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Summary

A satisfactory clinical response to long-term oral tetra-
cycline treatment was associated with a mean serum

tetracycline of 1-98 vg/ml. The surface lipid showed an

increased triglyceride, decreased free fatty acids, and
decreased cholesterol, and the amount of keratin within
the pilosebaceous duct was reduced. At this dose level
there was no quantitative decrease in the bacterial flora
though there was a decrease in the fatty acids. We believe
that the latter was due to a direct inhibition by tetra-
cycline on extracellular lipases.

Introduction

Most dermatologists would agree that long-term oral tetra-
cycline is one of the better treatments for acne vulgaris. The
mechanism of action of the drug is thought to be predominantly
antimicrobial (Goltz and Kjartansson, 1966; Marples and
Kligman, 1971), the drug decreasing the number of bacteria on

the skin surface and in the pilosebaceous duct and thereby
decreasing the total lipolytic enzymes. Consequently there is a

reduced conversion of sebaceous gland triglycerides to free fatty
acids. Since free fatty acids help to mediate both pilosebaceous
duct obstruction and inflammation (Strauss and Pochi, 1965;
Kligman and Goldman-Katz, 1968; Kanaar, 1971) clinical
improvement is seen with therapy.

However, though there are many investigations on the
mechanism of drug action, comparison of work carried out by
different investigators is often difficult for a variety of reasons,
such as: (1) most authors at any one centre have only looked at
one variable; (2) authors have used different dose regimens;
(3) therapy has often been for six weeks or less; (4) a variety of
different sampling techniques for both biochemical and bac-
teriological studies have been used (Shehadeh and Kligman,
1963; Smith and Mortimer, 1967; Marples et al., 1971). We
therefore thought it worth while to investigate in one centre the
effects of tetracycline on several relevant variables.
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Materials and Methods

We investigated 13 patients aged 13 to 21 years (mean age 17-2
years +2-6 S.D.) with a moderate degree of acne. They re-
ceived no oral or topical therapy for at least one month before
treatment. After the initial investigations they were given oral
tetracycline hydrochloride B.P. (Lederle Laboratories, Ltd.)
250 mg a day and instructed to take one tablet half an hour before
a light breakfast, continuing the treatment for three months.

Before and at each monthly visit we assessed and measured
(1) the clinical state; (2) serum tetracycline level; (3) skin surface
lipid composition; (4) keratin coating of the pilosebaceous duct;
and (5) pilosebaceous bacteria. The serum tetracycline level was
estimated in 1 ml aliquots of serum by a modification of Kohn's
(1961) fluorimetric technique. The surface lipid was collected
by ether-soaked polyurethane sponge and the composition
determined by thin-layer chromatographic methods by the
technique of Cotterill et al. (1971 a). Pilosebaceous keratin was
removed with a cyanoacrylate gel placed on the skin, the sample
being examined by surface microscopy by the methods of
Holmes et al. (1972). The number of hairs/cm2 which were
coated with pilosebaceous keratin were counted and the degree
of coating was assessed by using an arbitrary scale (0-5).
The pilosebaceous duct bacteria were sampled by using a

cyanoacrylate gel, a drop of which was placed on the unprepared
skin. A glass sampler was then pressed on to this for 30 seconds
and removed. This removed the pilosebaceous keratin and its
resident bacteria. The sampler was immediately placed into a
nutrient medium containing ballotini beads. Axial rotation of
the sampler disperses the organisms into the medium which is
plated out for qualitative and quantitative analysis. The precise
details of this technique will be reported elsewhere (Holland
et al., 1973). The samples for surface lipid composition and
bacteria were always collected from constant sites in each patient
at each visit to avoid site variation.

