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A CRITICAL EXAMINATION OF THE BLOOD
OF PATIENTS IN HOSPITAL, TO DETER-
MINE IF OTHER THAN MEDITERRANEAN
FEVER BERA WOULD AGGLUTINATE
THE MICROCOCCUS MELITENSIS.

By Fleet-Surgeon I'. W. Bassgrr-Syii.
Toyal Navy,

Tar importance of placing beyond doubt the specifie
character of the agglutination of the IMicrococcus
melitensis when brought in contact with the blood serum
of patients cannot be over-estimated, either when the
test is used for diagnosis or for controlling experi-
mental work. There have been cases, from time to
time, which have led certain diagnosticians to under-
rate this modern method of diagnosis. These people
would therefore naturally diseredit all investigations
based on this principle, pointing to cases in which
contradictory results have been obtained from the
same serum, and to statements that a positive
reaction for Mediterranean fever has been meb with
in other diseases.

Bearing these [acts in mind, I have made a careful
examination of 150 samples of blood, taken sysbe-
matically in the wards of Haslar Hospital, for the
purpose, if possible, of demenstrating whether or no%
the sernm of patients suffering from a great variety of
diseases other than Mediterranean fever would give
a reaction Ilkely to render a mistake in diagnosis
probable. It is unnecessary to describe fully the
technique employed, this being so well knowa, except-
ing to say that—

{1{ The tubes econtaining the blood were centri-
fugalised, and the clear serum was alone used.

(2) The emulsion was made from an agar culture
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ten days old of a sirain ol M. melitensis, obtained in
November, 1905, from the peripheral blood of a
patient now in the Hospital, and was used living.

(3) The serum dilution of 1 in 30 was made with
normal saline solution, using accurately graduated
pipettes.

(4) The examination was made both mieroseopi-
eally, with a four-hour limit, and by sedimentation
tubes with a twenty-four-hour limit.

(5) Controls were made for each batch of tubes,
with a serum that reacted perfectly in dilutions from
1 in 30 to 1 in 1,000,

The whole examinations were made by myself, but
the readings were confirmed by independent observers.

It will be seen that the blood of forty-one patho-
logical conditions was tested, and that in all but four
cases there was no evidence of agglutination of the
M. melifensis. Of these four positive reactions, two
appendicitiz cases had lately returned from Malta
Hospital, and were running a regular, undulant tem-
perature, and bad undoubted Mediterranean fever.
The third case was a sick berth steward, who had
Mediterranean fever two years and ten months ago.
The fourth was a long time in Malta Hospital, where
gastroduodenostomy was performed, and though there
is no definite temperature chart of Mediterranean
fever, I have no doubt that he was, like so many
others, infected by the miero-organism there. His
temperature is now irregular.

The results are tabulated on p. 5.

All these examinations, therefore, gave an absolute
negative to other than Mediterranean fever blood,
causing agglutination of the M. melifensis in a dilution
of 1 in 30. The following points were also investi-
gated with regard to this reaction :—

Will Lower Dilutions give Evroneous Resulis ?—Ten
of the already used samples of blood were tested in
dilutions of 1 in 5, 1 in 10, and 1 in 20. In one case
only was there any reaction, an abscess of the knee,
which agglutinated up to 1 in 10.

Are the Agglutinating Properties Destroyed by
Keeping the Blood ?—Bome serum from a tube of
blood, which had bheen taken from a patient in
November, 1901, was tested in the same manner.
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Resuli,—Four-year-old blood serum agglutinated
perfectly.

Are the Agglutinating Properties Destroyed by Heat ?
—A portion of the control serum was heated to 60° C.
for ten minutes, and tested as before.

Result.—A good reaction, both microscopically and
in sedimentation tubes, at 1 in 30 was obtained.

Ave Dead Cultures Reliable for any Length of Time ?
— Using the control serum, the following dead emul-
sions made in the laboratory were tested, dilution
1 in 30.

Micro. Sedi-
Seopicl mentation
(1) Agar emulsion of M, melifensis isolated + +
at Haslar, heated to 65° C, for quarter
of an hour, 4 05 per cent. formalin.
Made November 9th, 1903 -
(2) Agar emulsicn [rom thmu given by v i e

Professor  Wright, Hat]a}r Made
Novem ber Sth, 1904

(3) Agar emulsion, from Haslar, strain 2. e e
Made March 20th, 1903

Control, normal bleod . 5 e

Thus dead cultures made here more than two years
ago were perfectly reliable, though the reaction is less
rapid than when living ones are used.

Beliability of the Agglutination Reaction in Medi-
terranean Iever—lHere it may be stated at once that,
in acute ecases, I have found the reaction unmistak-
able, the serum, in fairly high dilutions, acting on the
M. wmelilersis almost immediately, clumping com-
pletely, and being generally easily visible with a
1 inch objective. With chronic ecachectic cases of
more than four months' duration, so commonly met
with in Haslar Hospital, it is different, the reaction
being often incomplete, slow, and only obtainable in
very low dilutions, as shown by the following cases:—
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(1) J. W. Onset of the fever, April, 1904 ; returned
to the Mediterranean in 1905: immediate relapse.
In November, 1905, the blood only agglutinated in
dilufions of 1 in 10, yet the M. melitensis was in the
same month isolated from his blood.

(2) J. P. Onset April 19th, 1905; now intense
emaciation and neuritis,. In November the blood
agglutinated up to 1 in 10; with 1 in 5 the reaction
was immediate.

&3} T. 8. Ounset August, 1905; great emaciation
and neuritis. In November the blood only reacted up
to 1 in 10.

