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A PRECISE INVESTIGATION

OF

SOME MICRO-ORGANISMS AND SOLUBLE FERMENTS;

THEIR CHEMICAL HISTORY AND RELATION

TO DISEASE,
ETCs *

|
|

I.—INTRODUCTORY REMARKS.

In a previous paper,® treating of the precise relations of
micro-organisms to disease, and the science of disinfection, I
attempted to prove that micro-organisms are rather the indirect than
the immediate causes of certain diseases ; indeed, it is not going too
far to say that at the present time there is a consensus of opinion
amongst those who are best entitled to pronounce upon the subject,
to the effect that so-called germ diseases are really due to the
physiological effects of chemical substances elaborated by or in
micro-organisms. I take credit as a chemist for having all along
advocated these views, which are now very generally adopted. I
have, however, gone further, and pointed out that if these views
be correct, and are to be accepted, it necessarily follows that
current views respecting disinfection must be amended in con-
sequence. If micro-organisms do not in themselves constitute the
viri of disease, it is not binding upon us to adopt as measures of
diginfection: those which aim at nothing less than their destruection ;
and it is well for humanity that something less than this suffices,

for it is practically impossible to annihilate the thousand forms of

* Dririsn Mebpical Jounsan, May 16th, 1885, p. 950.
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attention. Virchow has, also, recently indicated this defect in
current investigations,* and it may be safely predicted that after a
time there will be a more or less sudden devotion of scientific
attentior to the life history of the cells which build up the human
body, and parasitic micro-organisms will then for a while be the
subject of neglect. It seems to be a pity that both subjects should
not be dealt with simultaneously. -

Until we know more of cell life it appears to me that pr ngress
depends upon investigation conducted in the chemiecal laboratory ;
for chemists can construct many mixtures of known composition
upon which micro-organisms will grow, multiply and flourish, and
similarly they can both gualitatively and quantitatively ascertain in
what ways the chentical molecules are broken up and re-arranged
by the life agencies of the micro-organisms, and thus they can
also place a quantitative value upon the action of so-called
antiseptics and disinfectants.

It is in this sense that I have lately conducted an 1m*est1gatmn
of which I shall next proceed to describe the details and results so
far as it has been carried. It is desirable, however, to precede this
description by a few remarks, intended to anticipate an objection
which will surely be raised against this investigation. It will be
said that the value of such a research is diminished, since it only
deals with zymases and with micro-organisms not known to be
specifically associated with diseases. My answer is, that all we know
respecting the nature and habits of pathogenic micro-organisms, war-
rants us in reasoning from analogy that they would be found to
be similarly influenced could they be studied ; but, so far, we know
next to nothing of their behaviour to chemical substances, and
&0 they cannot be studied in the same way. I may even go further
and point out that the particular forms of life which are concerned
in inducing the process of putrefaction are undoubtedly associated
with and responsible for certain diseased processes, if not for so-
called specific diseases ; at least, they are responsible for the whole
of those evils for the successful combat with which the practice of
Antiseptic Surgery has been designed, and is now almost
universally employed.

® Archiv. der Path. Anat, Bd. 101, IHeft. 1.
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Exrerivent II.—A fresh solution of glucose was prepared
and inoculated with some yeast; itstotal solid contents=8-11 percent.
A. 7T5ce. of this inoculated solution was mixed with 25ce. water.

B. 75cc. of the inoculated solution was mixed with 25ce. of
“Sanitas” Fluid (the total solid residue of which dry at 100°C.=
2:694 per cent.).

The two mixtures were placed in flasks as before, fitted with
corks and tubes for the delivery of any gas that might be evolved,
and kept during seven days. Mixture A gave off a great deal of
gas; it was not accurately measured, but over 375cc. was roughly
measured as collected. Mixture B did not give off even a trace
of gas.

The chemical examination of the solutions at the termination of
the experiment gave results which are here tabulated as follows:—

Original ~ Final Loss Percentage Alcohol  Aleohol
total solids. total solids. in weight. of loss. produced. caleulated.

A. 6:0825 3:4950 2-5875 42-5 1-44 1:32
B. 67560 6:7560 None. —_— None. —

A microscopical examination of mixture A showed the presence
of many living yeast cells and a great number of other micro-
organisms (many of which were in active motion), including single
cells, association of cells in rods or chains and the bacferium
termo. A similar examination of mixture B revealed the presence
of much fewer yeast cells (not growing), and no moving micro-
organisms were to be seen.

