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Dieto-Therapy |
in Gastro Intestinal Condltlons

A noted gastro-enterologist pro-
pounds the following syllogism:

Cases of ulcer, colitis, hyper-
acidity and malnutrition  are usu-
ally constipated. Coarse foods are
harmful to these patients. But low
residue foods increase the tendency
to constipation. Ergo—low resi-
due food, plus a high quality in-
testmai lubricant, solves these nu-
trition and elimination problems.

‘The * dietetic pendulum has

swung too far in the direction of

the over-resxdmzcd diet in combat- -

ing’ constlpatxon, says a leading in-
 testinal  specialist.  Progressive
~_physmans, 'he adds, take the die-

ddlc ground and mstcad of-j

prescribing ', the over-residmzed.
diet, with or without cathartics,
they advise either a low or a moder-

‘ately residuized diet with an in-

testinal lubricant. :

Nujol, the ideal lubncant, is the
therapeutic common denominator

of all types of constipation. Micro- -

scopic examination shows that too

high a viscosity fails to permeate»

hardened scybala; too low a vis-
cosity tends to” produce seepage.
Exhaustive clinical tests show the
viscosity of Nujol to be physiolog-
xc-tlly correct and in accord with the

opinion of Ieadmg mcdncal author-
mes.v
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ORIGINAL ARTICLES.
A l:la,\‘l"\i'l"l OF THE MIARMACOLOCTCN L ACTHONS
OF TORACCO AND TOBACCO SMOKIL
(Carran G0 Davins wBe B8
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The tobaceo plant grows to a height of 2—9 feet, with
wide spreading leaves which are ovate, oblong or lanceolzxtff'
in form. The leaves are attached alternately to the
stallt in a spiral so that the ninth leaf overhangs the first
and the tenth leat, the second. The flowers are in large
clusters with corotlas of rose colour cr white tinged with
pink and about two inches long, funnel shaped with
inflated throats. Leaves and stalks are covered with
soft downy hair. It is usually an annual ; but in Mexico
and certain tropical countries it becomes perennial. 'The
same stalk sends out new sprouts every year. This
variety grows wild in certain parts of Mexico and 1s called
Nicotiana rustica. This is the variety widely cultivated
m India. While it grows wild in Mexico it Is never
naturalised here and N. tabacum on the other hand seems
to grow wild threatening in some places, specially
Bengal, even to exterminate the indigenous vegetation. lts
origin as an indigenous species cannot be exactly detex-
mined, though there is no doubt of its being a native of
America. N. rustica is cultivated to the greatest extent
around Madras and in South India. In N. rustica the
leaves are distinctly stalked, cordate, ovmbtu.se,
rather leathery and somewhat crumpled. The flowers
are in close panicles.

Another species is cultivated in Shiraz, Persia. This
has white flowers ; and the leaves when cured are yellowish
and mild. These leaves are favourites tor pipes. The
name of this rpecies is N. persica. About 50 species
have been mentioned cultivated all over the world.

Tobacco had been in use among the aboriginal tribes
of America before they became known to  civilization.’

greduced into Burope soon after the discovery

\gb | i, bR
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of America by Columbus who saw the natives smoking
i¢. Pipes are still being discovered in prehistoric mounds
in America. The Chinese claim to have cultivated tobacco
and used it long befere the discovery of America. But
this does not seem to be supported by much authentic
ovidence. Tn 1558 Francisco Fernandes, a physician sent
to Mexico by Philip TI, brought the plant back. Sir John
Hawkins carried it to England from Florida and the agents
of Sir Walter Raleigh popularised it on their return from
their commercial travels to the New World. In June 1619,
20,000 pounds of tobacco were shipped tf') England.
James I made a furious attack on the habit that was
becoming fashionable 1n a paper called ““a counter blaste to
tobaceo” in which he compared the fumes of tobacco to the
«t fumes of hell.”  His kingly influence caused a duty of 64.
to a pound to be levied on this article. But in spite of
this the habit spread and the cultivation of tobacco was

* pushed on a large scale in Virginia and neighbouring states.

Tt was brought to Tndia by the Portuguese during the reign
of Akbar and it took such a strong hold on the people
that Jehangir had to issue an edict to prohibit its use.

. Qikhs are still prohibited from using this drug by the orders

of their Guru——Guru Govind Singh. Now it is cultivated
in most parts of the world. The annual production of
the world is estimated at 1,000,000 tons.

The tobacco habit is indulged in by various people
in various ways. Some prefer smoking a cigar, cigarette
or a pipe. The Hastern nations have a way of drawing
the smoke through water in a ‘ Hookah’ before inhaling
it which perhaps dissolves part of the nicotine. Some
others chew it, while a good many use it as snuff. This
latter habit was fashionable in Europe during the time
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of Francis IT of France. Ilustrious people like Dr,
Johnson used it ; and the ponderous and high soundine
words with which he is supposed to have asked a friend
for this odoriferous article are fairly familiar to all. But
this habit is now almost obsolete in Europe while it shows
no sign of abating in India. One would certainly not
call this hahit “ aesthetic.”

It would be rather appropriate to indicate here
broadly what happens to the leaf after it 18 plucked and
before it comes t5 the market as we sea it either as ciga-
rettes or snuff. The leaves are carefully selected and
spread in barns specially erected where they are dried
and ‘cured.’” The drying should not be too rapid or else
the leaf would crumble to powder. Just the proper
amount of heat and humidity are needed to get this © cur-
ing’ done properly. The leaves meant for heing made
mnto cigars and for chewing are passed throy
liguids pressed, dried and sorted out,
of fermentation takes place sometimes.

gh flavouring

Molasses are
used for chewing tobacco. These ﬂavou.ring' liquids ave

prepared from secret recipes in the possession of particu-
lar manufacturers. Ieaves from different parts of the
plant go into the composition of one cigar. The inner-
most leaves are called fillers and are derived from thoge
leaves situated between the root and lower binder leavas
and from the bud and the upper binder leaves. The
leaves covering this central core are the binders angd are
found between the middle leaves and the end ones, The
outermost laver or wrapper is taken from the middle
leaves. The gum in cigar leaf produces much of itg value
in smoking. Taste, strength, texture, etc., are more o

less dependent on the amount of gum present. Brightest

A certain amount

Il

bl
A}

b

_characteristic odour.
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leaves of vellow tobacco are generally selected for pipe
tapacco. By a proper admixture of colour and strength
of leaf, many brands of pipe smoking tobacco are made
from such leaves as bright, dark, brown, etc. These are
cured and granulated—not into powder as that would cause
jrritation to the smoker by getting into the throat when
the smoke is drawn through the pipe. The granulated

- stuff is dampered with spirits or liquids of special formule
" to which certain flavours are added. Cigarettes are made

from tobacco specially selected, 3 to 4 years old. The
leaves are collected, stemmed and dried and then cut
into shreds. Four lbs. of leaf tobacco will go to make 1,000
cigatettes. The wrappers are usually‘ of paper. This
paper is called rice paper and burns without odour and
almost without ash. Tt is very thin but tough and almost
transparent and is said to be made from fibres of cocoanut
palm. Paste is used to cement the wrappers. Some
heavy bodied leaves and midribs of pipe tobacco leaves
are used for snuff. Usually a number of aromatic sub-
stances are incorporated in the powder. It is sometimes
mentholated so as to enhance its effect.

The action of tobacco is due to its constitvents of

2

* which the alkaloid nicotine is the chief. This exists as

salts of organic acids and is a colourless liquid which decom-
poscs on keeping and assumes & brownish colour with
To this the narcotic and intoxicat-
ing qualities are mainly due. It is present in the plant
from the time it commences to grow in seed bed until

" it reaches maturity and even after it goes through all

fermentative changes incidental to curing, sweating and
manufacture. The alkaloid is found mostly in the
leaves. A substance called nicotiamine is also said to be
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present to which has been attributed the flavour and
characteristic odour. (Killebrand and Myrick.) The
percentage of nicotine is greater Jjust as the leaf reaches
maturity than in either green or over ripe leaves. THe
effect of nicotine after plant growth ceases is not under-
stood and its office in the economy of the plant is not
definitely stated. The nicotine content varies in plants
from less than 19, to 89, of chemically dry substance.
Havana tobacco contains 1:5--39, - Virginian 6 8%, South
American 2-—6%, Tndian 2%~-5% and (lerman 1'5-—3%.
Cliniate, soil, fertiliser’s treatment of crops, etc., all have
their influence on the alkaloid content, A volatile oil 18
developed during the processes of curing, ete. The other
substances in the leaf are starch, sugar, cellulose, fatty
or resinous substance, albuminoids, a,c;ids, mineral ingre-
dients like Potash, lime, magnes; ]
All these influence burning angd ﬂ::;osf.c |

. By the heat of smoking a part of the nicotine is hurnt’
while some passes into the smoke. The drier the tobacco
and greater the heat, the less nicotine will escape destruc-

tion. Moist tobacco, especially cigars, produce severer
effects. Between 15 and 909,

from the smole,

, and chlorides.

of nicotine can be recovered.

rettes, found that the amount of nicotine in puffed smoke
was about 000456 gram and that four cigarettes were
equal to one cigar of a mild variety. He also calculated
that one pufl of a cigarette vielded 000137 gram of
nicotine. Though there is more nicotine in a cigar less
is absorbed because of the manner of smoking it. The
so-called nicotine free cigars vield as much nicotine as
ordinary tobacco! Chewing tobacco contajns about
1'14% of nicotine. The other toxic constitnents are

Baumberger, experimenting with ciga-
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products of combustion, so that the smoke absorbed in
puffing and inhaling 1s a very complex mixture of sub-
stances and has been shown to contain CO, HCN, NH,,
nigotine, pyridine bases and their derivatives, resinous
compounds, etc.

