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Porphyrin Metabolism in Pellagra 

P e l l a g r a  is a n  e n d e m i c  d i s e a s e  in  E g y p t  a n d  o t h e r  
p a r t s  o f  t h e  w o r l d .  P e l l a g r a  i n v o l v e s  d e f i c i e n c i e s  o f  
ca lo r i e s ,  p r o t e i n s  a n d  o t h e r  c o m p o n e n t s  o f  t h e  v i t a m i n  B 
c o m p l e x  b e s i d e s  n i c o t i n i c  a c i d L  T h e  c l i n i c a l  m a n i f e s t a -  
t i o n s ,  i n c l u d i n g  t h e  c u t a n e o u s  r e a c t i o n s  s u c h  a s  h y p e r -  
k e r a t o s i s  a n d  p i g m e n t a t i o n ,  p r o b a b l y  i n d i c a t e  d i s t u r b -  
a n c e s  i n  d i f f e r e n t  m e t a b o l i c  p r o c e s s e s ,  e s p e c i a l l y  p o r -  
p h y r i n  m e t a b o l i s m .  I n  f a c t ,  a r i s e  i n  p o r p h y r i n  e x c r e t i o n  
w a s  p r e v i o u s l y  r e p o r t e d  b y  RIMINGTON a n d  L m T N E R  2 
a n d  b y  E L  MOFTV e t  a l .  ~. T h i s  w a s  e x p l a i n e d  a s  d u e  t o  
t h e  a s s o c i a t e d  a l c o h o l i s m ,  a s  n o  s u c h  r i se  w a s  f o u n d  in  
n o n - a l c o h o l i c  p e l l a g r i n s .  

T h i s  s t i m u l a t e d  t h e  d e s i r e  t o  s t u d y  p o r p h y r i n  m e t a b o -  
l i s m  in  n o n - a l c o h o l i c  p e l l a g r i n s .  

M a t e r i a l s  a n d  methods .  26 p e l l a g r i n s  w e r e  s e l e c t e d  for  
t h i s  s t u d y ;  t h e y  i n c l u d e d  3 f e m a l e s .  T h e  a g e  o f  t h e  
p a t i e n t s  r a n g e d  f r o m  5 t o  65 y e a r s .  T h e  d u r a t i o n  o f  t h e  
c u t a n e o u s  e r u p t i o n  r a n g e d  f r o m  3 w e e k s  t o  3 y e a r s .  A l l  
p a t i e n t s  w e r e  e x a m i n e d  c l i n i c a l l y  for  e v i d e n c e  o f  a n y  
a s s o c i a t e d  d i s e a s e .  S t o o l s  e x a m i n a t i o n  a n d  u r i n e  a n a l y s i s  
w e r e  p e r f o r m e d .  S t a n d a r d  l i v e r  f u n c t i o n  t e s t s  i n c l u d i n g  
a l b / g l o b ,  r a t i o ,  s e r u m  b i l i r u b i n ,  t h y m o l  a n d  z i n c  s u l p h a t e  
t u r b i d i t i e s  w e r e  d o n e .  D i a r r h o e a  w a s  o b s e r v e d  in  8 
p a t i e n t s  (7 m a l e s  a n d  1 f e m a l e ) .  D e m e n t i a  w a s  n o t  
o b s e r v e d  in  a n y  o f  t h e  p a t i e n t s ,  C u t a n e o u s  c h a n g e s  d u e  
to  a s s o c i a t e d  a r i b o f l a v i n o s i s  w e r e  s e e n  in  14 p a t i e n t s .  

F o r  a l l  p a t i e n t s ,  u r i n a r y ,  f a e c a l  a n d  b l o o d  p o r p h y r i n s  
w e r e  e s t i m a t e d .  Q u a n t i t a t i v e  d e t e r m i n a t i o n  o f  e r y t h r o -  
c y t i c  p o r p h y r i n s  w e r e  d o n e  b y  t h e  m e t h o d  d e s c r i b e d  b y  
VISt't'WANATI-I , GORDON a n d  JAMES ~. U r i n a r y  a n d  f a eca l  
p o r p h y r i n s  w e r e  d e t e r m i n e d  a c c o r d i n g  t o  t h e  m e t h o d  

Of SANO a n d  RIMINGTONg. U r i n a r y  p o r p h o b i l i n o g e n  
( P B G )  w a s  d e t e r m i n e d  b y  t h e  m e t h o d  of  RIMINGTON e. 

