
ON THE THEORY AND TREATMENT OP THE 
COLLAPSE STAGE OP CHOLERA, AGUE AND 
IRRITANT POISONS. 

By Surgeon TV. E. Saunders, a.m.d. 

The theory brought forward in this paper, even should it not 
prove to be the correct one, will, it is to be hoped, tend to throw- 
some light on the nature of those diseases which year after year 
cause so many deaths throughout the world. In order that the 

theory may be plainly understood, it will be advisable to state 

briefly its chief points, and afterwards to enter more fully into 

the details. 

It is as follows:? 

1. The collapse stage is the same in cholera, ague, injuries 
to the abdominal viscera, and in cases of irritant poisoning ; 

differing only in degree according to the amount and nature of 
the poison, and the locality on which it acts. It is generally 
followed by a hot or reactive stage in proportion to the seve- 

rity and duration of the collapse. 
2. It is due to a reflex spasmodic state of the capillaries, 

which extends as the case becomes severe to the smaller, and 
finally to the larger arteries, and non-striated muscular fibre. 
It arises from irritation to the great sympathetic centre, or its 
distribution to the chylopoietic viscera, and manifests itself by 
reflex action in the systemic arteries. 
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3. The indications are:? 

(a)?To remove the cause of the irritation, if possible. 
(b)?To bring about reaction. 
(c)?To restore the balance by arresting as much as possible 

the functional disturbances. 
1. There are many diseases in which, if at all severe, the 

symptoms so far correspond that from them alone there would 

be some difficulty in giving a decided diagnosis; other data are 

required. 
Take, for example, a man who is suffering from severe diarr- 

hoea, due to irritant causes, which sometimes is attended with 
severe collapse. Suppose, for instance, that he had eaten mack- 
erel which was not quite fresh, or in India oysters may pro- 
duce the same symptoms, viz.?several vomiting and purging 
attended with collapse; would there be anything in the symp- 
toms apart from the history which would convince you that it 

was not a case of cholera ? Or take again a case of criminal 

poisoning by arsenic,?would there not be a considerable diffi- 

culty in diagnosing it from cholera, if prevalent at the time, 

by the symptoms alone r I think it would be almost impossible. 
In the first case the history would decide the question, and in 

the second chemistry would come to your aid. It must cer- 

tainly be admitted that there is a very great resemblance 

between the symptoms arising from the above causes, and those 

of cholera. In this country, more especially in the northern 

parts, there is a class of cases in which the cold stage of ague 

becomes so prolonged, and the collapse is so intense, that there 

is often considerable difficulty in deciding whether it is a case 
of cholera, or only very severe malarial poisoning. Indeed it 

sometimes becomes so severe that there is rice water vomiting 
and purging with choleraic voice, sunken eyes, and even suppres- 
sion of urine. I remember the first case of the kind I saw cer- 

tainly made me think I had a sporadic case of cholera to deal with. 
The man however had two attacks of intermittent fever on alter- 

nate days following the attack, and recovered so completely in a 
few days, that I was convinced in favor of its malarial nature. 

There are some who regard every case of cholera as a type of 
malarial fever in which the algide stage is so severe and 

prolonged, that the system cannot recover from the shock, and 

the man dies through not being able to establish the reaction. 

Without accepting this theory, I think that epidemics of this 

pernicious malarial fever occur much more frequently than is 
generally believed, and are mistaken for true epidemic cholera, 
which adds much to the mystery of the disease. A great 
number of sporadic cases of cholera are doubtless of this nature. 
"When these outbreaks are compared with epidemics of cholera, 
there will be found, I think, sufficient proof to distinguish one 

from the other. In typical cholera epidemics there is a sudden 
visitation, with perhaps a history of its introduction. It is 

always preceded by an increased number of diarrhoea cases, there 
are several or many fatal cases, a few recoveries, and slighter 
cases ; and it afterwards ends as the outbreak began with a 
few cases of diarrhoea. It is different with the malarial type ; 
the outbreak commences with a number of cases of dyspepsia 
and fever, accompanied with diarrhoea; then come the severe and 
fatal cases simulating cholera; and finally it ends in a large 
number of severe cases of ague, an increase of dysentery, 
and a case or two of typhoid fever. By thus taking the whole 

type of the epidemic, a decision may be given which could not 
1 be arrived at from one or two cases. Both are localised, and 
it is necessary that the infected placcs should be quitted for 
a time. Cholera occurs at any time throughout the year, where- 
as the malarial type is most prevalent in August and September. 
The addition of spleen affection in most cases would help to 

decide in favor of its malarial nature. It would certainly ap- 
pear from the foregoing remarks, that the algide or the collapse 
stage of ague, cholera, and irritant poisons, is practically the 
same, and must be due to the same morbid process in the body, 
though set up by different poisons acting on the same parts of 

the body, vis,, the mucous membrane of the stomach and intes- 
tines. If the algide stage continue for any length of time, or is 
at all severe, it is followed by a hot stage or reaction which is in 

proportion to the previous collapse, unless removed by treatment 
or the duration shortened by causing an artificial reaction; in 
that case the hot stage may be altogether absent, or if pre- 

sent, very slight indeed. This is shown in cases of ague, for 

by removing the collapse before it has been long developed, the 
hot stage will not appear at all. 

