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Ox the surface and in the midst of a fltid containing organic matter
undergoing decomposition are scen, with a powerful microscope,
swarms of living particles, first called, by Mulder, monads. Some of
these resemble minute granules, with Brownian movement, while the
greater part look like tiny infusoria, and have an active motion of their
own. Multitudes of short, staff-like bodies are present, and if the
liquid shall have stood some time in a warm room, freely exposed to
the air, little living things of a variety of shapes will have made their
appearance. Prof. Cohn, in common with many others, arranges all
these living particles under the genus Bacterium. Bechamp calls them
microzymes. It is not necessary that the putrefying fluid shall be
exposed at all to the air. You may tightly cork a perfectly fresh
organic infusion, that to-day contains no infusoria, or even germs that
are to be seen, and in a few days you will have the liquid swarming
with living things.

Whence come they—thd ¢ infinitely little ’’? Are they animal or
vegetable? This is a question on which there is a number of opin.
ions. We have, first of all, the theory of heterogenesis, represented
by Bastian, Huizanga, and Bennett.* The monads are the di-
rect products of the transformation of the organic elements
themselves. The granules of the living organism become the ‘ micro-
zymes ’’ of decay and decomposition. The anatomical units of health
become the bacteria of putrefaction. The most ardent panspermist
now recognizes similar changes as a datum of science. Nobody, at
the present day, expects to find a vegetable origin for cancer and
tubercle. The anatomical elements of these diseases are now known
to be derivable from the tissue elements of the part affected.f More-
over, all are agreed that the blood bioplasts of health—those white
corpuscles of whose function we knew so little in our earlier
student days—become the pus corpuscles of inflammation ; these are

# Sco Edinburgh Medical Journal, March, 1868, for Bennett’s views of the origin of In-
fusoria. Hec believes himself to have had experimental proof that all infusoria, vegetable
or animal, in fermenting or putrefying liquids, originate in oleo-aibuminous molecules
which are formed in the fluids, and which, floating on the surface, form a proligerous pel-
licle. These molecules, by their conlescence, produce the lower forms of vegetable and an-
imal life, Heo says he has observed their conversion into bacteria and vibriones,

1 _Virchow's Cellular Pathology, Lecture xix.
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98 MEDICAL AND SURGICAL JOURNAL.,

changes no more easily understood than the conversion of the micro-
zymes of health into the bacteria of disintegration.*

I may remark that, to the evolutionist, who believes that vital mo-
tion is simply molecular motion, this view presents no inherent diffi-
culty. 1f vitality be only a condition of certain of the allotropic
states of protoplasm, then it is quite conceivable that organic products,
undergoing retrograde metamorphosis, might break up into lower
compounds, some of which would manifest life in its lowest phases.t

The second view is that of the ‘‘ panspermists.’”” All the infusorial
animalcules seen in putrefying or fermenting liquids are the product
of germs (ova or spores), introduced into the organism from without.
The air is the receptacle of these germs, and it is from the air that we get
them. If it be objected that living things make their appearance in
organic infusions that have been tightly sealed from the air, it is re-
plied that these germs pre-existed, dormant, in the organic material,
waiting to become developed when the conditions should be favora-
ble. 1f it be objected that if these germns pre-existed there they ought
to be discernible, the reply is #that practised microscopists do often
detect them, stowed away in convenient recesses in the tissues or
lurking in the fluids, and that if they do not find them it is no proof
that they are not there, in an embryonic condition, so infinitesimal
that no microscope has ever discovered or ever will discover them.
If there should still be manifested ought of incredulity, we are poiut-
ed to the extraordinary fertility of the lowest vegetable organisms,
whose reproductive activity is sufficient to fill with spores the earth
and seas and tho high heavens.] These spores we may draw in with
every breath, we may swallow with every draught, and *‘ the higher
life is everywhere interpenetrated by the lowest life.”’§

The popular view respecting the living particles scen in decompos-
ing fluids is that they are fungus germs. These little animalcules, if you
will give them a chance, will develop into moulds, Hallier, for instance,
has given us a beauntiful theory if it should ever be proved true.
The microzymes of decomposing fluids he calls ¢ micrococcus.” ¢ Mi-
crococcus’’ is simply spore dust from certain moulds, and is regarded

* The above theory certainly commends itself for its simplicity. According to Bechamp, the
body is made up of these little plastide particles or microzymes, When they act harmonious-
ly, there is health, and the fermentative processes go on regularly, but when they act inhar-
moniously the fermentative processes are deranged, and there is disease. The microzymes,
he says, are not ferments themsclves, but they seercte the ferment, a special fermont heing ne-
cessary to the performance of ench physiological function; they moreover produce hacte-
ria, which latter are capable of returning to the microzyme state.  After death, all organic
matter returns to its original elements, and the microzymes are there to carry on the work
of putrefuction.

+ I am half persuaded that the views of the hcterogonesists are destined ere long to pre-
vail, yet in the present state of scicnce it does not seem to me that we are warranted
in accepting spontancous generation as a datum of science. That living mat-
ter may, under. suitable conditions, appear de novo, scems at least very probable, and
that some, perhaps the lurger part, of the bacteria seen in decomposing organic fluids may
be heterogenctic transformations, carries a greater prima facie evidence of probability than
the negative. This view could be malntained in entire consistence with the more popular
view that the higher life is pervaded by the lower life, the microzymes of the highest and
tho lowest organising being indistinguishable by the microscope.

