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NTOTE ON SOME EXPERIMrNT8 WIH XERGOTIK
-BY SYDNEY RINGER, M`Th., .R.C.P.,

Profpsor of Medicine. in University College, Londou;
AND

HARRINGTON SAINSBURY, M.D., M.R.C.P.,
Assistant-Physician to the North-West London Hospital.

IT is needless to discuss the evidence of the -clinical value of
ergotine; its use as an eebolic and as laha.mtstatic is on most
hands admitted. But the question in this, as in many other cases,
is: How does the drug act ?. Do the contractions of tho uterine
fibres indicate a peripheral, i. e., local, action; or do they represent
a reflex act? Similarly-admitting ithat, vasoular spq.sm resplts,
from the actioi of ergot-is this spasm the result of direct action
on the plain muscular fibres of the arterioles ;o isit prou medi-
ately through the nervous O7stem ?
As, to the phy4ological data on the sabject of, the aqtion of ergot

Hermann(l1ehrbuch der Toxicologte, 1;74, pp. 884 et,sea.) speaks.
very doubtfully. According to him, tie action on the vesels-is.
uncertain-i eW, as to whether they do or do not Codtract. Simi-
larly, as to the action on the heart, andthe efect on blood-pressure,
the results, according to Hermann- are both doubtful and contra-
dictory. Wood, in his Treati.e, on Tr4eraeutics (18$1), discusses
the subject at some length; an we; must refer to this treatise for.
more detailed consideration of the question; suffice it here to say
tha,t the balanpe of evidence is in favour of ,the following two
propositions:

1. Ergot causes spasm of the arterioles.
2. It produces very dOcidep rwse in blood-pressure.
As to the action on the heart, it appears that ergot, in ftill doses,

causes unquestionably a fall in the frequency o'o the contractins.
Eberty ascrib,e this' to stimuiation of the vagi; but on this points as
Hermann shows (op. cit., p. 387), i etatements are somewhat con-
tra4ictory. tlossbach (quoted by I3;emann) describes a curious
inco-ordinate action of theheart, in particular of the ventricle. At
times, this latter showed pe'staltic'waves proceeding from base to
apex. These experiments were made on the frog with Wenzell's
ecbolin. This description'ly, Rossbach recallsbthe action of digitalis
on the heart; but it is certain. thatl .systolic heart, if it occur, is a
rare event after the adrinistration ;of .ergot, whilst, on the other
hand, diastolic arrest has been in manJy cases .recorded. It appears,
further, that a primarx fall in thi blood-pressure is, in many cases
witnessed after the direct introd4clton of ergot into a vein.. This
primary fall is exlained by Wood asi a result of a weakening of
the cardiac muscle from the dlre t action of the drug upon it. Thus
then, ergot would' resembIe thbe digitalis-group in its action on
blood-pressure and on the arterioles; but it would contrast with the
digitalis-group in its action on the heart.. We must, however, not
forget that digitalis, the most characteristic member of the group
named after it, does occasionaly arrest thie heart in diastole. Boehm
has explained this exceptional result as due to reflex inhibition,
having found that, after sedtion of the vagi, diastolic arrest was
never witnessed in frogs (Wood, p. 137). It is clear that the Same
explanation may be advanced in, the case of ergot; and this is the
explanation actually given by Eberty (Wood, p. 543), according to
whom it is impossible to effect cardiac arrest by ergot after section
of the vagi.
Leaving the question of the cardiac action. of ergotine, let us

return to a consideration.of the action on the arterioles. In a
recent series of experiments on, the dig ialis-group, the results of
which h,ave been given in a paper recently read before the Royal
Medical and Chirurgical Society,' we endeavoured to establish for
the members of this group a direct action, on the arterial walls.
Amongst others, we also made some experiments with ergotine- the
results of which we will now shortly give.
The preparation used was ergotine (Bonjean's extract). Of this,

we employed in our first experiment a 1 per cent. solution; in our
subsequent ones, a 10 per, cent.
Our method of experimentation was the same as that adopted for

