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I .  INTRODUCTION.

In  d e rm a to lo g y , a s  in  a l l  o th e r  b ra n c h e s  o f  m e d ic in e , 

t h e r e  a r e  many m y s te r i e s .  In  th e  re a lm  o f  s k in  d i s e a s e s ,  how

e v e r ,  t h e r e  i s  no g r e a t e r  enigm a th a n  t h a t  common d e rm a to s is ,  

p s o r i a s i s .  M0 f  m ak ing  o f  many books th e r e  i s  no end ,f m ig h t 

w e l l  a p p ly  to  th e  vo lu m in o u s l i t e r a t u r e  on th e  s u b j e c t .  F o r  

m ore th a n  a  c e n tu r y  many t h e o r i e s  have b e e n  p u t  fo rw a rd  to  

e x p la in  th e  e t i o l o g y  o f  p s o r i a s i s .  The g r e a t  m a jo r i ty  o f  th e s e  

t h e o r i e s  l a c k  a d e q u a te  s c i e n t i f i c  b a s i s  and  o n ly  s e rv e  t o  show 

t h a t  th e  v a r io u s  a u th o r s  have  a llo w e d  f a i t h  in  one o r  o th e r  o f  

th e s e  h y p o th e s e s  to  o b sc u re  th e  p a th  o f  l o g i c a l  r e a s o n in g .

In  th e  f o l lo w in g  p a g es  th e  w r i t e r  in te n d s  to  comment 

on th e  work o f  o t h e r  i n v e s t i g a t o r s  o n ly  i f  t h e i r  r e s e a r c h e s  have 

some b e a r i n g  on h i s  own o b s e r v a t io n s .  He h a s  no i n t e n t i o n  o f 

re v ie w in g  th e  w hole  l i t e r a t u r e  on th e  e t i o l o g y  o f  p s o r i a s i s  

w h ich  h a s  b e e n  a t te m p te d  on s e v e r a l  p r e v io u s  o c c a s io n s ,  m ost 

n o ta b ly  b y  N obl (1 9 2 8 ) in  J a d a s s o h n fs H andbuch.

The f o l lo w in g  i n v e s t i g a t i o n s  w ere  c o n d u c te d  in  S t o b h i l l  

H o s p i t a l ,  G lasgow , d u r in g  1931 a n d  1932 and  in  th e  S k in  D e p a r t

m en t, M e ta b o lic  W ards and B io c h e m ic a l L a b o ra to ry  o f  th e  R oyal 

I n f i r m a r y ,  G lasgow , be tw een  1932 and 1934. The s t a t i s t i c a l  

su rv e y  o f  o u t - p a t i e n t s  a t t e n d in g  th e  S k in  D isp e n sa ry  a t  th e  

R o y a l I n f i r m a r y  h a s  b e en  c o n tin u e d  up t o  S ep tem ber 1939 > an d  

f u r t h e r  i n v e s t i g a t i o n  o f  s w e a tin g  in  p s o r i a s i s  i n  a  M i l i t a r y  

H o s p i t a l .



I I .  A COMPARATIVE STUDY OF THE SWEAT IN NORMAL PERSONS

AND IN PSORIASIS^

(From th e  S k in  D epartm en t a n d  B io ch e m ic a l L a b o ra to ry , 
R oyal I n f i rm a r y  and  U n iv e r s i ty ,  G lasgow ).

A. THE COMPOSITION OF HUMAN SWEAT.

V a rio u s  w o rk e rs  have  e s t im a te d  th e  c o n c e n t r a t io n  

o f  c h l o r i d e s ,  n o n - p r o te in  n i t r o g e n ,  u r e a  n i t r o g e n  and  ammonia 

n i t r o g e n  i n  sam p les  o f  sw ea t o b ta in e d  by  s u b je c t in g  no rm al 

p e r s o n s  to  h ig h  a i r  t e m p e r a tu r e s .  T hese f in d in g s  a r e  summar

i s e d  i n  T a b le  I .  In  a d d i t i o n  th e  fo l lo w in g  c o n s t i t u e n t s  have 

b e e n  fo u n d  i n  sw e a t:

L a c t ic  a c id  (S ch en k , 1926 : M osher, 1933)

G lucose  (U sh er and  R a b in o v i tc h , 1927)

d o . ( S i l v e r s ,  F o r s t e r  and  T a l b e r t ,  1928)

A m in o -ac id  n i t r o g e n  ( T a lb e r t  and  H augen, 1928)

U ric  a c i d  ( S a i k i ,  Olmanson and  T a l b e r t ,  1932) 

C r e a t i n i n e ,  s u lp h u r  (M osher, 1933)

P o ta s s iu m , c a lc iu m , m agnesium  ( T a l b e r t ,  Haugen, C a rp e n te r
and  B ry a n t, 1 9 3 3 ) .

