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A CRITICAL EXAMINATION OF THE BLOOD 
OF PATIENTS IN HOSPITAL, TO DETER
!11IN8 I.F OTHER THAN l\1EDIT8RRANRAN 
FEVER SERA WOULD AGGLUTINATE 
THE MICROOOOOUS MELZTENSIS. 

By Fleet-Surgeon P. W. l3Ass11T-r·S)J1TU. 

Royal Nttcy. 

TilE importance of pbcing beyol!'lcl doubt the specific 
character of the agglutination of the 1liicrococc1ts 
nielitensis w lien brought in con tact with the blood serum 
of patients cannot be over.estimated, e ither when the 
test is used for diagnosis or for coutrolling expcri · 
mental work. 'l'bere h1we been cases, from time to 
t ime, which have led certain diagnosticians to under · 
rate this modern method of diagnosis . These people 
would therefoi·e naturally discredit all investigations 
based on this principle, poiutiug to cases in which 
contrad ictory results have becu obtainecl from the 
same serum, and to statements that a positive 
reaction for Mediterranean fever has been met witb 
in other diseases. 

Bearing these facts in mind, I have made a careful 
examination of 150 samples of blood, taken syste
matically in the wm:ds of Haslar Jiospital, foi· the 
purpose, if possible, of demonstr'1.ting whether or not 
the serum of patients suffering from a great variety 9f 
diseases other tban i\1editcrranean fE:ver would give 
a reaction likely to render a mistake in diagllosis 
probable. It is unnecessu.ry to describe fully the 
technique employed, this being so well koowu, except
ing to S>\Y tbat -

(1) The tubos cotitaining the blood were centri
fugalised, and the clear serum was alone usecl . 

(2) The eml1lsion was made from an rigar cult ure 
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ten days old of a strain of 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 l in 30 was made with 
normal saline solution, using accurately graduated 
pipettes. 

(4) The examination was made both microscopi
cally, with a lour-hour limit, and by sedimentatiou 
tubes with a. twenty-four-hour limit. 

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

Tbe whole examinations were made by myself, but 
tbe readings were confirmed by independent observers. 

It will be seen that the blood o[ forty.one patho
logical conditions was tested, and that in all but four 
cases there was no evidence of agglutination of tbe 
111. meli tensis . Of these four posi tive reactions, two 
appendicitis cases had lately returned from Malta 
Hospital, and were running a regular, undulant tem
perature, and bad undoubted Mediterranean fever. 
Tbe thircl cMe was a sick berth steward, who bad 
J\Iediterraneitn fever two years and ten months ago. 
The fourth was a long time in J\ia.lta Hospital, where 
gastroduodenostomy was pel'lfonncd, and though there 
is no definite temperature chart of l'<fediterranean 
fever, I have no doubt thitt he was, like so ma.uy 
others, infected by the miero-organism there. H is 
temperature is now irregular. 

The results are tabulated on p. 5. 
All these examinations, therefore, gave au absol7tte 

negati·i:e to other than Mediterranean fever blood, 
causing agglutination of the M . melitensis in a dilution 
of 1 in 30. The following points were also investi
gated with regard to this reaction :-

WiU J,ower Dil11tions gilve Erroneous Res11lts ?-Teu 
of the already used samples 0£ 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 Aggl11tinating Prope1·ties Destroyed lnj 
Keeping the Bloocl ?-Some serum from a tube of 
blood, which had been taken from a naticnt in 
November, 1901, was tested in the same manner. 
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Nature or di$e3.:f!.& 
Nu1nber 

~t lcl'oseopical Sedi1ncntatlon of c·:u1e.s 
test.('(l 

Ent.eric fever 3 Negative Negative 
rr ubcrclc of lnng 12 

" .. 
" 

tcstielc 1 
" " , , joiut. 1 .. . ' 

1.'ubcrcular en1pye1na. 1 
" " Pneumonia. 5 
" " Bronchitis 2 '. .. 

Bright's disea.se 3 
" .. 

Hydronephrosis 1 
" " Rheumatism .. 7 ,, 

" M.C.O .. . 7 
" .. 

Tousilitis 3 .. " Dilu.tcd ston1acb,. t.lic ... l Positive Positive 
Lead paralysis 1 Neg~\~ive Negative 

A ppeudici Lis 7 12 Pos itive {2 Positive 
\ 5 Ncgati ve 5 Negative 

Hcm iplegia 1 
" " Epilepsy 3 .. .. 

G.P .I . . . 1 
" " Alcoholism 1 
" " A11eurism l 
" .. 

Abscess, loca.l 7 
" " 

" 
liver 2 

" " 
" 

psoas .. I 
" " 

" 
mastoid 6 .. .. 

Cellulitis 4 . ' .. 
Septic thrombosis 1 

" .. 
Otorrbooa 2 

" " Iritis 3 .. .. 
Keratitis 2 .. .. 
Syuovitis 1 

" . ' 
Herniotomy 5 

" " Hoomorrboids .. 1 
" 

., 
Varicose vei11s . . I 

" 
,. 

Ulcers .. 2 
" " Fractures .JO . , .. 

Wound• 4 .. ' . Eczon1a 4 .. 
Gooorrl1cea 5 

" " Gononbooal rhcuma. 2 
" " tis1n 

Syphilis l 16 ,. 
" 

" 
2 7 .. .. 

Normo.l blood . . 2 j l Positive ( 1 Positive 
l Negative 1 Negative 

- To=--.-.--:~1~0-· j 1 Positivo 
HG Negative 

{ 4 Positive 
HG Negative 



J\l icroscopic 
Sccli111outatio11 
Control , normal l>lood 

6 

I ht 10 

+ 
+ 

DJ t,C}TION 

1 in 20 1 in ·10 l in 200 

- - --
+ + + 
+ + .1. 

Result.-Four-ycar-old blood serum agglutinated 
perfectly. 

Are the .dggl1ttinctti11g Properties Destroyed by Ileat? 
-A portion of the coutrol serum was heated to 60° C. 
for ten minutes, and tested as before. 

Resnlt.-A goocl reaction, both rnicroscopicll.lly and 
in sedimentation tubes, at 1 in 30 was obtained. 

