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Dit is opmerkIik dat die Iaagste bedrag R191.40 vir
Julie-maand is en die hoogste R1,154.56 met 'n gemid
delde van R555_65 per maand, wat aansienlik hoer is as
die normaIe gemiddelde medisynetoelaag. Die verskil is
dat die gemiddelde bedrag per voorskrif deur die distriks
geneesheer uitgereik, uitgewerk het op 6·02 sent per voor
skrif terwyl die apteker teen 'n redelike bedrag besoIdig
word.

Daar is wel distriksgeneesheerspraktyke in die Repu
bliek waar die medisyne-toelaag soveel as 64 sent per
voorskrif uitwerk, alhoewel daar ook die is wat minder as
3 sent beloop.

Reiskoste is nie alleen 'n geweldige uitgawe vir die De
partement van Gesondheid nie, maar ook vir die distriks
geneesheer omdat dit gewoonIik baie vinnig oor baie
sIegte paaie gaan. Soos reeds aangetoon, is dit in 'n groot
persentasie van gevalle onnodige uitgawes.

AANBEVELINGS

1. Voorligting aan die wyere publiek i.v.m. die versor
ging van behoeftiges deur die Staat.

2. Beklemtoon dat die distriksgeneesheersdienste 'n
noodsaaklikheidsdiens en geen geleentheidsdiens is nie.

3. Strenge beheer oor oproepe deur die Ianddros self
en waar hy twyfel, in medewerking met die distriksge
neesheer.

4. Meer realistiese besoldiging wat salaris en medisyne
toelaes betref met inagneming van die beperking op dis
triksoproepe en gevolglike vermeerdering in konsultasies
by die spreekkamer.

5. Uitbreiding van hulpdienste: distriksverpleegsters,
klinieke, en hospitaaI-buitepasientefasiliteite.

GEVOLGTREKKINGS

1. Staatsmediesedienste is 'n noodsaaklikheidsdiens aan
behoeftiges.

2. Die diens word dikwels as 'n geleentheidsdiens mis
bruik.

3. Daar is weI Ieemtes in die diens op al die verskil
lende vlakke.

4. As gevolg van 2 en 3 hierbo, is daar verkwisting van
tyd en geld.R c
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KOSTESTRUKTUUR VAN STAATSMEDIESEDIENSTE

In die verlede was dit die gebruik om sover moontlik die
distriksgeneesheer se dienste onder een hoof te besoldig,
en sy salaris was dan soos 'n sambreel wat baie ongereg
tighede gedek het. Daarby het sekere bykomstige toe1aes
vir medisyne, reiskoste, bevallings en spesia1e ondersoeke
gekom. Hierdie stelsel was baie onbevredigend omdat, af
gesien van die ontoereikende basiese salaris, die talle eise
vir bykomstige dienste 'n geweldige hoeveelheid boek
werk vir die distriksgeneesheer veroorsaak het. Die nuwere
metode met 'n hersiene salarisskaal wat meer realisties is
en op 'n tydfaktor berus, is baie meer bevredigend.

Medisyne-toelaes is nog 'n angel wat dikwels haak en
in baie gevalle onbevredigend is. Daar is die gevalle waar
die medisyne-toelaes so karig is dat die distriksgeneesheer
die Departement van Gesondheid as't ware subsidieer het
uit private voorrade. Waar statistiese bewyse voorgele
was, is toelaes redelik vermeerder.

Meegaande is vergelykende statistiek van 'n groot dis
triksgeneesheerspraktyk van onkoste aan medisyne vir die
staat voor en nadat voorskrifte deur aptekers uitgereik is.

Medisyne-toelaag per
maand voor voor

skrijte aan aptekers
uitgereik is

TotaaI

Januarie
Februarie
Maart
April
Mei
.Junie
Julie
Augustus
September
Oktober
November
Desember

URINARY CALCULUS IN THE INDIAN AND AFRICAN IN NATAL

THEUNIS COETZEE, Department oj Surgery, Edendale Hospital, Pietermaritzburg

Many observers have in the past pointed out the rarity
of calculus of the urinary tract as a disease in our African
population. In the Non-European Hospital in Johannes
burg, Vermooten' found records of only 1 case in 91,000
admissions during the period 1922 to 1935. This was an
African woman and not a proved case. In Durban, Wise
and Kark' analysed the records of 483,450 admissions
to the African wards of King Edward VIII Hospital dur
ing the period 1951 to 1959. They found 7 cases of urinary
calculi in locally-born African males. This incidence was

compared with that amongst Indian patients, where 12
cases of proved calculi were found in 9,600 admissions.
They pointed out that, of the 7 African cases, the cal
culus could be regarded as primary in only 1 patient; in
the other 6 patients it was associated with prolonged re
cumbency, urinary-tract obstruction, or bilharziasis.

