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labour and delivery and may contribute in
part to the reduced incidence of fetal aci-
dosis in our series. The incidence of breech
extraction has not increased with this tech-
nique and control of the fetus at delivery
has been uniformly good.

Although the hazards of breech delivery
are well established for both the small and
large fetus, the long-term sequelae of any
breech delivery remain to be established and
we look forward to the findings of Dr. Eliot
and Mr. Hill in relation to this problem.-
We are, etc.,

P. DoNNi
D. NIcHoLAs

Jessop Hospital for Women,
Sheffield

1 Shelley, T., and Tipton, R. H., Yournal of
Obstetrics and Gynaecology of the British
Commonwealth, 1971, 78, 694.

Congenital Malformations and their Control

SIR,-Professor C. R. Lowe (26 August,
p. 515) concludes that "because a
valuable therapeutic substance has been
shown to be teratogenic to laboratory
animals at high doses, this does not neces-
sarily mean that it will be teratogenic to
the human embryo when the mother is on
much lower therapeutic doses
Thereby he falls into the common fallacy of
inferring innocuousness of a drug from the
fact that only high multiples of its human
therapeutic dose are toxic to animals. This
reasoning ignores the often huge inter-
species differences in drug responsiveness
and the emvirical rule that for producing
the same effect, be it toxic or therapeutic,
the usual laboratory animals require much
larger doses per kg body weight than does
man. It is meaningless to think of toxic
animal doses as being "high" in terms of the
human therapeutic doses, because for most
drugs the theraveutic doses are also "high"
in animals. Drawing inferences from
such a comtarison to the potential human
toxicity of drugs may gravely underestimate
it; in fact, the conclusion often is that there
is no human toxicity to worry about.
The following data on thalidomide illus-

trate the point:
Although the routes by which these doses

were given were not the same in all in-
stances, the data are suited for being applied
to the problem of proper interpretation of
animal toxicity data. If, before it was
marketed, thalidomide had been tested for
teratogenicity, it would have been found
that its teratogenic doses in the mouse, rat,
and dog were 60, 100, and 200 times greater
than the therapeutic human dose. By the
reasoning set forth in Professor Lowe's
article, this would have meant that the drug
was probably not teratogenic to the human
embryo. From the ratios of the teratogenic
to the theraneutic doses in the three animal
species it had to be expected, however, that
thalidomide would produce malformations.
The ratios would also have shown that the

drug would be teratogenic not only at
therapeutic doses well below the threshhold
dose for maternal toxicity-the tragic lesson
of medical use experience-but also at doses
that are below the threshhold even for
therapeutic effects.-I am, etc.,

HERBERT A. WENDEL
University of Oregon Medical School,
Portland, Oregon, U.S.A.

1 Kalter, H., Teratology of the Central Nervous
System. Chicago, University of Chicago Press,
1968.

2 Barnes, C. D., and Eltherington, L. G., Drug
Dosage in Laboratory Animals. Berkeley,
University of California Press, 1964.

Tests of Sensitivity of Staphylococci to
Methicillin

SIR,-Tests of the sensitivity of staphylococci
to methicillin in the hospital laboratory are
inconvenient because of the characteristics
of methicillin-resistant strains. Individual
cocci do not appear to be uniformly re-
sistant when grown on ordinary nutrient
media at 37°C; some show a slight resistance
and a few are highly resistant.' The highly
resistant cells grow relatively slowly in the
presence of methicillin,2 and therefore in
standard disc diffusion tests it is difficult to
distinguish between some resistant strains
which show only a slight reduction in zone
size and fully sensitive organisms.
To produce acceptable results with the

disc diffusion test most laboratories employ
one of two modifications which allow re-
sistant organisms to grow up to the methi-
cillin disc. Either the plates are incubated at
37°C and 5% NaCl is incorporated in the
medium3 or plates are incubated at 301C.45
With both techniques a heavy inoculum is
used, usually a turbid broth culture, and the
plates are incubated for 18 hours. Conse-
quently, when penicillin-resistant staphy-
lococci are isolated from infected material
and the knowledge of their methicillin
sensitivity is required there may be a delay.
This is all the more inconvenient as methi-
cillin sensitivity is usually used as the in-
dicator of cloxacillin sensitivity, since
routine sensitivity tests with cloxacillin give
unsatisfactory results.5
We thought that a methicillin sensitivity