Are Dead Cultures Reliable for any Length of 1"ime? 
- Using the control serum, t he following dearl emul
sions made in the laboratory were tested, dilution 
l iu 30. 

(1) Agar emulsion of M. melilensis isolated 
at Haslar, he:<ted to C,5° 0. loi:- quarter 
of au hour, + 0·51>er cent. formalin. 
M adc November 9tb, 1903 

(2) Agar emulsion Crom stmiu, given by 
Professor Wright, NeMey. Made 
November 8th, 1004 

(3) Agar emulsion, from Haslar, str,.in 2. 
J\fadc llIMch 20th, 1903 

Control , normal blood 

M icro· 
~copie.,'l. l 

+ 

+ 

+ 

Sedi· 
n1entat ion 

+ 

+ 

Thus dead cultures made here more than two years 
ago were perfectly reliable, though the 1·caction is less 
rapid than when living oucs arc used. 

Bcliabilily of the Agglutination Reaction iii Med,i
tcrranecut l"ever.-IIcre it 1m~y be stated at once thitt, 
in acuLc cases, T have found. tl1c t·caction unmistak
able, lhc serum, in fairly high dilutions, acting on the 
Jll. melitensis almost immediately, clumving com
pletely, ll.l!ld being generally easily visible wjth a 
1 inch objective. \Vitb chh·onic cachectic cases of 
more than four months' duration, so commonly met 
with in Haslar Hospital, it is different, the reaction 
boing often incomplete, slow, ancl only obtainable in 
very low (lilutions, as shown Ly the following cases :-
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(1) J. W. Onset of the fever, April, 1904; returned 
to the Meditenauean in 1905 : immediate relapse. 
In November, 1905, the blood only agglutinated iu 
dilutions of 1 in 10, yet the M. ·m.etitensis was in the 
same month isolated from his blood. 

(2) J. P. Onset April 19th, 1905 ; now inten'Se 
emaciation and neuritis. In November the blood 
agglutinated up to 1 in 10 ; with 1 iu 5 the i·eaction 
was immediate. 

(3) T. S. Onset 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 l. 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 l\!edi
terranean fever when an examination of the blood 
gives a. negative reaction with thi.s dilution. I believe 
the chief sources of fallacy are:-

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

(2) Faulty cultures; containing false clumps befo1·e 
use, &c. 

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

(4) Faulty history; the patient having previouslly 
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. 



·rHE TREATl\iENT OF MEDITERRANE AN 
FEVER BY :MEANS OF VACCINES, WITH 
ILLUSTRATIVE OASES. 

By Fleet-Sm·geon P. ' .V. BASSETT·S)IITU. 
Royal Navy. 

FIRST SERIES. 

Fon years we have been vainLy striving to find some 
method of treatment for l\f@diterranean fever, able to 
prevent or cut sbort the relapses so constantly present 
and recurring. Though certain drugs have for a time 
seemed to act successfully, their beneficial effects are 
usually uncertain ancl transient, so that the treatment 
has come to be almost entirely symptomatic. 

Germicidal medicines have each had many trials, 
lately cyllin 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 oeca.sionally produced very satisfactory 
results when given with a rising temperature, appar
ently cutting short the wave which we had expected 
to last ten d.ays or more. 

It is known that we have in this disease a constant 
auto-intoxication going on from a specific micro
organism, which ma.y apparently continue and flou1·ish 
in the internal organs for years, rapidly increasing 
when vitality is lowered from any cause, giving rise to 
fresh attacks of pyrexia; when the organism is easily 
isolated from the peripheral blood. 

It would seem that, failing an effective anti-microbic 
serum, the most rational and successful line of treat· 
meat would be in so increasing and stimulating the 
" phagocytes" 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 less than normal ba,c
tericidal powers. 

For a mouth in a ward full of l\fediterra.nean fever 
cases, fresh yea.st was a,dministered, in the hope of 
causing a rise in the number of the polymorphouuclear 
cells, but with no marked success, neither was there 
any distinct improvement in the clinical symptoms. 

Sir A. E. Wright has shown that the injection of 
vaccines of tihe 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 a.pplyiug this 
method to Mediterranean fever cases bas apparently 
been so successful, that it was desirable to give this 
treatment an extensive triitl in t he wards at Haslar, 
where the cn.ses n.t one's disposal ::u·e fairly numerous 
and varied. This has now been employed for the last 
seven months on almost all cases, to the exclusion of 
any active dl"ug treatment. 

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

P.SEPARATION OF '!'HE V ACCUIE. 

A freshly isolated strain of the Mici·ococcus 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 emulsilied 
in 100 cc. of distilled water, making a tbickisb 
opalescent fluid . The emulsion was then heated in a 
water-bath a t 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 
vaccine. 

After twenty-four bom·s 0·5 c>0. of the vac!}ine was 
spread on an agar tube; no growth appeared in seven 
days, therefore it was free fro m contaminations a,nd 
dead. 

ESTIMATION 01' STRENGTH. 

By Opacity.-A sample was run out into a square 
glass bottle, ,giving a thickness of fluid of 1·5 cm.; Lhe 
opacity just allowing oae to read ·5 Snellcn's type 
through the fluid. 

• 
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By Dil1itions and Oultures.-A sample of 5 c.mm. of 
the fresh made emulsion was with a measuring pipette 
diluted fifty times, and this a-gain in a similar way 
three times, giving a dilution of l in 6,250,000. From 
this high dilution 5 c.mm. plated out gave on the 
seventh day 150 colonies of M. nielitensis, working 
out to 937,500,000 for 5 c.mm., or 187 ,500,000 for 
every c.mm. 

By Weight of Dried Organisms.,-From the freshly 
prepared emulsion, after heating, but before the addi
tion of the carbolic acid, 20 cc. were run off in a long 
tube. The estimation were kindly made by Dr. C. J. 
Martin, F.R.S. He found that the 20 cc. of vaccine 
contained 4 milligrams of M. mclitensis, or 0·2 milli
gram per cubic centimetre. '.!.'his is, I think, the most 
accurate method of standardising on future occasions. 

:r.fETHOD OF INJECTING. 

