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inserted into the left femoral artery. This showed absence of
filling of the left renal artery and non-function of the left
kidney.

There was a double coarctation, with marked twisting,
involving the abdominal aorta. The primary coarctation wa
oblique and at the level of the renal arteries, loping down
from left to right. The right renal artery had a normal
take-off from the aorta just proximal to the lowest level of
the stenosis, but the left renal artery appeared to be incor
porated in the uppermost level of this oblique stenosis (Fig.
3A).

Apart from the first-mentioned site of coarctation, there
appeared to be a further acute narrowing of the aorta at the
U/3 disc space (Fig. 3B).

The right renal artery and its ramifications were normal.

Choice of Treatment
Since the left kidney was obviously non-functioning and

atrophied, it was decided to perform a nephrectomy.

Operation (28 November)
A left loin incision was made. The kidney was found to

be very small and atrophic. The renal pedicle consisted of

Fig. 4. Section of kidney showing glomerular fihrosis and 2 normal
surviving glomeruli. The anerioles show intimal thickening with narrow·
ing of the lumen. Tubular atrophy is apparent; a few surviving tubules
show hypertrophy (x 70).

small string-like vessels, thin-waHed and atrophic. ephrectomy
was performed. Palpation of the abdominal aorta thereafter
clearly revealed a constriction at the level of the renal vessel,
with a second constriction about 2t inche distally, confirming
the aortography finding. The aorta between and below the e
con trictions wa not aneury mal.
Histology of the Left Kidney

Small kidney, weight 25 G., with normal configuration. The
capsule stripped ea ily, leaving a lightly granular surface.
'Sections of the kidney how marked fibro i of 90% of the
glomeruli. Surviving glomeruli are normal. There i minimal
fibrinoid necrosis in the fibro ed glomeruli. Most of the
tubules are atrophied, remaining tubules are dilated. The
arteries and arteriole how marked intim.aI proliferation and,
in places, reduplication of the internal ela tic lamella. There
is mild stromal round-cell infiltration. Picture of advanced
nephrosclerosis' (Fig. 4).
Progress

The patient made an uninterrupted recovery and wa
discharged 10 days later. From the day of her operation her
blood pressure reverted to normal and has remained so one
year later (120/88 mm.Hg). There is no clinical impairment
of the circulation below the level of the coarctation.

SUMMARY

Criteria for suspecting renal-artery lesions as a cause of
secondary hypertension are presented. Since these lesions
may be corrected by appropriate surgery and the hyper
tension abolished, investigations should be conducted in
selected cases, and these are outlined.

The types of corrective procedures available are briefly
referred to, with emphasis on conservation of renal tissue
when possible.

A case of hypertension and unilateral renal ischaemia
is described, caused by a double coarctation of the
abdominal aorta, the primary coarctation occluding the
origin of the left renal artery. ephrectomy was carried
out and normotension was still present one year later.
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ARE THE SKIN LESIO S OF KWASHIORKOR PELLAGROUS?*

A. S. TRUSWELL, M.D., M.R.C.P.;t C. LIADSKY, B.se.; W. WlTIMANN, M.B., CH.B.; and J. D. L. HANsEN, M.D.,
M.R.C.P., D.C.H.

Departments of Medicine and Child Health, University of Cape Town and Red Cross War Memorial Childrens' Hospital,
Cape Town

During the 19405 kwashiorkor was known in most of Africa
as infantile pellagra,' though Cicely Williams, who first
described the disease,' thought the skin lesions were not pella
grous because they did not affect areas exposed to light.
Subsequently it was found that skin lesions are not an essential
feature of hvashiorkor,' but that they could be cured, with the
other manifestations of the disease, by vitamin-free casein'
or a mixture of pure amino acids" Since then the pendulum of
interest has swung away from the dermatosis of kwashiorkor.

• Abstract of one of two papers presented at Research Forum, University
of Cape Town, I3 Seplem!>tt' 1962.

t Present addre<s: Medical Research Council Atheroma Research Unit,
Western Infirmary, Glasgow, W.l., Sootland.

It is still uncertain whether this skin lesion is pellagrous or
noL-

Two further facts prompted us to re-examine this question.
First, in· experimental pellagra in adults who stayed indoors,
the face and hands were often not affected.' Secondly, both
casein and a mixture of essential acids contain tryptophan,
which is partly converted to nicotinamide in the body."

