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insemination with the sperms of an admired donor. Ulti­
mately selected sperm would be combined with donor
ova and be foster-mothered. A wide range of preferred
sperm and ova could be chosen from, so creating a diver­
sity of excellence in tbe race as a whole. This seems to be
quite a rational, albeit visionary, concept to entertain,
and certain thoughts are provoked: Firstly, rather complex
tests may be required in order to sort out the preferred
beings, who will be future propagators of mankind. The
question of what types of humans we require not only
embraces tbe destiny of our race, but also involves an
insight we probably do not possess. Perhaps the un­
intelligent dustman is as valuable to our social structure
as the mathematical genius. Secondly, the problem of tbe
ubiquitous heterozygote comes to mind. To avoid ugly
homozygosity will necessitate a complete knowledge of
the individual genetic constitution, which we are unable
to assess at present. Finally, the wasteland of social pre­
judice will have to be traversed and the icy glaciers of
ethics, legality and religion, negotiated. As Sir Julian
pointed out, changes in outlook have been dramatic even
in his life-time, and there is no reason to suppose that
further changes will not be tolerated in future. Sir Julian's
thesis does offer a positive solution, however, and envisages
not a superior being but a diversely well-above-average
population.

While one is thus indulging in tbe pink dream of
tomorrow, it is possible to conceive that it will not be
all-important what sperm blends with what ovum. It may
well be that our knowledge of gene action will be precise
enough for the genetic destiny of the fertilized ovum to
be favourably influenced by scientific means. However,

until the central problems of the genetic code are success­
fully tackled, and we see more clearly how the substance
of life is transmitted and how we are chemically and
phenotypically moulded, until these things are known, our
approach to genetic prognosis will remain as empirical as
was organic chemistry before the advent of structural
formulae! evertheless, we as scientists have in fact just
entered this exciting and electrifying era of new develop­
ments and where we must now accept the burden of
genetic prognosis - for the towering mushroom of altering
atoms is our own doing, and medicine, that reaps so well
the field of human natural selection, is our own creation.

Even at that remote time when our appreciation of
human heredity becomes complete, caution will be required
in its application. The aim may well have to be in the
nature of Galton's good average- 'a compromise between
the maximal vigour of the phenotypic population and its
maximal potentialities for the future'.'

My appreciation is accorded to Prof. Lewis A. Hurst, who,
as head of the Clinical Genetics Unit, has provided me with
both opportunity and advice for investigation in the realms
of genetics.
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PROBLEMS IN THE GENETICS OF EPILEPSY *
LEWIS A. HURST, RA., B.Sc., M.B., CH.B., PH.D. (CAPE TOWN), M.D. (PRET.)

Professor of Psychological Medicine, University of lhe Witwatersrand

In contrast to the unequivocal findings regarding specific
monohybrid genetic mechanisms in the major psychoses,
schizophrenia and manic depressive psychosis, extensive
work in tbe sphere of epilepsy has not resulted in the same
clear-cut conclusions. In fact, the findings of certain sub­
stantial studies are in such striking conflict that we are
presented with a serious problem as to how they are to
be reconciled.

A second problem confronting us in the light of the
discrepant findings referred to is whether, and if so on
what rational premise, genetic counselling can be given in
this field. And finally there is the problem of considera­
tions arising from the advances of neurosurgery and
neuropathology encroaching on the preserves of the group
of epilepsies hitherto designated 'idiopathic' and 'cryto­
genic', to say nothing of the refined subtleties of inter­
pretation that have come with the use of electroencephalo­
graphy.

Definition of 'Heredity' and 'Epilepsy'
To begin with, some definition of the term epilepsy,

and the meaningful application of the concept of heredity

* Paper read at the 2nd Congress of the South African
Genetic Society, 1 October 1%2, Pretoria.

to it, would seem to be essential. In this connection I
quote from Kallmann and Sander:!

'For the practical purposes of genetic investigation, Jack­
son's interpretation of epilepsy as the tendency to recurring
excessive neuronal discharges within the central nervous
system still provides an acceptable working basis. His
physiological definition remains useful despite many possible
variations which may be found not only in ,the type and
localization of convulsive discharges, but also in the nature
of their precipitating agents (Penfield).'

The current concept of heredity is best defined as the
transmission of a person's norm of reaction to certain
constellations of his life conditions. Irrespective of tbe kind
of stimulating causes required for the provocation of
convulsions, epileptic disease should not be expected to be
inherited as such. What is genotypically transmitted will
merely express itself in a particular type of predisposition
which may lead to an abnormal susceptibility to various
forms of stimulation.

From a genetic point of view it is advisable, therefore,
to distinguish:

(1) the innate capacity for reacting convulsively to
drastically stimulating agents (such as electroconvulsive
therapy), from
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(2) the inherited ability to develop convulsive disease
without unusual stimulation, and

(3) the inheritance of special genes producing specific
cerebral lesions (e.g. hereditary tumour) which may be
incidentally associated with convulsions.

