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The appearance of porphyrines in the urine is one of the m ost reliable  
initial symptom s of lead intoxication. In the course o f the in toxication  not  
only one kind of porphyrine is formed, because the cause o f the disturbance  
in the porphyrine m etabolism  is not uniform, either. In the urine w e m ostly  
find koproporphyrine III. ; in the serum and in the erythrocytes the qu an tity  
of the protoporphyrine is increased. This hitter belongs to the III. isom eric 
group, too. Increase o f the I . isomeric group koproporphyrine can be observed  
in the bile, in the duodenal juice and in the stool, but it may appear in the urine 
as w ell in abnormally large quantities, together w ith the already m entioned  
kopro III.

The most important role in the formation o f porphyrines was attributed  
to the hemoglobin ; from the investigations o f H. Fischer, however, w e know, 
that according to the dualistical theory no koproporphyrine I can be form ed from 
the hemoglobin, that belongs to the isomeric group III. Another cause is to  be 
sought for to explain its increase.

Lead and all heavy m etals have the bone marrow as their point o f  attack. 
In the adult organism hem oglobin is synthetised in the bone marrow, inasm uch  
as the iron and pyrrolring compounds necessary to its formation are stored in 
the cells of the reticulo-endothelial system  (RES) ; the chromogen takes up 
the iron in the erythroblasts. No porphyrine, as intermediaer product, could  
be dem onstrated in normal bone marrow by means o f methods at our disposal.

In  o rder to  determ ine, how  koproporphyrine  I I I .  is form ed in  th e  bone m arro w  in  th e  
course o f lead  in to x ication , th e  follow ing experim ents hav e  been  perfom ed. W e u tilize d  w hite  
ra ts  as experim en tal anim als ; th e y  were in to x ica ted  w ith  1 pe r cen t so lu tion  of le a d  ace ta te . 
T he an im als were given 1 m l. p ro  100 g bo d y  w eight o f  th is  so lu tion  th ro u g h  a s to m ach  tu b e  
every  o th e r  day . The urine  o f n o rm al an im als does n o t  co n ta in  po rphyrine  in  d e m o n s trab le  
q u a n titie s . Porphyrine  in th e  u rin e  is dem o n stra ted  in  24 h o u r qu an titie s . T he u rin e  is  acid ified  
slig h tly  w ith  acetic  acid th a n  i t  is shaken  o u t w ith  e th e r. T he e th e r is th en  w ashed  o u t  th ree  
tim es w ith  w a ter (im p o rtan t !) A fte r th is  th e  dissolved po rp h y rin e  is shaken  o u t in to  a  kno w n  
q u a n ti ty  (0,5— 1,0 ccm) of 0,25 p e r cen t hydroch loric  acid  and  is exam ined  in  W o o d 's  lig h t.



460 I. SÜMEG

W ith  th e  aid of s ta n d a rd  c o m p a ra tiv e  solutions even  th e  q u a n ti ty  o f po rphyrine  can  be  d e te r
m in e d . T his so lu tion  of h y d ro c h lo ric  acid con tains th e  m ix tu re  o f kopro I. and  I I I .  T hese two 
fra c tio n s  can be se p a ra ted  e a c h  o th e r the  following w ay  : fro m  th e  e th e r e x tra c t is p o u red  on 
a lu m in iu m  oxyde c h ro m a to g ra p h ic  m icrotubes an d  a f te r  le tt in g  i t  drop th ro u g h , th e  colored 
r in g  con tain ing  p o rp h y rin e  a t  th e  to p  is eluated  w ith  a m ix tu re  con tain ing  9 p a r ts  o f e th e r  and 
1 p a r t  of glacial acetic  acid . T h e  koproporphyrine  I I I .  m ig ra tes  rap id ly  dow nw ard, while th e  
k o p ro  I. rem ains su sp en d ed . D e term in a tio n  and e lu tio n  are  perform ed in  W ood 's lig h t.