1 “That fungi should spring up everywhere, under fitting conditions, is readily explained
by the enormous quantity of fruit which they produce. The dunghill Peziza sending its
sporidia from its hymenium in a steam-like cloud may convince us of the powers of trans-
mission which they possess, and a number of cqually cogent examples might be adduced,
A single Lycoperdon giganteum alone produces myriads of secds.”—Berkeley's Cryptoga-
mic Botany, Bage 268, :

¢ Bealo. Discaso Germs, Part I, page 64.
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as the principal agent in putrefaction. If the micrococcus comes in
contact with substances that are capable of undergoing the alcoholic
fermentation, its aspect changes, and it now appears under the fami-
liar form of ¢ torula,”” called by Hallier * cryptococcus.” Sufficient-
ly exposed to the air, micrococcus forms filaments of bead form, and is
known as bacteria. Finally, sown on moist animal or vegetable sub-
stances, it dovelopes into various aérophytic or anaérophytic molds.
This theory, specious as it is, lacks sufficient confirmation. It is
enough to refer to the recent investigations of M. Baudouin* to show
that results negativing those of Prof. Iallier have been obtained by
accomplished experimenters. Thus Baudouin, while failing to find
any of Hallier’s specific fungi in the cultures of contagious matter,
affirms that bacteria are not fungus germs, but a transition hetween
algee and fungi. Prof. Lister, of Edinburgh, has arrived at similar
conclusions.t His experiments indicate a curious series of changes
on the part of microzymes, in accordance with the media in which
they are placed. In Pasteur’s solution, bacteria were scen to grow as
motionless algoid threads with nucleated segments. In turnip infu-
sion and in urine, under suitable conditions, they were seen to assume
the characters of torulee, a transformation to which Hallier also testi-
fies. More minute species, first seen in milk, developed in urine into
spirillum, which, on being introduced into turnip infusion, grew into
fungoid forms, which, on being introduced into urine, reproduced the
moving spirillum ; as time passed, growing a smaller and smaller pro-
geny, till they lost their spiral shape, and returned to their original
form of minute bacteria.f

Another independent observer, Madame Johanna Luders, in an
interesting monograph, affirms that she has repeatedly witnessed the
formation of bacteria and vibriones from the protoplasmic contents of
well-defined spores of various fungi, in putrefactive fluids.§

The practical results of all these investigations may be thus epito-
mized. The living particles seen in decomposing organic fluids, if not
precisely such transitional fungus forms as Iallier defines them to be,
?re, nevertheless, cryptogamic germs having a very close relation to

angi.

Admitting the cryptogamic origin of these living monads, what is
their relation to fermentative and putrefactive changes out of the liv-
ing organism? What istheirrelation to the organism in health ? What
is their relation to the organism in disease ?

1. The term fermentation is now generally used in a somewhat re-
stricted sense to denote the decomposition of ternary organic sub-
stances, their descent to a lower chemical plane, with evolution of
carbonic acid, but without the evolution of any gases of offensive
odor. When azotized organic compounds of higher molecular and
chemical complexity disintegrate, their dissolution being attended with
evolution of gases of offensive odor, we speak of the change as pu-
trefaction,

It may be perfectly legitimate to speak of all internal changes tak-
ing place in organic substances as fermentations. The term would

# Culturc des Infusoires. Paris, 1870, (Published in Coze and Feltz’s book on Infec-
tious Discases.
+ *On the Germ Theory of Putrefaction,” &c. Nature, July 10-17, 1873.
Loc, cit. Second Paper.
Rindfleisch’s Pathological Histology. Am. Ed. 1872. Page 32.
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then include such isomeric transformations as that of starch into grape
sugar by the ptyaline of saliva, the formation of oil of bitter almonds
from amygdaline, due to the action of emulsine, and in fact all physio-
logical and pathological changes taking place in the blood owing to
natural or morbid influences. It seems to me, however, that it will
be conducive to clearness and precision if the term be used in the
limited sense of our latest chemical text-books.*

There is a marked resemblance between fermentation and putrefac-
tion in the multitude of living particles which are developed during
those processes. That fermentation is the result of disturbances set
up in certain organic solutions by torulse, has been pretty generally
conceded since %agniard de la Tour first demonstrated that yeast was
composed of a multitude of minute vegetal organisms. That the
various fermentations cannot be excited without such organisms, is
now almost universally admitted, explain as we may the manner of
action of the torula.f Moreover, the experiments of Helmholtz,
Schroeder and Dusch have proved that the same relation holds be-
tween putrefying substances and the microscopical organisms that are
found in them.] ‘“It is now settled,” says Prof. Cohn, ‘‘ that with-
out bacteria no putrefaction, and without yeast fungi no fermentation,
takes place ; that this decomposition is effected only through the suste-
nance and living activity of these microscopic cells.”’§

11.  The question whatrelation these microscopical beings sustain to
health is quickly answered. All the higher organisms seem to be in-
different to them. With an atmosphere charged with cryptogamic
germs, as well as other organic particles, whose presence in the ordi-
nary air of respiration has been lately demonstrated by Prof. Tyndall,
we yet live and enjoy health, in spite of the rust and blight, and mould
and mildew we inhale in almost every breath. Are we not daily ex-
posed to the attacks of fungi akin to those found by Hallier in his
cultures, and seemingly quite as terrible, and do we not, with impu-
nity, pass the ordeal? Hallier’s parasites secem to be, mostly, varie-
ties of ordinary fungi?|| How do we reconcile this with their bane-
fulness ?