From these results, and from a great number of the
same kind, I have formed the opinion that, when
using the 1 in 30 dilution (if the technique is properly
carried out) a positive agglutination reaction may be
considered conclusive of Mediterranean fever, past or
present. On the other hand, it would not be correct
to state that the patient is not suffering from Medi-
terranean fever when an examination of the blood
gives a negative reaction with this dilution. I believe
the chief sources of fallacy are : —

(1) Faulty technique; incorrect dilutions, too long
time, &c.

(2) Faulty cultures; containing false elumps before
use, &c.

(3) Faulty observations; mistaking false clumps
for true agglutination.

(4) Faulty history; the patient having previously
had the disease.

The sedimentation test appears to me to be the
least likely to give rise to errors, provided clear blood
serum is used, and the emulsion be sufficiently strong
to give a visible pellet at the bottom of the tube.



THE TREATMENT OF MEDITERRANEAN
FEVER BY MEANS OF VACCINES, WITH
ILLUSTRATIVE GASES.

By Fleet-Surgeon P. W. BasseTT-SMaITi.
Royal Navy.

FIRST SERIES.

For years we have been vainly striving to find some
method of treatment for Mediterranean fever, able to
prevent or cuf short the relapses so constantly present
and recurring. Though certain drugs have for a time
seemed to act suecessfully, their beneficial effects are
usually uncertain and transient, so that the treatment
has come to be almost entirely symptomatic.

Germicidal medicines have each had many trials,
lately eyllin has been said to shorten the course of the
fever, which in my experience has not been the case.

Burney Yeo's chlorine and quinine mixture has
undoubtedly oceasionally produced very satisfactory
results when given with a rising temperature, appar-
ently eutting short the wave which we had expected
to last ten days or more,

It is known that we have in this disease a constant
auto-intoxication going on from a specific miecro-
organism, which may apparently continue and flourish
in the internal organs for years, rapidly increasing
when vitality 1s lowered from any cause, giving rise fo
fresh attacks of pyrexia; when the organism is easily
isolated from the peripheral blood.

It would seem that, failing an effective anti-microbie
serum, the most rational and successful line of treat-
ment would be in so increasing and stimulating the
“ phagoeytes ' that they would be able to combat the
influx of toxin-producing germs.

Unfortunately, one of the most constant features of
the disease is a relative reduction in these active white
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cells, those remaining possessing lessthan normal bae-
tericidal powers.

For a month in a ward full of Mediterranean fever
cases, fresh yeast was administered, in the hope of
causing a rise in the number of the polymorphonuclear
cells, but with no marked sueccess, neither was there
any distinct improvement in the clinical symptoms.

Sir A. E. Wright has shown that the injection of
vaceines of the organism causative of a disease, when
given in a suitable quantity, is able to produce protec-
tive substances in the blood, and to modify the clinical
manifestations of the disease.

Staff-Surgeon A. T. Reid, R.N., by applying this
method to Mediterranean fever cases has apparently
been so successful, that it was desirable fo give this
treatment an extensive trial in the wards at Haslar,
where the cases at one’s digposal are fairly numerous
and varied. This has now been employed for the last
seven months on almost all cases, to the exclusion of
any active drug treatment,.

In all the cases the amount of dosage and the nature
of the reaction has been calculated out by recording
the opsonic index, as devised by Wright and Douglas.

PREPARATION OF THE VACCINE.

A freshly isolated strain of the Micrococcus melitensis
was used, obtained from the spleen during life of a
patient in the hospital. Agar cultures of ten days'
growth were used; this was scraped off and emulsitied
in 100 ce. of distilled water, making a thickish
opalescent fluid. The emulsion was then heated in a
water-bath at 60° C. for half an hour, and finally car-
bolic acid was added in the proportion of 0-5 per cent.,
the whole being sealed up and kept as a stock
vaceine,

After twenfty-four hours 0-5 ¢c. of the vaccine was
spread on an agar tube; no growth appeared in seven

days, therefore it was free from contaminations and
dead.

EsTiMaTION OF STREKGTH.

By Opacity.—A sample was run out into a square
glass bottle, giving a thickness of fluid of 1'5 em.; the
opacity just allowing one to read -5 Snellen’s type
through the fluid.
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By Dilutions and Cultures.—A sample of 5 e.mm. of
the fresh made emulsion was with a measuring pipette
diluted fifty times, and this again in a similar way
three times, giving a dilution of 1 in 6,250,000. From
this high dilution 5 c.mm. plated out gave on the
seventh day 150 colonies of 1. melitensis, workin
out to 937,500,000 for 5 e.mm., or 187,500,000 for
every c.mim.

By Weight of Dried Organisms.—Erom the freshly
prepared emulsion, after heating, but before the addi-
tion of the carbolic acid, 20 ce. were run off in a long
tube. The estimation were kindly made by Dr. C. J.
Martin, F.R.8. He found that the 20 cc. of vaccine
contained 4 milligrams of M. melitensis, or 0:2 milli-
gram per cubic centhwetre. Thisis, I think, the most
accurate method of standardising on future occasions.

MzeTHOD OF INJECTING.

About 10 cc. were periodically run off into a sterile
bottle, having two rubber cap tops, ‘5 ce. doses were
drawn up into freshly prepared glass tubes by means
of a sterile rubber teat, and then the tubes were
sealed in the flame. These were taken to the ward
for use, each dose being expressed into a sterile glass
capsule as required. A 1ce. all glass syringe was
employed for injecting the vaccine. The injections
were all given in the loin region, the part being pre-
pared with spirit, soap, ether, and biniodide solution.

Generally from five to ten cases were treated at one
time ; in all, 101 injections have been given, so far
without any sign of suppuration at the site of pune-
ture, rarely producing slight local irritation for twenty-
four hours, therefore the local toxic effects of the
vaccine must be very slight.

