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EXHIBITION OF SPECIMEN.*

—

By DR. A. F. McKENZIE, Monlton.

o s

Mr. President and Gentlemen—About eighteen months ago 1 had the
privilege of presenting for the consideration of the members of this Society a
young woman, twenty-nine years of age, who had been suffering for a littie
over a year from symptoms referable to a uterine tumor. She dated her ill-
ness from November, 1895. Tor a couple of months previous to this she had
been working very hard as a domestic. The first symptoms noticed were
scantiness of urine, sacral pain, leucorrheea, shortness of breath on exertion,
increased menstrual flow, brown pigmentation on the face, and swelling of the
feet after standing for any lengthof time. After awhile she gave up her place
finding that she was unable to fill it properly and accepted another where the
work was lighter. She found, however, that she was not able to do the work
even there and so she came home to her parents. She first came undsr my
care in June, 1896, when she complained of all the above symptoms. The
urine was very scanty, only seventeen ounces being passed in twenty-four
hours. Her menstrual periods were regular but prolonged. She thought she
lost at each period about twice as much blood as she did when in previous
good health. The thyroid gland was.somewhat enlarged. This enlargement
had been noticed about the time that the other symptoms commenced. Sus-
pecting the presence of some pelvic trouble I suggested an examination, and
to this, after some delay, the patient consented. Inspection and palpation of
the abdomen revealed a swelling extending from the pubes half way up to the
umbilicus. It was uniform in shape and semi-glastic to the touch. Itresem-
bled very much in shape, size and consistence a pregnant uterus of about
four or five rnonths; The positive assurances of the patient, with the absence -
of the other signs of pregnancy, together with the intact hymen, excluded this
supposition, and it was considered safe to use the uterine sound. An unsuc-
cessful attempt awas made to pass this, but instead a small catheter was passed
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to the distance of four and a half inches. The uterine mass was movable
and free from tenderness, nor was there any history of attacks of acute pain
with fever, such as would suggest local peritonitis with formation of adhesions.

A diagnosis of uterinc fibroma was made, and the patient was put upon
medicinal treatment of different kinds, including ergot, potassium, iodide,
arsenic, diuretics, laxatives, ete.  As the result of treatment, combined with
the rest she was able to get at hoine, there was some itnprovement in the
general health, an incrcased flow of urine and more regular action of the
bowels, The thyroid swelling also diminished considerably, but the uterine
growth continued to enlarge, so that when I presented her to the Society in
January of 1897 the uterinc diameter had increased from 417 "to 515 ”, with
a corresponding increase in general bulk. At this time the enlargement did
not appear to be quite so uniform as it was when 1 {irst examined her, and by
means of the sound, together with external palpation, it could be determined
that the growth was confined mostly to the left and slightly to the front of the
uterus. The general opinion of the members of the Socicty, who then saw
her, was that it would be wisest to pursuc medicinal treatment for a longer
time before resorting to cradication by surgical means. From this time on-
wards, with very little change in the general symptoms excepting the onset of
some vesical tenesmus and occasional metrorrhagia, the tumor continued to
steadily grow, until in December last the growth reached nearly to the um-
bilicus and the uterine diameter was about 714 ”.

For some months it had been noticed by tne patient that the enlargement
was considerably greater just before menstruating, and measurement of the
uterine diameter before and after menstruation showed a difference of from
14 inch to 1 inch. After consultation an operation was decided on, and for
this purpose the patient was taken to the,Stratford Hospital. The operation
was perforined on the seventh of Janaary, 1898, there being present Dr.
Robertson, of Stratford, who administered the anasthetic, Drs. Fraser and
Deacon, of Stratiord, Dr. Wood, of Mitchell, and mysclf. Chloroform was
used throughout most of the operation, cther being substituted for a time.
The aseptic and antiseptic precantions in vogue at the hospital were strictly
fellowed.  The abdomen, vagina and neighboring parts of the patient were
thoroughly scrubbed with ethereal antiseptic soap, and this was followed by
the free use of solutions of permanganate of potassium, oxalic acid, perchloride
of mercury and sterilized water. The uterine cervical canal was curetted and
swabbed with carbolic acid. After the bladder was emptied the abdom-
inal wall was opened in the median line by an incision extending from the
umbilicus to within half an inch of the pubic bone. After the abdominal
wall was opened a hand was passed arouna the uterine mass and it was found
to be free from adhesions. The tumor was then drawn out as far as possible
by combined traction and pressure. The surface was dark red in color and
scattered over with numerous veins. [t felt very clastic and almost fluctuat-
ing, insomuch so that an attempt was made to diminish its volume by aspir-
ation, bur only a small quancity of bloody serum was withdrawn. The uterine
mass was then drawn to vneside and the left ovarian vessels were divided be-
tween two ligatures of stout catgut passed by means of a blunt pointed pedicle
needle. The artery and veins were tied together. The remaining portion of
the broad ligament, together with the round ligament, was divided between
clamp forceps, care being taken to keep close to the uterine mass. The neck
of the uterus was rcached and no particular difficulty was encountered in
securing the u‘erine artery which was divided between two ligatures. A
peritoneal flap was reflected from the anterior surface of the lower part of the
growth, and this, together with the bladder, was pushed well forwards. The
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right ovarian and the right uterine vesssls were secured in the same way as
those on the left side. A posterior peritoneal flap was reflected back, An
assistant now passed his finger well up in the anterior vaginal fornix, and using
this as a guide the vaginal vault was punctured with sharp pointed scissors
close to the cervix.

Taking this as a starting point the vaginal “ault was gradually, by means
of scissors, separated from its connection with ke uterus.  This was the most
awkward part of the operation, and during its performance the rnight uterine
artery was nicked below its point of ligature. It spurted for a few times in a
manner sufficiently alarming for those concerned. It was, however, fortun-
ately quickly sccured with forceps and again ligated. As it was necessary to
include a certain amount of tissuc in the ligature, some fear was felt that the
ureter might possibly be injured, but subsequent events showed that this was
not the case.

Throughout the operation the urcters were not scen to be recognized as
such. Scvera! small vessels around the Jdivided edge of the vault of the vagina
blecd freely, and some of these were secured with long fine silk ligatures. The
uterine vessels on both sides and the ovarian on one side were also secured
with long silk ligatures, it being thought best not to trust to the catgut alone.
All the silk ligatures were now brought down through the vagina and the peri-
toneal flaps were allowed to fall together, but the edges were not sutured.
The vagina was packed with iodoform gauze, one strand being placed slightly
through the opening in the vaginal vault. The intestines and omentum were
replaced in position and the abdominal wound was closed, the peritoncum by
a continuous catgut suture and the muscular aponeurosis and skin by inter-
rupted sildworm sutures. The patient was put back to bed and was in very
good condition considering that she had been under chloroform four hours.
Although the operation was for various reasons a long one, the amount of
blood lost was very small.  The subsequent management of the case was left
in the hands of Drs. Fraser and Deacon. The recovery after the operation
was very satisfactory. The highest temperature recorded was 100 1-5°
Shortly after the patient was put to bed one hypodermic injection of 1-8 gr.
of morph. sulph. was given, but no anodyne was subsequently needed. There
was a slight vaginal discharge, but the gauze did not require changing until
the fifth day. An evacuation of the bowels was secured about the same time.
The abdominal sutures were removed about the tenth day. About tne same
time the first silk ligature came away from the vagina. The last one did not
come away until the end of the fifth week, and to cause it to come away some
elastic traction was necessary. The patient was able to sit up out of bed
at ihe end of the fourth week.