Of the 25 rats observed in several series 3 died too early. The other 
22 rats tolerated in tox ication  relatively w ell ; i f  their conditions turned to  
the worse, the num ber, o f  treatments w as reduced. Only slight losses of 
w eight occured during th e  experimental period o f 3 to 4 weeks. The losses in 
hem oglobin and erythrocytes did not am ount to  more than 15 to 20 per cent. 
After the period of 3 to  4 w eeks, if  treatment w as continued w ith the original 
in ten sity , the animals usually  lost a great deal o f weight, became anemic and 
died within a few days.

Urinanalysis revealed  that in 50 per cent o f  the animals porphyrine could 
be demonstrated in the urine by the end of the first week ; during the second 
w eek  it could be dem onstrated  in all rats already. In the first w eek the entire 
q u an tity  of porphyrine corresponded to th at o f  kopro III.

In  a  few anim als k illed  a t  th e  end of the  firs t, w eek we fo u n d  th a t  po rphyrine  could be dem ons
t r a t e d  in  th e  g a s tro in te s tin a l t r a c t  o f the  anim als o n ly  a n d  th a t  fluorescence w as on ly  slightly  
m o re  in tesive  th a n  in  n o rm a l an im als . In  the  bone m arro w  a t  th a t  tim e we could d em o n stra te  
p o rp h y rin e  neither w ith  m acro sco p ic  fluorescence, n o r  w ith  chem ical m ethods ; i t  w as only 
th e  n u m b er of flu o rescy tes t h a t  was obviously h ig h er, th a n  th a t  in  th e  con tro l an im als. By 
im p la n tin g  bone m arrow  in to  a t is su e  culture ( ra t p lasm a  -f- ch icken  em bryo ex trac t), we could  no t 
d e m o n s tra te  po rphyrine  fo rm a tio n . Technique : T h e  cu ltu re  m ate ria l w as g ro u n d  in  a
W id a l tu b e  w ith e th e r a n d  a c id ifie d  w ith  acetic acid . T h e  p ro te in  p rec ip ita te  w as solved in  
a c e tic  e th e r and e x tra c te d  w ith  0,2 m l of 25 per cen t h y d ro ch lo ric  acid. T he d rop  of f lu id  th a t  
co llec ted  a t  th e  b o tto m  o f th e  tu b e , was exam ined in  W o o d 's  ligh t.

D uring  the  second w eek  m ark ed  red fluorescence cou ld  be d em o n stra ted  in  th e  g astro 
in te s t in a l  trac t, in  th e  k id n ey s , as well as in  th e  ch iseled -up  bone m arrow . In  th e  bone m arrow  
sm e a r  p rep ara te  num ero u s flu o rescy tes  are seen. W ith  chem ical m ethods we could e x tra c t 
p o rp h y rin e  from  th e  bone m a rro w  ; th e  hydrochloric  acid , how ever, show ed m in im al fluo res
cence  only, the  q u a lity  o f th e  p o rp h y rin e  could th u s  n o t  be  de term ined . On im p lan tin g  p a rts  
o f  ho n e  m arrow  in to  a  tis su e  c u ltu re , intensive em ig ra tio n  of cells could be observed a f te r  the  
lap se  o f 48 hours a lready . A t th e  sam e tim e fo rm ation  o f considerab le  q u an titie s  of po rp h y rin e  
c o u ld  be dem onstrated . T h e  im p la n te d  m ateria l th a t  w as d a rk  a t  th e  tim e of im p la n ta tio n , 
g la re d  up  in  a v ivid red  l ig h t  u n d e r  th e  fluorescence m icroscope, in  th e  em igration  zone i t  was 
o n ly  occasionally th a t  we c o u ld  see one or two g lis ten ing  re d  cells. T he bone m arrow  o f control 
a n im a ls  produced e ith e r m in im a l q u an tities of p o rp h y rin e  o r none a t  all.

