of symptoms
very nearly resembling those which have been ascribed to the s er-
moderm, and produced no fatal effect. The most characteristic
of these symptoms was a violent cathartic action. The poison may
thus be eliminated from the system, even when no vomiting is
Pl'ﬂtllmﬂd? and, & fortiord, when this physiological action has resulted.
I'he active principle of the spermoderm appears to be absorbed by
the kernel, and to exert its influence on the system by causing
evacuation of the poison before a fatal action can be produced by
the specific effect of the kernel. This also coincides with the details
given by the various Calabar missionaries, who state that the bean
is produced entire at the trial, thus considerably diminishing the
chances of any tampeting by mixing with other substances, but in
no way opposing the previous subjection of the entire bean to such
a neutralizing process,

Antagonistic Action to Strychnin—The peculiar action of the
kernel on the medulla spinalis appeared to be so directly antagon-
istic to that of strychnia, that it seemed desirable fo discover
whether the effects of the one poison might not be made to annul
those of the other. For this purpose, a poisonous dose of strychnia
was given to a full-grown rabbit, and when its acfion had been de-
cidedly produced, a poisonous dose of the syrupy extract of the kernel
was injected into the posterior flank. Almost immediately after the
rigid condition of the muscles of the posterior extremities was
removed, the convulsive spasms of the hind limbs disappeared, and
‘I:he?r became perfectly flaceid. At the same time, rigidity and
violent spasms alternated in the anterior extremities and anterior
portions of the trunk. The animal died shortly after (Iixperi-
ment 28).

It secems extremely probable that no bad consequences would
result from a compound dose of strychnia and this kernel, could
the exact quantities be discovered which would in each produce
the same degree of their special actions. This is certainly a very
great diﬂ%cuﬁly to be overcome, but it does not appear to be insur-
mountable. .

1L Aetions on Man.—(a.) Constitutional.—Qur knowledge of
the action of the bean on man is still in an unsatisfactory con-
dition. The complete series of symptoms cannot be narrated with
certainty, as no fatal case has been observed by persons qualified
to describe the effects. This is certainly satisfactory, in a ]Imm:me
point of view, inasmuch as it implies a limit in the oceurrence
of fatal cases, none having taken place beyond the country where
the hean is employed as an ordeal ; but it is unsatisfactory when
we confine ourselves to the scientific aspect of the ;qtiestinn, and
consider the great blank which is thus caused in our acquaintance

B
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I have also further experienced a dimmess of vision, a supposed
increase in the salivary secretion, or at least an accumulation of fluid
in the mouth, whatever its source, and a marked, though slight,
perspiration. At this stage attempts to walk, or even to move the
limbs, are difficult, and may be unsuccessful, while at the same time
consciousness is perfectly retained.

These symptoms reach a certain climax and then gradually
decline, dizziness being generally the most persistent, and they
almost entirely subside after a night’s rest: - :

The heart’s action is described in Dr Christison’s case as becoming
iregular and tumultuous. The same irregularity has been observed
in some of the cases which have come under my notice; and in
many, the cardiac contractions have been found to diminish in
number. In one experiment, eight grains of the powdered kernel,
m an hour and a half, reduced the pulse twenty beats. (Experi-
ment 2, dctions on Man.)

These results agree, as far as they go, with the conclusions from
experiments on the lower animals. The most marked symptom
15 the muscular paralysis, both of the voluntary museles and of
the heart. It is well known that important differences may exist
in the actions of agents on different animals, as to the defails of
experiments, and as to the prominence which is given to one or
more of these. This is well seen in the present instance, where
the physiological action on the heart of man is, from the facilities
of observation, shown with great distinctness.

The epigastric sensation was one of the first symptoms in every
instance in which I have myself taken the powdered kernel, or any
of its preparations, and in every case in which it was administered
therapeutically, The sensation is rather peculiar, and its quality
may be understood by some, by saying that it resembles the un-
pleasant feeling which is produced when a piece of solid food of
too large a size is suddenly “bolted.” Itis at first very slight,
recurs af intervals, and is first perceived about fifteen minutes
after the administration. It is accompanied by eructations, which
generally occur during the sensation, being preceded and followed
by it. :I[n one case it was produced by the external application of
the tincture (Case 6, Section IV. Therapeutics).

