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Congenital Erythropoietic Protoporphyria
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Analyses in Two Brothers

By F. STANLEY PORTER AND BETTY A. LOWE

E RYTHROPOIETIC protoporphyria, a newly recognized abnormality of

porphyrin metabolism, has recently been described by Magnus et al.’

In their patient, a 35 year old male, the disease was characterized by photo-

sensitivity with an immediate reaction of the skin upon exposure to a light

source of 400-410 m�t wave length, excessive amounts of coproporphyrin and

protoporphyrin in the red cells and stools and fluorescing normoblasts in the

bone marrow. There was no evidence of liver disease or anemia. The unique

features of this disease were the apparent origin of excessive amounts of proto-

1)orphyrin from the bone marrow and the development of a heretofore un-
described type of photosensitivity as a result of the increased amounts of this

porphyrin. Since the original description there have been three additional

reports of this syndrome. �‘

This paper describes the case histories and results of various clinical studies

and porphyrin analyses in two brothers with erythropoietic protoporphyria.

MATERIAL AND METhODS

Porphyrin Analyses

The methods used were essentially those outlined by Schwartz and his co-workers.�

After extraction from the specimen material, the porphyrins were determined in 1.5N

hydrochloric acid photofluorometrically with a porphyrin standard comparison. This

standard was prepared from the methyl ester of coproporphyrin 1110 which was re-

crystallized to a constant melting point, hydrolyzed and dissolved in 1.5N hydrochloric

acid.
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Fig. 1.-Patient A. G. 5 days after admission to the hospital.

CASE REPOR’I’S AND RESULTS

522 PORTER AND LOWE

Case #1

A. C., 6 year 01(1 white male, �as first seen in January, 1960, because of pain, swelling

and redness of the hands and face as well as jaundice of 3 days duration. There had been

a similar episode the previous winter which lasted 2 to 3 days. Physical examination re-

vealed marked erythema and edema on the back of the hands and face, particularly

over the flOSC and the tips of the ears. He complained bitterly of burning, tingling and

itching in these areas and constantly rubbed them with a damp wash cloth. There was

moderate hirsutism and the skin was of a peculiar olive tan color. The sclerae were icteric.

The liver and spleen were both palpable 3 ciii. below the costal margin and quite firm.

After 3 days the pain and edema subsided with subsequent peeling of the skin over the

involved areas and scar formation on the tips of the ears and nose (fig. 1). During the

next 4 months, he had numerous similar attacks, each preceded by exposure to sunlight.

On one occasion this was dramatically demonstrated when he visited a zoo on a sunny

(lay completely covered except for his left forearm. \Vithin minutes lie complained of

tingling and pain in the exposed area. \Vithin hours there was edema and erythema

followed by blistering and peeling.

On admission the hemoglobin concentration was 7.4 Gm. per cent. The reticulocyte

count was 21.0 per cent and the serum bilirubin concentration was 4.9 mg. per cent,

1.6 mg. per cent direct. Subsequently, lie became increasingly more anemic, leukopenic,

and moderately thrombopenic. An elevated reticulocyte count persisted until transfusion

prior to surgery (table 1). Other hematologic studies were normal except for an elevated

fecal urobilinogen. A peripheral blood snwar revealed morphologically normal red cells,

except for some polychromatophilia, and a normal white blood cell differential. A bone
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CONGENITAL ERYTHROPOIETIC PROTOPORI�HYRIA. i 523

Table 1.-Summary of Hematologic Data in Patient A. G.

Pre-Splenectomy Post-Splenectomy
Range of values obtained

over a 4-month period 1 month 2 years

Hemoglobin (Gm.%) 8.2-5.3 11.0 11.6

Reticulocytes (%) 11.0-21.6 1.0 0.1

White blood cells/cu.mm. 8,000-3,00() 10,000 12,500

Platelets/cu.mm. 140,000-90,000 500,000 226,000

Fecal urobilinogen Ehrlich

units/100 Cm. stool 203 22.2

Erythrocyte osmotic

fragility0 slight increase in resistance

24 hr. 48 hr.

plain with glucose plain with glucose

Erythrocyte auto-

hemolysis (%) .32 .33 2.9 2.1 - -

#{176}Osmotic fragility of the erythrocytes was (lone by Dacie’s method� after inCul)atiOfls at

37 C. for 24 hours.

fErythrocyte autohemolysis was determined by Dacie’s method7 with and without the

addition of glucose and after 24 and 48 hours incubation at 37 C.

marrow smear revealed erythroid hyperplasia with no morphologic abnormalities. No

inclusion bodies were seen in the normoblasts. Cr�1 erythrocyte survival studies demon-

strated a normal half-life following heterologous transfusion lMit a markedly shortened one

following autologous transfusion (fig. 2). Liver function studies demonstrated some

laboratory evidence of hepatic involvement (table 2). Routine urinalyses were normal

and no increased excretion of lead, arsenic or mercury was found.

