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49, has been found to be associated with nephritis in the
U.S.A., Trinidad, Czechoslovakia, and Holland.S
A group of Egyptian workers have recently published tht

bacteriological findings in 131 children with impetigo,
mostly aged 1-5 years.9 Staph. aureus was isolated from 114
cases (87%). It was the only pathogenic organism in 40 5%
and occurred together with streptococci in 36%. In 9% it
was found together with a diphtheroid. Phage-typing of
Staph. aureus was done in only 25 patients, most of whom
had type 80. Pure cultures of beta-haemolytic streptococci
were obtained from 90/,. Not all were grouped and typed
and unfortunately no information was given whether any
possessed M antigen.

In the same study a haemolytic diphtheroid was isolated
from 7 patients, including one child in whom neither
staphylococci nor streptococci were found. This organism
was found to produce necrotic abscesses when injected into
rabbits. Intraperitoneal injections into male guinea-pigs killed
the animals in two to four days. While the Egyptian authors
found, like many European and American workers, that
staphylococci with or without Str. pyogenes were predomi-
nant in impetigo, their finding of a seemingly pathogenic
corynebacterium, resembling C.pyogenes, in impetigo ap-
pears to be a new finding. The authors suggest the possi-
bility of an animal source of this infection, since most
children came from a rural area. In only one patient was no
other pathogen than the haemolytic diphtheroid isolated, and
it seems advisable to await confirmation of this finding be-
fore adding this organism to the very short list of pathogenic
organisms in a condition which has been extensively studied
by bacteriologists since Radcliffe Crocker recognized its
infectious nature in 1881.
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Mental Symptoms and
Parkinsonism
James Parkinson's "An Essay on the Shaking Palsy"'
assured for him an everlasting place among medicine's im-
mortals. Published in 1817, this slender monograph des-
cribed for the first time in lucid, elegant prose a disease
which is "of a nature highly afflictive," whose essential
symptoms are tremor and paralysis. In the light of scientific
development since Parkinson's time much of his thinking in
terms of aetiology, pathology, and treatment, which he con-
cedes are "opinions and not facts," can be discarded. In-
deed, with the evolution of psychiatry as a specialty in its
own right even the final statement of his definition-
namely, that of "the senses and intellects being uninjured"
-has been seriously questioned.
The American Handbook of Psychiatry noted in 19592:

"Although it is usually stated that a mental change is not

characteristic of parkinsonism, depression and bradyphrenia
are common reactions in this syndrome complex." Sub-
sequently a series of publications, mainly in the U.S.A., have
further challenged Parkinson's dictum. The latest of these
is a paper by G. G. Celesia and W. M. Wanamaker3 from
Wisconsin University, in which they report on the psy-
chiatric disturbances of 153 patients, 62 women and 91
men, suffering from (idiopathic) Parkinson's disease. It is
important to note their finding that every type of Parkinson's
syndrome, whether postencephalitic, arteriosclerotic, or toxic,
produces similar psychiatric sequelae.
What is surprising in this investigation is the high in-

cidence of disturbances-much higher, in fact, than any so
far reported. The authors divide them into three categories,
dementia, depression, and acute psychotic disorders. Of the
61 patients (40%) diagnosed as suffering from dementia 24
were classified as mild, 26 as moderate, and 11 as severe.
The mental impairment increases, the authors say, with the
progression of the disease, and the more severe the motor
disability the worse is the dementia. They argue, logically,
that the pathological process responsible for the motor dys-
function is also responsible for the dementia. None of the
patients, it is emphasized, was on levodopa when first
evaluated, but most were on anticholinergic drugs. Ten
were on no drugs at all.

Fifty seven (37%) had symptoms of depression or had
been depressed in the year preceding their initial evaluation.
The incidence of depression was higher in females than in
males. There was no relationship between the severity of the
motor disability and the prevalence of depression or its
grade. Depression could occur at any stage of the disease
and was not related to the age of the patient or the duration
of the disease. Here again the effect of drugs on the course
the disease takes is discussed. In this series the prevalence
of depression in patients not treated with levodopa was 37%,
while in those receiving the drug it was 24%, a small but
statistically signifi&ant difference. Furthermore, 155% of
patients receiving levodopa develoced hypomania, a symptom
not reported as occurring spontaneously in patients with
Parkinsonism. It is suggested, therefore, that not only does
levodopa not cause depression but that it may help to pre-
vent it.
The third category of mental disturbance, acute psychotic

episodes, comprised attacks in which the patient exDerienced
hallucinations, distortion of reality, and various degrees of
behavioural disorder. These episodes the authors firmly
attribute to the drugs used in treatment. Twenty patients
(130/,) became so afflicted, and of the drugs incriminated
eight were related to levodoDa, four were anticholinergics,
and six were other drugs such as barbiturates and minor
tranauillizers. What is particularly noteworthy is that 15 of
the 20 patients had varving degrees of dementia.
Though not specifically the subiect of this paner, what

needs to be considered is the possible damage to the brains
of countless thousands of patients suffering from a variety
of psychiatric disorders who are receiving psychotropic
drugs, sometimes in heroic doses, both in and out of mental
hospitals in all parts of the world. Drug-induced Parkinson-
like disease is now a commonolace in psychiatric practice.
Nor is it necessarilv reversible bv the withdrawal of the
drugs or the orescribing of anti-Parkinsonism medication.
This irreversible condition has come to be known as tardive
dyskinesia. G. E. Crane stated in an imoortant symoosium4
on this subject, "Tardive dyskinesia was practically unknown
only a few years ago, but at present manifestations consistent
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with this syndrome can be easily recognized in large numbers
of long-term hospital populations." R. Degkwitz hammered
home the same point at the same symposium,4 "During the
last 15 years drugs have been given to a large portion of
psychiatric patients with little thought of what the risks are."
Today we may smile at Dr. Parkinson's guesses and

