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foreigners; in seven the:infectién ‘was that of a
msalignant tertian fever. In out limited experi-
ence at the Eden Hospital and at a inaternity
and child welfurc olinic run by 'a missiobary
society in Caleutta, the incidence of kala-azar
during pregnancy is infrequent.’ In’one yéar
in & seriea of 1,940 cases, the sera of only 17
patients running 8 temperatiire wére returned as
positive to the aldehyde and uvrea stibsmine
tests. In addition to these, in 32 cases wherce
the' elinieal. picture was opne of kalo-azar, ures
stibamine. was.{ried empirieally with very goud
results. ‘Tr our hands quinine hss not yet in-
terrupted the course of pregnancy in patients
where the malarinl parasitc has been found in
the blood and where the patient has been given
alkalis along with the nquinine. We never use
quinine intravenously but only by the oral or
intramuscular roite, We 'tried atebrm in three
cngas of benign tertian infection with encourag-
ing resulté and ‘we did not meet ‘with any dis-
coloration "of the skin. ' We  have 1ot used
plasmochin..” -7 o o
+ Tutestinal ‘parasites 'arc very offen résponsible

" for 'the “febrile *condifion "during * pregnaney.

Gurkha women and péople from the Northern
‘parts of the adjoining areas. of -Bihar and the
%nited' Provinces suffer frdm beavy helminthic
infections, o o

Intra-uterine death 6f the festus occasionally
ia the catse of a risc in the temperature. In
the early months of gestation the ovum may
scparatc from the wall of the utcrus, totally or
parfially. '1f"jt is pot expelled it remains in
the nterus us & carnecus mole. - The risc in the
{eniperature may bé due to ‘the absorption of
fibrin from the intra-uterinie extravasated blood.
In the later months when interruption in gesta-
tion occurs, disintcgration of "the [atus, the
placents #nd the membranes tikes place and
absorption ‘of these products possibly reacts on
the mother, producing * fever’. Beyond the rige
n' temperafure and a féeling of malaise thers
may not be any definite indication pointing to
the death of the fotud.’ If the Symptomsé are
aot’ wrgent, it is safe to” walt -for a [ortnight,
or if.possible for & month and, at the end of
the period, ‘€xamine -the ‘uteruis to find out if it
has ‘enlarged in s=ize. Jf the -dterus  remains
stotionaxy or retrogresses, suspicioh €8 to the

+ death ‘of the - feetus - is confirthed. In" oore

sotinds and fetal méveinents, where thére werc
such’ sounds and movéments previously, ‘elinches
the’ diagnosis st ‘once. X-rays help the dieg-
nosis” in "sdvanced cases, A fattened and de-
formed e¢alvarinm, -a " hyperfléxed ‘or ‘super-
extended spine, and irregulerly -placed limb
bdnés all point to the fact that the fetus is dead
and ‘the skeleton i§ in the ‘process of intra-
uterine aceration. "It it easy to ‘empty “the
uterlis of the products of conception in the later
months; bt in the early months it is nbt always
{Continued at. foot ‘of nezt column)

! C - Il { pure sterile glycerine :-and
gdvanced ‘préghancies. absence “of fetal: beart :

J TOX(C EFFECTS ‘OF EPEEDRINE—A . -
By R. N. CHOFRA, 14, M0, (Contab). -
URUTENAND GOLONRL, TMA. - S
and - o
'F B. MUEHERIER, x5, | o
(From ths Department of Pharmacolo ' of
Tropical fvze'fi:m, aazchms”f 'Sg:fm.ol ,‘”
TrE alkaloid ephudrine is obtained from
several species of epbedra growing in Chins and
India. Under the name- of Ma Huang thig
herb bas been in nse in the Chinese indigenous’
medicine for about 5,000 years.. The develop-

' ment of a useful modern drug out of this ancient.

