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CLINICAL OBSERVATIONS

ON

HYDEATE OF CHLORAL

AB A

HENOMLEo . TN TR TS,

NEw therapeutic agents often disappoint those who are
not satisfied with mere novelty, and who prefer old and tried
methods of producing effects to those which are commended
by their strangeness rather than by superior efficiency. The
hydrate of chloral, as an anesthetic, will scarcely rank even
with protoxide of nitrogen and bichloride of methylene, in
feeble rivalry of chloroform. As a narcotic, on the contrary,
I believe that it will establish itself as not only new, but
specially useful, preferable in certain circumstances to
opium, In the treatment of the cerebral complications of
febrile disease, opiates have proved in my experience, suffi-
ciently capricious, and even precarious, to lead me eagerly to
make trial of new sedatives, in the hope of finding among
them one safer and even more certain in action. The
hydrate of chloral has proved so successful in both respects
that I hasten to state the results of even a limited trial.

I shall first present, in a tabular form, such information as
to the circumstances of administration, the dose, and
results, as can be so compressed; and then make some
remarks founded on this table, and on the minute clinical
notes—talen in some cases by my assistants, Drs Tennent and
M‘Kellar—but mostly by myself. At the outset I must apolo-
gize for their scientific defects. In the midst of an epidemic,
with crowded wards, it is impossible to extend observations
beyond the easily notable and practically useful phenomena.
The hypnotic action of chloral was therefore almost solely
watched for; such phenomena as the temperature being
necessarily left over for future study.
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but, differing from the contracted pupil of narcosis, it ex-
pands in the chloral sleep immediately the patient is
awaked. The power of voluntary motion seemed never
to be in abeyance, but always at command as in natural
sleep ; and no change in the susceptibility of sensation was
present. The sedative effect on the brain and nervous
system was sometimes visible in a few minutes, but seldom
became developed into true sleep and unconsciousness until
from 10 to 20 minutes. The transition from waking to
sleeping was noted to be often very sudden. If disturbed
by any external or internal irritation, as by counting the
pulse, for instance, the patient often looked up, with natural
pupils, then twrned on one side, seemed to sleep af once,
and on lifting eyelid, no movement was caused, and the
pupil was found to be almost abolished. According to
Richardson, thorough narcosis from chloral is accompanied,
in the rabbit at least, by dilated pupil. In Case L, it will be
observed that the pupil remained for a perceptible period
contracted, as in opiate narcosis, after the patient had been
roused by pinching. Dilatation was never observed from the
doses employed in my cases.

Therapeutic action of chioral—The therapeutic action
desired was sedative and hypnotic, and as such the table
shows that it was successful in almost every form of cerebral
excitement incident to febrile disease, with remarkable uni-
formity and rapidity. Case II. illustrates its efficiency in a
well-marked instance of delirium ferox.

Case IL—Archibald B- , aged 25, on the 10th day of well-marked
typhus, without previous warning, after a good night's sleep, suddenly
jumped out of bed, and smashed a window in his endeavours to escape
through it. Was forced into bed against violent resistance, and retained
there by jacket and sheet. Bowels quite free.

Dec. 15th, 2.30 p.m.—After a pertinaci 1 ]
Kbl T fter a pertinacious resistance, 40 grains chloral was

3 p.m.—Pulse, 96, Apparently sleeping quietl
4 p.m.—Evidently slﬁegmg Bmf:r::diyfj e

7 p-m.—Pulse, 96; soft. Slept .
but quiet m:-:f m;innﬂl. ept about 2 hours altogether. Is now awake,

17th, 2.50 p.m.—Pulse, 132. Has been &lee i '
2 ik pless since last note, and is now
as violent as ever. 40 grains chloral again given. ’

3 p.m.—Pulse, 128 fuller. No sleep. Nurse thi : . _
effect further than this followed this dose, frks him . QSkE i 1y

Patient died on 15th day.
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Case XVIIL—John MDD —, aged 23, Very severe case of typhus, with
prominent cerebro-spinal symptoms from the 10th day.

Jan. 14th, (12th day) 2,30 p.m. Pulse, 128, Pupils natural. No sleep
during night. Delirium tremens of typhus ; ceaseless chattering, movement
of hands in air, universal twitchings. Got 20 grains chloral at this hour.