test that could be completed within the
working day would be of practical value,
and we devised the one described below
and evaluated it with 56 standard strains of
staphylococci, 30 of which were methicillin-
resistant and 26 methicillin-sensitive.
Twenty-five of the resistant strains and all
of the sensitive strains were supplied by the
Central Public Health Laboratory, Colin-
dale. The other five resistant strains were
supplied by Mr. J. H. Hewitt.
We melted 10 ml of Oxoid diagnostic sensi-

tivity test agar containing added 5% NaCl and
kept it at 50°C. To this was added 0-1 ml of a
solution of triphenyltetrazolium chloride (TTC)
and 0-1 ml of a bacterial suspension. The TTC
solution was prepared by adding 750 mg TTC

Man Mouse Rat Dog
A. Lowest teratogenic dose' (mg/kg).. 05 30 50 100
B. Therapeutic (sedative, C.N.S. depressing)

dose (mg/kg) ..05 100 (P.O.); 550 (i.p.) 65 (i.p.);
500 (ip)300 (i.m.)s

Ratio A:B ... .. .. ....|103;0-06009 1-54; 033

p.o. = per os; i.p. = intraperitoneal; i.m. = intramuscular.

to 100 ml distilled water, and it was sterilized
by Millipore filtration and stored in the dark.
To prepare the bacterial suspension coloniLs of
each strain of staphylococcus were taken from a
blood agar plate and emulsified in 0.5 ml normal
saline until the turbidity equalled that of a
standard made by adding 0-25 ml of 1% H2SO4
to 0.25 ml 5% BaCl2. After mixing the agar
was used to prepare a pour plate. When this was
set a disc containing 10 Ag methicillin was ap-
plied to the surface. Plates were incubated for
four hours at 37'C with the bottom of each
plate in contact with the metal shelf of the
incubator. When the plates were examined
bacterial growth was indicated by a change in
the colour of the medium from its natural clear,
pale yellow to pink owing to the reduction of
TTC to triphenylformazan. Sensitivity of the
organism under test to methicillin was indicated
by the inhibition of the colour change and thus
a zone of inhibition around the methicillin disc.
The size of the zone of inhibition was recorded
as its diameter less the diameter of the disc. The
test was also carried out without the addition of
TTC. Bacterial growth was still visible after
four hours' incubation, though the appearance
was less striking.
The minimum inhibitory concentration of

methicillin for each organism was measured in
tube dilution tests. Doubling dilutions of methi-
cillin were made in 1-ml volumes of Oxoid
nutrient broth No. 2. Each tube was inoculated
with an 0-02-ml drop of a turbid 4-6 hour
broth culture giving an inoculum of about 106
viable organisms. After incubation the tubes
were examined for turbidity without previous
shaking. M.I.C.s were determined after 18 hours'
incubation at 30'C and after 24 and 48 hours'
incubation at 37°C.

M.I.C.s of methicillin for the organisms
under test measured at 370C after 24 hours'
incubation ranged from 1-6 to more than
100 ,g/ml (fig. 1). When they were
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FIG. 1-Correlation of zone size (less diameter of
disc) with M.I.C. methicillin determined after 24
hours incubation at 37°C.

measured after 48 hours at 37°C. or after
18 hours at 30°C there was a clear bimodal
distribution. For sensitive strains they were
found to be 12-5 ug per ml or less, and for
resistant strains 25 Ag per ml or more and
usually more than 100 Ag per ml. In the
rapid sensitivity test with =TC the diameter
of the zone of inhibition minus the diameter
of the disc was more than 6 mm with
sensitive strains, while with resistant strains
it was less than 3 mm and usually there was
no zone at all (fig. 2).
We confirmed that if a determination of

the M.I.C. is to show a clear distinction
between methicillin-sensitive and resistant
strains cultures must be incubated for 48
hours at 37°C or for 18 hours at 300C.5
Under these conditions organisms which
have an M.I.C. of 12-5 ug per ml or less
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FIG. 2-Correlation of zone size (less diameter of
disc) with M.I.C. methicillin determined after 18
hours incubation at 30'C.