Of th e s e  l a t t e r  c o n s t i t u e n t s  l a c t i c  a c i d  i s  th e  

o n ly  one o f  p h y s io lo g ic a l  im p o r ta n c e . K o r ia k in a  and  

K re s to w n ik o ff  (1 9 3 0 ) showed t h a t  l a r g e  am ounts o f  l a c t i c  

a c i d  m ig h t b e  e l im in a te d  i n  sw ea t d u r in g  a  lo n g  d i s t a n c e  

r a c e .  T h ere  i s  no d o u b t t h a t  e x c r e t i o n  o f  l a c t i c  a c i d  b y
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!ŝHr̂ H s—'
ID rH rH f t -P Ha —' f t -P

'—' ^  >> Ft «a Ft Ft Ft Ft Ft Ft
© © © © © © © © © © © © ©

f t © d P 03 d  d P P b o d  d P © P P © P
d © Ft rH CO Ft Ft i—1 © bO Ft Ft rH © © i—1 © W
d o  © © © © © © O •H © © © © O © © O

f t ^ F Q Eh > pq FQ f t S f t  pq pq ft > ft > S

f t  ^
f t

d
•H rH

1—1 © © f t
© o -p f t

© o  o ©
•H f t Ft Eh f t •H
Ft f t  • d
o © 1 © © o
1—1 © d © s
P ' O -H Ft g
o f t  w ft c



s w e a tin g  w ould f a c i l i t a t e  th e  p e rfo rm an c e  o f  m u sc u la r  work 

b y  a v o id in g  an  i n c r e a s e  i n  th e  H -io n  c o n c e n t r a t io n  o f  th e  

"blood and  c o n se q u e n t r e s p i r a t o r y  d i s t r e s s .  A p a r t  from  t h i s  

th e  e x c r e to r y  f u n c t io n  o f  th e  sw ea t g la n d s  i s  v e ry  much l e s s  

im p o r ta n t  th a n  t h e i r  r o l e  i n  r e g u l a t i n g  body  te m p e ra tu re .

M osher (1 9 3 3 ) fo u n d  t h a t  th e  u r in e  was a  much m ore c o n c e n tr a te d  

s o l u t i o n  th a n  sw ea t a s  th e  fo rm e r  c o n ta in e d  th r e e  to  f i v e  

t im e s  th e  am ount o f  t o t a l  s o l i d s  and  from  f i v e  t o  n in e  tim e s  

th e  am ount o f  o rg a n ic  m a t t e r .

C h l o r id e s . Hunt (1912) h e ld  t h a t ,  a s  i t  le a v e s  the  

o r i f i c e s  o f  th e  g la n d s ,  sw ea t n e v e r  h a s  a  h ig h e r  c o n c e n tr a t io n  

th a n  200 mg. p e r  100 c . c .  H ig h e r c o n c e n t r a t io n s  w ere  b ro u g h t 

a b o u t b y  e v a p o r a t io n  o f  w a te r .  K i t t s t e i n e r  (1913 ) a s  a  r e s u l t  

o f  e x p e r im e n ts  on h im s e lf  and  t h r e e  s tu d e n ts  c o n c lu d ed  t h a t  

th e  c o n c e n t r a t i o n  o f  c h lo r id e  in c r e a s e d  w i th  in c r e a s e d  sw eat 

s e c r e t i o n  and  v ic e  v e r s a .  A do lph  (1923 ) fo und  t h a t  th e  

c h lo r i d e  c o n te n t  in c r e a s e d  to  a  maximum and  th e n  rem a in ed  

s t a t i o n a r y .  B arney  (1 9 2 6 ) fo u n d  t h a t  c h lo r id e  form ed a p p ro x i 

m a te ly  h a l f  o f  th e  t o t a l  s o l i d s .  T h is  f i n d in g  o f  c o u rs e  

a p p l i e s  to  p e rs o n s  a t  r e s t  w here  th e  e x c r e t io n  o f  l a c t i c  a c id  

i  s  m in im a l.