One third of the mixture A was now taken while in active
fermentation, and to it wes added 10ce. of * Sanitas’ Fluid, the
mixture being replaced in the original flask. The addition of the
“ Sanitas "’ absolutely put an end to the fermentation; not a trace
of gas was evolved, and an examination, which was made after
seven days, showed that practically no further loss of glucose had
occurred, and consequently, also, no further alcohnl was produced.

Original. Tinal Aleohol Aleahol
total solids. total solids. at start, at end,
1-4344 1-424 500 525

The trivial change that is noticeable undoubtedly oceurred in
the interval between the original examination of mixture A and
the time when the * Sanitas ' was added.
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germ theory of disease. It is too often assumed without ascertained
foundation in fact, that each particular micro-organism exhibits
only one mode of life so to say; in other words, that each micro-
organism has the property of initiating one chemical change only.
Thus, by a habit of mind, we identify the yeast plant strictly with
aleoholic fermentation, the bacferium lactis only with the souring of
milk, and so on. If, however, it can be shown that the yeast plant
can split up other chemical substances besides sugar, such for
example as starch and gum, and produce other products besides
aleohol, say for instance, acetic acid, the field of life-action of
minute forms of life is seen to be much larger than was before
thought, and we are thereby enabled to understand that, whereas
under one set of circumstances, a micro-organism may give rise to
the formation of chemical products which cause disease, under
other circumstances merely innocuous products may result, and
thus no injury to health will ensue.

ExpeEriMENT.—A selution of starch containing about 2§ per
cent. was made, and to 145ce. of it there was added 5 ce. of a
thick mixture of yeast suspended in water. The total solid con-
tents of the inoculated mixture, dry at 100°C., were now estimated
and found to be 2:300 per cent.

100ce. of the inoculated mixture was placed in a flask fitted
with an india-rubber cork and hent glass tube, the end of
which dipped into a bath of mercury. The fermentation of the
starch commenced immediately, gas being freely evolved from the
19th of May until June 5th, when, although it had slackened, it
was still proceeding. On June 16th, although the fermentation
had not ceased, the experiment was brought to a conclusion, and
the total solid contents and alcohol present in the fermented
mixture were determined. The total solid contents had fallen
from 2:300 to 1:326 per cent., showing a loss of 42:34 per cent., and
an actual loss of 0°974 grm. in weight. The alcohol present in
the fermented mixture amounted to 0:542 grm., as ascertained
by the specific gravity of the distillate of an aliquot part.

Now, if we assume the fermentation of starch experienced in
this experiment to have taken place in accordance with the following
equation :—

Co H,; O; 4+ H, O =2C, H, O 4 2C0,
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the yeast. If, however, we assume the formula of gum to be
C,H,,0; and the chemical change to be as follows :(—

C,H,,0;, + H,O0 4+ 0,=2C0, +2H,0 4+ 2C,;H,O,
then 0:7245 grm. gum should yield 0-536 grm. acetic acid,
whereas there was only found 0-3253 grm. It is possible, of
course, that oxidation by other agencies (micro-organisms) had
proceeded further, and that part of the acetic acid had been resolved
into carbonic anh}rdrid'e and water.

As the product in question contained no alcohol at all, I see no
reason for rejecting the idea that the fermentation was of a direct
character, and that the immediate products were acetic acid and
carbonic anhydride.

In any case, the results are interesting, and while they open up
a wide field for new investigation, they accentuate the ideas to
which I have called attention in earlier pages of this paper.

Bacterium Lactis AND THE FERMENTATION oF MILK
AXD MILE SUGAR.

ExperiMENT I.—A quantity of fresh milk was taken and the
milk sugar presentin it was determined by first of all greatly diluting
it with water (10cc. with 90cc. water), and then estimating the sugar
by the well known process which makes use of Fehling's solution
volumetrically. It contained 4-422 grm. milk sugar in each 100ce.
It was also experimentally proved to be guite free from lactic acid.

Quantities of the milk were now mixed with water and Sanitas
Fluid respectively, as follows, and placed in flasks loosely covered
with filter paper, on July 7th.

A, 50cc. milk 4 50ce. water.

B. 50ce. ,, <+ 30cc. ,, -+ 20ce. “Sanitas.”
C. 50ce* ,, + 25ce. ,, - 25ce. ¥
D. 50cc. ,, -+ Yo 50ce. B
On July 20th, the perfect coagulation of each mixture was
effected by warming, after which each was filtered, the filtrate
was then made up to a known volume by washing the coagulum
with warm water and the sugar present in each filtrate, and its
acidity were determined.
In order to understand the table that follows, it must be stated
that “ Sanitas” IFluid reduces Fehling’s solution like sugar, and this
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Iactis, and other products are thus produced, perhaps, alcohol
amongst them.