2, There is a very intimate connection and relation between 

the stomach and intestines on the one hand, and the systemic 
arteries on the other, through the medium of the sympathetic 
system. To maintain the balance between the waste of the tis- 

sues and the supply of materials for repair, it is essentially 
necessary that such a connection should exist; so that just as 

much food and no more than is required to supply the wants of 
the system should be digested. It is owing to this connection 

that irritation of the mucous membrane of the stomach and 

intestines gives rise to a reflex iri'itation, which causes 

a contraction of the capillaries and smaller arteries 

throughout the system. This contraction which amounts to 

spasm empties them of the blood which is circulating therein, 
and by reducing the amonnt of arterial blood in the skin 

and tissues produces the cold sensation. The small amount 

of heat that the skin possesses soon radiates, and as no more 

is supplied," it remains cold. By the continuance or increase 
of irritation the spasm of the capillaries and small arteries 
extends to the larger ones, till all are alike affected. By thus 
emptying a large amount of blood from the arterial system, 
the venous pressure becomes greatly augmented, but as the 

coats of veins are unable to stand the pressure, there is a 

mechanical transudation from those in which is the greatest 
pressure, and least support to the fluid contents, viz., the 

mesenteric veins. Thu3 a mechanical purging goes on in 
addition to that set up by direct irritation in the first instance. 
The collapse differs in degree according to the amount of 
irritation set up by the poison, and the parts of the intestinal 
tract that are mostly acted on; if low down the purging 
will be most severe, and if high up, the vomiting. The symp- 
toms also vary according to the extent of the surface affected. 

In ague, the poison being less irritating, as a rule brings 
on a short and not severe collapse; but that of cholera, 
being very irritant, sets up a local inflammation of the mucous 

membrane of intestines and stomach. The symptoms may be 

caused by the irritation alone, quite independently of any 

poison circulating in the blood, which I think is proved by the 

fact, that injections of warm milk and even tepid water remove 
for a time the severity of the symptoms ; but of course as the 

irritation still remains afcer a short time, the spasm of the 

arteries returns, and it is expelled as before. The blood from the 
loss of its fluid becomes viscid, and almost ceases to flow al- 

though the heart uses greater power to force it through the arteries 
whose calibre is almost obliterated. The vessels of the lungs, 
kidneys, and liver, having for their office other than the sup- 

ply of nourishment, are not at first affected. After a time, 
however, they too share in the spasmodic contraction, and the 

blood ceases to flow in them causing the suppression of urine 

and adding to the cyanosis which is already present from the 

veins being full, and the arteries almost empty. 
When the collapse comes on severely and suddenly, the spasm 

affects the large arteries very quickly, and it is thus that an absence 
of brachial pulse, soon after the collapse sets in, is an unfa- 

vourable sign. The tongue becomes very cold, partly from the 
absence of blood supply, and partly from the radiation which 

heats the cold air passing to the lungs. The suppression of urine, 
when it is complete and lasting, causes retention of urea in the 
system, and may give rise to urseuaic symptoms after the collapse 
has disappeared. Consciousness lasts nearly to the end, showing 
at all events that the poison, if in the blooda does not affect the 
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brain or motor nervous system. Patients generally find no diffi- 
culty in getting out of bed, and walking a short distance, even 

when in cholera collapse The rice water character of cholera 

dejecta shows that the mucous membrane of the intestines is 

acutely inflamed, and is probably due to shed epithelium and the 
products of inflammation suspended in the fluid. 
The fluid is expelled as long as the muscular coat is capable of 

acting ; but after a time when the inflammation, has spread 
through the coats of the intestines, it may become paralysed, 
and cease to expel its contents which are found in the 
intestines after death. Unless reaction is established 
the symptoms become prolonged until the patient finally expires 
from apnoea and syncope combined. The circulation of blood 
is necessary to maintain life; and if no arterial blood or only 
venous blood circulates, death is the result. The poisons of 
ague and cholera can act without absorption into the blood; 
but on the cessation of the collapse, they, as well as the pro- 
ducts of inflammation set up by them, no doubt become absorb- 
ed. As it is not my present intention to discuss any disease 

in particular, I have left many important points untouched; 
only mentioning those which T consider tend to prove that the 

collapse of cholera is not different, except in degree, from the 
cold stage of ague, or the collapse of the irritant poisons?a 
theory which I have always held, and which, when put into 