The-tobacco habit is largaly indulged in for its psychic
effects but these are not properly understood. Nobody
knows to what exactly the enjoyment is due and it is not
even proved that nicotine is essential to the pleasurable
results. This habit cannot be compared with the use of
such drugs ag morphine cocaine or alcohol, for it is net
taken with the purpose of stimulating or depressing the
central nervous system. It is doubtful if the amonnts
usually absorbed can give rise to such results. Nicotine
itself does not give rise to psychic effects. The pleasure
might partly be explained in the rhythmic movement
necessary in smoking. A certain amount of rhythmic

"+ movement demanding no exertion seems in itself 6o

have a soothing, pleasure-giving effect. This is apparent
in the enjoyment which seems to be derived by people
chewing tasteless innoccuous objects siuch as gums or
straws. As nicotine in itself does not seem to he
absolutely necessary for pleasure production it may
help indirectly by sefting up a reflex stimulation from
the mouth, nose, etc., along with o slightly direct
action on the central nervous system at once stimulating
and soothing. The aroma of the cigar seems to be
a more important factor than the nicotine content.
Smoking in the dark does not give as mwch pleasure
though the nicotine content is the same. Whatever
the determming factor may bhe the pleasute seems
to bring along with it a certain repose which, while it
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neither dicectly aids nor hinders the psychic processes,
leaves the mind free and in general raises the user’s enjov-
ment of other pleasures, or lessens his annoyance at the
opposite. Mendenhall experimenting on smokers arid
novices found that the immediate effoct of smoking vpon
the sensory mechanism is conditional upon the state of
the sensory mechanism at the time when the subject
indulges in smoking. If the sensory mechanism is in a
state of hyper-irritability the immediate affect is depres-
sion or a raising of the threshold »f sensory mechanism.
It is a matter of common knowledge that smokers deprived
of smoke show hyper-irritability which disappears on their
resuming smoking. Such people take to smoking to
calm their nerves. When the central nervous system is
in a state of hyper-irritability all m-coming stimuli are
registered more strongly. This is manifested by both
physical and mental reactions, physica.ﬂy restless, ment-
ally lowering of efficierey due to confusion from strong
registration of numerous in-coming impulses.  Smoke
by deprossing the sensory mechanism shuts out the
numerous impulses. This attempts to explain the soothing
effects of tobacco on a highly strung individual. When
gensory mechanism is in a state of depressed irritability
smoking stimulates it and mental ennui ig consequently
relioved. The pleasure and comfort derived from the
after dinner cigar may be attributed to the stimulug
which it gives to the central nervous system thus relieving
the effects of the rush of blood to the splanchnic areg
and consequent, though partial, depletion of blood from
the higher centres. Non-nicotine smoking does pot,
produce the ssme results, thus showing that nicotine
18 the main factor in this mechanism.

PHARMACOLOGICAL ACTIONS OF TOBACCO 9

"~ Among the devotees of the weed may be found great

geholars, philosophers and statesmen. This fact may
bé brought forward as evidence to prove that tobacco
erhances rather than depresses mental activity. But
mayv it not be suggested too that possibly they might
ha.\;c risen to greater eminence without the help of “ my
lady Nicotine ” ! No doubt, some great t'hinkers cannot
solve problems of moment unless they light the weed.
But this may be just force of habit. Anyway there seems
to be enough evidence to prove that inveterate smo.king
cauéés slowness and want of energy of psychic functions.
J. R. Barp experimenting on students at Ohio, U.S.A.,
among whom 172 were non-smokers and 132 .smokers,
came to the conclusion that though‘in the physical tests
usually applied in medical exa,mina,tion‘ the non-smokers
did not show any superiority in physique, they proved
themselves the better athletes in practice and fshewed. a
significant advance in their record of scholeirship. This,
he thinks, might be due to unfavourable reaction on mental
processes by tobacco or else it indicated that the i'ype of
mind to which smoking appealed was one le.fis given to
mental application. This fact seems to receive gtea_ter
,recogniﬁion now-a-days than forme?rly, as in America
quite a number of firms and big business concerns refuse
to employ any but those that abstain from the tobacco
habit, and of course alcohol.

Other nervous phenomena are a disturbance of
motor reactions in the direction of lowering the efficiency
especially of finely co-ordinated maovements, genei'al
muscular debility and tremors. These are nst seen with
moderate smoking and occur only when the hahit is
pushed to a dangerous cxtent. Reflexes are heightened.

2
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Headaches are more common and are probably due to
increased Intracranial hlood pressure resulting  from
combined effect of nicotine and decreased oxygen supply
botl: of which would tend to raise tha blood pressure.

The usual effects of nicotine on the heart is first a
stimulation of the vagal centre ang ganglia causing a
slowing of the heart along with rarely a slight fall of blood
pressure which latter is counterbalanced however by the
stimutlation of the medullary centres und resulting vaso-
constriction causing a rise to occur. Later the ganglia
are paralysed causing great quickering of the hy rt,
In the novice there is an initial rise of hlood pressure
followed by a fall. The blood pressure may be raised by
nicotine even in the absence of the vaso-metor centr:a
but not if the suprarenals are excised. A pa1t ¢f the rige
seems therefore to be due to increased output of adrenalin,
The first warping symptoms in smokers of circulatory
disturbances are occasional palpitation, quickened heart
rate and arhythmnia. These tend to disappear on with.
drawal of the drug. The arhythmia points tg Inereased
irritablity of cardiac strucsures.

Digestive disturbances start with loss of appetite

and dyspepsia. Nicotine decreases the action of pepsin
and rennet. Tobacco may play an etiological roll in
neurosis of stomach, in gastritis and even in weer and
cancer. In moderate doses tobaceo seems to hel p peris-
talsis and it is & common sight to see one light his cigar
preparatory to retiring to the closet ! If this effect be
due to micotine the dosage ought to be great and, this
dosage would be attended by other disturbances,
Possibly besides initiating a reflex, the cigay helps one to
sit quietly and without hurry; and thyg indirectly edu-

THE MADRAS MEDICAL JOURNAL

A solution was made of the tobacco content of a cigarette in
6 c.c. of distilled water. 1.C.C. was injected intravenously
at arrow mark.

The right ventricular contractions are being recorded. Central
and ganglionic stimulation of vagus caused the heart muscle

to beat very slowly. Later paralysis of the vagal ganglion
-5

led to extreme rapidity of the heart.

Myocardiogram.



PHARMACOLOGICAL ACTIONS OF TOBACCO 11

cates and regulates the howels leading o the formation
of regular habits and remaval of constipation. Smoking
inhibits the hunger concractions of the stomach and the
“effect has been found useful in staying empty stomachs
during long marches and even in the trenches. The
Potassium sulphocyanate found in excess in the saliva of
smokers has an inhibitory effect on Protein digestion.
Tn chronic smokers peristalsis is first mcreased and later
decreased.

Amblyopia and nicotine  blindness rarely oceur.
The sight gradually becomes dim and atrophy of the optic
nerve results in complete blindness.

The capacity for doing muscolar work seems to be
first increased but fatigue sets in soomer and the total
efficiency is decreased. We have already seen its effect
on athletes. No coach in the world will permit his charges
to use tobacco wlile they are training for any athletic
competition.

Other effects that have Deen attributed to nicotine
put without sufficient cavse are impotence, epilepsy and
insanty.

Of its local irritant effects. epithelioma of the lips
and leukoplakia buccalis may be mentioned. There is
also a morae general irzitation of the mucous membrane
of the mouth, throat and pharynx leading to catarrh
and hoarseness. A chronic running of the nose is com-
monly seen in snuffers. More or less generalised dermati-
tis has sometimes resulted from the use of tobacco
as dressings for wounds. Unconsciousness and coma
have also developed under similar ecircumstances.
Nicotine has been pilloried as the chief accused and
therefore it would do well to consider how much of it is
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absorbod into the system

and whether this amount woltld
be sufficient t¢

show eithor acute or chronie symptoms

of poisoning, Some smokers just puft the smoke while

others inhale 1t and it stands to reason that more nicotiste
I8 absorhed ip %,

he latter mothod, Baumberger from
his elahorate experiments caleulated that nicotine ocours
in puffed Bmoke to an extent of 0°57% of weight of

tobace) smokeq. Kighty per cent
and so the

amount of nicoting
be 0057 % (g or
that the anmount
000137, "Phe rate

-of the tobaceo is smoked
m puffed smoke would
0000456 gram, He also worked 01}’0
of micoting  yieldeq by one puff is
of pulling 4 Cigar or cigarette would
eomine the nicotine dosage vate for the smoker.
Assuminﬁ an absorption oy 67% from puffed smoke and
82% from inhaled smoke and g rate of inhalation of 5 per
minute the dosage rate of nicoting frop a clgarette smoke

would he 27 5 mgms. per hour in the former and 36 mgme.
per hour in the fatter Case.

far in axcess ehman foung conld be drunk
by habitual smokers in 4y equal period of time, therefore

it seems that the amount of nicoting actually absorbed
by the hod calculated  from these

Y Ay be less thay
figures, Solutiong of the smoke in saliva and secretions
occur to a very

of mucous membrane must undoubtedly
large extent. This woy)q also be aided by excessive
. . . . 1)
under the mfluencs of nicotine. The

of the amount T,

nings, Howevey many smokers
ile smoking. Some abrorption
tine has heen detected in urine,
D. Dixon and Iee found some

do not éXPectorate wh
does take place ag nico
saliva and Peispiratio

Thig amount of nicotine 18

L
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i inere destruction of nicotine in liver.
e : ftonz\(r}lr:i}j;eiicotine poisoning might enter as an
e "'Xt?i bitual ‘smoking would therefore depend largely
o ad;'freé of tolerance the subject could develop,
on O tob which the babit is carried and t.he degrae
:hewiji{(fgsfnhalation and expectoration are practised.