It was therefore considered worth while to review the
cases diagnosed as urinary calculus at EdendaIe Hospital
from June 1954 to June 1962 (a period of 8 years), to
compare the incidence in Indian and African patients, to
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study associated pathology of the urinary tract, and to
discuss the possible reasons for rarity of urinary calculus
in the African population.

Edendale Hospital Statistics
During the 8-year period 162,449 African patients were

admitted to the wards of Edendale Hospital. The number
of Indian patients for the same period was 11,549, and
the ratio of African to Indian patients 14: 1.

A definite diagnosis of urinary calculus was made in 40
patients during this period. Among Indian patients, 19
proved cases of calculus occurred. This represents an inci
dence of 0'164%. The incidence amongst Africans (21
proved cases) was 0·0129%, and the Indian: African in-

TABLE IV. PRIMARY A!\'D SECONDARY CASES BY RACE A. D
SEX

Indian African

M 8 2
Primary 10 3

F 2

M 7 9
Secondary .. 9 18

F 2 9

19 21

(3 cases) 0·00184%, while the incidence ratio is 47: 1.
The predominant occurrence of primary calculi in the

TABLE H. CASES BY RACE, SEX AND LOCALIZATION

cidence ratio was 12·7: 1. Table I summarizes the incidence
in the two racial groups and in the two sexes, while Table

II shows the racial and sex distribution of the calculi
according to their localization at the time of diagnosis.
The cases are further subdivided according to whether
the calculus could be regarded as primary, or whether
predisposing causes were present. In no instance was a
diagnosis of hyperparathyroidism established. Local
pathology of the urinary tract, however, constituted a fre-

Kidney Ureter Bladder

M F M F M F
5 2 7 1 3 1

Indian
7 8 4

3 0 7 9
African ..

3 2 16

AfricanIndian

pelvic-ureteric stenosis (3)
ureteric stricture (1)
bladder-neck contracture (1)

Lower tract (4) - bladder-neck contracture (2)
bilharziasis with papillomatous

change (1)
long-standing vesico-vaginal

fistula (1)

Indian Pacients (9)

Upper tract (5)

TABLE V. PRIMARY AND SECONDARY CASES BY RACE AND
LOCALIZATION

African Patients (18)

Upper tract (3) - chronic epileptic (confined
to bed) (1)

prolonged recumbency (1)
malignant ileo-vesical fistula (1)

Pri. Sec. Pri. Sec.
Upper tract .. 10 5 2 3
Lower tract ., 0 4 1 15

upper urinary tract and of secondary calculi in the blad
der is clearly shown in Table V where renal and ureteric
calculi are grouped together under 'upper tract'.

When the predisposing causes in the urinary tract are
studied, the following conditions are found:

Total
19
21

Female
4

10

Male
15
11

TABLE I. CALCULUS CASES BY RACE AND SEX

Indian
African

TABLE ill. PRIMARY AND SECONDARY CASES BY RACE, SEX
AND LOCALIZATION

Kidney Ureter Bladder

Pri. Sec. Pri. Sec. Pri. Sec.