D a i l y  u r i n a r y  e x c r e t i o n  o f  n i c o t i n a m i d e  m e t h o c h l o r i d e  
w a s  e s t i m a t e d  u n d e r  n o r m a l  c o n d i t i o n s  a n d  in  t h e  f i r s t  
6 h u r i n e  a f t e r  a n  o r a l  a d m i n i s t r a t i o n  o f  100 m g  n i c o -  
t i n a m i d e  b y  t h e  m e t h o d  o f  H U F F  a n d  PERLZWmG 7 a s  
m o d i f i e d  b y  ELLIr~GER a n d  ABDEL KADER s. 

Resu l t s .  T h e  r e s u l t s  o f  t h e  u r i n a r y  n i c o t i n a m i d e  m e t h o -  
c h l o r i d e  b e f o r e  a n d  i n  t h e  f i r s t  6 h a f t e r  t h e  a d m i n i s t r a -  
t i o n  o f  t e s t  d o s e  o f  n i c o t i n a m i d e ,  a n d  t h e  u r i n a r y ,  f a e c a l  
a n d  e r y t h r o c y t e  p o r p h y r i n s ,  a r e  p r e s e n t e d  in  T a b l e s  I 
a n d  I I .  

I n  21 eases ,  t h e  v a l u e s  f o r  u r i n a r y ,  f a e c a l  a n d  e r y t h r o -  
c y t e  p o r p h y r i n s  w e r e  w i t h i n  n o r m a l  l i m i t s  9 {Tab le  I ) . .  
I n  5 p e l l a g r i n s  o u t  of  t h e  26 ca se s ,  t h e  u r i n a r y  p o r p h y r i n s  
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Table I. va lues  of urinary, faecal and erythrocytic porphyrins in pellagrins with normal porphyrin excretion 

No. Age Sex Urinary Urine 
nieotinamide ~tg per day 
methoehloride 
2 4 h  6 h 
before after 
dose 100 mg 
mg dose 

mg 

Stool 
mg/day ~tg/g dry weight 

C U T PBG 

Blood 
txg/100 ml 

C P U T C P T Haemat.  
(%) 

1 50 c~ ,0.400 3.00 49.90 2.80 52.70 1.50 1.80 2.70 0,00 4.50 1.20 80,50 81.70 24.50 
2 20 ~ 0.60 8.00 30.20 0.00 30.20 3.50 . . . . . . .  
3 55 ~ 0.40 10.80 48.10 2,50 50.60 0.60 3.30 1.60 0.20 5.10 0.00 15.60 15.60 34.00 
4 45 ~ 1.60 12.80 35.20 0.80 56,00 0.40 1.20 1.20 0,00 2.40 2.40 51.00 53.40 24.40 
5 35 ~ 1.70 10.00 32.30 0.50 32.80 0.70 1.60 2,80 0.10 4,50 8.00 33.50 41.50 30.00 
6 5 c~ 1.20 34.40 4.10 38.50 0.80 2.80 5.40 0.10 8.30 0.00 73.10 73.10 21.20 
7 25 ~ 0.25 11.20 30.00 2.10 32.10 0.40 1.80 4.00 0.00 5.80 0.00 68.00 68.00 26.50 
8 10 c~ 0.70 - 61.80 3.30 65.10 1.40 2.10 5.20 0.00 7.30 0.00 40.80 40.80 35.00 
9 36 c~ 1.05 8.00 45.80 7.10 52.90 2.20 2.90 1.50 0.00 4.40 2.60 30.40 33.00 35.00 

10 45 ~ 0.90 5.90 29.40 5.80 35.20 0.90 1.30 22.70 - 24.00 0.00 11.30 11.30 32.50 
11 65 d' 0.50 2.40 36.80 0.00 36.80 1.20 12.20 20.00 0.30 32.50 0.00 18.50 18.50 44.00 
12 t8 ~ 0.45 2.40 32.70 0.00 32.70 1.00 6.70 i1.00 0.00 17.70 . . . .  
13 18 ~ 1.00 6.00 36.80 2.50 39.30 1.90 8.20 17.30 0.00 25.50 0,00 11.00 11.043 37.00 
14 46 ~ 0.67 6.80 61.20 13.30 74.50 3.00 6.70 14.70 0.00 21.40 0.00 15.70 I5.70 33.30 
15 50 ~ 1.20 1.60 32.70 0.00 32.70 0.60 5.80 11.70 0.20 17.70 0.00 21.20 21.20 36.00 
16 35 d~ 4.50 8.40 49.00 5.10 54.10 0.80 7.70 21.70 0.10 29.50 0.00 25.00 25.00 33.30 
17 25 ~ 1.50 7.80 I9.60 0.00 19.60 0.50 2.40 1.80 0.40 4.60 3.40 35.00 38.40 35.00 
18 19 ~ 1.80 1.20 19.20 - 19.20 1.70 3.10 2.50 1,I0 6,70 3.70 102.00 105.70 32.60 
19 27 ~ 1.00 2.40 12,30 0.00 12.30 0,50 4,00 7.30 - 11,30 3.00 34.00 37.00 32.00 
20 12 ~ - -- 66.20 4.90 71.10 4,60 - - - 0,00 36.00 36.00 36.00 
21 40 6' - - 49.10 0.00 49.10 3.10 5.50 7.40 0,00 12.90 0,00 I4,00 14.00 14,00 