The biochemical index of nicotinamide nutrition is the
amount of '-methylnicotinamide M and of its 2-pyridone
excreted in the urine. The only published figures of urinary

MN in l-washiorkor" ranged down to levels that appear low.
But no definite conclusions can be drawn because there were
no controls.
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We have tudied 25 children with kwa hiorkor. Their kin
lesion were graded severe, intermediate, or minimal by 2
ob erver independently. rine wa collected during the fir t
3 day after admi ion, while the children were given milk
diet with a methionine upplement. All received penicillin
and ulphadiazine as antibacterial treatment. Vitamin pre
paration were withheld. and children known to have had
them hortly before admi ion were excluded. The 15 control
were children of the ame age. ome were normal, but mo t
had recently recovered from kwa hiorkor. Any that had been
treated with vitamin preparation were taken off this treatment
3 - 7 days before the 3-day urine collection. Some control
were given the tandard hospital mixed diet, others were given
milk and cereal only. M I. and pyridoneu were mea ured
in the urines.

The kwa hiorkor patient had a mean M excretion of
0·66 mg. per day (range 0'24 - 1'43 mg. per day). This wa
ignificantly les than the control range of ]'14-3,31 mg.

per day. Pyridone excretion i more ensitive to acute changes
in intake" and only in one ca e wa there any overlap between
kwa hiorkor excretion of 0'10 - 1·84 mg. per day and control
levels of 1·72 - J J '20 mg. per day.

The subgroup of kwashiorkor patients with severe kin
lesion excreted (mean) 0'56 mg. M per day. Patients with
intermediate kin lesions excreted 0'697, and those with
minimal skin involvement 0·694 mg. per day. Mean erum
albumins on admi sion in the 3 group were ]'78, 1'56 and 2·04
G. per 100 m!. re pectively.

An alternative division of the kwashiorkor patients was into
those with considerable angular stomatitis and those in whom
it was slight or ab ent. Mean urinary M in the former was
0·57 and in the latter 0'76 mg. per day. Although the difference
was not significant (t = 1'62), TM excretions related more
closely to angular tomatitis than did erum albumin which
were 1'78 and J'76 G. per ]00 mJ. re pectively.

There was no correlation between urinary M in
kwashiorkor and stool weights during the 3-day collection
period.

It hould be noted that: (a) The difference in urinary
nicotinamide metabolite between kwashiorkor patients and
controls is unlikely to result from the antibacterial therapy
given for kwashiorkor. When sulphadiazine and penicillin
were given to a control child his M T excretion did not
change. (b) The difference between kwashiorkor and controls
remains when TM is expres ed per kg. body weight. (c) In
case the kwashiorkor patients were short of methyl donors
for methylation of nicotinamide, they were given a supple
ment of methionine. (d) Pyridoxine and probably riboflavine
are co-enzymes for 2 different steps in the pathway from tryp
tophan to nicotinamide. The possibility that deficiency of
these other B vitamins was responsible for the low urinary
nicotinamide metabolites in kwashiorkor is being investigated
at present by giving pyridoxine plus riboflavine to a further
eries of patients. The first patient studied on this regime

excreted ],12 mg. of M per day. Meanwhile, the fact that
pure protein has cured kwashiorkor skin lesions'" suggests that
they are not caused by a deficiency of pyridoxine or ribo-

fla vine, for, unlike nicotinamide, these vitamins cannot be
ynthe ized from any of the amino acids.

In the kwashiorkor patient, the lower excretions of M
a ociated with evere kin le ions and with angular stomatiti
ugge t that the e excretions were pathologically low and not

ju t the result of poor nicotinamide intake for a few days
before admi sion.

Our re ult appear to be compatible with a pellagrou
aetiology of the kin lesion of kwashiorkor. Further, the
finding that NM T wa lowe t in patients with evere derma
to i , while erum albumin was lowest in the subgroup with
intermediate skin le ions, would eem to favour slightly
nicotinamide deficiency over protein deficiency as a cause of
the dermatosis. While agreement between the 2 observers on
grading wa clo e, it was difficult to allow for the apparent
age of the lesion . Some of them, though extensive, may have
been healing at the time they were examined. A second
source of scatter in the 3 subgroups is the possibility that one
or two patients had been given vitamins shortly before admis-
ion. It was not possible to obtain reliable histories from all

the mother.
The pre ent results may explain why the frequency of skin

lesion in kwashiorkor varies in different parts of the world
and appear to be higher where maize is the staple diet. 1

'."