0

The quantitative effects of nico.tine vary considim‘(;l :
e .g ersons.  Young indiv;dua‘,ls: are more sus
w d.l ﬁerer}ll Pa,dults. A youth surreptitiously embarking
Cepté;ie zjgilt finds himself completely .ﬁoor;ﬁ 1;\; t}iﬁ:
o ) iting then set in. The av
giddiness ga‘zllizaciiigx;oz:t;:seat the experiment after a
has.nob hai rience 1n his bovhood! The anilou'nt of
simﬂa’r (?Xp; smoke in half an hour as already 1ndlca.ted
Nicotine I | 1;; avy a dose for the novice if abso?bed and
v;r:ulds;;(’;ccguz for the severe illness resulting from
this W

» his venture.

1s acquired by continued use
Considegal:)iieto;irszzc?(; ‘Lag o ui’l al unpleasant
so that ﬂmiserc(jomple’ﬂeness of the habitua,.’cim.l .also
s with individuals, dependent partly on individual
,Vares Wltl ty, partly on the manner in which the dz"ug
SU.SCeptlblll Z};ef the smoke is inhaled or puffed, the saliva
s used, Wled etc. Tolerance is never absolutg. When
expectorated, ha,.s been established, the continued use
the to]erancf?thin a certain limit produces no unplg‘%sant
of tobacco .W][l)ut it the limit be at any time éufﬁclently
symptoms ,h S‘ mptoms of chronic poisoning arise. After
exceeded', the oyme twenty years or so, these symptoms
. 1onisf)méiosl’1gh rarely, occur in those who have always
a )
glee); ¢ moderate.’
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Nicotine is one of the most fatal and rapid of poisons ;
the vapour arising from a glass rod moistened with it
and brought near the beak of a small bird causes it to
drop dead at once and 2 drops placed on the gums or a
dog may induce a similar result. It acts with a swiftness
equalled only by Hydrocyanic acid. In view of the
high nicotine content of tobacco (one cigar contains
enough to prove fatal to two persons if administered
intravenously) and its popular distribution, it is really
astonishing that fatal nicotine poisoning is not more
common, but just this wide distribution and knowledge
of the drug form the safeguard, as also the marked taste.

Besides nicotine, one of the chief products of com-
bustion In tobacco smoke is carbon monoxide. When
smoke is puffed into the mouth and then blown out, the
smoke contains CO from 0°072 to 0'25% by volume of air
blown out. The question of greatest interest is the
possible hygienic significance of the retention of (O on
inhalation. This retention is undoubtedly due to combi-
nation of CO with hamoglobin of the blood in the lungs.
The effect of CO on the human being is not a toxic one
but is merely a displacement of O, from the blood which
leads to asphyxiation in extreme cases. The carbon
monoxide is inhaled only at intervals and many breaths
of fresh air are taken in between. At each hreath of fresh
air the CO tension in the lungs becomes very low and
the O, tension high resulting in displacement of CO
from carboxy hemoglobin by O, to form oxy-hemoglobin
(Baumberger). It has been found that 129 saturation of
blood with CO can be withstood for hours without dis-
agreeable symptoms and it is extremely unlikely that a
degree of saturation of hemoglobin greater than 12%

PHARMACOLOGICAL ACTIONS OF TOBACCO 15

ever is the result of smoking ; and so this factor is not
permanently injurious,

~ The Hydrocyanic acid of the smoke of a cigar amounts
only to 0°002—0°5 mgm. and would have no significance,

The aromatic essential oils, which give the flavour
to tobacco are practically inactive

Arsenic is sometimes present in harmful quantities
when insecticides of this drug bad been used on the plant.
The pyridine bases act similarly to nicotine.

It will e seen that the catalogue of injurions actions
to be charged against the abuse of this drug is sufficiently
large, but on the other hand, they seem to be absent
with moderate use. They disappear if the habit is given
up. Limitation in quentity, sufficient expectoration and
the avoidance of deep inhalation of the smoke may be
sufficient. Total abstinence is of course the best method.
The use of tobacco must be avoided in certain pathol ogical
conditions where it is contraindicated, in heart disease,
dyspepsia, inflammation of the respiratory tract, ete.
While undergoing treatment for certain diseases like
syphilis, gonorrheea, etec., smoking 1s taboo. Smoking

has been recommended by some physicians, who ought

to know better, on the siightest pretext to their patients,
leading to enslaving of these people by this noxious
habit. We, as responsible members of the Noble Pro-
fession, ought to think twice before recommending a habit
to people, the baneful effects of which are greater than
the possible benefits derived therefrom.

SUMMARY.

(1) Nicotine in tobacco is chiefly responsible for
its effects on the human system.
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(2) In moderate doses no apparent injurious effects
result. But beyond a certain individual limit certain
toxic symptoms occur manifested by a lower standard
of mental efficiency, a distmibance of motor reactions imn
the direction of lowering efficiency especially of finely
co-ordinated movements, slight blood pressure changes
accompabled by vaso-constriction, cardiac arhythmia,
digestive and visual disturbances, ete.

(3) The amount of nicotine availahle in tobacco
stooke in half an hour is greater than the amount that
can be safely taken in solution during the same time
without giving rise to poisoning.

(4) The extent to which nicotine poisoning might
enter as an effect of habitual smoking would therefore
depend largely upon the degree of tolerance the subject
could develop, the excess to which the hahit ig carried
and the degree to which inhalation and expectoration
practised.

are

(5) The CO in tobacco smoke does not cause such
saturation .of the hamoglobin of the hlood as to give rise
to dangerous symptoms, as it is diluted w;
hetween the puffs.

(6) The action of HCN and other products of com-
bustioft of tobacco on the human system 1s negligible,

(7) The baneful effects of this habit are greater than
the possible benefits accruing from it, which are more
psychieal than real.
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VACCINE THERAPY.
* ITS PRINCIPLES, USES, ABUSES, LIMITATIONS AND
CAUSES OF FAILURE.

(Dr. K. Mapnava Navax, Las., Vellare.)

The subject of my lecture for this evening is, as was
announced at the end of the last meeting of this associa-
tion, Vaccine Therapy—-its principles, uses, abuses, Limi-
tations and causes of failure. I crave your indulgence
for some time and beg to be excused if I wander away
from the subject proper at the beginning alone, rather
than make you feel bored in the end. These are the days
of “ preventive medicine ”’ and we live in their midst,
Following the discovery of Bacteria in the last century
mach brilliant work has been done in developing knowledge
of them. Unfortunately bacteria have been studied too
exclusively in the laboratory eultivated on artificial media.
Bacteriologists have therefore lost sight of the human
element, and have forgotten that, what ig really wanted,

* A Lecture delivered before t;:e No;rb/h A;cot Di;ér
3

—
ict Medica} Association,
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is a knowledge of the bacterium and the human element
living together in a state of armed neutrality. A school
of bacterialogists has grown up living apart from the
wards who might perhaps be termed the “ Sterile school
Their observations lead them into a blind alley when they
forget the human being in their intense study of the bac-
terium. They develop the test-tube mind.” Practi-
tioners are not engaged in fighting bacteria in the test-
tube ; their problent is how to control bacteria, living in
the human body. "The bacteriologist’s ideal has been to
attempt to remove all hacteria from the world. In other

words to steralize the world., It 1s time to turn to rea-

lities.  We cannot, nor shall we ever be able to steralize
the world.  Human life would conte to an end, if we did.
In hundreds of ways bacteria are necessary for human life.
We have got to learn to live with our friends the bacteria.
Bacteria only cause decease when we break the rules.
Let us then learn to keep the rules and make friends of
our bacteria and cease from such hopeless struggles as for
instance the efforts of ArBUTHNOT Lane who would,
if he could, remove the whole intestine preferring to see
us die of starvation, rather than we should suffer from

intestinal toxaemia. It ig quite conceivable that certain -

products of bacterial decomposition in the Intestine can
produce toxaemia, and toxic lesions in the tissues. I do
not wish to deny this. Parasitic bacteria need not neces-
sarily be pathogenic. What 1 wish to emphasise is that
a far more important réle is played by the bacteria of the
intestines themselves. These bacteria themselves are
absorbed into the blood from the bowel. These bac-
terial showers’” thrown in the blood stream may result in
the most unexpected symptoms. We suffer from intestinal
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bacterieemia not from intestinal toximea, and most of
ue suffer from this almost daily, and not merely a few so-
called toxic individuals. The question is only a matter
of degree. If preventive medicine, in the future, listen-
ing to the voice of the bacteriologists, is to set out on a
crusade to steralize the world, it is better to realize from
the very outset, that it will be setting out on a hopeless
quest. Better far from that, from the very earliest, pre-
ventive medicine should teach us as to how to live with
our parasites and only endeavour to get rid of those which
it is clear we should be better withouvt, such as the tubercle
bacillus, the gonococcus and the spirochceta pallida. To
attempt to abolish the ordinary germs that live on our
skins and mucous membranes is at once, hopeless, and
unnecessary. Experimental evidence on animals shows
that if bacteria are injected into the blood, they are got
rid of by at least four channels. They are thrown out
(1)into the connective tissues of the body, and there they
are slowly killed without setting inflammation ; (2) into
the dust bins of the body, such as the joints, bones, fascize,
lymphatic glands and spleen; (3) through the kidney
acting as a filter into the vrine ; (4) through the cleansing
fires of the liver, acting as a furnace into the bile and howel.
The body then must almost daily be taking vp organisms
into itself as into a spongue—a bacterial spongue. But
only 1n exceptional circumstances, doeslocal inflamma-
tion arise in any organ and then only, because that organ
or the body as a whole has been submitted to excessive
physical strain. Original observations show that bac-
teria of many kinds are capable of entering the blood
stream from the bowel and of producing varied lesions in
different parts of the body. In some cases toxins and
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protein poisons may also enter the tissues from the howel,
and pre-dispose the tissues to hacterial invasion. .