About 10 cc. were periodically run off into a sterile 
bottle, having two rubber cap tops, ·5 cc. doses were 
drawn up into freshly prepared glass tubes by means 
of a sterile i·ubber teat, and tbeo 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 1 cc. all glass syringe was 
employed for injecting the vacdne. 'Ibe injections 
were all given in the loin region, tbe part being pi-e
parecl 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 punc
ture, ral'ely producing slight loca,l irritation for twenty
four hours, therefore the local toxic effects of the 
vaccine must be very slight. 

;t\fETRQJ;> OF NOTJN(l TRE EFFECT OF THE VACCI!;lE 
BY THE 0PSON!C INDEX. 

The blood of each case was taken twice a week, or 
twice in ten days, generally the total number of c&ses 
under treatment at one time. The serum was separated 
by means of au electric centrifuge. 

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 ·9 per cent. saliue solu
tion. 

A freshly ·prepared weak emulsion of a young a.gar 
culture of M. melite11sis was m;tde for each operation : 
1 part of ~be patient's clear serum; 1 part of my 
washed blood cells ; t a part of the emulsion of 
M. melitc11$i.S was the!! taken, well miJ>ed, drawn up 
into small bulb lubes, sealed, !bud placed in the blood 

• beat incubator for twenty minutes; the mixture was 
then blown out on to slides, and films were made; 
when dry they were fixed in alcohol 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 it was always 
available. I , however, tested its opsonic power with 
that of six of the surgeons under instruction, 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 opsouic reaction with the M. 
melitensis. 

ESTUJATION OF PHAGOCYTOSIS. 

Carbol-toluiclin blue was found to be the most satis
factory stain, as it picked the white cells clea1·ly, 
slightly staining the protoplasm in which the micro· 
cocci were seen having a deep blue colour. It was 
founcl necessary to use a high eyepiece and 1'o inch 
objective fo1· the enumeration. 

Not less tban twenty consecutive polymorpbonuclear 
cells were counted in eacb film , and the average cocci 
ingested taken. 

In conn ting from twelve t-0 twenty-four films in 
each series (which is most laborious and eye-straining 
work) one fouud that the leucocytes tended to congre
ga~e mostly along the margin of the film ; by follow
ina this line much time is saved. 

In counting hundreds of films two facts were notice
able:-

( 1) That on! y the pol ymorphon uclear cells take up 
the organisms. 

(2) When using the high powers above mentioned, 
the frequency with wbich tbe bacillary form of the 
wicrococcus w;~s met with. 
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AGGLUTINATION REACTIONS. 

Besides testing the opsonic index in each case, the 
agglutinins were estimated for in three di lutions, 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 (B1,itish Medical Journal) . 
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CHART 1. 

RECORDS OF TEMPERATURE. 

Many of ~he cases being very prolonged, I have re· 
duced the temperature charts iuto 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. 

C HARACTERS OF THE OFSONIC CunVE. 
Charts 1, 2, 3, show from da.ily observations the 

course of the opsonic curve after injection of the 
vaccmes. 
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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 la,sting about a week. After a. second 
injection the index rose less and was much shorter. 

Cha.rt 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. 

DATE 20 Z I 22 23 24 25 26 27 
OP SONIC 

INDEX. 
, . 6 . 
1·4 

I · 2 

I · 0 

·8 

·6 

· 4 

·2 

~ 
F' ,, 

104 . 
\ 

' 103 
I 

102 
I I 
• ' ' \ 

101 
, .. 

' ~ 
100 

99 
" ,, 

• \ ' " • I " 98 . • , " • • 
97 

"" Al l \' PO HIV 

P>t•s P ASI 

OP SONIC CURVE ••••• AGG 

CHART z. 

28 Z9 30 3 I I 2 

AGG . 
1'500 

1300 , 
\ ' 100 , , ' ' , , 

'900 

0 ... 700 "' Q: 

"' o· !500 
"' o · 

• • • , • JOO 

'r- 'r- y_ ,_ . • 
100 

Chart 3.- From a low negative phase there was a 
steady rise, reaching its maximum on the third day, 
falling to nonnal on the sixth. 

RELATION OF THE AGGLUTINATION CURVE TO 

THE OPsoNrc CunvE. 
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 ser um 
ca.using clumping of the JJ1. 1neli tensis has to be 
reckoned with, rendering tbe ingestion of the micro
cocci into tbe phagocytes easier than normal. 
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Ia those sera whic.h show high aggluLination values, 
as 1s often the case m the cad y stages of the disease 
with high fever, one would oxpect that this would be 
very marked, and indeed thiit it does so occur is evident 
in.some of the stained blood film s showing bigh opsonic 
indices; in such spocim~ns not only are the phagocytes 
full of the organisms, but they are seen distinctly 
clumped tbl'oughout the geuerai area of the field. 

DATE: 3 4 5 6 7 [ 6 I 9 10 I I 12 
OPSONIC ~· l I INDEX 

,4+1 t. 6 104 I--
1 ..; ,... 

. : 
1· 4 103 , \ "' "' 
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\ 
' J I · 2 102 • 

z I 
, 

\,' • 
u I -

I· 0 10 I ·-.. ... 
> 

I ~ ·e 100 

• l ~x u 
· 6 99 . • fJ) _,,, f- 0 
• 4 98 , .. ~ ' , - , I 

•: w '°'I ~ ' ,) ' ~ 

i...' V ' ;:: 
. 

. 2 97 ' I PO ITIVC 
HASE ' 

OPSONIC CURVE •••• AGG 

Cn.-nT S. 

CURVE •••• 

AGG. 
1500 

1300 

llOO 

900 

700 

500 

300 

100 

From the study of many hundreds of films it was 
apparent that this expected ngglntination reaction 
was rarely present sufficiently to explain the high 
pbagocytic index of the bloocl examined. 

A critical examination of tbe accompanying charts 
during tbe whole course of tho cases extending over 
weeks shows no regular relationship of the agglutina
tion and opsonic curve~. !viany of those showing 
very low evidences of agglutination have an opsonic 
index running high. To test; this relationship the 
serum of several cases was examined daily for both 
agglutinins and opsonius (see charts l, 2 and 3). In 
chronic cases, after the injection of the vaccine there 
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was a slight rise in t he agglutin ins, quickly falling to 
the usual low range. 

