REMARKS ON THE SUBJECT OF MICRO-
ORGANISMS IN DISEASE.
(Read before the Gwalior District Medical Society.)
By Suugicon 0. G. Wood, M- B., A. M. D.

So vast within the last few years, indeed I may say
months, have Dbeen the strides of science not oply in
discovering the living germs ©Ff specific diseases, but
also in gtydying their natural higtory ; and so great is

the revolution which guch discoveries promise to effect

in our views regarding the etiology, pathology, and treat-
ment of these diseases, that I scarcely feel it necessary to
apologize for bringing this subject before your notice this
evening, albeit the facts 1 am about to narrate have all
appeared recently in various medical perjodicals. It has
of course been ]ong acknowledged that some at least of
are propagated by 2 speci-
fic germ ° micro-organism ; Put it i only quite recently
that distinct proof of the existence of such a germ has
added to the list of

It is

the so called Zymotic diseases

and diseases

been obtained, many

those supposed to be so propagated. principally te
the patient and accurate experiments ©f M. Pasteur that
we are indebted for most of our information on the subject
and to the astonishing results of antiseptic surgery for
the rapidity with which his views obtained popularity
And now hosts of yorkers in the same field, whose names
are familiar to gll, are daily confirming and extending his
results, or correcting the slight inaccuracies ingeparable
from oyery series of eyperimentg It 1S mow over thirty
years ago since it was first discovered that Splenic Fever

in cattle is due to the pregence °f @ living organism in
the blood, but itis only quite recently that we have
learned that in man Malignant Pustule and "jool-sorters
Disease" are the results of th® veiT same organism inocu-
lated on or inhaled by persons brought in contact with
the carcase or working with the hides or wool of animals
which have died of anthrax. Further experiments have
demonstrated the important fact that gpores Of the Bacil-
lus Anthracis may be found in large quantities in the soil
in which cattle whi<h have died ©f gplenic fever ten years
previously have been buried ; and still more gtart]ing
that these gpores are being constantly brought to the
surface from a depth of 6 feet by earth-worms
much that animals grazing °ver the ground or fed on

clover culled from it were at once attacked py the disease
Y

inso-

These experiments were so careful and so crucial that no
doubt can for a moment be cast on their accuracy or the
logical deductions to be drawn £rom their results.
if, as we may be well assured* the recent regsearches of

Now
Mr. Darwin, recorded in his WOTrk on " The Formation of
Vegetable Mould throygh the 3¢H10" of Earth-yorms,"
be reliable, the tremendous importance of the discoveries

of. M. apparent. FOT ingtance, Bir.
Darwin found that in a field mear Nice the castings of

Pasteur becomes

earth-worms within a gqyare foot of surf, ce weighed 12
oz. a year, equivalent to uo less than 4% tons per acre ;
while in a chalk down in Kent the castings amounted to

or 18 tons Thet

nearly 84 1bs. per square yard, per acre.
worms are no less active in India the fo]1gying quota-
tions from Mr. Darwin's book will sufficiently prove :
" The Mr. John Scott ©of the
many observations for me on

hot and humid

late Botanic Gardens

near Calcutta made
under the climate of

abound almost everyyhere, in

worms living
The castings

jungles and inthe gpen ground, ©°* greater degree, == he
thinks, than in England. After the water has subsided

from the flooded rice fields the whole surface epy soon
becomes studded with castings." (p. 123).
" The period during which worms near Calcutta display

Bengal.

And again

such extraordinary actvity 1asts for only little over two
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months, namely, during the cool season after the rains.

At this time they are generally found within about 10
inches beneath the surface. During the hot season they
burrow to a greater depth, and are then found coiled

up and apparently hybernating. Mr. Scott hasnever seen

them at a greater depth than
their haying been found at 4 feet.

feet, but has heard of

(p. 125).

Though the Bacillus Anthracis is the germ which has
been most gtudied, and is consequently the one with the
behaviour of which we are best acquaintedl we must re-
member that it is gply one °f many which have been
more or less carefylly observed. The gpecific germs Of
malaria, of diphtheria, of hydrophobia, of fowl cholera,
gc., have all been isolated and cyltivated, and during
their artificial cultivation many extraordinary and impor-
Perhaps the most impor—
tant of these practically is this?that during cultivation

tant facts have been elicited.