7 p.m.—Pulse, 130; small and soft. Has been seen at intervals, q.ud there
has been no sleep whatever. Nurse thinks him on the whole quieter, but
this is doubtful. :

15th (13th day)—Pulse, 114. Nervous symptoms abated, but not a wink
of sleep. No motion for two days. Give castor-oil. _

16¢th (14th day)—Bowels were moved yesterday by the oil. Still, has had
no sleep since the 13th. Nervous symptoms aggravated. Every muscle
geems to twitch in turn. Rash petechial and copious.

11.830 a.m.—Pulse, 108; soft and small. Pupils natural. At this hour 20
grains chloral given. ]

11,50 a.m.—Pulse, 102; considerably improved. Has just fallen over.
Aspect entirvely that of a person in deep natural sleep. Snores. Hands are
lying quietly on breast, and only a rare twitch is observed. Eyelid lifted,
and pupil found to be pin-hole. ) :

12.20 p.m.—Pulse, 104; good. Sleep continues, but is disturbed by slight
muttering and subsultus.

12,50 p.m.—Pulse, 100. Quietly and soundly asleep, 8s at first. Passed
urine copiously 5 minutes ago, having become very noisy and excited just
before that, but falling quiet immediately after.

7.5 p.m.—Pulse, 100; pretty good. Sleep continued until about 2.30 p.m.
unbroken, Has dosed and waked all afternoon.

17th (15th day) 2 p.m.—Pulse, 120. Has had no sleep all night. Nervous
symptoms as bad as ever. At this hour, 20 grains chloral given.

2,20 p.m.—Pulse, 120. Respirations, 80. Sleeping soundly, and has done
so for more than 5 minutes. No subsullus,

4.20 p.m.—Pulse, 124. Still sound asleep.

6.20 p.m.—Pulse, 124 ; but from Eu'bsu‘itus difficult to count. Has slept
and waked by turns during afternoon ; but is now restless again.

Progressed favourably afterwards.—No recurrence.

In Case XIII, there was bronchitis and congestion of both
lungs—a state of matters which forbids the use of opium—
but chloral was given from time to time, producing sleep
without promoting pulmonary stasis. In Case XV., the rest-
lessness of tubercular meningitis supervening on typhus, in
an infant aged 18 months, was temporarily calmed by a dose
of 2 grains, The general statistics of results in all cases
are as follows :—Chloral was administered 32 times in the
treatment of 21 cases. Of these 32 doses, 24 were followed
by sound and well-marked sleep, lasting without interrup-
tion from 1 to 5 hours, and nearly always prolonged by a
succeeding period of broken sleep and general tranquillity,
3 doses had a decidedly, 4, a partially soothing effect, and 1
proved inert ; but this last dose was immediately vomited,
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muscular tissues is also paralyzing. The bronchial muscles
and epithelium, and the external muscles of respiration,
share in the narcotic paralysis. Hence the invariable
tendency in opium poisoning to stasis of the blood in the
pulmonary vessels, and of the bronchial secretion in the
bronchi. Suppose now a case of typhus in the second week,
in a state of sleepless delirium from the circulation of
poisoned blood through the brain. The cerebro-spinal
nervous system manifests the results of its impaired nutri-
tion by violent excitement, or low muttering insomnia ; the
muscles also, voluntary and involuntary, suffer changes of
structure, which can be seen under themicroscope ; the exter-
nalmuscles of respiration are partially paralyzed, and stasis, set
agoing in the lungs by the altered relation of the impure blood
to the capillaries, is promoted by the imperfect expansion of
the chest wall. The external and internal pathological condi-
tions act and react on each other. When therefore we give
an opiate to a typhus patient, we combine two similar path-
ological tendencies, and may precipitate into narcosis func-
tions which were previously on the brink, and by cautious
management might have been preserved in some measure of
vital activity. It is impossible to say what dose will not
have this effect. As I have said, 5 drops of Battley and s gr.
of antim. tart. will doit. In rare cases I have seen even the
slight lowering of vital action, which accompanies mnatural
sleep (in this case, however, sleep coming without artificial
aid to a blood-poisoned fever patient), develop in a case
such as I have described, congestion of the lungs, general
lividity, and partial coma. But as a rule, in natural sleep
there are no such dangers, and it is the almost perfect analogy
between natural sleep and the sleep induced by chloral, in
properly adjusted doses, which commends that drug to my
mind as the best hypnotic in febrile diseases. I am well
aware that the clinical experiments here recorded are but
limited, and that my conclusions must be subjected to pro-
longed trial and observation before they can be thoroughly
established.  Still I see in the chloral sleep something
different from opium sleep, and both positive and negative
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[ have contrasted chloral with opium at much length,
because opium is really the only hypnotic of sufficient value
to be contrasted with it. Having in the course of practice
gradually acquired the opinions regarding its dangers in
fever, to which I have already given strong expression, it
was natural that I should employ any drug or method which
promised good results as a sedative. Space forbids any
lengthened reference to this partly experimental practice. For
gome time, the bromide of potassium and cold-sponging have
almost entirely displaced Graves’ mixture, and Battley and
ether, which, for a long time, were my only sedatives. The
bromide formerly tried, but imperfectly, and thrown aside,
was revived by Dr Tennent, at the request of the Professor
of Materia Medica in the University, and has been extensively
used. It 1s capricious, sometimes acting with excellent
effect, but oftener proving useless in apparently similar circum-
stances. We give it in drachm doses, three times repeated,
at intervals of an hour. It rarely acts, even when the best
results ultimately follow, within forty-five minutes, or an
hour, No dysphagia or other toxic effect has ever been
observed, and its narcotic action manifests none of the
dangerous tendencies of opium. Chloral, however, far
excels the bromide in efficiency and certainty, In cases 1V.,
VL, and VIIL, where chloral produced prolonged sleep,
followed by no recurrence of delirium, it was appealed to after
the bromide had failed. Cold sponging again, soothes by the
abstraction of heat from the periphery, and is consequently
useful only in the acute delivium and insomnia of the acme
of fever, when the skin is pungently hot, and the condition
such as I usually describe by the adjective «fiery.” In
these circumstances, sponging with iced water every 2 or 4
hours, has often a calmative effect, During the prolonged
course of Case V., various sedatives were used. The following
notes will show their comparative action. The effects of the