Furthermore, there is reason to believe that in all healthy tissues and
fluids vegetable germs exist, which, under favoring conditions, form
mycetal growths, and facilitate disintegration. Beale, who is one of
the most trustworthy observers, assures us that he has seen in old
epithelial cells from the mouth of healthy persons, and from other
mucous surfaces, germs precisely like those figured bodies represented
in cholera dejections and the blood of cattle plague, by the advocates
of the germ theory.q :

In fact, if portions of the blood or secretions of a healthy person be
exposed in culture apparatuses to filtered air, they will, in warm

* Much of the obscurity that invests recent foreign works on the Germ Theory is owing
to this vaguc uso of the word ferment. .

+ Sce this subject, admirably treated by Huxley, in the Contemporary Review for Au-
gust, 1872.  Articlo ‘* Youst.”

1 Huxley’s Lay Sermons, p, 360.

§ Nature, Jan. 2d, 1873.

h If we consider the great range of variability which characterizes the lower crygto-
gans, and that they vary according to the kind of soil on which they grow, and according
to hygrometric and atmospheric conditions, we shall not be surprised to find a few common
species glving rise to a multitude of differont forms, This renders all attempts to classify
these thallogens well nigh hopeless.

9 Discase Germs, Part L. p. 64.
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weather, be soon found swarming with ¢ micrococcus,” and if these
putrefying fluids be ¢ sown ” on suitable soil (@ la mode Hullicr), you
will soon have an abundance of fungi, and most choice varieties.

Filiform cells and the interwoven tissue are almost the sole element
of the fungi* They derive their nourishment from the matrix on
which they grow, and hence they are, as a rule, epiphytes. Yet their
leading characteristic is that they feced on dead or decaying sub-
stances, It is true that there arc exceptions to this:—that the Botry-
tis Bassiana produces that fatal discase muscardine in silk worms ; that
the Sporendenema Muscm makes fatal ravages among the house flies
at certain seasons ; that numorous skin diseasecs in the human subject
are due to vegetable parasites, as favus to the achorion Scheenleinii ;
Sycosis menti, Herpes circinnatus, and Herpes tonsurans to the Tri-
cophyton; Porrigo decalvans to the Microsporon Audouini ; Pityriasis
versicolor to the Microsporon furfur; it is also true that the aphthous
patches of Muguet are composed largely of the Oidium albicans, and
that Leptothrix buccalis causes the teeth to decay.

It is not, however, proved that such fungi ever find favorable
conditions for their growth and development, except where vital activity
is low, where decay or discase is alrcady present, or where filth, in the
shape of retained excrement, furnishes just the proper soil. 1t is also
true that the whole tribe of rusts and mildews do attack vigorous
plants. That the Botrytis infestans canses the potato rust, is well
known. The Oidium of the vine has rnined vine growers in almost
every country where the vine is cultivated.t It has been shown that
every specics of corn has its fungoid parasites. 1t is casy to under-
stand why animals, and especially the higher members of the animal
kingdom, with vigorous circulation, and organs of secretion and ex-
cretion in {ull activity, should be so much Jess liable to disturbances
from such cpiphytal growths. - One fact is determined by sufficient
evidence. The inoculation of a healthy person with bacteria, or sup-
posed fungus germs, is not necessarily dangerous. One may eat most
of these moulds with impunity. The Kalmuck Tartars live on raw,
putrid fish, or flesh of carrion, and they are said to be ahealthy race.]
The vital activity of the tissues is sufficient to preserve for a long
time the fluids they contain from putrefactive changes. To quote
from Golding Bird : * The blood in a vessel, even when its motion is
prevented by ligature, does not change, in a space of time sufflicient to
convert it, if removed from the vessel, into a putrescent mass. The
bile in the gall bladder, the urine in the kidneys and bladder, the faeces
in the intestines, are examplcs of the same fact. This law even ob-
tains in disease, for a serous or purulent effusion, the result of morbid
action, will be preserved in the living cavities of the body unchanged,
while a few hours would be sufficient to render it footid and putrid, if
exposed out of the body to the influence of a similar heat.”’§

I1I. In view of the obscurity that still invests the metamorphoses
of the lower cryptogams, it seems to me premature to predict aught
respecting the causal connection of certain fungi, obtained from cul-
tures of contagious discase matter, with the discases in question.
There is no proof that all that have as yet been found are not accom-

# Schleiden’s Principles of Botany. Article, Fungi.
+ Berkeley’s Cryptogamic Botuny, p. 261,
Seco Bastian's Apg}mdix E to *“Beginnings of Life,” vol. ii

. g) cxxiv,
Golding Bird on Urinary Doposits, Second Am. Ed., p. 223,
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paniments, or effects, and not causes of the diseased conditions with
which they are found associated.* Hallier has not yet completed the
cycle of proof necessary to cstablish the causal nexus between one
single disease and the micrococcus found with that disease. He has
relied exclusively on what logicians call the method of agreement—
the method of difference he has not tried. It is of little account for
him to show that the supposed cause A always exists with the disease
B, and hence B is the effect of A. Into a preéxisting set of circum-
stances where BB does not exist he must introduce A and produce the
disease. This he has not attempted, and hence his speculations are of
little worth.t

There is a wide field for experimentation in the lower animals, open
to those who believe that the so-called zymotic diseases are induced
by fungi. Every species must be studied in its physiological effects
on the lower animals, and these experiments must, as far as possible,
be repeated on the human subject. It will then be determined whether
these microphytes have any action on the healthy animal system, ex-
cept so far as they produce a toxic effect. It will be seen whether
the blood of aliving human being really furnishes such a favorable
habitat for the growth and multiplication of the ¢ living ferments ’’ as
Messis. Coze and Ieltz, with other partisans of the ¢ animated pa-
thology,” seem to think.f That our knowledge of the fungi in their
toxic and medicinal actions would be greatly extended by such a series
of patient experiments is undoubted. Many of them are already
known as powerful poisons, and some, as the secale cereale, have been
utilized as medicines. The latter is no less notorious for the fatal
gangrene it produces, when bread, made from the rye which contains
the fungus in excess, is eaten. The fumes of the large puff-ball, Lyco-
perdon giganteum, have properties similar to those of chloroform,§
and the Agaricus muscarius, when dry, is a well-known promoter of
intoxication.|| All these cffects, however, are strictly toxic.