Bacteria of different species may enter the tissues and
produce non-specific types of tissue lesions. Bacterjsl
invasion of the tissues is an almost every-day occurrence.
The tissues are not sterile for many hours together. Bac-
teria are intermittently passing throvgh the tissues, as
birds of passage. No sooner have the tissues rid them-
selves of one lot than another lot follows on.  The body
1s not the sterile entity as supposed by Sir Almroth Wright
and his school. Wright’s conception of the hody is as a

sterile mass of tissues enclosed in a membrane (skin and

mucus membrane) impermeable to bacteria except on the .

rarest occasions. He pictures a bacterial brealk through
as a rare occurrence and of necessit

inflammation of the tissues, and he offers to rid the body
by vaccines not only of bhacteria in the tissues hut on
the surface of the mucus membrane.
or postulate is far remote from, the truth, and can only
lead to false conclusions ang disrepute to vaccinists.
The body is a bacterial spongue. It is surrounded with
bacteria. Some live on other animals, some live in the
air ; otherslive always on the skin and mucus membranes
of the body. The latter are symbiotic bacteria such as
the colon bacillus, staphylococcus and streptococcus. They
are useful to us in many ways. We know that they help
us to digest cellulose and it ig quite certain they have
other uses. There is also little doubt that they keep us
constantly avto-inoculated and on the average immune.
This is true ¢ Vaceine Therapy.’ The symbiotic bacteria
are constantly invading the hloog stream probakly almost
every day, usually through the intact skin and mucus

¥y bound to produce

Such a conception
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membrane, sometimes through definite vlcers. They
soak into the body spongue through the lymphatics, an.d
enter the blood stream. The blood is intolerant of their
sence and soon passes them out again; certainly
through the body filters the kindneys‘and the liver a'nd
probably through the lungs ; certainly into the connective
tissues such as the lumbar fascia and muscles (Lambago,
otiff neck). Certeinly into the ‘ dust bins’ of the body,
such as the joints, bones and serous cavities (aching joints
in cold weather, growing pains, stitches, pleurodynia).
When we are living 2 healthy life and are not lowering
our general tissue resistance by overwo.rk and chill, we are
able to deal with these doses of bacteria and we make use

of them to keep up by auto-inocenlation a condition of

relative immunity. If we constantly disobey the rules of
nature, our tissue resistance is lowered, and we get acute
and chronic infections of joints, bones fascee, muscles,

" gerous cavities, gall bladder, appendix, tonsils, lym-

phatic‘ glands, kidneys, prostate, testigles, and ojoher
organs. We say we are suffering from chill, rheumatism,
Lambago, gout, stitch, head-ache, toximea, common cgld
but reelly we are suffering from intermittent bacterial

" invasion of the body sponge. We have got to learn to

live with our bacteria and decide what bacteria are sym-
piotic and commensals and therefore impossible of removal,
and to fight out only those bacteria which are parasitic
and at the same time pathogenic.

Having accepted this conception of the body as a
bacterial sponge we give the right lead to the future of
‘preventive medicine.” Preventive medicine headed by the
Americans, has gone off in a vain attempt to steralize our
surroundings, to steralize everything in common use, to run
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away from germs. and with Lane to steralize the bowel.
We cannot run away from bacteria, to rid the world
of bacteria is a hopeless task ; it is better to realize this
before going further. Those organizms which are alwiys
pathogenic, such as, the gonococeus, the tubercle bacillus
and the spirochoeta pallida, we are quite right to pursve
until we have exterminated them, if we can. We can
make rules to prevent persons passing on these germs,
to others to prevent healthy persons taking these up, and
to deal with carriers, hut is no good trying to rid the bowel
of the colon bacillus, either by removing it, as Lane would
like, if he could, or by vaccinating us as Wright proposes
to do. Fortunately natvre has secured, that, not even
Sir Almooth Wright shall rid our howel of the colon bacil-
lus by means of vaccination. Presumably, if he could do
so, we should graduvally blow wp with cellulose untll we
burst. In dealing with these bacteria, preventive medi-
cine, must correct predisposing cavses, and in this way
break the vicious circle. We must teach the people how
to keep their skins clean, the morth and air passages clean,
and to keep their bowels in order by proper food, efficient

mastication and regular bowel action. We must teach -

people to avoid exhausting themselves with the rush and
worry of modern life. We must teach them to use fresh
alr without contracting chill and teach them, specially
women to dress properly. Only by these means we can
prevent innumerable infections, and not by steralizing the
throat bowel, air and food. In other words we must teach
people how to adopt themselves to their surroundings as
it is impossible to prevent their bodies from constantly
becoming invaded by common bacteria. The real prob-

lem which we have to study is the innumerable accidental

VACCINE THERAPY 23

infections of the human system with bacteria. Observa-
tions made by exact clinical methods are far more likely to
yiéld results of practical value, not only in regard to treat-
ment, but with regard to the problems of pathology and
causation.

PrincipLES.

Ladies and Gentlemen, having told so much, I take
it for granted that you have always accepted the princi-
ples of Vaccine Therapy, and I firmly believe that they will
enable us sooner or later to conquer many, if not all,
bacterial infections. The fundamental principle of Vac-
cine Therapy, is the establishment of artificial active
immunity, and it is only within recent years the principle
of active immunity has been directly applied in the treat-
ment of already existing diseases. This is largely due to
the work of Wright, who from his study of the part played
by Phagocytosis in the successful combat of bacteria by
the tissues was led to advocate the treatment of bacterial
infections by carrying on an active immunization against
the casual agents by the injection of the dead culture of
the latter. The justification for such a procedure lies in

- his contention that in many cases infections are to be

looked upon as practically localised, e.g., the cases of an
acne pustule or a boil. The view 1s that while the local
capacities of resistance may have been lowered, resisting
mechanisms in other parts of the body have not been
brought into play. The vaccine—orin other words the
specific bacterial protein may thus stimulate these and the
focus of bacterial growth may be flooded with anti-bacterial
bodies. Recently it has been proved that this action is no
doubt specific for specific bacteria~-but that the bacterial
proteins do possess a non-specific action in the production
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of anti-bacterial hodies. The bhactericidal element 1s
mainly extruded from the levcocytes and it is through this
that the bactericidal action of the leucocytes is exerted.
The anti-bacterial substances elaborated in responsevto
noculation, operated specifically upon the variety of
microbe which has furnished the Vaccine—Dbut in addition
some collateral immunisation is also achieved.

Every wise and experienced Doctor knows, only too
well, that his efforts simply guide and control nature ; or
in other words, that the real cure of a bacterial infection
can only be brought abovt by so adjusting the balance
that it swings in favovr of the invaded tissves and
against the invading bacteria. But even then we con-
stantly find people, on the one hand, who believe that it is
not organisms which create diseases, but the soils ; on the
other hand, there are those who put their faith in battling
against organisms alone, to their extermination. Bt
when vesearchers find disesse organisms in people who
are not suffering from the disease which they are expected
to cause, what is the arbitrator to conclude ? The fact is,

that the exact part played by organisms found in associa- _

tion with signs and symptoms which characterise specific
diseases is not accurately enough known in the present
state of sclentific knowledge. What is perfectly clear,
however, is this : diseases will not oceur if the soil upon

which they prefer to thrive is not there and that after all

the fluids and cells of the body are nature’s best anticep-
tics. It 1s also equally clear from extensive experiments
made that immunity is conferred by certain diseases, so
far as to render recurrence extremely improbable; more-
over that a mild form of a diseage may make it more diffi-
cult for a severe form to attack an individual. Hencé

e
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Vaecination. But also hence mistakes regarding Vaccina-
tion.

I have no hesitation in issuing the warning that there
is far more experimentation going on, by way of injecting
cul:cu_re derivatives of organisms than what our already
really accurate knowledge of the whole subject warrants.
There is rather a tendency to-day towards pumping in all
sorts of haphazardly selected material in the hope that
some favourable turn of the disease may be manifested
in order to give encouragement to victim and victor alike.
Again there is & looseness of judgment likely to arise from
such promiscuousness, as is commonly observed, in the
minds of enthusiasts. That way quite good principles

run the risk of becoming temporarily damned. It is |
most unfortunate that from the earliest days of Tuberclin i
treatment postulates elaborated by laboratory workers
" has obtained such a firm hold that you must go on Increas-

ing the dose to obtain increasing immunity. This is just
what does not happen in the case of human beings and
has been the cause of all the trouble. If one advocates
this erratic principle of the vaccinist of the orthodox
school and starts tuberclin treatment in doses much too

l‘la.rge for safety or benefit—what happens is this—that

patients who do well first with the ordinary common or
garden treatment suddenly get worse, the whole trouble
having flared up again as the result of a heroic dose of
tuberclin, which has completely upset the patient’s
immunity.