Results

There was considerable and significant clinical improvement at
the first, second, and third months (fig. 1) and this improvement
was associated with a mean serum tetracycline level of 1-98 ,ug/ml
(fig. 2). Though the level slightly increased from the first to the
third month, this rise was not significant.
The surface lipid composition varied with treatment. There

was no constant variation of the wax ester or squalene, but the
squalene levels rose significantly and the wax ester fell signifi-
cantly at the end of the first month (figs. 3 and 4). Thereafter,
there was no significant difference whatsoever between the
control and treatment values. The most striking differences,
however, were seen in the free fatty acids (fig. 5), which showed
a continuous and significant reduction at the first, second, and
third months, and this was associated with a concomitant sig-
nificant increase in the surface lipid triglyceride (fig. 6). There
was also a significant decrease in the surface lipid cholesterol
(fig. 7).
Though keratin-coated hair units tended to decrease with

therapy this was not significant except at the second month
(fig. 8). There was, however, a significant decrease in the amount
of coated material (keratin) on each hair fibre (fig. 9).
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FIG. 1-Mean effect of tetracycline on clinical state (± S.E.
of mean). n= No. of observations at each visit.
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FIG. 4-Mean squalene content of surface lipids (±S.E. of
mean).

30

LL-

L:

Months
FIG. 2-Mean serum tetracycline levels (± S.E. of mean).
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FIG. 3-Mean wax ester content of surface lipids (± S.E. of
mean).

Because of the wide variation in the number of bacteria
grown and in the number of species isolated the number of
bacteria (using a logarithmic scale) were converted to percent-
ages of the peak value for each bacteria. Results at other times
during the study were recorded as a percentage of this peak
value. There was no significant variation in the number of
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FIG. 5-Mean free fatty acid (F.F.A.) content of surface
lipids (±S.E. of mean).
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FIG. 6-Mean triglyceride content of surface lipids ( ± S.E.
of mean).

organisms grown (fig. 10). It would appear at first sight that
the anaerobic staphylococci increase, but since they were
isolated from only four of 13 subjects then this increase was not
significant. We also carried out drug sensitivities and these
showed rather inconsistent changes, there being no constant
development of resistant strains.
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FIG. 7-Mean cholesterol content of surface lipids (±S.E.
of mean).
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FIG. 9-Mean severity of keratin coating (± S.E. of mean).
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FIG. 8-Mean percentage of hairs which were coated with
keratin ( S.E. of mean).

Discussion

We have confirmed the clinical observation that tetracycline is
beneficial in acne (Ashurst, 1968; Lane and Williamson, A969).
Our present data in which we found a mean level of tetracycline
of 1-98 jg/ml contrast with that of a prior study (Cunliffe et al.,
1972) in which we had three patients who did not respond well
to tetracycline; their serum tetracycline level taken under
identical conditions was always less than 0-5 ,ug/ml.
Our observation of an increased squalene and decreased wax

ester at the end of the first month is difficult to explain but a

decreased wax ester is in keeping with the observation of
Beveridge and Powell (1969). Our findings of a decrease in the
fatty acids and the reciprocal increase in triglycerides confirms
the findings of many other workers (Freinkel et al., 1965;
Strauss and Pochi, 1966; Beveridge and Powell, 1969; Hassing,
1971). However, the decrease in the cholesterol has been re-

ported only once previously by Gloor et al. (1972).
We have confirmed our earlier observations (Holmes et al.,

1972) that successful treatment with tetracycline is associated
with a decrease in the amount of keratin in the pilosebaceous
duct. Possibly this decrease in keratin coating is related to the
lowering of the surface lipid free fatty acids since free fatty acids
are important in the formation of comedones (Kligman and
Goldman-Katz, 1968). It is therefore not surprising that a

reduction in the free fatty acids should be associated with a

reduction in the amount of keratin in the pilosebaceous duct.

FIG. 10-Mean increase (±) or decrease (-) in bacterial
flora during treatment ( ± S.E. of mean).