Moreover, before the animated pathology can be established on a
scientific basis, it must be shown, as Ranse has clearly pointed out,
that the infected atmospliere contains spores identical with those of
the fungi obtained by the culture of the bacteria, and that the same
spores are in every way like the clementary corpuscles contained in
the morbid products.§ It will now be seen what a hiatus remains to
be filled, before the animated pathology can bo accepted as accounting
for the origin of contagious diseases in general. We have now to ask,
docs this specious theory lay valid claim to any one zymotic disease ?

* ¢ Ay soon as fungi have developed themselves freely in animal fluids possessing spe- .
cial contagious propertics, such as vaccine lymph and smallpox lymph, the specific charac-
ters of the poison hecome wealk or disappear.”’—Beale’s Disease Germs, part i, p. 82

+ It is, morcover, noteworthy that competent experimenters as Baudouin, Engel, Coze and
Feltz have repeated Hallier’s enitures, but without confirming Halliex’s results.  Beale, the
accomplished English microscopist, hus also found reason to rcject Hallier's theories us
utterly untenable,

+ Sce Coze and Feltz. ¢ Recherches Cliniques et Experimentales,” &c., p. 16.

@ Berkeley’s Cryptogamic Botany, p. 255,

Il Prof. Schmicderberg, in investigating the philosophical action of this mushroom, last
yeur, noticed that, when given to animals, it caused great dyspnwa, and *“ at the same timo
the arteries became empty, so that, when cut across, hardly a drop of blood issued from
them.” This latter is precisely the condition which exists in cholera, This favors the view
that cholera is caused by a similar poison, and not by living cells, aud shows the necessity
of furthur investigation of the pliysical effects of fangi, See Medical Times and Gazette,
October 11, 1873. ’

% Du Role des Microzoaires ct des Microphytes, &c. Paris, 1870,
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Huxley, in his celebrated address before the British Association, inti-
mates his belief that the great problem will have to be solved for each
zymotic discase separately. Here, then, is the place to speak of the
indecfatigable labors of our own countryman, Salisbury.

In the American Journal of the Medical Sciences for January, 1866,
appears a somewhat remarkable paper, from the pen of Dr. Sulisbury,
who is professor in a medical college in Cleveland, Ohio. e claims
to have made a microscopic examination of the expectorated matters,
sweat and urine of patients in intermittent fever. Ie found an abun-
dance of corpuscles, of an algoid type, resembling the lowest known
vegetable organisms, the protococcus of Arctic snows; these he as-
signed to the group Palmellw®, giving them the generic name, gemiasma
(meaning earth miasm). These palmelloid cells were found with won-
derful constancy in the principal secretions of aguish patients, and
corresponded exactly with cells obtained by suspending glass plates
over broken ground at night, in places where malarious emanations
were known to arise, He found the palmella encrusting the soil of
aguish districts, and absent, both from the soil and the atmosphere,
of regions known to be free from malaria. He determined the height
to which the algoid corpuscles rise, giving a rational explanation of
the experiential fact that regions above such level are free from ague.
During the night, moreover, the air is more charged with these spores
than during the day, as they are carried above the soil in the cold
vapors, to fall to the ground during the sunshiny day, when the rare-
fied air can no longer hold them in suspension. This is his explanation
of the fact that aguish districts are especially dcleterious to night
residents. The palmella is, according to Salisbury, the materies morbt,
the miasma vivum. Not content with what the late Mr. Mill would
style the method of agreement, he has endeavored to comply with the
other necessary requirements of proof. He carried to non-aguish dis-
tricts, from marshy ground, boxes of earth, covered with the unicellular
vegetation, choosing hilly regions, free from malarious emanations,
and on the sills of second-story chamber windows, exposed the boxes
of pernicious earth. A plate of glass suspended over the boxes during
the night was found covered with the palmella spores in the morning.
Two young men, sleeping in the apartment, took the discase, the one
on the twelfth, the other on the fourtcenth day, no other members of
the family being affected. In another similar experience, a young
man and two children were exposed to the emanations from the pal-
mella; the two children took the fever.* All this is very plausible,
and it is to be desired that Salisbury’s theory may be established by
future observers, for then would the vexed question of malaria be set-
tled. Salisbury’s views are quite in accordance with those of some of
the highest authorities. Thus Niemeyer (while ignoring Salisbury’s
experiments) has ‘“no hesitation in saying, decidedly, that marsh
miasm—malaria—must consist of low, vegetable organisms, whose
development is chiefly due to the putrefaction of vegetable sub-
stances.t”” Tlint scems strongly disposed to accept Salisbury’s dis-
covery without regerve. He believes that something more than ordi-
nary vegetable decomposition is necessary, since the disease is indige-

