
TABLE I. RACIAL DISTRIBUTIO ' OF SICKLE-CELL PHE '0 1E 'ON
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specimens from Bantu than from Indians. we have di 
covered the sickling phenomenon more frequently in

Indians than in Bantu. This surprising discovery led to a
consideration of the Indian people of South Africa and the
origin and distribution of the sickle gene among them.
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DISCUSSION

The Indians in South Africa
The socio-economic situation in atal in the middle of

the 19th century was such that cheap labour was required
for the sugar plantations. India satisfied that requirement.
A system of indentured labour was organized and the first
group of indentured 1ndians arrived in 1860. Except for a
period between 1866 and 1874 they continued to arrive at
irregular intervals until 1911. This was the main ource of
the Indians in South Africa. Others, described as 'passenger
Indians' came at their own expense and entered the country
under the immigration laws then in force. The vast majority
of South African Indians are Hindus, but in addition there
are large numbers of Moslems. This division of the Indian
people into Hindu and Moslem groups is the most
apparent. The Moslems can often be distinguished by their
personal appearance and by their dress. Traditionally the
men wear the fez and the women wear ejars. The Hindu
men, by contrast, do not wear the fez and their women by
tradition wear saris. This mode of division, while often
precise in particular. is fallacious in general: many South
African Moslems are converts from Hinduism. the fez is
going out of fashion and many Moslem women wear
saris. Furthermore, this classification is not comprehensive.
because, in addition to Hindus and Moslems, there are
other religious groups, e.g. Christians, Buddhists. Jains and
Zaroastrians among the Indians.

A more precise, yet still not completely satisfactory.
method of classification is based on language. By this
means Indians may be divided into Tamil-, Telugu-, Hindu
stani-, Gujarati- and Urdu-speaking peoples. The Tamils
and the Telugus originated in the South of India. They
intermarry freely, there being no social sanction against
such intermarriage. They tend, however, to marry into
their own groups and often into their own families. Thus.
inbreeding often occurs. The Hindustani-, Urdu- and
Gujarati-speaking people originated in Central and orth
India. These, too, tend to marry into their own groups and
there is strong social sanction against marriage with either
Tamil or Telugu.

In an attempt to pin-point the incidence of the sickling
phenomenon by the use of the linguist classification we ran
into difficulties. For example, some people who ought to

Conditioll
Sickle-cell anaemia
Sickle-cell trait
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CLINICAL MATERIAL

King Edward VIlI Hospital, in Durban. is a university
hospital which caters for a large non-White population. In
broad terms it can be said that about one-third of the
patients are Indian and two-thirds Bantu, or, to use the
words of the Encyclopaedia Britannica, one-third are
Caucasoid and two-thirds are egroes. It is a hospital of
some 2,000 beds and has about 90,000 admissions annually.
In addition some 630,000 persons are treated as outpatients
each year. The haematology section of the hospital labora
tory receives anything up to 400 specimens each day. This
is the source of our material.

Sickle-cell anaemia was fir t described in egroes in 1910,
and since then the disease itself and the trait have been
intimately associated with Negroes. Thus, Wintrobe,' in
his definition of sickle-cell anaemia, says that it is 'es
sentially peculiar to egroes', while Whitby and Britlon."
in their definition, say that it occurs 'almost exclusively in
Negroes'. Thompson: in his book, says 'with very rare ex
ceptions it (sickle-cell anaemia) occurs only in the Negro
race', and Dacie.' in his book The Haemolytic Anaemias.
says The sickle-cell phenomenon and sickle-cell anaemia
are almost entirely confined to the blood of Negroes'.

One object of this article is to show that the racial incid
ence of sickling in South Africa does not correspond with
the views quoted. At the same time we wish to consider in
greater detail the incidence of the condition in South
African Indians and the means of preventing it.