On the basis of the hematologic data and red cell survival studies, a diagnosis of

hypersplenism was made, and splenectomy was performed. At surgery, the liver and

spleen were enlarged and firm, each 11 ciii. below the costal margin. The portal pressure

was quite elevated ( 320 mm. of water in three separate measurements), but no varices

were seen.

Following splenectomy, the patient has remained clinically well over a 2 year follow-

up period. There have l)eefl no further manifestations of photosensitivity, even after

prolonged expossirt� to sunlight. Although still quite firm, the liver has gradually decreased

in size until it is now palpable but 2 cm. below the costal margin. Two years after
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Fig. 2.-Ervthrocyte Cr5’ survival studies in patient A. G. prior to splenectomv.
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524 PORTER AND LOWE

Table 2.-Summary of Liver Function Studies in Patient A. C.

Pre-Splenectomy
Range of values obtained

over a 4-month period

Post-Sple nectomy

1 month 2 years

Bilirubin (mg.% )
total/direct 2.2/0.8-11.4/5.0 .65/.15 0.4

Cephalin flocculation negative-3+ negative negative

Thymol turbidity 4.4 ��-l5.O js 2.4 � 3 �.t

SCOT#{176} 66�-148� 66j� 119�t

Alkaline phosphatase

KAU 9.3-31.9 20.3 -

Total serum proteins

(Gm.%) 5.4-6.6 7.3 -

Bromsulphalein re-

tention 6% - -

#{176}Serum glutamic oxalacetic transaminase in Karmen units.

surgery the patient was readmitted to the hospital for follow-up studies including a

percutaneous liver biopsy. Hemoglobin concentration, reticulocyte count, white blood cell

count and platelet count have remained within normal limits (table 1). Liver function

studies, except for the serum glutamic oxalacetic transaminase (SCOT), indicate a re-

turn to normal (table 2).

Pathology

Liver. The original biopsy specimen, obtained at the time of splenectomy, was reddish

brown in color and firm in consistency. Microscopically, there was periportal fibroblastic

and bile duct proliferation with the parenchynia separated into small uniform nodules

by fibrous bands. The cells adjacent to the fibrous bands were vacuolated and granular,

but the remainder of the parenchymal cells were not involved. There was a large amount

of brown pigment in Kupifer cells and bile canaliculi. This pigment did not stain for

iron, bile or melanin. The pathologic impression was portal cirrhosis (figs. 3A and 3B).

The percutaneous liver biopsy specimen obtained 2 years later revealed periportal

fibrosis, but no fibroblastic or bile duct proliferation. The parenchymal cells appeared

normal and the pignient seen in the original biopsy specimen was no longer present

(fig. 3D)

Spleen. The spleen weighed 382 Cm. and was reddish brown in color. Microscopically,

the sinusoids were extremely congested, with some fibrosis of the red pulp and small

indistinct lymphoid follicles. No collection of pigment was seen. The pathologic impression

was congestive splenomegaly.

Skin. Microscopic section of a biopsy specimen obtained at the time of splenectomy

showed increased deposition of melanin pigment in the basal layer. No other abnormalities

were seen.

Porphyrin Analyses

Urine (table 3): Pre-splenectomy, the urine was reddish brown in color and contained

increased amounts of coproporphyrin with the exception of a single sample which had a

normal value. Uroporphyrin, 6-aminolevulinic acid and porphobilinogen excretion were

normal and no protoporphyrin was found. Post-spenectomy, urinary porphyrin values be-

came normal and have remained so.

Stool (table 4): The two specimens collected prior to splenectomy grossly fluoresced

under a Woods light and contained increased amounts of porphyrin, particularly proto-

porphyrin. The values were even higher in a sample collected 3 days post-splenectomy.