remedy i3 due to the pionesr work -of a Japanese
chemist, Nagai (1887), who-isolated this & loid
In & pure form and two Japanesc physiologiste
Amaten and Kubota -(1917),-who demanstrateq
the essentially sympathomimetic (epinephrine.’
like) effcets produced by ephedrine. .Chen and
Schmidt (1924) reopened the. therapeutic Possi-
bilities of the drug by conducting a series of.
careful studies with regard to its physiological
propertics. Chopra and his collaborafors (1929
1030, 1931) did -u. large amount of work. on-the
Indian species of cphedra and worked out any
points in connection- with the .pharmécolgéical
ac%lt:gﬁ:nd ;h:raggutic-l Ifmpertiea; -of not enly
ep e bu ¢ -ullied . slkaloid, j '
ephedsing, - . ) " poeude:
. The result of - all this
during the last ten
from obscurity
amopg medical

work has been that
years ephedrine has risen,
to - a. widespread- populsrity
men in-all-parts of the world.
= - %:
. (Continued -from previous column)

80 . The placenta is in most ¢a
s ;e.?; . P cases adherent

recommend the very safe and simple technique of
introducing laminaria tents into tge uterus slopg
ym}x the injection of glycerine-and tincture of
iodine into the uterine cavity. This operation
i5 carried out as follows :—The patient is-in the
lithotomy position; no anmsthetic need be used,
Two or three jaminaria tents are -introduced
info the uterine cavity the first day; and- after
twenty-four bowrs thesc are removed, a thick
india-rubber catheter (no. 12 Jacques) is.intro-
duced into the -uterine cavity through: which

(dmc) i immtézf th
lodine) iz injected nto the uterus. At the ssme
sittrog three or more fresh tents arc introdueed,
The uterus usually em{:tiea itself completely
affer this but occasionally four half-hourly in-
jections of 025 -c.em. -of pituitrin. msy be
Decessary. A R
The above observations have been made under
the ‘guidance of Lieut.-Colonel V. B, Green-
Armytage, MD,; FRCP.; .04, to whom I am
grateful for -allowing me to use the -records of

the Eden Hospital snd to publish records-of
gome of his patienta. ~ S

ot -separate easily. We use-and. .

2d tincture - of joding ']
glycerine.and -one. drachm of -

e
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Tts range of utility is.so wide that there is hardly
a medioal practitioner. who has not had
occasion to use-the drug some time or other in
the course of his‘ professions]l career. The
therapeutic claims made for the - drug wers
cxaminmed by . the Council - of Pharmaey and
Chemistry of the American Medical Association
in 1926 and they were 8o struck by the potency
and usefulness of the alkaloid that it was at
once intraduced into the United States Pharma-
copeia. - The new sixth edition of the British

Phermacopeia published in 1932 hag also -

rccognized it and it has now become an-estab-
lished remedy. T .

At the present time this alksloid is widely
used for a varicty of conditions snd the litera-
turc is full of many intcrcating and instructive
articles regarding ita pharmacologioal astion and
therapcutic uses; It has been used with success
in the treatment of bronchial asthma, hay fever,
whooping cough, bronchitis, postural. hypoten-
sion and Btokes-Adam’s syndrome. . It has been
employed in combating.the fall of blood pres-
sure in spinal snesthesia, in antagonizing. the
action of noreotic drugs, in shrinking the con-
gested nasal mucous, membrane, and in. dilating
the pupil for ophthalmic examinations. Its eflects
in allergic dermatitis,. shock =and . dysmenor-
thea are promising. Of all the. diseases for
which the drug. has been tried, asthma is the
commonest condition. The fact that it can be
effectively given by the mouth and that its action
is 'more ]asting than epidephrine has made it a
vety . popular remedy. Its. reputation ‘as ad
efficient anti-asthmatic has spread even amongst
laymen and ‘in many caces the drug is taken
on a patient’s own initjative without his consult-
ing a physician. . S o