ExperimeNT II.—The experiment which has just been de-
scribed, was repeated with another sample of milk containing 3.88
grms. milk sugar in each 100ce., but using the same sample of
“ Sanitas’ Fluid. The mixtures were made up as before, on
August 4th, and the experiments were brought to an end on
August 13th.

Sugar originally Sugar present Difference due  Original  Final

present. at end. to fermentation. acidity. acidity.
A, 1.940 0.980 9610 —_ 37.5
B 2.664 2.664 — 18cc.  18cc.
C. - 2.845 2.845 — 22.5¢cc. 22.5cc.
D 3.750 3.750 — 45.0 45.0cc.

Here, again, it is seen that fermentation occurred only in the
unprotected milk, and inasmuch as the mixtures were not allowed
to stand so long as before, the quantity of lactic acid found in A
mixture, in comparison with the loss of sugar, is much greater, as
was to be expected from the conclusions drawn in respect of the
preceding experiment. If the whole of the 0.96 grm. of milk
sugar had been changed into lactic acid, and none of this had been
destroyed by other chemical changes, there would have been
obtained 0.96 grm. lactic acid instead of 0.3375 grm. actually
observed to be present.

ExperimMesT III.—Some 245cc. of fresh milk was inoculated
with 5ce. of very sour milk ; then the milk sugar and acidity of the
inoculated mixture were carefully determined, and the following
mixtures were then made and placed in glasses as before. On this
occasion, however, another sample of ¢ Sanitas” Fluid was used.
[t contained reducing matter equal to 0.87 grms. of milk sugar per
100ce., and the acidity of the same quantity was equal to 115ce.
N/10 Na HO solution.

MrxTURES.
A. 50ce. inoculated milk 4 50cc. water
B. 50cc. 5 s ==00cc. " ,,
C. 50cc. o s +25c¢. ,,425cc.Sanitas Fluid.

The mixtures were made on August 20th, and were examined

on August 24th.
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of milk when mixed therewith, whereas the coagulation of the
unprotected milk is of course brought about by the lactic acid
produced in the fermentation,

I have ascertained that just as “Sanitas’ protects the milk
sugar which is contained-in milk from undergoing the lactic fer-
mentation, so also it acts towards pure milk sugar. In the un-
protected samples the milk sugar solution, when inoculated, steadily
decreased in amount, while lactic acid and the other products were
formed ; whereas when * Sanitas’ was present (even after 37 days
in one case), there was no diminution whatever in the milk sugar,
and no products of fermentation were obtained.,

Similarly, while the bacterium lactis was richly developed in the
unprotected mixtures, a microscopic examination failed to detect the
presence of the ferment in the mixtures protected by ** Sanitas.”

AMMONTIACAL FERMENTATION.

ExPERIMENT I.—Some urine was placed in a warm situation
until it had commenced to ferment and formed a deposit. A
quantity of freshly voided urine was then inoculated with some of
the deposit from the fermented specimen. The total solid contents
of the mixture was then determined and found to be 4-474 per
cent. dry at 100°C, The mixture was neutral in character,

On July 15th the following mixtures were made—

A. 50cc. inoculated urine 4+ 50ce. Water.
B. &50ce. = s 1 20ce. 4 25ce. “ Sanitas.”
C. 50ce, 5 3 + 50ce. &

The mixtures were placed in loosely corked bottles, and allowed
to stand until July 27th, when each was made up to a known
volume, and the total solid contents, and the alkalinity or acidity
determined.

Mixture A was dark in colour, and very cloudy, while B and
C, were perfectly brilliant and sweet.

Original total. Total solid  Original Final Final
solid contents, contents at end. acidity. acidity. alkalinity.

A, 24237 1-782 - — 21-0ce. N/10 H, SO,
B. 8712 8712 22:50 22-50

C. 5188 5'188 4500 4500






19

N/10 solution of sulphuric acid, the total alkalinity therefore
being equal to 117-35ce. N/10 H, S0,.

Assuming the loss of solid contents to be entirely due to urea,
it is expressed as 0:566 grm., whereas the ammonium carbonate
which was found present required the conversion of 0:351 grm.,
thus accounting for 62:01 per cent. of the total quantity.