These observations are more in conformity with t he 
results obtained by Leishman, related in his article 
on " Some Experiments in Connection with Stimulins," 
in Transactions of the Pcithotogical Society, J uly, 1905, 
than with those who found the agglutination curve 
running more or less p:-Lrallel with the opsooic. 
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RELATIVE VALUE OF SERUM AND L BUOOOYTBS IN 
PHAGOCY'l'OSIS . 

"JN 

The follo\Ving experi1)1ent is of interest ; it \VaS 
carried out to show the relative vah1es of the serum 
and blood cells, when mixed in different ways, taken 
from a patient suffering Crom clHonic ?.'.Ied iterranean 
fever, and from a healthy man. 
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(1) Pt>Lient's u nheated serum. 1 vol. 
Patient's washed blood cells. 1 vol.. 
Emulsion of M. nwlilensis. ! vol. 

(living) 
(2) Pnticnts unheated scrum. 1 vol. 

Normal washed blood cells. 1 vol. 
E1nul~ion of ..i1f. 1nelitensis. J vol. 

(3) Normal unheated serum. i vol. 
Patient's washed blood cells. 1 vol . 
Emulsiou of M. melite .. sis. * vol. 

(4) Normal unheated serum. i vol. 
Normal washed blood cells. 1 vol. 
Emulsion of M. m~litcnsis. t vol. 

A ,•emge ingested in eat'"'h 
Poly1norphonuclear cell. 

Case l Case 2 

23 46 

8·6 25 

16 30 

19 29 

From tbe above it would ap pear that the specific 
serum witb its owo w11shed cells was more powerfully 
phagocytic thiin when mixe·d with foreign (noo
immune) blood cells, and th:M the specific serum 
with foreign blood cells W•tS less powerful than wheo 
the patient's blood cells were mixed with non·spee ific 
serum; seeming to indicate that the protective power 
existed in the patient's white blood cells. The same 
mixtures with dead emuls ion gave proportionately 
similar results. 

1V.B.-The low phagocytic average io No. 2 might 
mean that we were dealing witb a negative opsonic 
phase. 

Errro~a: OF' CASES. 

(1, chart 4.) J. 'W. Hemittent type off ever. Vaccine 
commenced in tbe eleventh week ; opsooic index ~·ose 
after the secood injection, the. temperature fell after 
the fourth and remained dow11, improvement io nutri· 
tion and power, but the agglutinins remained very low. 

(2, cbart 5.) J. G. B . Severe undulant type of 
fever. Vaccine giveo in the thirteenth week, at the 
end of a lo1Jg wave, no further r ise in temperature, 
opsonic index ran up high, he gaioed J.6 lbs . iu three 
weeks, agglutinins fairly high. 

(3, chart 6.) J. r>L Undulant type of fever. 
Vaccine given in thirty-th ird week, when a wave had 
wel l st:~rted. The temperature suddeoly fell i\nd 
remained do·wu, and the opsonic index mounted h igh. 
This was a brilliaot resol t for the t ime. H is agglu
tioios fell very low. 

(4, chart 7.) A. T. U ndulant type of fever . 
Vaccine commenced m the tbirtee11th week of t he 
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fever. There was no apparent effect on the fever for 
four weeks. The temperature tben went down, and 
the opsoninA rooe high. The cachexia was very marked, 
and the agglutinins fell very low. 
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(5, chart B.) T. L . Undulant type of fever. 
Vaccine commenced in the tenth week ; a wave of 
pyrexia having started, this aborted, and there was 
no further ri se. His general condition rapidly im
proved, gaini ag 25 lbs. in twenty-one days. Tbe 
opsonins rose, and the agglutin ins were fairly high. 

(6, chart 9 .) J . W. Undulant type of fever. 
Vaccine coromeuccd in the nioth week; n.fter the 
second injection the tempern.ture fell, >tnd he steadily 
improved . The opsonic index rose, but the agglutinins 
were generally low. 
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(7, chart 10.) H. D. Mild undulant type, patient 
very anremic. Vaccine given in the eighth week. The 
temperature fell, and the opsooios rose almost at once, 
patient gain iog 14 lbs. in weight in fourteen days. 

(8, chart 11.) Undulant t) pe. Treatment com
menced in the eighth week, one injection given ; within 

Temp. 
F"ailr . Week4 5 6 7 8 8 fO JI 12 13 14 
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three days of this the tempet"a.ture had fallen, and 
the opsooic index risen, there was no relapse in three 
weeks, when he was discharged, having gained half a 
stone. The agglu tinins from 1 in 2,000 io the pyreicial 
st~ge fell to 1 in 20 before going out. 

(9, chart 12.) D. G. Undulant type of fever. 
Vaccine commenced in the eleventh week, the tem
perature fell ab ruptly on the second day after, and 
hardly rose again, the gene1·al improvement was 
marked. The opsonic iodelt never rose above normal. 

-

, 
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(10, chart 13.) J. S. Mild undulant type of 
fever. Vaccine commenced in the t welfth week. The 
temperature fell on tbe fifth day and remained down, 
the agglutiuiDs and opsonins rose slightly together. 

(11, chart 14.) C. L. Intermittent type of fever. 
Vaccine commenced in the ninth week, improvement 
comme11ced ~fter tbe secol'!d dose, both opsonins ii,nd 
agglutinins rose in convalescence. 

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

(13, chart 16.) T. F. Undulant type of fever. 
Vaccine first given in third (?) week. 1'he tem
perature fell within a week ancl practically remained 
down ; be bad, however, persistent sciatica, &c. With 
the fall in temperature there was a rise in both 
agglutinins and opsonins. 

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

(15, chart 18.) H. H . Undulant type of fever, 
case believed to have been phtbisis before admission. 
Vaccine commenced in the fifth week. After the third 
injection the. temperature fell, and hardly ever rose 
above 100° a.gain. He made a steady convalescence, 
gaining over 2 st. in weight. The agglutinins, at first 
high, l 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 undnlaottype of fever, 
with great emaciation and depression. Va.ccine was 
commenced in the 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 tbe twenty-thit·d week to 1 in 20, 
rising slightly in convalescence. The opsonic curve 
was irregula1-, but showed a tendency to fall, with hijgh 
pyrexia, and rise in the intervals. 

