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INFECTION,
TS CAUSES, TI'S MODES OF TRANSMISSION AND I8
PREVENTION,
By Dr. N. H. Cuvewanta, L. M. axp 5., B Hy.

Asst. Bacleriologist and Sewior Assi, to the Physcian,
“Dr. Masina's H ospital,” Bombay,

{Condinued from page 114.)

HE pathogenic microbes differ very wmuch among themselyves in
the degree of their disease-inciting power ; such power is known
as ' virulence.”  Variations in virulence vceur not only among difforent,
gpecies of pathogenic hacteria, but may occur within the same spectes.
Pneumococel for instance, which have heon kept upon artificial media
or in other unfavourable environment for some time, exhibit less virnlence
than when freshly isolated from the bodies of mun or animals. Tt jg
necessary, thercfore, in order to produce infection, that the varticular
bacterium involved shall possess suffieiént virulence.
Now the natural defenses of the body against the invasion of
bacteria are three in number, viz —

{1) Anwmabraded and healthy mucous membrane,

(2) The Hydrochloric Acid of the gastric juice which is secreted
on the eutrance of food into the stomach at & time when
the bacteria ave also present.

{3) The natural antagonistic action of certain substances present
in the liquids and cells of the body.  This action is some-
times referred to as the © bactericidal action ” of the serum
or as due to the presence of defensive proteids or alexing,

Whether or not the infection oceurs depends upon three things, viz, :—

(1) The number of bacteria which gain enfrance Lo the animal
tissues. A small number of bacteria, even though of
proper species and of sufficient virulence may easily be over-
come by the first onslaught of the defensive forces of the
body. Therefore bacteria must be iy sufficient numher 4o
overcome Jlocal defences and to gain definite foot hold and
carry on their life processes hefore they can give rise to an
infection,

{2) The degrec of virulence of the infective agent.  The more
virulent the germ, other conditions being equal, the smaller
the number necessary for the production of discase, e, g
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the introduction de twhividual of the Anthras

SPeIes

i
it is claimed, iz ooften suffioient to cause fatal
infection,

(21 The degree of res qee of the hady fo the invasion, which
15 i bhe main due to antagonistic subsietoss bt bissuos
ol the body.

Woados of entranee of bactaria into the body —

Baoteria may enter the hody.

(1) By direct inoculation theotigh a broken surface of the skin
or mucous mepibrane, as in the case of CHanders, Sy philis,
ote.

2y By simple applieation to an unbroken mucons membrane,

as in Gonovrhoea and purndent Ophthalmia,

(3) By halation of aiv, as in Small-pox, Diphtheria, Tubercu-
logis, ete.

(4) By swallowing of water and food as in Entevie Feverand
Chiolera,

Mauy dizeases conveyed generally by inhalation ov swallowing can

alzo be commuunicated by inoculation, e. g., Tuberele.

greab importance in determining whether or vob disease will oreur
Typhord Baecilii rubbed into the abraded skio niny give lse Lo 1o reaction

of importance whilst the same micro-organism if swallowed may cause
fatal infection. Conversely, virulent streptococei when swallowed way
anuse no harmtal efceis while the same bacteris vubbed nto the skin
may give rise to severe reaction.

Action of bacteria within the boedy -

The bacteria having gained entrance inbo the body, there first oceurs
a period of incubation, In this period the micro-organisms apparently
e i o dormant or latent condition for seme time which varies according
tg the digease and within limits even in ihe sae disease. To this
siceseds the period of nvasion when the symptoms are first manifested;
after this, in the case of exanthemate and some obher diseases comes the
eruplive stage, when the specific symptoms make their appearance,
then comes the stage of defervescence terminating m recovery. 'This
stage indicates that susceptibility to the particular infection s exhausted
gither because fhe microbe itsell s unable to continue its growth and
development owing to the formatbion of chemical products known as
antitoxing, which prevent it doing so, or beeause of the vesisting power of
the body, the strength of its defensive forces being siperior to the strength
of the attacking force,  In the great majority of cases the body romaing
insusceptible ecither throughout life or for a longer or shorter period to

any other attack of the same discase. 1t may also be remembered that
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insome digeases no such period of decline oecurs, e. g, in Tuberole,
Syphilis ete., and the disease advances and terminates in death,
Exit of the bacteria from the hody —