* For this statcment of the contents of Dr. Sulisbury’s paper, I am indebted to Flint's
Practice, 3d ed., and the pamphiet of Ranse, “ Du Roéle des Microzoafres et Microphytes.”
+ Text-book of Practical Medicine, vol. ii. p. 621
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nous in certain localities, whereas there are other regions where vege-
table decomposition occurs just as abundantly, that are free fromn
malaria. Moreover, the poison is of a kind that is easily borne along
by the wind, or arrested by trees and other barriers, or absorbed by
bodies of water, which gives probability to the supposition that it con-
sists of spores of some kind. Moreover, malarious fever is more
common in the summer season, when, of course, cryptogamic vegeta-
tion is most abundant. Assuming, then, the cryptogamic character of
miasma, it would seem to be an easy matter to verify or disprove
Salisbury’s results. As far as I have becn able to ascertain, no micro-
scopist of any note has verified them. Niemeyer, in the later, as in
the carlier editions, of his text book, declares that no one has ever
seen the spores whose existence he hypothecates as the malarial
principle. Did the presence of the ¢ Gemiasma’’ cells uniformly and
universally attend intermittent fever, it is astonishing that they have
escaped the observation of so many experts, the world over—men
whose lives are devoted to the investigation of the ¢ infinitely little,”
and who are even more familiar with the microscopic world than with
the world of ordinary vision. This alone should inspire us with grave
doubts concerning Salisbury’s theory. Of foremost utility, at the present
day, is the bold and original investigator ; possibly the next position in
the order of merit belongs to the conservative sceptic who doubts, and
doubts till conviction is forced upon him |
¢ Truth never can be confirmed enough,
Though doubts did ever sleep.”
Salisbury has left a great lacuna in his theory—he has not told us -
*if he has found the palmella in the blood of his ague patients. This
is o grave omission, for it is in the blood that the important changes
take place. Moreover, granting the presence of the palmella in the
urine of those who were the subjects of Salisbury’s experiments, those
corpuscles may have been only occasional concomitants, and not
necessary etiological antecedents of the disease. Salisbury admits
that he has found, associated with the palmella, other cryptogams,
belonging to genera, Torula, Penicillium, Aspergillus, Spheerotheca, in
the urine of ague patients; but these he regards as accidental. The
palmella may have been equally accidental,

The strongest confirmatory evidence in support of the palmella
theory is that afforded by the apparent communication of the disease
by emanations from those boxes of earth. There is, however, even
here, no absurdity in the supposition that the real miasma may have
been @ subtle chemical principle, possessing peculiar toxic properties,
generated, under extraordinary conditions, from decaying organic mat-
ter, and intimately associated with the lowest algm and fungi. The marsh
miasm more resembles in its action a spreading chemical poison, than
it does the “infinitcly little” organisms, multiplying themselves in
the blood, at the cxpense of the oxygen and pabulum of the tissues.
Here is the startling fact that malaria does not reproduce itself in the
system of the person aflected—that, as Niemecyer expresses it, ¢ there
is no soil in the human body favorable to its development or increase.”
1t thus resembles snake poison. The direct effects of malaria on the
blood are those of a poison, ** In the worst cases, the blood becomes
speedily darker in color, and otherwise altered, and accumulates in
extraordinary amount in the internal organs, where it then suffers still
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further in consequence of its stagnation and want of purification by the
ordinary processes of excretion. The fit of ague is the reaction of the
vital powers against this cumulative influence of the poison on the
blood ; if the vital powers are strong, and the dose of the poison not
overwhelming, the fit successfully removes the internal congestions,
and partially restores the purity of the blood through increased ex-
cretiou ; but some poison being still in the system, similar effects are
again produced, after longer or shorter intorvals; and so alternate at-
tacks and intermissions appear in succession.”’*

Till, then, more convincing cxperiments shall have been performed,
the poison theory of the older pathologists will hold against the living
ferment theory of the newer.

Salisbury, who certainly has the merit of being an indefatigable
worker, has extended his investigations in other directions, and is 8o
thoroughly possessed of the vegetable parasite hobby, that every
communicable disease must be accounted thereby.

It is needless to say that Dr. Salisbury finds cryptogams in every-
thing. In an interesting paper published in the American Journal of
the Mecdical Sciences jfor January, 1868, he describes the Crypta syphi-
litica, and the Crypta gonorrheea, two algoid productions, which he
regards as the causes of venereal aflections. * It suffices to say that his
observations have never been confirmed, and that his venereal crypto-
gams will have to rank along with the notorious Listoffer corpuscles.
Salisbury has published another paper, in which he traces that com-
mon exanthem, measles, to the presence and action of another micro-

hyte, the so-called alga morbilli, This is of interest, considering that
allier is equally certain that, commonest of all molds, the mucor mu-
cedo is the real materies morbi.

Messrs. Coze and Feltz have given us some most interesting re-
searches, clinical and medical, on infectious diseases, in a work that
has not been translated. Animated by an admirable scientific spirit,
they have examined and analyzed the blood and secretions of a variety
of contagious diseases, and have proved the presence of infusory ani-
malcules and other figured bodies in abundance in those diseases.
They have also demonstrated remarkable changes in the amounts of
oxygen, carbonic acid and waste extractive matters in the blood, such
as we should suppose would be effected by the swarms of microphytes
that inhabit diseased organic fluids. It cannot but be that the work
of decomposition and disintegration would be accelerated by the pre-
sence, multiplication and vital activities of such countless multitudes
of living things, and this seems really to be their office in the economy
of nature. Though not the principal factors, they are doubtless im-
portant adjuvants, of disease. It is where vitality islow, or absent, that
they flourish. That all prostrating diseases, of whatever nature, should
be attended with their presence in the blood and secretions, seems but a
truism which every experienced microscopist is every day confirming.
That they have any power to initiate disease in healthy organisms is
yet unproved. Coze and Feltz, with all their painstaking, have not
established, nor do they claim to have established, such nexus between
their *“ mycrozymes ’’ and any infectious diseases.

