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THE TURKISH EPIDEMIC OF PORPHYRIA
GEOFFREY DEAN, M.D., M.R.C.P.
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In 1955 Dr. Cihad Cam, who is the Director of the skin
clinic in Diyarbakir in Eastern Turkey, found that be was
seeing a large number of children with sores and blisters
on the face and on the back of their hands. These cbildren
bad dark pigmented skins and great hairiness of their faces.
The urine of the cbildren wa~ reddish-brown in colour and
when Dr. Cam examined the urine in ultraviolet light,
using a Wood's filter, it gave a brilliant red fluorescence.
He realized these children bad porpbyria. He bad not seen
children with porphyria before 1955, but in tbat year and in
each subsequent year he saw many bundreds of affected
children1,2 (Fig. 1).

This epidemic aroused great interest and concern in Turkey.
Children were admitted for further study under the care of
Dr. Joseph Wray to the Hacettepe Children's Hospital in
Ankara and also to a hospital in Istanbul. ProL Cecil Watson
of Minneapolis, renowned f0r bis porphyria research, sent
one of his outstanding research assistants to assist in the
biochemical investigation of the children, and Dr. Rudi
Schmid, an American expert on porphyria, vi~itedTurkey and
made a report on the epidemic.3

11ze Role ofHexachlorobenzene
Dr. Cam, who had taken tbe dietary history of hundreds

of children with porphyria, had made a startling discovery.
The peasants in the Eastern part of Turkey are extremely
poor and their staple diet is bread. However, it is not possible
to obtain good wheat crops unless the seed wbeat is treated
with a fungicide. In particular, tbe seed wheat was destroyed
by the fungus Tilletia trifid. In the past the seed wheat had
been treated with mercurous and mercuric chloride which
was not very effective against the fungus. In 1954 some of
the seed wheat was treated for tbe first time with O· 2 %
·chloroble' or 'surmesan A' which contains the fungicide
hexachlorobenzene. This fungicide must not be confused with
the insecticide benzene hexachloride:

lteodtlorolMlnl_
Pecl'icMltlel._

C10Cl' Cl

Q\,. 10

o
C,CI,

FUNGICIDE

Blnl_ Heaadllaricle
Heaodllclfocyclo*­

,.."."."i_: "Ga_.-..:·"L""-

O
H Cl

Cl H
H Cl

ClH
H Cl

Cl H

C,H,CI,
INSECTICIDE

Fig. 1 See text
The hexachlorobenzene-treated seed wheat was first issued

in 1954 in the Urfa Province, and in tbat year the first cases
of porphyria appeared in that Province. In 1955 the treated
wheat was also issued in the Provinces of Diyarbakir and
Mardin. Dr. Cam found the affected cbildren had been
eating bread made from the wheat which had been issued to
the peasants for planting; he quite rigbtly suspected that
tbe seed wheat was responsible for the epidemic.

The announcement of his views caused a considerable out­
cry in the newspaper. The matter was complicated because
the Ministry of Agriculture believed, with good reason, that
unless the wheat was treated with tbe hexachlorobenzene the
crops would be very poor. The Health Ministry, on the other
hand, wished to stop the use of the new fungicide. The
problem has not yet been re olved and the hexachlorobenzene­
treated wheat is lill i sued, with due warning that it hould
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not be eaten. evertheles much of the wheat is till milled
into flour and every year many hundreds of the children de­
velop the ymptom of porphyria. Dr. am estimates tbat
about 5,000 children have eriou ymptoms of porphyria
and no doubt many thousand more are mildly affected.
Forms 0/ Culaneous Porphyria

Three form of cutaneous porphyria have already been
de cribed : I. very rare form of porphyria, which causes
cutaneou ymptoms in infancy, i knowp a congenital, or
erythropoietic porphyria; les than 70 ca e have been
de cribed in the world literature. Thi rare disorder is in­
herited as a Mendelian recessive character, it is a ociated
wilt anaemia and an enlarged pleen, and the porphyrin
production i in the bone marrow. 2. In South Africa
many Afrikaner are affected by an inherited form
of porphyria that often causes bli tering of tre expo ed skin
and ome increased pigmentation and hairiness in
adults, but eldom in children. Thi i a Mendelian do­
minant form of porphyria, porphyria variegata; all the South
African ca e trace back to one ancestor who married at the
Cape in 1688.4 ,5

3. A cutaneous form of porphyria which is not inherited,
and which cau e imilar cutaneo'u ymptom in middle life,
porphyria cutanea tarda, or ymptomatic cutaneou por­
phyria, i al 0 found poradically. It i often a ociated with
the exce ive u- e of alcohol. This symptomatic type of por­
phyria i frequently een in the Bantu, especially if they are
accustomed to drinking an exce ive amount of the native
drink, kokiaan. 6 •

The Turkish Epidemic
I visited Turkey in 1960 to ee the affected children.