Another unfortunate thing is the undoubted tendency

of the present day laboratory worker to decry clinical

medicine. Living shut apart in laboratories they
fail to realise the strides made by clinical Medicine j
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use of exact methods of examination. A number of cases
have been treated under the expert advice of Vaccinists
alone, quite independent of any Therapeutic measures.
Is it wonderful then that cures were not obtained ? The
attempts to capture clinical Medicine by La.bora.tbry
workers has been a sorry chapter in the history of Medicine.
The Laboratory worker ought never to take the respon-
sibility for the complete treatment of patient, he should
work in the closest Mutual co-operation with the clinical
worker and the clinical worker should retain the respon-
sibility for the whole treatment, The problem ié not
solved simply by paying attention to the bacteria.
Patient’s clinical examination will require to be as thorough
as ever. Both factors vary, the bacterium and the patient
The bacterium then must be examineg completely iI;
every case in the laboratory, but the other variable factor
the patient must still be examined ag carefully as ever in,
thq.a ward. At present there is a risk of the poor patient
being left forgotten to perish in the ward while the
bacterium is being petted and pampered in the labofatory.

VARIETIES OF Vacerngs,

(a) Autogenous.—These are prepared from organisms
obtained from the patient himself. Thege are specific to
the organism found in association with the disease

(b) The next variety is the stock Vaccine. These ar
prepared from Laboratory cultures, As a ru:le these a.rz
not very Toxic and are degenerated ones on account of
the long time they are stocked. These are the ones that

are always avallable to the genera practitioner and which
are as a rule of no avail,
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*Whether autogenous or stock—there are 4 different
kinds of Vaccines in use, namely :—

" (1) Bacillary Emulsion.—Almost all the Vaccines
are of this kind. These are emulsions of the organism
in normal saline. The living organisms are killed by the
addition of 5 per cent. phenol. Heating is to be avoided
in the preparation of a Vaccine and the minimum of anti-
septics should be used. That is the only way of maintain-
ing the efficiency of a good Vaccine,

(2) The next kind of Vaccine is the Sensitized one.
This was originally introduced by Besredka, in which the
bacillary emulsion is treated with the corresponding speci-
fic anti-serum, that is, the serum of an animal immunised
against the particular bacterium and after being left in
contact for some time, the serum is separated by the
centrifuge and the bacteria are thoroughly washed from
all traces of serum. It is claimed that, while immunity
produced by this kind is rapidly developed and 1s of long
duration, the local toxic effects on subcutaneous injection
are very much lessened. Favourable results have been
recorded by the use of this kind of Vaccine—but my
experience is limited in the matter of these, and the
general opinion is that these Vaccines generally become
septic during the process of sensitization.

(3) Detoxicated Vaccines.—These are prepared by
treating the bacili with 10 per cent. solution of caustic
soda, thereby destroying the dangerous toxin. These
have been started by Thompson on the assumption that
bacterial endotoxinsg do not produce any antibodies and
are consequently undesirable constituents of a Vaccine
and Thompson is the strongest advocate of these kinds of
Vaccines. It may be that he has at length solved the

¢
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problem, but time alone can show. His contention béing
that the old time-honoured Vaccines, used in small doses,
were not able to produce complete Immunity, whereasoif
even 1n large doses their effect was toxic and harmful gnd
tended to destroy immunity. Meantime Wright and his
school have shouted without ceasing their postulate that
if small doses of Vaccine produce some Immunity, large
doses must produce more immunity. When tested by
clinical experience, this A B (! statement hag proved false
and has done much to discredit Vaccine treatment. It it
turns out that Thompson’s view is correct, that the danger-
ous toxin can be removed from the bacteria] body, and the
bacterial body then be used in larger doses to produce
high immunity to the specific protein of the bacterial
body, then a step forward will have been taken. Still the
clinical proofs of cure in these cases are not very satisfy-
ing and reliance as a test of cure is placed on the * comple-
ment Fixation Jest.” The value of detoxicated Vaccines
is still far from proved and needs some years of further
investigation before it can be fully established. Tt 1s there-
fore most unfortunate that they have already been taken
up on a commemorial basis and advertised like patent
pills, before their value has been accuratel

“ Stunt 7 medicine has always been fashio

SO nable, but
like other fashions it seldom outlasts a season.

We know that some people show dangerous anaphy-
lactic symptoms when injected with foreign proteins. It
seems certain then that some sensitjve individuals will
show dangerous symptoms when inoculated with large
doses of detoxicated Vaccines, however little they may
harm the average individual, just as happens in the case
of anti-diptheritic and anti-tetanic serum,

y appraised. '

2
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" (4) The fourth kind is Dreyer’s Defaited Vaccine. So
far, thisis applied only in the case of the Tubercle Bacillus,
in which the bacilli are treated with Formalin and Acetone.
TLe method is complicated and aims at removing the
fatty waxy capsule, so that the bacilli are no longer acid-
fast. These non acid-fast organisms are supposed to be
assimilated by the tissues better.

Dose and Spacing of the dose.~-Dose of a Vaceine is
arrived at (i) after ascertaining the toxicity of the
organism. High toxicity, it is safer to start with 1 c.c. of
10 million organism and even less. With low toxicity
ones, the initial dose should be 100 millions.

(ii) Stage of the disease.—In acute diseases the dose
should be very small and should be slowly, carefully, and
gradually increased. In chronic diseases, large doses
should be given if there is not much affection of the general

.2, health, eg., in Boils, etc., 250 millions could be given as

an—initial dose.

(iii) The Patient.—An individual and personal factor—
In determining the dose of a Vaccine, the age, sex, colour
and size of the patient ought to betaken into consideration,

* The first dose is always and usually is an experimental

one and the spacing and the increasing of the doses ought
to be controlled by the focal and general reactions. The
local reaction gives us an indication as to the right,
organism or not.

Spacing of the dose—The first doses should be given
at intervals of 3 or 4 days and when the maximum is
reached, weekly intervals ought to be allowed in betweer.

With low Toxicity Vaccines increasing dose by multi-
ples, like 10, 20, 40 and so on,
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With High Toxicity Vaccines and in sub-acute
diseases, one cannot increase doses so rapidly, e.g., in
Shiga Bacillus Vaceine, 10,15, 20, 25 millions should be
given, each time judging by the focal and geneval
reactions.

Inoculation.—The Vaccine ought to be injected into
the corium and not into the subeutaneous fat. By doing
we get better immunising response. The cutting stage of
the needle ought to be parellel to the skin. Besredka
states that a Vaccine is the more active and effective, the
nearer to the site of the trouble it is injected. The pre-
sent fashion and rage of the day is by the intravenous
route. Space and time does not permit me to dilate more
on this route here at present, since it involves the consider-
ation of other and more important topics as the © Non-
Specific Protein Therapy ” and « Immuno-Transfusion.”
To those who are interested in the subject of Tmmuno-
Transfusion, T would recommend them to read the
November Issue of the Madras Medical J ournal, wherein
you will find an original article by my friend and class-mate
Dr. S. Ramakrishnan, LR.C.P. & S. of the King Institute,
Guindy. In the meantime I would suggest and I wish
that some one from this assembly should take up the
consideration of “Non-Specific Protein Therapy ” as the
subject for our next meeting or “ Insulin Therapy.”

Keeping power of the Vaccine.—For the first 3 months
after preparation these are very toxic and the Immunising
property is very good. From 3 to 6 months these are not
so toxic, but the immunising property just as good. From
7 to 12 months toxicity very less and the immunising power
is considerably reduced. To avoid these changes, Vaccines
ought to be kept in a cool place and in a dark room,
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Heating should be avoided and the minimum of anti-
septics should be used.

* To know f specific organism has been obtained.—This
is judged by the local reaction. Redness and slight
swelling of the part at the site of injection, which redness
in a few days changes to a brownish colour followed by
desquamation.

Focal Reactions.—These are exhibited at the site of
the disease. Large doses of Vaccine increase the symp-
toms. If the dose is right and the spacing is correct,
ammelioration of the symptoms take place, followed by
recovery.

Duration of the Immunity—Supposed to last for
about 2 years. Depends largely on the individual factor
and roughly lasts from 6 months to about a year and a
half. With some Vaccines, the immunity is very short
lived, especially in streptococcal infections, e.g.,
Dermatitis due to streptococei.

Uses of Vaccines.—(1) Prophylactically the value of

Vaccines is undoubted. Kxtensively used in the preven-
tion of Typhoid, Para. A & B Cholera, Influenza, Plague,
Hay-fever, etc. In almost all, the doses are very small,
except in Plague.
* () Curative value—Could be used in almost all
bacterial infections. Should be used only in sub-acute
and chronic cases, as immunity takes time to develop, at
least from 10 to 15 days and the immune substance must
reach the site of the disease. Generally used in skin
affections by the Staphlyo and Streptococecus—Boilg——
Eczema, Acne, etc.

Lung diseases.—Such as chronic Bronetitis, Asthma
due to Bronctitis (Bronchial Asthma) and in chronie
unresolved Pnuemonias.
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Bowel Complaints.—In chronic Bacillary Dysertry,
in duodenal ulcer, ete.