The specific poisou, viz. the bacteria, thatis developed in the body in
the course of the disease as already stated is present in large quantities at
the sites of the specifie Tesions and it is from these spots that 16 is dis-
chavged.  Thus in Cholera and Bnteric Fover the principal lesions are
m the intestines, the mierobes, the Bacillus Typhosus  and Cholera
Vibrio, are discharged in the faoces and in the wrine. Similarly in Small-
pox the skin eruption containg the virus and the shed epithelial scales
and debris carry it awa b Diphtheria the virus is contained in and
discharged with diphthevitic membranes and mucous seeretions from the
throat. Tn Measics, Whooping Cough and Influenza the discharges from the
respiratory mancous tract carvy off the respective contagia.  In Syphilis
the discharge from the initinl sore is mnfective as this containg the virus
known as Spirochetae Pailidac.

Virulence and behaviour of the bacteria outside the body ——

The virelence of the speeific wicrobes outside the body is manifestly
very different in different cases » € ¢ in Small-pox and Scariating polson
can be conveyed a great distance in clothes, eta,

and retains its virulence
for a considerable time.  In Lhese cases the existence of )

he vivus outside
the bady seems generally to be of a latent or dormant nature and may
undoubtedly be capable of deve

lopment”and multiplication in some
suitable nutrient medium such ag mille.  1n Measles, Whooping Cough,
Diphtheria, the virng is transimitted to a limited, but siii considerable,
distance from the diseased body and is not rapidly destroyed. With
regard to Enteric Fever and Cholera, however there can be little doubt, if
any, that the specific germs are capable of Iving, growing and multi:
plying under suitable conditions in soil and water and other media.
The micro-organisms connected with these diseases are facultative Sapro-
phytes. The differences of behaviour of the different: micro-organisms
are obviously of great importance in reference to the measures to be taken
to prevent their propagation,

Modes of Transmission of Infeetion —

These will bo easily understood from the consideration of the points
just mentioned above, viz., the mode of discharge of the spectiie virus from
the body, its mode of entrance into the body and its behaviour and viru-
lence outside the body, ‘Thus inoculstion of the discharge from the
Syphilitic sore through the broken skin or mucous membrane of a healthy
body will communicate syphilis. . This infeetion is known as immediate
or diréct, Z. e, from the sore to the skin op mucous membrane, hut it may
be intermediate or indirect through the use of g pipe smoked by a syphilitic
patient to which has adhered some syphilitic discharge. Where the



166 WORSING JOURNAL OF INDIA.

poison is discharged in the evacuations and iaken Infto the body in food op
waber as in Cholers and HEnterie Fever, 16 s through the contamination
of food or water by thesc lufective maberials, that the disease s spread in
most eazes.  This does not exclude the possibility of the virus being

o
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inhinded or swallowed with aiv iu the form of due
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the dejecta find their way o some sonree of water supply ov itk supply
or some arbicle of food and so enter the alimoentary canal, _

Where the poison is discharged from the skin or from the mucous
membrane of the respiratory Lraet or mouth and nose, it is diffused

ay be inhaled or swallowed by healthy pevsons, so
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I-pox, Measles, Wheeping Cough,
Tuflluenza, Diphtheria, cte.

In Searlating and Diphtheria the infection s sald to have been con-
veyed by swallowing milk to which the specific virus has galned access
from the air,  Taberclo is commonly propagated by tlwlation of air con-
taining the Tuberele Bacilli thrown out in spusa of persons suffering from
the disease and sometimes by swallowing milk which has been specifically
infected from tho cow, or the meat of a tuberculous animal, Thersiorc
inal! eases where the poison is given off in discharges any articles that
are used o receive those discharges such as handkorchiefs, rags, towels,
ote., ave themselves infective and if allowed to become dvy will i turm,
give off lufective partic

UL PRV,

1 am atraid I bave dilated on the subject too much but before coun-
cluding it, T hope it will not be out of place to mention the instructions
drawn oub for the nurses of this hospital for the prevention of Hnteric
Tever admitfed into the hospital, of the propagation which may also
be spplicable to other nfections discases.

i the 2l reacv b bBe  inhaled or swallow
into the ait Ium‘g to be inhaled or swallowed

(7o be concluded.)