At the present time, seven months after the operation, the patient expres-
ses herself as feeling well.  She is able to d» a fair day's work. Has no pain,
excepting a slight backache if she is on her feet most of the day, but a short
rest in the recumbent posture soon relieves this. She has the hot flushes
which are generally presznt after removal of the ovaries. The brownish pig-
mentation spots have mostly left her face ; the abdominal cicatrix is irm. A
digital examination shows the vagina to be closed in at its upper part by a
slightly puckered cicatrix ; there is, however, no perceptible shortening of the
canal. There is no tenderness, nor signs of pelvic exudation, nor a1y ten-
dency to prolapse of the vaginal vault. With the exception of 2 few ‘lases of
a laxative she has taken no medicine since leaving the hospital.

The specimen which I present for your examination consists of the enlarged
uterus, the fibroid growth and the uterine appendages. It has been preserved
in a solution of formalin, and as a result has beccme changed from a dark red
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to almost a white color. At the present timne the uterine canal measures six
inches, and the mass weighs 23{ pounds. At the time of removal the uterine
diameter was 714 inches. The weight was not taken at that time, but was
probably bztween four and five pounds. After removal an incision was made
into the growth and a considerable quantity of bloody serum escaped. The
growth is intramural and made up of bundles of fibro-myomatous tissue, inter-
lacing with one another in such a loose manner as to leave spaces which were
filled with bloody serum. These spaces are probably not cysts in the proper
sense of the word, and instead of calling the tumor a fibro-cyst it would pro-
bably be better to style it an cedematous intramural fibro-myoma. Micro-
scopical examination shows it to be made up of interlacing bundles of loosely
connected fibres. The right ovary is slightly enlarged and cystic.

Probably a few further remarks concerning the operation would not be out
of place. TFirst, as to the advisability of surgical interference. In spite of
persistent medication with the remedies ordinarily used the tumor kept
steadily growing ; at no time had the patient any very severe pain, and she
enjoyed a moderately co:nfortable existence as long as she did not have to
work. Had she been ten or fifteen ycars older it might have been wise to
temporise in order to see what effect the menopaase would have on the growth.
The patient, however, was young—had probably ten or fifteen years ot mens-
trual life before her, and if the tumor kept growing as it had been doing, no
doubt it would have been only a year or two longer until she would be a help-
less invalid. Moreover, some authorities teach that these cedematous myomata
have not the same tendency to become self-limited and cease growing at the
menopause as have the firmer varieties. Treatment of these growths by
clectrolysis is strongly advocated by some authorities I have no personal
acquaintance with this method, but judging by what I could learn of the mat-
ter by reading, I did not think the prospects of cure by the use of electricity
were sufficient to warrant me in advising the patient to incur the risk and
expense of the experiment. Of surgical procedures choice had to be made of
the following: (1) Enucleation of the growth alone; (2) Removal of the
ovaries and appendages in order to bring on artificially the menopause ; (3)
Amputation of the uterus, leaving behind the whole or portion of the cervix ;
(4) The method which was adopted, viz., complete removal of the uterus with
the appendages, or as it is styled by some, pan-hysterectomy.

Regarding the removal of the growth alone this would certainly have been
the most desirable operation had it been practicable, but the base of the tumor
was so intimately incorporated with the substance of the uterine wall and
extended so closely to the mucous surface, that it appeared that it would be
extremely difficult and hazardous to the patient to undertake any such pro-
cedure. Removal of the ovaries would probably have stopped the menor-
rhagia, and in course of time might have caused the growth to disappear.
After removal of the ovaries, however, there is no very good reason for leaving
the uterus in a case of this kind. If on opening the abdominal wall it were
found that the ovaries were within easy reachand the growth and uterus were
bound to important organs by strong adhesions, it might possibly be wise to
remove the appendages alone. Amputation of the uterus, leaving the cervix
or a portion of it, would have been difficult in this case owing to the amount
of the cervix which was involved in the growth. At the time of the operation
it appeared that it would be easier to remove the entire uterus. Another
reason for performing complete extirpation was that the appearance of the
growth srongly suggested that it might be sarcomatous.

The principal points to be observed in the performance of this operation
are prevention of sepsis, control of heemorrhage, and avoidance of the ureters
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After proper ligation of the ovarian and uterine vessels on both sides, there is
no possibility of alarming hamorrhage although there may be troublesome
bleeding points after division of the vaginal vault. The use of long silk liga-
tures and leaving them to cut their way through the vessels may seem like a
rather primitive method of procedure. However, we did not feel like trusting
to the catgut alone for the control of the large vessels, as it was first intended
to do. Moreover, the silk ligatures being brought into the vagina, acted as a
means of drainage, and after they had done their work there were no foreign
bodies left in the pelvis such as would have been the case had they been cut
off short. It would perhaps bave looked more like skilful surgery to have
sutured the peritoneal flaps, but the result showed that this was not necessary.
It has been urged by some that in removing the entire uterus there is greater
likelihood of vesical, rectal or vaginal prolapse, than if the cervix were left.
Ii is stated, however, by some who have a considerable experience, that this
objection is more theoretical than practical, and certainly in this case up to
the present time there is no sign of prolapse wbkatever. Avoidance of the
ureters is a very important point. In its normal position the ureter on enter-
ing the pelvis crosses the bifurcation of the common iliac arteries and running
beneath the broad ligament makes its way toward the bladder. The distance
of the ureter from the side of the cervix is given by different authorities as
from 14 to 34 of aninch. At this point it is crossed by the uterine artery.
As stated before, the ureters were not seen to be recognized as such through-
out the operation in this case. In some cases, however. particularly where
adhesions are present, the ureter may be much displaced from its normal
position.

SOME LEADING EUROPEAN GYNAGCOLOGISTS.

By A. LAPTHORN SM™MITH, B.A.,, M.D,, M.R.C.S.Eng., Montreal, Can.

This letter will give a short description of what I saw at Leipsic and
Brussels, and will conclude my series of three articles on the above topic :