D uring  the  th ird  w eek  p o rp h y rin  was found  in  th e  u rin es  o f all anim als. I t  w as rem ar
k a b le  th a t  in  the  sm all ch ro m a to g rap h ic  colum n n o t  th e  en tire  q u a n tity  o f p o rp h y rin e  was 
e lu a te d  w ith  the  10 pe r c en t g lac ia l acetic acid e th e r  ; A  rin g  rep resen ting  a  m in im al q u a n tity  
a lw ay s  rem aned in  th e  to p  la y e r . T his ring could be  so lved  o u t w ith  con cen tra ted  acid u m  ace- 
t ic u m  glaciale only. T his fa c t  su g g ests th a t  in ad d itio n  to  kopro  I I I .  there  app eared  also a 
m in im a l q u an tity  o f ko p ro  I .  in  th e  urine.

A fter killing th e  an im a ls  t h a t  had  lost a  g re a t d e a l o t  th e ir  original w eight, we m ade 
th e  follow ing observations. T h e  gastro in testina l t r a c t ,  th e  k id neys, b u t  f i r s t  o f a ll th e  bone 
m a rro w , on naked eye e x a m in a tio n  in  W ood’s lig h t show ed a v iv id  red  fluorescence. In  sm ears 
n u m ero u s  fluorescytes cou ld  be  seen. S tudying tissu e  c u ltu re s  im m edia tely  following im p lan 
ta t io n ,  th e  bone m arrow  p a r tic le  w as found to show in te n s iv e  red  fluorescence. 48 hours la te r  
th e  in te n s ity  of th e  flu o rescen ce  w as found to hav e  becom e on ly  v e ry  slightly  m ore in tensive , 
o r ,  in  th e  m ajority  of in s ta n c e s , und erw en t no change a t  all. In  th e  em igration  zones po rp h y rin e  
»vas dem onstrab le  in  in d iv id u a l cells only.
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On basis o f data published in literature (V annotti) and o f the above 
investigations as well, the appearence of porphyrine can be explained in the fol
lowing w ay. As the lead attacks the bone marrow, it is probable, that the normal 
cooperation between bone marrow parenchyma and reticulum  becomes d is
turbed or ceases com pletely and therefore the incorporation of iron into the  
pyrrol ring containing molecule is rendered im possible. The synthesis of hem o
globin becomes disturbed, too , and is stopped at a lower developmental niveau  
( Watson), as a consequence of which ironfree hem oglobin, i. e. porphyrine 
belonging to the isomeric group III. is formed in  pathological quantities. On 
grounds of this theory the appearance of koproporhyrine in the urine o f the  
patient or of the experim ental animal, suffering from  lead intoxication, m ay be 
considered as to be indicative of a special lesion o f  the bone marrow. After a 
certain period of tim e —- which was approxim ately 3 weeks in the experiments 
described above — the bone marrow becomes exhausted  and unable to produce 
more porphyrine, even under the conditions o f a tissue culture.

This lesion of the bone marrow may be one o f  the causes of the anemia, 
that presents itself quite early in the course of lead intoxication of man ; this 
anemia could be observed in the experimental subacut intoxications to be 
only of a lesser degree. Of course, other pathogenesis o f this anemia is also 
imaginable. I t  is most probable, that it is not on ly  in the bone marrow, but 
also in other organs —  for instance in the liver —  th at the RES suffers a lesion. 
In these instances cooperation between the cells o f  the liver parenchyma and 
the cells of Kupffer is also disturbed, the cells o f Kupffer are unable to trans
fer iron slowly and gradually to the cells of the parenchym a and through them  
to the circulation. In consequence of this, the iron is fixed  in the liver and there 
is no sufficient quantity o f iron at the disposal o f the bone marrow for the 
formation o f hemoglobin. This may be therefore another cause of the anemia 
—- apart from the drift toward porphyrine form ation —  and hemolysis brought 
about by metals should be considered in addition. The latter may account 
for the increase of protoporhyrine in the erythrocytes.

In hemochromatosis we see an extreme degree o f the liver manifestation  
of the here described pathological condition. Since, according to data in litera
ture, this disease also leads to porphyrinuria, and since no experimental ev i
dence can account for the appearance near the end of lead intoxication o f  
koproporphyrine I., more detailed study of this disease appeared to be worth  
while.