shudder at the barbarous treatment inflicted in his day. Un-
happily, our knowledge of the aetiology and pathology of
the major psychotic diseases remains largely conjectural.
But the treatment we mete out to the sufferers may actually
prove to be more damaging than taking blood from the
upper part of the neck or applying vesicatories to it.
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Radioactivity and
Lymphocytic Chromosomes
The technique of culturing blood lymphocytes in vitro so
as to induce them to go into cell division is of help in the
study of diseases in which cell-mediated immune reactions
may play a part.' The frequency of chromosomal abnor-
malities in such cultures has been proposed as a biological
means of measuring the dose of radiation a person has re-
ceived.2 The frequency is increased after whole-body ex-
posure to atomic bomb radiation or accidentally, and after
localized exposure such as luminizers who work with radium
receive or such as patients acquire from radiotherapy.2

A. C. Stevenson and colleagues3 have recorded the fre-
quency of some chromosome abnormalities in blood lympho-
cytes of 70 pattients treated by intra-articular injections of
radioactive gold or yttrium in particulate form. Blood
samples were obtained 1 day to 8 years later. The frequency
of affected cells was almost always increased above the con-
trol level of 1/3,000 for the general population. In five
patients the increase was dramatic; 12-29% of the cultured
and surviving lymphocytes showed abnormalities when blood
samples were taken 5-12 months after the injections. The
authors suggest that such high levels could ibe attained only
if a large proportion of the blood lymphocytes, say one-fifth,
received a radiation dose of about 100-200 rads. Earlier4
they had proposed that injected material can leak out of the
synovial cavity and that most of the escaping radioactive
particles would be trapped in the regional lymph nodes.
Radioactivity due to leakage has now been shown to be
localized as expected (though no anatomical details are
given) in 15 of 20 patients given injections into the knee
joint-in all 10 receiving Au-198 and in 5 of 10 receiving Y-90.
The degree of leakage varied greatly between different

individuals, in agreement with the highly varialble frequency
of aibnormal lymphocytes, and on the whole was less for
yttrium than for gold. Repeat measurements suggested that,
once trapped, the particles did not move on. There was a
striking correlation between frequency of chromosome ab-
normalities and ithe estimated total radiation dose in the
iliac lymph nodes. The hypothesis proposed to account for
the chromosome changes in blood lymphocytes is that radio-

active particles retained in the lymph nodes irradiate
lymphocytes as they pass through the nodes in their normal
circulation out of the blood into the tissues and back again
via the lymphatic vessels.

Intra-articular injections of radioactive material can benefit
some patients. Can any harm result from the local irradiation
of the joint, the leakage of radioactivity, and its retention in
regional lymph nodes or from the associated chromosomal
abnormalities in blood lymphocytes? Induced malignant
disease would be the main hazard, and the degree of risk
depends on the radiosensitivity of the particular tissues in-
volved and on the magnitude of the radiation dose. An over-
all estimate is given in numerical terms3 on the assumption
that the injected radioactive material irradiates the whole
body uniformly. But this is open to question. Even if the in-
jection had all been intravenous, irradiation would not
have been uniform because the material was particulate and
would have been taken up by the phagocytic cells of the
reticuloendothelial system in liver, spleen, bone marrow, and
lymph nodes. Intravenous administration of Thorotrast, for
instance, is followed decades later by a relatively high fre-
quency of the normally rare haemangioendothelioma of the
liver5 6 and an appreciable frequency of induced leukaemia.6
But after intra-articular injection very little Au-198 was de-
tected in the liver by external counting. An uptake in the
liver of 1% of the amount injected would give an effective
radiation dose less than 1/1,000 that in the typical Thoro-
trast case. The risk of malignant disease from 10 mCi in-
jected into a joint can then be calculated by using the com-
monly accepted but not necessarily valid7 linear hypothesis
and will be small, perhaps of the order of 1 in 100,000 in
the next 30 years.
The risk in the locally irradiated tissues must also be

considered. The dose to the synovial tissues after a typical
intra-articular treatment is in the therapeutic range of
2,000-3,000 rads, and the fixed cells of the regional lymph
nodes will receive 6,000-9,000 rads if there is a 10% local
leak.3

Therapeutic doses may well be less risky than expected on
a linear hypothesis7 but will always carry some risk de-
pending on the sensitivity of the tissue to induction of malig-
nant disease by radiation, which can be variable.8 Lymph
node tissue as a whole seems to be several times less sen-
sitive than the whole bone marrow, and the risk after irradia-
tion of regional lymph nodes will be several times smaller
still in proportion to the fraction of the whole lymphoid
system which is irradiated. Synovial tumours have been
attributed to radiotherapy very rarely, if ever, and muscle
and skeletal tissues are generally along the less radiosensitive
tissues. Numerical estimates of cancer risk for irradiation of
such relatively insensitive tissues cannot be provided simply
because so few have been seen in irradiated people in con-
trast to leukaemia and cancers of bone, breast, lung, and
thyroid.9 The extpected very low risk following intra-
articular irradiation would appear to be minimized by using
Y-90 rather than Au-198, because the particles are larger
and the leaks are smaller.
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