B. THE SWEAT IN PSORIASIS.

G arb i (1921+) i n v e s t i g a t e d  th e  s e c r e t i o n  b y  th e  s k in  

o f  sw ea t an d  f a t  i n  tw e lv e  c a s e s  o f  p s o r i a s i s .  In  th e  l e s i o n s  

an d  i n  a  zone up to  0 .5  cm. ro und  them , th e  s e c r e t i o n  o f  f a t



a n d  sw ea t was w a n tin g . When th e  e r u p t io n  c le a r e d  u p , b o th  

s e c r e t i o n s  r e tu r n e d .  B io p sy  showed h i s t o l o g i c a l l y  w e ll  

d e v e lo p e d  sw ea t g la n d s .  He t h e r e f o r e  supposed  t h a t  t h e r e  

was a f u n c t i o n a l  d i s tu r b a n c e  o f  th e  s e c r e t o r y  n e rv e s .

B arn ey  (1 9 2 5 , 1926) i n v e s t i g a t e d  th e  c o n te n t  o f  

n o n - p r o te in  n i t r o g e n  and  c h lo r i d e s  ( a s  sodium  c h lo r id e )  o f  

b lo o d  and sw ea t o f  n o rm al p e rs o n s  and s u f f e r e r s  from  p s o r i a s i s .  

He a l s o  c a l c u l a t e d  th e  e l im in a t io n  p e r  h o u r  in  th e  sw eat o f  

n o n - p r o te in  N, u r e a  N and  C l ( a s  N aC l). In  a l l  c a s e s  th e  

v a lu e s  f o r  p s o r i a s i s  w ere w e l l  w i th in  th e  n o rm al l i m i t s .

C. PERSONAL INVESTIGATION.

As B a rn e y ’s f i n d in g s  have  n o t  b een  v e r i f i e d ,  i t  was 

d e c id e d  t o  com pare th e  c o m p o s it io n  o f  th e  sw ea t and b lo o d  

p lasm a  o f  n o rm a l p e rs o n s  and p s o r i a t i c s .

F r e s h ly  v o id e d  sw ea t was o b ta in e d  b y  e x p o s in g  th e  

su b jec tB  t o  te m p e ra tu re s  o f  U 7-59°C . (117*-138°F .) f o r  h a l f  an 

h o u r .  The s u b s ta n c e s  i n v e s t i g a t e d  w ere c h lo r id e  ( a s  N a C l), 

n o n - p r o t e in  n i t r o g e n  and  u r e a  n i t r o g e n  i n  sw ea t and  p lasm a  

a n d  ammonia n i t r o g e n  i n  sw ea t o n ly . Twelve e s t im a t io n s  w ere  

made on s i x  n o rm al h e a l th y  m a le s  and  t e n  e s t im a t io n s  on sev en  

m ale  c a s e s  o f  p s o r i a s i s .  The n o rm al s u b j e c t s  w ere s tu d e n ts  

o f  th e  R oyal I n f i rm a r y  S ch o o l o f  M assage and  a s s i s t a n t s  in  

th e  B io ch e m ic a l L a b o ra to ry  a lo n g  w i th  D r. S. L . T o m p se tt, 

A s s i s t a n t  B io c h e m is t and  th e  a u th o r .  The c a s e s  o f  p s o r i a s i s



w ere  a t t e n d i n g  th e  O u t - p a t i e n t  D e p artm en t.

A few  p r e l im in a r y  e x p e r im e n ts  w ere c o n d u c ted  in  

w h ich  th e  s u b j e c t s  w ere g iv e n  p i lo c a r p i n e  g r . 1/ ^  h y p o d e rm ic a lly  

b e f o r e  s w e a tin g . They d ran k  500 c . c .  w a te r  w h i l s t  exposed  to  

te m p e ra tu re s  o f  a p p ro x im a te ly  50°C . I t  was fo u n d  i n  m ost c a s e s  

t h a t  sw ea t was f r e e l y  s e c r e t e d  b u t  s e v e r a l  o f  th e  p a t i e n t s  f e l t  

s i c k  o r  f a i n t  so t h a t  th e  e x p e rim e n t had  to  b e  d is c o n t in u e d .

In  th e s e  c a s e s  i t  was fo u n d  t h a t  th e r e  was a  d ro p  in  th e  p lasm a 

NaCl a f t e r  s w e a tin g  a s  com pared w ith  th e  v a lu e  b e fo r e  e n te r in g  

th e  sw ea t b a th .

