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-which. have been clhroic. giving ris to continuedl cdiar-
rhoea, often with blood and mucus in the stools, and
proving refractory to ordinary methods of treatm-ent.
Tfllese cases hiave been regarded as -not due to bacillary
or amoebic dysentery, but precise evidence as to the
absence of the former is usually lackinc.- The present
series of cases is complicated by the fact tlhat in the
majority of tlhem, one or more types of pathogenic bacteria
lhave been obtained. Blood, mutcuts, and pus stools lhave
occutrred onlv in two cases, from both of wlhich Shliga's
bacillus was recovered. On otlher occasions, where loose
stools lhave occurred, at times slightly miucoid but with no
blood or pus, Slhiga has either been obtained or. whlere not
actually recovered, the patient's serum lhas sLbsequiently
giveu the agglutination reaction. Or, again, some otlher
organism -for example, B. paraftyp7osiis A-lhas been
present. In several cases, in fact, the patients appear to
hiave been infected- witlh- several different organisms,
bacteria and protozoa. It is qutite possible that tlle
bacterial infection and thle -disturbance catsed by it lhave
favoured the establishment of the protozoau infection,-
whatever tllis has been.

Nevertheless, there is a residuum of cases, wlhere loose
diarrhoeal stools have ocecurred, containing flagellates orL
their cysts, where no evidence of pathogenic bacteria lhas
been obtained. 7Whlere active flagellates are present the
muotions are nearly always loose or tihiin and creamy or
bright yellow in colour, the latter beingc muarkedly the case
with 'tools containing Trih6rnwnas. This parasite has
occurred in diarrhoeal stools from one-patient at intervals
over eighteen days, after wbich it apparently died out.
Up to the present thiis form -las not proved persistent or
refractory. Lamblia is probably a more important cause
of intestinal derangement, and thlis can be readily uinder.
stood wlhen the essential parasitic character of t-hiis form-
and the situatiou it occulpies are borne in mind. Thle
following is the record of one of tliree very similar cases-
of infection with thlis parasite. uncomplicated (now) by
tlhe presence of any other pathogenic organisnm. In the
instance in question, the active forms lhave never been
seeni in the stools examined; this fact shows the impor.
taince of thle recognition of the cysts.
W-s. Admitted September 26tl, 1915.
September 28th. Pasty yellow stool; fair numiiilber of ITamblia

cssts.
October 13th. Loose, slightly mucoi(d stool; no blood or pus;

some Laminlia cysts.
October 22nd. Pasty, oli've-green stool; very n-iumerous

Iam))blia cysts.
October 30th. Thin, soup-lile, greenish-brown stool; no blood

or mucus; numerous Larn4dia cysts.
The presence of cysts in suclh unmbers indicates, of

course, a lheavy intestinal infection with the active forms.
During this period tw patient has suffered from chronic
dliarrlhoea; during the night before tlhe last sample was
exanmined,- for instance, lhe bad -five tlhin or loose motions.
Prior to admission, the patient, who came from Gallipoli,
hiad a history.of six weeks' dysentery and diarrhoea, with
blood and mucus in the stools dtiring the first two or
three weelks. During this early period h-e hadr three or
four injections of emetine. Probably, tlherefore, the patient
had amoebic dysentery, wlhichl -was entirely cured bvthe
emetine, for neitlher Entamoebae nor thteir cysts lhave ever
been found in the stools., Tlle emetine had apparently,
-lhowever, no effect upon the Laniblia. Frenclh workers
strongly recommend tuLpentine (trerbentbine) in cases- of
persistent diarrhoea due to these flagellates. It is hoped
to obtain furt'her information upon this subject as time
goes on.-
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AccORDING to the New Yorl MIedical Record, the field
service of the Amer-ican Ambulance in Paris duiring the
first eleven months of its activity transported 57,000
wvounded from the front. The numnber of atutomobiles now
employed in this service is about ninety, and, in addition,
twenty machines are attached to the hospital at Neuilly.
One supply and one staff maclhine accompany each of the
units in the field, themselves coMpoK)sed of from ten to
twventy-flve ears. There have been iio deaths among the
dr1ivers of the field ambulance, althoulgh thley go very near
to tihe fighrting lines and- are frequently undier heavyN fire.
More ecars -are added to the fieldl eqi4iprnent as the fund
-grows. The numberof beds in the hlospital at Ne-dilly has
b)een increased from 175 to 600.
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IT may be of interest to put oni record the somewlatextensive experience we lhave ladcl in Serbia with the
tetravaccine: typlhoid + paratyphoid A + paratyphoid B-
+cholera, one of thle combined -vaccines prcepared and
used for several years in Ceylou by one of us.