(Greneral muscular weakness has in each of the experiments been
mentioned as a prominent symptom. It is very difficult to discover
the immediate cause of this action,—whether it be due to a change
in the inherent property of muscular fibre, or in the nerves which
convey the impressions which act as the direet stimulants of these
fibres. The latter view appears to be the more probable, because
we have found that the voluntary muscles are distinetly removed
‘_from the influence of the will, and in an order the reverse of that
in which an agency could be brought in contact with these muscles
by the blood,—as t}xc“Paral}'sis of the lower precedes that of the
upper extremities, e have also seen that the function of the
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to the scalp, ears, and neck. Tongne with slight fur. Throat and fauces red
and tender. FPatient has been extremely restless, had very little sleep for two
previous nights, and was delirious last night.— B. Tinct. Physostigmatis,
min. vij.; Aque, 3j.; I't. haust. statim sumendus. A little flour was also
ordered to be dusted over the inflamed parts.

8 p.ym.—Pulse 94. Attendant states that the restlessness has diminished.—
Repet. Tinet. min. vij.

16th Nov.—10 A.ym. Pulse 90, still full and hard. Patient slept for a short
time during the night. -A little delirium.—Repet. Tinct. Physostigmatis, min. vg

8 p.M.—Pulse 86. Slept two hours this afternoon. Inflammation is deci
edly less. Bowels freely opened.—Repet. Tinct., min. viij.

17¢h Nov.—10 a.Mm. Pulse 78, soft and slightly irregular. Slept well last
night, and without delirium. Desquamation commenced on face.—Repet.
Tinct. Physost., min. viij. :

8 p.m.—Pulse 69, soft, irregular, and intermittent. Patient has slept during
the day. Natural features recognisable. Tenderness of fauces gone. On
being asked, Iiatiﬁnt described a sensation in the epigastrium, as of a ball roll-
ing about, and followed by eructation. This has been perceived half-an-hour
after the two last doses.—Repet. Tinet. Physost., min. viij.

18th Nov.—10 A.M. Pulse 62, soft, irregular, and intermitting., Inflamma-
tory swelling almost gone; a little puffiness still about the ears. Patient
thinks himself quite well, but is unable to stand from loss of power in the legs
and thighs, and feels his arms weak and almost powerless.—Hab., Tinct.
Physostig., min. v.

8 p.M.—Patient has been out of bed nearly all day. Pulse 65, soft and
intermitting. Complains of extreme weakness. Erysipelas quite gone.—
Omit. Tinct. Physostiz. The pulse gradually rose to 70, and became much
stronger in a few days. The muscular weakness disappeared in two days.

Case 2. —Delirium tremens. W. J., @t. 36. Labourer employed at the
Caledonian Distillery. Robust and plethoric. Has been lately indulging in
large quantities of whisky, and has not taken any food for two days.

27th Dec.—8 P.M. Found patient with a pulse of 90, full and hard. Tongue
trembling when protruded; moist, and with slight fur. Symptoms had begun
two days previously. Last night patient had not slept, and was so delirious
as to get out of bed frequently, notwithstanding the care of his wife and a
male relative.—R. Tinet. Physostigmatis, min. viij.; Statim sam.

28th Dec.—10 a.m, Pulse 84, irregular, but hard and full. Patient slept
a little, and was quiet and without delirium all night.—Hab. min, xij. ; Statim.

8 P.M.—Pulse 76, soft and irregular, Patient had slept two hours after the
last dose. No delirium. Bowels have been freely opened.—Itepetatur.