the members of the digitalia-grosip; it was as follows. The brain
and spinal cord of a tortoise were destroyed, the shell of the animal
then sawn transversely in hialf, .nd the soft parts divided. Into
the abdominal aorta of the hinder half of the body a cann;ula was

tbeA tiedj This qamnla was fed. by simple siphon-action, with
saline solutioiq, 0.6 per cent., made with tap-water. The course of
the circulation was, accordingly, into the tissues through the ab-
dominal aorta, and out by the cut veins. The escaping fluid draineed
from a glass plate into a suitable vessel and was accurately
measured. The quantity of fluid which fiowed through the vessels
during each interval of five minutes wa;then recorded.
The head of pressure varied in the different experiments, but dur-

ing each was maintained constant within about 0.5 centim6tre, by
constant additions to the supply-vessel, which was chosen of large
capacity, so as to retard changes in leveL

EKpe#kiment.-July 11. The temperatiure of room, 19.50 C. (67.1
Fahr.) Head of pressure, 31 centimktres.

Outflow per Outflow per,
5 Minutes. 5 Minutes.

- ' , (70 C,;. (63 c.c.
Saline solutior2 0.6 perJ 66 ,, 61 ,,

cent., supplied. 164 ;: egtn n10cc ~63
64 8 csacinergotine in .O0 c.c. 60

0.5 c. ergotine `( peri 60 56,,
oent. solution of Bon-'
jean's extract) to each ' 60
100 c.c. of saline. 68 (46

64.Dijitaline 1, c.c. .(1 pr2
(60.-,,, cent solution) in.100 8

sac,lergotine in 100 c.6c, c s

65,
67 ,

In this eOeriment it may be dbserved that; till the strongest sO-
lultion of poisoned saline (8 c.c. of ergotine- solution in 100 c.t.
saline) was employed,, no dimAinati-oi 'in the rate of flow was ob->'
served. Under this strongest'olutfon a sligit fall obtained, viz.
from 67 c.c. to 50 cc.
Our stock of ergotine being exhausted, we substituted a saline

solution poisoned with digitaline (1e.c. 0f 1 pet cent. to 100 c.c.;
saline solution). The sudden fall in the rate- of flow, from 50 c.c.
to 3 c.c., contritts well the -powerful efect -'of digitaline in con-'
stricting the vessels, with the comparativelyfeeble action of ergo-
tine in the strengths employed.

In our nrext experiment a much stronger solution of ergotine was
used, viz., a 10 per cent. solution of Bonjean's extract.
September 7th. Tenmperature of room, 15° C. (590 Fahr.) Head;

of pressure, 31.5 centimztres.
Rate of Flow Rate of Flow
per 5 Minutes.. per 5 Minutes.

(40 c.c. 39 a;c.
30, 56,

Saline solution only. i 34 ,, 501,,
|' 35 , 40,,
- t29 ', 40,,

Ergotine 4 c.c. (10 per 30.,
bent. solution) in 100 24
c.c. saline. 20

16,,
15
13
!13 ;,

Tn this experiment, a very decided 'fall.occurred during the circu-
lation of tlhe ergotised 'saline; but there are one or two points which'
require notice: the first is, that the immediate effect of the ergot-
ised, solution was to 'cause a rise in the rate of flow-from 29 c.c.
to 56 .c.e.,-an increase of rate amounting to almost twice the
rate at the moment of -the 'addition of the ergot. The next
point' for 'notice is, that the solution of ergotine (Bonjean's) was
strongly acid. Acid solutions have been shown by Dr. Gaskell
(JTourxaaZ of Pkysiology, vol. iii, No. 1, August 1880) to cause dilata-
tion of the arterioles, and it, is possible that the immediate increase
in rate may be thus ex'plained. It 'nmay be mentioned that, early
during the first interval of five minutes following the substitution
of the ergotised solution; for the simple saline, very energetic move-
ments of the leg-muscles occurred, but that these disappeared soon
afterwards, and that thereupon the legs became quite flaccid, and the
pelvic muscles did not 'respond by contraction to a tap or a pinch;
it appeared as though the ergotised solution had killed them.