Aceric FERMENTATION OF Arcorior.

Although T have made a great number of experiments, using
both chemically prepared aleohol, and also white and red wines,
upon the general plan already indicated, altogether they may be
stated to have resulted in failure. That is to say, the alcohol was
not oxidised into acetic acid, nor did the sugar or the total solid
contents (of the wines) diminish appreciably in amount. In some
few cases the acidity increased somewhat, but in these it was rather
at the expense of some other constituent than sugar or alcohol.

I hope some day to continue this branch of the investigation to
a suceessful issue. j

PurreracTiox.

ExpPEriMENT I.—One pound of beef steak was extracted with
water during two hours at a gentle heat, after which the extract
was cooled, filtered and made up to 250cc. The total solid
contents of this extract amounted to 2:764 grm. in 100cc.

The following mixtures were now prepared and then placed in
clean stoppered bottles :—

A. Tice. Extract of Meat 4 25cc. water.
B. Tbcc. 5 3 -+ 25cc. ¥ Sanitas ? Fluid,
. Thce. ” »» =+ 20ce. water+ lece. ** Sanitas Emulsion.

After standing 20 days, the total solid contents of cach mixture
was again determined and the results are given below :—

Original total Total solid contents after Loss due

solid contents, 20 days in closed bottles. to putrefaction.

A, 2.073 1.862 0.211grm. or 10.18 per cent.
B. 2.7465 2.7465 ' —

C. 2.9975 2.9975 —

n 2






21

by the life action of micro-organisms, among which the dacterium
{ermo is one of principal importance.

Experimext III.—Now, before the chemical examination
which has just been reported was made upon the several mixtures
A, B and C, they were each made up to 150cc. by the addition
of water. Of these diluted mixtures there were now taken re-
spectively 100cc. (A), 100ce. (B) and 90ce. (C), and these
portions were allowed to stand further twelve daye, after which
they were again chemically examined. The results are expressed
in such a way that the change is at once apparent.

Loss due

to putre- Alkalinity or  Alkalinity or

acidity at start. acidity at end.

q‘éz-tal :uliﬂ Total solid
residue at com= . .ique at end.

mencement. faction.

A. 0492 0-390 0:102  Neutral. T7-77cc.N/10acid

B. 0490 0+375 0115 Neutral. 8°'49cc.N/10acid

C. 2:3733 2:3783  Nil. 27cc. N/10  27ce. N/10
NAHO NAHO

Expressing these results in words, if may be said that while the
mixtures A and B during this further period of exposure, lost
respectively 207 per cent. and 234 per cent. of their total solid
contents by putrefaction, the mixture C lost no part of its solid
contents. Further, it is important to note that, whereas in the
earlier stage of the observations, no ammoniacal produet was
formed in A and B (unless indeed an acid product able to exactly
neutralise it was also formed) in this later stage we have an
alkaline product of putrefactive decomposition in mixtures A and
B, which required respectively 7*77 and 8-49ce. of N/10 sulphuric
acid to neutralise.

These facts accord with what was previously known regarding
the chemistry of putrefaction, and they also &assist in forming an
accurate mental appreciation of the stages in which that process
is completed.* They further establish the antiseptic properties
of *Sanitas’ and its germ-destroying character, for all the mix-
tures were equally exposed to the attacks of micro-organisms,
which flourished in the unprotected mixtures, but were destroyed
by the ** Sanitas ” present in the protected mixtures.

* See also my Paper entitled ¢ Contributions to the History of
Putrefaction.”—Journ. Chem. Soe. (Trans.) 1880, p. 15.
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SALIVA AND THE FERMENTATION OF STARCH.

ExrermesT I.—A solution of starch was made and then
inoculated with a small quantity of saliva, after which the total
golid contents were determined and found to amount to 1.732 per
cent. dry at 100° C.

The following mixtures were then prepared and placed in open
test glasses on July 13th :—

A. 50ce. inoculated starch solution<4-50cc. water.
B. 50ce. o + s +25cc. ,, +25cc. “Sanitas.”
C.: 50cc. . - + +4-50ce. ** Sanitas.”

The * Sanitas ** Fluid which was used in this experiment gave
5-902 per cent. total solid residue dry at 100° C., and contained
matter which reduced Fehling’s copper solution equal in amount to
2-7025 grm. grape sugar per 100cc.