29th Dec.—10 A.M. Pulse 68, =oft and intermitting. Patient slept all
night, and woke apparently recovered. Complains of great weakness of limbs
when attempts are made to walk.—Omit. Tinct. Physos. Patient was soon in
perfect health,

Case 3. Delirium tremens. (This case was communicated in a fuller form
to the Royal Medical Society of Iidinburgh on the 13th of March 1863.)
D. M'P., wt. 43, a strongly built labouring-man.  Admitted to Ward VL. of the
Royal Infirmary on the 28th of February, with a very limited pneumonia of
the base of the right lung. In addition to the signs o pneumonia, a peculiar
restless manner was observed. The eyes wandered incessantly from one ohject
to another, questions were answered in an abrupt manner, and the patient was
constantly making incoherent and unconnected remarks. A history was then
obtained of seven days’ comstant drinking which had terminated the night
before admission, and’ during which the patient had drunk at least sis quarts
of ale and three or four gills of whisky daily. Ordered an expectorant mixture.

st March.—10 A.m. Pulse 120, full and bounding. "Tongue dry, with a
grey fur ;_trembling when protruded. Skin dry and warm. Patient has taken
no food since admission. ?-]ie. hand trembles when raised. Did not sleep last
night, and was noisy. Has now delusions,

o






i 1 L ] s I
fHRRILS [ Vi Ay 1: B =238 L =1 ] il ] AT
7 : . ; :
¥ [ 1
-1 Y RELOTR k [ : 1 | - 5
L5 [ ‘| 1%} B ht Tl L T - I ¥
¥ r- T ] 1 1
1 . 1 |54 [; E Ll |4 & 1 < 7 T - - ry L
' k! Fii=i o * HR 1 L& = Wl M5 s 1 ] : .y
e n L b i = ik § i . C | X o .
FA0Aacne i 10 i 1 1
] 1 T + . 17 Y -
L ). wAN } 3 | [} r}
= ek A oy
1§ J L] i il 16 - T . = =
I 13, i s
} T B W - L ki ATaT:
: { il T % 1 - y 1







&
L LK)













39

distended with venous blood ; the left was nearly empty, but contained blood
of a dark hue.

ExpPERIMENT 3.—The skin was raised in the left flank of a large black and
white female cat, the needle point of Wood's hypodermie syringe was inserted
into the subcutaneous cellular tissue, and ten minims of a syrupy extract
injected. '

Jl'n two minutes, trembling occurred, and in three the cat fell. Fluid escaped
from the mouth, the pupils contracted, and urine was voided. In five minutes,
the respirations became hurried, noisy, and laboured. Reflex action could not
be excited by severe stimulation, nor did the eyelids contract on irritation of
the conjunctiva. The animal became perfectly flaccid; the only symptom of
life was an occasional gasp, and this ceased entirely seven minutes after the
administration.

Autopsy—immediate.—The pupils were observed to dilate. A very fow
contractions ocemrred in the muscles which were cut. The heart was dperfectly
- quiet, and without the slightest action. No contraction could be produced by
irritation of the phrenic and sciatic nerves. The stomach and intestines were
full, and no vermicular action could be detected though earefully looked for,
The brain appeared perfectly natural, the vessels being full without any en-
gorgement, and no peculiarity was observed in the spinal cord. On removing
the pericardium, irregular movements occurred in the heart, and a partial
contraction could be produced by irritation fifteen minutes after death. The
vessels of the thorax and abdomen were well filled, and could be readily dis-
tinguished by the colour of their contents. On incising the left ventricle, blood
of the usual arterial hue escaped, and on incising the right, dark blood appeared,
Both were allowed to run side by side, when the contrast was distinetly shown.
The lungs, liver, spleen, and kiEE]E}TE were normal. No change could be per-
ceived in the mucous coat of the intestines. The gall-bladder was full,

The region of injection was found to be limited to the subcutaneous cellular
tissue. 1t was of a red colour, and the characteristic odour of the extract was
readily recognised.

Il. INTRODUCED BY THE SEROUS TISSUE.

EXPERIMENT 4.—Tive minims of syrupy extract were injected by Wood's
h}rpudewnic s%'ringc into the cavity of the peritoneum of a rabbit five months
old. Unsteadiness was produced in one minute, especially of the posterior
extremities, which soon dragged powerless behind the animal. The anterior
extremities were completely paralyzed in three minutes. At this time the
pupils were contracted, the respirations were noisy, and fluid escaped from the
mouth. Reflex excitability was com letely lost in four minutes ; and in four
and RI half minutes after the administration, all respiratory movements had
ceased.