Moss (1 9 2 3 ) h a s  p o in te d  o u t  t h a t  w i th  c o n tin u e d  

s w e a tin g  a  g r e a t  l o s s  o f  c h lo r i d e s  o c c u r r e d  a n d , i f  th e  s u b je c t s  

w ere w o rk in g  in  h o t  p l a c e s  and d r in k in g  w a te r  f r e e l y ,  symptoms 

o f  w a te r  p o is o n in g  w ere b ro u g h t  on . P r i e s t l e y  (1921) had  

p r e v io u s ly  shown t h a t ,  i f  e x c e s s  w a te r  volume was d ru n k , th e  

e x c r e t i o n  o f  c h lo r id e s  b y  th e  k id n e y s  f e l l  v e ry  m ark e d ly .

M in e rs  and  s to k e r s  w o rk in g  i n  h o t  a tm o sp h e re s  a r e  a p t  to  s u f f e r  

from  s e v e re  m u sc le  cram p. I n  th e s e  c a s e s  th e  p lasm a NaCl i s  

lo w e re d  due to  a  c o m b in a tio n  o f  l o s s  o f  c h lo r id e  b y  s w e a tin g  

an d  e x c e s s iv e  d r in k in g  o f  w a te r .  The w r i t e r ’ s  c a s e s  d id  n o t  

co m p la in  o f  cram p (p e rh a p s  b e c a u se  th e y  w ere d o in g  no m u sc u la r  

w ork d u r in g  th e  e x p e r im e n t) ,  b u t  i n  v iew  o f  th e  u n p le a s a n t  

sym ptom s, n a u se a  and  f a i n t n e s s ,  i t  was d e c id e d  n o t  to  u s e  

p i l o c a r p i n e  n o r  t o  g iv e  w a te r  to  d r in k .

M ethod o f  C o l l e c t i o n  o f  S w ea t.

The s u b je c t  h ad  a  warm b a t h  th e  p r e v io u s  e v e n in g .



B e fo re  th e  e x p e r im e n t he  was w ashed down i n  a  s p ra y  h a th  

a b o u t b lo o d  h e a t  u s in g  a  s o f t  b r u s h  b u t  no  so a p . He was th e n  

c a r e f u l l y  d r i e d  and a f te r w a r d s  e n v e lo p e d  i n  an  o i le d  cam bric 

b a g  6 f e e t  6 in c h e s  lo n g  b y  2 f e e t  6 in c h e s  b ro a d .  I t  was 

c lo s e d  by  a  z ip p  f a s t e n e r  o v e r  e a c h  s h o u ld e r  so t h a t  th e  b a g  

c o u ld  b e  made t o  f i t  c o m fo r ta b ly  round  th e  b a se  o f  th e  n e c k .

To make t h i s  b a g  w a t e r t i g h t ,  i t  had a  d o u b le  row o f  s t i t c h i n g  

a lo n g  one s id e  -  on th e  o th e r  s id e  th e  c am b ric  was m e re ly  

f o ld e d .  I t  was a l s o  p ro v id e d  w ith  a  d o u b le  b o tto m  p ie r c e d  in  

i t s  c e n t r e  by  a  g l a s s  tu b e .  The in n e r  end  o f  th e  l a t t e r  had  

a  f l a n g e  h e ld  b y  s t i t c h i n g  b e tw een  two l a y e r s  o f  o i l e d  c a m b ric . 

To th e  o u t e r  end o f  th e  g la s s  tu b e  was a t t a c h e d  a  s h o r t  l e n g th  

o f  ru b b e r  tu b in g  c lo s e d  b y  a  s p r in g  c l i p  and  e n d in g  i n  ta p e r e d  

g l a s s  tu b in g  f o r  ru n n in g  o f f  th e  sw e a t.

S w ea tin g  was p ro d u ce d  in  a  r a d i a n t  h e a t  c a b in e t  w hich  

was b ro u g h t  t o  a  f a i r l y  c o n s ta n t  te m p e ra tu re  b y  h e a t in g  f o r  

h a l f  a n  h o u r  b e fo r e  th e  e x p e r im e n t .  The s u b je c t  s a t  on a  

s t o o l  i n  th e  c e n t r e  o f  t h i s  c a b i n e t ,  th e  head  and n e ck  a lo n e  

p r o t r u d in g  from  i t .  On th e  f l o o r  was a  pan  o f  w a te r  d e s ig n e d  

t o  p r e v e n t  e v a p o r a t io n  o f  th e  sw ea t b y  k e e p in g  th e  r e l a t i v e  