At the outset there is a semantic difficulty which requires
clarification. What is a Negro? There is no doubt that this
term is used in different ways in different places. Even in
our laboratory differences of opinion existed. Help was
therefore sought in the Oxford Eng'ish Dictionary, which
says that a Negro is 'an individual (esp. a male) belonging
to the African race of mankind, which is distinguished by
a black skin, black woolly hair, flat nose and thick protrud
ing lips'. Further help was obtained from the Encyclopaedia
Britannica, which, under the heading 'Negro', says: 'the
designation of a member of the negroid race, one of the
three major groupings of mankind. the others being the
caucasoid and the mongoloid'. We can therefore safely con
clude that the native people of South Africa, locally called
Bantu, are Negroes. We also conclude that many who are
called egroes, especially in the USA, are not egroes but
persons of mixed racial blood.

RESULTS

Over a period of 10 years, but mainly in the last few
years, we have found the numerical and racial distri
bution of the sickle-cell phenomenon shown in Table I.
It should be noted that there was some selection in
favour of Indians, because Indian families are easier to
trace. Allowing for this, however, we find that sickling
occurs about 5 times more frequently in Indians than in
Bantu. Thus, despite the fact that we receive vastly more
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TABLE 11. FA lIl1ES WITH SICKLING PHENOMENa

speak Telugu, in fact speak Tamil; furthermore, in modern
times the e Indian languages are giving way to English as
the lingua franca of the South African Indians. We then
considered using the family name. This also led to diffi
culties as the Indian system of naming is sometimes difficult,
and often impossible, to grasp. Ordinarily a man's children
will take their father's name and on marriage the daughters
will take the name of their husbands. Thus far the system
parallels the usual European system. The sons, however.
on marriage may (or may not) use their first name as
family names; thus each son may establish a family with
a name different from hi father·s. To add to the confusion.
pet-names or even nicknames are sometimes given as official
names: sometimes a family name, if it denotes an inferior
caste. will be replaced by a more favourable name, and, on
being converted to Christianity, it is not uncommon to
relinquish the previous name and adopt a biblical name.
Nevertheless, in the hope that it might prove useful, we
list in Table I1 the names of Indian families in which we
have discovered the ickling phenomenon. Included, also.
is an educated guess at the linguistic roup and religion.

clinical medicine. Certainly none of our cases was diag
nosed by these methods. This is completely understandable.
Sickle-cell anaemia has been described as a disease of
multiple infarcts. As such, an unlimited variety of clinical
presentations is possible. Thus, among our cases we have
had diagnosed rheumatoid arthritis, non-specific arthritis,
peptic ulceration, intestinal obstruction, typhoid fever and,
probably most significant of all, neurosis. One patient was
under treatment for several months, in the course of which
he had two abdominal operations before the true condition
was recognized. For diagnosis, therefore, recourse must be
had to the laboratory, when, if the condition has been
suggested to the pathologist, the problem is easily solved.
Sometimes, even if the condition has not been suggested, it
can be recognized by finding the characteristic cells in the
ordinary routine blood film. If these cells are not found.
then often the features of haemolytic anaemia are present,
and this would lead to a further investigation of the case,
in the course of which the sickling test would be done. The
sickle-cell trait can only be recognized in the
laboratory and then only when it is specifically sought.

Sickle-cell anaemia may, for practical purposes, be re
garded as a disease due to a recessive gene. True, the gene
manifests itself in the heterozygote and thus is entitled to be
called dominant or co-dominant, but the manifestation is
not sickle-cell anaemia, it is sickling of the red cells in
abnormal conditions or reduced oxygen tension. Viewed as
a recessive gene it is all the more sinister, as the carrier
state is not immediately recognizable. This is why it can
propagate so readily. In communities where inbreeding
often occurs, a social-medical problem is created and this
is the situation among the Indians in South Africa. Writing
on recessive genes, Payling-Wright' says: 'It is this large
reservoir of potentially detrimental genes in the general
population that provides genetical justification for most
of the marriage prohibitions found in Leviticus and for
about one-third of those in the table of affinity in the Book
of Common Prayer'.