SANGER of Leipsic is a man of about forty-five years of age, and, like all
the great men [ have seen over here, he is a tremendous worker. Although he is
titular professor o the University,he has no beds at the public hospitai, but he
invited meto his private hospital, No. 24 Koenig Strasse, where he has twenty-
five beds, and attends rich and poor alike. He told me that he had had no
dcath there for seven months, during which time he had performed two
hundred and twenty operations, seventy of them being laparotomies, either
vaginal or abdominal. He attributed his success to his very rigorous asepsis,
he and all his nurses and assistants preparing their hands for twenty minutes
before the operation. For ten years he has been using coarse sand and
soft soap for his hands, followed by alcohol and then sublimate wates.
He uses nothing but silk, which is prepared as follows: Ist, it is boiled in
1-100 of washing soda to remove the dirt, and then in Bergmans solution,
namely 10 of subhmate, 200 of alcohol, and 800 of water. It is then wound
on little pieces of wood on: which the size is marked and kept in sublimate
alcohol. The patient is always shaved the day before and her skin is pre-
pared with soap and water, ether and alcohol and sublimate  The
preparation of the patient occupied three-quarters of an hour. The
assistant in charge of ligatures burned them instead of cutting them. The
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first operation was for the removal of a four pound fibroid by abdominal
hysterectomy. IHe removed it with clamps very quickly and then tied each
artery separately with No. 6 silk. He only crosses his first knot once. His
hemostasis is very perfect, and he keeps. on tying until the wound is abso-
lutely dry. His method of sewing up the abdominal wound is peculiar; he
passes silk sutures on two needles from within every centimetre apart, includ-
ing the whole abdominal wall, but only the very edge of the skin. Before
tying them he puc in another row of interrupted No. 3 silk sutures so as to
bring the fascia and muscles together exactly, and these remain permanently.
Between the through-and-through stitches he placed superficial sitk ones
every hall centimetre, so that they were very close together., The wound was
then covered with a light strip of idoform gauze and covered with a large
strip of plaster very carefully sealed. Next day he did a precisely similar
operation. Ile takes about one hundred minutes to do the operation, being
the most careful man I have yet seen. Ether was the anasthetic used and
the inhaler was a large wire mask covered with rubber, completely covering
the face, so that a comparatively small quantity was employed. As the
patient was only twenty-six years of age he left the ovary and tube in
the peritoneal cavity so as to prevent her from having the nerve storms of
the artificial menopause.  The third morning he removed a hernial sac from
the left inguinal canal, which contained 2 rudimentury uterus, a tumor of the
right tube and ovary and a rudimentary left tube. This was a very rare case,
there being only a few onrecord. The fourth morning he performed implan-
tation of the ureter into the bladder. I was fortunate in seeing this operation,
as this was only the third time that it has been done in Germany, once by
Waurtzel and once by another operator whose name I forget, although it has
been done in America several times, I think by Boldt of New York. On
opening the abdomcn he found that she had closed tubes and that one
ovary contained a iarge cyst. He cut out the cyst and left the rest of the
ovary after carefully sewing up the flaps with fine interrupted silk ligatures.
He opened up the closed tubes by cutting off the fimbre, and sewing the
mucous membrane to the peritoneal edge, so as to make a new pavilion. The
patient, who was a young woman, had had a very severe first confinement dur-
ing which the uterus and ureter were torn across, and when they healed there
was a utero-ureteral fistula and her urine poured constantly from the cervical
canal. Sanger began by cutting theureter off level with the uterus after put-
ting a temporary ligatureonit. He thensewed up the holein the uterus, after
which he dissected out the ureter from its original home beside the iliac artery
until he had it free to a distance of six inches. He then closed the long
opening in the peritoneum, after which he threaded the ureter attached to a
bodkin, so to speak, between the peritoneum and the abdominal wall into the
top of the bladder where he carefully stitched it. I have since heard that the
operation was a perfect success. [ was perfectly delighted with the few
mornings I spent with Sanger,and I have no hesitation in classing him among
the world’s gynacoiogists of the first rank.

ZWEIFEL of Leipsic is the gekeimsatk or chief professor of gynacology,
and has a large number of beds ir the public hospital for women, which is a
large and beautiful building. He is about sixty-five years of age. I saw him
perform a very difficult operation for vesico-vaginal fistula in a woman who
had hysterectomy several years before in .another city. As the day was dark
he used a very nice electric head light supplied from the street current. The
nurses did all the shaving and scrubbing in the operating room while the
assistants were getting ready. As it was high up he had the greatest diffi-
culty in paring the edges and in passing the ligatures, and then he found that
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in paring the fistula he had opened into the peritoneal cavity. He at once,
without rising from his seat, made a nine-inch incision in the abdomen and
instead of using Trendelenburg's posture to get the :testines out of the way,
an assistant took the bowels out of the abdomen and held them back 50 as to
give him room and in this he had great difficulty. As Leipsic is Trendelen-
burg’s town, I was surprised to see auyone in Leipsic open the abdomen with
the patient horizontal. He finally succeeded in closing the fistula 5o that .it
stood the test that the bladder being distended with water, none escaped
cither into the peritoneum or into the vagina. He closed the abdowminal
incision with one layer of catgut for the peritoneum ; a second for the fascia
and a third for the skin with a sort of sewing machine lock-stitch, with two
needles, which I had never seen e]sewhere, and which made a very fine union
of the skin. His assistant then operated on a ventral hernia which had
followed laparotomy. As he did not employ Trendelenburg’s position he had
a good deal of difficulty in keeping the bowels in. [ saw a very interesting
operation performed by Dr. George Trendelenburg’s assistant. It was a
colr tomy for cancer of the rectum and uterus, and instead of opening the
colon in the inguinal region, iie made a median incision near the epigastrium
and drew the transverse colon out two or three inches and sewed it there.
Then he made another incision two or three inches to the left of the first, but
only through the ckin. The loop of intestines was passed under the skin and
brought out of the second incision and carefully stitched there. The first
incision was carefully closed and sealed with collodion, after which the bowel
was opened at the second incision and the mucous membrane sewed to the
skin, when the pent-up foecus poured cut. By this ingenious operation,
invented by Winzel and Van Hacker of Innsbruck, perfect control of the
artificial anus is obtained, simply by pressing a pad over the colon as it passes
under the skin, and the patient can have one or two evacuations a day.

TRENDELENBURG of Leipsic. Although not a gynacologist, yet he has,
next to Lister, done more for gyneecological surgery than any other man living,
and I (nade him a visit especially to tell him that we theught of him and
thanked him every time we did an abdominal hysterectomy or other piece of
difficult pelvic surgery. Those of my readers who have never seen a bad pair
of pus tubes removed in the pre-Trendelenburg days, can have no idea of
the misery which the operator endured nor of the danger to which the patient
was exposed. As the work was all done in the dark, the intestines were often
torn or infected without our knowing it, or some little artery would be steadily
pumping into the peritoneum without being seen. Now all that is changed ;
the intestines are out of the way, and we cover them with sterilized towels and
we have a large,well ligzhted space to work in,so that we tie every oozing point
until the peritoneum is perfectly dry and clean. As I did not see any nice
table there it would te quite appropriate if the abdominal surgeons of America
were to present him with a solid silver Trendelenburg table. I attended one
of his clinics at which there were over a hundred students present, and it was
easy to see how much he was beloved by them. He is a man of over fifty,
but of exceeding modest appearance, and as he called batches of students
down to the arena to examine the patients who were wheeled in, he gave each
one the marks he had earned.