h u m id ity  o f  th e  b a th  a t  a  h ig h  l e v e l .  A th erm o m eter was 

su sp en d e d  i n s i d e  th e  c a b in e t  and  r e a d in g s  o f  th e  a i r  te m p e ra 

t u r e  w ere ta k e n  e v e ry  f i v e  m in u te s .  The body  te m p e ra tu re  was 

ta k e n  i n  th e  m outh a t  th e  s t a r t  and e v e ry  te n  m in u te s  t h e r e 

a f t e r .  I t  was fo u n d  to  r i s e  u s u a l l y  t o  a b o u t 100°F . and  i n  

two c a s e s  to  above 101°F . T hese s u b j e c t s ,  who d id  n o t  r e c e iv e



i n j e c t i o n s  o f  p i l o c a r p i n e  o r  have  w a te r  to  d r in k ,  d id  n o t  

s u f f e r  from  s ic k n e s s  o r  f a i n t n e s s .  The d u r a t io n  o f  sw e a tin g  

was t h i r t y  m in u te s  i n  e v e ry  c a s e .

ANALYTICAL METHODS.

P la sm a . B lood  was o b ta in e d  b y  v e n ip u n c tu r e  im m e d ia te ly  b e fo r e  

th e  e x p e r im e n t ,  c e n t r i f u g e d  a t  once and th e  p lasm a  was p i p e t t e d  

o f f .

N o n -p ro te in  N )
) F o l in  and  Wu’s c o lo r i m e t r i c  m ethods 

U rea N ;

C h lo r id e s  ( a s  N aC l) Van S ly k e  and S en d ro y  (1923)

Sw eat was f i l t e r e d  and  k e p t  i n  th e  i c e  b o x .

In  th e  p r e p a r a t i o n  o f  a  p r o t e i n  f r e e  f i l t r a t e ,  th e  

fo l lo w in g  w ere p i p e t t e d  i n t o  a  f l a s k :

2 c . c .  f i l t e r e d  sw ea t 

16 c . c .  d i s t i l l e d  w a te r  

1 c . c .  10% sodium  t u n g s t a t e
p

1 c . c .  / 3  N s u lp h u r ic  a c id  -  d ro p  b y  d rop  w ith  g e n t l e  

a g i t a t i o n  o f  th e  f l a s k .

A f t e r  th e  u s u a l  s h a k in g  o f  th e  f l a s k  no r e d  o r  c h o co 

l a t e  brow n c o lo u r  a p p e a re d  i n  any  o f  th e  sp ec im en s o f  sw ea t 

a n a ly s e d .  I t  seem s t h e r e f o r e  t h a t  th e r e  i s  no p r o t e i n  i n  sw e a t. 

M ethods o f  a n a l y s i s .

T o ta l  N -  a s  f o r  n o n - p r o te in  N o f  p la sm a  

(U rea  + am m onia) N -  a s  f o r  u r e a  N o f  p la sm a

Ammonia N -  a b s o r p t io n  w i th  p e r m u t i t  an d  n e s s l e r i s a t i o n
( P o l in  an d  B e l l ,  1 9 1 7 ) .



A l l  e s t im a t io n s  w ere done i n  d u p l i c a t e  a n d  th e  

r e s u l t s  fo u n d  to  a g re e  w i th in  3 p e r  c e n t .  The a v e ra g e  v a lu e  

i s  g iv e n  in  e a c h  c a s e .

The r e s u l t s  o b ta in e d  b o th  f o r  th e  n o rm al s u b j e c t s  

and  f o r  th e  c a s e s  o f  p s o r i a s i s  a r e  shown i n  T ab le  I I .  T ab le s  

I I I  and  IV g iv e  a  sum m arised  co m p ariso n  o f  t h e  f i n d in g s  f o r  

c h lo r id e  and n i t r o g e n o u s  c o n s t i t u e n t s  r e s p e c t i v e l y .

DISCUSSION.

( 1 )  SWEAT.

( a )  C h lo r id e  (T a b le s  I ,  I I  and  I I I ) .

