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VACCINES AND VACCINE THERAPY,

By CapT, I'IUTCI-IESGN, I.M.S.

IT is impossible in a short article like this to give a full account of such

a large subject as Vaccihes and Vaccine Therapy, This would
involve, to begin with, a discussion of the principles underlying this
form of {reatment and that, in itself, would take up toc much space.
We will therefore confent ourselves with a superficial glance at the
principles of vaccine therapy and after that the preparation of vaceines
and their uses in the treatment and prevention of disease.

The best definition of the principles of vaccine therapy is that of
Sir Almroth Wright, who says, “ihe fundamental principle of vaccine
therapy is to exploit in the interest of the infected tissues the unexercised
immunising capacities of the uninfected tissues.” ILet us now consider
what this means. Some part of the boedy is invaded by micro-organisms,
it may be the subcutaneous tissues, the lungs, the bladder or the
intestines. These germs proceed {o claborale their toxins or poisons
which are discharged into the body ; and by them, the symptoms of disease
are produced. The bbdy, at the infected part, does its best to repel these
mvaders and preceeﬁs to produce antitoxins, or antibacterial substances
which tend to neutralise the toxins or to destroy the invading germs
themselves. In the great majority of cases, the tissues al the infected
part are able to defend themselves and cure results, but, from time to
time, the toxins galn the upper hand and the disease persists, With
vaccine therapy, wa endeavour to help the tissues to develop their own
antitoxins or antibacterial substances in some healthy part of the body
These antibodies then travel by the blood stream to the infected part and
help to turn the tide in favour of the body, To supply the necessary
slimulus to the healthy tissue, we inject bacterial vaccines which may
be defined as the sterilised and standardised emulsion of any micro-
organism. At first sight, one would imagine that the injection of a
vaceine inte the bedy would simply be placing more poisons into the
system, and that thereby the body would have a harder task to perform,
but this is by no means the case. To begin with, the germ is dead and
therefors it cannot multiply and produce more toxins, and secondly, the
injection is carried out on a healthy piece of tissue, which, if the dose of
vaccine ig correct, must undoubtedly win ; in which case, an excess of
antibacterial substance is produced which passes into the blood and
thence to the infected part, The body thereby gains victory over the
invading germs; we can see, therefore, that our great endeavour is to
force the healthy tissues to declare in favour of the body instead of
remaining passive and doing nothing,
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We thus see how a bacterial vaccine can be used as a curative
agenl, They are also extensively used as prophyiactic or preventive
agents.  ‘Fhe princinles involved here are precisely the same as above,
The dead micro-organisms are introduced nto the hcal{hy bady and the
tissues produce the antibodies in excess. This excessive production goes
on for some time after incculation and circulates in the blood il the
apecial germ imvades the tissites, The antibodies then come into action

and the im

ading germ is killed off before it can do any damags. '

(l"

Fhese
vaccines do not produce immadiate protection, in fact, after inoculation,
there is & negative phase, short though it may be, in which the person is
more susceptible than wsua!l; but for practical puposss thic nepative
phase may be neglected. The antibodies which are produced under the
stimulus of inoculation are of many kinds and act in & variety of ways.

opgonine 7 are producsed,

These opsonins aid the corpuscles in the blood to deal with ihe
bacteria. They are specific, ¢, e., there is a different opsonin for
ceach kind of micro-organisms and they act on the germs present,
30 that the white corpuscles can ingest and digest them, Sir Almroth
Wright bas devised a method by which the amount of opsonins jin
the blood can be measured. It depends on the power of the lencocyte
to ingest bacilli. The ratio between the opsonins present in the injected
individual to the ameun{ present in the novmal individual is called the

L

“opsonic index.”” This index is of use as a control in the administra-
tion of vaccines because is ncrease or decrease after incculation points
to increased or decreased Immunity. After an injection of vaccine, the
opsontc index falls slightly and then begins (o rise if the dose given is
correct. When it reaches its maximum, a second dese is given and
the index rises still further. ‘The injections are then continued at suii-
ahle infervals so that the opsonic index continues at a high level. This

means that there is a large increase of opsenins present in the blood,

nd as [ ke body ig highlv prot
H

and as a result, that the body is highly pro
disease accordibg to the germ used for inoculation, This opsonic
index, though theoretic cxll\f of great value, is found wanting practically
in many respects. 1t varies considerably in normal persons from time
to time and also 1s extiemely difficult o carry out in a salisfactory
and reliable manner, For this reason, many medical men prefer to
judge the resuit of vaccine inoculations by the amelioration in the
symptoms or otherwise.