Jacoss of Brussels, although only thirty-five years of age, has by his enor-
mous industry reached one of the highest positions in Europe. I am told
that he is not connected with the University, the position of professor of
gynacology there being held by a military surgeon ; nor has he any beds at
any of the public hospitals of Brussels: but he has forty-five beds at his own
private hospital which is the most beautiful I have seen either in Europe or
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America, and its cost being over a hundred thousand dollars. The nurses are
Catholic sisters, He has opened the abdomen by vagnia, mostly for hyster-
ectomy, seven hundred times with a death rate of less than two per cent, and
he has performed over one hundred abdominal laparotomies for removal of
the uterus and appendages with less than two per cent. of deaths. His method
of disinfection is peculiarly his own, so I will describe it : 1st. He scrubs the
patient with green soap dissolved in alcohol, and shaves her himself. If the
operation is a vaginal one then he uses a sponge on a holder to scrub the
vagina. The field of operation is then scrubbed with cqual parts of saturated
solition of carbonate of ammonia and bitrate of soda. He then scrubs with
alcohol, then with two per cent. of formaline. The first morning he did a
perineorrhaphy, taking a great deal of time to it, but doing it beautifully, using
black silk for most of the stitches, only three of them being of silkworm
gut. The stitches were only one-¢ighth of an inch apart. He then sealed
the wound with alternate layers of iodoform and collodion, so that it was
quite air and ivater proof. He obtains his silk from a Bordeaux chemist
already sterilized, wound on glass tubes and enclosed in other tubes sealed
with a rubber band. The Bordeaux firm buys it from a Philadelphia
firm, which in turn buys it from an English firm, which in turn obtains
it from China. He has also the daintiest operating room I have
ever seen, all the tables being of polished brass and plate glas:. Next
day he removed the uterus tubes, and ovaries by the abdomen for double
pyosalpnix, an ovarian cyst and a fibroid tumor. One peculiarity about
his method is that he cuts first and ties only the vessels which spurt
as he goes along, his object being to put four or six ligatures at the
most on the isolated arteries and not on the nerves. And this reminds
me of his answer to the important question which was the main object of my
visit to Brussels. Why, I asked, did he abandon vaginal hysterectomy with
clamps in which he had become so wonderfully successful? Because, he said,
with the clamps you compress the neryes and cause the woman so much
suffering for two days that it takes her two weeks to’ get over it, while if you
tie only the arteries and close up the peritoneum, she will .be practically well
the next day. In this case as the tubes were adherent to the whole anterior
surface of the rectum, he carefully detached these with scissors until he had
entirely freed the two large tubes as thick as sausages. He then removed
them in one piece wilih the uterus at the level of the internal os, and
cauterized the cervical canal, and sewed the two flaps of the cervix together.
The denuded rectum was cleverly covered by sewing the anterior flap.to it.
He had the fewest assistants I have yet seen, one of them being dispensed
with by using an abdominal speculum or retractor at the lower end of the
incision, and this was held tightly drawn down by having a chain and a
weight attached to it, and he did fiot have any side holders. In closing the
abdomen he used thin buried silkworm gut for the peritoneum and fascia,
and larger ones for the fat andskin,.and he dressed it with plain dry sterilized
gauze ; but this was covered most thoroughly with diachylon plaster, several
layers, each piece overlapping the other. He wvas very careful and took
nearly two hours to the operation, chloroform being used ; he tells me that
he considers half an hour more of no consequence compared with the impor-
tance of thorough hemostasis, Like Sanger, he brings the skin sutures very
near the edge-of the wound. Next day he removed an ovary ard tube from:
a young worman, although he told me that his experience with conservative
surgery was far from satisfactory. In. cases in which he had cut out the half
of an ovary they had suffered for many years afterwards from cicatrical
contraction.in the portion that was left; while in. cases in which he-had
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removed the uteras for fit.0id, leaving the ovaries, the latter had within two
years completely atrophied. Moreover, he said that since we had ovarian
:extract at our command, we no lnrager have anything to fear from the artiﬁcial
menopause. To every woman in whom this occurs he gives extract of cow’s
ovaries every morning in a glass of port wine, which makes it so palatable
that they do rot know they are taking it. Hesays he has even cured insanity
with it. The next day he removed tubes and ovaries from a woman whose

peritoneum was covered with miliary tubercle which, he said, he had several

times seen cured by laparotomy.  He allows his paticnts to cat heartily the
day before the operation, but not for several days after; he does not fear
distension of the bowels, which he says always retnains sepsis. He never
gives strychnine, but gives them plenty of morphine if they are in pain. He
thinks that the high death rate of certain celebrated operators is due to their
working at such great spced that rigorous asepsis is impossible. Next day he
removed a cancerous uterus by the abdomen, first getting rid of the appen-
dages and fundus down to internal os. He then split the cervix down the
middle so as to get his left forefinger into the vagina, previously stuffed with
sublimuate gauze, rendering the removal of the cervix very easy,as he had only
to cut it all around as it lay on. his finger, at the same time feeling if the
vagina was infiltrated. He also feels if there are injected glands in the broad
ligament and removes them. In all his work Jacobs is an artist, using his
knife like a paint brush, while in his plastic work one would think he was
sketching with a pencil. 1 had the pleasure of spending an evening with him
at his palatlal residence, 53 Boulevard Waterloo, full of rare works of art,
and was astonished to see him and one of his assistants sit down at two pianos
and play Wagner’s most difficult pieces at sight while another sang.

This concludes my series of three articles, and I trust that my effort to
share the priceless privilege I have enjoyed of seeing these great men at
work will be appreciated by those who cannot get away and who must see
these things through the eyes: of others.

s \
i
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Special Selections.

THE TOXIC ORIGIN OF DISEASE."

—

By TroMAS RICHARD FRASER, M.D,, F.R.C.P.Edin., LL.D.Aberd., F.R.S,,

Professor of Materin Medicn and Clinical Medicine, Univerwity of Edinburgh.

When this Association last met in
Edinburgh the Address in Medicine
was delivered by the accomplished
and universally beloved physician,
Dr. Warburton Begbie, and notwith-
standing the lapse of ime, I can still
recall—and there are others here also
able to recall—the thesis which
formed the subject of the address, ex-
pressed in the inquiry, Has the
practice of medicine made a single
step since the time of Hippocrates?

In dealing with this thesis, Dr.
Begbie described the history of medi-
cine from its beginnings, as only
could be done by one who had not
only carefully studied the writings of
the Fathers of medicine, but had also
made himself familiar with the work
of their successors. The doctrines re-
garding the nature of disease, which
successfully replaced each otherdur-
ing the twenty-three centuries dealt
with, were clearly described, and, as
was to be expected from the practical
physician, he fully discussed the bear-
ings of these doctrines upon treat-
ment, and pointed to the more con-
spicuous acquisitions in the healing
art which had enriched practical
medicine.

He had the opportunity of showing
how greatly medical doctrine had
been transformed by Harvey's dis-
covery of the circulation of the blood ;
how the diagnosis of pulmonary and
cardiac disease had received an ex-
tension and previously unknown defi-
nition from Laennec’s discovery of
auscultation; how the memorable
discoveries and courageous applica-
tionsof nitrousoxide,ether,and chloro-

form, by Horace Wells, Morton, and
Simpson, had deprived the knife of
the surgeon and the reproduction of
animal life of much of their former
terrors and anxieties ; and how by
that vaccination, which will .ever be
associated with the name of Jenner—
the first and still unsurpassed means
of restricting the ravages of a fatal
infectious disease—an almost incal-
culable benefit had been conferred
upon the human race.

Irom his elaborate survey of the
history of medicine, he concluded that
no general doctrine—chemical, physi-
cal, humoral or physiological—had
been propounded which satisfactorily
explained the nature and production
of disease : that therapeutic advance-
ment had been obtained, chiefly by
the observation of patients, by ad-
hesion to the classic method of
rational empiricism ; and that by this
method such valuable accessions to
the means of treating disease had
been gained as the administration of
turpentine in pulmonary gangrene
and bronchitic affections; of quinine
in intermittent fever ; of iodide of
potassium in syphilitic periostitis and
thoracic aneurysm ; of bromide of
potassium in epilepsy ; and of cod-
liver oil in pulmonary tubercle.

It may not be without interest to
consider to-day how far, and in what
directions, this great and wide subject
of medicine has chiefly advanced
since Dr. Begbie delivered his address.
The intervening period is the relative-
ly brief one of scarcely a quarter of a
century. It has, however, been sig-
nalized by a great increase of know-

* Address in Medicine at the Annual Meeting of the British Medical Association at

Edinburgh, July, 1898.
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fedge regarding the fundamental
sciences of chemistrv, physiology, and
morbid anatomy ; by the creation of
phafiracelogy as a science of the
act®yn ot remedies; by steady ad-
vance in symptomatology and diag-
nosis, and above all by so remarkable
a development ‘n our conceptions of
the nature and production of many
diseases, that we .appear almost to
have attained a position, vainly sought
for duriny centuries by our predeces-
sors, of being able to formulate a
doctrine of disease, founded upon the
satisfactory basis of cxperimental
demonstration, and sufficient to ex-
plain many of its forms and to al-
ready provide us with assured means
and principles for its prevention and
treatment.

While fully acknowledging the
merits of the workers in medical
science and practice by whom this
gratifying progress has been made,
it cannot be forgotten that the neces-
sary pioneer work was undertaken
amid difficulties of exploration in
dark and unknown regions ; and that
- but for this pioneer work the present
generation would not have been able
to-reap so prolific a harvest of medi-
cal discovery.