‘On July 24th the solutions were made up to a known volume
and chemically examined, with the results which are shown in.the
following synopsis :— :

Sugar originally Sugar present  Difference due to Percentage of
present. ut end. actionof ptyalin.  starch converted.
A None 0-577 grm. 0377 60
B. 06756 0-700 —_ —_
C. 1-44 1-3512 —— -

It is seen that in the absence of * Sanitas’ the starch in the

unprotected mixture was converted to the extent of 60 per cent.
by the chemical change :— 3

C;'H,‘ DOE 4+ H,0 = C.;I'IHDM

whereas in the mixtures containing ¢ Sanitas’” practically no
change occurred, the slight differences in the quantity of sugar
which were found present before and after, being within the limits
of error of experiment.

ExpeErmmext II. A further experiment was made with an
inoculated starch solution, containing 4:472 per cent. matter dry at
100° C., and with another sample of * Sanitas” Fluid containing
matter fixed at 100° C.=to. 5:975 per cent., and reducing substance,
which, calculated as grape sugar, amounted to 0:6493 per cent.;
the total acidity of the * Sanitas'’ being per 100ce. = to 115cc.
N/10 caustic soda solution, '

SE—————— R
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On August 18th thej,' were examined as before :—

Sugar found Originally
present. present.

0.7874 None 0.7874
0.6345 None 0.6345
0.7132 None *  0.7132
0.6564 None 0.6564

It is apparent from these results, that a' dilute solution of
perexide of hydrogen is without influence upon ptyalin. This
result is not new to science in a general sense, for M.M. Bert and
Regnard have pointed out that while a very dilute solution of
oxygenated water arrests and prevents fermentations which depend
apparently upon the presence of living organisms such as yeast,
bacterium lactis, baclerium termo, mycodermt aceti, ete., it altogether
fails to arrest the changes which are induced by soluble ferments
or zymases such as diastase. This point is now confirmed, and
the experiments therefore, which have been described in this
section, prove that  Sanitas” is double-barrelled, so to say—in
the sense that it not only acts upon organised or living ferments, but
also upon soluble or non-organised ferments. The constituent of
¢ Sanitas’’ which acts upon soluble ferments is that which resembles
sugar in its reducing properties and extract of hops in its bitterness,
and which is designated by the formula C,, H,, O, so far as 1
have ascertained its nature.* It forms, indeed, the bulk of the resi-
due which is left upon evaporation of *“ Sanitas ' to dryness, as this
evaporation causes the loss of all the thymol, camphor, peroxide of
hydrogen, and acetic acid which are present in the original fluid.

Gain.

Dewp

PEPsIN AND 118 AcTION UPON EGG ALBUMEN.
ExperimExT I.—A fresh egg was boiled to coagulate the
albumen, and then three portions of the white of the egg, each
weighing -324 grms. were cut into thin slices and placed re-
spectively in 2-oz. wide-mouthed stoppered bottles.
A. To this portion was added 50cc. of a solution containing
one per cent. hydrochloric acid.
B. To this portion was added 25ce. of water acidulated to the
extent of one per cent. with HCI., and 25cc. of * Sanitas,”
acidulated similarly with HCL.

* Chem. News, vol. 39, p. 279.
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of egg containing 8706 per cent. water, and yielding 12:94 per
cent. of albumen dry at 100°C.

In the case of A, 50cec. water acidulated with pure hydrochloric
acid was employed, and of such a strength that 53-75ce. N/10
NaHO was required to neutralise the whole quantity. In the
case of B, there was used a mixture of 25cec. water acidulated with
the same percentage of acid as A, with 25ce. * Sanitas™ Fluid, to
which a corresponding amount of acid had been added, although
its acidity was practically double by virtue of its own acid character
(25¢ce. = 58ce. N/10 NaHO solution). Mixture C consisted of
50ce. * Sanitas,” to which had been added 1 per cent. of pure
hydrochloric acid, and the total acidity of the solution was
therefore equivalant to 116ce. N/10 NaHO solution.

After the mixtures, containing each 1 grm. of the white of egg,
had stood over might, there was added to each 0°05 grm. pepsin.
and they were all placed in a water-oven maintained at 38°C,
during three hours and fifty minutes. The mixtures were then
thrown upon previously tarred filters, and the undissolved portions
were washed, dried, and weighed.

Dry albumen left—to original albumen. Quantity digested—percentage.

A. 00166 0-128 - 0-872 87:2
- B. 00372 0-286 0:714 714
C. 01146 0-885 0-115 115

ExreriMENT V.—Although, from the results which have
been described, it is obvious that * Sanitas '’ when present in large
amount seriously interferes with the action of pepsin upon albu-
men in an acid medium, there is a loss in weight of the original
albumen employed in the experiments, and to ascertain the nature
of this loss a further investigation was necessary.

