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TODAY'S DRUGS
With the help of expert contributors we publish below notes
on a selection of drugs in current use.

Gentamicin
This drug is marketed by British Schering Ltd. under the name
Genticin.

Chemistry and Antibacterial Activity
Gentamicin was discovered in 1963 as a product of a strain

of Micromonospora purpurea in the laboratories of the
Schering Corporation, Bloomington, N.J. Its chemical struc-
ture has not been fully ascertained, but it clearly belongs to the
aminoglycoside group of antibiotics. It is a basic substance
consisting of two closely related components, gentamycins C.
and C2. Gentamicin sulphate is freely soluble in water; the
solution has a pH of about 4.5 and is very stable.

Gentamicin has a similar " spectrum " to related antibiotics
such as neomycin and kanamycin, but a rather greater activity
than these against some species of bacteria. According to the
original full description from the manufacturers' laboratory,'
almost all enterobacteria are sensitive to it, including species of
Aerobacter, Escherichia, Klebsiella, Salmonella, Shigella,
Proteus (three species fully sensitive, but P. vulgaris less so),
and Pseudomonas. A high degree of activity against Ps.
aeruginosa is an outstanding property: 25 strains isolated in
a London hospital were considerably more sensitive to genta-
micin than to either kanamycin or streptomycin.Y Among Gram-
positive organisms the most sensitive are staphylococci.3 In
the same London study2 102 strains sensitive and 57 resistant
to neomycin and kanamycin were investigated, and with the
exception of two of the resistant strains the two groups were
found to be equally sensitive to gentamicin. Streptococci
(except S. faecalis) and pneumococci are also moderately sen-
sitive, but much less so than to many other antibiotics.

Gentamicin is bactericidal in concentrations little greater than
those inhibiting growth. It is influenced by pH in the same
way as other aminoglycosides, being much more active on the
alkaline than on the acid side of neutrality.2 4 Its combined
action with other antibiotics has been little studied, but a
synergic effect with ampicillin has been demonstrated5: this is
to be expected from a combination of two bactericidal sub-
stances.

Cross-resistance.-Various bacteria can be slowly trained to
increased resistance to gentamicin, and they then also become
more resistant to neomycin, kanamycin, paromomycin, and
even streptomycin.3 Training staphylococci to resistance to
neomycin or kanamycin may produce a substantial but not
equal increase in resistance to gentamicin.2 On the other hand
natural and artificially produced resistances do not always behave
in the same way, and it is clear that the former may not involve
gentamicin. The sensitivity to gentamicin of strains of
staphylococci resistant to neomycin and kanamycin has already
been referred to: the same properties may exist in E. coli.3

Pharmacology

Very little gentamicin is absorbed from the alimentary tract,
and the route of administration for a systemic effect is intra-
muscular injection. Peak concentrations in the blood are
reached after half an hour to one hour, and are 2-3 ,ug./ml.
after a dose of about 0.5 mg./kg. body weight.6 Larger doses
up to 3.2 mg./kg. produce concentrations of 12-16 4g./ml.7
The subsequent fall is slow, adequate concentrations persisting
for 6-8 hours. Excretion is mainly by the kidney, and it seems
from rather divergent observations that at least the greater part
of the dose appears in the urine. Protein binding is low, and
there is no cumulative effect if renal function is normal.

Clinical Applications
Comparatively few acute and life-endangering infections have

been treated with this antibiotic. One report3 records cure of
Ps. aeruginosa meningitis in an infant, and " improvement " in
two bacteraemias and three pneumonias mostly caused by the
same organism. In another series of ten pneumonias (Pseudo-
monas, Proteus, and E. coli) five were cured and five improved.8
Cure of a Pseudomonas septicaemia was achieved, but the high
dosage used caused complete loss of labyrinthine function.9
Bacteraemia accompanying Pseudomonas infection of burns
responded to a combination of local and systemic treatments
The maximum dose usually given to an adult has been 75 mg.
at eight-hour intervals: i.e., a total of 225 mg. daily, which is
considerably less than that employed with other antibiotics of
this group. Many patients have been treated with doses smaller
than this: the usual limits mentioned are 1.1-1.8 mg./kg. daily:
i.e., about 75-125 mg. for an adult of average weight.

Urinary-tract Infections.-Most clinical experience with
gentamicin has been in the treatment of urinary-tract infec-
tions, especially when caused by Pseudomonas or other Gram-
negative species resistant to other drugs. All the general clinical
studies reported have been largely concerned with urinary infec-
tions.3 6 8 9 It is clear that gentamicin has often been effective
when other treatment has failed, but, as always in studies in this
field, the ultimate result has been determined by the nature of
the predisposing condition. Since from this standpoint case
material is so varied, comparisons between different series of
results cannot usefully be made. In this series of studies no
account seems to have been taken of the fact that gentamicin
is more active in an alkaline medium. The difference between that
at pH 8.5 and at pH 6.0 has been found to be sixteenfold2:
even so this is considerably less than the difference in activity of
streptomycin, which for this purpose should always be given
after alkalinization of the urine if necessary, but the same
proceeding might well improve the results obtainable with
gentamicin.