M F M F M F M F M F M F
Indian 2 1 3 1 6 1 1 0 0 0 3 I
African 0 0 3 0 1 1 0 0 1 0 6 9

quent predisposing factor. In Table III the cases are
grouped according to whether the 'calculi were considered
'primary' or 'secondary', and the figures are summarized
in Table IV. It will be seen that, in the African group,
only 3 out of 21 cases were primary calculi, whereas 10
of 19 calculi amongst Indian patients could be so classi
fied. If only primary calculi are considered, the incidence
figure for Indians (10 cases) is 0·0865% and for Africans

Lower tract (15) - long-standing vesico-vaginal
fistula (5)

squamous carcinoma of bladder (2)
prolonged recumbency (5)
bladder-neck obstruction (2)
carcinoma of cervix (1)

It would appear that infection and obstruction are by
far the most important predisposing conditions. Where
paraplegia, prolonged recumbency, prolonged bladder
drainage, etc. had existed, it was generally the associated
urinary infection that constituted the decisive factor. Bil
harziasis was not an important associated condition. It
is probably true to say that, having in mind the very high
incidence of lower urinary-tract infection and the large
number of patients confined to bed for long periods on
account of tuberculous bone disease and spinal cord in
jury, the incidence of secondary urinary calculi could be
regarded as very low.
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The much larger number of cases diagnosed as urinary
calculus among our African admissions, as compared
with that found in reports from elsewhere, could be ex
plained in two ways. Firstly, with the urbanization of Afri
cans, change in diet, or for other reasons, calculus may
have become more frequent than it was 25 years ago. This,
however, would not explain the discrepancy between our
figures (1954 - 62) and those from King Edward VIII Hos
pital (1951 - 59), where the Edendale Hospital figures show
a nine-fold higher incidence. A second possibility is that a
certain number of cases with urinary calculus might have
been missed in other studies. This would be quite likely
to happen if the hospital's diagnostic index constituted
the sole reference. Patients with fracture-dislocation of
the spine, vesico-vaginal fistula, etc. are almost always
discharged with this primary disease as the only 'final
diagnosis', with no mention of the complicating calculus
disease. In the series here reported, at least 10 of the 18
secondary calculi occurred in the orthopaedic and gynae
cological wards, and records of these cases were available
largely on the basis of personal interest in the problem.

The Edendale figures support the impression that urinary
calculi are rare in the African population in ataI.

Before going on to discuss the possible factors under
lying this low incidence of stone in the African, it might
be interesting to review briefly the problem of calculus
formation in the urinary tract in broad outline.'

Causation of Urinary Calculi in general
As the vast majority of stones in the urinary tract have

calcium salts as their main constituent, it is, basically, a
failure in the transport of calcium that leads to stone for
mation. Failure of calcium transport could, in theory, arise
under the following circumstances:
. A. Excess of calcium to be transported. This is most
convincingly seen in hyperparathyroidism, and is probably
a factor in prolonged decubitus. However, as many of
these patients do not develop urinary calculi, excessive
urinary calcium cannot be the main factor.

B. Breakdown of the mechanisms which normally keep
calcium in solution. This could operate by:

I. A deficiency of some substance(s) in the urine that
normally keep calcium in solution, either by forming a
soluble complex with it or by adsorption. The substances
that have been suggested are:
(a) Citrates, capable of forming a non-ionized complex with

calcium and so avoiding its precipitation. Citrates are
destroyed by certain organisms.

(b) Urinary colloids. These absorb crystalloids and so prevent
their precipitation. It has been suggested that the urinary
colloid excretion might be increased by the administration
of hyaluronidase.

(e) Certain organic acids, e.g. glucuronic and ascorbic acids,
capable of holding calcium carbonate and phosphate in
solution. Glucuronic acid excretion increases after ad
ministration of acetylsalicylic acid.

(d) Amino acids. Some patients with urinary calculus show
a low excretion of amino acids in the urine. Amino
acids mav form soluble chelates with calcium.

(e) The presence of urea. and a low-magnesium diet, appear
to increase the solubility of calcium.

2. An excess of some substance in the urine that assists
the precipitation of calcium salts. An increased excretion
of mucoprotein has been demonstrated in patients with
urinary calculi. This substance binds calcium to form an

insoluble complex. The matrix of calculi appears to con
sist of muco-polysaccharides, and the increased amount of
muco-polysaccharide around and in the cells of the renal
tubules suggests the possibility that stone formation may
be a disorder of muco-polysaccharide metabolism.

3. A disturbance in the mechanism which normally
clears the kidney of precipitated calcium-the plaques of
Randall and the microliths described by Anderson and
McDonald.

In practice, the following factors have been thought to
be important in the formation of urinary calculus, as they
are frequently associated:

I. The reaction of the urine. Alteration of the urinary
pH (e.g. alkalinization by urea-splitting organisms or by
administration of alkalis for peptic ulcer) leads to an
alteration in the solubility of various calcium compounds.