It must, however, be stressed that the fundamental abnor
mality in kwashiorkor is protein deficiency. Although skin
lesions have cleared on nicotinic acid treatment in mild cases
of kwashiorkor," this treatment alone would be very dangerous
in most cases' because it does nothing to correct the funda
mental abnormality. Conversely, the tryptophan contained in
a protein-repleting diet is an adequate source of nicotinamide
for treating the dermato is of most patients with kwashiorkor.

We wish to lbank Proff. J. F. Brock and F. J. Ford for provision of
facilities; Sister D. Schooting and her staff for metabolic nursing; and
Messrs. C. P. Jouhen and D. J. de Lange. of the ational Nutrition
Research Institute, for showing us their pyridone method. Financial support
was received from the South African Council for Scientific and lndustrial
Research and from the US Public Health Service (grant no. A3995).

REFERE 'CES

L Trowell, H. C .• Davies. J. '. P. and Dean, R. F. A. (1954):
Kwashiorkor. London: Edward Amold.

2. WiJliams, C. D. (1933): Arch. Dis. Childh., 8, 423.
3. Brock. J. F. and AUlTet, M. (1952): Kwashiorkor ill Africa. Geneva:

W1d Hlth Org.
4. Brock. J. F., Han en. J. D. L.. Howe, E. E., Davel, J. G. A.,

Pretorius, P. J. and Hendrickse. R. G. (1955): Lancet. 2, 355.
5. Han en. J. D. L., Howe. E. E. and Brock. J. F. (1956): Ibid., 2, 911.
6. Waterlow, J. C., Cravioto, J. and Stephen, J. M. L. (1960): Advanc.

Protein Chem., IS, 131-
7. Goldsmith. G. A. (1956): J. Amer. Diet. Assoc .• 32, 312.

Snyderman. S. E.• KelTon. K. C .. Carretero. R. and Holt, L. E .• jar.
(1949): Proc. Soc. Exp. BioI. (N.Y.). 70, 569.

9. Smit. Z. M., Pretorius, P. J., Meij. H. S.. Venter, E. E. and
Haumann. J. E. (1957): S. Afr. J. Lab. Ctin. Med., 3, 142.

10. Carpenter, K. J. and Kodicek, E. (1956): Biochem. J., 46, 421.
11. Jouhen. C. P. and de Lange, D. J. (1962): Proc. UlT. Soc. Sth. AfL

(in press). '
12. Vivian, V. M., Chaloupka, M. M. and Reynolds, M. S. (1958): J.

NUtL, 66, 587.
13. Waterlow, J. C. (ed.) (t955): Proteill Malllutritioll, pp. 166 - 170.

Geneva: Wld Hlth Org.
14. Kahn, E. (1957): Amer. J. Clin. 'UlT., 7, 161.
15. Underwood Ground, K. E. (1957): Trans. Roy. Soc. Trop. Med. Hyg.,

51, 433,

MINUTES OF MEETING OF FEDERAL COUNCIL HELD IN PRETORIA ON
5, 6, 7 AND 8 SEYfEMBER, 1962

(Conrinued from p. 947 of the Journal for 10 November J962)

THURSDAY, 6 SEPTEMBER

The meeting comrnenced at 9. IO a.m., Dr. Turton being in
the Chair. Dr. Struthers was invited to continue the presenta
tion of the Report of the Parliamentary Committee.

28. Highly Specialized Technical Procedures Required to be
Performed by Nurses: A report was submitted on the investiga
tion by the Committee of this matter, and it was noted that
the Committee had agreed to recommend to Council, 'That the
joint views held by the Parliamentary Committee and the
Board of the South African rUr ing Association, concerning
the performance of highly pecialized technical procedure by
nurses, be published in the Journal, together with the exi ting

regulations regarding the acts Or OIDlSSlOns by registered
nurses and midwives of which the ursing Council may take
cognizance'. Council agreed accordingly.

29. A Charter for Chiropractors: It was reported that the
Committee had carried out the instructions of the Council,
and that a memorandum on this subject had been published
as a supplement to the Journal and had been circulated to all
Members of Parliament. It was also reported that the Minister
had announced in the House of Parliament that he would
appoint a Commission to enquire into this matter. In due
cour e the Committee would be prepared to oive evidence
before the Commi ion. ored. ..

30. Registration of Optometrists: Copies of correspondence


