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Summary. The livers of patients with porphyria cutanea tarda (PCT) eontain preformed 
porphyrins, demonstrable by fluorescence microscopy due to their red fluorescence. The 
properties and distributiõn of the povphyrin fluorescence were studied in fine need]e aspirätion 
biopsies and sections from conventional thick needle biopsies using various histological 
techniques. Contrary to previous reports, the fluorescent porphyrins were found to occur in 
the cytoplasm of liver cells but in a freely diffusible form necessitating the use of water-free 
techniques for the demonstration of the correct localization. Freeze-drying and ethanol 
fixation proved satisfactory but only if the sections were flattened in the dry stare. In sections 
floated on water a redistribution of fluorescent material to nuclei of liver cells, red blood cells 
and portal connective tissue was observed. 

A simple screening test based on aspiration biopsy and semiquantitative grading of the 
fluorescent material is described Which should be a useful diagnostic tool in cases of 1)CT. 

The basic  b iochemical  de rangemen t  in the  var ious  forms of hepa t ic  po rphyr i a s  
is eonsidered to  be a defeet ive po rphy r in  synthesis  in the  l iver,  whieh usua l ly  
conta ins  increased amoun t s  of porphyr ins  or po rphy r in  preeursors  (Schmid et al., 
1954). 

U n d e r  no rma l  condi t ions  õnly  t race  amoun t s  of po rphyr ins  can be demon-  
s t r a t ed  in  the  l iver  hu t  in  hepa t ic  cu taneous  p rophy r i a  (PCT) the  l iver  has been 
shown to conta in  large amoun t s  of preformed porphyr ins ,  ma in ly  u roporphyr in ,  
and,  to a lesser extent ,  coproporphyr in  (Schmid et al., 1954). The porphyr ins  are  
s t rong ly  f luoreseent  compounds  wi th  emission bands  in the  red  region of the  
spec t rum af ter  ac t iva t ion  wi th  visible or u l t r av io le t  l ight  (Vanot t i ,  1954). This 
f luoreseenee ean be de tee ted  b y  visum examina t i on  of gross b iopsy  speeimens under  
an  u l t rav io le t  l amp  or b y  fluorescence microscopy  of l iver  seetions (Sehmid et al., 
1954; Uysetal. ,  1963; Niebauer ,  1964; t=[uangetal., 1965; Sparksetal., 1965). 
The d i s t r ibu t ion  and  proper t ies  of this  fluoreseence are,  however ,  no t  ful ly  under-  
s tood.  

The purpose  of the  presen t  inves t iga t ion  was to  s t u d y  the  l iver  cell f luorescenee 
in PCT wi th  var ious  micro techniques  in order  to f ind op t ima l  teehniques  for the  
p rese rva t ion  of the  f luorescent  ma te r i a l  and  to a p p l y  such techniques  to  s t u d y  the  
gross and  ce]lular d i s t r ibu t ion  of f luorescent  po rphyr ins  in  the  liver. 

Materials and Methods 
Biopsy sloecimens were obtained from 19 patients with symptomatic PCT. Five had 

clinica]ly manifest disease. Nine patients had no skin symptoms at the time of the study 
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but had had typieal symptoms earlier. The diagnosis was ascertained by biochemieal analysis 
of urine and faeees. Exeretion of preeursors was normal in all. Uroporphyrin exeretion in urine 
was greatly increased in all patients with aetive disease. In patients with latent disease the 
urinary uroporphyrin exeretion was in most eases slightly inereased, but  was quantitatively 
normal in two. Porphyrin exeretion data are given in another report (Lundvall and Enerbäck, 
1969). 

The control material comprised 22 patients on whom liver biopsy was performed, in most 
instances beeause of aleohol abuse. In none was there any history or clinieal signs of PCT. 

Fine needle aspiration biopsy was performed according to a technique previously de- 
scribed (el Söderström, 1967). The aspirated specimens were as a rule immediately smeared 
onto clean slides and allowed to dry in air. In a few instances wer slides were fixed in ethanol 
and air-dried. The slides were then examined in the dry stare without further treatment. 
In some instances smears were covered with a cover slip and a few drops of glyeerol eon- 
taining I-IC1, NaOtt  or Me Ilvaine buffer solutions (one part to 5 parts glycerol) to obtain 
p H : s o f  1, 4, 7, 8 and l l .  