MeTrHOD 0F NOTING THE EFFECT OF THE VACCINE
BY THE Orsonic INDEX,

The blood of each case was taken twice a week, or
twiece in ten days, generally the total number of cases
under treatment at one time. The serum was separated
by means of an electric eentrifuge.,

My own citrated blood was used throughout for the
standard index, the plasma was removed, and the cells
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were washed four times with ‘3 per cent. saline solu-
tion.

A freshly prepared weak emulsion of a young agar
culture of M. melitensis was made for each operation :
1 part of the patient’s clear serum; 1 part of my
washed blood cells; 4 a part of the emulsion of
M. melitensis was then taken, well mixed, drawn up
into small bulb tubes, sealed, and placed in the blood
heat incubator for twenty minutes; the mixture was
then blown out on to slides, and films were made ;
when dry they were fixed in aleohol for ten minutes,
and finally stained with carbol-toluidin blue for half
an hour,

The whole operation was completed in the morning,
without delay. It was found most convenient to use
my own blood as a standard index, as 1t was always
available. I, however, tested its opsonic power with
that of six of the surgeons under instruetion, with the
result that the average of all theirs was exactly the
same as my own ; therefore my serum may be taken
as normal in its opsonic reaction with the AL
melitensis.

EstimaTion or PHAGOCYTOSIS.

Carbol-toluidin blue was found o be the most satis-
factory stain, as it picked the white cells clearly,
slightly staining the protoplasm in which the micro-
cocel were seen having a deep blue colour. It was
found necessary to use a high eyepiece and % inch
objective for the enumeration.

Not less than twenty consecutive polymorphonuclear
cells were counted in each film, and the average cocei
Ingested taken.

In counting from twelve to twenty-four films in
each series (which is most laborious and eye-straining
work) one found that the lencocytes tended to congre-
gate mostly along the margin of the film ; by follow-
in% this line much time iz saved.

n counting hundreds of films two facts were notice-
able :(—

(1) That only the polymorphonuclear cells take up
the organisms,

(2) When using the high powers above mentioned,
the frequency with which the bacillary form of the
microccceus was met with.
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AcoruTiNaTION REACTIONS.

Besides testing the opsonic index in each case, the
agglutinins were estimated for in three dilutions, 1 in
20, 1 in 200, 1 in 2,000. These, extending over many
weeks, are of interest, bearing out the conclusions set
forth in my paper of 1902 (British Medical Journal).
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CHART 1.

BRecorps oF TEMPERATURE.

Many of the cases being very prolonged, I have re-
duced the temperature charts into small dimensions,
as it is essential to grasp the course of the disease both
before and during the administration of the vaccines
if any deductions are to be drawn.

CHARACTERS oF THE OrsoNic CURVE.

Charts 1, 2, 3, show from daily observations the
course of the opsonic curve after injection of the
vaceines.
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It will be seen in chart 1 that after the first dose of
the vaccine there was a slight negative phase lasting
twenty-four hours ; this was followed by a rapid rise
or positive phase lasting about a week. After a second
injection the index rose less and was much shorter,

Chart 2.—The observations were taken after the
ninth injection. Here the negative phase was slight,
being followed by a high but very transient positive
one; the patient was, however, feeling quite well and
was discharged to duty.

[T DATE |z021]222324]25 2627|28]2930[31]1] 2
OPSONIC f P '
INDEX. F*| | " AGG.
1°6 104— } 1500
i
Iy
1 103 ¥ =i 3010
ol -
#
1-2 102 ,' ‘i =‘ = 1100
i oM 0N A
-0 10l 'L,q' LN 900
=
‘8 100 w1 700
3
‘6 99 s e el 5 s00
| Fa . % o
‘4 98 ' 300
ST RONWNNLE D
2 a7 100
NEGATIVE PDSITIV
l}nm FHASE]
OFPSONIC CURVE assse AGG CURVEz---
CHART 2,

Chart 3.—From a low negative phase there was a
steady rise, reaching its maximum on the third dayv,
falling to normal on the sixth.

RELATION OF THE AGaLuTiNATION CURVE TO
THE Orsowic Curve,

On the addition of an emulsion of M. melitensis to
the mixture of normal washed cells and the serum of
a patient suffering from Mediterranean fever, the
possibility of the specific agglutinins in the serum
causing clumping of the M. melitensis bas to be
reckoned with, rendering the ingestion of the micro-
cocel into the phagcc}‘tcs easier than normal.
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In those sera which show high agglutination values,
as is often the case in the early stages of the disease
with high fever, one would expect that this would be
very marked, and indeed that it does so oceur is evident
in some of the stained blood films showing high opsonie
indices ; in such specimens not only are the phagoeytes
full of the organisms, but they are seen distinetly
clumped throughout the general aren of the field.
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From the study of many hundreds of films it was
apparent that this expected agglutination reaction
was rarely present sufficiently to ex'flain the high
phagocytic index of the blood examined.

A critical examination of the accompanying charts
during the whole course of the cases extending over
weeks shows no regular relationship of the agglutina-
tion and opsonic curves, Many of those showing
very low evidences of agglutination have an opsoniec
index running high. To test this relationship the
serum of several cases was examined daily for both
agglutinins and opsonins (see charts 1, 2 and 3). In
chronic eases, after the injection of the vaccine there
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was a slight rise in the agglutinins, quickly falling to
the usual low range.

These observations are more in conformity with the
results obtained by Leishman, related in his article
on ‘ Some Experiments in Connection with Stimulins,”
in Transactions of the Pathological Society, July, 1905,
than with those who found the agglutination eurve
running more or less paraliel with the opsonie.
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Crart 4.

Renamive Vanue or SErum anp LEUCOCYTES IN
Pracocyrosis.