2 We nasyremark that the saline solution employed throughout was made
with tap-water and not distilled water.iL November 27th, 1883, "Investigations into the Action of the Digitalis-

Group." See Lancet, December let,188I .
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Our next experimeint was niade with' a 10 per cent. solution of
ergotitb (Bonjean's 'extract), which had been carefully neutralised
with carbonate of soda.

September 10th. Temperature of room, 15.5° Cent. (59.9 Fahr.)
Read of pressure, 31 centimetres

Rate of Flow Rate of Flow
per 5 minutes. per 5 Minutes.

18c.c. (29 c.c.

cent. 24 placed. 13,124 3,,, lcd

L25 ,, Lii
(30 ,,
34 ,, r(10

Ergotised saline (4 c.c. 23 ,, 15
ergotine to 100 c.c. 23 , Saline-solution replaced.. 19
saline). 14 ,, 22 ,,

13 ,, .25 ,,
:13 ,,
14 ,, Ergotised solution re- 13 ,,18 placed. 1

Saline solution replaced. 24 12placed.
L 25
t28

This experiment confirms very definitely the previous two experi-
ments. We here note that, on three separate occasions, the rate of
flow falls subsequently to the addition of ergotine, to again rise on
resubstitution of the ergotised solution by unpoisoned saline. The
fall in each case is very decided, viz.: in the first case, from 25 c.c.
to 13 c.c.; in the second, from 28 c.c. to 11 c.c.; in the third, from
25 c.c. to 12 c.c. The movements of the hind limbs of the tortoise3
became more active almost immediately after the first addition of
the ergotine, then declined, and were speedily lost; but, in spite of
this, the persistence of vitality of the arterioles is proved by the
dilatation which in each case followed replacement of the ergotised
solution by saline solution. In this experiment, acidity as a disturb-
ing cause was eliminated, yet the first addition of ergotine was fol-
lowed by a primary rise in the rate of flow; this rise, however, was
but slight, and was much more transitory than was observed in the
preceding experiment.

These experiments do not admit of much criticism; and, in con-
cluding this brief contribution towards the pharmacology of ergot,
we would restate in a few words the argument, the steps in which
are:

1. The selection of the tortoise as an animal, the vitality of whose
tissues is remarkably persistent, and therefore well adapted for
lengthened experimentation;

2. The establishment of an artificial circulation through vessels
removed from central nervous control;

3. The alternate addition to and subtraction from the circulation
of the drug under experiment, viz., ergotine.

In how far we are justified in our conclusion that ergotine
does act directly bn the vessels, or, more strictly stated, does act
independently of the central nervous system, we must leave to be
decided by means of the experiments themselves.

3 These movements persist in the tortoise long after the spinal cord has been
destroyed, as completely as this is possible by means of a wire.

THE LONDON FEVER HOSPITAL.-A private inspection of a new
pavilion, containing two small wards and isolated rooms, in connec-
tion with the above institution, recently took place, when a large
numnber of medical men were present. The hospital, although essen-
tially a charitable institution, is limited to the reception of those
classes who are able to make some contribution towards the heavy
expenses incurred in their treatment. In consequence of the in-
crease in the number of infectious diseases now admitted, the com-
mittee lihave found it necessary to extend the building. The new
blocks stands upon an open-arched half-sunk basement story, six feet
high, thus ensuring a constant movement of air beneath, which pro-
vides a ventilation which is sweet and fresh. Adjoining the two
wards, which contains five beds, are a nurse's room, kitchen, and
bath rooms. The material selected for fdoing the walls is glazed
brick, which is capable of being frequently cleansed and disinfected.
The fioo-s are fire-proof, whilst more than ordinary attention has
been paid to the arrangements of the windows, ? hich not only pre-
sent a cheerful aspect to the patients, but afford plenty of air with-
out drauight. At the conclusion of theinspection, general satisfac-
tion was expressed with the care which had been taken ,to provide
for the comnfort of the patients. '- .;:

BRITISH MEDICAL ASSOCIATION,
FIFTY-FIRST ANNUAL MEETING.