2. Infection. This would appear to be of special impor
tance in recurrent calculi.

3. Urinary stasis, with which infection may be asso
ciated.

4. Environment and diet--excessive sweating, concen
trated urine and excessive calcium content of drinking
water. There is no evidence that deficiency of vitamin A
is important in stone formation in the human being.

5. Foreign bodies, only occasionally.
In summary it could reasonably be accepted that cal

culus formation in the urinary tract depends on some or
all of the following factors: 4

(a) The failure to maintain a balance between calcium
dissolving and calcium-precipitating factors

(b) The matrix substance
(c) The volume of urine relative to the amount of cal

cium to be excreted
(d) The calcium content of the diet, recognizing though

that this is not directly proportional to the urinary cal
cium, since calcium absorption in the intestine varies.

Why is Urinary Calculus rare in the African?
In considering, on the basis of the foregoing, the possi

ble reasons for the rarity of stone in the African, the
following points might be significant:

I. 0 evidence of racial immunity or predisposition has
been uncovered.

2. The African habitually takes a diet with a high car
bohydrate content. Such a diet is associated with a high
urinary output and an acid ash residue.

3. The African appears to have a low serum calcium.
This may be the result of a smaller dietary intake of cal
cium, a lower intestinal absorption of calcium (possibly
due to intestinal hurry or vitamin-D deficiency), or a low
level of serum proteins (on which the serum-calcium
level is partly dependent).

4. There may be a low mucoprotein level in the serum
of Africans.

5. The African may have a higher urinary excretion of
citrates. It has been suggested that this is the result of a
high oestrogen level-this being an outcome of liver
damage with failure of oestrogen katabolism.

6. Undernutrition, generally, does not appear to be a
responsible factor.'

Any or all of these factors may operate to make urinary
calculus a rare condition in the African. There may be
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other factors that have not yet been discovered. Whatever
they are, they appear to more than compensate for the
predisposing effects of lower urinary-tract infection,
urinary obstruction, and enforced prolonged recumbency,
so frequent in the African patient.
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SOUTH AFRICAN SOCIETY OF PATHOLOGISTS

TIFIC PAPERS':'

4. HEPATIC MITOSIS EXPERIME TAL
KWASHIORKOR

1. W. SIMSON, Institule for Pathology, University of Pretoria
Newborn albino rats were weaned at 3 weeks of age and
divided into control and experimental groups. The experi
mental group was fed on mealie-meal and water and the
control group on a normal laboratory diet.

The mitotic indices in the livers of the rats were investigated
after 4 and 7 weeks.

The control group showed a high mitotic index, which
gradually diminished over the experimental period. The experi
mental group had a very low mean mitotic index throughout
Ihe period on the diet, but this rose steeply when they were
fed with a normal diet after 6 weeks.

The mitotic time in the experimental group was markedly
prolonged.

The possible significance of these findings in relation to the
pathogenesis of human hepatic carcinoma was discussed.

5. SERUM E ZYME CRA GES IN GE TETIC AND
OTHER MUSCLE DYSTROPHIES

R. E. BERNSTE1N, Electrolyte and Metabolic Research Unit,
South African Institute for Medical Research, Johannesburg
Primary myopathies, in contrast to secondary forms due to
denervation or disuse, are characterized by an increase of
several serum enzymes. Such serum-enzyme changes are most
marked in inherited progressive muscular dystrophy, especially
the early Duchenne form, but are also seen in the localized
forms of hereditary muscular dystrophy and polymyositis.
They reflect alterations in muscle-cell permeability of unknown
origin and indicate the activity of the disease process. one
are absolutely specific, but those unique to muscle metabolism
have shown most diagnostic promise. Values obtained for
patients and suspected cases have been compared with normal
aldolase, creatine kinase, and enzymes of muscle-protein meta
bolism of serum, for age and sex distribution. The decrease of
serum enzyme activity with progress of juvenile Duchenne
dystrophy is related to the loss of actively degenerating muscle.

