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persisted in many regions of Slovakia up to the middle of the century,
and long-term isolation might have increased the frequency of the
hypothetical gene(s) controlling susceptibility to Creutzfeldt-Jakob
disease.

Cases and investigations

From August 1972 to February 1980 four cases of Creutzfeldt-Jakob
disease occurred in neighbouring localities, two of them in one village. A
review of hospital files in the neighbouring district and adjacent region of
Hungary disclosed a further four definite and one probable case that had
occurred in the same period. In the eight definite cases the patients had
rapidly progressing dementia with severe neurological disturbances and the
disease was diagnosed on the basis of light microscopy findings of unequivocal
spongiosis, astrocytosis, and neuronal loss (Dr Eva Mitrovd, Research
Institute of Preventive Medicine, Bratislava). The ninth patient had a
characteristic electroencephalogram but necropsy was performed late and
the changes were not entirely diagnostic of Creutzfeldt-Jakob disease. The
Slovak patients all came from families that had lived in the area for many
generations.
Three indices of genetic structure in the population were investigated:

the endogamy v exogamy rate, the mean marital distance, and the inbreeding
coefficient. The first two indices were examined in five villages, including
those where the patients came from, whereas the last was determined only
in the village where two patients were discovered. The parish records
covered 200-250 years.
The endogamy rate, measured by the frequency of village-endogamous

matings, was lower in the investigated area than in the mountainous regions
of northern Slovakia, so that the villages could not be considered endogamous
genetic isolates. The mean marital distance, however, was extremely low
during the investigated period, except for the last two to three decades,
when it increased rapidly. Its value never exceeded 10 km and was usually
much smaller. In all villages exogamous matings were contracted with
spouses from neighbouring and adjacent villages, and practically all marriages
were region-endogamous. Only during and after the second world war did
the exogamy rate and the mean marital distance begin to increase rapidly.
The population structure in the investigated area before the recent

changes fitted Wright's model4 of "isolation by distance." The genetic
consequences of this model are an increase of the population inbreeding
coefficient and the drift phenomena. The inbreeding coefficient was estimated
by the method of isonymy, which uses the frequency of matings between
people with identical surnames. This method is particularly convenient
for use in the Slovak population, where surnames tend to be specific to both
the family and the village.
The value of the coefficient of inbreeding in the investigated village

increased steadily during the nineteenth century from F-0 006 to a
maximum of F=0 012 at the end of the nineteenth and beginning of the
twentieth centuries and dropped subsequently to its present value of F=
0-001.

Comment

The value of F=0012 that the inbreeding coefficient reached at
the beginning of this century is the highest value found in a Slovak
community and is in the highest range of F values reported from
any European population. This indicates that the population of the
area we studied has been inbred and isolated, in spite of its com-
paratively high exogamy rate.
From these results we concluded that the population structure in

this district of Slovakia would have allowed genetic drift and related
mechanisms to operate. Thus these mechanisms might have produced
local increase in frequencies of the postulated gene(s) or genotype
controlling susceptibility to Creutzfeldt-Jakob disease.
An alternative hypothesis of episodic common exposure to the

agent, experienced by unrelated persons and leading to the appearance
of clustering, cannot be completely rejected, however, since the
epidemiology of Creutzfeldt-Jakob disease is still obscure. Neverthe-
less, the available data do not provide any evidence in its favour. No
contacts among the nine patients have been proved, and, according to
their relatives, they did not know each other and no ascertainable
familial relation existed between them.
The importance of the scrapie virus is difficult to assess. Never-

theless, scrapie has never been reported from this region of Slovakia,
and the last histopathologically proved case of scrapie in sheep in the
territory of Slovakia was reported in 1877, in sheep imported from
Spain.5

If the hypothesis that population-genetic mechanisms participated
in increasing the incidence of Creutzfeldt-Jakob disease in the area
studied proves correct, it may be of predictive value. Genetic isolates
have vanished rapidly with the socioeconomic changes that have
taken place in Slovakia in recent decades. As a consequence the
population as a whole is approaching genetic homogeneity, and local
irregularities of genetic composition brought about by drift, foreign

immigration, and inbreeding are bound to disappear. Accordingly, a
fall in the incidence of Creutzfeldt-Jakob disease may be expected in
the investigated area in succeeding generations.