However, 2 years later, analysis of an aliquot of a 4-day stool collection showed essentially

normal values.

Tissue (table 5): LIVEIS: The biopsy specimen obtained at splenectomy fluoresced grossly
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CON(;ENITAL ERYTHROPOIETIC PROTO1�ORPHYRIA. I 525

Fig. 3.-(A) Liver biopsy from patient A. C. obtained at the time of splenectomv,

stained with hematoxvlin and eosin. Note the large amount of pigment present. (B)

Same as (A) but stained with Masson’s trichrome stain to demonstrate the fibrotic

changes. (C) Same as (A) as viewed with the fluorescent microscope. The areas

that appear white are actually areas of intense red fluorescence. (D) Liver biopsy

from patient A. G. obtained 2 years after splenectomy, stained with hematoxylin and

eosin. Note the cirrhotic changes and lack of pigment.

under a Woods light. Fluorescence microscopy of this specimen showed that the pigment

seen in the hematoxylin- and eosin-stained sections fluoresced intensely (fig. 3C). The

parenchymal cells did not fluoresce, and the fluorescence was confined to the periportal

areas where the pigment was seen. Analysis of the tissue revealed a remarkably increased

amount of protoporphyrin. The levels of coproporphyrin and uroporphyrin were also prob-

ably elevated but this is indefinite, since normal values for liver porphyrins are not

available.

The biopsy specimen obtained 2 years following splenectomy did not grossly fluoresce

and showed no areas of fluorescence in the fluorescence microscope. On analysis, this

specimen contained relatively little protoporphyrin and no measurable coproporphyrin or

uroporphyrin.

SPLEEN: There was niarked red fluorescence of the spleen on gross examination under

the Woods light. With the fluorescence microscope there were a few areas of fluorescence

scattered throughout the section, but these could not be located anatomically. On analysis,

the spleen contained a moderate amount of protoporphyrin but litfie coproporphyrin or

uroporphyrin.

SERUM: Prior to splenectomy the serum fluoresced under a Woods light and, in two

specimens analyzed, contained an increased concentration of protoporphyrin. No copro-

porphyrin or uroporphyrin were found. Following splenectomy a single specimen did not

contain measurable porphyrin.

ERYT}LROCYTES: Prior to splenectomy the erythrocytes contained increased concentra-

#{149}tions of both protoporphyrin and coproporphyrin and 2 years later contained even more

protoporphyrin but only a slightly increased concentration of coproporphyrin. Most signif-

icantly, neither specimen contained uroporphyrin,
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526 PORTER AND LOWE

Table 3.-Urinary Porphyrins in Patie ni A. C.

Nine Specimens Collected during
1 Month Pre-Splenectomy Post-Splenectomy

Range Average 6 months 2 years
�ag./24 hr.) (jzg./24 hr.) (jzg./24 hr.) (�sg./24 hr.)

-Coproporphyrin 124-1546 510.4 60.6 48.4

Uroporphyrin 3-39 16.7 3.3 1.0

Protoporphyrin 0 0 0 0

8-Aminolevulinic

acid 700#{176} -
- -

Porphobilinogen #{149} 200#{176}(0)f - Of Of

#{176}Tbese are quantitative determinations from a single urine specimen which Dr. C. J.

Watson kindly analyzed in his laboratory.

Qualitative test for porphohilinogen.

___________ �. Table 4.-Stool Porphyrins in Patient A. C. - -�

Post-Splenectomy
(�zg./Gm. stool)

Pre-Splenectomy
(jzg./Gm. stool) 3 days 2 years

Protoporphyrin 298 195� 490 29.0

Coproporphyrin 24.9 87.1#{176} 143 2.82

Uroporphyrin 0.3 1.7#{176} - .04

#{176}These values are from a stool specimen which Dr. C. J. Watson kindly analyzed in

his laboratory.