From time to time attention has been called
to certain untoward effects from the use of this
drug’ whether given by the mouth or by injec-
tion. Miller (1925) by using doses of 50 to 125
mgm. (0.75 to 1.87 grains) found no definitely
harmful effects but recorded that a few patients
complained of palpitation, ' netvousness and
ngusea. ,One who™ had ‘marked myocardial
degeneration showeéd u transient pulsus alternans
one hour after the drug was administered.
Production of nauses 'after administration of
the drug in csses of asthmsa and hsy fever was
rcported by ,Althsusen and Schumacher (1927).
Anderson and .Homan- (1927) used ephedrine in
whoopitig" cough in children. Though the drug
was efficacious in preventing the spasmodie
attacks, they observed in several cases marked
restlessness, sweating, abdominal-pain, discom-
fort, and apparent -suppression of urine. That
these symptoms were produced by ephedrine is
shown By the fact that they disappeared when
the drug was discontinued and reappeared when
it was resimed. Middleton and Chen (1927)
in . a series’ of 41 ' patients found that
palpitation of the .hecart was the prominent
feature when the dose of ephedrine was larger

than 80 mgm, (14 grains); vomiting, dizziness,
nervousness, headache and insomnia were also
observed in several cases. Tremors, weakness,
sweating, and sometimes a feeling of warmth
all over the body were also noted. These
symptoms usually abated shortly after the blood
pressure began to fall; this [all occurs in one to
seven hours after administration, Four out; of
eleven cases in this scrics showed cxtrasystoles
of ventricular and auricular origin after ephe-
drine which could- be demonstrated with the
electro-cardiograph. Another patient devcloped
paroxysms of tachycardia which lasted for ‘a
few minutes at a time and then stopped.
Bloedorn snd Dickens ' (1928) described a case
of cardiac asthma in which cardiac embarrass-
ment, including pulsus slternans, marked tachy-
cardia and cardiac decompensation occurred after
administration of ephedrine. Pennetti (1928)
observed, by mcans of clectrocardiography, that
cphedrine inereased the frequency of pre-exist-.
ing extrasystoles in two cases but produced no
change in a case of auriculo-ventricular block
of vagal origin. Chopra and his co-workers
(1929) first ]Eointed out in this country the
dangers which may attend the indiscriminate
use of this alkaloid. During recent years a
number of cases have come to'our notice which
leave little room for doubt that the 'serious
effects of the alkaloid have not been [ully
appreciated by the medical. profession in this
country. An analysis of the history ‘sheets of
o large number of patients in our asthma clinic
tevealed the frequency with which certain. un-
pleasant side-effects were produced following
the administration of ephedrine. - We - have
therefore thought it. necessary to give the results
of our experience and sound a note of warning
regarding its indiscriminate -use. :

Toxi¢ Errpcrs oL
Acute onset—The most usually noted un-
favourable symptome in-our serics have been
those referable to the cardicvascular system.
Acute precordial pain resembling an atfack of
angina with.palpitstion and profuse sweating,
particularly on the forehead, has been  found

. quite commonly. .Tn many. persons these

symptoms are not scute emough to be partiou-
larly noticed or to call for any immediate atten-:
tion or interferencc. Tremors of the extremities,
a feeling of warmth, flushing all over the body
and a dull throbbing sensation in the region of
the tecinples hsve not uncommonly becn-.com-
plaincd of by .the patients.- Faintness, loss of
muscular tone and disinclingtion " to physical
exertion were observed in-two patients, Other
syioptoms- were _irrcgular . and rapid pulsc
widely dilated- pupils, feeble heart beats, and
dyspneic type of respiration. In: fair patients,
a distinct- flush in the malar regions and over
the .ears may be noticeable, ' . o

. D'isagreesble symptoms in connection with, the
gastro-intestinal tracl are less commonly ‘wel
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with. Nausea, vomiting and colic have been
complained of by at least four individuals in
our series. Both vomiting aud nauses become
more inténse if,the drug is given after a heavy
mesl. Nauses is sometimes imtractable and
continues for 24 to 36 hours, but generally dis-
appears within .8 to 10 hours after the drug is
stopped. Abdominal distress and a' peculiar
vague feeling of discomfort round the umbilicus
were complained of by two patients. Loss of
appetite is not infrequently produced. Consti-
pation with associated fiatulence and distension
has been a common complaint in those taking
the drug for prolonged periods.