bromide, though not so rapidly produced, were quite as good
as those of the chloral in this case.

CasE V.—Elizabeth H yaged 30. A case of severe typhus, with pro-
minent cerebral symptoms throughout, which ultimately outlasted the







15

necessary, especially in view of the readiness with which
the chloral, like the natural sleep, may be broken and
resumed. Indeed, the same rule applies here as to all the
circumstances of a fever patient,—mot to interrupt the
regular administration of food for any cause, and remem-
bering that we are dealing with a drug which has a special
action on the heart, we should first be cautious in adapting
the dose to the age and vigour of the patient ; and then,
having given if, should watch the pulse at ntervals, more
particularly during the next six hours,

The mode of action of chloral—This theoretical question
assumes some practical importance when we employ chloral
in typhus. According to Liebreich, the ultimate physiologi-
cal action is not that of chloral, but of chloroform produced
by the decomposition of chloral by the alkalies of the blood.
This theory is strongly supported by the fact that chloral
mixed with fresh blood does evolve chloroform. M. Personne
and Dr Richardson agree with Liebreich. Indeed M. Personne
has gone further in the proof of the theory by demonstrating
the presence of chloroform in the blood of dogs, to whom
chiloral alone had been administered.* Now it is well known
that the tendency of the typhus process, as it advances, is to
increase the alkalinity of the fluds of the body. Ammonia can
be detected in all the excretions in an amount much greater
than in health, The urine, at the close of a severe case,
gives off free ammonia so copiously as to cause lachrymation,
and to be sometimes quite unbearable by one auscultating
the back, for example, of a patient passing it involuntarily.
“There is good reason for believing,” says Murchison, “that
the unnatural fluid state [of the blood] in typhus results from
an abnormal amount of ammonia.” Whatever may be the
precise pathological product, there is no doubt of the fact
that typhus blood is more highly alkaline than the blood in
health. Hence, if its action depends upon alkalinity at all,
and M. Personne seems to have demonstrated that fact, then
chloral must be par ezcellence, the hypnotic suited for typhus.

Liebreich’s theory is in itself beautiful and attractive, and
* (Gaz. Hebd., November 19th, 1869,