6. THE PATHOGENESIS OF TERN VIRUS I FECTIO
I T CHICKENS: VIRUS STUDIES

W. B. BECKER, Department of Bacteriology and the U.C.T.
and C.S.J.R. Virus Research Unit, Medical School, University
of Cape Town, and C. 1. UYS, Department of Pathology;

Medical School, University of Cape Town
The pathogenesis of tern virus infection was studied in chick
ens, which were inoculated both conjunctivally and intranasal
ly. Birds were sacrificed at intervals and tissues taken for
histology. Some of these tissues, as well as blood, were also
taken for parallel virological investigations.

Tern virus produces a highly fatal acute disease in chickens.
After an early transient viraemia, the main sites of virus multi
plication are brain, heart and lungs. Antibodies may be de
tected by the 5th day after infection, and by the 10 - 12th day
virus is no longer found in the tissues. However, chickens may
still die at this late stage from the lesions already produced.

7. THE PLATING EFFICIENCY FOR PLAQUES IN
VIRUS TECHNIQUES USING AGAR GELS

A. K1PPS, Department of Bacleriology and Virus Research
Unit, University of Cape Town Medical School

Gels are used in a variety of techniques in virology and, be
cause of its ready availability and apparently bland nature,
ordinary agar is often used for this purpose.

Agar consists of two fractions, a neutral galactose polymer

SUMMARIES OF SCIE

1. THE PERINATAL PULMO ARY DISTRESS
SYNDROME IN THE BANTU

t'Clinistix' (Ames Co.) and 'Tes-tape' (Eli Lilly Co.) were provided
generously by the resoective South African representatives of the firms.

'Presented at the 4th Annual Meeting of the Society held at Johannes
burg on 19 and 20 July 1963.

3. A POSSIBLE AID IN THE POSTMORTEM DIAGNOSIS
OF DIABETES MELLITUS

E. G. H. BRUNING, South African Institl/te for Medical
Research, Bloemfontein

Without clinical details the postmortem diagnosis of diabetes
mellitus from macroscopical and microscopical changes alone
is still very vague. In the past many costly attempts have been
made to further this problem. Our recent investigations seem
to indicate that the modern simplified methodst for testing
urine for sugar are a possible aid in tracing unknown cases
of diabetes meIJitus after death, particularly in young persons,
provided certain restrictions and conditions are observed. One
has only to dip the reagent strip into a trace of any body fluid
or to touch the cut surface of a parenchymal organ and the
change in colour occurs within seconds, if glucose is present.
The most adequate test media are the urine, the cerebrospinal
fluid, and the aqueous humour. A positive test result, without
diabetes mellitus, may occur in diseases of the central nervous
ystem, the reticulo-histiocytic system, and after glucose or

vitamin-C medication just before death. A negative test result
does not exclude diabetes mellitus, particularly not in insulin
treated cases. But obviously in cases of sudden death this
simple method works very effectively in the detection of
unknown diabetes meIJitus, if the abovementioned conditions
can be excluded by autopsy findings and by a careful katam
nesis.

2. AN UNUSUAL FORM OF MEGACOLON

L. ANSTEY, Red Cross War Memorial Children's Hospital,
Rondebosch, Cape

Attention was drawn to the omission of primary lesions of the
muscularis in the causes of megacolon. Three cases were then
presented of megacolon in African children in which a striking
inflammatory process was noted in the muscularis. This was
not confined to the colon only. In 2 cases biopsies of duo
denum and jejunum were obtained, and similar lesions were
noted in these. In one of the two there was some dilatation
of the duodenum and jejunum. Ganglion cells were present
in all cases. Possible causes of the lesion were briefly discussed.

C. ISAACSON, South African Institute for Medical Research,
Baragwanath Hospital, Johannesburg

A postmortem study was undertaken to determine ~e relative
importance of pulmonary pathology and cerebral btrth trauma
in a community where abnormal deliveries are common and
where cerebral birth trauma could be assumed to be one of
the most important causes of death. Autopsies were performed
on 238 children over a period of nearly 3 months. The results
howed that intracranial haemorrhage as a cause of death was

found in only 24 cases, and in only 4 % of the total series was
this the sole cause of death. The remaining cases manifested
severe pulmonary pathology as the main cause of death. This
investigation confirms the importance of pulmonary pathology
as a potent cause of perinatal deaths even in a community
where intracranial haemorrhage might have been expected to
have been the predominant pathological factor.