Tecl?inqitc of Preparation.
This is identical with that used. by one of uis previously

and already puiblisbed in various papers. It may, how-
ever, be of advanitage to describe it again briefly.
The growth of typh6id cuiltures is washed 'off Wtlit

sterile 0.85 per cent. salt solution, to which 0.5 per cent.
carbolic acid has been' added; the emulsion so obtained isstoied at room temperature (1& to 20- C.) for twentv-fonr
hours, and then standardized. To standardize it the
germs are counted.by using a Thoma-Zeiss apparatis,
and sufficient carbolic salt soluItion is added to bring tlienumber of germis down to 2,OO millions per cubic centi-
metre. The standardized emulsion is testd for sterilty.
The same procedure is carried out witlh paratyphoid A aRndparatyphioid B cultuires, thtese two emulsions being also
standardized to contain 1,000 -nillion germs per cubiccentimetre. The above procedure is also carried ont witlclholera, the emulsion of which, lhowever, is standardized
to contain 4,000 million germs per eubic centimetre. Theofour standardized emuIsions wlhen foucnd sterile arc nixed
together in equal proportions. and the vaccine will thlere-
fore contain per cutbic centimtietre:

Typhlioidl ... ... 50 milliioiParatvphoid A. ... ... 250Paratypboid B ... .. 250Chiole-ra ... ... .. . 1,000
Of this inixture 0.5 to 0.6 ccrn. are givei-n iunder t11e skinN

of the arm tlhe first time, and tlc same ami1oiunt a wveek
later. A third dose, also c.crn., give-n two weeks after
the -first, is of advantage, but not essential -for practical
purposes.
The Pep?tone WTater Met7iod.-Owing to the scarcity ofagar

at oie-time in our laboratory we prepared a certain amount
of vaccine witlh peptone water in thie fo'llowing way. Large
bottles were filled witlh peptone water containing I per
cent. peptonie and 0.75 per eent. soditum chloride, and-
sterilized. Som-e of the bottles were then inoculated with
typhoid, other.s with paratyphoid A, others withi para-
typhoid B, and others witlh cholera. The cholera bottles
are kept in thle incubator at 35' C. for twenty-four hours.
The bottles inoculated with typlhoid, paratyphoid- A, and
paratyphoid-B were incubated for-forty-eight houi-s, as th*e
growthi of B. typhosits alid alliedc germs is slow and scanty
in such a medium. We found by experience that witl the
peptone water we used and withi the strains of germs we
had, provided the bottles wete kept in tlhe incubator
exactly the stated period of time and temperature, the
number of germs was, for practical pturposes, nearly
constant. The cholera bottles will contain approximately3,800 to 4,000 million cholera vibrios per cubic centimetre
and the typlhoid and paratyplioid bottles w'ill contain
approximately 900 to 1,000 mllion per cubic centimetre.
The peptone water clttlres were then mixed in the
following proportions:

Typhoid .. ... ... ... ... 2 l)artsParatyplioi(d A ... ... ... ... 1 artParatyplioid B ... ... -... 1 part
Cholera -.. ... ... 9. ... 2 arts

T) th1is was add.ed1 .1 per cet. caibo1!, wh-1ich is SUffi-
cien1t tO sterilize theO vaccine jl a very few\ honi}s. We
may say at once thlat theo resullts obtainled wsithl this
vaccine as regards agglultinins, etc., ap)pear to lte vrey
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sim-ilar to those obtained with the- carbolized agar culture
vaccine, thouiglh whenever possible we prefer to use the
latter.

Experimnental Work on wL'iich the Preparation of thc
Tetravaccine and other Mixed Vaccincs is Based.