O p p o rtu n ity  to do so p resen ted  itse lf in connection  w ith  the  case o f a 35 years old m an  
(for deta ils see : O rvosi H e tilap , No 6., 1950, article w rit te n  by  D ávid  and  Sümegi), in w hich 
hem ochrom atosis was suspec ted  clinically  and th is d iagnosis could  be  confirm ed and se t up  
w ith  th e  aid o f  biopsy m ate ria l, ta k e n  from  the skin. T he p a tie n t  was an  alcohol add ic t ; he 
n o ted  some six  m on ths prev iously  th a t  his skin becam e b row n, a t  f irs t on ly  in  areas exposed to  
su n ligh t, la te r  all over his body . O n ad m ittan ce  abdom inal ten d ern ess , especially in th e  liver 
region was found , he com plained o f sensations of m eteor sm  in  th is  region ; his liver and spleen 
w ere found  to  be enlarged and a  m in im al ascites could be d e m o n s tra ted . Blood count was norm al,

2 Acta Murphologicu
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th e  E S R  slightly  increased , u ro b iliu ria , p ositive  liv e r function  tes ts , increased  se ru m  b ilirub in , 
d ire c t  d iazo  reac tion  were found . H isto log ical ex am in atio n  of th e  skin revea led  in creased  m elanin 
c o n te n t .  T he dye was found  to  be lo ca ted  exclusively  to  th e  b asa l lay e r o f  th e  sk in . I n  add ition  
to  m e la n in , hem osiderin could be  d e m o n s tra ted  in  th e  basal m em brane o f sw ea t g lan d s , in  th e  
g la n d  cells p roper, in  th e  w als o f sm alle r vessels, peri- vascularly , in  a  few w id e r bu n d les o f 
c o n n ec tiv e  tissue, as well as in  th e  fo rm  of sm aller aggre- gates in  th e  u p p e r  lay e r o f  th e  chorium . 
T h e  sk in  p a rtic le  also gave v e ry  m ark e d  m acroscopical p ru ss ian  blue reac tion . C opper-contain ing  
p ig m e n t could be d em o n stra ted  n e ith e r  w ith  a lka line  fuchsin, nor w ith  M allo ry 's  copper te s t.

T h e  function  of th e  endocrine  g lands w as m ore closely stud ied  in  th is  p a t ie n t  and  th e  
te s ts  rev ea led  m arked h y p o fu n c tio n  o f th em  (d iab e tic  blood sugar curve, low b asic  m etabolism  
v a lu e s , hypogonadism ). In  general, th e  h y p o fu n c tio n  of g lands is a ttr ib u te d  to  th e  d eposition  of 
i ro n  p ig m en t.

Urinanalysis brought the following results. The first investigations had 
b een  carried out at a tim e w hen the patient was in a relatively good condition. 
A t th a t time only such quantities o f porphyrine could be dem onstrated in  his 
urine, as corresponds to the upper lim it of normal values. A few w'eeks later, 
w hen he began to become anemic (3 million red cells, Hb : 72 per cent) urin- 
analysis revealed excretion o f 200 gamma of porphyrine. This porphyrine 
proved  to be m ainly koproporphyrine I. ; it was surprising, how ever, that 
sm all, but demontsrable quantities o f kopro III. were also excreted .

Excretion of koproporphyrine, belonging to this latter izom éria, in the 
large group of toxic porphyrias has been known to occur in connection with  
h ea v y  m etal intoxications only. Dobriner et al., as well as Bodansky  have been 
th e  on ly  authors, who reported the presence in the urine o f  th is dye in  liver 
cirrhosis ( 1 case each). V igliani and Libowitzky  have found it  also in  one case 
o f  liver cirrhosis, but when the patient‘s history was carefully studied , it was 
found , that the patient had com pleted a H g cure im m ediately prior to  the 
exam ination. Experim entally excretion o f kopro III. can be brought about not 
on ly  w ith  lead and mercury, but also w ith  other heavy m etals (B i, Cu, Zn etc.) 
( P u tn o k y-Sümegi) .