Table 5.-Tissue Porphyrins in Patient A. C. -____________

Liver Serum Erythrocytes Bone
(�g./Gm.) (jig./100 mL) (�zg./100 ml.) Marrow

(jig./
Pre- Post- Pre- Post- Pre.. Post- 100 ml.)

splenec- splenec- Spleen splenec- splenec- splenec- splenec- Post-
tomy tomy (/Lg./Gm.) tomy tomy tomy tomy splenectomy

P-otoporphyrin 1175.0 4.51 61.6 27.8 96.0 0 329 506 600

Coproporphyrin 43.9 0 0.4 0 0 0 414 2.5 -

Uroporphyrin 22.6 0 0.02 0 0 0 0 0 -

BONE MARROW: The single specimen analyzed was obtained 2 years post-splenectomy

and contained concentrations of protoporphyrin only moderately in excess of those in

the erythrocytes. The value reported in table 5 is from the analysis of the total marrow

specimen obtained including the mature erythrocytes. Two l)one marrow specimens, one

obtained prior to splenectomy and one 2 years later, showed numerous fluorescing cells.

None could be identified as normoblasts. In the presplenectomy specimen they were thought

to be polychromatophilic erythrocytes; however, the specimen obtained 2 years later

had essentially the sanie number of fluorescing cells and no polychromatophillic erythro-

cytes were present. Examination of the peripheral blood at the time of the second marrow

also showed numerous fluorescing cells which were identified as mature erythrocytes.

Case #2

M. C., the young brother of Case #1, was first seen in May 1960 at 2 years of age.

There had been two episodes of pain, edema and erythema of his hands and face. The

first was in March of 1960, and the second about 3 weeks prior to admission. Jaundice

bad not been noted by the parents at any time. On admission, physical examination was

unremarkable except for sonic scarring and depigmentation of the skin over the tips of

the ears and nose, and over the knuckles of both hands. There was no hepatosplenomegaly
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CONGENITAL ERYTHROPOIETIC PROTOPORPHYRIA. I 527

at this time. The hemoglobin concentration was 1 1.4 Cm. per cent, white blood cell count

9,500/cu. mm., reticulocyte count 0.6 per cent and the platelets were adequate on smear.

Liver function studies were within normal limits. After a short hospitalization he was

discharged and seen again 3 months later. He had been asymptomatic, but the spleen was

now palpable 5 cm. below the left costal margin. The liver was 6 cm. below the right

costal margin and quite firm. Two months later, the spleen tip was barely palpable and

the liver was felt 2 cm. below the costal margin. He was not seen for 2 years; then, at

the age of 4 was re-admitted for further studies, including a percutaneous liver biopsy.

During the interval period there had been only one attack of pain, edema, and erythema,

involving his hands and face. This episode lasted about 5 days and was followed by

peeling and excoriation of these areas. On re-admission, the patient again exhibited scarring

and depigmentation over the ears, nose and hands. The liver was palpable 4 cm. below

the right costal margin and the tip of the spleen was just palpable. The hemoglobin con-

centration was 11.1 Gm. per cent, white blood cell count 11,400/cu. mm., platelets count
136,000/cu. mm., and the reticulocyte count 1.8 per cent. Liver function studies were again

normal except for an SCOT of 100 Karmen units.

Pathology

Liver: The biopsy specimen was normal in color and revealed normal liver histologically

without evidence of cirrhosis or abnormal pigmentation.

Porphyrin Analyses (Table 6)

Urine: The results of the analysis of two urine specimens, one obtained when the pa-

tient was 2 years of age and one when he was 4, are given. The first is reported in j.tg. of

porphyrin per ml. of urine since it was a single voided specimen; the other is reported

on the basis of a 24-hour collection. These values are representative of several urines

analyzed and are well within normal limits.

Stools: Two stools were analyzed 2 years apart with essentially the same results. The

coproporphyrin and uroporphyrin values are normal. The levels of protoporphyrin are

elevated but not remarkably so.

Liver: The biopsy specimen obtained at 4 years of age did not fluoresce, either grossly

or in the fluorescence microscope. Analysis of the specimen revealed a small amount of

protoporphyrin and no measurable coproporphyrin or uroporphyrin.

Erythrocytes: A single sample obtained when the patient was 4 years old showed the

protoporphyrin concentration to be quite elevated. The coproporphyrin concentration was

very slightly elevated and some uroporphyrin was present.

Bone marrow: The single specimen analyzed was obtained when the patient was 4

years of age. The concentration of protoporphyrin found was about a third greater than in

an equal volume of erythrocytes. Again the total sample was analyzed. A number of

fluorescent cells were seen in a smear of the bone marrow; none could be identified as

normoblasts. Examination of a peripheral blood smear also showed numerous fluorescing

cells which were identified as mature erythrocytes.