The hereditary origin of the capacity for having any
type of convulsion is demonstrated by the fact that this
form of motor reaction is universally provided for in the
structural organization of higher vertebrates, from amphi­
bia to Man. In Man, moreover, it is a universally given
pattern of response, achievable by some only as a reaction
to such potent stimulation as electroconvulsive therapy,
by others only under the influence of something less
potent such as alcohol, and others, our known clinically
active epileptics, under the influence of the stimuli of
everyday life. The graded quality of this universally given
mode of response leads KaIlmann and Sander l to postulate
the polygenic character of the underlying genetic mecha­
nism.

Biological and Genetic Findings Concerning Epilepsy in
Animals

Despite the universal existence of the epileptic mecha­
nism in the range of animals already indicated, the rela­
tive prominence of the clonic vis-a-vis the tonic component
increases as we ascend the scale from the fishes and
amphibia to the primates and Man.

Examples of claims for genetic mechanisms in 'animal
epilepsy' are those of Atkeson, Ibsen and Eldridge2 for the
operation of a dominant autosomal gene in cattle, and of
Nachtsheim3 of a specific recessive gene which has an
expressivity of at least 70% and is allelic to the pigment­
determining factor of the Viennese rabbit.

Genetic Studies of Epilepsy in Man - Conflicting Evi­
dence

Radically conflicting evidence in the field of the genetics
of epilepsy in Man comes from Conrad4 (Germany) and
Lennox and the Gibbses5,6,7 (USA), on the one hand,
stressing the importance of the hereditary factor, and
from AlstromS (Scandinavia), on the other hand, whose
figures reduce the role of genetics in this sphere to the
barest minimum.

The Points at Issue
What then are the points at issue within the camp of

the geneticists in the sphere of epilepsy?
The work stressing the importance of the genetic factor

comes, as has already been indicated, from two groups.
In Conrad's comprehensive pioneer study the expectancy
figures in consanguineous groups of patients diagnosed as
idiopathic epilepsy were 4·0% for siblings, 4'3% for two­
egg twins, and 86·0% for one-egg twins. The similarity of
the figure for siblings and two-egg twins (categories which
may be equated to hereditary equipment), and the ex­
tremely high concordance rate for one-egg twins with
identical hereditary equipment, as between co-twins, are
eloquent and cogent testimony to the operation of the
genetic factor. Lennox and the Gibbses, using dysrhythmia
in the EEG as their criterion of epilepsy, record the
remarkable finding of 100% concordance in one-egg twins
and 25 % concordance in those of the two-egg variety­
the ideal figure for a fully penetrant single dominant gene.

Then, in 1950, came the publication of work by
Alstrom, based on a study of epileptic patients admitted
during the years 1925 - 1940 to the neurological clinic of
the Caroline Institute of the Serefimer Ho pital, the only
university clinic for neurology in Sweden at that time.
Alstrom remarked that the patients came from all over
the country, but that the urban population, especially that
from the capital, was over-represented. At the same time
he claimed that this sample was otherwise probably a
more representative one for patients uffering from con­
vulsive disorders than a sample taken from hospital for
the insane or from institutions for epileptic, with their
selection of mentally affected patients. The investigation
of his 897 index cases with their blood relations began in
1945 and ended in 1950.

Salient findings of this tudy were as follows: In the
first place the expectancy figure for parents (1'3 ± 0·27%),
for siblings (1'5 ± 0·25 ~~), and for children (3,0 ± 0·93 %)
were not significantly higher than those in the general
population. Secondly, families with epilepsy in members
other than in the index case were lacking in the majority,
(i.e. 92 %) of cases. Thirdly, among the 16 pairs of twins
of this study, two of which pairs were monozygotic, there
was not a single case of concordance as to epilepsy.

Despite Alstrom's figures quoted above, which reveal
no genetic factor in epilepsy, the examination of individual
pedigrees in his series discloses, according to his own sub­
mission, a genetic factor - in fact a monohybrid mecha­
nism - in approximately 1% (11 index cases belonging
to 8 families in his sample of 897 index cases and their
families). This is the type of genetic mechanism, it will
be recollected, that Lennox and the Gibbses postulated as
being operative in their series, but present throughout
instead of in only 1% of cases.

MEADOWLANDS CLINIC STUDY

With a view to finding further evidence towards settling
the dispute, Hurst, Reef and Sachs9 undertook a study at
the Meadowlands Clinic in the South Western Bantu
townships of Johannesburg during the period September
1959 - March 1961. The advantage held out by thi
clinical material for a genetic study is the large sibship
size - average 5,8, range 1 - 16.