The preparation of tetravaccine, as well as other com-
bined vaccines, is based on the experimental work of one
of us carried out in 1901 and 1902,12 wlhen it was demon-
strated that if an animal (rabbit) was inoculated with two
or three species of bacteria, agglutinins and immune
bodies for all the germs were elaborated, provided a
sufficient minimum quanity was given, tlhe amount of
agglutinins and immune bodies elaborated for eaclh germ
being nearly tlle same as in control bodies inoculated witlh
only one species. It was also demonstrated that when
immunization is obtained by a single inoculation, the
amount of agglutinins and immune bodies elaborated is
not in proportion to tlle amount of culture injected, pro-
vided a sufficient mini'mum dose be used. A series of
rabbits inoculated witlh 2 c.cm. of typhoid culture gave
the same average aggltutination limit and the same amount
of immnune bodies as a series of rabbits inoculated witlh
4 c.cm. In rabbits no good results were obtained, as a
rule, by inoculating more tllan three species of bacteria.

Acmerican Red Cross Sanitary ommission.
Tetravacine (Castellani)

Combined typhoid + paratyphoid A + paratyphoid B
+ cholera vaccine.

1st dose 1/2 cc; 2 nd dose a week later, '/, cc; 8 rd
dose (not essential) two weeks after the first, 1/2 ¢C
The injections should be given subcutaneously in the arm
This bottle contains 100 doses Shake well before using

(1mepmkaicka CanHTbap"a MHcJa (4pseKor KpcTa
TeTpasaKLuH- (KacTenatn)

KOMI61sOnanHI ni3: BaICHIMc 3a TP6yJIHN TN-yc, 118 BaJAN-
He 3a napaTHOz.c A ul.BIs rz cpiiHiHe Da1cxidHe, sa.jeAuo
Upsa iiJeJcIxgja 172 cc; Apyra ie,Aeby ,Aasa nocze pBet
oneT /2 cc; ipeha (iJije 6?a neouxoXua) Ase ReAe&e

uocae upe xujeisil,je 1A cc.
Ihijeraxje ce mxajy BpmxTH y paxe noAKOZHO

Una C1aAan ZCa,PiaaBa 11)0 JIOjP1lIfj8. ipe 3O10TDe6&
A,Gp.O-poMYhaRTN.
Facsimile of label.

But more recent experiments have shown tlhat in rabbits
the tetravaccine-typhoid, paratyphoid A, paratvplhoid B,
and clholera, induces protective substances for the four
gerns in the rabbit.

Bloocd Examination of Rabbits Inoculated vith the
Tetravaccine.

The particulars of tlle investigation will be given in a

futuLre more complete paper. Here we will limit ourselves
to tlle statement that according to our researches the
blood of the inoculated rabbits developed, agglutinins for
the four germs, and that tlle amount of agglutinin developed
for each germ was not distinctly less than iin rabbits in-
oculated witlh monovaccines. Porcelli, using Castellani's
tetravaccine, has come to the same conclusion.8

Number of Individuals Inoculated and Technique of
InocuLlatiol.

Tlle nLmber of individuals inoculated by us witlh the
tetravaccine amounts to 50,000, and more than 120,000 by
colleagues, among wvllom we would like to mention Colonel
Randon, whlo lhas very ably organized such vaccination for
tile civil population, also on a very large scale, and Dr.
Boricks, who lhas now started the preparation of the tetra-
vaccine at the Government Pasteur Institute of Nish. The
method for preparing the arm for inoculation was simple.
At first we took elaborate means to scrub the arm

thoroughly witl soap and water, drying, and tllhen painting
with tincture of iodine; but when inoculating at the rate
of several tllousand a day, we found it impossible to spend
tile time necessary for this procedure, and depended
entirely upon tlle iodine alonie, w%ith excellent results.

Tlme reactions were usually very mild and consisted
usually of a smnall area of redness, a sliglit local tempera-
ture and some tenderness. General reactions were very
seldom complained of, and when inquired into revealed a

slighlt headache and a general inaptitude. These pa:--
ticulars were carefully looked into in all cases upon the
second inoculation.

It seems hardly permissible to elaborate upon tlle
technique of inoculation, yet witlh continued practice one
acquired a skill that almiost assumles the dignity of an art.-
We have found it possible whlen everything is going right
to inoculate at the rate of 400 an hour. The left armi- is
chosen, tlle skin over the insertion of the deltoid, anid a
quick stab, as thouglh one were slhakina a drop of ink from
a pen, results in placing the point of the needle at the:
exact depth. Tlle syringe is held in the right hand
between tlhumb and index finger, while the tip of the ring
finger is placed just above the point of the needle, acting
as a cheek to the force applied. No after-treatment
such as massage or sealing the puncture is used.

