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Choice of Injection Sites

SIR,-The case report by Drs. P. W. Harvey
and G. C. Purnell (23 March, p. 744) and
your editorial comment thereon (23 March, p.
721) should finally convince everyone that
the buttock is no place in which to inject
adrenaline. But does the argument end
there ? Given that this is a relatively dirty
area in the bacteriological sense, why inject
anything there at all ? Is my impression
correct that over the years, in consequence
of a change in nursing rather than strictly
medical practice, the buttock has displaced
the arm as the regular site for injecting
medicaments of almost any kind ? These
include small volumes of drug solutions
which cause no subsequent pain or reaction
and can perfectly well be accommodated
almost anywhere in the *body. Is there in
fact any reason for resorting to the buttock
except as a capacious alternative site when
other muscle areas are becoming sore from
repeated injections during a long course of
penicillin ?

Another question arising is: Why are so
many injections made into muscle ? It is
more vascular than connective tissue, and
absorption from it is thus more rapid, which
is an advantage when giving therapeutic
serum. But if a speedy effect is essential,
why not give this intravenously ? What else
is there to which this advantage applies ?
Not " soluble" penicillin ; this is absorbed
and excreted all too rapidly. The slower
absorption from connective tissue could be a
positive advantage. Not adrenaline, at least
in Drs. Harvey and Purnell's patient: the
preparation used was formulated to ensure
slow absorption (and had it been injected
subcutaneously he might well have escaped).
Various drugs apt to cause painful local
reactions, including some antibiotics (poly-
myxin, cephalothin, and parenteral forms of
tetracyclines) are supposed to be better
tolerated by muscle than by connective
tissue. Is this always true ?

Vaccines and toxoids are often injected
quite deeply, whether with the express inten-
tion of depositing them in muscle or not. It
is difficult and perhaps for special reasons
undesirable to avoid intramuscular injection
in infants, but is it not better avoided in
older children and adults, in whom the local
reaction is usually more severe ? Is the
subsequent dispersion of the injected material
by muscular contractions considered to be an
advantage ? It presumably causes more pain
and perhaps more general reaction. The
area in which such materials are deposited
has to be invaded by macrophages, and this
inflammatory reaction goes on eventually to

fibrosis. Why inflict this permanent injury
on a muscle ? Or is the reaction less effective
if quietly and harmlessly localized in con-
nective tissue ?

I have asked questions rather than ventur-
ing to dogmatize because these matters are
only on the fringe of areas in which I can
claim any special knowledge. If I may be
allowed a final question: Assuming that there
are any doubts or disagreements here, should
not a few well-informed people get together
and try to decide whereabouts in the body
and into what tissue different kinds of injec-
tion should be made ?-I am, etc.,

LAWRENCE P. GARROD.
Royal Postgraduate Medical

School,
London W. 12.

Long-term Administration of the Pill
SIR,-Contraception for the nulliparous

teenager, whether married or not, is a matter
for the advising doctor and the individual
patient. However, I would like to draw
attention to the possible dangers of prescrib-
ing "the pill" for long periods to these
patients.

It is generally agreed that women reach
the peak of their fertility at the age of 25,
after which there is a steady but inevitable
reduction of fertility. I have been able to
carry out a number of biopsies of the ovaries
by laparoscopic techniques on patients who
have been on one or other of " the pills "
for three years or more. Some of these
patients have developed a secondary amenor-
rhoea of at least 12 months' duration.
Changes which take place in the ovaries are
those of marked thickening of the capsule,
with distortion of follicles, reduction of the
primordial follicles, and hyalinization of
some of the ovarian arterioles. In several
of the patients there has been considerable
reduction in the ovarian volume to less than
half the normal size, and the primordial
follicles have been found to be scanty in
number.