The r e s u l t s  i n  n o rm al s u b j e c t s  a r e  c o n s id e r a b ly  

lo w e r th a n  th o s e  g iv e n  (T a b le  I )  b y  T a lb e r t  and  Haugen (1927) 

and  som ewhat h ig h e r  th a n  th o s e  o f  Moss (1 9 2 3 ) . T hey  a re  how

e v e r  co m p arab le  w i th  th e  f i n d in g s  o f  B arney  ( l 9 2 6 ) ,  i . e .  188 

to  1+69 mgm. p e r  100 c . c .  a s  a g a in s t  th e  w r i t e r ’ s  f i g u r e s  o f 

211 to  Ui+5 mgm. p e r  100 c . c .  The v a lu e s  g iv e n  b y  V ass and  

McSwiney (1 9 3 0 ) f o r  t h e i r  m ale s u b j e c t s  (265  to  501 mgm. p e r  

100 c . c . )  c o r re s p o n d  f a i r l y  w e l l  w ith  my f i n d i n g s .

As r e g a r d s  p s o r i a s i s ,  B arney  (1 9 2 6 ) fo u n d  sw ea t 

c h lo r i d e s  in  sev en  c a s e s  to  v a ry  be tw een  215 and  515 mgm. p e r  

100 c . c .  w i th  an  a v e ra g e  o f  3̂ 4-1 mgm. p e r  100 c . c .  T h is  r e s u l t  

i s  com parab le  w ith  t h e  f i g u r e s  o b ta in e d  in  t h i s  i n v e s t i g a t i o n  -  

154 to  I+9U mgm. p e r  100 c . c .  w ith  an a v e ra g e  o f  329 mgm. p e r  

100 c . c .  (T a b le  I I I ) .  Prom h i s  p e r s o n a l  o b s e r v a t io n s ,  t h e
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a u th o r  a g re e s  w ith  B arney  (1926 ) t h a t  t h e r e  i s  no change from  

n o rm al i n  th e  c o n c e n t r a t io n  o f  c h lo r i d e s  i n  th e  sw ea t o f  

p e rs o n s  s u f f e r i n g  from  p s o r i a s i s .

(h )  T o ta l  N i t ro g e n  (T a b le s  I ,  I I  and  IV ).

As a l r e a d y  s t a t e d  (p ag e  7 ) no  p r o t e i n  ap p ea re d  

to  h e  p r e s e n t  in  any  o f  th e  sam p les o f  sw ea t c o l l e c t e d  e i t h e r  

from  n o m a l  p e rs o n s  o r  p s o r i a t i c s .

I n  co m p arin g  th e  sw ea t and  p lasm a a s  r e g a r d s  t h e i r  

n i t r o g e n  c o n te n t ,  th e  t o t a l  n i t r o g e n  o f  th e  fo im e r  c o rre sp o n d s  

t o  th e  n o n - p r o te in  n i t r o g e n  o f  th e  p la sm a .

When p i lo c a r p i n e  w as n o t  u s e d ,  B arn ey  (1925) found  

v a lu e s  from  32  to  67 mgm. p e r  100  c . c . ,  w ith  an  a v e ra g e  o f  50 

mgm. p e r  c . c .  i n  n o rm al s u b j e c t s .  T hese r e s u l t s  c o rre sp o n d  

c l o s e l y  w i th  th e  a u t h o r ’ s f i g u r e s  (T ab le  IV ) , i . e .  ran g e  3 8 .3  

t o  6 k .7 mgm. p e r  100 c . c . ,  a v e ra g e  1+8.0 mgm. p e r  100 c . c .  

T a l b e r t ,  S i l v e r s  an d  Jo h n so n  ( l9 2 7 )  and M osher (1 9 3 3 ) b o th  

fo u n d  h ig h e r  v a lu e s  (T ab le  I ) .

In  c a s e s  o f  p s o r i a s i s  B arn ey  (1 9 2 5 ) gave th e  ran g e  

a s  3 0 .0  to  5 1 .7 ,  th e  a v e ra g e  b e in g  1+2.5 mgm. p e r  100 c . c .

H is  l a t e r  r e s u l t s  ( i9 2 6 )  w ere 27 t o  58 w ith  an a v e ra g e  o f  1+2.2 

mgm. p e r  c e n t .  T ab le  IV  shows v a lu e s  from  3 k . 7 to  7 8 .8  mgm. 

p e r  100 c . c .  b u t ,  th o u g h  tw o f in d in g s  a r e  above h i s  u p p e r  l i m i t ,  

th e  a v e ra g e  i s  o n ly  1+9.2 mgm. p e r  100 c . c .
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( O  Ammonia N itro g e n  (T a b le s  I ,  I I  and  IV ).