Affections of the genito-urinary system are
observed in the form of dysuria, apuris, and
spermatorrhea. One patient reported complete
retention of urine for 24 hours after the
administration of ephedrine (4 tablets in the
course of 24 hours). No reliance was placed
on his version but the presence of a fully dis-
tended bladder left no room for doubt. Appli-
cation of heat and a gentle pressure from ahove
helped him to pass large quantities of pale
yellow urine easily. No reason for the relen-
tion of urine other than the usc of ephedrinc
could be found in this case, and our opinion was
corroborated by the fact that the condition re-
curred three days later when the drug was again
taken and again disappeared when it was dis-
continued. Dysuria has been the prominent
symptom in several patients. In one of these,
albumin could be detecled ‘on examination of
urine. There may be complete relaxation of
the bladder sphincter resulting in involuntary
micturition in some cases. Spermatorrhea was
complained of by two paticnts; one of them, a
chronic asthmatic aged 46 years, refused to take
the drug.as it always induced a watery discharge
from his urethra. Curiously enough, increase
of sexusl power has been reported by another
who c¢ame back for the drug more for the
aphrodisiic effects which he experienced than
for the relief of asthma.

Msany of..the untoward effects referred to
above hav€ been noticed to oceur in groups in
the same individual. Thus, patients showing
circulatory reactions usually complained of pre-
cordial pain, sweating, palpitation, flushing and
tingling sensations simultaneously; very seldom
has' & single symptom been complained of.
The effects become appasrént within balf an
hour after administration of a dose and in the
majority of individuals they pass away within
2 to 7 hours. Plethoric patients with systolic
pressures sbove 120 to 130 mm. Hg. are more
prone to get thesé side-effects.

In our series of patients we found that the
toxic symptoms usually appeared in those who
were having large and frequent doses of the
drug. Doses below two grains daily rarely
produced sny symptoms except in scnsitive
individusls.. No definite statement however can
be madé with regard to the relationship between

the dose and the appearance of the side-effects.
The same dose may produce desirable and
remarkably good effects in one patient but may
produee equally beneficial results ‘with ‘gome
discomfort in another and may ucher in a traip
of most undesirsble symptoms in a third,
According to Pollak and Robitschek (1926) and
Gaarde and Maytum (1927) the development
of these uncommon signs and symptoms does
not depend so much upon the dosage but upon
the stability of the nervous system of the in-
dividual taking the drug. We have at least two
cases in our series in which we can definitely
associate the appearance of these symptoms with
a peurotic or & ncuropathic tendency. Severe
headache, faintness and a feeling of numbness
in the exlremities followed within twelve to
fifteen minutes of administration of a half-grain
tablet of ephedrine sulphate in one of these
patients. Such cases fortunatcly are rare.

Ephedrine is considered to be a sovereign
remedy againsh asthina and it is used more
indiscriminately in this lhan in any other
condition. Many of these cases are not true
bronchial asthma and it is not unusual to find
cases with Jnvolvement of the cardiovascular
system becing treated with ephedrine. If some
of the toxic manifestations referred to above
occur in cardiac cases, results may be dangerous.
The following two cases are given by way of
illustration :-— ' | )