Several reports have now drawn attention
to a possible relation between infertility and
the use of oral contraceptives.'-3 There is
a growing volume of information which
suggests that the secondary amenorrhoea is
causally related to the oral contraceptive.
Many but not all of the patients with
secondary amenorrhoea can be induced to
ovulate again on clomiphene therapy. In
the light of our present knowledge it appears
to me to be dangerous to give patients who
have not proved their fertility oral contra-
ceptive pills for more than a very short
period of time, such as might be given for
the treatment of menstrual disturbances and
dysmenorrhoea. The long-term use of these
pills carries with it a definite danger of pro-
ducing irreversible sterility.

It is hoped that doctors will exercise
caution in prescribing "the pill" to the
young population, and that any future new
contraceptive therapy will be thoroughly
investigated for its short- and long-term
effects. " The pill " is attractive to the public
and to certain sections of the medical pro-
fession, because it is simple to administer.
This very attraction appears to dull the
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critical faculties of both patients and some
members of the profession. If the reader
is unconvinced by this attitude, may I remind
him of the thalidomide tragedy ?-I am, etc.,
Oldham, Lanca. P. C. STEPTOE.
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Early Diagnosis of Largh Bowel Cancer

SIR,-Your leading article (9 March, p.
592) emphasizes the value of a simple test
for blood in faeces in screening for possible
causes of gastrointestinal disease including
carcinoma. We have recently surveyed 53
patients referred to us with unexplained hypo-
chromic anaemia. Gastrointestinal blood loss
was measured with '1Cr tagged red cells' and
three consecutive specimens of faeces were
tested with the " Hematest " tablet (Ames
Company Ltd.). Correlation was good; 22
gave negative results by both methods. In 27
cases the faeces contained more that 3 ml. of
blood per 100 g., and all gave positive
"Hematest" results within 100 seconds. In
four cases the tablet test was doubtful and the
specimens contained 1-2 ml. of blood per
100 g. of faeces. We conclude that the
"I Hematest" tablet is sensitive enough for
the detection of most cases of significant
bleeding. As no special precautions with diet
are necessary, it is ideal for general-practi-
tioner use and should be employed in all cases
of hypochromic anaemia. We think that
previous views' that the tablets have too low
a sensitivity may have prejudiced against
their routine use.

Further investigation of the 27 patients
with significant bleeding resulted in the
following diagnoses:

Radiologicaly Not Radiologically
Demonstrated Demonstrated

Hiatus hernia 4 Carcinoma of
Carcinoma of jejunum ... 2

stomach 2 Benign ulcer of
Benign tumour of ileum ...

stomach 1 Intussusception of
Duodenal ulcer 1 ileum ... 1
Carcinoma of Haemangioma of

caecum ... caecum 1
Diverticulitis of Carcinoma of

colon . ... 2 caccum 2
Diverticulum of
caecum 1

In eight patients a diagnosis was not made.
Our results indicate that lesions of the

small intestine and caecumn are a relatively
common cause of hypochromic anaemia, and
support the plea that every case demonstrated
to be due to gastrointestinal bleeding
demands a determined search including ex-
ploratory laparotomry.'- We are, etc.,

E. J. WATSON WILLIAMS.
M. C. G. ISRAELS

Department of Clinical
Haematology,

The Royal Infirmary,
Manchester 13.
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Immunosuppression and Antibiotcs
SIR,-I read with interest your leading

article on " South African Heart Trans-
plant" (20 January, p. 132). You referred
to the fact that the patient was barrier-
nursed in a special room, and great care was
taken against introducing infection, but there
was no information as to whether the doctors
considered the pathogenicity of the so-called
"opportunist" bacteria-E. coli, *Proteus,
Klebsiella pneumoniae, Pseudomonas aeru-
ginosa-and Pneumocystis carinji and
Candida albicans, which can produce even
fatal disease in a patient who is on immuno-
suppressive therapy.