(17, chart 20.) G. W . M. H igh undulant type of 
fever. Vaccine 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, 
r ising again in convalescence to 1 in 2,000. The 
opsonic curv·e was very irregulal'. Patient discharged 
to s ick leave. 

(18, chart 21.) J. N. Undulant type of fever. 
Vaccine commenced in the sixth week during a high 

' ,, 
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relapse, aud was given regularly about every ten days 
(nine injections); it bad apparently no influence on 
the lever or course of the disease. The opsonic index 
was geuentlly above the normal, the agglntinius v·ery 
low, rising sligbtlv in cotwalescence. The patient 
was discharged in the srventeenth week, having lately 
steadily gainec;l. weight. 

(19, chart; 22.) P . A. Admitted for pbthisis. 
Fever of an undulant type with great diurnal varia
tions, cough, &c. Vaccu1e commenced in the third 
week, repeated about every ten da,ys with a.pparently 
no effect on the temperature 01· symptoms. After a 
final severe relapse he made a steady convalescence, 
gaining weight rapidly. 'l'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 l in 
20, rising slightly in convalescence. 

(20, ch11rt 23.) H. R. Intermittent type of fever. 
Vaccine comwenced in the sixteenth week; this 
was given weekly for five weeks, then at longer 
intervals, Tbere ~ras apparently no influence on the 
fever, the pn.tient being invalided. Tbe opsonic index 
made a gra.dual but irregular ascent, the agglutin 
curve steadily fell. 

(21, chart 24.) C. N. Long undulant type of 
fever. Vaccine commenced in the thirty-second week 
of the disease and given weekly. During the treatment 
be bad three relapses, the last being the most severe, 
the vaccine, even after many injections, being apparently 
powerless to prevent these relapses. Ile was <lis
cbarged invalided in the forty-second week. The 
opsonic curve rose ~teadily, the a.gglutinins fell. 

(22, chart. 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 markecl constitutional reaction for 
a fow hours, sbivcrs, pain, aud headache, so that, he 
refused a further. .I!'or founeen days the opsonie 
index fell, theu slowly rose and remained al:iove 
normal. It is impossible to say bow long the one 
dose of vac.cine intluencecl this curve. The general 
symptoms slowly improved, but the agglutinins i·e
maioecl very low throughout. 

Thus, out of twenty-two cases, marked improve
ment was registe1·ed in fifteen. 
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Tbe administration was in no way compulsory, the 
patieuts suffered scarcely any pain and rarely any 
soreness from tbe injections, w bich were generally 
given on the tenth day. ~io>t of tbc men believed 
strongly in their etlioaoy, and a.sked for their repetition. 
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The gain in weight when convalescence 1s once 
establisbed is very rapid, from * to 1 lb. per diem, 
but th is occurs also under other methods of treatment. 
The disease is so inegular in its behaviour, ancl 
has such long latent periods, that experience makes oue 
careful in m~king a prognosis, or drawing definite 
deductions from any method of treatment. 

In conclusion, from our present knowledge, one is 
justified in sa,ying that in the administration of 
vaccines in Mediterranean fever we have a factor for 
great good ; but I believe that it is unwise to think 

I 

i ,.. 
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VACCrnB R1·:couo. SERIES I. 

TABLE OF CASES. 

0·25 cc. equals 468,750,000 mm. or 0·05 milligr<>rn dried . 

Xo. of 
Chart Xn.1ne I 

An)<Htntso inj~t~J • N'(I, Qf 
in cubic eent.i1n('tres. injections 

- - --1--- -----

5 
•6 
7 

•s 
9 

JO 
11 
12 
13 
14 
15 

16 
17 

18 

W. 

J. G . l3. 
J. )I. 
,-\. 'l'. 
T. T, . 
J. w. 

H. D. 
F. B. 
D. G. 
J. s. 
c. r,. 
A. W. 

T. F . 
G. v. 

H. ll. 

19 A.H. 

20 G. W. :11. 

21 J. N. 

•22 P . A. 

•23 H . H. 

•24 , C. N. 

25 I H. R . P. 

·3, ·3, ·5 
·2, ·S 
·3, •3 
·2, ·2. ·25, ·3, ·3 
·25, ·3, ·25 . . 

·2 
·2 
·2, ·4 
·25, 5 
·25, ·25, ·25, ·25, "25 
·3, ·2, ·25 . . 

·25, ·25, ·25 
·2, ·3, ·25, •5 

·S .n · ' .n · ' ·O•• I i)I 01 '°1 'I.I ... ..,, 

·25 

·S, ·3, ·5, ·5, ·25, ·S, 
·25, ·4-

1 
·S 

·8 1 ·25, ·3, ·25, ·5, 
·25, ·25 .. 

·S, ·S, ·3, ·2, ·25, 
·a. t ·25, ·25, ·s . . 

·2, ·5, ·8, ·3, ·26, ·25, 
·5, ·2, ·25 

·s, · l , ·2. ·25, ·S, ·3, 
·$, ·25 

·3, ·4, ·2, ·2, ·S, · 2, 
·5, ·25, ·3 

·3! . ' 

G 

3 
2 
2 
5 
3 

1 
l 
2 
2 
5 
8 

3 
4 

7 

9 

7 

9 

9 

s 
9 
1 

l~esul ts 

Fa.voul'&ble on 'f. 
and opsonic 
index 

Ditto 
Ditto 
Ditto 
Very favourable 
Favourable on T. 

and opson i~ 
index 

Ditto 
Ditto 
Ditto 
Favourable 
Ditto 
Favourable on T. 

and opsonic 
index 

Ditto 
Improved after 

4th 

Improved alter 
Srd 

Negative 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 
Ditto 

• These charts only inserted. 
t i\Iarkecl lccal reaction followed t he injection for twenty-four 

hou rs. 
f 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, thnt its 
action will be rapid or very evident, and that in 
acute cases with high fever, where there is marked 
evidence of specific intoxication, it is not advantageou.s 
at all. 

SECOND SERIES. 