Family History

Other than the two patients presented above, there are three siblings in the family: a 12

year old girl, a 6 year old boy and a 5 month old girl. The mother is of French Canadian

and Irish extraction and the father is primarily of English descent. There is no history of

any disease resembling that observed in these two brothers in any other member of

either of the family lines.

DIscussIoN

Photosensitivity, hemolytic anemia and splenomegaly suggested the diag-

nosis of congenital erythropoietic porphyria in the first patient presented (A.
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528 PORTER AND LOWE

Table 6.-Porphyrins in Patient M. C.

Urine Stools
(�ig./Gm.) Liver Erythrocytes Bone Marrow

Age 2 yr. Age 4 yr. - (j�g./Gm.) (�zg./l00 ml.) (�g./100 ml.)
(pg./ml. ) (pg./24 hr. ) Age 2 yr. Age 4 yr. Age 4 yr. Age 4 yr. Age 4 yr.

Protoporphyrin 0 0 66.6 51.2 0.22 700 900

Coproporphyrin .037 48.6 8.1 7.53 0 2.1 -

Uroporphyrin .006 3.6 - .04 0 1.8 -

G. ), but the lack of uroporphyrin in the erythrocytes and urine excluded this

as a possibility. The large amount of porphyrin found in the liver initially

then led to the consideration of some bizarre type of hepatic porphyria. How-

ever, it became apparent that the liver was a more or less innocent bystander

and the bone marrow and/or erythrocytes were the offending organ, for the

following reasons: the decrease in severity of symptoms when a hemolytic

anemia \VUS no longer present; the persistence of increased concentrations of

ervthrocyte porphyrin; and the striking decrease in the amount of porphyrin

found ill the second liver biopsy sample as compared to the first. This view

was supported by finding no porphyrinuria, no increased concentration of

porphyrin in the liver and an increased concentration of porphyrin in the

erythrocytes of the younger brother (M. C.). During this study, Magnus

and his co-workers1 published their case of erythropoietic protoporphyria. Be-

cause of marked similarities and despite some differences, these two brothers

were considered to represent examples of this syndrome. The other cases

that have been reported in the literature2-4 ar also quite similar.

Two23 of the case reports had more than one member of the family in-

volved and the two patients presented here are brothers. This certainly indi-

cates a disease of genetic origin and Haeger� provides evidence of dominant

inheritance. There was no evidence of the disease in the parents or other

members of the family of the patients in this report, which would tend to

indicate a recessive type of disturbance.

The type of light sensitivity seemed to be essentially the same in all re-

ported cases with the exception of the one described by Redeker and Berke4

who had an eczematous type of reaction. Sensitivity was more marked in

patient A. C. who exhibited hirsutism and heavy melanin deposits in the basal

layer of his skin. This is not surprising considering the large amounts of

porphyrin found in his tissues. This appeared to be predominantly proto-

pornhyrin. However, increased amounts of coproporphyrin were also present

and may have played a role in his increased sensitivity since coproporphyrin

is known to be more photosensitizing than protoporphyrin.8 Nevertheless,

protoporphyrin alone can cause photosensitivity as evidenced by M. G. who

had no abnormal concentration of coproporphyrin in erythrocytes or urine.

it is of interest to note that A. C. had his initial two attacks in the winter

and M. C. his initial attack in the month of March.

The most striking differences exhibited by these cases were the hemolytic

anemia, hepatosplenomegaly and portal cirrhosis in patient A. C. None of

the other reported cases exhibited such an anemia or liver disease. That the

hemolytic anemia was due to hypersplenism is evident for the following

D
ow

nloaded from
 http://ashpublications.org/blood/article-pdf/22/5/521/571636/521.pdf by guest on 19 M

ay 2023



CONGENITAL ERYTHROPOIETIC PROTOPORPHYRIA. I 529

reasons: splenomegaly; the results of the Cr51 erythrocyte survival studies;