Unlike congenital porphyria the ymptom did not start in
infancy. The Turki h children developed much greater pig­
mentation of the skin and hairine of the face tnan occurred
either in porphyria variegata or in the sporadic cases of
ymptomatic porphyria in adults. In the village, several

members of the same family were frequently affected. They
are called the 'monkey children' by the peasants becau e of
the pigmentation and hairiness of the face. Besides blisters
and ore on their hand and face and the dark pigmentation
and bairines , these children usually had enlarged livers, and
li er-function tests showed marked impairment of liver
function. Tt-ey did not have splenomegaly and were usually
not anaemic. They were generally undersized and had
apparently been undernouri hed before tbey developed
porphyria. Their dark-red or brown urine contained great
quantities of porphyrin, but no increase of the porphyrin
precursor, porpbobilinogen. There was little or no increase
in the porphyrin excretion in tbe faeces. Analysis of the urine
and stool porphyrin gave re ults very imilar to those
found in the Bantu cases 'of cutaneous porphyria. 7,s

Most of the children with cutaneous symptoms were aged
between 5 and 15. In some affected families babies at their
mother: breast developed pigmented patche on the kin
rather like a ringworm or fungus infection. The e babies
did not have a sen itive kin that abraded or blistered, nor
did they excrete increa ed quantities of porphyrin in the
urine. 0 fungus ha been recovered from their skin lesion,
which are not at all like cutaneou porphyria. It is po sible
that some of the hexachlorobenzene i ab orbed via the
mother's milk and that in babies it cause a direct skin
reaction.

This epidemic is particularly tragic because the children
who were first affected in 1956 are still affected today, although
tbey bave not eaten bread made from wheat treated with
the fungicide since the diagno is was made. Their sores
tend to heal during the winter months and break out again
during the ummer months, and some of these cbildren have
now contractures of their bands and some have osteomye­
litis of the bones of tbe hands and atrophy of the terminal
digits. Otbers have marked scarring of the fa~. The children
who have been treated in bospital on a high-protein diet
still how symptoms although they have improved. It appears
that once the liver has been so damaged that there is serious
di turbance in the porphyrin metabolism, improvement
i. po ible, but relap e occurs very easily and in many cases
ymptoms persist.

Dr. Schmid has fed rats with tbe fungicide-treated wheat
and they al 0 developed cutaneous porphyria and excreted
large amounts of uroporphyrin and coproporphyrin in the
urine. The children in the Turkish epidemic did not develop­
abdominal pain or neurological symptoms, such as occurs
in acute porphyria variegata or intermittent acute porphyria,
and they did not excrete porphobilinogen in the urine-the
porphyrin precursor that is found in the urine in intermittent
acute porphyria and in porphyria variegata ~uring an acute
attack. In fact the syndrome affecting the children in Turkey
is very similar to that affecting the Bantu of South Africa
and the sporadic cases of porphyria cutanea tarda, except
that children are affected and not adults, and the pigmen­
tation of the skin and the hirsutism is greater than has been
seen before-a truly remarkable phenomenon.

The difficulty in distingUIshing between the treated and
untreated grain makes it hard to discover how much of the
seed grain is used for food. It is also difficult to find out how
long the patient has been eating the toxic wheat. However,
except for a few sporadic cases, all the children have been
affected in the Provinces of Diyarbakir, Mardin and Urfa.
Most of the wheat has been sold in the country areas and tbe
affected children are mainly from tbe villages and farms and
not from the towns.

It appears likely that the symptoms of cutaneous por­
phyria are so severe in these children because they already
suffered from malnutrition, in particular_shortage of sufficient
protein, and, as a result, had poor'liver function. The Ministry
of Agriculture considers that it is not feasible to stop the
distribution of the hexachlorobenzene-treated seed wheat
on account of the danger of famine. However, it appears to be
extremely difficult to prevent the wheat from reaching tbe
merchants and millers. 0 effective measures have yet been
found to stop the epidemic. My suggestion was that the seed
wheat should be stained with a dye, perhaps methylene blue,
and a small proportion of it crushed. Then, if it was used for
making flour, the dye would pass into the flour and would
colour the bread. If this was done the wheat would be easy
to trace and it would not be possible to use the wheat for
making bread by mistake. It is most important that urgent
action should be taken because otherwise, in the affected
provinces, a large number of the future generation are going
to be permanently handicapped.