The r e s u l t s  p e r s o n a l ly  o b ta in e d  ( 1 .9  to  6 .8  mga. 

p e r  100 c . c . )  c o r re s p o n d  ro u g h ly  w ith  th o s e  o f  V ass and  

MeSwiney (1930) f o r  t h e i r  m ale s u b je c t s  b u t  a r e  c o n s id e r a b ly  

lo w e r  th a n  th e  f i n d in g s  o f  T a l b e r t ,  P in k ie  and  K a ts u k i ,  D.

(1 9 2 7 ) and M osher (1 9 3 3 ) . In  th e  a u t h o r ’s o p in io n  i t  i s  v e ry  

im p o r ta n t  t h a t  e s t im a t io n s  o f ammonia N i n  sw ea t sh o u ld  e i t h e r  

b e  made im m e d ia te ly  a f t e r  c o l l e c t i o n  o r  t h a t  th e  sw ea t sh o u ld  

b e  k e p t  i n  an  i c e  box to  p re v e n t  d e c o m p o s itio n  o f  u r e a  to  

ammonia by  s k in  b a c t e r i a .

B arney  (1 9 2 5 , 1926) d id  n o t  e s t im a te  ammonia N i n  th e  

sw ea t o f  p s o r i a t i c s  and no r e f e r e n c e  c an  b e  fo u n d  t h a t  t h i s  

h a s  b een  done b y  o th e r  i n v e s t i g a t o r s .  In  th e  e s t im a t io n s  made 

p e r s o n a l l y  by th e  a u th o r  th e  c o n te n t  o f  ammonia N i n  th e  sw ea t 

o f  n o m a l  p e rs o n s  and  p a t i e n t s  a f f l i c t e d  w ith  p s o r i a s i s  d id  

n o t  v a ry  m a t e r i a l l y  (T a b le  IV ) .

(d )  U rea N itro g e n  (T a b le s  I ,  I I  and  IV ).

C om paring th e  a u t h o r 's  r e s u l t s  f o r  n o rm al s u b j e c t s  

w i th  th o s e  o f o th e r  i n v e s t i g a t o r s ,  i t  i s  fo u n d  t h a t  th e y  a r e  

much lo w e r th a n  th e  v a lu e s  g iv e n  b y  T a l b e r t ,  P in k ie  and  K a tsu k i, 

S . (1 9 2 7 ) and  M osher (1 9 3 3 ) , b u t  a r e  co m p arab le  w ith  th e  f i g u r e s  

g iv e n  by  B arney  (1 9 2 5 , 1926) a n d  V ass and  MeSwiney (1 9 3 0 ) . As 

B arney  made no  e s t im a t io n  o f  arrmonia N, i t  i s  p resum ed  t h a t  

h i s  v a lu e s  a r e  f o r  u r e a  + ammonia. H is  r a n g e  i s  from  16 to  

i+1 mgm. p e r  100 c . c .  w h ich  c o r re s p o n d s  c lo s e l y  t o  th e  a u t h o r ’ s 

f i g u r e s  f o r  ( u r e a  + ammonia) N.



The a u t h o r ’s r e s u l t s  f o r  (u r e a  + ammonia) N in  

h i s  c a s e s  o f  p s o r i a s i s  have  a  ra n g e  o f  16.1+ t o  3 0 .2 ,  w ith  an 

a v e ra g e  o f  2 3 .8  mgm. p e r  100 c . c . ,  v e r y  s i m i l a r  to  th o se  o f  

B arn ey  (1 9 2 5 , 1 9 2 6 ) . I n  th e  c o n t r o l s  th e s e  c o n s t i t u e n t s  form  

on an  a v e ra g e  h i  p e r  c e n t ,  o f  th e  t o t a l  sw eat-H  a s  a g a in s t  

50 p e r  c e n t ,  i n  th e  c a s e s  o f  p s o r i a s i s .

( 2 )  BLOOD PLASMA.

( a )  C h lo r id e  (T a b le s  I I  a n d  I I I ) .

The u p p e r  l i m i t  f o r  p lasm a c h lo r id e  i s  somewhat 

h ig h e r  i n  p s o r i a s i s  th a n  i n  th e  no rm al c o n t r o l s .  T h is  h ig h e r  

f i g u r e  i s  d u e  t o  two e s t im a t i o n s  on one c a se  o f  p s o r i a s i s  

w h ich  gave v a lu e s  o f  661 a n d  62+7 mga. p e r  100 c . c .  The u s u a l ly  

a c c e p te d  u p p e r  l i m i t  f o r  p lasm a  c h lo r id e  i s  620 mgm. p e r  100 

c . c .  I f  t h i s  e x c e p t io n a l  c a s e  i s  e x c lu d e d  th e  ra n g e  o f  v a lu e s  

was from  562  t o  608 w i th  an a v e ra g e  o f  590 mgm.per c . c .  -  

f i g u r e s  c lo s e  t o  th o se  o b ta in e d  f o r  th e  no rm al c o n t r o l s .