How can we explain the observations we made with the p atien t‘s urine
Hemochromatosis is essentially a thesaurismosis of the m ineral salts, 

characterised by a serious disturbance in the iron m etabolism . This distur
bance is probably a constitutional abnorm ity, precipitated in the m iddle aged 
b y  som e other lesion, e. g. b y  excessive consumption of alcohol, more serious 
liver lesion, heavy m etal intoxication . In consequence of the disturbed m eta
bolism , iron is deposited in the usually already cirrhotic liver, in the pancreas 
(glycosuria, or at least diabetic blood sugar curve), in the skin (melanodermia), 
in  sm aller quantities in the spleen, kidneys, lacrimal and salivary glands and 
in  th e  endocrine glands, containig RES elements.

As we have seen, w hen the process deteriorated, the patient excreted a 
m ixtu re of koproporphyrine I. and III. We can explain the appearance of 
koproporphyrine III. in a w ay similar to the lead intoxication, inasm uch as the 
iron, stored in the liver is lost for the organism, the bone marrov becom es poor 
in  iron and in a w ay discussed above »iron-free hemoglobin«, i. e. kopropor-
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phyrine III. is formed. In accordance with th is, the appearance o f kopropor- 
phyrine III. in this disease is a sign indicative of such a spéciül lesion o f the bone 
marrow , as usually is brought about by intoxications with heavy metals in  the f ir s t  
place.

This disturbance of the hemoglobin synthesis and the consecutive kopro- 
porphyrine III. excretion and anemia occured in a very advanced stage o f  the 
disease, when, presumably due to  the iron blockade, the bone marrow not only  
had insufficient quantities of iron at its disposal, but also the possib ility  for 
storing pyrrolring-compounds necessary for building up chromogen was reduced 
or ceased to exist.

I t  was th is  th eo ry  we w an ted  to  v e rify  w ith  th e  aid o f th e  follow ing ex p erim en t. T he 
w hite ra ts  were b lockaded  w ith  in tra v en o u s  in jections o f ch ina in k  ; on each  of four consecu tive  
days we gave 0,5 m l of th is m a te ria l. Follow ing th is tre a tm e n t lead  in to x ica tio n  w as in it ia te d  
in  a  m an n er described above. F o r con tro ls  we used anim als th a t  were poisoned  w ith  lead  only

A t th e  v e ry  end of th e  f irs t  ex p erim en ta l week, ju s t  as i t  w as seen in  th e  f ir s t  series, in  
th e  u rines o f th e  m ajo rity  o f th e  co n tro l anim als p o rp hyrine  ap p eared  ; a t  th e  sam e, t im e , no 
po rp h y rin e  could be dem o n stra ted  in  th e  urines of the  b lockaded  ra ts . E x am in a tio n  o f th e  bone 
m arrow  revealed  t h a t  no p ro p h y rin e  p ro d u c tio n  was dem onstrab le  m acroscopically , chem ically  
o r in  tissu e  cu ltu res in  e ith e r th e  b lo ck ad ed , or in th e  contro l anim als.

D uring  th e  second week som e contro ls were k illed , some died  ; in  th e  u rine  o f each  of 
these  an im als p o rp hyrine  was found . T his proved  to  be  kopro  I I I .  A t th e  sam e tim e  we could 
d em o n stra te  m in im al am ounts of p o rp h y rin e  in  the  u rines of only four o f th e  16 b lo ck ad ed  an i
m als. T he bone m arrow s of con tro l an im als showed in  every  case v iv id  red  fluorescence a n d  in  
tissue cu ltu res p ro d u c tio n  of large  am o u n ts  o f porphyrine  could be d em o n stra ted , ju s t  as i t  was 
th e  case in  previous experim ents. N o fluorescence was ex h ib ited  by  th e  bone m arrow s o f th e  
b lockaded  ra ts . In  th e ir  tissue cu ltu res  th e  bone m arrow s of seven of th e  10 exam ined  anim als 
p roduced  no p o rp hyrine  a t  all, th re e  p roduced  am ounts th a t  were less th a n  th o se  of non- 
b lockaded  anim als.