PROCEEDINGS OF SECTIONS.

AMPUTATION BY OBLIQUE CIRCULAR INCISION.
Read in the Section of Surgery.

BY JAMES HARDIE, M.D.Ed., F.R.C.S.Eng.,
Surgeon to the Manchester Royal Infirmary; Consulting Surgeon to the

Manchester Clinical Hospital.

THE object I have in view in this short communication is to bring
under your notice a method of amputating, by which the operation
may be rendered as simple and expeditious as appears possible, and
the correct principles of guidance be, at the same time, fully ob-
served.

I will take it for granted that these principles include the follow-
ing. 1. Due regard to the preservation of the length of the limb.
2. Ample cutaneous covering of the bone. 3. The location of the
cicatrix out of the line of pressure. 4. Due regard to the nutritive
supply of the stump, and the proper coaptation of the cut sur-
faces.
These conditions are, to some extent, antagonistic. For example:

length of limb would be best secured by two equal sized flaps of
skin only. But this would place the cicatrix directly under the end of
the bone. Again, the nutrition of the stump would be best secured
by including a large proportion of muscle, as in the ordinary flap-
operation. But this would entail a higher division of the bone than
skin-flaps, and difficulty would be experienced in accommodating the
fleshy mass. To give all considerations their due weight, it would
appear that a long flap of skin, with a quantity of muscle sloping
from its base to a little distance from its free border, on one aspect,
and a short flap of skin only, on the opposite aspect, would be the
best method which could be devised. For obvious reasons, the long
flap would generally be on the anterior aspect, and the short on the
posterior. This is, practically, the operation Mr. Lister recom-
mended, in his essay in Holmes's Surgery, for the thigh and leg. It
is, of course, in these situations that full attention to the method of
operating is chiefly demanded; and, though the principles are ap-
plicable to the upper extremity also, my present remarks have
reference especially to the lower.
While fully agreeing, then, with Mr. Lister in the soundness of the

principles which he advocates, I have yet constantly found, both in
my own practice and that of others, that a certain degree of incon-
venience is attached to this method of operating. In forming the
posterior flap, the limb must be elevated considerably, and the sur-
geon hlias to work somewhat awkwardly underneath it. In addition
to this, considerable care has to be taken that the flaps bear
a certain proportion to each other, in order that they may come
together accurately. A certain amount of difficulty thus attends the
operation, and it takes a somewhat longer time than one likes. Pos-
sibly, in consequence of these disadvantages, it does not appear to
find that amount of favour which it otherwise merits; and certainly,
judging from the number of stumps, both of the thigh and leg, which
one meets with, showing a total disregard for the position of the
cicatrix, and therefore for the future comfort of the patient, one
would imagine that a ready method, by which this most important
detail may be secured, is still a desideratum.
These considerations have led me to introduce into my own prac-

tice a different method of carrying out the objects which I have
indicated. Bearing in mindcl the favour which the circular operation
generally receives at the hands of operators, on account of the ease
and rapidity with which it may be executed, it appeared to me that
it might be so modified as to attain these objects in a very complete
manner. I have, therefore, been accustomed to hold the knife
obliquely to the axis of the limb, in making the sweep around it, in-
stead of transversely, as in the ordinary operation. To take the
middle of the thigh as an example, I place the heel of the knife at
A, draw it round the limb obliquely, upwards and backwards, at an
angle of about 55° to its axis, to B, where the direction changes, as it
passes round the posterior aspect, to a direction obliquely down-
wards and forwards back again to A. Both at A and B, the line of
incision is slightly rounded, so that A is convex and B concave. This
incision goes at once down to the muscular aponeurosis; although it
is convenient, for the subsequent insertion- of the stitches, to have
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