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Acute intermittent porphyria is an
inherited metabolie disorder prescnt-
ing a varied symptomatology, com-
monly abdominal pain and an ascend-
ing paralysis. Chemically, the
disorder is characterized by an ae-
camulation of porphyrins and por-
phyrin precursors in the liver and an
clevated  exeretion of these com-
pounds, prineipally porphobilinogen,
in the urine (Sachs, 1931, and West-
ail, 1952}, Dmesherg (1932) report-
ad an clevated porphyrin exeretion
in a patient receiving allylisopro-
prlacetylearbamide [Sedormid].
This observation suggesied fo
Sehmid and Schwartz  (1952) =
meansg of experimentally producing
porphyria. In recent jyears other
investigators have used Sedormid, or
a water solnble analogue, allylisopro-
prlacetamide, abbreviated as ATA,
to induee an experimental porphyria
of the acute intermittent type in
rabbits, rats and chick embryos
{Benard, ot al., 1953, and Labbq, et
al., 1954). However, it is possibla
that in the genetically determined
human type of acute intermittent
porphyris, the biochemical mecha-
nism responsible for porphobilino-
genuria may not be the same as that
produced by a chemical such as
Sedormid or ATA. The genctic ab-
normality would be expeeted to have
4 single locus of effect (Giraud, et
al.,, 1960), whercas the chemically

induced malfunction possibly has a
multiple locus.

It was noted that during the peri-
od of experimental porphyria indue-
tion in albine rats, they became very
lethargie, and their congumption of
food and water, offeved ad libitum,
dropped to zero. Remembering that
ATA iy structurally related to the
barbiturate family, and during these
experiments was administered {wice
daily for three consecutive days, this
is not surprising, Therefore we in-
vestipated malnutrition In experi-
mental animals as a possible com-
plicating factor in drug indaced
porphyria experiments,

MErmops AND MATERIALS

Four groups of male Wistar rats
were uged in this study, with five
animals in each pgroup. Porphyria
was induced and maintained by the
subcuataneous injsction, twice dally
for three consecutive days, of 23
mgm of AIA in 1 ee of warm, iso-
tonie saline,

The first group was given AJA
and fed by stomach tube once daily
with 3.5 ce of an agqueous solution
containing 4 # of glucose, 10 mgm of
thiamine, 5 mgm of riboflavin, 30
mgm of niacin, 30 mgm of pyridox-
ine and 30 mgm of vitamin C. A
second proup was given AIA, and
fed by stomsaech tube once daily with
3.5 ce of an aqueons solution con-
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taining only ihe B and C vitamins.
The third group were deprived of
all food and water except the glu-
cose and B and C vitamin solution
fed to group one, also delivered by
stomach {fube. Finally, the feurth
group was Untreated, and starved
for the duration of the experiment.

The animals were weighed hefore
starting the experiment, and daily
during the experiment. Following
three days of treatment, the animals
were sacrificed by cervical separa-
tion. The livers were removed alter
the method of Rokitansky, blotted
upon filter paper, and weighed.
These data are summarized in Table
1.

OBEERVATIONS

The average weight loss of the
starved animals was the same, and
the percent weight loss almost the
same as that of the porphyrie rats
foree fed a vitamin I3 supplement.
However, the livers of the rats of
bhoth porphyrie groups showed over
a two-fold inerease in weight over
those of the normal starved group,
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and almost the same increase over
the livers of the normal starved
gronp forece fed with glucose and
vitamins, The porphyrie animals
that were Torce fed glucose and vita-
ming suffered the least loss of weight,
and the normal animals fed the iden-
tical ration a 1.4% greater loss. The
starved animals lost more weight
than the normal animals that were
fed, with a large increment of this
loss reflected in the sacrifice of liver
carhohydrale stores. The porphyrie
rats, which were fed upon vitamins
only, lost more weight than all of the
other proups and axhibited the great-
est. hepatie enlargeinent.

Discossrox

‘When the liver 1s healthy, por-
phyrins are excreted harmlessly into
ihe bile; when discaged, they are
retained in the blood and symptoms
are produced (Sherloek, 1855). In-
asmuch as animals treated with ATA
become lethargic and do not feed,
it was postulated that maluoutrition
might be one of the factors contribut-
ing to the hepatic enlargement re-

Tarre 1.—Summarization of the Weaight of Livers and Changes in Body
Weight of the Four Groups of Rats.

ATA-TREATED Now-TREATED
GHlucose vitaming Vitamins Flucose vitaming Btarved

Average starting weight

of each group .... 298 gms 287 gmas 295 gmes 293 gms
Average finishing welght

of each group..... 24% gms 232 gms 243 gms 238 pma
Average weight loss

for each group .... 47 gmsz 55 gms 52 gms 55 gms
Percent weight loss

for each group ... 1682% 19.0% 17.6% 18.9%
Average llver weight

for each group ... 13 gms 13.3 gms R gms 6.2 gms
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sponse to the drug. Vitaming of the
B eomplex enter info several of the
enzyme systems present in the liver;
aseorbic acid iz necessary for the
formation of intercellular substances.
Hence it wus postulated that an ade-
quate supply of these metabolie
catalysts, eoupled with suffieient glu-
goge to supply the immediate calorie
requirements of the starving animal,
wonld protect the liver from the
inerease in size commensurate with
experimental porphyria.

The results indicate that the vita-
min and glucose therapy had a bene-
ficial effect upon the body’s general
economy. These anmimals lost less

veight than any other group. The
starved animals lost less woeight than
all others, the glucose and vitamin
feeding protecting the normal group.
However, energy and vitamins are
obvicusly insufficient to prevent some
loss, and it is thought that a protein
should have been added to the diet.

The porphyrie rats fed on vita-
mins alone suffered the greatest loss
of weight as well as having the most
enlarged livers, while the ALA treat-
ed animals fed upon sugar and vita-
mins exhibited greatly enlarged liv-
ers, It iz thought that the hepatie
effects of experimentally indueed
porphyria will not be ameliorated
by fortifying the diet with BB ecom-
piex and C vitaming, and using glu-
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cose to supply the caleulated energy
requirements of the animal.
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