We thank Drs T Lehotsky, J Rattaj, and I Messerschmidt for their
co-operation. Special thanks are due to Dr Eva Mitrovi for bringing to our
attention the report by Zlamal.5
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Chlorpropamide-alcohol flushing
and proteinuria in non-insulin-
dependent diabetics
Some patients with non-insulin-dependent diabetes show facial
flushing after drinking alcohol when taking chlorpropamide (chlor-
propamide-alcohol flushing).' 2 We reported that non-insulin-
dependent diabetics who show this reaction have a decreased frequency
of retinopathy when compared with those who do not.3 We investiga-
ted whether the same was true for diabetic nephropathy.

Patients, methods, and results

We examined 291 non-insulin-dependent diabetics from the patients
attending our clinic. Selection was random, but we tried to study as many
as possible with diabetes of more than 15 years' duration. Most were already
taking chlorpropamide; the others were tested as previously described.3
Nephropathy was diagnosed if proteinuria was found on testing with re-

agent strips (Albustix) on at least three consecutive clinic visits in the absence
of other causes of proteinuria. Renal biopsy was not performed. Of the 291
patients, 191 were positive and 100 negative for chlorpropamide-alcohol
flushing. The mean ages at diagnosis (48 and 52 years respectively) and dura-
tions of diabetes (mean ±SEM 11-7±0 6 and 9-4±0 7 years) were similar
in the two groups. The results were analysed by x2 testing.

Persistent proteinuria was seen more commonly in patients who were
negative for chlorpropamide-alcohol flushing (14/100; 14%) than in those
who were positive (4/191; 2 %) (p <0-001). The mean ages (50 and 49 years
respectively) and durations of diabetes (8-0±1-1 years and 6 5±0 9) when
proteinuria first appeared were similar in the two groups. Nine of the
patients in the group negative for flushing and one in the positive group had
evidence of impaired renal function (urea >7-5 mmol/l (45 mg/100 ml), or
creatinine > 110 mmol/l (1243 mg/100 ml)). Twelve of the 14 patients who
did not flush but had proteinuria also had diabetic retinopathy (two maculo-
pathy and eight proliferative retinopathy); only one of the four patients
positive for flushing had any retinopathy.

Comment

These results suggest that chlorpropamide-alcohol flushing is
associated with a relative freedom from nephropathy (as shown by
persistent proteinuria) as is the case with retinopathy.3 This is perhaps
hardly surprising since nephropathy is often found with retinopathy
and represents a similar pathological process. If, as we think, chlorpro-
pamide-alcohol flushing is an inherited trait2 the tendency to develop
nephropathy must also be, in part, inherited.
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As retinal changes usually precede the development of diabetic
nephropathy, in the five patients with proteinuria but without
retinopathy (three positive and two negative for chlorpropamide-
alcohol flushing) the proteinuria may possibly have been due to other
causes. If these cases are excluded the difference between the groups
positive and negative for flushing becomes greater (1/191 (0 5 ) v
12/100 (120;).
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Chlorpropamide-alcohol flushing
and microangiopathy in insulin-
dependent diabetes

Patients with non-insulin-dependent diabetes often show facial
flushing after drinking alcohol when taking chlorpropamide (chlor-
propamide-alcohol flushing).' 2 We found that patients who show this
reaction have a decreased frequency of retinopathy:' and proteinuria4
compared with those who do not.

In view of the association between chlorpropamide-alcohol flushing
and diminished risk of microangiopathy in non-insulin-dependent
diabetics we wondered whether the same was true for insulin-dependent
diabetics. We therefore examined the frequency of chlorpropamide-
alcohol flushing in an unselected group of insulin-dependent diabetics
(group 1) and two selected groups of patients with (group 2) and
without (group 3) microangiopathic complications.

Patients, methods, and results

The criterion for insulin dependence was that the patient had bccn taking
insulin from the first few weeks after diagnosis or had shown appreciable
ketonuria. In group 1 the general frequency of chlorpropamide-alcohol
flushing in insulin-dependent diabetics was studied by testing patients chosen
at random from our diabetic clinic. Group 2 comprised patients who had
developed severe microangiopathic complications within 10 years of the
diagnosis of diabetes-namely, maculopathy with visual dcterioration,
proliferative retinopathy, or any form of retinopathy with persistent protein-
uria. Group 3 comprised patients who, after morc than 15 years of diabetes,
showed no diabetic complications. The mean ages of the patients (-I-SD)
at diagnosis of diabetes in groups 2 and 3 were 23 1-15 and 22 L 14 years
respectively. The mean durations of diabetes were 22 8S5 and 26-6 F_86
years respectively.