B lockaded anim als, as com pared  to  those poisoned w ith  lead  only , to le ra ted  in to x ic a tio n  
m uch  worse and  rem ained  alive fo r a  period  of 15 days, a t  th e  m ost. A t th e  sam e tim e  of th e  
12 con tro ls 7 were still alive and  these  ra ts  died only on th e  20 th— 28th  d ay  resp. follow ing th e  
in to x ica tio n . I t  w as also in te res tin g  to  n o te , th a t  anem ia developed considerab ly  ea rlie r in  bloc
k aded  an im als, th a n  in  th e  con tro l ones. A nim als poisoned w ith  lead  only loose 15 to  20 p e rc e n t  
o f th e ir  e ry th ro cy tes  and hem oglobin  up  till th e  3d to  5 th  d ay  p rio r to  th e ir  d e a th  ; a t  th e  
sam e tim e, an average loss o f 40 p e r cen t can be dem o n stra ted  in  th e  b lockaded  an im als.

From the literature we m ust mention VannoltV’s data. He conducted experi
ments on basis o f a somewhat similar theory, in which he exam ined porphyrine 
excretion in the urine only and demonstrated the inhibition thereof in bloc
kaded animals poisoned w ith  lead.

These investigations appear to confirm our theory. W hile in lead intoxication  
the produced masses of porphyrine give rise to  intensive fluorescence in  the  
hone marrow of the animal and porphyrin production can be dem onstrated  
in tissue cultures as well, there is, if transport o f pyrrolring-compounds, 
necessary for the formation o f chromogen is disturbed by the blockade, dim i
nished porphyrine production in the bone marrow, or none at all. A t the same 
time the disturbance in the synthesis of hemoglobin is increased to  such an 
extent, as m ay give rise to a more or less serious anem ic condition.

On grounds of these experim ents it m ay be explained w hy some authors 
(Günther) found no porphyrinuria in their patients suffering from hemochro-

2 *
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inatosis, while others (E p p in g e r ) demonstrated serious, again others (Lageder 
Vannotti, Dobrijier, B odansky) only slighter excretion o f that dye. These investi
gations explain in add ition , w hy some authors observed kopro I. excretion, 
w hile others —  just as w e  did — found a m ixture of koproporhyrines. It can 
be namely understood from  these experim ents, that the degree and quality of 
porphyrinuria, together w ith  the degree o f anem ia, are in correlation with 
th e  condition of the bone marrow and m ay disappear sub finem  vitae.

As we have seen, in  lead poisoning it  is the excretion of kopro III. that 
dom inates, while in hem ochrom atosis that o f kopro I. According to the dualistical 
theory  of H . Fischer kopro I . cannot he derived from the hemoglobin structure, 
as can be kopro III., since the hemoglobin structure belongs to the pyrrolring- 
compounds of the III. izom éria and from these no kopro I. can be formed without 
com plete dissolution and re-synthesis o f these rings. Several investigations 
p rove, that kopro I. is produced hy direct synthesis in the liver. In tissue cul
tures the liver of the chicken embryo produced, in the presence of bilirubin 
surplus, a technically undeterm inable kind o f porphyrine in our earlier experi
m ents. As we have seen , in hemochromatosis, beside the functional lesion 
o f  the RES and the disturbance of the iron transport -— it is the lesion of 
th e  liver parenchyma th a t  dominates the condition. As a consequence of this, 
the kopro, I. normally synthetised  there, cannot be excreted w ith the bile and 
om ittin g  this route, it  is absorbed into the blood and is excreted w ith the urine. 
I ts  appearance is therefore indicative of the degree of the hepatic lesion. Due 
to  difficulties in absorption, porphyrine is deposited in the cells of the liver, too, 
and can be dem onstrated therein at autopsy o f hemochromatosis cases by 
m eans of adequate fluorescence instruments. From all this we m ay draw the 
conclusion, that in the com position of porphyrine m ixtures, excreted w ith the 
urine in any kind o f pathological condition, the liver also plays a decisive 
part.