In diseases of the genito~~Urinary Tract—for Cystitis
B. Coli and proteus cystitis. In phlegmesia alba dolens
(white leg) when due to streptococei. “

In surgical affections—Treatment by surgery should
be done first. Vaccines helpin the healing of the wound
and in reducing scar tissie,

Nose and Throut work.—Results are disappointing—
reason being that most infections are on the surface, So
far as I can gather we cannot manage to get rid of bacteria
from the surface of mucous membranes. It seems g well
known Vaccinist once wrote to a patient “ You have 12
different kinds of bacteria in your throat, 1 have pre-
pared a Vaccine of these and shall inoculate you regularly.”
After some months treatment he wrote, “Youp throat
now contains no bacteria and is sterile.” The patient
being sceptical however took another doctor’s opinion and
needless to say his throat proved to be far from sterile

dctinomycetales.—~Tubercle  Bacillus~In hone ‘
gland affections tuberclin acts very well,

In Glanders—Resolts very disappointing,

(8) Increase the resistance.~—In the treatment of simple
Parenchymatons Geitre.—Any Vaccine wil do~—the only
thing that is needed is the bacterial antigen,

In Spre.—Streptococcal Vaccine is used and Chronje
arthritis is also accordingly treated by mixed Vaccines

Rules for the use of Vaccines.—(1) Seldom, if ev;r
in acute cases, while the fever is high and the Symptom;
urgent. In acute cases when the fever ig high, the bod
is already flooded with an excess of bacteria] poison and. i);
engaged in a delicately balanced struggle to obtain the

and

B
>

1]
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ma;tery. How unwise then, must it be to give the body
ar. added dose of the poison. If the body is already pro-
ducing antibodies, surely these must at once fix the dose
of the Vaceine. If, on the other hand, it is receiving al-
ready an overdose of bacterial poison, so that it cannot
produce antibodies why should an added dose of the same
poison do other than knock out still more the attempts at
resistance.

2. In chronic cases always, but keep to small doses.
If you raise the dose, watch the result very carefully. If
the symptoms do not improve or get worse, 1t 1s clear that
harm is being done. In such an event go back to a small
dose. '

3. Heroic doses should not be given until the cause
of the toxicity of Vaccine is solved. Herotsm 1s not
synonymous with good work.

4. Never give Vaccines until you have made a com-
plete clinical examination and are convinced that bacteria
are not pocketting somewhere. Adequate surgical drai-
nage will work far more quickly than any Vaccine in
combating a bacterial infection. -

5. 1f the case is cured by nature before the Vaccines
could be got ready as often happens, let well alone and
do not give the Vaccine.

6. Donot forget the value of the auto-inoculation as
a method of producing immunity. This is true ‘ Vaccine
Therapy.” Prostatic message is a good example. Do
not forget that bacteria are not the sole cause of bacterial
infections. Bacteria are sunply the proximate exciting
cause. The predisposing causes are of equal importance
and should never be forgotten in treatment. To treat
the Vicious circle of predisposing causes is as effective

S
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e

in cases of bacterial infections as to hreak the Dacterial
. . . .
civele.  Finally adequate surgical drainage is the hest

method of treatment of bacterial infections To secure

adequate surgical drainage demands the highest surgical
skill.

. Ab.usc of Vaccines.—(1) Tn acute diseases hecause
immumnity takes time to develop 10 to 15 days

and in
some cases 3 to 6 weeks.

. (2) When surgical treatment
is needed, for example, in Tuberculay caseating glands
sinuses with necrosed bone at the bottom or with forei I;
bodies, BEmpyama of the antrum, ete. (3) Diseases whi%h
are better treated by drugs~Impetig0 Oontagiosa, ete .(4)
The use of mixtures of Vaccines, o
The Limitations of Vaccine Tkempy-
(1) Tame for Immunity to develop.
(2) The organism must he iy
body fluids—Say
are of no use.

; % P revent and £ope with secondary infections
especially in secondary infections of 4}, e lung and bowe17
(4) Tendency for Vaccinigt 4o forget the value 0%
Medical and surgical methods. Tn othey
be regular team work. words there shoulds

In causes of failure —
.(1) In not diagnosing the diseage properly and its
causation.
(2) Individual factor of the
colour, size, ete. Hypersensitiveness i the patient ’
(8) Too large or too small 5 dose—small dos.es of
Vaccines are favourable in their act

) ion and should be
employed. But with large doges such Vaceines are not
only dangerous but often positively harmfyl By

e \ contact with the
m Ring-Worm “of the skin—Vaccines

Patient, age, sex

large

9
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doses, I mean doses of from 1000 to 4000 millions—which
are some times exhibited by enthusiasts. With such large
doses the toxic effect of the vaccine far outweighs any
iramuning effect. In some ceses—such cases produce a
long negative phase in which the patient’s resistance is
profoundly lowered and he is unable to react to other
forms of treatment even. In others they make patients
feel extremely ill and cause such symptoms as collapse
and painfrl swellings of the joints. In some cases it
brings on & fulminating attack.

Ladies and gentlemen, in bringing this subject to a
close this evening, my message to you is to go ahead
with your Vaccines—and there 1s a bright future for
the same.

GLEANINGS.

A NEW OUTLOOK ON MIDWIFERY.
By Mary C. DE Garis, M.D., B.S.
(From ¢ The Medical Journal of Australia’—July 3, 1926.)

The new definition of Normal Labour was published
in The Medical Journal of Australia, August 22, 1925, and
runs as follows :— A normal labour is one in which the
Uterine contractions act thoroughly efficiently leading in a
short time to the spontaneous delivery of a healthy baby
and causing but little or no distress or pain to the
mother.”

This definition is physiological in its character,
concrete in its terms and absolute as a standard. It is not
impossible, as is proved by the occasional occurrence of
cases of painless labour.

By it, a labour pain is relegated from its unique
position of being regarded as a physiological pain to the
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more reasonable place of being looked upon as equally
pathological with any other pain and ag being indicative
of faults in labour, that is pain in labour is g 1lsef111 signal
of ill-health just as is other pain elsewhere in Medicme
and Surgery.

On criticism, the definition is found to be function
in its terms and to cover the action of the uterus itself,
the condition of the infant ang the effect on the mother.
Most people will have no difficulty in accepting the first
two clauses of the definition, but wi]j look a.ska.;ce at. the
third. TIn the hope of converting doubt to approval, T
here briefly recount the steps by which T reached t:hié
definition. Tt was not reached at one bound by myself.\
far from it ; it took twenty years of wonder and two yearb:
of steady thinking to develope the main idea : neither is
it likely to be so reached by my hearers, though T hope
that they will ascend the steps more speedily tha; rdid P

From the time of my student days the thc;ﬁaht- of
pain in labour has lain hoth as g resentment ang as a.-
problem in my mind, sometimes almost suhconseious
sometimes erupting into activity from contact with s omei

al

special circumstance, as for example a very difficult labour -

or on the other hand a very easy labour.

. . No one ever
considered the pain

a problem. Tt was one of the thi
LN th
that had to be endured and the curse of Eve was itg i?rllij

and sufficient explanation. TIf this curse were taken

as the first recorded explanation of what was regarded as
a problem even in those early days or as the punishment
for eating wrong things (as it prohably is)

1t would not he
so far out after all !

While T was resident as a young graduate at the
Women’s Hospital, Melbourne, two women were admitted

e
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one of whom said that she had had no pain during labour
and, the other of whom said that she had had one pain.
Their babies were born before admission. Soon after going
to CGeelong, 1 attended a case of very easy labour and so
had my attention forcibly drawn to the matter again.
Long sure that such pain was pathologic, I could offer
no explanation of its occuirence and neither apparently
could anyone else. Sir James Mackenzie had in his
« Symptoms and Their Interpretation” described labour
pain as a referred visceral pain, but offered no reason for
its occurrence. It was clear after his work that symptoms
proceded signs and were of diagnostic value, but of what
was labour pain a symptom and how could it be used in
diagnosis ¢ The answer to these questions flashed across
my mind when reading McCollum’s “ Newer Knowledge
of Nutrition.” He clearly shows that fertility, viability,
lactation, duration of life and vigour depend largely on
the diet. If the mother and the product of labour are
affected by het diet. surely the process of labour is also
thus aflected. Tt seemed obvious, therefore, that pain
was an indication of fanlty labour, of faulty uterine
netion, of uterine inertia. The artificiality of our diet
would explain the commonness of pain in labour and the
varieties of defects that might and do occur in daily diet.
would explain the immense variation 1n labour pain as
seen in practice by every one of us, while the more satis-
factory diet of country districts accounted for the tradi-
tional and well accepted fact that countrywomen suffered
less than townswomen. Of course other errors in the
general health, as focal sepsis, play an important part too.
That the humoral condition, the constitution of the
blood, is of importance to health and efficiency, probably
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including uterine efficiency also, is sufficiently proved by a
consideration of ““Insulin ” reactions in the clinic and the

effect of Ringer’s fluid on cardiac contractions in the
laboratory.

A

Instead of adopting the average experience of labour
as our standard, we should really adopt the best a
easiest labour known as our standard.

T therefore accepted pain as an indication of uterine
inertia and began to evolve my definition of normal labour.
In the definition of normal labour we should find the
standard by which to measure and classify the variations
of average labour, the first step necessary to discover their
causes.

Such a radical change in theory as an alteration of
the definition of what constitutes the normal must have

enormously important implications in any sclence or art
and obstetrics is no exception.

nd

Originally an art is based on empiricism, then some )

inquiring or generalizing mind developes a theory to
explain well known facts. When the theory has prvoved
satisfactory, practice is further developed by the use of the
theory, so that in advanced arts theory governs practice,
An ounce of practice is proverbially worth pound of
theory ; but a pound of practice remaing 5 pound, whereas
a pound of practice fertilized by an ounce of theory
soon becomes a ton. Theory being dynamic may become
geometrically reproductive, while practice is but arith-
metical. False theory is correspondingly harmful.