are usually regarded as sensitive. The rapid
sensitivity test reliably distinguishes between
these and methicillin-resistant staphylococci.
-We are, etc.,

J. G. KENSIT
N. A. SIMMONS

Guy's Hospital,
London S.E.1

I Knox, R., British Medical lournal, 1961, 1, 126.
2 Rolinson, G. N., British Medical 7ournal, 1961,

1, 125.
3 Churcher, G. M., 7ournal of Clinical Pathology,

1968, 21, 213.
4 Annear, D. I., Medical 7ournal of Australia,

1968, 1, 444.
5 Hewitt, J. H., Coe, A. W., and Parker, M. T.,

7ournal of Medical Microbiology, 1969, 2, 443.

Chlorprothixene and Obstructive Jaundice

SIR,-Cholestatic jaundice, which can com-
plicate treatment with phenothiazines and to
a lesser extent with butyrophenones, is re-
ported to occur only rarely with chlorpro-
thixene.1 We therefore report the following
case of severe obstructive jaundice occurring
during treatment with this drug.
A 59-year-old man was admitted to hospital

on 15 June 1972 with acute mania. His past
history included mild diabetes mellitus, acute
myocardial infarction in 1967, and a cerebro-
vascular accident in 1970 from which he had
fully recovered. During a previous maniac phase
in 1971 he had been treated briefly with chlor-
prothixene (Tarasan) with no ill effects. On ad-
mission he was started on Tarasan 100 mg
daily intramuscularly and 50 mg orally four
times a day as well as digoxin, aldactazide, and
chlorpropamide for his various medical condi-
tions. Over the next three to four days he be-
came more co-operative and amiable. On 23
June his skin was slightly yellow, but was
thought to be its normal hue. On 27 June
Tarasan injections were discontinued and the
oral dose increased to 50 mg four times a day.
Next day the patient developed a spiking "ever
and was deeply jaundiced. His liver function
tests, previously normal, became quite abnormal.
Blood cultures showed a pneumococcal septi-
cemia and a chest x-ray confirmed broncho-
pneumonia. All medication was stopped. Anti-
biotics brought his infection under control, but
he remained deeply jaundiced. On 7 July his
bilirubin dropped dramatically and he was
eventually discharged with normal liver function.
Subsequent investigations showed no evidence of
gallstones and the uninterrupted recovery from
the jaundice eliminated the possibility of car-
cinoma, leaving Tarasan as the most likely cause
of the jaundice, though chlorpropamide could
not be excluded.

Stefko and Zbinden2 measured bile flow
and interbiliary pressure in anaesthetized,
cholecystectomized dogs during administra-

tion of several different drugs. Whereas
chlorpromazine within the range of thera-
peutic dosage produced a decrease in bile
flow and a marked increase in intraductal
pressure, chlorprothixene had no effect on
these functions. On the other hand, Tesarova
et al.3 showed that while chlorprothixene
had no apparent hepatotoxic effects in most
cases it might cause slight changes in liver
function within normal limits in up to 29%
of cases and even give pathological results in
some. These were reversible in all cases.
How neuroleptic and other drugs produce

cholestatic jaundice is uncertain. Increased
bile viscosity,4 disordered mobility of the
ducts,5 and damage to the walls of the
ductules causing leakage, inspissation, and
regurgitation of bile6 have all been held re-
sponsible, though there the direct effect on
the ductules may be contributary rather than
the sole cause of the jaundice.2 All three
would result in slowing of bile flow or in-
crease in pressure, and it has been suggested
that these should be assessed routinely dur-
ing the screening of new drugs.2 Neverthe-
less, the present case would suggest that
these tests even when negative, as indeed
they were for chlorprothixene, do not totally
eliminate the danger of cholestatic jaundice.
-We are, etc.,

D. G. S. RUDDOCK
J. HOENIG

Memorial University of Newfoundland,
St. John's,
Newfoundland, Canada

1 Ban, T., Psychopharmacology, Baltimore, Williams
and Wilkins, 1969.

2 Stefko, P. L., and Zbinden, G., Yournal of
Gastroenterology, 1963, 39, 410.

3 Tesarova, O., Molcan, J., and Jenca, G., Acti-
vitas Nervosa Superior, 1963, 5, 204.

4 Werner, S. C., Hanger, F. M., and Kritzler,
R. A., American Yournal of Medicine, 1950,
8, 325.

5 Besson, F., Schweizerische medizinische Wochen-
schrift, 1956, 86, 1020.

6 Reichel, J., Goldberg, S. B., Ellenberg, M., and
Schaffner, F., American Yournal of Medicine,
1960, 28, 654.

Hodgkin's Disease: a Clue or a Flulke?