The solubility of the fluorescent material was further examined by ineubating dry smears 
in 4% neutral buffered formaldehyde, xylene or ethanol. The slides were alloweä to stand 
for 2 hours and then dried at 37 ° C before examination in the fluorescence mieroscepe. The 
effect of pH on the fluorescenee was further testeä by treating dry smears for a few minutes 
with fumes from I-IC1, glacial aeetie aeid or ammonia. 

The effeet of heating was studied in a few instanees by plaeing smears in an oven at 
100 ° C for 2 hours before examination in the fluoreseenee mieroseope. 

Conventional thiek needle biopsy was performed in six of the patients and the tissue 
samples treated aeeording to the following teehniques: 

1) Fixation in formaldehyde or ethanol, followed by dehydration in ethanol, and paraffin 
embedding, aeeording to eonventional histologieal teehniques. The seetions were either 
floated on warm watet or applied in the dry state to albuminized slides preheaßed to about 
50 ° C, and flattened by further heating the slide to the melting point of the paraffin. The 
seetions were deparaffinized with xylene and mounted in a xylene-entellan® mixture. 

2) Quenehing of the tissue sample in propane, eooled by liquid nitrogen, followed by 
freeze-drying in a Speedivae-Pearse Tissue Dryer for 24 hours at -- 40 ° C, fixation in formal- 
dehyde gas for 1 hour, and paraffin-embedding in vaeuo. The seetions were flattened onto dry 
slides as above and mounted in xylene-entellan®. 

Seetions and slides were examinëd in a Zeiss fluoreseenee mieroseope equipped with a high 
pressure mereury lamp (Osram HBO 200). The exeiting light was filtered through a Sehott 
BG 12 filter and the emitted light through a barrier filter with 50% transmission above 
500 nm. Dark field eondensers were used. Fluoreseent struetures were identified by sub- 
sequënt staining with toluidine blue or aeeording to May-Grünwald Giemsa. Fluoreseenee 
photomierographs were obtained using Kodak High Speed Eetaehrome (daylight type) or 
Tri X films, exposure times 1/2 to 2 minutes. 

Resul t s  

Properties o/ the Fluorescence and its Cdlular Distribution 

A s p i r a t i o n  b iopsy  smears  c o n t a i n e d  a v a r y i n g  n m n b e r  of l ive r  eells d i spersed  

s e p a r a t e l y  or  oecu r r ing  in smal l  groups .  Mos t  smears  also c o n t a i n e d  smal l  frag- 

m e n t s  of l ive r  t issue,  con t a in ing  seve ra l  l ayers  oB l ive r  cells. I n  t he  cont ro ls  t h e  

l ive r  cells e x h i b i t e d  a dul l  g reen  au to f luo re seenee  b u t  t h e  l u m p s  of l i ve r  t i ssue  

f luoresced  m o r e  i n t e n s e l y  green.  I n  a d d i t i o n  m o s t  smears  also c o n t a i n e d  b lood  

cells, f luoresc ing  w e a k l y  g reen  or  n o t  a t  all. I n  some  ins tances ,  howeve r ,  a dul l  r ed  

color  was obse rved  in  smal l  a reas  m o s t l y  in t h e  p e r i p h e r y  of t h e  l ive r  f r agmen t s .  

E x a m i n a t i o n  of these  a reas  in  t r a n s m i t t e d  l igh t  r e v e a l e d  t h a t  t h e y  e o n t a i n e d  a 
l aye r  of r ed  b lood  eells. This  color could  eas i ly  be d i s t i ngu i shed  I r o m  t h e  p o r p h y r i n  

f luoreseenee  (see below).  A p a r t  f r o m  t h e  g reen  autof luoreseen•e  t h e  on ly  f luores-  
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cence that was observed in control speeimens consisted of yellow or orange 
fluoreseent lipofuscin granules, easily identified by theh" eharacteristic shape 
and size. 

Unfixed and air-dried smears from porphyries regularly eontained liver cells 
exhibiting red fluorescence. In some specimens this oceurred only in a limited 
number of the liver cells, but in others, virtually all liver eells fluoreseed red. The 
fluoreseence occurred both in eytoplasm and nuclei but was always of a higher 
intensity in the latter. In aases with a low fluorescenee intensity only the nuelei 
exhibited red fluorescenee. Smears with a high fluoreseenee intensity orten eon- 
tained a dnll red background of diffusely dispersed fluoreseent material. In  most 
instanees the fragments of liver tissue fluoreseed more intensely than the separate 
liver eells. The eellular distribution of this fluoreseende eould not be studied due 
to the thiekness of the fragments. 