Cors 1—An Anglo-Indian working girl, aged 24
rescoted berself at the out-patient gen?:t;nnnt of the
hool of Tropical Medicine, Caleutta, comphﬁg:il:(
shortness of breath, cough, palpitation snd & ginki
feeling in the ¢hest, She was disgnosed aa a came o?
nsthma by a private practitioner and was recommended
an antispuzmodic mixture and ephedrine hydrochloride
tablets (gz. i each) ot bed lime or with the onact of an
attack, The first night after only one tablet the paticnt
fclt faitly comfortable and glept wall without any eough
or paroxysm. The next doy she had a busy day in the
office and had tu excrt herself 2 little more than usual.
“Tbat night there was g feeling of uppression in the chest,
und palpitation and ecough returmed with increase
intensity. She took three tablets of eplicdrinc one after
the other. Within fifteen mioutes she felt a sensation
of giddiness und a sinking feeling; the precordial paiu
became intense and she felt Lthat she was going to die.
She wus put to bed immediately, an iee bag war applied
to the head and medica] uid wos sought. The patient
howerer felt better by the time the doctor arrived but
the paio in the chest remained in spite of the stimulants
that were admipistered. Next morning as the
asthmatic paroxysm persisted the ‘patient tock two
more tablets without cousulting the doctor, and the
symptoms recwrred  with greater imtensity. Om
examination she was found pale and yunotic with dark
rings round her eyes, She was using the nocemory
tecpiratory muscles when she talked and there was an
apdous expression in her fauce. The topsils were
eplarged and alightly conpested: riles were heard sl
the buwes of both the lungs. The heort was definitely
dilated with a rapid weak beat and o systolic bruit was
sudible al the mitral area. Systolic blood pressure was
120 mro. Hg, and digstolio 110 mm. Hg. Albumin
and hyaline casts were found in the urine.
She save a history of having rhenmatic fever six years
ago and anothet uttack two yeare back. A disgposis of
probebly of cardiac origin was made and ths

patient was admitted into the Carmichae] Hospital for
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Tropica!l Discases. In the boepital. ehe was mare
ther examined and the syinptoms definitely
pticibuted to heart failurs. There was p to tbow
that she was suffering from bronchial asthma. cdrine
was tried in doses and was, to aggravate

found
- the symptoms of cardiae faflure and produced the symp-

toms above described. She was put on absolute rest
in bed sod digitalis, aud the symploms dissppeared
in the course of a fortnight. . .
Cose.3~A Hindu lady, sged 50, Lud been sufferi
from gsthmg for the last six years. She was treate
outdde  with  ontispasmodics, vaecines, soamin,
adrenalin, nasal cauterlration, ete, without relief. Ehe
hue teken ephedrine times without nymber for relief
of paroxysms snd alwagurm keeps a bottle by her for use
in case of emergency. the last atisck for which
she came under obscrvation, gave a history of having
taken four ephedrine tablets within 13 hours. Imme-
ciately there was a sensation of discomfart, 'Phunncnrdn.l
puin und distress which became untwuruble. was
a hot flush all over the body und the abdomen was
digtended; flatulence, pausea and palpitation were very
distresving. The .patient aleo had intense headache and
pain in the eyeballs. .
- Physicu! cxaminetion revesled uw definitely dilated
heart and thickened arteries, the chest was emphyss-
matous (barrcl-shaped) with sunken lower intercostals.
The pulse rate was 100 per minute and there was
evidence of missing beats. The blood pressure was
rother high (155 mm. Hg. syetclic and 130 mm. of Og.
diastolic) indicating cfllzg:lpert.enswn. umint and
granular casts were detected in the urine. i
Ephedrine was discontinued and there was no recur-
rence of the symptoms. The patient was put to bed
and kept under alkaliet and digifortis sand mads

good recovery.