practice, turned out better than I had anticipated. The post- 
mortem appearances in cholera favor this theory, and are such 
as would be caused by this morbid process when death takes 
place during the collapse. The intestines are very congested and 
cedematous, causing the folds of the mucous membrane to appear 
very prominent. The small intestines are congested, and this 

increases in intensity as it descends towards the ileo-coecal valve. 
The visceral peritoneum generally looks somewhat rosey and 

congested, and the surface duller than usual, showing, I think, 
that inflammation of the small intestines existed during life. The 
lungs collapse readily, and are p ile and bloodless as regards the 
smaller vessels. The heart is firm ; its left side empty, having 
received no blood from the lungs, and h iving forced what little 
it had into the aorta. The right side on the contrary is full, 
and so also is the pulmonary artery, showing that there was 
obstruction to its passage through the lungs. The kidneys show 
venous congestion ; they may be granular or diphtheritic. Spleen 
more flaccid than natural except in the malarial type. Liver al- 

most natural; the larger hepatic veins, and branches of the portal 
veins, generally those leading from the stomach, duodenum, 
and small intestines, are full of thick dark blood. The gall 
bladder is full, probably from a long fast; for digestion is not 
carried on although food may be injected ; pancreas normal ; 

brain and its membranes natural. It may be seen that the post- 
mortem appearances bear up the theory. Cholera-typhoid 
may be probably due to absorption of the morbid inflammatory 
products, as in enteric fever. When the collapse is removed 

the case becomes in cholera in reality a severe enteritis. 

3. Treatment.?Since our knowledge of the presence of 

disease in such diseases as cholera, ague, and many others, 
must during life be from the symotoms alone, so also must our 

treatment be symptomatic, unless we happened to know of some 

specific which will either destroy the poison, or cause it to be 

speedily eliminated, and thus cut short the disease. How few 

indeed are the diseases in which we even pretend tc possess 
such a specific remedy, or in the present state of our knowledge, 
even expect to discover one. Wlien such a discovery is made, 
it must be the result of pure empiricism. Now since we have 

no specifics for ague and cholera, (it is my intention to confine 

my observations to those diseases as being most important in this 

country,) for the present we must content ourself in great measure 
by treating the symptoms. Quinine is no specific for ague; and 
the most it seems capable of doing is to act as a preventive to a 
certain degree. Before the collapse sets in the following precautions 
are necessary; the chief point ia to prevent a chill by wearing flan- 

nel next the skin; and this becomes very necessary when the daily 
range of temperature is great, and the early part of the night 
is sultry, becoming cooler about 2 a.m, the time at which the 
body is most susceptible of chill. If subject to ague it is ad- 

visable to take moderate doses of quinine and opium always 
about one hour or more before the expected attack. These 

drugs act directly or indirectly by lessening the influence of 

cold upon the cutaneous nerves, and preventing the capillaries 
from contracting so readily?in other words lessening the ten- 

dency to chill. "When cholera is prevalent, purgatives should 
be avoided and a strictly anti-diarrhoeal regimen should be 

adopted. The diet should however be nutritious. Since diar- 

rhoea is a warning note in cholera, it should not be allowed to 

run unchecked, but should be stopped at once, either by acid 
and opium, acetate of lead, some other astringent remedy or 

hydrate of chloral, which appears to have met with much 

success in the hands of Dr. Hall. Hydrate of chloral certainly 
seems to have a very powerful local action, probably by dimi- 

nishing the irritation of the intestinal mucous membrane, and will 

probably take an active part in the future treatment of cholera 
and ague in cases where the collapse has not lasted long. 
When the collapse stage appears in cases of ague and cholera, the 
oatients should be put to bed, and, if necessary, hot bottles should 

be placed at his feet. Now the obvious indication, according 
to my theory, is to relax the arterial spasm to enable the circu- 
lation to go on and to suspend the mechanical part of the disease 
as soon as possible. This can be accomplished by allowing the 

patient to fully inhale nitrite of amyl n? ii to 111 iii on a piece of 

lint, which causes a dilatation of the capillaries and small arteries 
throughout the system, even those of the kidneys ; and by this 
means all the collapse disappears and remedies which are given 
will be absorbed. It may be necessary to repeat the dose at short 

intervals, in cases that are severe, or in which the collapse 
has existed for sometime, in order that reaction may be 

thoroughly established. Should any symptoms now remain, 
they must be treated with the usual remedies, for it must not 
be supposed that by removing the collapse the disease is entire- 

ly cured. Notwithstanding that the vomiting and purging is 

much reduced, there is still in cholera the primary intestinal 
inflammation which must be attended to. Whether hydrate 
of chloral, calomel, tartar emetic, sulphurous acid, castor 