The disgases in which vaceiue-therapy ha

va}ue are those of a chronic localised nature, like acne, boils, &, This
i aniy m,turdl As gaht:ldy stated, when a germ invades the tissues,
ed which countaract the influence of the toxins.

o
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Thus, this attack and defence goes onin the body which gradually gets
more and more immune and finally the disease is cured. Frequently,
however, from a variety of causes, the bhody is unable to cope with a
patticular infection.  In a-chronic case, the poisons produced by the
bacteria are small in amount, hence the reaction of the body is equally

small and the disease persists. Wae can then step in with our vaccines.

and stimulate some healthy part of the body to produce antibodies in
sufficient amount to overcome the criginal infection, The doses of
vaccine used must be appropriate in amount and the interval between
the injections must e well timead.

Before procee@}n}; further, let us now briefly summarise what has
been said about $accines and thejr action r— ‘

1. Vaccines arve standardised, sterilised emulsions of micro-orga-
nisms.

2. They are specific, i.c., the vaccine of a particular germ is
efficient against that germ only,

3. Vaccines act by stimulating normal Haeues to produce antibodies
which are earried in the blood to the infected parts where

" they help to neutralise the toxine of the nvading germs.

4. T'he chiel antibodies produced are opsonins which act on
the micro-organisms and enable the whits blood corpuscles
to ingest and digest them.

5. The opsonic index is the ratic belween the opsonins in the
infected person and in the normal person, It is useful for
measuring the degree of immunity,

5. DBacterial vaccines are of greatest value in chronic localised
infections,

7. The inoculations must be carried out in carefully regulated
doses and at well timed intervals,

IPREPARATION OF YACCINES,

‘I'he particular micro-organisms, from whiclf the vaccine is to be
prepared, is grown ona tube of agar or some. other suitable nutrient
medim. The growth is allowed to proceed for a certain fime and
at the end of that time, an emuision of the organism is made with salt
solution.  This emulsion isthen standardised by counting the number of
baciili in a certain volume of fiuid. The method of counting is quite a
simple one but space forhids a deseription of this method here.  After
standardisation is complste, the emulsion is then sterilised by heat or
anliseptics, The vaccine is then bottlad and labelled ag containing so
many bacilli per cubic centimetre.
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METHOD OF INOCULATION-

Vaceines are usually administered by subeutaneous injection in
the ordinary way, Administration by the mouth is uncertain as is also
the ractal mathad.  “his, however, is 4 point of litile hnpertanee as the
subentancous method is quicl, sure and simple, Sir David Semple
vecently tried some experiments with inéra muscular injeotion but found
that this method was in no way superior to the subcutaneous method,

Usrs 0 VACCINES,

Typhoid Vaceine—This vaccine is of great value as a prophylactic
against typhoid fever. [i® use in the army n Indin and South Africa
has proved this and it may be said that in an inoculated nerson, the
risie of infection ig diminished by a half and when he does contract the
disease, the chance of mortality is also dininished by a half, Numerous
instances could be quoted showing ity undoubted value ns a
tic. Typhotd fever is o partictdarly fatal disense to Furopeans in Ind dia,
and for this reason, everyone on hiz arrival into this country, should be
moculated against this disease, The best profection is obtaived with two
inoculations at an intevval of 10 to 15 days. The second dose is double
the first, There may be a slight constitutional disturbance after inocula-
ilon, but this very quickly passes off,  Re-inoculation should be carried
out every two years. This vaccine is also used in much smaller
doses as a curative agent,  Suflicient evidencs, however, is not
forthcoming to warrant any definite statement as 10 is routine use in
the diseage.

Plagie Vaccine~—"This consists of a dead cullire of plague bacilli
and its use as a prophviactic againet plague i= of great valie. When
a person is likely to be exposed to plague infection then he should be
inoculated against the disease.

Staphylococoiss Veociites.—Wih this group of vaccines, va
therapy has gained its most brilliant successes,  Staphylocgeet are the

anisms of abecesses, hotls
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many other sepiic losions,
Their vaccines can be used as []10[)hyld. ics but their chiefl use is as a
curative agent. ‘There are many strains of this germ and for this
reason, the standard vaccine may fail i its action, Now-a-days, the
common practice is to prepare an “autogenous ” vaccine, ie., the germ
causing the particular lesion is isolated irom the patient and grown in the
ustal way; so 1hat the vaccine prepared contains exactly the same sttain
of germ as that causing the disease These vaccines, standard or auio-