Prof. Ferdinand Cohn’s little pamphlet, in German, on ““ Bacteria,”’

* Quoted from Williams’s Principles of Modicine, page 84.
1 Sce his work on Parasitic Diseascs, translated by H. C. Porkins,
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‘which has been put into my hand by a friend, defends the specificity
of the microzymes of all contagious diseases. The bacteria of conta-
gious diseases, he says, are unlike those of ordinary fermentation and
putrefaction. Prof. Cohn is not supported in these conclusions by
the majority of his fellow-workers,* many of whom are as trustworthy
observers as Prof. Cohn, Any differences between the microzymes
would seem to be consequent on the altered nature of the fluids which
are their habitat, Prof. Cohn feels certain that, in the cattle plague
and other contagious diseases, bacteria are the * carriers and initiators
of the maladies. DBut it is evident that it is quite impossible to intro-
duce bacteria into the blood of a healthy animal without at the same
time introducing with them septic or putrescent matters which might
initiate disastrous changes in the blood, and become the elements of
contagion, '

There are a few well-attested facts that of themselves seem to give
the death-blow to the vegetable parasite theory of contagious febrile
diseases. I will briefly ecnumerate two. The researches of M. Davaine
in connection with that fearful epizootic disease in cattle known as
sang de rate, which, communicated to the human subject, manifests
itself in the form of malignant pustule, have determined that the epi-
zootic is characterized by the presence of multitudes of little organ-
isms, allied to vibriones in the blood of animals affected.t ¢ Whilst
this affection is always capable of being reproduced in a previously
healthy animal by the inoculation of some of the fresh blood of an ani-
mal which has recently died of the disease, the blood of such an animal
loses its powers whenever it becomes putrid. . . . Rabbits which
had been fed upon the fresh organs of some of the animals that had
recently died of the disease, almost invariably became affected, .
. whilst of other animals which had been made to swallow similar
quantities of liver, after it had become fostid (and, therefore, swarming
with bacteriazl, only one out of eight died, and even that one, which
was found to have suffered from an inflamed lung, did not reveal any
trace of organisms in its blood.” ‘ These experiments,”’ continucs
Pasteur, to whose work on the ‘“ Beginnings of Life’’ I am indebted
for these facts, ‘*secm only explicable on the assumption that in the
cases where the ‘blood ’ was communicated to other animals by inocu-
lation, the disease was communicated, not so much by the direct mul-
tiplication of the stock of inoculated organisms, and then spread
throughout the body, as because some of the inoculated matter had the
power of setting up certain changes of a spreading character which
soon sufficed to produce a condition of blood similar to that usually
preceding the development of organisms in the disease.]” .

Another fact of importance, as telling against the germ theory, is
recorded by Dr. Burdon Sanderson. ‘‘ In sheep pox (a disease closely
allied to, and even more virulently contagious than, smallpox) all the
diseased parts are infecting, while no result follows from the inocula-
tion, either of the blood or of any of the secretions; the liquid ex-
pressed from the pulmonary nodules has been found by M. Chauveau
to be extremely virulent, certainly not less so than the juice obtained
from the pustules.” Dr. Bastian, in commenting on this remarkable

* Scc Beale’s ¢ Discase Germs,” Part I. page 69, for surport of this statement.
+ Compt. Rend,, 1864 and 1865. Quotcd by Bastian in his ¢ Beginnings of Life.”-
3 Beginnings of Life, vol. ii. p. 363.
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fact, observes that ‘‘ although in other of these diseases the blood
does undoubtedly exhibit infective properties, still the ascertained
existence of even one exceptional case among maladies so contagious
as sheep pox, seems absolutoly irreconcileable with the truth of the
germ theory, more especially when this theory was started principally
to explain the phenomena of such highly contagious diseases.”’*

My criticism of the Germ Theory of Disease would be too incom-
plete were I to omit mention of another germ theory, for which we
are indebted to that distinguished microscopist and histologist, Dr.
Lionel S. Beale. Dr. Beale, while rejecting the vegetable parasite
theory, believes in the confagium vivum, and gives us a new animated
pathology. As this most modern doctrine of contagion is based on
recent discoveries of the greatest value, I shall devote several pages
to an examination of Dr. Beale’s *‘ Disease Germ’’ theories.

According to Beale, the active principle of all febrile contagious
diseases is of animal origin. It is not a dead ferment, but living mat-
ter—Dbioplasm, It is bioplasm that has undergone degeneration, and
is no longer fit to make tissue or.assist function. There is a striking
similarity, thus far, between this view and the older view put forth by
Claude Bernard in the Revue des deux Mondes, and by Lucaze Duthiers
in a pamphlet published in 1865. According to this, the animal or-
ganism is a colony of zovids, or separate living units, forming a very
close partnership, and working for their own and the common good.
There may be riot and insubordination among the zodids, and then
there is disease, and the whole fabric is shaken. The refractory zovids,
like little pirates, attack certain organs, and the stress of the discase
falls there. So Beale’s little aggregations of degraded bioplasm as-
sume a low, selfish, predatory mode of life; they no longer work for
the common good, but to nourish and reproduce themselves, They
display, in short, a low kind of reproductive activity; a tendency to
produce generation after generation of bioplasts like themselves, but
successively degenerating; living and flourishing under conditions
where normal bioplasm would perish, and able to interrupt the social
harmony of other organisms when introduced there, and generate
there a riotous, wasteful progeny, at the expense of the pabulum, bio-
plasm or formed material which they there find. Dr. Beale claims
that he has seen the bioplasts of vaccine lymph, of the cattle plague
and of smallpox. In his book on Disease Germs, accurate delinea-
tions of these morbid figured bodies are given. So extraordinary is
the vitality of these degenerate and diseased bioplasts that they will
live weeks and even months after a partial desiccation. So minute is
their size, that nothing smaller than a twenty-fifth or a sixtecnth will
bring them into view. IIe believes that the essential clement of all
contagion is of the same nature, but possessing various properties ;
just as bioplasm of one kind produces ncrve, of another, epithelium,
&c., 8o certain mysterious and unknowable conditions determine the
production of a diseased bioplasm which produces malarious fever,
variola, scarlatina, or typhus exanthemata, &c. Some kinds are more
contagious than others, because finer and more subtle, and possessing
greater vitality out of the system.