Blood Examnination of Individuals Inocldated with the
Tetravaccine.

We have examined the blood of more than 100 individuals
inoculated with the tetravaccine for agglutinins. In ten
we studied tlle agglutination curve for several weeels. We
propose giving the particulars with all the tables reterrinig
to this subject in a future nmore complete paper. We are
limited lhere to giving a table containing tlle resuilts ob-
tained in three individuals in whom the observationus -were
carried on for six weeks.

Tetravaccine (Twvo Inoculatioiis: c.C11. first, 1 c.cin. second(l.)

Indi-
viduals
Inocui-
lated.

Blood tested against

B. typho71su-s ... ..
No 1. H.Vlarafyplto0us A..No.1. B. 1)2 i7atyj_lo its B...

V. chioler-ae ... ...

{fB. typtosits ... ...

No. 2. f B. paratyph0osis A|B:paratyphosus B
VY. c7holerae ... ...

B. typh7osis ... ...

No. 3. D. pa rat y7tosuts A
V. chole.ac.

Liinits of Agglultination.
Weeks after First Inoculationi.

1 2 3 .4 5
--I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1/1200
1/300
1 12CO
I/I100

2/800
/1200

2/250
1/40

2/2000

1/250
I /200
Ij 100

2/400

T/200
I/200

I1/300
I/:150

2140

2/4000
420

I/40

1/300
1/150
I/200

i/is02/20

11200
I/I50
11150
I1120

T120
I120
I120

2I140
1/20
1/20

2140

I/lo2/20

6

I/250 1/150
2>100 i/'6o
t2/T50 I/tE
i'm!8 i/6o~

II00 I1/100
1/80 2/60
1/20 !|0

/0C 1 0i
2/200 xt60
2/201| /20

Tlle individutals inoculated witli the tetraVacciue produce
a very laige amount- of agglutinins for typlhoid, a fairly
large amouLt of agglutininsfor p oiA and para-
typhoid B, a certain amuount for clholera, wlicll varies
between the limits 1 :'0 and 1: 150. Comparing thie
results with those obtained in control individuals inocu-
lated with typlhoid, paratyphoid A, paratyphoid B, and
cholera, -we find that the amount produced is not distinctly
smaller; The tables referring to all the cases, including
the controls inoculated witlh monovaccines, will be puib-
lished in a later more complete paper.

Statistics.
We are not in a position now to give any elaborate

statistics, but we may say that so far, in the inoculated
troops, typhoid, paratyphoid, A, and paratyphoid B lave
been practically absent. The very few cases reported-
withotut any deatli have mostly been proved to be cases
of intermittent or remittent subtertian, there being in tlho
country now an extremely severe epidemic of malaria. As
regards clholera, no cases have been reported, but the
disease is not now present in Serbia.

- -. ~~~CONCLU'SIONS.
1. The preparation of the tetravaccine (typlhoid, para-

typhoid A, paratyphoid B, and cholera) as wlell as otheri
combined vaccjnes is based on the experimenital wo;rk
carried out by one of us in 1901, wlhen it was demonstrated
that animals inoculated witlh more than one species of
bacteria, witlhin limits, developed agglutinins and immiiiaune
bodies for all tlhe species injected, the amount of sucl
bodies being not distinctly inferior to that observed, in
control animals inoculated witlh one species only.

2. The inoculation of tlhe tetravaccine is harmless. We
have had no septic or other accident in any of the more
than 50,00 men we have inoculated1 this entailing more
than 100,000 injections, nor have we heard of anv untoward

i - - ~ _br I~~~~~-
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accident observed by colleagues who have inoculated in
Serbia more than 120,000 men w"ith the tetravaccine. We
h-ave never observed any really serious reactions, either
local or general, the.inoculated persons being as a rule
able to attend to their duLties in from twenty-four to forty-
cigiht liour's after injection.

3. Tlle inoculated persons develop protective substances
4or-tlhe four germs- typhoid, paratyphoid A, paratyplhoid
B, and chlolera.. The amount of agglutinins present for
aea of the four germs is practically the same as in con-

trol,individuals inoculated with typlhoid, paratyphoid A,
paratyplioid B, and clholera monovaceines.