Chronic peisoning—Prolonged use of ephe-
drine in therapeutic doscs does not usually

produce cumulative toxic effects. Individuals .

who suffer from paroxysms of asthma - every
night sre enabled to remain free from attacks
for long periods by taking this alkalojd in doses
up to one grain once, twice or even threc times
every 24 hours. They can aftend to their daily
work  and pass comfortable nights without any
perroanent. ill-eflects on the system. Experi-
mental results slso appear to bear out these
observations. Middleton and Chen (1927)
reported a case that received a total quantity
of ten grains of ephedrifie sulphatc in a period
of eleven days but showed no untoward effects.
Wu and Read (1927).-mentioned a case in which
ephedrine Lherapy was continued for three years
wad vaused no ill-cffects. Chronic ephedrine

poisoning however occurs though it is & much -

rarer condition. A pale, ‘sallow avd cyanosed
appearance associated with a mild degree of
anwemis has Been frocﬁ.tently noticed in indivi-
dunls who are ih the habit of taking ephedrine
for prolonged periods. Whether this is due to
any toxic adtion of the drug or a natural
sequence of the diseuse itself cannot be definitely
stated without a thorough investigation on this
point being made. o
Habit formation is apother undesirable result
though it is debatable whether this ever occurs.
It is common knowledge that graduslly inercas-
ing doscs are required by patients with chronic

asthma for the relief of their attacks. This.
indicates incrcased tolerance if not actual habit -

formation. In several of our patients we have
noticed & t-gec_ulisr sgnsation of eupBoria pro-
duced by the drug. Withdrawal in those cases
gives rize to A very uncomfortable feeling and
the patients urgently demand to be.sllowed. to
resutne, {he drog. Extreme nervouspess and
insomnia are also frequently met with, There
was definitely some oraving, though it was
certainly not so intense as that felt after
narcotic drugs. Whether this oraving for the
drug is & danper-signal-of the early manjfestation
of a drug habit, or is due to the eagerness of
the patients to ward off an impending attack
it is very diffieult to say. This observation iu
not in accord with that of Middleton and. Chen
(1927) and Thomas (1926) who believe that
ephedrine is not a habit-forming dryg. Higgins
(1929) reported u cass of chronic ephedrine
poisoning which simulated hyperthyroidism in
all its essential fcatures, but we have not come
la;pro:ss any case similar to the one described by

m. - o ’ '

- Diascussion and comments

There iz ample evidence to show both from a
study of our own cases and from those recorded
by other investigators that toxic manifestations

-and undesirable side-cffects are not uncommonly

met with after the use of ephedrine in asthma
and other conditions, Some of the subjective
eymptoms are eagily cxplasined when one con-
siders the physiological action the alkzsloid pro-
duces on the system.. Ephedrine in doses of 1
to 10 mgm. per kilogramme is known to cause
o rise in blood pressure of anmsthetized dogs by
100 or more millimetres of mercury and it is
maintained at this level for ab least 15 to 25
minutes. In humsn beings, the rise in pressure
is not so high as in animals but it varies from
20 to 65 mm. Hg. It is therefore easy to see
that cirenlatory reactions like palpitation and
snginal pain will be produced by the drug,
particularly when the systolic pressurc is. at its
higbest level, The symptoms are also found to
disappear as the pressure refurns to normal.
Insomnisi urd tremoars are possibly due to stimu-~
lation of the central nervous system. Consti-
pation, nausea and anorexia may be exghmed.
by the paralytic condition of the gut’ due to
sympathctic stimulation and loss of tone.
Headnche and throbbing sensations in .the
temples may be atifibuted to' changes in m—
gure in the arterioles or veins within the .
There is no agreement regarding the .dosage
required to produce these effects. Kphedrine
undoubted}i not a very toxic alkaloid and con-
sequent]y there is & wide margin of safety. Its
minimum lethal dose when given intravenously
in dogs was found by Chen to be from 70 to

75 mgm. per kilogramme body weight. From
this it can be m?