In the light of these clinical and genetical considerations
we can say that the sickling phenomenon is far more
common than the figures given here would suggest. Further
more, it is increasing yearly. We would therefore appeal to
clinicians to suspect the possibility of sickle-cell anaemia
among Indians more often than heretofore, to suspect it
particularly in cases of chronic anaemia which do not res
pond to treatment, and to suspect it in cases of 'neurosis'.
We also suggest that relatives of known cases be checked
for sickling and advised accordingly.

The Prevention of Sickle-Cell Anaemia
As the gene which determines sickle-cell anaemia is, for

practical purposes, recessive, there is no reasonable means
of preventing its propagation. All we can hope to do is to
prevent two such genes coming together in the same
person. Towards this end the following are recommended:

I. All persons found to have sickle-cell anaemia should
be informed of the genetic implications of their condition.
We have found that this is understandable even by illiterate
patients. In addition they ought to be provided with a
wristband on which the words 'sickle-cell anaemia' would
be inscribed. This simple procedure would save time, money
and perhaps unnecessary operation.

Religion
Hindu
Hindu
Hindu
Hindu
Christian
Hindu
Hindu
Hindu
Christian
Hindu
Hindu
Hindu

Linguistic group
Telugu
Telugu
Telugu
Tamil

?
Tamil
Tamil
Telugu

?
Telugu
Telugu
Telugu

ame
Applesamy
Chengiah
Chinniah
Chetty
David
Genasen
Govindamah
Latchigadu
Lazarus
Lutchman
Moonsamy
Nagiah

It is important to realize that during the period of Indian
immigration, both men and women entered the country;
indeed, sometimes whole families arrived. This accounts, in
part at lea t, for the low incidence of miscegenation be
tween Indians and the other races already pre ent in South
Africa when they arrived. Even at the present time there
is no legal sanction against marriage between Indian and
Bantu: nevertheless such unions seldom occur. If the
present-day South African Indians who show the sickle-cell
phenomenon did not receive the gene from Bantu ancestors.
the question of its origin arises. After considering the avail
able evidence. including our own observations, we con
clude that they did not receive the gene in Africa but that
they brought it with them from India. Indeed, in at least
one of our cases of sickle-cell anaemia both parents (who
incidentally were first cousins) were born in India. We find
ourselves in agreement with Lehmann: who postulates
that the gene originated in the Middle East and that from
this common origin it spread eastwards to India and south
ward to Africa. We further believe that the gene whose
products we are finding among South African Indians
came directly from India during the period of immigration
already described.

Clinical Considerations
It seems safe to ay that sickle-cell anaemia cannot be

diagnosed at the bedside by the ordinary methods of
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2. The relatives of all ca es of ickle-cell anaemia should
be tested for the sickle-cell phenomenon and, when it is
found, the significance of it should be explained. In par
ticular the danger of marrying a near relative should be
stressed. Those found with the trait should be provided with
a wristband bearing the words 'sickle-cell trait".

3. A law prohibiting the marriage of closely related per
sons might be introduced, or any such existing law might
be more strictly enforced.

SUM 1ARY
The commonly quoted racial incidence of sickle-cell anaemia
and sickle-cell trait does not apply in fatal. In Natal, both
occur more commonly in the Indian than in the Bantu ( egro)
population. The origin of the gene for this condition is dis
cussed and it is concluded that it came, not from Africa as
might have been supposed. but from India. The difficulties of
recognizing the sickling phenomenon are tressed and methods
for overcoming them are suggested. Recommendations for the
prevention of sickle-cell anaemia are also discu sed.

We wish to thank the Medical Superintendent of King
Edward VBI Hospital. Durban, for permi ion 10 publi h
this paper, and Mrs F. Meer who commenled on certain social
aspects in the original draft.