The following experiment is of interest; it was
carried out to show the relative values of the serum
and blood ecells, when mixed in different ways, taken
from a patient suffering from chrenic Mediterranean
faver, and from a healthy man.
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{1} Patient’s anbeated serum. 1 vaol. Average ingested in each
Patient’swashed blood cells. 1 vol.  Polymorphonuclear cell.
Emulsion of M. melilensis. } vol. Casol. -Unsh-d

{living) 23 46

(2) Patients unheated serum. 1 vol.

Normal washed blood cells. 1 vol.
Emulsion of M, melifensis. } vol, 86 25

(3) Normal unheated serum. 1 vol.

Patient's washed blood cells. 1 vol,
Emulsion of M. melitensis. ] vol, 16 30

(4) Normal unheated serum. 1 vol.

Normal washed blood cells. 1 vol.
Emulsion of M, melifensis. § vol. 19 29

From the above it would appear that the specific
serum with its own washed cells was more powerfully
phagoeytic than when mixed with foreign (non-
immune) blood cells, and that the specific serum
with foreign blood cells was less powerful than when
the patient’s blood cells were mixed with non-specific
serum ; seeming to indicate that the protective power
existed in the patient’s white blood cells. The same
mixtures with dead emulsion gave proportionately
similar results.

N.B.—The low phagocytic average in No. 2 might
mean that we were dealing with a negative opsonie
phase.

Errronme or CAsES.

(1, chart 4.) J. W. Hemittent type offever. Vaceine
ecommenced in the eleventh week ; opsonie index rose
after the second injection, the temperature fell after
the fourth and remained down, improvement in nutri-
tion and power, but the agglutinins remained very low.

(2, chart 5.) J. G. B. Sewvere undulant type of
fever. Vaccine given in the thirteenth week, at the
end of a long wave, no further rise in temperature,
opsonie index ran up high, he gained 16 lbs. in three
weeks, agglutinins fairly high.

(3, chart 6.) J. M. Undulant type of fever.
Vaceine given in thirty-third week, when a wave had
well started. The temperature suddenly fell and
remained down, and the opsonic index mounted high.
This was a brilliant result for the time. His agglu-
tinins fell very low.

(4, chart 7.) A. T. Undulant type of fever.
Vaccine commenced in the thirteenth week of the
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fever. There was no apparent effect on the fever for
four weeks. The temperature then went down, and
the opsonins rose high. The cachexia was very marked,
and the agglutinins fell very low.
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CHART 6.

(6, chart 8.) T. L. TUndulant type of fever.
Vaccine commenced in the tenth week; a wave of
pyrexia having started, this aborted, and there was
no further rise. His general condition rapidly im-
proved, gaining 25 lbs. in twenty-one days. The
opsonins rose, and the aggiutinins were fairly high.

(6, ehart 9.) J. W. Undulant type of fever.
Vaccine commenced in the ninth week; alter the
gecond injection the temperature fell, and he steadily
mmproved. The opsonic index rose, but the agglutinins
were generally low.
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(7, chart 10.) H.D. Mild undulant type, patient
very angimic. Vaccine given in the eighth week. The
temperature fell, and the opsonins rose almost at once,
patient gaining 14 lbs. in weight in fourteen days.

(8, chart 11.) Undulant type. Treatment com-
meneed in the eighth week, one injection given ; within
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CHART 8.

three days of this the temperature had fallen, and
the opsonic index risen, there was no relapse in three
weeks, when he was discharged, having gained half a
stone. The agglutinins from 1 in 2,000 in the pyrexial
stage fell to 1 in 20 bhefore going out.

(9, chart 12)) D. G. Undulant type of fever.
Vaceine commenced in the eleventh week, the tem-
perature fell abruptly on the second day after, and
hardly rose again, the general improvement was
marked, The opsonic index never rose above normal,
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(10, chart 13.) J. 8. Mild undulant type of
fever. Vaccine commenced in the twelfth week. The
temperature fell on the fifth day and remained down,
the agglutining and opsoning rose slightly together.

(11, chart 14.) C. L. Intermittent type of fever.
Vaccine commenced in the ninth week, improvement
commenced after the second dose, both opsonins and
agglutining rose in convaleseence.

12, chart 15.) A. W. JFever of an irregular un-
dulant type. Vaccine commenced in the eleventh
week, three injections were given at ten-day intervals.
Both agglutinin and opsonic index went up, with a
fall in the temperature and a gain in weight. He was
discharged early at his own request, feeling quite well.

(13, chart 16.) T. F. TUndulant type of fever.
Vaccine first given in third (?) week. The tem-
perature fell within a week and practically remained
down ; he had, however, persistent sciatica, &c. With
the fall in temperature there was a rise in both
agglutinins and opsonins.

(14, chart 17.) G. V. Severe undualant type of
fever with severe cachexia, in an old man. Vaccine
commenced in the fifth week; four doses were given,
after which the temperature fell, remaining down for
fourteen days, when he was discharged to his home.
Neither opsonins or agglutinins showed much varia-
tion.

(15, chart 18.) H. H. Undulant type of fever,
case believed to have been phthisis before admission.
Vaccine commenced in the fifth week. After the third
injection the temperature fell, and hardly ever rose
above 100° again. He made a steady convalescence,
gaining over 2 st. in weight. The agglutinins, at first
high, 1 in 2,000, fell to 1 in 20 in the tenth week,
rising again before he left hospital, indicating favour-
able result.