Mean 1.13 6,39 38.70 2.70 41.40 1.49 4.26 8.55 0.15 12.96 1.27 37.72 38.99 32.75 

C, coproporphyrin; U, uroporphyrin;  PBG, porphobilinogen; P, protoporphyrin;  T, total. 
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Table II. Values of urinary, faecal and erythrocytie porphyrins in pellagrins with abnormal porphyrin excretion 

EXPERIENTIA 27/6 

No. Age Sex Urinary Urine Stool Blood 
nicotinamide ~tg per day mg/day ptg]g dry weight btg]100 ml 
methochloride 
24 h 6 h C U T PBG C P U T C P T Haemat. 

before after {%) 
dose 100 mg 
mg dose 

mg 

1 20 6 ~ 0,50 6.00 7 4 . 8 0  15 .40  90 .20  1 . 8 0  2 1 . 2 0  104.10 0 . 2 0  125.50 0.00 59 .80  59 .80  29.00 
2 17 ~ 0.75 5.00 37.40 1.60 39 .00  1 . 7 0  2 6 . 5 0  168.80 0.7 196.00 6.40 76 .00  82 .40  42.00 
3 10 d ~ 1.05 - 17.20 0.00 17 .20  1 . 9 0  1 2 . 3 0  21.50 0.4 34.20 0.00 175.40 175.40 26.50 
4 19 C~ - - 42.90 1.70 44 .60  0.00 4.00 30,60 1.0 35.70 16.00 183.60 199,60 30.00 
5 14 d' 3.60 2 0 . 5 0  81.70 0.00 81 .70  3 . 9 0  1 1 . 6 0  10.20 0.0 21.80 8.50 217.00 225.50 28.20 

Mean 1,40 1 0 . 5 0  50.80 3.74 54 .50  1 . 8 6  1 5 . 1 4  67.04 0.46 82.64 6.18 142.36 148.54 31.14 

were  wi th in  t h e  range  for t h e  no rma l  individuals ,  whi le  
the re  was  an a p p a r e n t  increase in faecal  and  blood por-  
p h y r i n  (Table II). 4 ou t  of these  5 p a t i e n t s  showed 
cu taneous  signs of associa ted  ar ibof lavinosis .  Rou t i n e  
tes t s  for l iver  func t ion  failed to  show any  s ignif icant  
i m p a i r m e n t  in hepa t i c  funct ion.  

We  h a d  the  chance  of r e - e s t ima t ion  of p o r p h y r i n s  in 
4 of those  p a t i e n t s  who  showed  increased p o r p h y r i n  
excre t ion  a f te r  t h e  clinical  s igns and  s y m p t o m s  h a v e  
d i sappeared  fol lowing r e p l a c e m e n t  t he rapy .  I n c r e m e n t s  
in p o r p h y r i n  could stil l  be  d e m o n s t r a t e d .  

Discussion. The b iochemica l  f indings,  c i ted  here, w i th  
regard  to  t he  u r inary  n ico t inamide  me thoch lo r ide  con- 
f i rms the  clinical iden t i f ica t ion  of t he  pel lagrous  condi-  
t ion.  This  runs  paral lel  w i t h  prev ious  f indings  of ABDEL 
KADER et al. 1° and  EL RIDI et  al. n .  

The  resul ts  ob ta ined  in th is  s t u d y  ind ica te  tha t ,  in 
a b o u t  20~/o of  cases of non-alcohol ic  pellagrins,  the re  was 
increase  in faecal and  e ry th rocy t i c  po rphyr ins ,  par t i -  
cular ly  p ro to -  and  coproporphyr ins .  In  c o n t r a s t  to  
a lcohol - induced porphyr i a ,  t he  u r ina ry  p o r p h y r i n s  were  
wi th in  n o r m a l  l imits .  