leukopenia and moderate thrombocytopenia; and, most importantly, the dis-

appearance of these abnormalities following splenectomy. That the sple-

nomegaly was the result of portal cirrhosis is evident by the greatly increased

portal vein pressure as measured at laparotomy, and the pathologic findings

in the liver biopsies. There seem to be two possible explanations for the

portal cirrhosis. The large amount of porphyrin found in the periportal areas,

in bile canaliculi and Kupifer cells, suggest that the capacity of the liver to

excrete or metabolize porphyrin had been exceeded and the porphyrin had

precipitated out in the bile canaliculi, obstructing them with resultant cir-

rhosis. There may be objections to this premise because no acoholic stools

were seen and no bile was seen in the liver sections specffically stained for

this pigment. However, obstruction might not have been complete, and in-

deed the large amounts of porphyrin excreted in the stools indicates that it

was not. Also, the large amount of porphyrin might have obscured the bile

pigment, if present. The other explanation lies in the possibility that the

porphyrin itself, which is protoporphyrin IX (the identification of this

porphyrin is described in the accompanying paper#{176}), was hepato-toxic and

caused a fibrotic reaction. This remains to be confirmed and chronic toxicity

experiments in animals are planned.

With the development of portal cirrhosis, splenomegaly and hemolytic ane-

mia, it may be said that a vicious cycle was set in motion. The more severe

the hemolytic anemia, the greater the erythropoiesis and the shorter the life

span of the erythrocytes, resulting in the need for more porphyrin synthesis

in the marrow and more porphyrin released from the erythrocytes for ex-

cretion by the liver. The increasing amounts of porphyrin presented to the

liver increased the obstructive or toxic effect, aggravated the portal cirrhosis

and, in turn, decreased the ability of the liver to excrete porphyrin. The worse

the portal cirrhosis, the more severe the hemolytic anemia, and so on. When

the cycle was broken by removal of the spleen, the liver was able to excrete

the accumulated porphyrin as well as the porphyrin released by normal

erythrocyte destruction. Removal of the porphyrin from the tissues resulted

in relief of symptoms and arrest of hepatic changes. There was considerable

residual periportal fibrosis in the second liver biopsy specimen but the process

was no longer active. The size of the liver decreased and the liver function

studies became essentially normal. Whether the younger brother, patient M.

C., will develop this particular complication remains to be seen. On two occa-

sions he has had a palpable spleen and on one occasion an enlarged liver. This

would suggest the probability of intermittent hepatic involvement, but without

permanent damage as yet as evidenced by the appearance of the liver biopsy

and normal liver function studies.

The differences in porphyrin content of the various tissues and excreta of

patient A. G. can also be explained on the basis of the hepatic pathology and

the hemolytic anemia, since following splenectomy the results of the various

porphyrin analyses more closely resembled those found in patient M. C. and

in the other cases reported in the literature. The increased erythrocyte, stool
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530 PORTER AND LOWE

and urinary coproporphyrin concentration may have been (lue to increased

erythropoiesis alone. This has been shown to be associated with an increased

erythrocyte content of coproporphyrin III by \Vatso&#{176} and an increased urine

and fecal excretion of coproporphyrin I by Dobriner and Rhoads)1 The copro-

porphyrin in A. C.’s urine, however, was predominantly coproporphyrin III

(the identification of this porphyrin is described in the accompanyilig p�per�)

and not coproporphyrin I. Also, the coproporphyrin content of the erythro-

cytes prior to splenectoniy was in excess of that expected just with increased

erythropoiesis. This suggests that increased erythrocyte coproporphyrin is a

fundamental part of this syndrome when the abnormal porphyrin synthesis is

further stimulated by increased erythropoiesis.

The mature erythrocytes fluoresced in both these patients and though the

fluorescence did seem to be more intense in polychromatophillic erythrocytes,

no fluorescing normoblasts were seen. No explanation for this can be provided.

On the basis of the findings in other cases and the cases of erythropoietic

porphyria12 in which bone marrow fluorescence microscopy was done, they

should have been seen. Despite this, the bone marrow was still considered

to be the site of the abnormally increased porphyrin synthesis because of the

large quantity of protoporphyrin found in the erythrocytes of both patients.

SUMMARY

Two cases of erythropoietic protoporphyria in brothers are presented in de-

tail. The results of clinical studies and porphyrin analyses are presented. The

pathogenesis of hepatic involvement and resulting hypersplenism exhibited

by one of the cases is discussed.

SUMMARIO IN INTERLINGUA

Es presentate in detalio le casos de duo fratres con protoporphyria erythro-

poietic. Le resultatos de studios clinic e de analyses de porphyrina es sum-

marisate. Le pathogenese del affection hepatic e Ic resultante hypersplenismo

in un del casos es discutite.
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