In favor of the peculiar views of Dr. Beale, it is proper to remark
that his views in genoral respecting protoplasm are quite in accord-

# Op. cit., Appendix E, page cxxvi. Op. cit., p. cxxv.
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ance with the teachings of the modern German school of biology. All
recognize the white corpuscles as the chief blood bioplasts, possessing
a wonderful constructive power in health and being the active agents
in disease. The [peculiar formative power which they possess was in-
herited at an early period from the bioplasts of the germinal area, and

« the capability of dividing and subdividing and giving rise to diversi-
fied structural and functional developments, is one of the mysteries
which is not easily explained by any hypothesis of polarities or the
analogy of crystallization,

According to Dr. Beale, the great bulk of our bodies is structure
which these little toiling, amceeba-like bioplasts have built up, and
which has become ¢ formed’’ or dead material, as little worthy of
being called living as the shell of a mollusk or the corallum of an acti-
nozoon. Although the doctrine might be open to the objection that,
therefore, the work, functional and voluntary, performed by our organs
and muscles is not vifal at all, nevertholess it can be shown that even
this is good modern scientific orthodoxy. It is an easy matter, in
what are called “vital phenomena,”” to eliminate a host of factors
which are now known to be physical or physico-chemical. Thus,
Matteuci,* in his Lectures on the Physical Phenomena of Living Be-
ings, has shown that the living body manifests the properties of endos-
mosis and exosmosis, capillarity and inbibition, just as do non-living
substances; digestion and respiration are conducted in accordance
with known physico-chemical principles ; sanguification and the produc-
tion of animal heat are strictly chemical processes, and even nerve
conduction and muscular contraction are now comprehended under
physico-chemical laws. The latter tissues manifest their properties,
under stimuli, for some time after general somatic death has taken
place.

The peculiarly vital phenomena of all organisms are those which
are performed by the bioplasts—Iittle structureless bodies, bearing
a marked resemblance to the amoweba, or Prof. Haeckel’s deep-sea ani-
malculee ;1 these bioplasts exist scantily in the tissues, but abundantly
in the blood and lymph. They initiate all active changes in hecalth
and disease. This is the only material capable of growth and multi-
plication. When supplied with just enough food, and in the normal
state of things, this living material undergoes that regular series of
changes which result in the construction and repair of tissue. When
it lives faster than in health, by being supplied with an excess of pabu-
lum, too rapid growth and multiplication take place; in other words,
a morbid bioplasm results. In this way, pus is produced from bio-
plasts of every description.

The ‘bioplasm’ germ theory is a very ingenious and plausible
one, and may, perhaps, be deemed worthy of provisional acceptance,
till a better is found ; but it is as yet unproved. According to Dr,
Beale’s admission, all kinds of germinal matter look alike; they are
undistinguishable by any characters which the microscope or chemistry
can discover, and yet he believes that he has seen the diseased bio-
plasts of certain infectious discases! That I have not misrepresented

* Sce his “Lecturcs on Living Beings,” translated by Pereira. Sce, also, Maudsley's
Body and Mind, p. 124 (foot note). Also, Schlciden’s application of the same method to
plants, in his Principles of Botany, Lankester's translation, p. 84. .

+ Sce Popular Science Monthly, for December, 1873.
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Dr. Beale will be seen by reference to the following pages of his work
on ‘“ Disease Germs,” Part II., page 29 ; also page 162. I will here
quote but one passage :—

“1t will strike many as very remarkable that the highest magnify-
ing powers hitherto placed at our disposal, serve but to convince us that
a minute particle of the bioplasm of the most malignant tumor, or the
most rapidly growing pus corpuscle, resembles, in every particular that
we can ascertain by observation or cxperiment, a minute particle of
healthy living bioplasm from the blood or from any tissue, and it is prov-
ed beyond a doubt . . . . that the living particles in vaccine lymph
cannot be distinguished from those present in normal lymph and
chyle.””—Page 162, .

This being true, how does Dr. Beale know that the particles of ger-
minal matter which he finds in vaccine lymph, the lymph of cattle
plague or cholera, are not natural to the fluid in which they are found;
simply secondary products, as all inflammatory and febrile affections
are characterized by an extraordinary increase of germinal matter in
inflamed foci and in the blood ; this being consequent on the specific
irritation, of whatever kind, that excites the morbid outbreak? To
claim that they are the germs of the discase, is begging the question.
Our German pathological teachers have taught us to expect in all such
cases a ‘‘ proliferation of embryonic cells.” Dr. Beale’s supposed
contagious bioplasts, then, may be simply effects, and not causes, of
the morbid conditions with which they are found associated. It would
be as difficult to isolate these bioplasts, for purposes of experiment,
from the septic elements in which they are entangled, as Prof. Cohn’s
bacteria, which, in some inconceivable way, he supposes he has strain-

.ed out of diseased fluids.