(16, chart 19.) A. H. Severe undulant type of fever,
with great emaciation and depression. Vaeccine was
commenced 1n fhe fifteenth week during a high relapse.
Six weekly injections were given, but there was
absolutely no beneficial influence on the fever,
which ran a severe course; in the twenty-first week
the temperature fell, and from that time he steadily
convalesced. The agglutinins, at first high, 1 in
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2,000, fell in the twenty-thivd week to 1 in 20,
rising slightly in convalescence. The opsonie curve
was irregular, but showed a tendency to fall, with high
rexia, and rise in the intervals.
(17, chart 20.) G. W. M. High undulant type of
fever. Vacecine commenced in the fifth week at the
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CHaRT 23.

commencement of a wave of pyrexia; repeated in-
jections at long intervals did not appear to have any
influence on the fever. The agglutinins, commencing
at 1 in 2,000, fell in the eleventh week to 1 in 20,
rising again in convalescence to 1 in 2,000. The
opsonic curve was very irvegular. Patient discharged
to sick leave.

(18, chart 21.) J. N. Undulant type of fever.
Vaceine commenced in the sixth week during a high
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relapse, and was given regularly about every ten days
(nine injections); it bad apparently no influence on
the fever or course of the disease. The opsonie index
was geuerally above the normal, the agglutinins very
low, vising slightly in convalescence. The patient
was dischar "Ld in the seventeenth week, having lately
steadily gaimﬁd welght,

(19, chart 22.) P. A.  Admitted for phthisis.
Fever of an undulant tvpe with great diurnal varia-
tions, cough, &c. Vaccine commenced in the third
week, repeated about every ten days with apparently
no effeet on the temperature or symptoms. After a
final severe relapse he made a steady convaleseence,
gaining weight rapidly., "T'he opsonic index was high
throughout. The agglutinins were at first high, 1 in
2,000, but fell during the course of the disease to 1 in
20, rising slightly in eonvalescence.

(20, chart 23.) H. H. Intermittent type of fever.
Vaccine comwenced in the sixteenth week; this
was given weekly for five weeks, then at longer
intervals. There was apparently no influence on the
fever, the patient being invalided. The opsonic index
made a gradual but irregular ascent, the agglutin
eurve steadily fell.

(21, ehart 24.) €. N. Long undulant type of
fever. Vaceine commenced in the thirty-second week
of the disease and given weekly. During the treatment
he had three relapses, the last being the most severe,
the vaceine, evenafter manyinjections, being apparently
powerless to prevent these relapses. He was dis-
charged invalided in the forty-second week. The
opsonie curve rose steadily, the agglutinins fell,

(22, ehart 25.) H. R. P. Irregular intermittent
type of fever in an oldish man. During a wave of
pyrexia an injection of the vaccine was given, this
was followed by marked constitutional reaetion for
a few hours, shivers, pain, and headache, so that he
refused a further. For fourteen days the opsonie
index fell, then slowly rose and remained above
normal. It is impossible to say how long the one
dose of vaccine influenced this curve. The general
symptoms slowly improved, but the agglutinins re-
mained very low throughout.

Thus, out of twenty-two cases, marked improve-
ment was registered in fifteen,
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The administration was in no way compulsory, the
patients suffered scarcely any pain and rarely any
soreness from the injections, which were generally
given on the tenth day. Most of the men believed
strongly in their efficacy, and asked for their repetition.

i

n;:f Fakr h@nﬂf gz | A3 | M} 5| SB| FF| 38| I | £0 | 4} 42
187
2:0 | 108
-8 | 108
16 | 104 1|
: i |
14 | 103 . : ]."']f.
2 | 1oz | |
o
(' o0 ;)‘
o ¥
& | 58 k,‘ !
-4 | 26 LM A
il Nl 5 :
-2 |87 f | { - |
[ o [
o | a6 ahe BB E OB o l | & Il
-k I_":_ i — = +_ r -—:-y-— —— I —
b o =1 B = |
6| 333 |: } B (3] 181 [
ﬂ'ﬁi’. | | 1 | |
R Y] | | .
— S| p—
o0 e .._--.Ip-n--r'r ..[- . ; [
3 i el - |
a4 1 L"'--:ln P . --!rl- . l
| | | |
CHaprT 24,

The gain in weight when eonvalescence is once
established is very rapid, from 4 to 1 lb. per diem,
but this occurs also under other methods of treatment.
The disease is so irregular in its behaviour, and
has such long latent periods, that experience makes one
careful in making a prognosis, or drawing definite
deduections from any method of treatment.

In coneclusion, from our present knowledge, one is
justified in saying that i the administration of
vaceines in Mediterranean fever we have a factor for
great good; but I believe that it is unwise to think
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* These charts only inserted.
+ Marked loeal reaction followed the injection for twenty-four
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t Marked general and local reaction for a few hours, refused

further treatment.
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one’s self, or allow the patient to believe, that its
action will be rapid or very evident, and that in
acute cases with high fever, where there is marked
avidﬁnee of specific intoxication, it is not advantageous
at all.

SECOND SERIES.

Since compiling the preceding paper, the method of
treating almost all cases of Mediterranean fever in the
wards at Haslar by the periodical administration of
vaceines has been continued with varying suecess,
the results bearing out the conclusions arrived at
after a study of the first series. During this period
thirty-five fresh cases have received injections of the
vaceine, twenby-three of which have been discharged,
and are included in this second series. Many of these
were of a particularly severe type, extending over
long periods.

The vaccines were generally given every tenth day,
and the opsonic index was taken weekly. Some cases
have, however, been daily examined for the amount of
agglutinins and opsonins, the results being shown in
special charts, in which the course of the two curves
seems to be frequently very dissimilar. In prolonged
cases, even with acute relapses, the agglutinins were
rarely found to rise to any height.

During the present series, 123 injections of the vae-
cine have been given (a total of 224 in sizty-one
cases since starting the treatment), and as in the pre-
viously recorded cases, beyond a certain amount of
ternporary tenderness in the loin, there were no un-
pleasant loeal effects. Oececasionally the evening
temperature rose shightly, but in one case this shot up
to 103-6°, this was, I think, a simple coincidence, and
not due to the vaccine,

It is very diflicult in such a disease as Mediter-
ranean fever to estimate how much of the variation
observed in the opsonic eurve is due to the addition of
a small artificially introduced dose of the toxic
microbe, when at any time fresh natural periods of
intoxication are being produced.
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NATURAL AND ARTIFICIAL INDUCED VARIATIONS OF
THE Orsoxnic CURVE.