COMME T

Poverty and ignorance is the root of the problem. The
peasants in Eastern Turkey are living on a diet which is
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extremely low in protein, the children usually getting no meat
and very little milk. The protein of the diet could be in­
creased cheaply and effectively by adding protein to the
flour that is used for making bread. For instance, soya-bean
protein and protein from fish which is readily available from
the coastal areas. The fortified flour could then be sold to
the very poor Turkish and Kurdi h peasant in Eastern
Turkey.

The Bantu of Mrica also eat a diet which is lacking in
sufficient protein. The Government of South Africa has done a
great deal to counteract protein deficiency in the Bantu by
adding protein to wholemeal flour. This can apparently be
done very economically. If these measures offortifying the flour
with protein are also carried out in Turkey, there should be a

very great improvement in the general health of the popula­
tion, particularly of the children. Improved nutrition would
aid the recovery of the thousands of children who are already
affected by toxic porphyria, and improve the general health of
the population as a whole. These mea ures could be under­
taken with the a i tance of the Turki h Government and
perhap help from the United States or the nited ations.
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A UNUSUAL CYST OF THE MESENTERY
J. S. VAN DER POEL, M.B., CH.B. (CAPE TOWN), DIP. SURG. (RAND)

Part-time Senior Surgeon, Voortrekker Hospital, Kroollstad

Mesenteric cysts and enteric or enterogenous cysts are
described with certain essential and characteristic differences,
and their differentiation is often import.ant in the manage­
ment of a case at operation.

I should like to describe a case which does not conform
to the classical and which is of sufficient rarity to warrant
publication.

Incidence
Mesenteric cysts are recorded as occurring in the omentum,

mesentery, and retroperitoneal regions on an average of
1 per 100,000 admissions. Bealtrs et aP report an incidence
for the chylous variety of 9 per 1,000,000 admissions to the
Mayo Clinic, being 9 of 174 mesenteric cysts. Gross,l on the
other hand, apparently found a higher incidence-5 of 19
cases reported.

Description
Mesenteric cysts are described as thin-walled, usually

single, lying between the leaves of the mesentery or meso­
colon, or in the omentum.

As they are seldom tensely filled, they are flabby, soft
tumours of a slow growth, and usually freely mobile. A
dumb-bell shape is common, with the tumour bulging out
on either side of the mesentery and the bowel saddling the
mass.

The walls consist of connective tissue with an inner lining
of endothelial cells. They may be unilocular or multilocular,
and the variety known as chylangioma has been descn'bed
as an anastomosing network of lymph spaces supported
either by thin walls or thick septa.

The contents of these mesenteric cysts are usually serous,
but may be chylous-a thick, milky, white fluid.

The absence of a muscle coat in these cysts has been
emphasized by Gross,l but Thompson and Chambers5

report a chylangioma in the walls of which some smooth­
muscle fibres were found.

Aetiology
Various theories for their origin are propounded. Bealtrs

et al. 2 postulate that they are mainly pre-formed develop­
mental abnormalities. He feels that a few cases may be

traumatic in origin or that they are occasionally formed by
degeneration of lymph nodes.

Ewing6 states that they are all true chylangiomata due to
congenitai or acquired ob truction of the lacteals.

Gross1 postulates their development from misplaced
lymphatic tissues, which proliferate and accumulate fluid
due to the lack of communication with the normal lym­
phatic system.

Lee7 advances the theory of rupture of a lymphatic with
extravasation and cyst formation, for which he has some
experimental evidence.

Enterogenous cysts or duplications of the alimentary
tract are all presumably embryonic aberrations, though the
theory of the mechanism of origin varies. This is thought
by some to be a sequestration of groups of cells, by others
diverticulae of the intestinal canal, or, again, errors during
vacuolation from the solid phase of development.

These cysts vary enormously in their site of development,
arising anywhere from the tongue to the anus; and in their
size and shape, from small cystic tumours to extensive
reduplications of large segments of bowel.

Differentiation
Certain features are emphasized in the differentiation

between enterogenous cysts and mesenteric cysts:
1. Mesenteric cysts are thin-walled with an endothelial

lining. Enlerogenous cysts are thick-walled, the walls con­
taining muscle coats. They are lined with muco a.

2. The duplication lies immediately adjacent to the bowel,
and its musculature is so intimately associated with that of
the bowel that they cannot be separated easily from one
another.

3. The blood supply of an enterogenous cyst is the same
as that of the adjacent bowel, so that it cannot be removed
without impairing the blood supply of the adjacent intes­
tinal segment.

The clinical picture in the e two conditions may be identical
in that many present with a painless, lowly enlarging mass
in the abdomen, which is usually freely mobile and shows a
gasless shadow on X-ray, di placing the intestines.

However, the majority will present with complications
in the cyst that will alter the clinical picture accordingly.