This also could explain the lowered surface lipid cholesterol,
since cholesterol is derived from keratinizing epidermis rather
than the sebaceous gland (Cotterill et al., 1971 b). Nevertheless,
we were surprised that we did not find any decrease or increase
whatsoever in the bacterial flora. This is in contrast to other
authors (Marples and Kligman, 1971; Marples et al., 1971) who
found a decrease in Corynebacterium acnes and a transient
decrease with a rapid rise to original levels in staphylococci.
Goltz and Kjartansson (1966) found a decrease in corynebacteria
and staphylococci on a similar dose of tetracycline. However,
reanalysis of their data showed this change to be insignificant.

Direct comparison of our data with other authors' observa-
tions is not possible for several reasons. Firstly, their techniques
involve the collection of superficial skin organisms as well as

organisms from the pilosebaceous duct. We believe that our

technique specifically samples bacteria from the pilosebaceous
duct. Furthermore, the doses that many previous authors
have used have usually been three or four times the dose
of tetracycline we used and therapy was often for about six
weeks and no longer. The dose of tetracycline used in our

investigation produced clinical improvement and a significant
decrease in the fatty acids but no change in the bacterial flora.
It is therefore suggested that at this dose the decreased fatty
acid formation is due to a direct effect of the tetracycline on

extracellular lipases. It is known that tetracycline can inhibit
extrabacterial lipases (Hassing, 1971) and therefore it appears
that tetracycline can influence triglyceride hydrolysis by inter-

3-

20

4)
vS

4)

.0
_c-
u

0
C

55 -

50 -

45 -
-

~-40-
C

a 35-

30 -

25 -

20

* * X

334

0/(

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.4.5888.332 on 10 N
ovem

ber 1973. D
ow

nloaded from
 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL 10 NOVEMBER 1973 335

fering with extracellular lipases before killing the bacteria.
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Coma Associated with Vincristine Therapy
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Summary

Three cases of coma after vincristine therapy are des-
cribed. One patient had hyponatraemia and other features
of inappropriate secretion of antidiuretic hormone. The
effects were temporary, and full recovery occurred in all
three patients.

Introduction

Though vincristine therapy is commonly complicated by a
peripheral neuropathy (Finkel, 1967) central nervous system
effects have been less frequently reported. Coma is particularly
uncommon (Kleinknecht et al., 1967; Loo and Zittoun, 1969;
Johnson et al., 1973) and in some patients it has been associated
with hyponatraemia ascribed to inappropriate secretion of
antidiuretic hormone (Fine et al., 1966; Slater et al., 1969). We
report here three further patients with reversible coma after
vincristine therapy, one of whom was also noted to have hypo-
natraemia during the period of unconsciousness.

Case 1

A 65-year-old man was admitted to the University Hospital of Wales
on 24 April 1973 with a one-month history of increasing shortness
of breath. On examination he was pyrexial (temperature 38 5°C)
and a pleural rub was audible at the left base. There was mod-
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erate hepatosplenonegaly but no purpura or lymphadenopathy,
and a full examination of the central nervous system showed
nothing abnormal. Investigations were Hib 9.3 g/ 100 ml, W.B.C.
15,600/mm3 (23% blasts, 55% atypical monocytes), and platelets
42,000/mnm3. A chest x-ray picture showed diffuse bilateral nodu-
lar opacities and a small pleural effusion at the left base. Blood
and sputum cultures were sterile. Bone marrow examination con-
firmed a diagnosis of acute leukaemia of undifferentiated cell
type.
Treatment was started on the third hos,pital day with cyclo-

phosphamide (200 mg/m2 given intravenously). Next day he was
given vincrinstine intravenously (10 mg/m2, total dose 1-75 mg)
and started on cytosine arabinoside (280 mg/mm given intravenously
12-hourly for two days) and prednisone (40 mg/m2 by mouth for
five days). He remained well until the 12th hospital day when
he became comatose. Next day he was just rousable, but incoherent
and disorientated; he remained in this state for 11 days, when
consciouness fully returned. Throughout this period there was no
clinical evidence of focal neurological abnormality ,and cerebro-
spinal fluid examination showed nothing abnormal. An electro-
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