This indebtedness to our predeces-
sors is nowhere more conspicuously
shown than in the advancements that
have been made in the diagnosis of
disease. QObservation, carefiil and :in-
telligent, practised by the Fathers of
medicine, had already constructed a
ncsolngy sufficient to distinguish the
great majority of diseases. and so
complete that it is doubtfui if much
advance could have been made had
the methods in use at the commence-
ment of this quarter of a century alone
be trusted to. The introduction, how-
ever, of physical aids to our senses,
and of chemical applications and
methods—each rendered possible by
the growth of collateral science—has
placed us in a position from which we
have been able to advance in accu-
racy of diagnosis, and even in the
discovery of new diseases..
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By the apparatus now in use for
blood determinations the condition of
this fluid in regard to many of its
most important constituents can be
exactly determined, and information
can be obtained valuable for treat-
ment, and previously unattainable by
any perfection of intelligent observa-
tion by means of the unzided senses.
The sphygmograph depicts with pre-
cision-of detail changes in the pulse
which: are difficult to apprehend by
the unaided finger, ever after a long
apprenticeship,and above all increases
the usefulness of the physician by in-
dicating the characters which, with-
out its use, he should be trained to
detect. He is thus enabled to appre-
ciate changes, which are not only of
the highest value in prognosis, but are
also frequently sufficient, either in
themselves or aided by the most
superficial of further observation, to
justify without auscultation the diag-
nosis of the cardiac lesion which is
present. The ophthalmoscope has
increased the certainty of diagnosis of
many nervous affections and toxic
processes, and some of the difficulties
of clinical observation have been
overcome by radiography, whose
capabilities, however, are as yet un-
developed.

By the introduction of chemical
processes applied especially to theé
examination of the stomach contents,
and of the urinary and other secre-
tions, diagnosis has alse been advanc-
ed, and previously unknown precision
has been obtained. The agglutinat-
ing effects of the blood serum in cer-
tain infective diseases, as typhoid,
Malta, and relapsing fevers, and in
cholera and anthrax, upon their re-
spective pathogenic organisms ; and
the application-of chemical pigments
to reveal the existence of the micro-
scopically minute o.ganisms of such
diseases as pulmonary tubercle, pneu-
monia, and diphtheria has removed
many of the perplexities of diagnosis
and rendered identification almost a-
mechanical art.

While by these and other means
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the diagnosis of discases—a funda-
mental work in the art of medicine—
has conspicuously advanced during
the last quarter of a century, this
advancement, however great, does not
in itself justify any claim to a nearer
approach to thc realization of the
highest aims and objects of medicine.
Diagnosis, for the most part, deals
only with symptoms, it has no imme-
diate concern with the true nature of
the malady, and until this has been
de*ermined progress in treatment can
only be tardy and unsatisfactory.
The history of medicine has shown
that the advarce in thesec two depart-
ments has rarcly, if ever, been
parallel or equal. The onc may
reach a position of almost ideai per-
fection, while the other still remains
inthe initial stage of vague specula-
tion. This is exemplified by the pre-
sent state of knowledge of nervous
discases. Minute symptoms have
been identified, and have been so
arranged in groups as to constitute
special diseases, and thvs numerous
forms of disease associated with
morbid lesions of parts of the spinal
cord or brain have been created. The
elaboration is a remarkable triumph
of painstaking and skilful observation
in symptomatology and in morbid
anatomy. It presents a field for the
training of the powers of observation
and reason, probably unsurpassed by
any other problems in practical medi-
cine, and the soiution of these prob-
lems is undoubtedly a cause of satis-
faction to the physician, as it frequent-
ly also is to the patient. To what
extent, however, is the patient a
gainer? To what extent is the object
of diagnosis and of all medical know:-
ledge fulfilled? It must be admitted
that the gain in most cases is disap-
pointing. The natural course of the
disease is no doubt often beneficially
modified, but usually to only a slight
extent, unless surgical treatment be
successfully applied, which even the
scientific discoveries of Ferrier and
Horsley and the surgical skill of
Durante, XKocher, Macewen, and
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others have rendered possible in rela-
tively few cases. Whether thic inves-
tigation of the condition of the patient
leads to the diagnosis of acute ascend-
ing paralysis or anterior cornual de-
generation, of spastic paraplegia or
Jocomotor ataxia, of syringomyelia or
bulbar paralysis, the methods of
treatment are much the same; and
while we may have some satisfaction
in adopting measures to relieve symp-
toms or to protect the patient against
conditions favorable ‘o the progress
of the disease, or to increase the
general powers of resistance, we most
frequently find ourselves in the mor-
tifying position of being unable to
curc the disease. In those cases, on
the other hand, where it is possible to
advance from diagnosis to the deter-
mination of the actual cause of the
disease, whet remedies are employed
which have been proved to be cura-
tive as regards that causc, the discase,
whatever be its position in the artifi-
cial nosology of nerve affections, may
in many instances be arrested in its
progress, and many even be cured,
provided the affected tissues have not
already undergone incurable destruc-
tion.

At the present epoch in medicine it
is especially interesting to recognize
that the latter gratifying results are to
be obtained when there is reason to
believe that the disease has been
caused by a toxic substance present
in the body;, and that according as this
substance is the poison of syphilis, or

‘of rheumatisiny, “or of malaria, is the

cure effected by remedies which have
proved capable of annulling the toxic
effects of these poisons. Itis thereby
shown that the disease is not truly a
product of the structural alterations
which are present, but of a hurtful
substance or poison capable among
other effects of producing these struc-
tural alterations. Simiilar facts are
observed with many ordinary poisons,
and an association, highly significant
in regard to the production-of disease,

is thus indicated. Many of the more

common poisons also produce changes
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in structure closely simulating the
changes of disease, as the peripheral
neuritis,anterior cornual degeneration,
granulo-fatty degenerations, and ar-
terial sclerosis of lead; the liver
steatosis and yellow atrophy of phos-
phorns ; and the fatty degenerations
and diffuse sclerotic of hyperplasia of
the liver, the peripheral neuritis and
the atheromatous changes -in blood
vessels produced by alcohol.

By such facts, acquisitions of mo-
dern pathology, it is strongly sug-
gested that the structural changes
found in many diseases may, after all,
be mere manifestations, associated

with other effects, of a cause which.

would thus assume the importance of
being the essence, the vera causa, of
_the disease, and that this essence is a
toxic substance. Thisidea is rapidly
becoming the predominant doctrine
of the present-day conception of dis-
ease, aud as investigation proceeds it
is almost daily receiving support from
new facts. It hasbeen demonstrated
that the body is constantly subjected
to the risks of poisons produced with-
in itself, as well as of poisons intro-
duced into it from without. Many of
the poisons produced in the body,
such as the ptomaines and ledco-
maines, are of the chemical nature of
the previously known alkaloids, and
not a few of them rival the vegetable
alkaloids in toxic power and repro-
duce their leading effects. Nervine,
for instance is lethal in minute doses,
and acts in many respects like pilo-
carpin ; while muscarin finds its
analogue in theactive principle elabo-
rated by poisonous fungi.

The organism, even in a state of
health, is a veritable storehouse of
these toxic substances. Many of its
normal constituents, such as potash
salts and carbonic acid, are well-re-
cognized poisons; many of the pro-
ducts of its glands, such as saliva and
bile, contain toxic ingredients ; mauy
of the substances formed in the pro-
cesses of disassimilation, and which
enter such secretions-as the urine and
the intestinal canal, are capable of
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disordering heaith and even of en-
dangering life ; and in disorders of
function, even if they amowit to little
more than mere disturbance of nutri-
tion, poisons not found in the healthy
body: are generated and produce the
symptoms of disease. By such toxic
influences the symptoms of cholemia,
gout, rheumatism, uremia, diabetic
coma, stercoremia, and probably also
of chorea, sunstroke, neurasthenia,
asthma and the idiopathic an®mias
receive a sufficient explanation, even
althcugh the toxic substances have
not in all cases been identified.