The red fluoreseenee of the liver eells faded rather rapidly during illumination 
with ultraviolet light and was in most instances very substantially redueed after 
2 minutes illumination. The decrease in fluoreseenee was most obvious in cells 
with a low initial fluoreseenee intensity where the fluorescenee orten disappeared 
eompletely after prolonged illumination. 

Iteating of the slides to 100 ° C for 2 hours did not resnlt in a notieeable in- 
erease in fluoreseenee intensity in specimens with a low initial fluoreseenee in- 
tensity. 

Mounting of the dry smears under eover slips with a few drops of glyeerol had 
a deleterious effect on the fluoreseenee, regardless of the pI-t of the glycerol. When 
the smears were studied immediately after application of the glycerol the flnores- 
eent material was found to diffuse gradnally from the fluorescent cells, and 
finally, after 1--2 hours, form a diffuse red baekground on the slide. 

The effeet of pH on the porphyrin fluoreseenee was tested by treating dry 
smears with farnes from hydroehloric acid, glacial acetic aeid or ammonia. Treat- 
ment with hydroehlorie aeid fumes resulted in small inereases in fluoreseenee 
intensity, but the other treatments wert without noticeable effeet. The solubility 
of the fluorescent material was further tested by immersion of dry slides in 4 % 
formaldehyde solution, ethanol and xylene for two honrs. Formalin treatment 
resulted in a complete loss of fluoreseenee but ethanol and xylene had no notieable 
effeet on the fluorescence intensity. 

A eomparison was made of the intensity and distribution of the fluorescence 
in liver sections prepared by the various histologieal techniques. On eaeh oeeassion 
about l0 mm long speeimens of liver tissue were obtained, halved, and eaeh half 
subjeeted to the two teehniques aeeording to Table 1. Comparison of the methods 
for flattening of seetions was made on adjaeent seetions from the same tissue block. 
The results whieh appear in Table 1 show that  the fluorescent porphyrins were best 
preserved in freeze-dried and ethanol-fixed speeimens provided that  the seetions 
were flattened in the dry stare. Flattening of the seetions on watet redueed the 
fluoreseenee intensity and changed the distribntion of the flnoreseent material. 

The loealization of the fluoreseent material in ethanol-fixed speeimens flat- 
tened without eontaet with watet was eonfined to the eytoplasm of the liver cells. 
In most eells the nnelei appeared as nonfluoreseent spots. 

20* 



296 L. Enerbäck and O. Lundvall: 

Fig. 1. Fine needle aspiration biopsy smear containing ~ group of liver cells. Note fluorescence 
in both nuelei and eytoplasm. Magnification 250 × 

Fig. 2. Section from formalin-fixed biopsy specimen, floated on water. In the center a peri- 
portal area exhibiting a strong fluorescence. Also fluorescence in red blood cells of sinusoids 

and liver cell nuclei. Magnific~tion 250 × 

Semiquantitation o/ Liver Cell Fluorescence in Aspiration Biopsy Smears 
Smears f rom pat ients  with l~tent  and manifes t  PCT were s tudied with  the  

alm of f inding suitable parameters  for grading oB the amoun t  o~ fluorescent 
material .  The smears were found to v a r y  both  with  respect  to the  fluorescence 
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Fig. 3. Section from ethanol fixed biopsy specimen, floated on water. Fluoreseenee of weak 
intensity in nuelei and, to a lesser extent, in eytoplasm of liver eells. Magnifieation 250 × 

ùFig. 4. Section from $he same specimen as in Fig. 3 flattened on a dry slide. Strong fluores- 
eence exclusively in the ey$oplasm of liver eells. Note absenee of fluoreseenee in nuclei, 

appea.ring as dark, non-fluorescent spots. ~Iagnification 250 × 

in tens i ty  of indiv idual  liver eells and  the relative number  of fluoreseent eells. 
The proport ion of fluoreseent eells in  eaeh smear seemed to be eorrelated to the 
fluoreseenee in tens i ty  of the fluoreseing eells. I n  speeimens with a low fluoreseenee 
in tens i ty  only a l imited n u m b e r  of the liver eells eontained fluoreseent mater ia l  
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Table 1. The e//ect o/ variations in the histological procedure on the intensity and distribution 
o] /luorescence in sections 

Fixation Flattening l~luoreseence 
of sections 

Intensity Distribution 

FormMin Watet Moderate 

Ethanol 

Dry Moderate 

Water Weak 

Dry Strong 

Cytoplasm and nuclei of liver cells. Collagen 
of portal areas. Red blood cells in sinusoids. 
Fluoreseent rims outside sections 