ADDE DUM

Since this article was accepted for publication a further cases
of sickle-cell trait have been discovered in an Indian family
named James.
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LIVER-FUNCTION TESTS IN PRIMARY CANCER OF THE LIVER IN THE B TU*
I. BERSOHN, B.Sc., M.B., B.CH., F.C. PATH., L. R. PURVES, M.B., B.CH., M.MED. (PATH.), Sourh African /nsrilll/e

for Medical Research, A DE. W. GEDDES, M.B., CH.B.. Croll"n Mines Naril'e Hospiral, Johannesburg

The South African Primary Liver Cancer Research Group
was established in March 1965 for the purpose of investi
gating all aspects of this disease in male Bantu mine
workers, in whom it is a relatively common condition.'

The world distribution of this cancer is variable, being
uncommon in western countries, but common in Africa
south of the Sahara. In Africa it occurs not only in the
Bantu but in all people of Negro stock. It is 6 times
more common in Portuguese East Africans (88'3/100,000
per annum) than it is in South African Bantu
(14,8/100,000 per annum).' This contrasts with a lower
incidence (3'2/100,000 per annum) in the American

egro population.' The variable incidence suggests in
creased susceptibility, or the possibility of environmental
aetiological factors.

A review of the literature on the value of liver-function
tests in the diagnosis of primary cancer of the liver re
flects conflicting opinions, and it is generally stated that
most liver-function tests are of no value or of only
doubtful value.

The apparent fundamental difference in the develop
ment of primary cancer of the liver in western and non
western populations-e.g. the necessity for pre-existing
liver disease in the western populations-to a large de
gree confuses the comparison of results from different
sources. Most detailed reports have come from western
communities.

Holley and Pierson' stated that damage must be ex
tensive before any appreciable change could be detected
in liver-function tests in cases of primary liver cancer.

Spatt and Grayzel' stated that the most consistent ab
normal liver-function tests in primary liver cancer were
a raised icteric index, a raised alkaline phosphatase level
and an abnormal bromsulphalein dye retention. The
serum protein, serum cholesterol and the cephalin floccu
lation tests were not of use in diagnosis.

• Date received: 2 April 1969.

In Lichtman's opinion'; the bilirubin content wa
usually normal and the cephalin cholesterol test was
strongly positive in primary cancer of the liver and nega
tive in secondary cancer. The thymol turbidity reaction
was more uniformly negative in hepatic cancer. The alka
line phosphatase level might be normal in primary
cancers which develop in cirrhotic livers.

Spellberg' stated that Liver-function tests in primary
cancer of the liver were variable and depended on the
presence of underlying cirrhosi . If there was a marked
derangement of liver-function tests the presence of cir
rhosis was likely. Two tests, however, were likely to be
disturbed in both primary and secondary malignant liver
disease, viz. the bromsulphalein dye-retention test and the
serum alkaline-phosphatase concentration.

Popper and Schaffner' stated that two findings were
suggestive of primary carcinoma, but their absence did
not exclude this diagnosis, viz. an elevation of serum
alkaline phosphata e out of proportion to the degree of
jaundice and an increase of erum mucoprotein to high
levels during the course of cirrhosis, since the levels were
low in uncomplicated cirrhosis, even with jaundice.

It has been shown' that the main diagnostic features in
differentiating malignant liver disease from cirrhosis of
the liver are a dissociation between the thymol turbidity
and flocculation te ts, a dissociation between the serum
bilirubin and alkaline phosphatase levels (especialJy a
raised alkaline phosphatase level in an anicteric patient),
a raised serum mucoprotein level, elevated alpha,- and
beta-globulin fractions and a high erum cholesterol level.

Lin Chao et al.w stated that, owing to the reserve power
and regenerative capacity of the liver, and to the fact
that the lesion in primary cancer of the liver was often
localized, liver-function tests were of little value in the
early diagno is of primary cancer of the liver. In view of
the high incidence of co-existent hepatic cirrho i and
primary hepatic cancer, positive results of liver-function
te ts obtained could have been due to cirrhosis rather