My object has been to review the prominent phases of the Germ
Theory ; to criticize popular theories, rather than propound any of my
own, The scientific world is inebriated with speculation; the fogs
and mists. of error blind honest searchers after true knowledge, and the
torchlight of induction shines dimly where clear light is needed. In
rejecting the Germ Theory as untenable, we have cither to confess our
ignorance of the causes of all febrile and inflammatory contagious
diseases (and it were better to rest content with ignorance than en-
tertain beliefs that are not truez, or, guided by analogy, to accept the
alternative that the principle of contagion is a subtle chemical ferment,
an organic poison, generated in the body of the diseased individual,
derived from other discased individuals, by infection through wounds,
as in cow pox and hydrophobia; by infection by contact, as in gon-
orrheea and syphilis ; by infection by exhalations in the breath or other
secretions, as in the case of measles, scarlet fever, whooping cough,
and other infectious fevers.* Assuming the chemical theory of con-
tagium, it will be readily comprehended that it might be as difficult to
isolate and obtain for purposes of analysis and experimentation the
septic or toxic material from the blood and secretions of the animal or
person affected, as it would be to detect and identify morphia, strych-
nia, or any other powerful organic poison in the blood, secretions, or
nervous tissues of a person poisoned by either of these drugs. Accept-
ing the chemical theory, we can understand why the poison should be
elaborated by preference in certain tissues, from which, as from certain

* Sec Williams’s Principles of Medicine, p. 88.
Vor. XCI. No. 6a
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local foci of contagion, the disease radiates over the system.* We
can, moreover, understand why the specific poison ‘“ does not seem to
be immediately reproduced in the blood of the person affected ; rather
a set of changes are set up in the blood, which ultimately lead to the
evolution of such a poison in some part or parts of the body, so that,
as Mr. Simon says, ¢ bowels, skin, kidney, tonsils are the favorite re-
sorts of the several fever poisons, just as they are the surfaces by
which naturally the organic waste of the several tissues is eliminated.”’

Dr. B. W. Richardson, in the Medical Times and Gazetie for Nov.
5, 1870, advocates a similar view :+ ‘A person suffering from a com-
municable disease is poisonous precisely as a cobra di capello is poi-
sonous—that is to say, he is producing, by secretion, an organic poi-
son, which, if it comes into contact, in the right way, with a hecalthy
person, will reproduce disease.””{ As for the predisposing causes of
these febrile and inflammatory communicable diseases, we may enu-
merate, first, a lowered vitality from heat, fatigue, intemperance, or
other debilitating influences ; second, certain not well understood
conditions of the atmosphere, as a plus or minus of ozone or electricity,
or the presence of noxious gases ; third, as pointed out by Dr. Carpen-
ter,§ ‘“ tho presence in the system of an azotized matter, tending to
decomposition, whether arising from a rapid disintegration of the
materials of the body, as occurs after child-birth, accidental injuries,
surgical operations, excessive fatigue, or extreme privation—or caused
by impaired action of the depurating organs of respiration and excre-
tion, or directly introduced in the form of unwholesome food in a de-
caying state.”’

CoxNsUMPTION OF IIORSE-FLESH IN PARIs.—The horse-butchers, during
the first quarter of 1874, have gold 2,111 horses, mules and asses for food. In
1872, the numbers were 1,275, and in 1870, 980. The same progress is mak-
ing in the Provinces. The Society for the Propagation of the Salc of Horse-
flesh has just decreed a medal to M. Carder, for his mode of preserving
horse-flesh. Some of this, which was preparcd by him in February, 1871,
and examined in April, 1874, was found to }mve presented every analogy to
beef preserved by the best methods.—L’Union Medicale; Medical Times
and Gazette.

* Instances arc abundant which show that the natural secretions may become poisonous
through pecullar depressing influences, as disturbing emotions, The maternal milk has
been known to assume noxious and even deadly properties, owing to the power of fear on
the lacteal secretion.  The bite of infuriated uni’x'nals, not rabid, has developed symptoms
similar to those of rabics,

Sce this question discussed fully by Dr. Carpenter, in his late work “ On the Principles
of Mental Physiology.”

The opinion above expressed finds an advocate in Youatt. In his valuablo work ¢ On
the Dog,” p. 221, he compares the action of the hydrophobia poison to that of infectious
fevers. IHe says of the rabid virus:—¢ It has nover been analyzed, and it would be & difli-
cult matter to analyze it. . . . . It must be received into a wound. It must come in con-
tact with some tissue or nervous tibre, and lie dormant there for a considerable but uncer-
tain period. . . . . Itlies for a timo aiysolutely dormant, . , . . but at length the tissuc on
which it has lain begins to render it somewhgt sensible and assimilates to itself certain ele-
ments. The cicatrix begins to be painful, and inflammation spreads around. The absorb-
ents are called into more powerful action ; they begin to attack tho virus itsclf, and.a portion
of it Is taken up and carrled into the circulation, and acquires the property of assimilating
other secretions to its own nature, or it is determined to one of the sccretions only ; it alters
:lbo chm;t,xcter of that secretion, envenoms it, and gives it the power of propagating the

iscase. :

How much like this, the action of the vaccine virus, variola, and other contagious febrile

0isons. .

P + Bustian’s Beginnings of Life, vol. ii., Appendix E.

1 Quoted by Bastinn, -

3 British and Forcign Medico-Chirurgical Review, January, 1853.
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