The preliminary pilot study produced evidence along
the following two lines:

1. The percentage of families showing one or more
members exhibiting epilepsy in addition to the index case,
for comparison with Alstrom's low figure cited above.

2. The types of genetic mechanism suggested in different
pedigrees contained in our material.

With regard to the first point, our material shows an
incidence of 13 out of 46 families, i.e. a figure of 28'3% *
in contrast to Alstrom's 0·8%. Statistical computation
shows this difference to be ignificant at the 0·1 % level.
Thus, even at this early stage, our study has afforded
evidence on the side of Conrad and the Gibbses and
Lennox on the importance of the genetic factor in
epilepsy.

Turning to the second point, analysi of the 13 positive

'" This figure is probably con ervative, since cases 10 and
39 in Table I each had a relative who e psychosis may well
have been epileptic in nature, and have not been included in
our figure.
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Idencificarion
I. 1.Ma.
2. L.K.
3. S.D.
4. D.S.
5. L.M.
6. 1.Q.

7. P.D.
8. T.L.
9. I.M.

10. M.M.

11. M. T

12. A.M.
13. J.Mo.

14. N.M.
15. S.B.
16. B.K.
17. M.F.
18. M.P.
19. M.Z.
20. G.D.
21. la.Mo.
22. V.K.
23. M.
24. E.M.
25. F.
26. P.M.
27. M.Z.

28. C.N.
29. W.
30. M. d.
31. 10.Mo.
32. 1.Mak.
33. L.T.
34. H.M.
35. ELM.
36. PT.
37. Ru.M.
38. S.D.
39. B.M.
40. S.l.
41. .Ng.
42. D.G.
43. G.

44. D.M.
45. 10.Mo.
46. P.M.

o. of sibs
4

15
o
2
2
3

3
3
4
4

4
6
6

3
4
3
7
4
3
7
7
7
3
2
5
5
3

7
5
6
4
4
9
4
o
8
6
o
o
8
7
4

12

4
4
6
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TABLE I. GENETIC STIlDY OF 46 FAMILIES

Relatives affected
egative
egative
egative, inadequate hi tory
egative
egative

One of 5 children - 2 siblings and
mother
egative
egative
egative
egative, paternal uncle mentally dis­
ordered

Tegative
'egative

Maternal great-aunt on her maternal
ide

Maternal cousin on her paternal ide
egative
ephew (I of 2 sons of an elder brother)
egative

1 sibling
I uncle and 1 of 5 paternal siblings
I of 3 other male siblings

egative
egative
egative
egative
egative
egative

Paternal grandmother
Mother, I of 4 sibs, and only female

child
Maternal aunt and of 4 siblings

egative
Paternal uncle and of 3 siblings

egative
egative
egative
egative
egative
egative

Sister and father
egative, poor history
egative, paternal grandfather psychotic

I negative (twin pair)
egative

Tegative
1 sister and another sister with con­

fusional episodes
egative

I sibling
egative
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Probable rype of generic mechanism

Penetrant single dominant

Irregular dominant

Irregular dominant or recessive

Recessive or irregular dominant
Recessive or irregular dominant
Recessive or irregular dominant

Recessive or irregular dominant
Penetrant single dominant

Recessive or irregular dominant

Recessive or irregular dominant

Penetrant single dominant

Recessive or irregular dominant

Recessive or irregular dominant

pedigrees (of the 46) shows that 3 of these are strongly
suggestive of a penetrant single dominant mechanism, 1
of irregular dominance, while the remaining 9 are equally
compatible with irregular dominance or recessiveness, as
indicated in Table 1. A portion at least, therefore, of
these results is in line with the thesis of single dominance
of Lennox and the Gibbses, appearing also in the 0'8% of
Alstrom's cases where a genetic mechanism was conceded
by him.

METRAKOS' RESOLUTION OF THE DIFFICULTY

In his paper presented at the Second International Con­
ference of Human Genetic, in Rome, J. D. Metrakos1o

resolved the problem in a most ingenious manner. On the
basis of the EEG of the parents and siblings of 211 pro­
band and 112 controls he claimed that epilepsy of the

centrencephalic type may be explained on the basis of a
single dominant gene showing a variable penetrance with
age - such that the penetrance is low at birth, rises rapidly
to almost complete penetrance at the ages of 4 - 16 years,
and declines gradually to almost no penetrance at all after
the age of 40 years. Alstrom's work might well be re­
examined in the light of this hypothesis to determine
whether his low familial incidence of cases may be due
to an unusually poor representation of cases in the 4 - 16
age range.

The reason why Metrakos' theory would appear to con­
stitute such an advance is its own intrinsic merit, coupled
with the untenability of any other hypothesis. If it were to
be argued, for instance, that the discrepancy between
Conrad s findings and those of Alstrom's is to be ex­
plained by a greater concentration of the genetic variety
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of epilepsy in mental hospital cases, this is counteracted by
a similar discrepancy between the findings of the Gibbses
and Lennox and those of Alstr6m, both of which are
based on clinic samples.