Autopsy—immediate.—Heart passive; contractions were excited by irritation
and continued for seven minutes. Brain natural ; spinal cord a parently
healthy. Ineision of the heart permitted blood to flow from both sides of the
characteristic hues, The arterial and venous systems were normal, and their
vessels full, with a little distention of the veins of the thorax. Stomach and
intestines full. Bladder distended. Other organs normal. Nervous irritation
grud‘uced a slight contraction of the diaphragm and museles of the thigh.

upils cnmplﬂtelgr dilated. No inflammatory appearance could be detected in
the peritoneum, but the odour of the extract was very evident. :

EXPERIMENT 5.—The abdominal wall in a young rabbit of six months was
cut through, and the peritoneum exposed. Four minims of the syrupy extract
were injected into the peritoneal sac. The respirations were seventy-two per
minute immediately before the operation.

M In one minute, the respirations were eighty. In two minutes the rabbit
]Jergamle unsteady. The pupils were very small, and the e:,rl:lids’ closed on
irritation.  Fluid esea pm]] from the mouth. In four minutes, the respirations
were laboured, noisy, and only thirty per minute. The animal soon fell
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any position. Muscular spasms becaine frequeu_t; urine was voided, and ex .
tremely liquid freces passed. The head was still turned when the dog was
named, and distinet evidence of pain followed irritation. In forty-six minutes,
the eyelids did not contract on irritation of the conjunctiva: and in fifty
minutes after the administration all respiratory movements had ceased.

Autopsy—immediate.—The cut musecles contracted vigorously. The heart
was found acting regularly, eighty-six per minute. It retained this spontaneous
action for seventeen minutes, and contractions could be excited till forty
minutes after death. The vessels of the thorax were distended with black
blood, and this was distinctly perceptible in the aorta. The vermicular action
of the intestines was very evident, and continued for ten minutes. The sub-
stance of the brain was injected with dark blood; its external surface was
covered with vessels containing black blood, and a quantity of serum escaped
when it was exposed. No change was detected in the medulla oblongata
or spinalis. The lungs were dark and congested in various places. They
floated in water; but when one particularly engorged portion was detached, it
was found to sink in water. The liver, kidueys, and spleen were very much
engorged. No change could be detected in ‘the mucous membrane of the
digestive system. The stomach was empty, and the large intestines for a con-
sifgra.ble rﬁstanﬁe above the rectum were also empty. Frothy mucus was
found in the pharynx and larynx, Irritation of the phrenic and sciatic did not
produce contractions in the diaphragm and museles of the thigh.

ExPERIMENT 8.—Five and a half grains of the fine powder of the kernel were
made into pills, and swallowed by a buck rabbit eight months old.

A slight degree of paralysis was seen in the posterior regions in ten minutes,
and, soon after, they yielded, the anterior portion of the trunk remaining sup-
ported by the fore-limbs,

In fifteen minutes, the fore-legs gave way. Fmces were passed. In twenty
minutes, the respirations became noisy, reflex action was unimpaired, and the
pupils contracted. In thirty minutes, the rabbit submitted to be placed in any
position. In thirty-five minutes, the respirations became extremely noisy and
accompanied with muscular spasm. Feces and urine were passed, and reflex
action could not be induced by puncturing the skin. General, but sli ht,
musecular spasms now oceurred frequently ; the eyelids did not contract w 1emn
the eyeball was pricked, and the respiratory stertor ceased. In forty minutes,
a general spasmodic contraction of the muscles oceurred ; and, in forty-one
minutes, all respiratory movement had ceased.