Si.nee compiling the preceding paper, the method of 
treating almost all cases of Mediterranean fever in the 
wards at Haslar by the periodical administration of 
vaccines bas been continued with varying success, 
the results bearing out the conclusions arrived at 
after a study of the fi rst series. During this period 
thirty-five fresh cases have received iujectious of the 
vaccine, twenty-three of which have been dischargecl, 
and are included in this second series. Many of these 
were of a particularly severe t.ype, extending over 
long periods. 

The vaccines were generally given every tenth day, 
and the opsonic index was taken weekly. Some cases 
have, howevet·, been daily examined for the amount of 
agglutinins and opsonius, 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 vac
cine have been given (a total of 224 in six ty-one 
cases since starting the treatment), and as in the pre· 
vionsly recorded cases, beyond a certain amount of 
temporary tenderness in the loiu, there were uo un· 
pleasant local effects. Occasi.onally tbe evening 
temperature rose slightly, but io one case this shot up 
to 103·6°, this was, I think, a s imple coincidence, and 
not clue to the vaccine. 

It is vel'y dillicult in such a disease as i\1Ied ite1'
raoean fever to estimate how ro uch of the Vitriatio:o 
observecl in the opsonic curve is due to the addition of 
a small artificially introduced dose of the toxi.c 
microbe, when at any time fresh natural periods of 
intoxication are being produced. 
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NATURAL AND ARTIFICIAL lKDUOED VAIUATIONS O~' 
T AE QpsoN1c Cu1wE. 

To illust1·ate this, charts of the opsonic curves, &c., 
of two patients in very similar conditions of £.ever, 
cachexia, and period or illness were ca.refully recorded, 
one being treated with vaccines from the first, the 
second having no vacciue for a cousidera.ble time. 
In the former case (chart 5), arter the first injection 
the opsonins rose steadily ancl remained at a mocle
rately high level for about a week, then fell to normal; 
after the seconcl s lightly larger dose, the response wa.s 
very feeble, being followed by a temporary higher rise 
most probably due to an auto· intoxication. . 

After the third dose the response was very mat·ked, 
the temperature fell, and the patient in fourteen days 
was well enough to be dischal"gecl. In the latter case 
(chart 6), one saw a rising, followed by a rather high 
opsonic cul·vc concomita.nt with the onset of a wave 
of fever, presttmably due to a fresh influx of t oxin. 
At this period, he being the only man in the ward not 
receiving the vaccine and having a relapse, he a.sked 
for the treatment, which being given was followed by 
a perman~nt fall in the temperature, genera.I impt·ove
ment in his feelings, aod a rise in the opsonic index ; 
this appeared to iudica.te that the vaccine was doing 
good. 

Effect of Second Injections.-Charts 2 a.nd 5 show 
how second injections failed to raise the opsonic 
index to the height obtained by the first, either clue 
to a wa.nt or power of response, or possibly to too 
small closes being employed. In chart 3 the rea.ction 
after the second injection is seen to be very marked, 
though short-lived. 

Presence of a Negative Phase.-Colonel Leishman, 
R.A.M.C., in bis paper on anti -typhoid inoculations, 
Jmti~wl of Hygiene, vol. v., 1905, is sceptical in 
typhoid of the well·mat·ked negative phase described 
by Sil' A. E . vVright. A study of these charts sbows 
that Lhis phase is frequently absent or very ~bo1·t in 
ca.ses of Mediterranean feve1-, especially when the 
initial reading was below noi·ma.l, the rise then being 
apparenUy stea.dy from the time of the a.dministration 
of the vaccine. 

Effects on the Fever.- Io very acute cases with 
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high fever one wa.s not a.ble to notice a.ny benefit 
whatever either on the clinical symptoms or on the 
tempera.ture records (charts 20, 21, 22, 23), but in 
slight undulatory rela.pses or with chrooic intermittent 
types frequently the fall to norm:tl seemed to be 
a.ccelera.ted. 
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CnART 4 . 

Preve1ition of Rela17scs.- 'fhe prevelltion of relapses 
is perha.ps the greatest desire of any one trea.ting this 
trying disease. In the administration of vaccines we 
seemed to have a possible means of doing so. At the 
commencement of th is investigation some very suc
cessful cases led me to think that at last there was a 
reliable method, but further experience bas proved 
this hope to be without foundation , for over and over 
again cases under treatment, when appearing to be 
doing favourably, have suddenly developed anothe.r 
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wave of pyrexia, not differing from those which we 
have l)een accustomed to meet m cases othenvise 
treated. 

Belief of Pain.-In the more chronic cases, with 
the secondary nerve and arthritic pains so frequently 
met with, the vaccines appe~red to produce at least 
temporary improvement in some instances. 
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G111in in Weight.- The gain in weight duriog this 
treatment was often remarkable, but, as pointed out 
before, during convalescence a. rapid increase in body 
weight usually occurs under any form of treatment. 

Fee/ling of T'l'etl-being after the Injection~ .-In a 
few cases the patieut 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 the vaccine had been withheld for some weeks 
(case 6). 

EPITOillE OF CASES. 

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

(2, chart 2.) Undulant type of fever, great anremia 
and emaciation. After the first dose of vaccine the 
temperature fell slightly, but in nine days a relapse 
set in. The first vaccine was followed by a short 
negative phase, and a very poo1·ly marked positive 
one ; there was no rise after tbe second dose, w hicb 

-
• 100 
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was given in the hope of cutting short the relapse. 
The agglutinins were constantly low. 

(3, cha1·t 3.) Irregular undulant type of fever, 
complicated with syphil is. 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
! in 10,000. 
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CHART 7. 

(4, char t 4.) Relapsing very chronic case. I rregu
lar rise in the opsouins, reaching its maximum on the 
tenth day, falling after tbe second dose. The agglu
tinins were very low. There was no improvement in 
his general condition and he was invalided out of the 
Service. 

(5, cha.rt 5.) The end of the third month of &he 
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fever, see-saw type of temperature with considerable 
anremia and debilty. Vaccines were commenced at 
once ; opsouins 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 
ma.rkecl; his temperature fell and he was discharged. 
The agglutinins were high throughout, for t.en da.ys 
varying Crom 1 in 4 to 8,000, when they suddenly iell 
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.) U odulant type of fever at the end 'of 
the third month, with orchitis. For twenty days be 
was treated without vaccines, the daily opsonic and 
a.gglutiuin reactions being taken for the purpose of 
showing the v1\l'iations 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 
patient heing discharged fourteen days after feeling 
well. 