To illustrate this, charts of the opsonic ecurves, &e.,
of two patients in very similar conditions of fever,
cachexia, and period of illness were carefully recorded,
one heing treated with vaceines from the first, the
second having no vaceine for a considerable time,
In the former case (chart 5), after the first injection
the opsonins rose steadily and remained at a mode-
rately high level for about a week, then fell to normal ;
after the second slightly larger :I:JSL the response was
very feeble, being followed by a temporary higher rise
most probably due to an auto-intoxication.

After the third dose the response was very marked,
the temperature fell, and the patient in fourteen days
was well enough to be discharged. In the latter case
(chart 6), one saw a rising, followed by a rather high
opsonic eurve concomitant with the onset of a wave
of fever, presumably due to a fresh influx of toxin.
At this period, he being the only man in the ward not
receiving the vaccine and having a relapse, he asked
for the treatment, which being given was followed by
a permanent fall in the temperature, general improve-
ment in his feelings, and a rise in the opsonic index ;
thisdappem'ed to indicate that the vaccine was doing
good,

Effect of Second Injections.—Charts 2 and 5 show
how second injections failed to raise the opsonie
index to the height obtained by the first, either due
to a want of power of response, or possibly to too
small doses being employed. In chart 3 the reaction
after the second injection is seen to be very marked,
though short-lived.

Presence of a Negative Phase.—Colonel Leishman,
R.AM.C., in his paper on anti-typhoid inoculations,
Journal of Hygiene, vol. v., 1905, is sceptieal in
typhoid of the well-marked negative phase deseribed
by Sir A. Ei. Wright. A study of these charts shows
that this phase is frequently absent or very short in
cases of Mediterranean fever, especially when the
initial reading was below normal, the rise then being
apparently steady from the time of the administration
of the vaccine.

Effects on the Fever—In very acute cases with
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high fever one was not able to notice any bhenefit
whatever either on the clinical symptoms or on the
temperature records (charts 20, 21, 22, 23), but in
slight undulatory relapses or with chronie intermittent
types frequently the fall to normal seemed to be
accelerated.
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CHART 4.

Prevention of Relapses.—The prevention of relapses
is perhaps the greatest desire of any one treating this
trying disease. In the administration of vaccines we
seemed to have a possible means of doing so. At the
commencement of this investigation some very sue-
cessful cases led me to think that at last there was a
reliable method, but further experience has proved
this hope to be without foundation, for over and over
again cases under treatment, when appearing to be
doing favourably, have suddenly developed another
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wave of pyrexia, not differing from those which we
have heen accustomed to meet in cases otherwise
treated.

Relief of Pain.—In the more chronic cases, with
the secondary nerve and artbritic pains so frequently
met with, the vaceines appeared to produce at least
temporary improvement in some instances.
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Gain in Weight.—The gain in weight during this
treatment was often remarkable, but, as pointed ouf
before, during convalescence a rapid inerease in body
weight usually occurs under any form of treatment.

Feeling of Well-being after the Injections.—In a
few cases the patient expressed himself as feeling
brighter and stronger after the vaccine. This was
particularly marked in the case of the man from
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whom fhe vaceine had been withheld for some weeks

(case 6).
Eriroue oF Casgs.

(1, chart 1.) Undulant type of fever; temperature
falling. First vaccine given about the fourteenth
week. The opsonins rose, falling again in three days,
but again rose to a higher level. The agglutinins
curve followed that of the opsonins. There was no
relapse and he went to duty.
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CHART 3.

(2, chart 2.) Undulant type of fever, great an®mia
and emaciation. After the first dose of vaccine the
temperature fell slightly, but in nine days a relapse
get in. The first vaceine was followed by a short
negative phase, and a very poorly marked positive
one; there was no rise after the second dose, which
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was given in the hope of cutting short the relapse.
The agglutinins were constantly low.

(3, chaxt 3.) Irre?ul&r undulant type of fever,
complicated with syphilis. After the first injection a
slight positive phase occurred, lasting about a week,
with a fall in the temperature. After the second in-
jection there was good response, and the temperature
again fell. The agglutinins rose to a great height—
1 in 10,000. '
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CHART 7.

(4, chart 4.) Relapsing very chronic ease. Irregu-
lar rise in the opsonins, reaching its maximum on the
tenth day, falling after the second dose. The agglu-
tinins were very low. There was no improvement in
his general cmﬁitian and he was invalided out of the

Service.
(5, chart 5,) The end of the third month of the
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fever, see-saw type of temperature with considerable
angmia and debilty. Vaccines were commenced at
once ; opsonins rose at once, remaining up for a
week, then fell ; after the second injection the reaction
was less, but after the third the rise was much more
marked ; his temperature fell and he was discharged.
The agglutinins were high throughout, for ten days
varying from 1 in 4 to 8,000, when they suddenly fell
to 1 in 2,000, and remained at that level (this was un-
usual so late in the course of the disease).
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(6, chart 6.) Undulant type of fever at the end of
the third month, with orehitis. For twenty days he
was treated without vaccines, the daily opsonic and
agglutinin reactions being taken for the purpose of
showing the variations produced by the disease alone,
which are seen to be considerable. After the first
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dose of vaccine the opsonic index rose to a greater
height than previously, and the temperature fell, the
pai;ilent being discharged fourteen days after feeling
well.