Aulopsy—immediate.—The cut museles contracted, The heart was acting
seventy-two per minute, and this ratio gradually diminished til] it cease
thirteen minutes after death. The brain was rather darker than usual, and no
change could be perceived in the spinal cord. The cerebro-spinal fluid was in
abnormal abundance. The large veins were distended. The right chambers of
the heart were engorged with black blood ; the left ventricle was empty, but
a little black b]-mf was found in the left anricle. A considerable quantﬂy of
fluid was present in the abdomen, and the vermicular action of the intestines
was well marked. All the viscera contained an abnormal excess of blood of g
dark colour. The muscular system was extremely flaccid, but contractions
could be caused by irritation of the nerves,

dftemarks.—This experiment formed one of a serjes undertaken to discover
the smallest dose which could produce death in g full-grown rabbit, A
number of rabbits, as nearly as possible equal in age and wci?ght were selected
and a series of doses was given, commencing with four grains ;md increasing
at the rate of a quarter of a grain. Five and a half grains, as in the pmsengt
nstance, was the smallest quantity of the kernel which produced death

EXPERIMENT 9.—Ten grains of a very fine powder of the kernel Ve Bl
Fendcd n two drachms of distilled water, and injected into the rectum of g
‘:lﬂ;grl;‘}uwn rabbit. (The rectum had been previously emptied by injecting warm

The fivst symptom observed was contraction of the pupils, five minutes aftop
k1
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It was found that museular contraction could be produced l}ifl irritation of the
nerve in any part of its course. The exposed portion was then painted over
with the syrupy extract. . ] ’

In twelve minutes, an irritant applied to the nerve above the isolated portion
produced no muscular contraction, while a similar irritant applied this
portion was followed by contraction., The frog died in thirt minutes, probably
because of the extract escaping from the edges of the isolating material into
the surrounding structures.

IIT. WHEN APPLIED TO THE HEART.

ExPERIMENT 19.—The spinous processes and laminz of the first two cervieal
vertebra were exposed in a young rabbit. By bending the neck forwards, a
sufficient space was obtained between the first and second vertebre to admit a
small probe. This was passed into the spinal canal, about a quarter of an inch
upwards and downwards: the respiratory centre was thus destroyed, and the
animal instantly killed.

The chest was opened, and the heart was found beating slowly and irregularly.
In four minutes afterwards, when the cardiac action had regained its proper
rhythm, five minims of the syrupy extract were injected into the right auricle,
through the muscular wall, by "Wood's syringe. The action of the heart
instantly ceased. Irritation could, however, produce a laboured contraction for
ten minutes. No blood escaped when the needle point was withdrawn, The
heart’s chambers were incised, and found filled with blood of different colours.

ExperiMENT 20.—A young rabbit, five months old, was killed as described
in Experiment 19, and tﬁe heart exposed. In four minutes the contractions
were eighty per minute, and at this time the entire cardiac surface was painted
with the syrupy extract. In one minute, the contractions had entirely ceased ;
but, half a minute afterwards, the left ventricle spontaneously resumed its
action, and, in two minutes after the application, the whole heart was con-
tracting at the rate of seventy-six per minute.

The application was thrice repeated with similar results, a longer interval
nccugf_ing latterly between the suspension and recovery of the cardiac con-
tractility,

Remarks.—These experiments were repeated on frogs, with the hLeart
removed from the body and empty, and the results were the same,

IV. WHEN APPLIED TO THE ALIMENTARY CANAL.

EXPERIMENT 21.—The vermicular action of the intestines was very active
in the rabbit employed for Experiment 19, and could be increased by direet
stimulation of the gut. A portion of the small intestine, about two inches
long, was separated from the mesentery, and isolated with gutta-percha parch-
ment. This was covered with syrupy extract by a camel's-hair brush,

The vermicular action immediattaﬁ; ceased In the separated portion, and
it became evidently flaccid. Irvitation produced no effect, It was distfllctly
observed that, when a contraction ran along the intestine towards this portion
it stopped at the margin where the extract had been a plied, appeared to sfnj,-;
over it, and was resumed at the other extremity of the healthy intestine. The
power of eontraction was not recovered by the painted portion. This experi
ment has been frequently repeated with the same result,