(and em passant we may ©OPSeIVe that they propagate
most readily in decomposing organic fluids) under certain
conditions the bacteria of the disease 1lose much of their
malignancy, become " tamed " in fact, as one writer has
aptly termed it; and more extraordinary by far, that these
tamed bacteria have the poyer of protecting the animal
inoculated with them from future attacks of the disease
even when introduced into the blood in its most malig_
In other ywords, it hasbeen experimentally
proved that by inoculating sheep with the tamed?or as
Pasteur terms it the " attenuated" bacillus of gnthrax, or

nant form.

poultry with the sinilarly treated bacterium of fowl
cholera, the animals are so protected that subsequent in-
oculation even of the virulent germs is productive of
no result whatever.

The most recent gigeovery Of a*i one which I think we
must receive with some reservation until it has been con-

firmed by further experiments, is that of Dr. Grawitz of

Berlin, that the gporeg Of Certain fyngi (notably the
Aspergillus and Peincillium) innocuous in their gimple
state, can be cultivated in such 2 way as to become cgp,-
ble not only of living and developing themselves in the
living blood, but also of their causing morbid symptoms
in the animal inoculated , but that the fungi produced by
the gpores are incapable ©f producing gonidia, and hence
being unable to multiply in the body die out in course of

time, leaving == immunity from future attacks of the

same fynqus in its virulent form. The uncultivated

fungus, however, gives me immunity. To state this theory
shortly?" a certain fypgus can be, as it yeyre, educated
up to living inside the human body, and in like manner

certain tissues of the human body, otherwise an

eas
prey to the fyngus, can be educated yy to regigting it‘i"/
The tissues least capaple ©f resisting the fungus are
those least supplied with oxygen, and vice versa. Dr.
Grawitz moreover found that  the resisting power of
the cells of the body is weakened 10 the course of their
successive renewals, and is ultimately lost."

In connection with these discoveries

some recent

curious observations on the supposed influence of diet
on the development of the Bacillus anthracis are worthy
of more thana passing notice
Riding, vwhile engaged in investigating the subject of
Wool-sorter's pigease, observed that the patients were

Mr. Spear of the West
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usually attacked between gatyrday evening and Monday
morning. This fact, it appears, had long been recog-
nized by the workmen themselves. From this circum-
stance Mr. Spear was led to conjecture that there must
be something in the men's habits on their day of rest
favorable to the development ©f the disease germs in
their system ; and his attention, while enquiring into the
subject of alimentation, was arrested py this gtriking
coincidence, that in nearly every case the symptoms
had appeared immediately 2fter the ingestion of an un-
usual amount of Vegetable food, whether taken merely
as gupplementary to the Sunday dinner, or swallowed in

the form of yegetable infusion for the purpose °f curing
"a cold." On following up this observation a little
further he found that many relapses of the disease
occurred after a full Vegetab]_e meal or an indulgence in
fruit. Combining these circumstances with the fact that
herbiverous animals are the most subject to anthrax, and
that rats fed on a purely animal diet are insusceptible
to inoculation, while the same rats restored to a vege-
table regimen quickly Succumb to the gjgeage, he arrived
at the conclusion that the excessive use of vegetables
render the gygtep a more suitable nidus for the Bacillus
and carrying his opinion a little further, he
propounded the general theory ' that alimentary sub-
stances may bring about in the body such chemical ox
morphological change as will render its fluids a richer

field for the proliferation °f disease-germs."
Doubtless, in the course Of 2 £&W popphg, more exten-

anthracis ,

sive investigations will either confirm or refute these
recent views , in the meanwhile it may be profitable for
us to consider how they practj_cally bear on the pey-
formance of our professional duties.