The re la t ion  of t h i s  t y p e  of d i s tu rbed  po rphy r in  me t a b o -  
l i sm to  pe l lagra  is too  diff icul t  to  e lucidate  and  no 
plausible  exp l ana t i on  for th is  i nc r emen t  in faecal and  
e ry th rocy t e  p o r p h y r i n  in some pel lagr ins  could be 
advoca ted .  There  was no corre la t ion  be tween  the  sever i ty  
of t he  cu taneous  lesions and  the  increase in porphyr ins .  
Moreover,  th i s  increase in p o r p h y r i n  could  be demons -  
t r a t e d  a f te r  t he  d i sappea rance  of t he  cu t aneous  lesions 
fol lowing r e p l a c e m e n t  t he r apy .  

The  assoc ia ted  mi ld  degree  of i ron def ic iency a n a e m i a  
no t  u n c o m m o n l y  associa ted  w i t h  pe l lagra  m a y  be 
respons ib le  for such  a rise. However ,  t he re  was  no  such  
rise in the  o the r  21 cases of pe l lagra  who suffered f rom 
th is  t y p e  of a n a e m i a  of more  or less t he  same in t ens i ty  
as ind ica ted  by  the  m e a n  h a e m a t o c r i t  value.  

The  re la t ion  of t he  pel lagrous  lesions of the  skin to  
nicot inic  acid deficiencies in the  skin has  been  es tab l i shed  
by  m a n y  workers lZ- l : .  Many  v i t a m i n s  of the  B-complex  
are, involved in i n t e rmed ia ry  p o r p h y r i n  metabo l i sm,  
name ly  B 12, p t e roy lg lu t amic  acid xs py r idoxa l  and  
p a n t o t h e n i c  acid  19. I t  m a y  t h u s  be sugges ted  t h a t  incre-  
m e n t  in  p o r p h y r i n  exc re t ion  associa ted  w i t h  pe l lagra  is 
due  to  e i ther  associa ted  v i t a m i n  deficiencies or to  an 
impa i red  hepa t i c  funct ion .  The  failure to  de t ec t  such  
i m p a i r m e n t  by  rout ine  l iver  func t ion  t e s t s  m a y  be due  
to the  fact  t h a t  t he  l a t t e r  are no t  sens i t ive  enough  to  
show mild i m p a i r m e n t  in l iver  funct ion .  Norma l  l iver  

func t ion  tes t s  have  been  ob ta ined  in m a n y  cases wi th  
hepa t i c  po rphy r i a s  as. 

T h a t  a d i s tu rbed  p o r p h y r i n  me tabo l i sm  m a y  be involved  
in t he  m e c h a n i s m  of t he  pho tosens i t ive  cu taneous  reac t ion  
in pel lagra  seems unlikely.  This  is sugges ted  by  the  fac t  
t h a t  the  increase in faecal  and  e r y t h r o c y t i c  p o r p h y r i n e  
could be  d e m o n s t r a t e d  a f te r  t h e  d i sappea rance  of t he  
cu taneous  lesions fol lowing r ep l acemen t  t he rapy .  

I t  has  been  es tab l i shed  t h a t  p h o t o s e n s i t i v i t y  associa ted  
w i t h  some types  of p o r p h y r i a s  is due  to  fo rmed  p o r p h y -  
r ins  p r e s e n t  in t he  skin n a m e l y  uro-, copro- and  p ro to -  
p o r p h y r i n s  and  t h a t  all have  s imi lar  abso rp t ion  spec t ra  
in t h e  vis ible  l ight  2°. The  s t u d y  of ac t ion  s p e c t r u m  of 
t he  skin in pe l lagra  seems essent ia l  before  any  def in i te  
conclusion can be reached.  

Rdsumd. La quan t i t6  de po rphy r in s  faecaux et  sanguins  
t rouv6e dans  21 cas de pel lagr ins  normale  compar6e  
celle des  cas n o r m a u x  observ6s en  Egyp te .  Cependan t ,  
d a n s  5 cas les p o r p h y r i n s  sangu ins  e t  faecaux fu ren t  
p lus  n o m b r e u x  e t  les p o r p h y r i n s  ur ina i res  res t~ren t  en 
quan t i t6  normale .  
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