The doctrine of the toxic origin of
disease has also been applied to men-
tal affactions.  Auto-intoxication
from poisons produced in the intes- -
tinal canal is belicved to be an import-
ant factor in the causation of insanity,
and already neurologists, such as
Nisst and Van Giesen, have expressed
the opinion that the toxamic theory
is destined to clear away much of the
present vagueness regarding the
pathogenesis of mental disease. Fur-
ther, it is not improbable that in
cancer, auto-intoxication by a poison
generated in the cancer cells, equally
with, and in some instances to a
greater extent than, structural de-
generations of invaded tissues, ac-
counts for the symptoms. and for the
fatal termination—a probability which
has been strengthened by the separa-
tion from cancer of a substance
possessing a hyperthermic and power-
fully lethal action.

The widely acting pathogenic in-
fluence of poisonous substances has,
however, received its most definite
and convircing support from the re-
markable discoveries in bacteriology
which have signalized this period.
The gravity and wide prevalence of
infective diseases had rendered them
a subject of special study from the
earliest period. Rhazes in the seven-
teenth century propounded the vicw
that smallpox was essentially a fer-
mentative disease, and thus originated
the doctrine of the fermentative nature
of al] infectious disease. Previously
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to this time a theory of the parasitic
origin of these diseases have been
propounded, and its more enthusias-
tic supporters gave a reality to their
views by such statements as that
syphilis was caused by a minute
worm, and measles, smallpox, and
plague by infusorial animals or invis-
ibly minute insects. With the intro-
duction of the compound microscope
the parasitic thezory disappeared in
this gross form of it, and the fermen-
tative theory was again adopted. [t
was not, however, until 1861, when
Pasteur’s great discovery of the nature
of butyric fermentation was made
public, that the sufficiency of the
theory became revealed. His demon-
stration of the essential part played
by minute living structurcs in the
transformations which constitute the
process of fermentation at length re-
moved the process from the mysteries
which had previously surrounded it,
and opened up applications to the
pathogenesis of infective diseases
which have revolutionized medicine.
He pointed out that the organisms of

fermentation are similar to those .

which had already been discovered
by Rayer and Davaine in anthrax.
He subsequently demonstrated the
viruient nature of the microbes of
pyemia and' infected gangrene, and,
following Koch's work on the cultiva-
tion outside of the body of the bacil-
lus of anthrax, he proved alsc that
this bacillus, as well as that of fowl
cholera, is able when grown in suitable
media, to reproduce itself almost in-
definitely, and to retain for many
generations its power to cause the
symptoms of the original discase
when inoculated into animals.

The way was thus opened up for
important additions to the knowledge
of the etiology of infective diseases,
and, in rapid succession, the patho-
genic micro-organisms of swine fever,
glanders, tubercle, Asiatic cholera,
septicemia, erysipelas, pneumonia,
and numeious-other infective diseases
were discovered.

The pathogenic action of the mi-
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crobes was at fir'# attributed either to
mechanical obstruction of the blood
vessels, caused by their accumulation
in them, which resulted in asphyxia
of organs essential to life; or to a
biological action which enabled them
to appropriate nutritive materials
destined for the tissues of the body,
and thus to deprive these tissues of
life. While, in the case of a few of
them, both of these actions may to a
slight extent explain their effects, it
was subsequently proved that these
effects are mainly caused by the
poisons which they produce. The
poisons are of complex composi-
tion; some are alkaloids, and
others modified proteids, and others,
agair, have altogether unknown
chemical composition. Many of them
are of extreme and almost indefinite-
ly great activity; one milligramme,
for instance, of the dry poisonous con-
stituents of tetanus toxin is sufficient
to kill a horse, or 600 million times
its weight of living tissue; while the
hyperthermal effects of tubercle toxin
are appreciable when the dry toxin in
doses of from one to two-tenths of a
milligramme, is injected, representing
a strong reaction on 60 trillions of its
weight of living human substance.
Like other poisons, further, they are
capable of producing structural
changes, exemplified in the skin erup-
tions produced by many infectious
diseases ; the focal necrosis of peri-
pheral nerves produced by the diph-
theria poison ; the fatty changes and
longitudinal fibrillation of the ‘heart
muscle produced by this poison, and
also by that of anthrax ; the cerebro-
spinal meningitis produced by the
poison of influenza; the anterior
cornual and muscle degenerations and
the neuritis produced by the poisons
of tetanus and diphtheria ; the acute
parenchymatous and haemorrhagic
nephritisproduced by serpents’venom,;
and in the production of nodules in
the lungs, reproducing the character-
istics of pulmonary tuberculosis, by
dead tubercle~bacilli.

The demonstration of the toxic
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origin of infectious diseases has thus
added greatly to the number of dis-
cases which are caused by poisous,
and has thereby been largely instru-
mental in establishing the doctrine of
the toxic origin of discase. Unlike
the older doctrines of the iatro-
chemists, humoralists, and physiolo-
gists, this doctrine is supported by an
abundance of convincing facts ; and
it may confidently be anticipated that
it will have an endurance whicn former
systems of medicine have not pos-
sessed.

Largenumbers of discase-producing
poisons arc thus ever present in the
body, created by the normal processes
of life, and abundantly produced by
departures, even in themselv~s unim-
portant, from these processes. Many
substances well known to have poison-
ous properties are intentionally intro-
duced into the bady, such as alcohol,
tobacco, tea, and opium, while others,
such as lead, accidentally find their
way into it. The respiratory passages
and intestinal canal are crowded with
micro-organisms, and they teem in
the soil, air, and articles of food.
Many of them are producers of viru-
lent poisons, and when they effect a
lodgment in the body and find condi-
tions congenial to development, they
proliferate with so great rapidity that
a single bacterium may in twenty-
four hours have multiplied itselfinto
many millions of sepezrate toxin-
creating organisms.

In these circumstances, it is of in-
terest to inquire what defence man
and other animals can oppose to the
discase and death-producing poisons
by which they are so constantly en-
dangered? Instances havelong been
known of the possession of defensive
powers against the ordinary poisons,
organic and inorganic. Certain ani-
mals are, by hereditary endowment,
able to receive with impunity large
quantities of poisons, which in minute
quantities are hurtful to other animals,
well exemplified in the enormous
quantities of belladonna and opium
which may be administered Without
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injiry to the herbivora. It is also
notorious that man and other animals
may become so habituated to the
action of several toxic substances that,
in the course of time, doses greatly in
excess of the minimum lethal are rio
longer able to cause death or even
much inconvenience. Such acquired
powers of defence are produced
against arsenic, opium, alcohol, and
tobacco, and they are also illustrated
in the effects of nitrile ethers.
Explanations for these exceptional
powers of defence have been found in
the special activity of the processes of
climination, and particularly of elimi-
nation by the kidneys, whereby the
quantity of poison requisite to cause
injury is prevented from being pre-
sent in the blood ; in an unusual
power of producing decomposition,
{'robably dependent on special chemi-
cal conditions of the blood, by which,
foir example, herbivorous animals are
enabled to convert very large quanti-
ties of atropine into relatively inert
tropine substances ; and on the pro-
perty which certain organs, and
especially the liver. possess of absorb-
ing and retaining toxic substances
and of thus preventing their access to
the structures on. which they act in

-quantity sufficient to be hurtful. In

the case, further, of many organic
poisons, absorption and diffusion are
impeded by the walls.of cells, asin the
instance of the slow absorption of
strychnine through the stomach walls
and of many albumindid poisons
through the intestinal epidermis.
These explanations, however, do
not account for all the observed
phenomena, and it must in the mean-
time be assumed that tissues may
gradually become accustomed, pos-
sibly by exhaustion, to the perturba.
tions produced by substances which
modify their normal condition, so that
by-and-by a tolerance is induced.
Anticipatingsomestatements which
will afterwards be made, a fundamer -
tal difference exists between both
congenital and acquired defence
against ordinary poisons and that re-
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sulting from the action of discase
toxins, venoms, and such-like poisons,
in so far that in the former there is
not produced in the blood any sub-
stance which plays the part of an effi-
cient counter-poison or antitoxin.

