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As Schmid? and Watson® have both pointed out, if the fore-
going arguments are valid, this disease must be described as the
first example of an acquired porphyria in man arising without
regard to genetic or constitutional factors. This assumption was of
sufficient importance to have led some authors to revise the classi-
fication of porphyrias.?’?

During our study of the Turkish type of cutaneous porphyria,
undertaken in the summer of 1958, and especially in our field studies
and surveys in southeastern Turkey the following observations were
made-:

1. Exposure of the local population to hexachlorobenzene was
virtually complete in some areas but the incidence of porphyria was
very small. Explanation of the exposure to hexachlorobenzene is as
follows : In the fall of 1954, seed wheat shipments into certain villa-
ges and townships in the region were delayed and the farmers were
forced to buy up the local supplies of wheat to plant. When the seed
wheat (treated with hexachlorobenzene) finally arrived, it replaced
the wheat which had been planted and was consumed more or less
equally by virtually all the inhabitants.

Despite this widespread exposure, only a small fraction of the
population developed porphyria. In the town of Bismil, for example,
where the percentage of affected individuals was one of the highest
in the region, less than 150 people out of a total population of 3,000
(almost all of whom were known to have eaten treated wheat) were
affected.

2. Frequently more than one member of a family was affected
in families with porphyria.

3. In several families where one man had married twice ‘it
was found that all the children of one mother were affected while
the children of the other mother escaped, although all had eaten trea-
ted wheat.

4. In some instances where two families shared a house and
prepared food (including baking bread) in common it was found that
the children of only one of the families were affected.

5. In the year 1958, when hexachlorobenzene ingestion had
been established as the direct cause of porphyria, some villagers con-
tinued to deny that this could be so since they claimed to have eaten
the treated wheat for at least a year with no ill effect. As a matter
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of fact it was this situation which delayed the pinpointing of hexach-
lorobenzene as the causative agent for some two years.

The Genetic Basis of Predisposition to Porphyria

In view of these observations we feel warranted to consider the
possibility that some sort of constitutional predisposition exists,
which permits hexachlorobenzene to be effective in precipitating
porphyria, and that a genetic factor is the most likely possibility.
Arguments against this position can be rebutted as follows :

a) The fact that the disease had not been seen in the past is
not enough to rule out genetic predisposition since the population
had not been previously exposed to hexachlorobenzene. Since it has
been demonstrated that this exposure is the immediate cause of
the disease, in the absence of such exposure it cannot be determined
whether or not a hereditary predisposition to porphyria existed in
the ancestors of the present population. However it does not seem
illogical to assume that such a predisposition existed and passed
benignly from generation to generation until such time as the disease
was triggered in susceptible individuals by hexachlorobenzene
exposure.

b) The fact that the disease occurs with equal frequency in
Turks, Kurds and Turkish immigrants cannot be accepted as an ar-
gument against genetic predisposition since even strictly isolated
populations with distinct origins cannot be regarded as having en-
tirely unique genotypes. Such populations may differ from others in
respect to the frequencies of certain genes but it is hard to believe
that the three populations of southeastern Turkey would originally
have developed different frequencies of the genes which might cause
variability in predisposition to porphyria since the environmental
conditions for the expression of these genes were absent at the time
that the populations were separated. That is, such genes would have
had no selective advantages or disadvantages in any of these popu-
lations and hence it is quite unlikely that any significant difference

from normal frequencies would have arisen in any one of the three
populations. Moreover, intermarriage among the people of these
three groups has been quite common and it is probable that a new
level of genetic equilibrium has been established in the population
at large as a result of interbreeding.
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is not statistically significant as is demonstrated by chi-square test
in table 4. This constitutes statistical evidence for the validity of the
hypothesis.

Conclusion

Until more convincing evidence for another hypothesis is provi-
ded, it seems permissible to accept the hypothesis that genetic predis-
position to a type of porphyria does exist in southeastern Turkey and
that it is transmitted by a single dominant gene of vanable penetrance
in different age groups. :

Summary

Evidence for the existence of a genetic factor in the etiology of
porphyria turcica is presented together with a statistical analysis of
the probable genetic situation in families with affected children.

The comparatively low incidence of the disease in areas where
virtually the entire population is known to have been exposed to
hexachlorobenzene, the precipitating agent, together with the facts
that affected families frequently included more than one member
with porphyria and that in several families containing half brothers
and sisters the children of one mother escaped while those of the
other were affected, are all cited as reasons for concluding that a
predisposing factor must exist side by side with the causative, or
triggering, factor of hexachlorobenzene ingestion. The nature of the
outbreak is such that the historically diverse origins of the local
population do not preclude genetic predisposition and are felt to be
of comparatively little significance, particularly in view of the large
amount of intermarriage and the consequent mingling of genes that
has taken place in the region.

Evidence from field studies that this disease practically never
appears in both parents in affected families despite their common
exposure to hexachlorobenzene, indicating a recessive gene, combined
with evidence that this form of porphyria is largely confined to child-
ren and adolescents, is presented as support for the hypothesis that
there is, indeed, a genetic factor involved in porphyria turcica and
that in all probability the defect is transmitted by a dominant gene
of low penetrance in older persons, '



200 ’ THE TURKISH JOURNAL OF PEDIATRICS

REFERENCES

1. Ockner, RXK, and Schmid, R.: Acquired porphyria in man and rat due to
hexachlorobenzene intoxication, Nature 189 : 489, 1961.

2. Schmid, R.: Cutaneous porphyria in Turkey, New England J. Med. 263 : 397,
1960.

3. Watson, CI.: The problem of porphyria - some facts and questions, New
England J. Med. 263 : 1205, 1260.

4. Cripps, D.J.: Porphyria: the classification reviewed, Univ. Mich. Med. Bull.
28 : 252, 1962.

5. Stern, C.: Principles of Human Genetics, San Francisco, W.H. Freeman and
Co., 1949, p. 167.



