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Acquired Porphyria in Man and Rat due 
to Hexachlorobenzene Intoxication 

. SINC:E 1956, an outbreak of cutaneous porphyria 
mvolvmg several thousand cases has been noted in 
~hr~e. south-eastern provinces of Turkey1 , Affected 
mdividuals, predominantly children and adolescents, 
exhibit photosensitivity with hydroa restivale marked 
porphyrinuria and hepatomegaly, but no abdominal 
or neurological symptoms. Epidemiological studies 
suggested the p~ssibil!ty that the disease might be 
related to the mgest10n of wheat treated with a 
fungicide containing hexachlorobenzene1,•. Since 
d~ect verification of this possibility by field investig­
ation has not been obtained1, and since the available 
toxicological information on hexachlorobenzene is 
conflicting3, an attempt was made to produce hexa­
chlorobenzene porphyria in rats. 

Adult male Sprague--Dawley rats were fed ad lib. 
ground 'Purina Laboratory Chow' containing O ·2 per 
cent hexachlorobenzene. Urinary and frecal excretion 
of porphyrins and porphyrin precursors were determ­
ined periodically', and tissue porphyrins5 and liver 
catalase6 were measured in rats killed while 
porphyric. 

. Of a tot~l of 3~ r_ats started on the experimental 
diet,. 13 died w1thm _the first month, exhibiting 
te:munal t~emor, ataxu~, w~akness, and paralysis, 
without _evidence of maJo~ ~1sturbance in porphyrin 
~etabohSJ_Il, II?- the remam1_ng 20 rats, a significant 
mcrease. m urmary excretion of porphyrins and 
porphyrm precursors was first noted after 2 to 8 weeks 
of hexachlorobenzene administration (Fig. 1). Peak 
excretory values per 24 hr. were as follows (normal 
values in parentheses): ~-amino-lrevulinic acid, 
1 ·40 Il'gm. (0 ·06 mgm. ') ; porphobilinogen, I 6 ·96 
mgm. (0·01 mgm. 7); uroporphyrin, 0·360 mgm. 
(t~ace•); coproporphrrin, 0·21~ mgm. (0·016 mgm.•). 
Shght to moderate mcreases m frecal excretion of 
copro- and proto-porphyrin were also noted. From 
200 ml. of rat urine, 55 mgm. of crystalline porpho­
bilinogen were obtained•. 

In rats in which hexachlorobenzene administration 
was discontinued shortly after these peak excretory 
values had been approximated, the disturbance in 
porphyrin metabolism was rapidly reversed with 
return to normal excretion values within a week. 
However, maintenance of high levels of porphyrin 
excretion by continued feeding of hexachlorobenzene 
!or two_ to three ~eeks re~uited in an apparently 
1~rev~rs1ble P?rphyr1? stat~, m which marked porphy­
rm~1~ coll:tmue~ m spite of cessation of drug 
admm1stration (Fig. 1). These animals died with the 
neurological complications described above. 

:i=iepat?megaly . was common in porphyric rats. 
H1stolog1ca! studies revealed liver cell degeneration, 
n:ost promment around central veins, and increased 
size ~nd ni:mber of Kupffer cells. Chemical analysis 
of hver tissu~ showed the following results, per 
100 gm. w~t tissue (normal values in parentheses) : 
uroporphyrm, 0 ·4-0 ·5 mgm. (trace•) ; copro- and 
proto-po~~hyrin, 0 ·05-0 · 15 mgm. (0 ·01-0 ·02 mgm.•) ; 
porphob1hnogen demonstrable• in aqueous extract of 
liver tissue. No significant reduction in liver catalase 
activity was found. 

In the blood, concentrations of hremoglobin, 
copro- and proto-porphyrin were normal while 
)iroporphyrin was not detectable. At ~utopsy, 
mtense red fluorescence was observed in the cortex 
of long bones, but not in the marrow. 
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Fig, 1. Urinary excretion of porphyrins and porphyrin pre­
cursors In a 360-gm. male rat fed hexachlorobenzene. The 
rat died on the 68th day of the experiment, that is, 63 days after 
the start of the hexachlorobenzene administration and 12 days 

after the toxin had been withdrawn 

These results demonstrate that in the rat chronic 
ingestion of hexachlorobenzene mav indeed result in 
a profo~d disturbance in porphyrin metabolism, 
characterized by increased amounts of porphyrins 
and porphyrin precursors in the liver and excreta, 
"'.ith histological evidence of hepatocellular degenera­
tion. These findings support the suggestion1, derived 
on the basis of epidemiological data, that hexa­
chlorobenzene ingestion is the cause of the recent 
outbreak of porphyria in Turkey. This experimental 
result is of particular interest in that, hitherto 
human porphyria was assumed to be genetically 
determined, because conclusive evidence for the 
existence of a purely acquired form of this disease 
has been lacking. The widespread appearance of 
:porphyria among three genetically distinct populations 
m south-eastern Turkey-domestic Turks, Kurds and 
Turks repatriated after several centuries of residence 
in the Balkans-makes its dependence on an inherited 
abnormality extremely unlikely. 
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