genotis ars used in & great many conditions, of whicli ihe chief are boils,

carbuncles, furunculosis, &, In the case of acne, a special acne. baciilus
has boon shown to be the causal micro-organism and [rom it o special
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acne-vaccine has been prepared. It has been found that - where {he
staphyloceccus aureus 1s the causal organism in a lesion, the addition of
some staphylococeus albus aids its action greatly and for this reason, a
staphylococeus vaceine is practically always a mixed one, containing the
autogenous vaccine and some staphylococens albus vaccine. The dose
of this mixed vaccine is about 250 millions of the aureus and 150
millions of the albus, The correctness of the dose can be estimated
either by the opsonic index or by noting whether there is any improve-
ment or not in the condition of the patient. Where an autegenous
vaccine is used, the first dose must, of necessity, be more or less a shot
in the dark but if the opsonic index rises afier it, then it is fairly
correct, while if it falls, then too much thas been given and the second
dose must be smaller, This vaccine may be sgiven once a week or
oftener.

Streptococcus Vaceine—The streptococcus is a virulent type of
micro-organism and is the canse of many serions conditions, such as
erysipelas, puerperal fever, septiceemia, cellulitis, nlcerative endocarditis,
and possibly, scarlet fever. Tt will thus be seen that thete are hera, as
in the case of the staphylococcus, a great many strains of the germ,
Tor this reason an autogenous vaccine may be prepared from the
patient oy a standard vaccine may be used. This standard vaccine is
prepared from many strains of the streptococcus obtained {rom
of lesions and is used in any case of streptococcal poisoning, in the hope
that one of the strains may be the correct omne. These vaccines have
been used in a variety of conditions, local and general; and there is ng
doubt that encouraging results have .been obtained, They have been
used also as a prophylactic against scarlet fever; there is no doubt that
they are of value on this disease.

a variety

Bacillus Coli Vaccine.—The Bacillus Coli is the normal inhabitant of
the intestine but it is resposnible for some inflamations of the bladder,
kidneys and peritoneal cavity, It may also cause appendicitis and
mucous colitis, Some very good results have been obtained by the use of
these vaccines. This germ also has many strains and therefore an auto-
genous vaccine is most satisfactory. The dose is 515 millions at
intervals of from 5-15 days.

Punenococcus Vaceine.~This has been used in pneumeonia and jts
various complications but definite statements cannot be given as to jts
value asa curative agent, It seems to be useful as a prophylactic and
is given in doges of 10-15 millions every 36 hours, :

Tuberculin.—This preparation was originally introduced by Koeh -
in 1890 but it soon fell into disfavour as it was given in too large doses
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and accidents occurred. Wow-a-days its value in tuberculosis of various
kinds is undoubted, ‘Thig revival in

extended knowledpe of opsonins a
has again tken it place a5 2 wvaluahle 4i

tuberenlosie, It i now kaown tha

doses which were pos m\'ely dangerous aud the opsomc index has shown
that tuberculin is a very poisonous substznce and nwust be uwsed with

sxtreme c.“'tm 1. The ubcrcuiiu used now Is prep’lre(i by macerating

The mixtura in

RLUTS

then L&[Jllifllg&d and the upper layer 80 obtamed ts decanted off, Thes
vasidna ig again dyisd 'zud treated as bofods aad this provesy is repeated
till no deposit remains,  The fAuids obtained from the various washings

are added together and constitute new Tuberculin, In treating a case of
heveulosis, the i
fuberey

reutosis, the initial dose wust be very smali and its effect judged
by an estimation of the opsonic index or hy variatior

g
symptoms. It is then gradually increased, Koch’s old Tubereulin is
used in the diagnesis of tuberculosis and is of great wvalue in this
connection,

. . Bt
oo
in the chnienl

This closes now a very short account of the more cOmmoen vaceines.
Vaceine therapy is still in its early infancy bwt there isa promising
future hefore it. its proper application entails in {he medical man a
special knowledge of bacteriology and, as years go on, it will coms (o
hold a most important place in general practice.  Like everything else,
it has its limitations but it has come o stay and will prove to be one of
the most formidable weapong in lighting disease in the fulure,

ENTERIC FEVEHR.

By A, KNYYETT GoOrpon, MB,, (CanTap.)
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WE now come to the complications of enteric faver, These are

rather numerous and embrace affections of almost every part
of the body, but the majority are in the naturs of clinical curiosities,
and only three need be considered as of practical importance, The in-
taresting feature of all of them is that the diagnosis has to be made by
the nurse, as they all occur rather suddenly. Moreover, for any treat-
ment £6 be of avail, prompt measares must be taken, so 1 will consider
Cetich in detall.  They are thires o number—uainsly, heari failure, he-

morrhage from the bowel and parforation of the intestine.
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