In the first place I think they must convince us how
highly unsatisfactory is the present method of digposing

of the bodies of those who have died of infectious

diseases. Probabilities are decj_ded]_y in favour of the

view that the disease germs increase and

actually

multiply in the fluids of the body yndergoing decomposi-
tion , and that they do not Decome " artenuated" during

that process 1S sufficiently demonstrated py the observa-
tions before alluded to on the buried carcases of diseased
cattle.
us how instrumental in bringing disease germs to the

The researches of Darwin have further shown

surface the constant operations of the ubiquitous earth-
worm must be. Cremation then gnearg to be the only
safe method at present known of disposing ©f the
diseased bodies of both men and beasts, and the
sooner this idea is brought home to the pyplic mind the
petter will it be for the public health.

the dead are a constant

At present
source of danger to the
living, But I fear many years Will elapse before popular
prejudice will be sufficiently overcome to permit of
cremation superseding the ordinary method of inter-
ment; therefore we ought in the mean time to try and

find some efficient substitute for jit, and for this purpose

I would suggest the practice °f injecting both arteries
and veins of all who have died of infectious disease
with a gtrong solution of carbolic a¢id, and the free
application of the same agent t© the surface of the [ody,

the mouth, and other eagily reached cayities,

nose
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previous to burial. It is gcarcely necessary to mention
-the importance °f destroying by fire, as far as practi-
cable, all fomites, and of scraping walls, floors and
ceilings previous ®° fumigating * room, ©°F to suggest
that all such scrapings should be carefully collected and

burned. These points are self-obvious.

Indhj.?As to the question ©f pathology.
results of Dr. Gravitz' experiments afford us some clue

I think the
to the action of inoculation and vaccination, and to the
mystery of the protective effect of an attack of an
infectious disease. They also help us to understand
why revacciuation 1is g necessary an operation, es-
periods ©f !life
changes =re progressing most actively.
fact that gyphilis when newly introduced into a country

when tissue

pecially during those
It is a notorious

assumes a MUCh more virulent type than it presents
?when it has become indigenous to the place after a few

generations ; and this I believe may b€ explained by
the influence of heredity in educating the tissues to

resist the geym of disease and to diminish Ly means of

the " taming" process its virulence by slow degrees.
3rdly.?Let us glance at the question of the rational
treatment of germ-bred diseases in the light of these

recent researches. And here a wide field lies

open for

I do not purpose
here to enter into the question °f inoculation, for it is

too wide a gybject to be discussed ina few ywords. At

us whose work is essentially clinical.

present We are gcarcely in a position te calculate on the
effect on the general health or duration of life which

might be produced by exposing ether child or adult toa
series of diseases no matter how mild the induced attacks

may be. But in the treatment Of the fortyitously acquired
disease, if we know that disease to be due to the presence
of living organisms in the blood, we <an no ]onger rest
content merely to combat gymptoms 3¢ they arise and
leave the cure to time and nature. It becomes our duty
o attempt to destroy the disease itself ; and to qiscover
the best and safest method to achieve this result should
be our constant endeavour.

The first and most obvious p]_an which occurs to the
mind is that of intravenous injections ©f germicide sub-
stances : iet us see what has been already effected by their
use. It gppears that the natives of Senegal are subject
" Nelavaw," a chronic disease

to a disease known as

taking eighteen months

but apparently invariably proving
left to itself |

or EWO years tO run its course,
fatal eventually if
and until « few months ;44 no treatment
had been devised which had any influence in arresting
progress. # French physician, a M. Dpeclat,
pecting it to be of parasitic origin, suggested the intra-
venous injection ©f Phenic (carbolic) acid. This guggestion
was carried out by 2 missionary i® Senegal with complete
Again in June last another

its sus-

success, 11 every instance.
French physician practising 2t Rio, 011 Dr. Declat's guq.
gestion, tried this treatment inyellow fever with striking
success, curing one case where the disease was so far
advanced that the patient appeared to be on the point
of death. This physician states that when he employed
the treatment in the early stages of the fever the cure
was so eagy 20d so progpt, that he could gearcely believe

them to have beeu cases of yellow fever at all. These
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results are exceedingly encouraging, but of course the
injection ©f so powerful an agent as carbolic acid into
the circulation cannot be free from danger in itself. There
are, however, several other antiseptics which,
equally destructive to low organic life, do not

such poisonous properties as

these I pjght cite the 0il of Eucalyptus.
Lister is

while

possess

carbolic acid.