The subject has, however, gained a
new importance from the remarkable
fasts discovered in conucction with
the peisons generated by pathogenic
micro-organisins, and in connection
also with other poisous of very simi-
lar chemical composition, represented
especially by the venom of scrpents
and by the vegetable products abrin
and ricin,

it had long been known that many
infectious dise~ses conferred upon
thosc who had suffered from them
a power of resistance against subse-
quent attacks of the same disease.
After the discovery had been made
—and to this [ have alrcady alluded
—of the microbian origin of infective
diseases, it was experimentally shown
that if the microbes constituting the
cause of any infective disease were
inoculated into animals, not only were
symptoms of the disease produced,
but also that the animal, if it survived,
reproduced still further the events of
an infectious illness, by acquiring a
power of :accessfully resisting the
morbific influence of the same mi-
crobes subsequently inoculated. It
has likewise been found that each of
these events could be reproduced by
the filtered, and therefore microbe-free,
solution, in which the pathogenic
microbes had been cultivated, arid
thus it was demonstrated that neither
the original disease nor the subse-
quently acquired production was
actually due to the microbe, but to
toxic substances produced by it.

From this pr-ition the further great
advance was made that the blood
serum of protected animals, itself
destitute of poisonous properties,
when intruduced inte non-protected
animals conferred upon them a resist-
ing power which might be so great
that even large lethal doses of the
virulent micro-organism and of it
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toxin no longer produced death or
even symptoms of poisoning.

These remarkable results of experi-
ment deservedly claim much atten-
tion. They irrefutably demonstrate
that infectious discases arc in their
esscnce poisonings ; they throw much
light on the mystery, previously
shrouded in metaphysical phrases, of
the nature of the protection acquired
by attacks of infectious disease or
conferred by vaccination ; and they
have not only at once led to valuable
therapeutic results, but they indicate
further applications, both in the pre-
vention and treatment of discase, ex-
ceeding in their possibilities any ex-
pectations that had previously been
originated by discovery in medical
science,

Inaquiry into the nature and cause
of this protection has thereby been
removed frora the position of specu-
lation long occupied by it to one in
which experimental methods could
be pursued with some hop: of solving
the problems. Many of tiic results,
however, are yet difficult {o explain,
and considering that new facts bear-
ing upon thcm are almost Jaily being
obtained, it is not to be expected that
altogether satisfactory solutions had.
beeu found or unanimity of opinion
obtained. More especially does this
apply to the nature of the process
whereby protection or immunization
is obtained, to the origin of the pro-
tection-producing substances or anti-
toxins, and to the manner in which
they act as curative or therapeutic
agents. .

As in the case of some of the or-
dinary poisons, mineral and vegetable,

it may be admitted that a portion of

the acguired protection is due to the
tolerance brought about by the accus-

toming of the structures of the body

to the action of the poison, but this
tolerance could not continue for the
long periods during which acquired
immunity sometimes persists after the
infected disease has been recovered
from. It may also be.admitted that
pathogenic micro-organisms absorb
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and thus remove from the body cer-
tain constituents necessary for their
growth and vitality, whose removal
may, to some slight extent, render the
body unsuited for the further growth
of these organisms 3 but, apart from
other objections that might be ad-
vanced, it is inconceivable that this
causc could operate in the bodies of
animals which so rapidly change the
composition of all their constituent
parts, and that therefore the substar-
ces whichi have been removed would
not very soon be again restored to
the body, and thus render it vulner-
able to fresh infections.  The doctrine
of phagocytosis, enunciated and ably
and strenuously supported by Metch-
nikoff] in which protection is attribut-
cd to the power possessed by leuco-
cytes of absorbing and destroying
microbes, may, to a limited extent,
account for the destruction of living
inicrobes, but it probably accounts
to a greater cxtent for their disap-
pearance after life is extinct; while
it can have but little influence upon
the soluble toxins which, since the
iritroduction of the theory of phago-
cytosis, have been proved to be in
most cases the truc cause of the
disease symptoms.

The frequent persistency of immu-
nity, not only ecxemplified in the
after-history of patients who have
recoverdd from -certain of the infec-
tious diseases, but also in vaccination
against small-pox, as it alone serves
to disprove each explanation yet ad-
vanced of the cssential nature of
acquired protection, must be taken
into account in formulating explana-
tions. The micro-organism-of an in-
fected disease introduced into the
‘body producesthecharacteristicsymp-
toms of the disease, and, if the ani-
mal recover, subsequent inoculations
of this micro-organism no longer
produce any injury. The animal has
become protected against the disease,
and there is abundant clinical evi-
dence to show that in the case of
the majority of infectious diseases the
immunity lasts for many years. The

4 .

pathogenic organism of the same dis-
case cultivated outside the body pro-
duces a toxin which, when adminis-
tered to an animal, likewise repro-
duces the symptoms of the disease,
and if the animal resover, and further
quantitics of the toxin are succes-
sizely  administered, an immunity
may be acquired so great that the
animal suffers but little inconvenience
when 350 times the minimum-lethak
dose, or even a larger quantity, of this
toxin is now administered to it. The
immunity required in the latter case
is, however, of only short duration,
I do not know if the duration of it
has been denned with any of the
toxins of disease, except with the
toxin of diphtheria, and Roux anz
Klein haveshown that with this toxin
it lastsonly from five t, seven days.
Enough, at lcast, has been done to
show that it is brief when compared
withi the immunity produced by the
microbes from which the toxins had
uriginated. and Klein remarks that a
serum which may be relied on to
afford =ny durable protection: is still
a desideratum. It is also interesting
to note that Monckton Copeman has
found that lymph filtered so as to re-
move from it all solid particles, and
thercfore presumably all micro-organ-
isms, can produce only a briefly last-
ing protection against unfiltered vac-
cine lymph of normal potency. In
the case 6* the venoms of serpents—
which in composition, and in other
important respects, are analogous to
T toxins of disease—the duration
of immuaity has, however, been de-
fined ; and experiments have shown

that if an animal be protected so as

to survive the minimum-Jethal dose of
the cobra venom, the protection pro-
duced against the same@ dose -of venom
does not last longer than a few hours ;
and even when the process. of immun-
ization has been carried so far that the
animal can survive four times the
minimum lethal,the protection against
this-dose of venom exists for only
thirty days.