Only cytoplasm and nuelei of liver eells 

Cytoplasm and nuelei of liver eells. Large fluo- 
rescent rims outside sections 

Cytoplasm of liver cells. No fluorescence in 
nuclei 

Yreeze-drying -~ 
Formaldehyde gas Dr:/ Strong Cytoplasm of liver cells 

Table 2. Quantitation o//luorescence in aspiration biopsy smears 

Fluorescence grade 

1 2 3 4 

Fluorescence intensity Very weak Weak ù Moderate Strong 

Distribution of cellular Nuclei Nuclei Nuelei and - -  
fluorescence cyltoplasm 

Number of fluoreseent cells Few Most Amost all All 

Distribution of fluorescence Patchy or Patchy Almost homo- Homo- 
in tissue fragments non-fluoreseent geneous geneous 

while the  remaining  l iver cells showed a usua l ly  weak,  green autofluoreseenee.  I n  
speeimens wi th  higher  fluoreseenee intensi t ies  v i r tuMly all l iver •ells f luoreseed 
red. The fluoreseenee of l iver  eell nuelei  was usual ly  more intense t han  t h a t  of 
ey toplasm.  I n  speeimens wi th  low fluoreseenee in tens i ty  the  red  fluoreseenee was 
eonfined to the  nuelei  while the  ey top lasm fluoreseed weak ly  green. The frag- 
ments  of l iver  t issue also va r ied  bo th  wi th  respeet  to  the  fluoreseenee in tens i ty  
and  the  d i s t r ibu t ion  of f luoreseent  mater ia l .  I n  speeimens with  a high fluoreseenee 
in t ens i ty  of ind iv idua l  l iver  eells the  f ragments  usua l ly  exh ib i ted  a homogeneous ly  
d i s t r ibu ted  red  fluoreseenee. I n  speeimens with  lower fluoreseenee intensi t ies  
only  p a t t s  of the  f ragments  fluoresoed in the  red, the  remain ing  pa r t s  exhib i t ing  
green autofluoreseenee.  

Based  on these observat ions  a four-grade sys tem was adap ted .  The prineiples 
of this  grading are summar ized  in Table  2. The grading was per formed on 3 to 
5 smears  from eaeh pa t i en t  and  the var ia t ions  be tween the  smears  from one 
pa t i en t  were found to be less t han  one grade.  

The d i s t r ibn t ion  of the  grades of fluoreseenee in 26 aspi ra t ion  biopsies f rom 
19 porphyr ies  is shown in Table  3. 
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Table 3. Distribution o/ fluorescence grade8 i)z 19 patients with PCT 

Grade of Number of 
fluoreseenee biopsies 

0 0 
1 5 
2 6 
3 10 
4 5 
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Gros8 Distribution o /Porphyr in  Fluoreseence 

The var iable  p ropor t ion  of f luorescent  l iver eells in the  asp i ra t ion  b iopsy  
smears  f rom pa t ien t s  wi th  PCT suggests t h a t  the  gross d i s t r ibu t ion  of the  fluores- 
eent  ma te r i a l  might  also be uneven.  To s t u d y  this,  eytologieal  ma te r i a l  was 
a sp i r a t ed  I rom l imi ted  areas  a t  three  different  dep ths  in the  l ivers of four pa t ien ts .  
The flnorescence was g raded  on eoded smears.  Three  to l ive smears  I rom each 
level of asp i ra t ion  were eva lua ted .  The eoded smears  from one dep th  were a lways  
found to have  the  same grade  of fluoreseenee. As shown in Table 4 the  fluoreseenee 
was equal  in the  smears  f rom the  different  par t s  oB the  l iver in two pa~ients. I n  
the  two others  the  fluoreseenee was equal  in smears  from two depths  bu t  differed 
a t  the  th i rd  depth .  The differenee d id  no t  a m o u n t  to a whole grade,  however.  

Table 4. Fluorescence in 8pecimens /rom various depths o/the liver o/ /out patients with PCT 

Level of aspiration Patient no. 

I I I  I I I  IV  

I: 2--~ cm below liver surface 2 3 1 a 
I I :  6--8 cm below liver surface 2 3 1 2 

I I I :  10--12 cm below liver surface 2~- 2 +  1 2 

a Unsufficient material. 