That present day obstetrics both needs and receives
criticism is obvious to the reader of our journals. All
over the world writers attack the results of our obstetric

work, but there is no generally accepted explanation of
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its failure. The specialist and the teaclher say that the
general practitioner does not practise the principles he
has been taught. The genecal practitioner retorts that
thesformer do not know the conditions in general practice,
He should, however, point out that he does practise the
principles he has been tavght and very we'l too, for it is
quite easy to do so and tha® 2s he is not successful in spite
of his care, it must be because there is some other obstetric
principle or principles that have been neglected because
overlooked.

What are the governing principles of present-day
obstetrics ? They may be summarized practically as
cleanliness to avoid the risk of puerperal fever and the
necessity in antenatal care to examine the urine so as to
guard against eclampsia and to be on the outlook for a
contracted pelvis or an unfortunate lie, so that one may

.. be prepared for the one and correct the other before

labour sets in. Mechanics and infection from carelessness
are the bugbears of our student days.

In obstructionless Australia if there is difficulty
with delivery we blame the pelvis instead of the powers !
However, the almost universal advice, even in rickety
countries, to try “ the test of labour ” is in itself encugh
to prove that it is the uterine efficiency that is most
important. Kvery textbook tells us that most delayed
labour is due to nertia wieri, while certain avthors tell
us that the death rete rises with the duration of labour,
Surely an understanding of uterine inertia is the funda-
mental necessity in obstetrics.

Without an absolute standard for uterine action
(this we should find in the definiticn of normal labour)
we cannot make progress in its study. In fact no progress
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in its study has been made for many » long day owing to
bhis very absence of a standard hy which to measure. In
the study of the causes of maternal and foetal morbidity
and mortality it does not seem to oceur to most peaple
that a statistical study of labour itself is necessary to make
much real progress or hetter still of the whole child-hearing
entity, pregnancy, labour, puerperium and infant. [
do not propose to go fully into my views on uterine inertia
tonight, as T am still engaged in a study of this question on
which T hope to have the opportunity to air my views at
the next Congress. T have, however, made and published
a classification of the commoner variations of average
labour, using my definition of normal labour as the stand-
ard and my theory that painis the first indication of
uterine inertia as the key to the classification. 1 hope
also to succeed in demonstrating the correlation in
causation of painful labour and congenital debilities.

In any other science rigid and
are necessary to successful progress, My definition gives
such an absolute standard for obstetrics and not an
1mmpossible one. We all know that no two labours are
quite alike, that labour shows a different character in
different cases. We can now proceed to observe and
classify them as a preliminary to seeking causes. The
adoption of this definition entails also a functional or
symptomatic observation of child-bearing as'a whole.
Let me mention two cases briefly as instances of functional
observation of labour (these cases are to be dealt with

in more detail in my paper on inertiq uters).
In one the cervix dilated very slowly,

absolute standards

taking several days to reach three-
of a five shiling piece and completely
esat thres-quarter dilatation made
The head was well down from the end of the

quarter dilatation, then going back to the size
‘failed to retreat. Rupturing the membran
matters worse rather than better.
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‘eighth month and advanced during labour, so that the functions controlling dilata-
tion-and expulsion were present though poor, while the function causing with.
drawal of the cervix was completely absent. I had finally to finish the dilatation
of the cervix myself (quite easily) and deliver through an unretracted cervix.
While I was doing so a good deal of bleeding occurred, not from tearing.

What all these things mean T do not know and I am
doing a good deal of thinking about them to try and find
out, but it does seem clear that they show a separability
of the various functions of the uterine muscle and of the

fundal and cervical actions.

In another recent case dilatation was very fair, expulsive pains were excellent,
the head was 8o low in the pelvis as to be nearly on the perinenm from right at
the beginning of labour and yet no progress was made. On attempting to put on
forceps I found a very contracted resistant vagina and delivered the patient of a

vigorous baby weighing 3.1 kilograms (seven pounds), with its occiput anterior
causing & bad tear.

What was the cavse of the delay in this case ? The
child was small, in good position, the pelvis of proper
size, the forceps fairly easy, the pains appeared of average
efficiency. After hard thinking I came to the conclusion
that she had a visceromotor reflex, a contraction of the
vaginal and perineal muscles, leading to obstruction
and to the tearing of a resistant perineum. Surely both
Jier pain and her contracted vagina were symptoms of a
moderate uterine inertia. Compare this with the vis-
ceromotor reflex that Mackenzie described in anging
pectoris.

I wonder if an electrouterograph might play as
important a part in the study of the individual functions
of the uterine muscle during labour as the electrocardio-
graph played in a similar study of the cardiac functions,
No doubt separable uterine functions can be demonstrated
clinically or in any other way only in special cases and these
cases will be found only hy being sought. A reference
to my classification of average labour, however, will

]
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(}()11\7in08 anyone that thC functions of the fl]\t' ‘;(’(‘()ﬂd
IR ” IS VAN

and third St‘&gOS may vary sepa,ratelv

v v

or in sequence.
How often a tedious first stag

e, for example, is followed
by @ speedy delivery, almost as often &8 :
second stage.

The apparent is not always the real Just as the
earth appears flat and is really round, just as the sun
appears to move round the earth, while really the carth
revolves around the sun, so the process of labour appears
necessarily painful.  Yet the occasiona] case of painless
labour shows that theoretically it is not necessarily painfnl.
Just as the theory that the earth was round léd to the
discovery of America, so mav the theory that the normal
labour is painless lead to the average evervday lahour
becoming so. V

It always seems disgraceful to me that we are not
able to tell 4 woman why her lahour has
days, while another woman hag had a speedy delivery.
There must be some explanation for the difference. In
all cases we should eriticize our patients’ dietary, general
health, freedom or otherwise from focal sepsis and go into
the medical history in the hope of discovering a remediable
cause. We will criticize her general bealth and mode of

life when she fails to deliver herself, instead of blaming a
guiltless pelvis.

Anyone who has revised hj
will know that the duration an
amount of suffering endured dep
and efficiency of the firgt stage. The first stage is clearly
a physiological and medical problem and not a mechanical

one. The head also is often well down into the pelvis and
forceps delivery easy in many

by a delayed

dragged on for

§ recollection of his cases
d efficiency of labour and
end chiefly on the duration

of these cases, so showing
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that mechanical obstruction is not the cause of the delay
and failure in natural deliverv. In the practical absence
of rickets from Austraha we find a golden opportunity for
the .study of delay in labour, uncomplicated by obstruction.

If it is true (and it is true, though yet to be proved
to everyone’s satisfaction) that the normal labour is pain-
less, the normal baby vigorous, that the faulty labour, the
faulty baby and the faulty pregnancy and puerperinm
are all correlated in their causation, then the securing of
the truly normal labour as the average labour of our
community, offers more benefits to our people than any
other signle medical or other measure. We should then
have Al motherhood, A1 babyhood, Al nationhood.
Probably the consequent increased resistance, the impro-
ved diet and mode of living would abolish other diseases
whose treatment and whose origin now cost us thousands.
The health of mothers and babies should be regarded as
an index of the health of the nation. As dysmenorthoeas
et cetera depend on the general (probably humoral) health,
so do dystocias.

Do you wonder that I say that inertin wteri is the

" fundamental problem of obstetrics whose solution solves

many other problems too ?

Typhoid fever was not abolished in Melbourne by
supplying good nirses and doctors and hospitals, but was
reduced by hboiling the water and scalding the milk and
was finally wiped out by the sewerage system. Neither
will - the maternal death rate be done away with by
merely palliative measures.

Few women think of their one in two hundred chance

of death from child-hearing. Practically all dread the
certain suffering.
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Women have been emancipated socia

ally and politically
and have even achieved freedom from the tyranny *of

hampering clothes. The discovery of the catuses of pain
in labour will emancipate them physically too, May
the Victorian school of midwifery confer thig great

on mankind !

I offer my definition of normal Jaboyy and my theory
of vterine inertia as good working tools for the develop-
ment of obstetric theory and the consequent improve-
ment of midwifery practice and results,

The chief aim of my paper has heen to induce some-
one with greater clinical opportunity than I have to put
my thecries to the test. My practice ig only big enough
to do suggestive work, not o Prove anything,

What are the implications of the
They are five in number. The fivst ig ¢
functional approach to the study
symptomatology of labour et cetera must be observed,
Our cases must be classified. Our absolute standard

makes classification easy.  Classification necessarily
precedes the search for cauges,