Apart from Metrakos' findings, therefore, we should
have to faU back on the hypothesis of differential geogra­
phical distribution of epilepsy with a heavy genetic loading.

CO CLUSIONS AS TO PRACTICAL OUTLOOK IN HEREDITY
COUNSELLING

In conclusion, let us review problems 2 and 3 of our intro­
duction in the light of our major genetic evidence and
argument just considered.

Armed with our modern armamentarium of neurological
and neurosurgical knowledge and techniques, including
electroencephalography, we are in a better position than
ever before to separate our patients into symptomatic and
idiopathic varieties. It is clear, in the light of contem­
porary knowledge, that only the second category of
patients, the idiopathic or cryptogenic, are readily sus­
ceptible to heredity counselling; and here we are in the
fortunate position of offering to the enquirer a low
empiric risk figure on the basis of which few clients would
be deterred from further procreation.

In the light of this, despite any differences we may
have with Alstr6m on matters of detail, we surely have
common ground with him in ub tituting what Aschner
and KaUmann" characterize as moderate eugenic recom­
mendations for the existing legal restrictions of marriage
of Swedish persons afflicted with hereditary epilepsy.
'FoUowing a thorough discu sion of the medical, ocial
and genealogical aspects of the disease', he offer 'an
emphatic warning against rigid applications of this
restrictive law, especially in persons of satisfactory moral
and inteUectual standards'.
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A BANTU FAMILY WITH HEREDITARY SPHEROCYTOSIS

1. SPECTOR, M.B., CH.B. (CAPE TOWN), and J. METZ, M.D. (RAND)

South African Institute for Medical Research, Johannesburg

TABLE I. HAEMATOLOGICAL fINDINGS

• p.tient was given 3 pints of blood after splenectomy.

was normochromic anaemia with spherocyto is, hyperbilirubi­
naemia and reticulocytosis. The red-cell osmotic fragiJily and
autohaemolysis were markedly increased both before and after
incubation (Table II). The bone-marrow aspirate showed
marked erythroid hyperplasia and iron stores were adequate.
The urine contained urobilin, but no bilirubin.

Red-cell survival was measured with radioactive chromium.
Following labelling and re-injection of the patient's own
erythrocytes, the time taken for half the radioactivity to
disappear from the blood (Tt chromium) was )),5 days
(normal 28 ± 2 days). Mean cell life after correction for
elution was 23 days (Fig. I), and red-cell destruction was thus

0·2
0·4

After splenectomy
14,8*
42

++++
1

0·2
2·0

Before splenectomy
10-4
24

++++
9

Haemoglobin (G./lOO m!.)
Haematocrit (%)
Spherocytosis
Reticulocytes (%)
Serum bilirubin (mg./l00 m!.)

Direct
Total

Malarial parasites were not found
Antibody tests:

(a) Direct antiglobulin (Coombs') lest - negative
(b) Indirect Coombs' test - negalive
(c) Donath-Landsteiner test - negative
(d) Cold agglutinins were not present

Ham's acid-serum test - negative
Modified lde test for syphilis - negative
Treponema pallidum immobilization test - posilive
Schumm's test for intravascular haemolysis- negalive
Haemoglobin electrophoresis = Hb A
Alkali-resistant haemoglobin = less than 2 %

Although hereditary spherocytosis is best known as a
disease affecting people of European origin, it is not
confined to any particular race. The disease has been
reported by Salah1 in Egyptians and by Stransky~ in the
Phillipines. Kline and Holrnan3 reported 6 cases in an
American Negro family, and stated that up to the time of
their' report only 42 cases had been described in Negroes.
There is to our knowledge only I recorded Bantu family
with hereditary spherocytosis.4 In view of the apparent
rarity of the condition in this racial group, we describe
here a further example, where it was possible to examine
13 members of the family.

CASE REPORT

D.M., a Bantu male aged 48, was admitted to hospital in
September 1%1, complaining of a sharp pain over the left
lower lateral side of the chest, of 2 months' duration. With
the onset of the pain the passage of dark urine had been
noted, but the colour of the stool was norma!. He had
noticed 'yellowness' of the eyes. There had been no episodes
of fever in the previous 2 months and he had not experienced
a similar episode previously. There was no history of leg
ulcers. The patient had known of a mass in his left side since
the age of about 8, and attributed it to a kick received in
that region.

Physical examination showed a slightly malnourished Bantu
male with pallor of the conjunctivae. There was a non-tender,
hard, notched splenomegaly extending 6 cm. below the costal
margin. either hepatomegaly nor lymphadenopathy was noted
and further examination revealed no abnormalities.

The relevant laboratory data are shown in Tables I and n.
The haematologic methods employed were standard' There