(7, chart 7.) Undulant type of fever. Vaccine 
commeDced in the sixth week; he had marked pur
puric eruption on the lower limbs. Four doses were 
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CHART 10. 

given; bis opsonins rose very high, and the tempera
ture fell ; the agglutini'ns were moderately high. Be 
steadily gained weight and was discharged . 

(8, ehart 8.) Slight irregular fever, neuri tis an<l 
effusion into the left knee. Vaccine commenced ill 
twenty-sixth week ; tbe opsonins rose high and the 
temperature fell; be gained in weight and bis general 
condition improved markedly. 

• 
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(9, charts 9 and 3.) U odulaot 1iype of fever, with 
secondary syphilis. Vaccine was commeuced iu the 
tenth week ; both opsonins and agglutinins were high 
and be made a good recovery. 

(10, chart 10.) Late undulant typo with neuritis. 
Va.ccines were commenced in the twenty-second week; 
there was no further rise of temperature, aud the 
opsonins ste11dily rose. 

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

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

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

(14, chart 14,.) Undulant type of fever. V;i,ccines 
were commenced in the twelfth week. The opsonins 
rose at 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.) Slight irregular :fever following high 
early waves. Vaccine was commenced in tbe ninth 
week. 'rhe opsonins went up and the temperature 
remained down ; bis weigbt increased and be made a. 
good recovery. Tbe agglutinins were very high. 

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

(17, chart 17 .) 'Undulant type of fever of long 
dumtioo. Tbe vaccine was commenced in the nine-
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teenth week ; alter the second dose he commenced to 
improve and rapidly gained weight in spite of two 
slight relapses; be made a go<>d recovery. 

(18, chart 18.) Prolonged undulant type. Vaccine 
commenced in the twelfth week ; after each injection 
the tempexature rose mii.rkedly, 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 hacl a three-week wave of fever, when the 
vaccine was stopped, but continued later. His op
sonins, agglutinins and wP.igbt all went up, and be 
made a good 1·ecovery. 

(20, chart 20.) A very prolonged and severe type 
of fever, at first intermittent , then undulant, with 
great depression, &c. Vaccines were commenced in 
the fifteen th week, bis opsonic index fell, and after 
the third injection a severe re lapse set in ; be had two 
further relapses, ancl in the thirtieth week, being con
siderably improved, was sent out. The three injec
tions did not appear to do g·ood, though the opsonic 
curve was maintained at a high level. A further 
relapse occurred after leaving the hospital. 

{21, chart 21.) A very seYere 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 a.cute 
i·elapses followed for a period of twelve weeks. Two 
other doses were given between the waves, when the 
morning temperature was Dorma.l, without effect. 
The opsonic index remained above 1101·mal, both d.uring 
the administration of the vaccines and after. The 
agglutinins were very high almost the whole time. 
After twenty-eigbt weeks of tl'eatment he went out, 
feeling almost well. 

(22, chart 22.) Severe continued type of ifever, 
passing into the undulant form. The first vaccines 
were given in the twelfth week. Tbe opsonic index 
a.t first rose, but rapidly fell ; vaccine stopped. After 
the next relapse three injections were given, there 
being a normal morning temperature, followed by a 
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further wave of pyrexia, in spite of a high opsonte 
index. He, however, gained 2 st. in weight, and felt 
much stronger during tbis four-week rela.pse, and was 
discharged to sick leave. H is agglutinins rose, and 
remained high, 1 in 2,000. 

VACCINE RECORD. SERIES II. 
TABLE OF CASES. 

0·25 cc. equals 468,750,000 mm., or 0 ·05 milligram dried. 

No. of I Nan1e An1on11t:; injeeted No. or Rosul ts Chart. lu cubic centin:ietres iujeetions 

---- --------
1 c. ·23 .. .. .. 1 Good 

•2 $ . ·25, ·25 .. .. 2 Negative 
*8, 9 F . C. •25, ·25, ·25, ·8 .. 4 Good 
•4, 25 Q. ·3, ·3, ·3, ·3, ·3 .. 5 Negative 
•5 B. ·25, ·3, ·35 .. .. 8 Fa.vou rable 
·s H . ·25, ·8 .. .. 2 Good 
•7 B. C. ·25, ·25, ·25, ·25 .. 4 Good 
*8 G. G. ·25, ·3, ·3 .. .. 3 Good 

*10 T. B. ·25, ·25 . . .. 2 Good 
11 F. M. W. ·25, ·25, ·1, •4 .. 4 Good 
12 G. F. ·25, . 25, ·25 .. 3 Good 
13 F . H . ·25, ·25, ·25, ·3, ·35 5 Good 
14 W. H. ·25, ·25, •25, ·:S, •25 5 Good 
15 J . I. ·25, ·25 . . .. 2 Good 
16 J.P. ·25 .. .. .. 1 Favourable 
17 E. J . ·25, ·25, ·25, ·8, ·3 5 Favou>-able 
18 T. D. ·25, ·25, ·25, ·2:5, t·3 6 Favourable 
19 G. B . ·25, ·25, ·3, ·25, ·s 5 Negative 
20 \V. Jlf. ·25, ·s, ·25 .. 3 Negative 
21 M. ·25, ·25, ·3, ·25, ·25 5 Nogative 

•22 V. H. ·25, ·4, ·25, ·4, ·25, 
·25 . . .. 6 Negative 

*23 G. ·2, ·4. ·25, ·25, ·2 , 
·2, ·25 . . .. 7 Negative 

24 c. ·25, ·2, ·25, ·8, ·2, 
·2, ·25, ·25 .. 8 Favourable 

• These cha.rts ouly iuserted. t Temperature rose to 103·6°. 

(23, chart 23.) Severe case with a high continued 
type of fever, followed by slight undulations. Vaccines 
were commenced in the eighth week, and were repeated 
for six weeks without appearing to do good ; they 
wei·e therefore stopped, but two further doses were 
given in tbe 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 nne1· 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, cha.rt 24.) Irregular undulant type of fever. 
Vaccine commenced in the ninth week; eight injec
tions being given . The tempcrntura slowly Cell, each 
attack of pyrcxia bccomiug shorter and milder; he 
gained 3 st. in weight, and was discharged to duty. 
'l'he opsouins remained about norm a.I. The agglutin ins 
rose high in convalescence. 