In this experiment, therefore, using similar quantities of
albumen (containing 14.08 per cent. albumen dry at 100°C. and
85.92 per cent. water) different solutions were used.

A. consisted of 50ce. dilute acetic acid ; total acidity==>57-5cc. N{ 10
[NaHO.
» 50ce. ,, o 5 i

” o0ce. “ Sanitas " Fluid unmixed ; total acidity the
| same.

) ] " " "

B.
C.

10 F 5 50ce.
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After standing all night with the albumen in the several
solutions, 0:05 grm. of pepsin was added to A and C only, and all
four mixtures were then digested at 38°C. during 3 hours.

The undissolved albumen was determined in the usual manner—

Dry albumen left = Original albumen, Loss = Percentage.
A. 00100 0:0730 0-9270 92-70 -
Bat (112 0-8128 01872 18-72
C. 00874 0-6530 0-3470 3470
Dy 0:2024, - . R

The loss of weight in albumen shown in B proves that of the
total loss in weight experienced in A, viz., *9270 grm., the propor-
tion due to mere solution in the dilute acid is 01872 grm., the
difference of 0-7398 grm. (73:98 per cent. upon original white
of egg used) alone, is due to the true digestive action of the
pepsin.

The loss in weight of albumen in C shows that pepsin loses
most of its digestive capacity when present in a solution of “*Sanitas,”
but not entirely.

The gain in weight of undissolved matter in D proves that
white of egg is insoluble in * Sanitas” even when that solution is
acidulated with hydrochloric acid, and that the albumen enters
into combination with some constituent of the * Sanitas,” forming
an insoluble compound. ' '

The same experience was made in Experiment V., by which it
was also proved that in pure *Sanitas” Fluid (containing, that is to
say, no added hydrochloric acid) pepsin is entirely without action
upon white of egg. The addition of hydrochloric acid to * Sanitas,”
as provedby the result of mixture C in Experiment VI., permits
of the limited action of the pepsin.

“ Banitas” then prevents, in its pure state, the fermentative
change which pepsin can work upon albumen in its absence, and
this antizymotic power is probably distributed over the acetic acid,
the soluble camphor (C,,H,,0;) the thymol and other sub-
stances which are also present in the fluid.

IV. CONCLUSIONS.

In the first part of this memoir, I have dealt generally with the
collective knowledge of the relations of micro-organisms to
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« Nor must it be forgotten that, even after the labour of dis-
covery has been got through, and we have joyfully cried evpnra,
what are called practical difficulties are sure to come in of such a
kind as to render our achievements in a utilitarian sense fruitless.
For an antidote against infection to be of real value, it must be
readily procurable, free from poisonous action, and have such physio-
logical velations fo the organism that it is capable of remaining in
it sufficiently long to exercise its restraining influence on the process
which it 1s intended to counteract. To discover such an agent is
indeed a problem of difficulty.”

I have italicised Professor Burdon Sanderson’s words as
specially worthy of attention, but I venture to assert that the
discovery for which he looks has been already made. While he
and others are seeking amongst the very products of putrefaction
itself, for a reliable disinfectant, there exists in *Sanitas’ the
agent possessing all the characters they regard as essential to an
antidote to infection for general use. Not only is *“ Sanitas” a
natural disinfectant and a mild oxidising agent capable of readily
giving off oxygen when and where required, but it is also as
well qualified by its non-poisonous nature for internal administra-
tion as for external application, and so it can be used for the treat-
ment of all infectious diseases which are located in the human
body, such as cholera, typhoid fever, dysentery, ulcerated bowels
and throat complaints, as also for the other contagious diseases
which affect more particularly the outside surfaces of the body.

‘With further reference to the internal use of * Sanitas” Fluid,
it may be pointed out that, although, by the experiments described
in this paper, it has been proved that * Sanitas” interferes with
the action of pepsin and presumably other digestive ferments,
yet the quantity required to wholly arrest their action is consider-
able in itself, and much greater than that which is competent to
arrest the action of micro-organisms. That is to say—the amount
of “Sanitas” which could be given in doses for the treatment of
such diseases as Cholera and Enteric Fever would not suffice to
cause serious interference with the digestive processes.

In conclusion, T have pleasure in muking mention of the care
and assiduity observed by my assistant, Mr. H. C. Williams,
during the conduct of this research.