Local Application.-The application of a cream or ointment
containing 0.1% gentamicin has been successful in the treat-
ment of burns,'0 bedsores," impetigo and other pyogenic skin
infections,' and of nasal carriers of staphylococci."3 Oral
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administration, in doses considerably less than those of
neomycin used for the same purpose, serves to suppress the
intestinal flora before operations on the colon': it is perhaps
important in this connexion that almost all staphylococci are
sensitive to gentamicin, since staphylococcal enterocolitis has
been known to follow bowel preparation with neomycin.

Toxic Effects
Like all other aminoglycosides, gentamicin has a predilection

for the eighth nerve, the branch principally attacked being the
vestibular, though minor degrees of high tone auditory loss
have also been observed. Moreover, dose for dose, it is clearly
much more apt to produce this effect than other related anti-
biotics: this is the reason why the recommended dosage is on
-a so much lower level, the maximum being 225 mg. daily in
contrast to 1 g. or even more. In one series of 57 patients9 five
suffered various degrees of loss of labyrinthine function, the
*onset of which occurred 1-14 days after the end of the course.
One of these was a patient with Pseudomonas septicaemia
already referred to who received a total of 4.73 g. in 11 days:
her blood urea was normal, but her age was 69. The remain-
ing patients affected all had impaired renal function with raised
blood urea, and received total doses varying from 0.74 to 3.15 g.

Conclusions
The principal indication for gentamicin is infection caused

by Ps. aeruginosa, against which it is the most potent antibiotic
known. Its activity against staphylococci, even when they are
resistant to neomycin and kanamycin, is also important. Local
application is effective and harmless: several uses of this kind
have been exploited, and others may yet be devised.

Systemic administration is hampered by the risk of oto-
toxicity, which has compelled severe limitation of dosage. The
!relatively small doses recommended can safely be administered
,to patients with normal renal function, and are adequate for the

treatment of infections of the urinary tract. To what extent
it is either necessary or feasible to increase these doses in order
to overcome conditions such as septicaemia can be determined
only by further experience.

Presentation
Gentamicin is available as Genticin, vials of 2 ml. containing

40 mg./ml.
The basic N.H.S. price of six vials of 2 ml. is £7 ls. Od.
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"Child Care."-This book is composed of articles originally
published in the Current Practice section and since revised by their
authors. Copies are now available from the Publishing Manager,
British Medical Journal, B.M.A. House, Tavistock Square, London
W.C.1. Price 30s., postage 2s. 6d.

ANY QUESTIONS?
We publish below a selection of questions and answers of general interest.

Prurigo Recurring in Winter

Q.-Is there any cure for long-standing
(30 years) prurigo of the anterior surface
,of the legs, which comes on in winter weather
-and is aggravated by cold weather? Topical
corticosteroids give only temporary relief.
A.-On the information provided it is not

possible to make a firm diagnosis. However,
-the most common condition causing recurrent
winter prurigo of the anterior surface of the
lower legs is asteatotic dermatitis. In this
condition the skin of the legs becomes
extremely dry and sometimes scaly during
cold, dry weather. Often the horny layer
-develops tiny fissures in a crazy-paving
'pattern. Eczematous changes may develop
as a result of rubbing.
The condition is the result of excessive

drying of the horny layer. The use of soap
should be reduced to a minimum. It is useful
'to add about 1 oz. (31.1 g.) of unguentum
,emulsificans to the bath and to apply a simple
emollient after the bath. The dry skin is

particularly easily irritated by the friction of
clothing, and the coarser, heavier trousers
worn in the winter often make matters worse.
Many patients find they obtain the greatest
relief from wearing long cotton underpants.
The corticosteroids are useful only for a few
days when actual eczematous changes have
developed.

Prolonged Sedatives in Infants
Q.-Are any adverse effects likely to occur

from the prolonged use of trimeprazine syrup
(Vallergan) in normal dosage during infancy
for its sedative effect at night?

A.-In my opinion it would be entirely
wrong to use trimeprazine (or any other drug
regularly) for the sedative effect. The proper
way to deal with sleep disturbance in an
infant is to go into the management of the
child, which is the cause of the problem. No
drugs should ever be used for such a purpose
except for a few days only, to break a habit

that has been caused by the parents' manage-
ment.

Trimeprazine, like other phenothiazine
derivatives, may have some undesirable side-
effects, such as blood dyscrasias. Sensitivity
reactions may also occur.

Boosters after Quadruple Vaccine
Q.-An infant who was immunized with

quadruple vaccine at the ages of 3, 4, and 5
months is now aged just over 2 years old and
due for boosters. Since there is some doubt
about the eflicacy of quadruple vaccine, would
it be better to boost with diphtheria-tetanus
toxoid and oral polio vaccine rather than to
give further quadruple vaccine?

A.-The cause for doubt about the efficacy
of quadruple vaccine presumably concerns
either the pertussis or the poliomyelitis com-
ponents.
The failure of pertussis vaccines to provide

a high degree of protection'- has been attri-
buted to agglutinogenic differences between
the Haemophilus pertussis strains isolated
from current whooping-cough cases and those
used for vaccine production.' ' Though, ini-
tially, only one manufacturer's vaccine was
found to contain the relevant "protective"
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