(25, charts 25 and 4.) A relapse of a long undulant 
typo, readmitted in the fourteenth week, fever inter
mittent, pains severe. Vaccines were commenc.ed in 
the sixteenth week, five injections being given ; no 
improvemen~ w:ts noted, either of symptom$ or weight. 
The opson ins responded fairly well, but the agglutinins 
remained persistently very low. The case was finally 
invalided. 

T hus, out of twenty-threeca.ses, marked improvement 
was noted in sixteen . 

ExPF.R1M~~N1·s ·ro DBMONST1M·1·1~ 1·11~1 ;\~1ouN'.C o~· 
SENSrr1s1NG SunSTANCF. IN HEAT~}!) ANO UN

HEATED SERUM. 

Tbe serum was beated to a. temperature of 600 for 
a quarter of an hour, then added to my washed cells 
and emulsion. 

(1) Aetde Mediterranean ferer ca-5c. 1\ \'Cros;.e cocci 
inge.'ited Index 

Unheated serum 1 pi1r~ 
l\1y \\'ashed blood ~ells 

" 11 12 
Eu1ulsion 

" My heated se1·um " l\ly washed blood cells 
" .D:mulsion 
" u l·O 

l\1y unheated serum " l\1y washed blood cells 
" Emulsion 
" 

9 l·O 

Tho heated serum of tho patient still contained 
substances favourable lo phngocytosis "stimulins." 

• 
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(2) Oh1·01iic Mediterranean fever Cll$e. A \·eR.gO cocci 

U obeated serum 1 part 
lug~.&led Index 

\Va.shed blood cells . ' 
Emulsion 

" 
7 . 1·2 

Heated serum 
" Washed blood cells " Emulsion 
" 

2·li 0·41 
My unheated serum 

" My washed blood cells 
" Emulsion 
" 

G l ·O 

(3) Oh1·011ic Mediterraneait fever ca:ic. 
Unhented serum 1 part 
Washed blood cells 

" Emulsion 
" 

10·2 0·94 
Heated serum .. 
Washed blood cells " Rmulsion II 2·8 0·16 
lily unheated serum 

" J\Iy washed blood cells 
" Emulsion 
" 

10·8 l·O 

(4) Chronic 111editerrancan / ever CMe. 
ll n heated serum l pn rt 
'vVasbed blood cells " Rmulsion 

" 
7·2 1·2 

Heated serum 
" \Va.shed blood cells 
" E mulsion 
" 

1·9 0·33 
l\ly unheated serum 

" ii[ y washed blood cells " Emulsion 
" 

li·7 l·O 

(5) IIealthy s-urgeon. 
Unheated serum " Washed blood cells 

" Emulsion " Vl·G l ·O!i 
Heated serum " \ Vashea blood cells 

" Emulsion " 3·0 0·23 
1\'[y unhealed serum 

" My wa.shed blood cells 
" Emulsion 
" 

L30 1·0 
l\'ly boated serum 

" \\'! y washed blood cells 
" Emulsion 
" 

2·6 ·2 
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Io all these la.st, the sensitising subst~tnce was 
almost ent.irely destroyed by l1ent. 

Experiment to demonstn\t e whether the removal 
of the serum, and replacing ~be contents with normal 
saline solution, would cn.u~e nn equal diminution in 
the phagocytic action of tho washed blood cells. 

(1) l\'fy washed blood cells L par~ A"f,~~~t~:fi Ind•x 
Normal saline solution .. 
Emulsion 

" 1\1 y washed blood cells ., 
l\Iy unheated serum 
Emulsion 

(2) 1\1 y washed blood cells 
Normal saline solution 
Emulsion 

" .. 
" 
" 
" My washed blood cells ., 

lily unheated serum 
Emulsion 

(3) l\fy washed blood cellP 
Normal sal ine solution 
Emulsion 

" 
" 
" 
" 
" ?..Iy washed blood cells ., 

hl y unheated serum 
Emulsion 

(4) l\[y washed blood cells 
Normal saline solution 
Emulsion 

" 
" 
" 
" 
" My wash eel blood cells ., 

My unheated serum 
Emulsion " 

" 

5 ·37 

13·5 1·0 

2·9 0·78 

3·7 l ·O 

2·2 0·5 

4·0 l·O 

7·0 ·7 

10·0 l·O 
These seemed to ~how th:it; 111oclerale phagocytosis 

still occurred after removn.I of all the sensitising sub
stances with the serum. 

'l'hese experiments domonsta·ato that though sensitis
ing thermolabi le substances for !J!. melitensis arc found 
in the serum in varying qua.11Li tics, yet, when these 
have been removed by brnt or replacing the coDtent 
with normal saliue solution, t ho cells thornseh·es still 
contain or produce n quantity of stimulius, which 
assist phagocytosis, as shown by Mctscbnikoff, wbo 
stntes " that the absorption of the microbes may be 
olTcctccl without the help of opsonins, or that-should 
such help be indispensable-the opsonios may be 
supplied by ~he leucocytcs themselves. 
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G ENERAL CONCLUSIONS AUIUVED AT k'llOM A STUDY 
OF TllE T OTAL CASES T REATED. 

I n dealing with a systemic infective disease like 
Mediterranean fever, the addition of further quantities 
of art ificially produced toxin to a patient in acute 
phases of t he fever not only appea1·s to me to bold 
out little likel ihood of acting beue6cially, but would 
act detrimenta][y (v·ide charts 20, 21, 22, 23). On the 
other band, in chronic conditions, where one ba.s only 
slight relapses or a mild see-$aw temperature without 
marked hectic symptoms, then a sl ight addition of 
t he toxic product just adds that quantum of stimula
tion which places the patient in a more fa.vourable 
condition for combating the infective organism present 
in small quantities. 

I t is to these latter cases that I now restrict its 
administration, and if, after tbe injections, one finds a. 
rising index, there is bona fide reasonability in con
tinuing the dosage with advantage to the patient. 