In lead poisoning it is  the lesion of the bone marrow that dominates : therefore, 
as we have seen, we f in d  m ain ly  koproporphyrine I I I .  in the. urine.

In hemochromatosis, the most seriously affected organ is, without doubt, the 
liver : in the urines therefore, we f in d  kopro I ., that was not excreted with the bile. 
D u e to the great regenerability of the liver and to the course by pushes the 
cirrhosis may take, there m ay  be periods, in which the urine is com pletely free 
o f  porphyrine ; then, after the generalization o f  the process had manifested itself, 
together with kopro I ., kopro I I I .  may also appear in the urine.

In both diseases, the appearance of porphyrines, belonging to the two different 
isom eric groups, is indicative o f  the general lesion o f  the R E S  and may be interpreted 
as a sign indicating the generalization o f the process.
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Sum m ary

A ccording to  the  re p o rte d  an im al experim en ts, as well as to  m orphological an d  chem ical 
evidence ob ta in ed  in th em  an d  to  observations m ade on tissue cu ltu res , th e  site o f koproporp - 
hy rine  I I I .  p roduction  in  lead  poisoning is th e  bone m arrow . I ts  appearance  is in d ica tiv e  o f a 
special lesion suffered by  th e  bone m arrow . T his lesion m ay  be, to g e th e r w ith  th e  d is tu rb ed  
iron  m etabolism  and m eta l-hem olysis, in  p a r t  responsible for th e  anem ia developing in  th e  
course o f lead  poisoning. K o p ro p o rp h y rin e  belonging to  th e  isom eric group  I .,  d em onstrab le  
in serious cases, is sy n th e tized  in  th e  liver and  it  is th e  consequence of the  hep atic  lesion , th a t  i t  
appears in th e  urine. In  cases o f hem ochrom atosis th e  ex cre tio n  of kopro p o rp h y rin e  I. was 
d o m inan t, while the  p resence a t  th e  sam e tim e of m inim al am o u n ts of k o p ro p o rp h y rin e  III . 
was in d ica tiv e  of a sub fin em  v ita e  lesion of th e  bone m arrow .

In  b o th  diseases th e  app earan ce  of porphvrines, belonging to  th e  two d ifferen t isom eric 
groups, is ind ica tive  of th e  general lesion of th e  R E S and m ay  be in te rp re te d  as a sign in d ica tin g  
the  generalization  of th e  process.
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ПАТОГЕНЕЗ ПОРФИ РИН УРИИ, НАБЛЮДАЕМОЙ ПРИ ГЕМО XF ОМА ТОЗЕ И 
ПРИ ОТРАВЛЕНИИ СВИНЦОМ

И. Шюмеги 
Р е з ю м е

Опыты, проведенные на животных, морфологическое и химическое исследование 
этих животных, а также наблюдения, проведенные на тканевых культурах говорят за 
то, что при отравлении свинцом, местом образования копрспорфирина III является кост
ный мозг и это проявление этого вещества является признаком повреждения костного 
мозга. Кроме нарушения обмена железа и гемолиза, вызванного металлов, это повреж
дение костного мозга является одной из причин ведущих при отравлении свинцом к 
анемии. Копропорфирнн принадлежащий к первой группе изомеров проявляется в тяже
лых случаях. Он синтетизируется в печени и проявляется в большом количестве в моче 
вследствие повреждения печени. При гемохроматезе доминирует выделение кепропер- 
фирина I. проявляущееся в то же время ничтожное количество копропорфирина III. 
Указывает на наличие предсмертного повреждения костного мозга.

При обоих заболеданиях проявление перфирина принадлежащего к одной или 
другой группе изомеров, является признаком генерализации процесса и общего повреж
дения ретикуло-эндотелиальж й системы.
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