Amongst
But Mr.
at present engaged " = series of experiments
to determine the best, and at the same time the least
irritating form of antiseptic to supersede carbolic acid.
Perhaps Pe may chance on some substance the use of
which will be free fyrom danger.

But can we find no method °f introducing germicides
into the blood gimpler and less disagreeable than that of

intravenous injections? I think that the successful use

of the Hypo-sulphites in some forms of p]ood-poisoning,
perhaps even the success of quinine in malarious feyerg,
&C., suggest tO us that we can effect our ghject through
the digestive system. Let us £or example take mala-
rious fevers, as they are diseases with which we are
only too familiar. We now believe that these fevers are

the result of the in the blood of a

presence minute

fungus, the Bacillus malaria Wwhich in the course of its
growth and reproduction produces certain toxic effects
on the nervous gystem, causing the familiar gymptoms of
ague, &C- and we all acknowledge the remarkable
which quinine possesses of controlling and finally sub-

How does quinine act? Now

power

duing Such symptoms.
without overlooking its specific action in the nervous
centres, I am yet inclined to Delieve that much of its
success depends ©» its powerful germicide properties.
We know, 2= Dr- Gydney Binger says, that " small g,
tities of guinia salts destroy septic germs and arrest
putrefaction more thoroughly than most aniseptics,
. and that " quinia
readily passes into the blood, @nd as it can be detected
unchanged in the urine, sweat, and secretions of healthy

persons and fever patients, probably very little under-
It is therefore only

including even arsenic and creasote’

goes decomposition in the body."
reasonable to gyuppose that this powerful antiseptic with
its composition =nd properties unchanged meeting e it
circulates in the blood with the malarial gpores or fyngi,
destroys a certain proportion of them, or at least renders
the blood unsuitable tor their full development, and so
And this view

modifies or cures the disease.

is sup-
ported by the therapeutic properties of all our other
trustworthy antiperiodics. Dr- Ryan of the a. M. D. made
some experiments lately With various grygg for the
purpose Of finding a fairly efficient substitute for
and he found

qui-
nine in malarious fever, it in  creasote.
Moreover arsenic, so powerfully destructive to organic
life , Tr. of iodine, an antiseptic; 0il of eucalyptus, N
germicide ©f me mean value : salicin, gc., have all been
employed with various degrees ©f success in the treat-
and chronic

ment of both acute malarial poisoning.

The results of recent experience, 2 recorded in the medi-
cal periodicals in the treatment ©f Enteric fever, diphthe-
ria, &c., seem to gupport the idea that the most suc-
cessful remedies are those possessed of antiseptic pro-
perties, administered py the mouth.

But there is yet another channel besides the veins and
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the stomach by which the blood may be reached. I refer
to the Jyngs, But as the subject of the inhalation of
gases 1D the treatment of disease is an almost unexplored
field, while that of the inhalation of atomised drugs is
still in its infancy, my remarks must necessarily be
brief. Indeed I will confine them to one suggestion.
If the observation of Dr. Grawitz be reliaple, viz., that
his inoculated fungi were unable to continue to exist in
tissues well supplied with oxygen, such as the brain; the

careful administration by inhalation of oxygen gas in the

earlier stages Of germ-bred diseases might be worthy of a
trial. At gpy rate if judiciously administered it could do
but little harm, while if guccessful, the simplicity of the
method would be much in favor of its adoption.

TO one other point only, it connection with the life
history of the micro-organisnis °f disease, would I direct
your thoughtful attention; namel}*-, to the guggestive
theory of Mr. gpear relative tothe effect of certain forms
of diet in pendering the blood = fitter field for the cultiva-
tion of the disease fungi. until further investiga-
tions into this curious subject have been carried out, we
can do iittle more than keep ©ur minds alive to the ¢
sibility of certain kinds of £??d hagtening o+ retarding
cure, °¢ perhaps completely counteracting all our the-
rapeutical endeavours to destroy the cause of the disease.

Morar, %if/i January 1882.
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