I n  sections from eonvent iona l  th ick  needle biopsies proeessed by  the  op t ima l  
histologieM teehnique  ind iea t ed  above,  bo th  the  d i s t r ibu t ion  and  the  in tens i ty  
of the  po rphyr in  fluoreseenee exh ib i t ed  wide var ia t ions .  I n  2 of the  6 examined  
biopsies the  cy top la sm of v i r tuMly  all  l iver  eells were paeked  wi th  s t rongly  fluores- 
eent ma te r i a l  bu t  in the  o ther  examined  biopsies the  red fluorescenee was nneven ly  
d i s t r ibu ted .  I n  these speeimens the  l iver  p a r e n e h y m a  eonta ined  weak ly  fluores- 
cing or non-f luoreseent  areas,  i r regu la r ly  d i s t r ibu ted  wi th in  the  lobuli  wi thou t  
preference for eentra l  or po r t a l  areas.  None of the  l iver  seetions showed signs of 
eirrhosis, bu t  all  exeept  orte of the  biopsies eonta ined  ey top lasmie  fa t  droplets .  
One of the  l ivers exh ib i ted  a p ronouneed  f a t t y  ehange, mos t  of the  l iver eells 
eontMning large ra t  vaeuoles.  I n  these speeimens the  f luoreseent  po rphyr ins  
wer t  seen as an  in tënse ly  I luoreseent  r im a t  the  pe r iphe ry  of the  ra t  conta in ing 
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cells. No correlation between the amount  of rat vacuoles and porphyrin fluores- 
cence could be demonstrated. All of the examined livers contained histochemieally 
demonstrable iron located both in parenehymal eells and in Kupffer cells. No 
correlation between the amount  or distribution of iron and porphyrin fluorescenee 
was found. 

Discussion 

The results show that  livers of patients with PCT contain red fluorescence 
of the porphyrin type varying in intensity and distribution. This fluoreseence 
can be demonstrated both in single liver cells obtained by fine needle aspiration 
biopsy and in sections from conventional thick needle biopsies. The great advantage 
with fine needle biopsy specimens from a technical point of viewis that  smears can be 
used directly for fluorescence microscopy without further treatment.  A possible 
disadvantage of the method is the considerab]e negative pressure neeessary for 
aspiration, which might eause damage to eell membranes resulting in a redistribu- 
tion of diffusible compounds. 

The results further show tha t  porphyrins are freely diffusib]e in ]iver cells and 
are easily extraeted by  water or water-containing media. The material has a low 
solubility in ethanol and xylene but is very soluble in forma]in solutions as indica- 
ted by the fluorescence intensity of smears before and after immersion in these 
media. Aspiration biopsy specimens taust therefore be examined in the dry stare 
or mounted in a water-free medium such as the xylene-ente]lan mixture used for 
sections in the present study. The smears should be air-dried or fixed in ethanol. 

Freeze-drying is an ideal method for the study of highly diffusible material  in 
tissue seetions and was accordingly found to give satisfaetory results. The results 
were, however, eqnally good with ethanol-fixed specimens, provided that  a strietly 
water-free teehnique was maintained during the entire histotechnical procedure. 
A critical point in the procedure which is easily overlooked is the flattening of 
sections whieh must  be performed on ch~y s]ides to prevent diffusion of fluoreseent 
porphyrins. 

Where the diffusion of porphyrins was prevented by water-free teehniques, 
the porphyrins were found to be confined to the cytoplasm of liver cells, and the 
nuclei appeared as non-fluorescent spots. In  seetions floated on water a redistribu- 
tion of the fluorescent material occurred, whieh was now found in the nuclei of 
]iver ce]ls, red blood eel]s and, to a lesser extent, in the co]lagen stroma of the 
portal areas. 

Similar results as those reported here were obtained by Holzner and Niebauer 
(1963). These authors used cryostat  seetions as well as ethanol and paraffin 
embedded liver specimens and found that  the fluorescent material could be 
extracted by  water eontMning media. Most reports dealing with the distribution 
of fluoreseent porphyrins in hepatic porphyrias have stressed the occurrence of 
fluorescence in liver ce]l nuclei (Schmid et al., 1954 ; Huang etal., 1965 ; Sparks et al., 
1965). In  all of these reports this finding can be aseribed to an unsuitable histo- 
logical teehnique such as the use of frozen sections or mounting of sections in 
buffered g]ycerol. Smears from fine needle biopsies, however, Mso contain this 
nuelear fluorescence even iß the smears have been air-dried and examined in the 
dry state. This apparent diffusion of porphyrins might oecur either during the 
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aspiration or during the drying of the slides. But  nnelear fluoreseenee is also 
present if the smears have been fixed in ethanol in the wer stare immediately 
after aspiration. Attempts  to prevent the nuelear fluoreseenee from oeenrring by 
employing various measures, such as lessening the negative pressure during 
aspiration, or ejeeting the aspirated material direetly into ethanol instead of 
smearing, have so rar proved unsueeessful. 