The protecting substarice, antitox-

s
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in or antiveain, which appears in the'

blood after inoculation with patho-
genic micrebes, or after the injection
of toxins or venoms, is chemically
unstable, and is subject also to the
general processes of elimination. Its
presence in the body, even when the
quantity of toxic substance to which
it owes its origin is greatly above the
quantity of toxim which has been
elaborated in a case of infectious dis-
case by the pathogenic -organisms of
that disease, is to be measured by
days only; and, nevertheless, the
protection produced in a patient by
an infectious disease may apparently
endure for a lifetime, and the immun-
ity from smallpox gained by vaccin-
ation for at least seven years. It ap-
pears to me impossible 1o explain
these contrasting facts on any other
supposition than that, in the instances
of prolonged immunity, successive
supplies of the antitoxin of the dis-
ease, or of smallpox, must be furnish-
ed to the body during the time that
protection continues. It is not pos-
sible, however, that these supplies
could emanate from the pathogenic
-organism itself, for the life of the host
‘would not endure were it retained in
the body in its condition of original
virulence. Jenner himself believed
that vaccinia is a modified smallpox.
The microbe of smallpox, like all
other microbes, is greatly influenced
by its surroundings. When transfer-
red from man to the calf| it is nowv
known that it may gradually acquire
the characteristics of vaccinia, and
elaborate substances which reproduce
in man the protective effects of inocu-
lation with human vaccine. The
microbe of small-pox, therefore, has

obviously become so modified that,

while it can no longer produce a
virulent toxin,it still retains the power
of elaborating a protective antitoxin,
and also retains sufficient vitality to
reproduce its like through many gen-
erations in the human body.
Evidence pointing in the same
direction has been obtained with other
pathogenic microbes.  Pasteur found
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that the microbe of fowl cholera, when
treated in a certain manner, can have
its vitulence greatly lessened, and if
it be then injected into the tissues of
fowls, only slight poisoning is pro-
duced. Trom fuwls. thus treated,
microbes are obtained also capable of
producing only slight poisoning, and
inoculations can be carried through a
successive series of fowls with a like
result. Each of these fowls had by
this inoculation with a weakened or
attenuated microbe become protected
against the original and virulent
microbe.

In the case of the pathogenic micro-
organismof anthrax, this great pioneer
in the field’ of the microbian etiology
of disease discoiered similar facts.
If grown outside of the body at a
temperature of 42.5° C. for eight days,
this microbe could no longer produce
the disease in susceptible animals, but,
notwithstanding, it endowed them
with a certain degree of protection
against the original virulent microbe.
Similar results avere -obtained with
the microbe of hog fever, and it is
important to note that a duration of
immunity exceeding that known to
be produced by any toxin was ob-
tained, for the protection following -
inoculation of the attenuated microbe
lasted for at least one year.

These instances are sufficient to
show that immunity equally with
po'soning is dependent upon a soluble
substance produced by the micro-
organisms ; that the duration of even
a high degree -of immunity resulting
from the introduction into the body
of the‘immunizing substance as.dis-
tinguished from the microbe is only
of brief duration; and. accordingly,
with the esxtisting evidence, it is im-
possible to account for the prolonged
immunity following upon the recovery
from many infective diseases, or from
inoculation with vaccine lymph,other-
wise than by assuming that so long
as.immunity continucs the microbian
sources of infective-disease continue to .
exist -in an attenuated and otherwise
modified form in the protected body.

~
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Attenuation for the purposes of
protection would therefore appear to
be essentially a process in which the
condition of life of the microbe is so
altered that its capacity for manufac-
turing poisons is weakened or destroy-
ed, while its disease-preventing pro-
perties are retained. Unless by
education we can so tame aund civilize
a pathogenic microbe as to subdie its
virulent and hostile disposition, while
at ‘the same time its beneficial and
protectiveé properties are left unim-
paired, the hope of obtaining—as for
plague, cholera, and tubercle—im-
munizing vaccines equal in efficiency
to.the lymph of vaccinia will probably
never be realized.

The theory which I have suggested
implies that long-enduring protection
from infective disease cannot be ob-
tained by the introduction into the
body of either the poisonous or the
immunizing products of microbes—
the toxins or antitoxins—but only
by inoculation of such microbes as are
capable in the body of assuming a
non-virulent form, or of microbes
already converted into this form..

I would here point out that, how-
ever highly we may value the objects
and success in some important direc-
tions of the experiments of Dr.
Monckton Copeman and others on
the effects of glycerine upon vaccine
lymph, it must not be overiooked that
the powerful microbicidal action of
glycerine upon the contaminating
-organisms of this lymph, may, in the
course of time, weaken or-even de-
stroy the activity of the specific or-
ganism by which the long-lasting pro-
tection against smallpox is producad.

In the case of some diseases it is
possible that the modification of the
pathogenic power of the micro-organ-
ism necessary to -convert it from a
poison-producing to an antidoté-pro-
ducing agent ¢cannot be accomplished
in- the body. Thus.may be explained
the failure of certain diseases to pro-
tect the body from subsequentattacks
of the same disease, well recognized in
‘the instances of pn~umonia, influenza,
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diphtheria, rheumatic fever, erysipelas,
and tubercle. On the other hand,
the microbes of other diseases may,
in small numbers, and attenuated
both in virulence and in power of
conferring protection, persist in the
body after convalescerice has been
established and actually rendered it
not only more susceptible to fresh
infection but also to a recurrence of
the disease by auto-infection. Results
obtained by experiments with toxin
and venom support the former possi-
bility, for owing to some as yet unex-
plained individual peculiarity, an ani-
mal which had received a number of
successivedosesoftoxin orvenom, each
considerably below the minimum le

thal, instead of havingtherébyacquired
protection, may unexpectedly exhibit
serious symptoms of poisoning, and
may even die when it receives a dose
considerably below that required to
produce death in an animal which
had .not previously received -any toxin
or venom. The probability of the
second eventis supported by the well-
known effects upon the life and
pathogenic power of microbes of
changes, even although slight, in the
conditions towhich they are subjected.
A change in temperature, the addition
to; or removal from the fluid in which
they are grown of a minute quantity
of a chemical substance, may convert
a non-virulent form of a pathogeni¢
organism into a virulent-form. ‘Similar
causes may, outside the body, also
render moderately or intensely viru-
lent-a previously non-virulent microbe,
and thus may be explained variations
in the severity of epidemics, as well
as the occurrence of outbreaks of
infectious disease not originatsd: by -
infection from any previously existing
case.

The dependence of microbial exist-
ence upon the composition.of nutrient
media may also partly account for
the age liability which forms so con-
spicuous a feature in the Hhistory of
such infectious diseases as scarlet
fever, measles, and whooping-cough.
Further, pathogenic microbes atten-
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uated as to their virulence but not as to
their protective power, may enter the
body and render it immune by a pro-
cess of accidental vaccination; and
thus may be explained, without re-
course to such unsatisfactory phrases
as individual or racial peculiarities,
well-authenticated examples known
to all of us, of repeated exposure to
infection without the production of
disease, and of the immunity enjoyed
by the inhabitants of towns and dis-
tricts daily subjected to the virus of
typhoid fever, malaria, or yellow fever.

These are not mere hypotheses
unsupported by experimental data,
Describing the results of his experi-
ments on anthrax, Pasteur states that
when fowls are inoculated with the
virulent microbes of this disease, they
remain well until they have been
cooled down to a subnormal tempera-
ture ; and, in the carlier stages of the
poisoning thus induced; if the tem-
perature be again raised, the symp-
toms of anthrax disappear and the
fowls recover., Anthrax microbes, as
well as those of fowl cholera, if culti-
vated at a temperature betveen those
of 42° and 43° C, acquire varied
degrees of lethality according to the
age of the culture, and the microbes
of each variety of lethality can be
almost indefinitely reproduced by
maintaining certain conditions of
cultivation. If microbes so grown as
to be no longer able to produce an-
thrax in- rabbits are first inoculated
in a successive series of experiments
in young, and, for that reason, ex-
tremely susceptible rabbits, and if
the microbes obtained from the last
of the series are then inoculated into
somewhat older and finally into
adult rabbits, the original virulence
of the microbe is found to have been
regained. “The work in my labora-
tories,” he states, ‘““has established
that pathogenic microbes are not
morbid entities. They can assume
various forms of physiological-activity,
depending on the media in which
they live and multiply. As a conse-
quence, one can modify their viru-
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lence. Itcan be exalted or enfeebled,
and each state can be fixed.” Im-
pressed by the far-reaching possibili-
ties suggested by these and other
fruits of his fertile imagination, it is
not astonishing