The second is the acce
bearing is one clinical entity

stages, pregnancy, labour, puerperium and including itg

result the infant ; that sepsis, toxaemias, hwemorrhages,

congenital debilities shonld he considered s complications

of child-bearing itself and not merely of one of ity stages

as at present. Such g conception correlates them all n
causation. Child-bearing is probably a precipitating and
not a root cause of illness : it is illness during and not of
pregnancy et cetera. The use of a tabuja, analysis of all
one’s midwifery cases (T use a vertica] columnar method)

boon

new definition ?
he adoption of a

of midwifery. The

ptance of the fact that child-’
» OCCUrring in smeeessive '
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hows at once the bearing of any detail in any case on any
gl detail in the same or other cases. For example,
e ;nalysis clearly demonstrates tbat the febrile
suc'h o m is often directly related to the unhealthy
puerperl‘t- A reliable differential diagnosis hetween
pregnan-fl); and accidental puerperal sepsis is still needed.
autog:'nsjcal study and o clinical scrutiny of one thousand
A SZ: ;ialvsed b}; my scheme would be most illumina'ting.
(I): Sivould I;robably reveal many as yet u‘nnotic‘ed rg?latlons.
hese two points are developed in a brief series of papers
T - « Clinical Notes and Deductions of & Peripatetic.”
" m%he third implication is that labour, being the most
i henomenon of the whole process and the most
actl‘fe g bserved, serves as the main indicator of the
rea(llégofothe whoie process. It must therefore be carefully
hte a'dieo‘l_ and classified by its symptoms and sign§ in the
o of discovering the root causes underlying the
hoe rovs variations seen in everyday practice a.nd of
nzgll:injng the immense variation of the intensity of
> i by everyone.
labOl'gh};a;cr;li:;?fr?pli“cation};nvolves the recognition of the
: nportance of uterine inertia as being the cential and fun-
Pl ;al problem in obstetrics. Its solution solves many
da.mejn toblems too. With it is bound up pain in labour
Otheltli liability to fatal complications occurring during
o hood and feetal and early infant life. Uterine
moicher needs detailed study and careful- analysis
acm]:min the clinic and in the laboratory. The clinician,
}Egiing observed his patients .in deta.i'l and ha.vir}g
classified them and having surmized possible causes, will
turn to the physiologist and say : “ We see su'ch and such
yariations in practice, we assume thet s deficiency, sepa-
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rately or together of lime, phosphorus, iodine et cetera in
the diet may be resporsible, isit 50 2 « Apq there sepat-
able uterine {funections, comparable to the separate
functions of cardiac mvscle?” “Tf g0, what affects them?”
“ Does the poisoning from dead and filled teeth affect
animal labour et cetera 27 “1f 5o, in what way 2 TIn
the clinic much can be done. Certain treatmervl
be employed and their effect on the ch
labour and the welfare of the baby noted. For example,
liquor sedans (Parke, Davis & Company) hes o remarkable
influence on uterine action, as shown by its success in
many forms of dysmenorrthcea. I have often found
it relieve false pains and afterpains. T mean to try it
during pregnancy in those patients of mine who hg ve had
specially painful or tedious labour. The effect of
or polyglandular endocrine productg should be tried in
the clinic. The supply of lime and phosphorus to mother

often relieves the unpleasant early symptoms of preguzncy
and should betried on 2 big scale to determine their effect,
on character of labour et cetera. Liquor sedans hag also
proved usefvl for the same puTpose.

labour three things are required : th
healthy mother and the clean lahour
i3 necessary, knowledge of the factor
normal labour depends. T

practitioner who like myselt j

ts might
aracter of the

single

To secure normal

» & third condition
S on which a truly
appeal especially to the

' L 13106 t0o busy, who hag
time to wait and see and think about 1t. What can the

man who ““ does not put on forceps if the baby is born.”
. . . 2
as one man described his practice to me, know of 5 p ormal
or even of an average labour? Tage of labour, good
R

recovery and vigour of infant are the real tests of our
antenatal care and knowledge, .

at 18, besides the
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Fifthly, we conclude that a knowledge of the physio-
logy of child-bearing, especially of the action of the uterine
muscle, is as important to the successful conduct of average
labour as a knowledge of the mechanies of labour is to the
successful conduet of much abnormal Jabour.

Such physiological and ¢linical knowledge does not
as yet exist, but it will do so when the need for it is realized
and it may bring in its train the substitution of a truly
normal or nearly normal labour for the present-day
pathologic average labour, with its high percentage of
still-born and weakly babies and damaged mothers.
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& o the Prendency, Umvemty of Madras and other public bodies

V Perumall Chetty & Sons
| 5, STRINGER'S STREET, MADRAS (India)

LARGEST IMPORTERS OF

ai1d Stationery and Suppliers to S.LRy. Co., Ld., District
wds M‘Mmc:;ahhes, beudel Estates and l”nva’te Firms |

" BOOK BlNDERS, Ete .-
: * CONTRACTORS TO. . _
= SJ Ry.Co., Ld., Local Funds, Municipalities and District Boards

" The Madras Pencil F actory»"}é-‘i' ;

- MANUFACTURERS OF o
Black—lead, Copymg and Coloured Pencils of all grades i
_ ‘SUPPLIERS TO, :
Govt. of lndla, Govt. of Madras and other commercml bodles
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Du Merck’s Vinum Grapes

To infuse vigour into the body, to enrich bloed, to vitalise a dymg
tient, to improve appetite and_to ensure natural evacuation of the .
2 1l:nwels you must not forget to use Vinum Grapes. It is highly efficecious
in Fevers, Bronchitis, Pneumonia, Asthma and Phthisis. It producea
. 3 ‘ wonderful effects in Leucotrhoea Menorrhagia and Metrorrhagm
§ Price Rs. 4.8 per bottle. ' :
had of :—Messes. M. BHATTACHARYYA & Co.,
g I 374-A Clive Street, Calcutta. B. K. PAUL & Co.,
-] KONGRAPATTY, CALCUTTA.
-]

WONDERFUL GERMAN
Dll Qumme " DISCOVERY.

& anme is tasteless and is free from any bad effects hke
"otdmary Quinine. ¥t remits all kinds of Fever and stops it hka a

charm. It can be used before or during Fever.

.. Fall partlcularl on spplication. SOLD EVERYWHERE.

KN oz.plnalRt.3 V.P.Extn.

“AROVARSON,

A v}onaeﬂul m;eotlon for Syphilis and Malam only three In]eohom
' reqmred for sure cure of Syphilis anid all kinds: of Malaru.

. Sole Agents: .- . Available at Madras from : -

M. FRIENDS & €O, - _Messrs. SRI: KRIS NAN BROS.,

3 Hatkhola, CALCUTTA. . 323, Thambu Chetty §{., MADRAS, E.
mow«omwoOemomooeeeﬂeo
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Evidence of Merit

PNEUMONIA: (Page 312) "The pain
of pneumonmn, which indicates the seat N v
of lesion and aggravates dyspnoea should . 1 X ~
be treated by local rather than general ) I TH
measures. . .Antiphlogistine is a con- ; :
lvr:ni<;]m sull()_slrli(:lxtc for po:_aluz.es.csple(bi?l.
y where skilled nursing 1$ not avarable, . “

since anapplication of the Antiphlogistine ggg‘i?ﬁgﬁfﬁk fﬁpugc};llm)' From the |
paste, covered withalayer of warm cotton- be applied The mllp_ ogistineshould
wool, can be lefrapplied for twelve hours from the spine mpt;]u tices should extend
without further disuiirb;ncc‘ ofthe Sauam DRY PI.EUR]Ttlse s:;rnum‘

giving support an aving a decide k : (Page 715) *"
stimulaing cffect.” most effeciive local measurgc is po{xl(i.crig;

SERO-FIBRINOUS and HAEMORR- i 5&1&:{:\1 may use a thick layero” ntiph-
HAGIC PLEURISY: (Page 107) ““The AC ) .
use of Antiphlogistine, serving, by the CUTE BRONCHITIS: (Pagxe 676)

dilation of supetficial capillaties, to case Poultices: Many practitioners pefer the

pressure, within the deeper branches of use of Antiphlogistine.’
the intercostal vessels.”

ACUTE LA{RX[N(%\IKTI.S:.(Pagc 531)°A
compress of nuphlogistine SO[}]C(lmCS BR N . .
relieves the painbetier thananythingeelse, 332?"15}(‘}]?5535?&%%231-‘ (Page
but to be eftective st must be propetly ap- is sometimes distinctly valua leomlsuné
plied, asfollows: takea piece of linteight- only on the front or the back. & ace.
een tnches Jong and broad enough to ex- jacket had better be worn ‘aftez‘ix:nﬁ

& preacnc
aNpaoOH

tend from the chin to the collar-bone; removed.”

spread the Antiphlogistine on it veryhot, B : “

shd about an inch thick, sufficient o kRONCHlTl& (Page 324) “A steam.
cover the neck from eat to ear and from ettle is only suggestet! when the secre-
chin tosternum, apply it as hotas itcan F;P“ is scanty, but distinctly inadvisable
be borne, then put oo a thick layer of if copiousand loose; it is better notto use
cotton-wopl, 08 keep it tight with a it for more than half an hour ata time,
bandage, tencw again at the end of § Antiphlogi.tine, the judicious use of
wwelve hours.” oultices in certzin cases during the first

ew days will often cut short an atrack.”

LA

o>l | 1OBAR PNEUMONIA: (Page 1047)
““Local applications to the chest help to
selieve pain. Usually hot linseed poul-
tices to the back and su{gs;rc emplloxed,
but Antiphlogistineapplied on wool does -
not require such frequent changing and .’:ggf:ll:pg}:ﬁi‘gMONIA: (Page 231) routie
disturbs the patient less. Frvaiate D alsgst'e‘i‘icel“; as Antiphlogis-
ACUTE BRONCHITIS: (Page 955) cases this may be all thateisp:elg;ml:dmgltz
“Localapplications over the sternum, act- in the severer cases deliriom pod Lot uu ‘ .
ingascounter-irritants, seem togive some ing prostration will have to be met, - s
reltef l(o_ (hs distressing sgn:‘r;;%‘sl ;oiso'i:‘een PLEURISY and EMPYFMA ('p . Ve
complained of . ... ine, 264 "'Pa’ P : (Page ’
ora liniment, such as cr.m_phorﬂt m:"l g: ca6t4ic))n i’f‘"&ﬁ?&'lﬂ;ﬂ.‘ﬁ bytheapplis :
the acetic turpegtine liniment, and the l:minisuafion i h ogistine ...,
ordered. ' phia subcutaneously. pium or mor-
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