Each patient was given a placebo to take on the first day of the test and then
40 ml of sherry 12 hours later. On the second day chlorpropamide 250 mg
was given and the sherry again taken 12 hours later. The paticnt was not
awarc that a placebo was being used. Patients were asked to report any un-
usual sensation in the face within 45 minutes of consuming the alcohol.
Results wcre analysed by the x2 test.
Ofthe 125 unselected patients in group 1, 20 (16 ".) showed chlorpropamide-

alcohol flushing. A further five patients flushed with both placebo and
chlorpropamide and were excluded. Of the 72 patients with severe complica-
tions (group 2), six (8 0") showed chlorpropamide-alcohol flushing. None
showed flushing with the placebo tablet. Of the 117 patients with no com-
plications (group 3), 33 (28 00) showed chlorpropamide-alcohol flushing.
A further three also flushed with placebo and were excluded. The difference
in the frequency of chlorpropamide-alcohol flushing between groups 2 and
3 was significant (p<0-01), as was the difference between groups 3 and 1
(p <0 02). The difference in frequency between group 1 and 2 did not reach
significance.

Comment

In view of the relatively low frequency of chlorpropamide-alcohol
flushing in insulin-dependent diabetics-16% in this series-the
design of this study was different from that in our previous studies
in non-insulin-dependent diabetics.3 We thought that the best way
to establish differences in the frequency of chlorpropamide-alcohol
flushing between insulin-dependent diabetics with and without com-
plications was to look at groups selected from each extreme-namely,
those in whom severe microangiopathy had developed in the early
years after diagnosis and those with no complications after many years
of diabetes. There was a distinct difference in the incidence of flushing
between the two groups (9%, v 28%); the frequency in the unselected
group lay between these two extremes (16%). Thus, as in non-
insulin-dependent diabetics,3 chlorpropamide-alcohol flushing in
insulin-dependent diabetics seems to be associated with a decreased
frequency of microangiopathy, though the association is not so striking.
We have not yet done any family studies of chlorpropamide-alcohol
flushing in insulin-dependent diabetics so we do not know whether
it is an inherited feature in such patients, as we think it is in non-
insulin-dependent diabetics,2 3 and thus whether there is an inherited
component to the development of diabetic retinopathy in insulin-
dependent diabetes.
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Group R streptococcal meningitis
(Streptococcus suis type II): a new
industrial disease?

Four cases of meningitis due to group R streptococci occurring in men
working with pigs or pork products have bcen dcscribcd in England.
I report a fifth case and suggcst that this infcction should be classed as
an industrial disease.

Case report

A 61-year-old meat inspector was referred to this hospital in coma. Six
days earlier he had inspected a consignment of pig carcasses, which were
subsequently condemned. He had not accidently cut himself during this
inspection, and no routine bacteriological cultures had been taken from the
carcasses. Four days later he developed a sore throat with fever and shivering,
which resolved within 36 hours. The day before referral he had noticed pain
at the base of his back, followed 12 hours later by a gradual onset of headache,
vomiting, and difficulty in hearing. From this time his level of consciousness
steadily deteriorated.
On admission he was comatose, restless, with pronounced nuchal rigidity,

and a fever of 40°C. There was no sign of cutaneous infection, and examina-
tion of fauces and external ears showed no abnormality. Appearances on
funduscopy were normal, and there were no abnormal focal neurological
signs. Lumbar puncture showed turbid cerebrospinal fluid under raised
pressure; microscopical examination showed 18 x 10; white blood cells/,ud
(95 %0 polymorphs) with 36 red blood cells/1zl, and abundant Gram-positive
cocci. Cerebrospinal fluid protein concentration was 4 g/l and glucose was
undetectable. Treatment was immediately started with ampicillin, 200
mg/kg/day, given as 4 g six-hourly intravenously. Twenty-four hours later
benzylpenicillin, three megaunits six-hourly intravenously, was added when
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