erred that 2 man weighing

50 to 60 kilogrammes would require about 4 to
5 grammes of the slkaloid to produce a fatal
result, In contrast to thix the usual therupeutic
dosc is from ¥ to 2 grains (65 to 130 mgms.)
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and 7 fml.ns (048 gramme) have been' giver in
a singlc "dose without untoward effects. ‘The
only. cxplanstion of the toxic effects appears lo
be a #tate of hypersensitiveness of certain in-
dividuals to the drug. Ephedrine i4 a sympatho-
mimetic drug and stimulation of the sympathetic
stzsten_l in & highl;;r-strung iadividual raay tl:m:.d

" symptoms of aympatho-parasympathetic
imbalanc%.- It is alsoymw?:ll kngwn S{TE alight
differences in the amount of calcitm in the
blood make the autonomic system very sensitive

to sympathomimetic drugs of which ephedrine

is one.
Cautions and conlra-indications

It should not be forgotten that ephedrine
administration sometimes gives risc to um-
pleasant and dangeroua side-effects, The com-
monest effects are attributable to its stimulant
action on the circulation. All cases of asthma
should therefore be' thoroughly examined with
rcgard to their heart condition before the drug
is administercd. Great caution should be
exercised in using the drug in cardiac disorders
especially when there are signs of failing com-
pensation. In angina pectoris the drug is very
dangerous. In chronic asthmatics with emphy-
sema and arterial hypertension, ephedrine should
nat be prescribed. )

Individual sensitiveness plays s great part
in the production of the unfayourable eymp-
torns. A emall dose for one individual
may be a large onme .for another. When
in doubt the best plan is to - test the
gensitiveness of the patient with small
doses, say 10 mgm., and establish the maximum
tolersted dose. It i=s only by experience and
judgment that these sidc-resctions can be
reduced to & wminimum. According fo  the
experience of early -investigators, a uingle dose
of 50 to 100 mgm. for an average adult may be
given with safety. Hess advocates the use of
1 to 2 mgm. per kilogramme of body weight,
but this dose appears to be somewhat large for
_ambulatory patients. Our ‘own experignce in-
dicgtes that in ungomplicated cases 25 to 20
mgm. (% grein) ‘ig sufficient to relieve the
paroxysm if the drug is going to act at all and
if necessary the dose may be repeated two or
three times during 24 hours. In complicated
cases with secondary bronchial infections, a
elightly larger dose may be necessary, i.e., from
60 to 75 mgm. (1 to 1} graine), snd-it is not
advisable .to overstep these limits. In cases
which are not of an allergic naturc and which
sre suffering from secondsry basterial infections
and - other complications such as emphyscma,
"myooéarditis, hypertension, albyminuria, etc,,
‘ephedrine, though helpful, does nol relieve the
condition satisfactorily, and it is no. good in-
crcasing the dose in the hope of getting better
resulta. Arterfosclerotic changes und perma-
fient hypertension havé been experimentally

roduced in Tebbits by répeated injections of

dréfialin “ovér prolonged -petiods. Ephedrine

is 'a. sympathomimetic -drug: belonging ‘to -the
game class and has a very similar physiological
action. When prescribing the drug to patients
for indefinite ‘and prolonged periods this should
‘be Borne-in mind. o

. Summary K

1. Ephedrine is & powerful drug and should
be used with cgution. , o

2. The toxic symptoms met with in putients
in’ the authors’ expericnees have been described
in detail
. 8. In patients with high blood pressure,
cardiac damage and history of anginal attacks
ephedrine should not be given. In diegno
cases of asthma, great care should be taken ip
separating cardiac asthmas. from bronchial
-agthmas. _ T

4. Ephedrine is quite effcctive- in doses of
4 to 1 grain (30 to 60 mgms:). In adults this
dosc can be repeated. The cases not relieved

.by such doses are not suitable for ephedrine

{reatment. o

5. If during the administration of ephedrine,
the patient exhibits any toxi¢ symptoms such as
palpitation, . tachycurdig, arrhythmia and vaso-

-motor disturbances, lhe drug should be diseon-

tinucd at once. Indiscriminste use of the drug
may lead to serious results. -
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