There is no information as to whether they
were looking for Gram-negative bacteria in
the sputum, in the nasopharyngeal smear, or
in blood and faeces. The broad-spectrum
antibiotics give a false sense of security, but
our experience shows that the KZ. pneumoniae
is very often resistant against chloramphenicol
and often against streptomycin, neomycin,
and polymyxin B also.
Our opinion is that the antibiotic protec-

tion of a patient undergoing heart transplant-
ation should be based upon these facts too.
The combination of oxacillin, cephaloridin,
and polymyxin B has proved to be effective
against Gram-negative bacteria; and genta-
micin is effective against Pseudomonas aeru-
ginosa.'-I am, etc.,

Postgraduate Medical School, B. STEINER.
II Pediatrics Department,

Budapest, Hungary.
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Influenza Virus and Carcinogenesis
SIR,-Regatding the cancerogenesis from

influenza virus in the lungs of mice reported
by Drs. R. J. C. Harris and G. Negroni (16
December, p. 637) I should like to report the
results of an investigation of my own, in
which I exposed mice of the Swiss strain to
the inhalation of an aerosol of Myxovirus
influenzae B Lee at the dose of 10' egg
infectious doses (E.I.D.) for 15 minutes.`Z3
With the electronmicroscope I observed

specific damage in the alveolar cells contain-
ing lamellar inclusions. In effect, the repro-
duction of the virus took place at the level
of cell membranes (Fig.) as well as in the
membranes of the apparatus of Golgi and in
those of the lamellar inclusions.

According to current opinion,' these
lamellar inclusions produce the tensioactive
substance responsible for pulmonary elasti-
city. I submit that the lamellar inclusion
damage wrought by the influenza virus could

Influenza viruses B Lee in an alveolar cell con-
taining lamellar inclusions. Arrows indicate virus

particles. ( X 35,000.)

result in carcinogenesis through two distinct
mechanisms. One is by favouring the stag-
nation of inhaled carcinogens through reduced
alveolar elasticity. (The contact time of
carcinogens is often a decisive factor, as
exemplified by the high frequency of vesical
carcinoma in aniline workers as contrasted
with the rarity of tumours of the renal pelvis
where the passage of urine is rapid.)

Secondly, the loss of alveolar elasticity and
reduced alveolar oxygenation may lead to
sclerosis, which in turn may represent a
carcinogenic factor. There is currently a
tendency to find similarities between tumours
from plastic substances and tumours from
sclerosis ;' the latter may include tumours
that develop at the sites of previous burns,
frostbite, chronic osteomyelitis, pulmonary
tuberculosis, lupus, and the like.-I am, etc.,

CARLO SIRTORI.
Department of Pathology.

National Cancer Institute,
Milan, Italy.
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Deaths from Asthma
SIR,-In their article on the increase in

asthma deaths Dr. F. E. Speizer and others
(10 February, p. 339) point out that
catecholamines were the drugs used most often
immediately before the terminal episode and
that isoprenaline, usually in the form of an
aerosol spray, was most frequently preferred.
Any drug given in the form of an aerosol

would reach the smooth muscle of the bronchi
in the full dose very rapidly. If the patient
repeated the inhalation sooner than had been
recommended he would rapidly receive an
overdose. Isoprenaline is a drug which
normally has the beta actions of adrenaline.
It relaxes the smooth muscle of the arterioles
and the bronchi; and it increases the rate
and force of contraction of the heart. How-
ever, if it is given in repeated doses at
frequent intervals its action changes. It no
longer further stimulates the heart; it does
not dilate the blood vessels but actually con-
stricts them.' Isoprenaline inhibits the
smooth muscle of the uterus, but in the
presence of this drug the uterus starts to
escape from the inhibition and a second dose
of isoprenaline now causes contraction.' The
uterus therefore escapes from the effect of
isoprenaline, becomes resistant to its in-
hibitory effect, and the action of the drug
is reversed. The uterine contraction induced
by isoprenaline in* these circumstances is
readily antagonized by Hydergine (dihydro-
ergocornine, dihydroergocristine, and dihydro-
ergocryptine).'
As reversal of the action of isoprenaline

occurs in several different types of smooth
muscle, it might also occur in the bronchi.
If this is so administration of excess iso-
prenaline might induce bronchospasm. Endo-
genous adrenaline is another possible contri-
butory factor. Normally adrenaline relaxes
arterioles in skeletal muscles, but this action is
reversed by pretreatment with large doses of
isoprenaline.' Adrenaline normally relaxes
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