The very simple method of direet fluoreseenee mieroseopie examination of 
aspiration biopsy smears might be useful as a diagnostie proeedure in eases of 
PCT. Of speeial interest ist the question whether such examinations ean yield 
quantitat ive information on the amounts of porphyrins stored in the liver. In 
general, the fluoreseenee intensity is proportional to the amount of fluorophor 
provided tha t  the eoneentration is not high enough to eause a signifieant absorp- 
tion of the aetivating or emitted light (Udenfriend, 1962). Visual estimation is a 
very erude measure of the fluoreseenee intensity. The human eye has a high eapa- 
eity for distinguishing between adjaeent fields of almost equal brightness provided 
that  they are of the same eolor, but, sinee for praetieal reasons, the eomparisons 
nmst be made between fluoreseent eells in different speeimens and on different 
oeeasions, the errors in visual estimations of fluoreseenee intensity mnst  inerease 
eonsiderably. To eompensate for such errors in ëstimation, additional eriteria 
whieh eonld be used in a semiquantitative grading were sought. I t  was found that  
in eases with a high fluoreseenee intensity of the liver eells, praetieally all eells 
fluoreseed red. A deerease in the fluoreseenee intensity was aeeompanied by a 
deereasing number of fluoreseent eells. 

Although the porphyrin eontent of individual liver eells thus varies within 
wide limits, the gross variation of the fluoreseenee seems to be small (Table 4) 
and should not influenee the grading, at least not if the aspiration is performed 
with long needles. 

Thus the present grading based on fluoreseenee intensity and relative number 
of fluoreseent eells should give reprodneible results and ean be expeeted to give 
a reasonably aeeurate measure of the porphyrin eontent of the liver. The sensiti- 
vi ty of this visum grading method ean however only be determined by eomparing 
with liver porphyrin eoneentration determined ehemieally. The small amounts 
of porphyrins present in non-porphyrie livers are below the limit for deteetion 
by fluoreseenee mieroseopy. 

We are not aware of any eompounds oeeurring in the liver and showing 
fluoreseenee properties whieh might be misinterpreted as porphyrin fluoreseenee. 
Lipofusein grannles have a yellow or orange fluoreseenee quite different from 
the deep red porphyrin fluoreseenee. Many drugs aeeumulate in the liver. So rar, 
we do not know of any drng giving red fluoreseenee. But  fluoreseeenee in liver 
biopsies obtained from patients treated with drugs of unknown fluoreseenee 
properties mnst be evaluated, keeping the possibility of drug-indueed fluoreseenee 
in mind. The dull red eolour, whieh in some instanees was observed in the peri- 
phery of liver tissue fragments, is most probably due to an absorption pheno- 
menon. These areas eontained red blood eells, par t ly  eovering the autofluoreseent 
tissue lumps. The tissue a•tofluoreseenee, mainly eaused by proteins with a high 
eontent of aromatie amino aeids, appears blue-green with the filter eombination 
used in the present study. The emission eurve is however broad and flat, and 
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extends into the red region of the speetrum (Enerbäck, unpublished observation). 
A partial absorption of the autofluorescence by  haemoglobin-containing red blood 
cells might  therefore modify the colour of the autofluorescence towards a dull red. 
I towever,  this phenomenon is easily recognized and can be distinguished from 
porphyrin  fluorescence. 

The potential  value of the aspiration biopsy method as a diagnostic procedure 
in cases of PCT has been tested in a s tudy  of the correlation between the grade 
of liver fluorescence and the porphyr in  excretion data,  the stage of clinical 
act ivi ty  of the disease, and the effect of t rea tment  (Lundvall  and Enerbäck,  
1969). The findings so rar indicate t ha t  the method is a valuable diagnostic tool 
in cases of PCT and well suited as a screening test for the disease. The finding of 
liver fluorescence in patients with clinieally latent  forms of the disease, and with 
porphyr in  excretion data  within the normal  range, indicate tha t  this simple 
method might  in fact  be a more sensitive diagnostic procedure than  the currently 
used biochemical methods for the detection of porphyrins  in the excreta. 
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