4. We are of the opinion, as stated in previous publica-
tions, tlhat the tetravaceine should be used as a matter of
routine to inoculate the troops taking part in the present
war, greatly exposed as tlley are to the four diseases,
typhoid, paratyphoid A, paratyphoid B, and eholera. Its
use rendlers it possible to give a contemporaneous pro-
tection for the four maladies by a simple and rapid
procedure.
As we have already received numerous requests and

inquiries from mnany quarters, and as the time at our
disposal makes it impossible for us to supply the vaccine
to all -who ask for it, it may be mentioned that tlle
tetravaccine is now prepared on a large scale by Mulford
aind Co., of Philadelphia, and can be obtained from them.
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meriient. Mischinfect. B Porcelli: I tetravaccino Castellani, lifornma
.Redica, 1915.

PARATYPHOID "A " FEVER.
PY

A. H. SAFFORD, D.P.H.LoN-D.,
MAJOR, R.A.M.C.

ALTHOUGH paratyplhoid fever has been recognized for
several years, and during the last three or four years has
haecomc of considerable importance in India, especially as
affecting the British troops, it appears seldom to be
recognized by civilialn practitioners, and not much
attention been paid to it ouitside the army. This is no
(loubt due to the fact that few textbooks give more than a
brief sketch of the disease.
The following notes are based on over a hitundred cases

which I lhave personally observed and in which the
Bacillus parcatyphoszts A was isolated in eaclh instance,
cither fromn the blood, urine, or faeces.

Definition.- A septicaemia caused by the presence of
tlle Bacillus p)aratyphosus A, causing a remittent type of
fever of about twelve days' duration.
Incubation.-From ten to fifteen days.
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Chart to illustrate a severe case of paratyphoid A fever followed by a relapse. B, Blood

cultuire positive.

Immu11ni'ty.
In Inclia race seems to bear no relation to immuinity, for

althouulg the organism lhas been more frequently isolated
from Europeans than from Indians this is due chiiefly to
failure in taking the necessary steps for its isolation among
the latter. From five blood cultures from Indians I have
isolated B.p)araty2Jho8ue A on two occasions and B. typho8us

once. It appears to be more common among men than
women, but no definite statement on this can be made at

1+.] 4-10 2 IJ 1J_ 16

4-1-4 7 IO444/1-ii.f

Chart to illustrate a typical case of paratyphoid A fever 33, Bloodl
culture positive.

present Iowing to the exccss of imalc ovcr female population
in the army in India. One attack protects against a
second. I have never seen or heard of a second attack.
As might be expected, autitypioid inoculation gives no
protection against paratyphoidi.

Bacteriology.
A Gram-neative'motile bacillus ig present which agglu-

tinates withi high titre paratyphloid A serum, and by the
absorption test can remove the aggluitinins.

Reactiolo.q.

24 Hours 48 Hoirs. | 10 Days.

Glucose ... Acid +- gas + Acid 4- gas --
Lactose ... No change No change
Cane stugar No chango No change
Mannite Acid + gas -+ Acid +-gas + The

same as
Dulcite No change Acid - gas + after

48 hours'
Inulin .,. No change No change incuba-

tion.
Neutral red Gas + fluorescence - Gas ± fluorescenco -
agar

Litmutis milk Acid + clot- Acid + clot-
Indol ... Nil Nil

Symptonis.
The onset is as a rule insidious, there being a general

feeling of lassitude and loss of appetite. There is com-
plaint of headache (frontal and occipital), pain in the back
and limbs, and chills. A rigor seldom occurs. Tue

headaheb becomes very severe and
the patient suffers from insomnia
for the first few nights, but wvhen
once the headache is relieved sleep
returns. There is constipation and
t h e tonguie is coated with a
yellowislh-brown fur except the
tips and edges, which are clean.
The temperature varies consider-
ably witlh the severity of the case,
but is generally 1010 to 1020, or
even higher at nights, and 990 to
1010 in the morning. There is
generally defervescence, the fever
lasting about twelve days.
The pulse-rate is slow in com-

parison with the temperature. This
is a very diagnostic sign, and often
gives one a clue to the real nature of
the disease during the first few days.

The pulse-rate is often described as being rapid in tijis
disease, but careful observation of my own cases and a
study of a large number of charts from various stations in
India entirely disproves this.'
In a few cases there is initialbronchitis or tonsillitis, and

epistaxis sometimes occurs.
A rash may be present during the first few days, b.:t


