
PORPHYRIXS IN PERIPHERAL NERVES 329 

v96, 584. v83, 167. 
11. Weiland, 0. P., Hutchings, B. L., Williams, 14. Baumgartel, T., John, D., Nutrition. Abst .  Rev., 

J. H., Arch. Biochenz. Biophys., 1952, v49, 205. 
12. Nichol, C. A., Fed. Proc., 1952, v l l ,  452. 
13. - , PROC. Soc. EXP. BIOL. AND NED., 1953, 

1953, v23, 79. 

Received November 14, 1957. P.S.E.B.M., 1958, v97. 

Occurrence of Porphyrins in Peripheral Nerves." (23731) 

HARVEY M. SoLofiror\Tt AND FRANK H. J. FIGGE 
Department of Anatomy,  University of Maryland, School of Medicine, Baltimore 

The occurrence of porphyrins in the central 
nervous system of a wide variety of animals 
was first described by Kluver( I ) .  In his 
extensive survey of the nervous system of a 
large number of vertebrates, he(2) was able 
to demonstrate that the white matter of the 
central nervous system of warm-blooded ani- 
mals contained coproporphyrin. Later, he 
extracted protoporphyrin in variable amounts. 
Kluver's spectroscopic examination of the 
peripheral nerves revealed that porphyrins 
were present in the optic, trigeminal, facial, 
and auditory nerves( 1,2). He was unable, 
however, to detect the presence of porphyrins 
in the occulomotor group of nerves (111, IV, 
VI) or in spinal nerves. Further quantita- 
tive and qualitative study of the porphyrins in 
the central nervous system (3,4) confirmed 
Kluver's observations and i t  became apparent 
that the porphyrin in the central nervous sys- 
tem was a mixture of coproporphyrin and pro- 
toporphyrin. The discovery that the copropor- 
phyrinuria in patients with poliomyelitis in- 
volved a type I11 porphyrin(7) focused at- 
tention on the coproporphyrin I11 concentra- 
tion of the nervous system. Blanchard iso- 
lated and crystallized the coproporphyrin 
from beef brains and established that this was 
the type I11 isomer on the basis of the melt- 
ing point of the methylester. It was early 
observed by one of us that the red fluores- 
cence of the porphyrins in the nervous system 
was not uniformly distributed. Quantita- 
tive determinaton revealed a higher concen- 

tration of coproporphyrin I11 in the medulla 
oblongata and brain stem than in cerebellum, 
cerebrum or spinal cord. Since porphyrin was 
abundant in the conduction areas of the cen- 
tral nervous system, and was found to be 
most concentrated in the important medullary 
region, i t  was postulated that the porphyrins 
may be involved in the process of conduction 
of nerve impulses. However, such a hypothe- 
sis would be untenable if porphyrins were ab- 
sent in peripheral nerves. I t  was, therefore, 
decided to determine whether porphyrin was 
present in peripheral nerves and in what 
amounts. It was found that both protopor- 
phyrin and coproporphyrin were relatively 
abundant in peripheral nerves. Jloreover, it 
was observed that the peripheral nerves con- 
tain approximately 2 molecules of copropor- 
phyrin to each molecule of protoporphyrin. 

Methods and materials. The lumbo-sacral 
trunk and portions of the sciatic nerve were 
removed from the pigs immediately after they 
had been slaughtered. The nerves were 
transported to the laboratory in plastic bags 
packed in salted, crushed ice. They were sep- 
arated from fat and blood vessels. washed in 
distilled water to remove blood. and either 
used immediately or wrapped in Saran and 
stored in the deep freeze. For each determin- 
ation, 150 g quantities of nerves were homo- 
genized in a blendor with 500 ml of 4: 1 ethyl 
acetate-glacial acetic acid for 20 to 30 min- 
utes. The mixture was placed in the deep 
freeze until the temperature reached 6 ' C and 
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separated according to the method of 
Schwartz and \Vikoff ( 6 ) .  Quantitative deter- 
minations of copro- and protoporphyrin con- 
centrations were made fluorometrically ( 5 ) .  

R ~ ~ u l t s .  The results of 5 determinations 
are shown in Table 1.  I t  is apparent from 
this that the amounts of porphyrin in peri- 
pheral nerves are even mare abundant than 
in the central nervous system. The porphy- 
rins in peripheral nerves were found to he 
difficult to demonstrate spectroscopically, but 
the emission bands of porphyrins in peripheral 
nerves were observed with a Gaertner quartz 
spectrograph. 

The dominant porphyrin in peripheral 
nerves as in the central nervous system was 

coproporphyrin 111. It was noted, however, 
that there was a constant ratio of copropor- 
phyrin to protoporphyrin when the nerve 
tissue was protected from autolysis before the 
determination. 

Summary. Both coproporphyrin I11 and 
protoporphyrin were determined in the peri- 
pheral nerves of pigs. An average of 5 de- 
terminations showed that 100 g of nerve con- 
tained 94 pg of coproporphyrin and 45 pg of 
protoporphyrin. The ratio of coproporphyrin 
to protoporphyrin was approximately 2 : 1 and 
appeared to be constant. 
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The finding of solid silica in lungs and other 
tissues and its toxicity when inhaled or in- 
jected intravenously has led to attempts to 
produce lesions by ingestion. ( Piezoelectric 
effects of crystalline silica have been blamed 
but no piezoelectric effect is possible unless 
the crystal is compressed in one direction.) 
Silica occurs in food and to the extent of 2% 
in human blood ash. \Ye wished to deter- 
mine whether 10% of the diet as silica dust 
would be toxic. Seventy weanling rats were 
divided into 7 groups of 10 rats each. One 
group was fed Purina dog chow and the others 
90% Purina dog chow and 10% of one of the 
forms of silica shown in Table I. 

The rats were fed these diets 3 months and 
then killed and histological preparations made 
of the stomach, small and large intestine, liver, 
spleen, pancreas, adrenals, mesenteric lymph 
nodes and lung. No lesions were found in 
any of the organs studied. 

I t  may be objected that 3 months is not 
sufficient time to produce lesions with silica. 
Clinical symptoms of silicosis have been re- 
ported in humans breathing silica dust for 6 
months but most cases studied have been ex- 
posed to silica dust from 1 to 40 years. If 
the rat is to be used as an experimental animal 
it must be assumed that it lives more rapidly 
and that changes occur in less time than in 