SIR,-It was with considerable interest that
I read the leading article on Hodkin's
disease (9 December, p. 564). There is a
histological subtype (often called Hodgkin's)
which occurs in dogs and cats. We own
bullmastiffs, and in this breed the incidence
of this type of "leukaemia" is, to quote one
veterinary surgeon, ludicrously high. It is
virtually unknown in some other breeds.
There is a marked family connexion in many
cases and there are at least three well-known
sires (unaffected themselves) whose second
and third generation progeny show a high
incidence "showing clustering." In our own
case we lost a dog about three years ago
with this condition. We now have another
which exhibits lymphosarcoma. The grand-
dam of this dog was full litter sister to our
last dog. He also has a sire whose grand-
sire was full litter brother to another dog
which died from this condition.

It is easy to check the family relationship
in these animals, as pedigrees are always
obtainable. This is a numerically small
breed, and at the present the breed is losing
an average of six animals a year from this
disease with a sex ratio of rather more than
two males to one female. There would seem
to be two distinct "incubation periods"-
young (at about 2-21 years) and mature (at
about 6-71 years). It will be appreciated
that until an animal has reached 8 years it
cannot be considered "free," and that some

dogs will die from other causes before they
are old enough to develop the condition.
This creates statistical problems. There is
no clinical evidence to show which puppy
will develop the disease. We know one in-
stance of two animals from the same litter
which succumbed to the disease within a few
months of each other but in different
countries (one had been exported), and there-
fore environment was excluded.
Many breeders can remember dogs dying

from this disease many years ago and the
family relationship can be traced through
pedigree for several generations. It is also
interesting that fellow breeders in the
U.S.A. have this condition in their stock.
These animals are from the same bloodlines
and ancestors as those in Britain-again in
a different environment.
A virus was found in cats. It is passed

by direct transmission, but the method of
infection is as yet unknown.' I suspect that
when further evidence has been collated we
may find this to be so in the bullmastiff.
A similar "leukaemic" condition is known
in poultry and mice. I hope that scientific
research into serious medical problems in
our companion animals will improve their
health and help further understanding in
man.-T am, etc.,

JEAN CLARK
Worcester

1 Animal Health, 1969, No. 11, p. 14.

Thiocyanate Metabolism in Human
Vitamin B,2 Deficiency

SIR,-Dr. D. G. Wells and others (9 De-
cember, p. 588) have focused attention on the
role of chronic cyanide intoxication in the
aetiology of subacute combined degenera-
tion of the cord. The association between
smoking and subacute combined degenera-
tion is confirmed in this study but remains
unexplained and, as stated by the authors,
their results "provide no support for the
hypothesis that chronic cyanide intoxication
is responsible for the occurrence of neuro-
logical disease in a minority of patients with
vitamin B,- deficiency, although they do not
conclusively exclude this possibility."

I would like to comment on the differing
sex incidence in the authors' patients with
uncomplicated pernicious anaemia and sub-
acute combined degeneration and in patients
with retrobulbar neuritis whom Dr. J. M.
Heaton and I reviewed in 1961.1 Although
there were more men (and more smokers)
among their patients with subacute com-
bined degeneration than in those presenting
with anaemia, the overall preponderance of
females in patients with subacute combined
degeneration noted in this and in earlier
studies2 is in marked contrast to our find-
ings in retrobulbar neuritis. Our original
thesis that retrobulbar neuritis in pemicious
anaemia could not be satisfactorily explained
on the basis of vitamin B12 deficiency alone
was based on a critical analysis of 31 cases.
Firstly, we noted that there was an over-
whelming male preponderance, in that 28
were men. Secondly, it was evident that the
development of retrobulbar neuritis in
patients with pemicious anaemia was not
related to the duration of the disease, to the
presence or degree of anaemia, or to diffuse
neurological involvement. Unfortunately, we
found a lack of precise information about
the smoking habits in 31 case reports of
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