(7, echart 7.) Undulant type of fever. Vacecine
commenced in the sixth week; he had marked pur-
puric eruption on the lower limbs. Four doses were
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given ; his opsonins rose very high, and the tempera-
ture fell; the agglutinins were moderately high. He
steadily gained weight and was discharged.

(8, chart 8.) Slight irregular fever, neuritis and
effusion into the left knee. Vaccine commenced in
twenty-sixth week; the opsonins rose high and the
temperature fell; he gained in weight and his general
condition improved markedly.
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(9, charts 9 and 3.) Undulant type of fever, with
secondary syphilis. Vaeccine was commenced in the
tenth week ; both opsonins and agglutinins were high
and he made a good recovery.

(10, chart 10.) Late undulant type with neuritis.
Vaccines were commenced in the twenty-second weelk ;
there was no further rise of temperature, and the
opsonins steadily rose.

(11, chart 11.) A late relapse after being appar-
ently one year free from fever. Vaccine was com-
menced in the third week of the relapse. There was
very slight rise in the temperature after; the pains
decreased, and there was a gain in wmght The
opsonins and agglutinins did not vary much.

(12, chart 12.) A mild case with a low irregular
fever chart. Vaccines commenced in the ninth weelk.
His opsonins were at first very high, then very vari-
able ; the general condition improved ; he gained 1 st.
in weight, and the agglutining went up.

(13, chart 13.) Undulant type of fever, not severe.
Vaccine commenced in the third week, six injections
were given. The pyrexial waves were very short, and
he was discharged at the end of the thirteenth wavzek,
having gained 1 st. in weight., The opsonins were
generally above normal, the agglutinins very variable.

(14, chart 14.) TUndulant type of fever. Vaccines
were commenced in the twelfth week. The opsonins
rose ab once; after the second injection the tempera-
ture fell and there was no further fever; he gained
2 st. in weight, but had to be invalided for pre-existing
heart disease.

(15, chart 15.) Blight irregular fever following high
early waves. Vaccine was commenced in the ninth
week. The opsonins went up and the temperature
remained down ; his weight increased and he made a
good recovery. The agelutinins were very high.

(16, chart 16.) Mild undulant type of fever.
Vaccines were commenced in the ninth week. The
temperature remained slightly irregular. His opso-
ning and weight went up, but the agglutinins kept
very low. There was some anmmia and cedema of
the legs when he was discharged.

(17, chart 17.) Undulant type of fever of long
duration. The vaccine was commenced in the nine-
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teenth week ; after the second dose he commenced to
improve and rapidly gained weight in spite of two
slight relapses; he made a good recovery.

(18, chart 18.) Prolonged undulant type. Vaccine
commenced in the twelfth week ; after each injection
the temperature rose markedly, on one occasion to
103-6°; there was only a slight gain in weight, but he
steadily gained strength and looked better, being dis-
charged quite well.

(19, chart 19.) Very irregular fever with emacia-
tion and depression when admitted. Vaccine was
commenced in the eleventh week ; following the second
injection he had a three-week wave of fever, when the
vaccine was stopped, but continued later. His op-
sonins, agglutining and weight all went up, and he
made & gﬁ-:rd recovery,

(20, chart 20.) A very prolonged and severe type
of fever, at first intermittent, then undulant, with
great depression, &c. Vaeccines were commenced in
the fifteenth week, his opsonic index fell, and after
the third injection a severe relapse set in ; he bad two
further relapses, and in the thirtieth week being con-
siderably improved, was sent out. The three injec-
tions did not appear to do good, though the opsonie
curve was maintained at a high level. A fuarther
relapse occurred after leaving the hospital.

(21, chart 21.) A very severe undulant type of
fever. The first vaccine was given in the eighth week
during an acute relapse; no improvement. Second
and third doses were given in the interval, but acute
relapses followed for a period of twelve weeks. Two
other doses were given between the waves, when the
morning temperature was normal, without effect.
The opsonic index remained above normal, both during
the administration of the vaccines and after. The
agglutinins were very high almost the whole time.
After twenty-eight weeks of treatment he went out,
feeling almost well.

(22, chart 22.) Severe continued type of fever,
passing into the undulant form. The first vacecines
were given in the twelfth week. The opsonie index
at first rose, but rapidly fell ; vaccine stopped. Afrer
the next relapse three m]ectmns were given, there
being a normal morning temperatuve, fol owed by a
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further wave of pyrexia, in spite of a high opsonic
index. He, however, gained 2 st. in weight, and fels
much stronger during this four-week relapse, and was
discharged to sick leave. His agglutinins rose, and
remained high, 1 in 2,000.

Vaccise ReEcorp. Series I1.

TABLE oF CASES.
025 ce. equals 468,750,000 mm., or 0°05 milligram dried.

|
No. of monuts ing o
Chart Name ]_;:‘h cuﬂhisﬁ:{%iﬂzfm inmﬁg{ps Results
1 o e % 4T 1 Groad
*2 | B. 25,498 . . Negative
*3, 9 F. C, 25, 25,25, °8 .. 4 Good
L35 | Q. ¥ PR T e 5 Negative
*5 B. ‘25, *8, 36 3 Favourable
‘6 H. 25, 8 - 5 2 Good
2 B. C. ‘25, =25, 25, 25 . 4 Good
*8 G. G. 1, R R 0 Good
*10 B, ' L L . 2 Good
11 ¥, M, W. 25,25, -1, 4 ea| 4 Good
12 G. F. 95, 95, 25 = 3 Good
13 F.H. |25, -25, 25, 3, 85| 5 Good
14 . H. 25, -25, *85. -9, -85 b Groad
15 I. L a5 .95 . S W Good
16 I o Rl s n 1 Favourable
17 H. . 25, 85,25, 8, -8 B Favourable
18 T. D, ‘2b, +25, '25, 25,43 6 Favourable
19 G BY |25 -95 @25 8 5 Negative
20 W. ML L T = 3 Negative
21 M. -85, *25, 3,25, 25| b Negative
*a9 V. H. 25, -4, 25, 4, 25,
‘25 o S Negative
*05 G. i O R
o R A | Negative
24 ‘ & 95, 9, 95 -8, -2,
0,25, 25 .| B Favourable

* These charts only inserted.  + Temperature rose to 103:6°.