V. WHEN APPLIED TO THE SKIN,

EXPERIMENT 22.—A Corrigan’s cautery was placed in boiling water for
twenty minutes, and immediately applied to the- cutis—previously shaved—at
the right flank of a full-grown rabbit. It was kept in contact for six minutes
Four hours afterwards a blister had formed, and, by removing the cuticle, the
dermis was exposed. This was covered with twelve minims of syrupy extract
The rabbit was secured in such a munner that this extract could not be
removed. It was examined, at various intervals, for four hours without any
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In three minutes, the pulse was TE: In five l]'lilll.ltE_H, the pulse was 70, and
the epigastric sensation, accompanied with eructation, occurred. .. In ten
minutes, the pulse was 72. In fifteen minutes, the pulse was 6}3, with slight
sensations in epigastrium. In twenty minutes, the pulse was 66. Sensations
more intense, and accompanied with eructation. It was sup osed that a degree
of muscular weakness was experienced, and this was tested with a dumb- ell,
which in ordinary cirecumstances could be readily lifted. It was found a great
burden, and I experienced the greatest difficulty in extending my arm with it.
While going through this little exercise, a steady erect posture was with
difficulty maintained. In thirty minutes, the pulse was 68 ; soft and compres-
sible. The epigastric sensations recur, without eructation. In thirty-five
minutes, the pulse was 62. In forty-five minutes, the pulse was 64. In fifty-
five minutes, the pulse was 58, and very feeble. Sensations occur at the epi-
gastrium in quick succession. In one hour and five minutes, the pulse was 60.
In one hour and fifteen minutes, the pulse was 57. In one hour and twenty-
five minutes, the pulse was 54 ; soft, com ressible, and with oceasional intromis-
sions. In one hour and thirty-five minutes, the pulse was 57. Dizziness
experienced. Drank a cup of coffee. In two hours, the pulse was 63; rather
stronger. In fwo hours and ten minutes, the pulse was 58. Dizziness gone.
Muscular weakness still experienced. The pulse continued to range between
60 and 65, until three hours from the commencement of the experiment, when
the observations were discontinued.

EXPERIMENT 3.—Ten grains of the powdered kernel were eaten. In three
minutes, violent epigastric sensations oceurred, and in six, eructation. Muscular
weakness was distinctly indicated, in ten minutes, by the tests employed in the
preceding experiment.. No change was observed in the frequency of the pulse
for twenty minutes, when it began to diminish in frequency and strength.
General lassitude and dizziness became go great at this time t{at reading had
to be discontinued. The pulse soon afterwards could not be counted,

In walking down stairs to my bedroom great dizziness and dimness of
vision were experienced. 'Ihe progression and gait were very unsteady, and
I can remember having encountered the wall and handrails, more than once, on
the way. Went to bed immediately, undressing with some difficulty, and on
a chair, and soon fell asleep. This was about nine o'clock in the evening.
ﬂNext morning, I rose at seven, took a bath in the sea, and felt quite well all

ay.
ftemarks—The above was written in the forenoon of the day following
the experiment, when the particulars were fresh in my memory. In Experiments
1 and 2 the note paper was with me, and every thing written down as it was
observed.

EXPERIMENT 4.—Pulse averaged 70 per minute. Ten minims of tineture of
physostigma, diluted with half a drachm of distilled water, were drunk., In
five minutes, the epigastric sensation was perceived, and the pulse was 76. In
one hour, the pulse was 63; thready and feeble, In one hour and a-half the
pulse was 54. Tt continued between 52 and 60 for one hour longer,—two hours
and a-half after administration. In four hours, the pulse was 68; strong and
full.  All symptoms had entirely disappeared.

B. Illustrating the Topical Effects.

I. ON THE EYE,.

EXPERIMENT 5.—A small drop of a syrupy extract was placed on the point
of a thin probe, and applied to the conjunctiva over the left eye-hall. A
cﬂgmus discharge of tears immediately occurred,

. An five minutes, the left pupil was a little contracted, and very evidently so
in Ellfht minutes, the left being one-half the size of the right. In ten minutes
the left pupil was the one-sixteenth of an inch in diameter. Vision with
this eye was imperfect, the visual distance being lessened, but the iris was