oil, or other mode of treatment, will prove most servicable, 
remains to be shown. The diet in cholera cases should be no- 

thing but iced-milk dilated with either soda water or lima 

water, and should be continued until ileac tenderness has dis- 

appeared, and the patient wishes to return to ordinary diet; 
which should be gradual. Alcoholic stimulants should ba 
avoided as much as possible, ammonia being used if required. 
If there is much thirst, ice water must be given pretty freely, 
in small quantities at a time. But here I would ask the 
believers in the mysterious air poison to attend carefully to the 
water used; for if water has ever conveyed the poison, (and 
who will deny it) surely water in their case may have been 
the cause, and should if passible be changed. The patient 
is not likely to recover if the poison still be freely administered. 
I am sure that if this were always done, there would be fewer 
believers in the air theory, and more in the water poison. Local- 

isation and water contamination are to my mind synonymous 
terms, as regards ague, cholera, typhoid fever, dysentery, and 

yellow fever; but I do not wish to discuss this here. So marked 
is the action of nitrite of amyl, that one trial of it will induce 
the greatest sceptic to try it again. 

I first tried it in a case of ague with well developed cold 
stage, and it proved more efficacious than I had anticipated. 
I expected only to reduce the attack to about half its usual length, 
but to my satisfaction the man who had been shaking under 
several blankets was, in a few minutes, entirely free from all 

traces of the disease, and no hot stage followed. Another man 

who had been purged some six timea before admission, and who 
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was looking very ill when he came to hospital, had nt i adminis- 
tered. The diarrhoea was at once cheeked and the sweating 
stage came on in a few minutes, proving this drug to be the 

most powerful diaphoretic I have ever seen Men generally go 
through the cold stage in the barrack room, and don't often 

come to hospital for treatment until the hot stage has come on ; 

but when this drug becomes known they will not wait so long. 
My treatment for the hot stage of ague, and remittent fever, has 
hitherto been some diaphoretic mixture with tinct. aconite i 

to m v every two or three hours which has always proved 
very efficacious; should there be much headache afterwards, 
it being due to hypenemia, a dose of pulv. ergotse. or tannic 

acid and quinine may be given with considerable advantage. 
I am surprised that this treatment has not come into more 

general use for the hot stage of ague and remittent fevers 

in place of the usual diaphoretic mixture alone with perhaps 
a wet cloth to the head and a few leeches, should there be 

much headache. 

Professor Maclean at Netley has spoken for many years 

of the power of aconite. I first saw it tried when clinical 

clerk to Dr. Wilks for cases of pueumonia, and acute rheuma- 

tism, and was much struck with its power which alone would 

have induced me to try it in fevers. High temperature of the 

blood is that which is most hurtful, and it should always be 

speedily removed if possible. Aconite does this chiefly by 
decreasing the arterial supply and pressure, and the drugs 
usually used in diaphoretic mixtures, act on the other end of the 

circulation by diminishing the combustion in the tissues. 

On my arrival in this country I was much disappointed with 
the want of power of quinine over malarial fevers, having been 
led to believe that it was a specific remedy in the strictest sense. 
It sometime appears to cause the disease to wane, which how- 

ever it often did when left alone. Many got quite well without 

quinine at all after being put on hospital diet, and a slight 
purge given. The chief point to be aimed at in the treatment 
of ague is to prevent the attack coming on, and so break through 
the habit the system acquires, after having once suffered from 

the disease, of repeating the morbid process on exposure to the 

slightest chill. Although flannel worn next to the skin and 
moderate doses of quinine and opium undoubtedly lessen the 

tendency to ague, they nevertheless do not entirely prevent it; 
quinine in combination with opium should of course be ad- 

ministered between the paroxysms, and always an hour or so 
before the expected attack. If, however, in spite of the precau- 
tions, the attack comes on, the patient should be sent to bed, and 
the attack ,cut short at once by the inhalation of nitrite of 

amyl. 
I consider the chill a powerful aiding cause ; although I hold 

that the presence of a poison is absolutely necessary to induce 
the disease in the first instance, and that a chill alone cannot 
do it. I have ventured to bring this theory forward hurriedly, 
and in a less complete state than I could have desired; but 
believing as I do, that by keeping it back any longer I should be 
?withholding from others what I consider most useful and impor- 
tant I have now brought it to notice. 
The use of nitrite of amyl first suggested itself from the 

recollection of seeing Mr. Bader use it for cases in which there 

?was much pallor of skin after the inhalation of chloroform; 
and it is unequalled in fulfilling the indications of this theory, 
which I have always held, but I did not till now know the 

drugs wherewith to accomplish it. I am anxious to make it 
known by laying the views that led to its adoption before those 
who have no doubt greater opportunities for testing it fully 
than are met with in the 6Uiall number of cases that come 

before me at this station. 

Indore, March 4th, 1876. 
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