(23, chart 23.) Severe case with a high continued
type of fever, followed by slight undulations. Vaecines
were commenced in the eighth week, and were repeated
for six weeks without appearing to do good; they
were therefore stopped, but two further doses were
given in the twenty-fourth and twenty-fifth weeks.
This patient improved and was able to go out in the
twenty-ninth week. The opsonic index, which had
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remained about normal, rose considerably after the
two last doses of vaccine. The agglutinins were very
high throughout, 1 in 2,000.

The M. melitensis was isolated from the blood in
the ninth week.

(24, chart 24.) Irregular undulant type of fever.
Vaccine commenced in the ninth week; eight injec-
tions being given. The temperature slowly fell, each
attack of pyrexia becoming shorter and milder; he
gained 3 st. in weight, and was discharged to duty.
The opsonins remained about normal. The agglutinins
rose high in convalescence.

(25, charts 25 and 4.) A relapse of a long undulant
type, readmitted in the fourteenth week, tever inter-
mittent, pains severe. Vaccines were commenced 1n
the sixteenth week, five injections being given; no
improvement was noted, either of symptoms or weight.
The opsonins responded fairly well, but the agglutinins
remained persistently very low. The case was finally
invalided.

Thus, out of twenty-three cases, marked improvement
was nofed in sixteen.

ExreriMENTS TO DEMONSTRATE THE AMOUNT OF
SENSITISING SuBsTascrE IN HrateEp axp [Ux-
HEATED SERUM, :

The serum was heated to a temperature of 60° for
a quarter of an hour, then added to my washed cells
and emulsion.

(1) Acute Mediterranean fever case. Avﬁﬂﬂﬁﬁ&ci Frilex
Unbeated serum 1 part
My washed blood cells |, 11 1-2

Emulsion 5
My heated serum 1
My washed blood cells
Fimulsion ,, 9 10
My unheated serum .
My washed blood cells |,
Emulsion o 9 10

The heated serum of the patient still contained
substances favourable to phagoeytosis * stimulins.”
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(2) Chronic Mediterranean fever case, M}‘::f:ﬁwi =yl
Unheated serum 1 part

Washed blood eells
Emulsion

Heated serum
Washed blood cells
Emulsion

My unheated serum
My washed blood cells
Emulsion

(3) Chronic Mediterranean fever case.
Unheated serum 1 part

Washed blood cells
Emulsion

Heated serum
Washed blood cells
Emulsion

My unheated serum
My washed blood cells
Emulsion

(4) Chronie Mediterranean fever case.
UInheated serum 1 part

Washed blood eells
Fmulsion

Heated serum

Washed blood cells
Emulsion

My unheated serum
My washed blood cells
Emulsion

(5) Healthy surgeon.
Unheated serum
Washed blood cells
Emulsion
Heated serum
Washed blood cells
limulsion
My unheated serum
My washed blood cells
Emulsion
My heated serum
My washed blood cells
Emulsion
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In all these last, the sensitising substance was
almost entirely destroyed by heat.

Experiment to demonstrate whether the removal
of the serum, and replacing the contents with normal
saline solution, would canse an equal diminution in
the phagoeytic action of the washed bloed cells.

(1) My washed blood cells 1 part  ““ingsted  Imaes
Normal saline solution  ,,

Emulﬁiun T 5 ‘3?.
My washed blood cells ,,

My unheated serum "

Emulsion ’ 135 1-0

(2) My washed blood cells
Normal saline solution ,,

Emnulsion = 29 0-78
My washed blood cells ,

My unheated serum !

Emulsion 3. 37 10

(3) My washed blood cells |,
Normal saline solution

Emulsion 3 i 05
My washed blood cells
My unheated serum o
Emulsion o 40 1:0

(4) My washed blood cells
Normal saline solution ,,

Emulsion X. 70 ‘T
My washed blood cells ,,
My unheated serum 5
Emulsion = 10-0 1-0

These seemed to show that moderate phagoeytosis
still oceurred after removal of all the sensitising sub-
stances with the serum.

These experiments demonstrate that though sensitis-
ing thermolabile substances for M, melitensis are found
in the serum in varging quantities, yet, when these
have been removed by heat or replacing the content
with normal saline solution, the cells themselves still
contain or produce a quantity of stimuling, which
assist phagoeytosis, as shown hﬁ Meotschnikoff, who
states * that the absorption of the mierobes may be
effected without the help of opsonins, or that—should
such help be indispensable—the opsonins may be
supplied by the lencocytes themselves.
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GENERAL CONCLUSIONS ARRIVED AT FROM A STUDY
oF THE Totan Cases TREATED.

In dealing with a systemic infective disease like
Mediterranean fever, the addition of further quantities
of artificially produced toxin to a patient in acute
phases of the fever not only appears to me to hold
out little likelihood of acting beneficially, but would
act detrimentally (vide charts 20, 21, 22, 23). On the
other hand, in chronic eonditions, where one has only
slight relapses or a mild see-saw temperature without
marked hectic symptoms, then a slight addition of
the toxiec product just adds that quantum of stimula-
tion which places the patient in a more favourable
condition for combating the infective organism present
in small quantities,

It is to these latter cases that I now restriet its
administration, and if, after the injections, one finds a
rising index, there is bond fide reasonability in con-
tinuing the dosage with advantage to the patient,
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