T h is  c a s e  o f  p s o r i a s i s  w i th  h ig h  p lasm a c h lo r id e  

h a d  v e r y  low  v a lu e s  f o r  sw ea t c h lo r i d e  (152+ and 180 mga. p e r  

100 c . c . ) .  He was a  c a s e  o f  w id e sp re a d  p s o r i a s i s  a f f e c t i n g  

b o th  s u r f a c e s  o f  a l l  f o u r  l im b s . The b u t to c k s  w ere p a r t i c u l a r l y  

in v o lv e d .  The dorsum  and  palm s o f  b o th  h an d s showed a  t h i c k l y  

s c a l i n g  c o n d i t io n  w ith  p i t t i n g  and f i s s u r i n g  o f  th e  n a i l s .

The a u th o r ,  how ever, d o es  n o t  th in k  t h a t  th e s e  u n u s u a l  v a lu e s  

i n  sw ea t an d  p lasm a  c h lo r i d e  have  any  c o n n e c t io n  w ith  th e  

e x t e n t  o r  s e v e r i t y  o f  h i s  d e rm a to s is  a s  i n  two c a s e s  o f



p s o r i a s i s  u n i v e r s a l i s  th e  v a lu e s  f o r  sw eat c h lo r id e  w ere 32-1-9 

and  /+9U mgn. p e r  100 c . c .  w ith  no rm al f i g u r e s  f o r  p lasm a 

c h lo r i d e  i n  e a c h  c a s e .

The a v e ra g e  v a lu e  f o r  sw eat c h lo r id e  in  th e  no rm al 

c o n t r o l s  was 6 l  p e r  c e n t ,  o f  th e  a v e rag e  f o r  p lasm a c h lo r id e  

and  i n  th e  c a s e s  o f p s o r i a s i s  55 p e r  c e n t .  From th e  r e s u l t s  

o f  th e s e  e x p e r im e n ts ,  i t  may he  s t a t e d  t h a t  b o th  i n  norm al 

p e rs o n s  and i n  p s o r i a s i s , <th e  f i g u r e  f o r  sw ea t c h lo r id e  i s  from  

h a l f  t o  t w o - t h i r d s  o f  t h a t  f o r  p lasm a c h lo r i d e .

( b )  N o n -p ro te in  n i t r o g e n  (T a b le s  I I  and  IV ).

The v a lu e s  fo u n d  i n  c a s e s  o f  p s o r i a s i s  c o rre sp o n d e d  

c l o s e l y  to  th o s e  o b ta in e d  from  th e  p lasm a o f  th e  c o n t r o l s .

( c )  (U rea  + Ammonia) N itro g e n  (T a b le s  I I  and IV ).

By th e  m ethod  u se d  th e  n i t r o g e n  p r e s e n t  a s  u re a

a n d  ammonia i s  e s t im a te d .  The amount o f  ammonia p r e s e n t  in  

p la sm a  i s  how ever so  sm a ll  a s  to  b e  n e g l i g i b l e  (H a r r is o n , 1937) 

and  th e  r e s u l t  o f  th e  e s t im a t io n  i s  u s u a l ly  ta k e n  a s  th e  u re a  

n i t r o g e n  o f  th e  p la sm a . The ammonia n i t r o g e n  o f  sw ea t how ever 

may am ount to  15 m g n .p e r 100 c . c .  (M osher, 1 9 3 3 ). In  com paring  

p la sm a  an d  sw ea t i t  i s  m ore a c c u r a te  to  c o n s id e r  th e  f i g u r e s  

f o r  sw ea t a s  th o s e  g iv e n  f o r  (u r e a  + ammonia) N r a t h e r  th a n  

th o s e  f o r  u r e a  N.

In  t h i s  i n v e s t i g a t i o n  th e  v a lu e s  f o r  p lasm a  a re  

s l i g h t l y  h ig h e r  i n  p s o r i a s i s  th a n  i n  th e  c o n t r o l s .  T h is  may 

b e  e x p la in e d  b y  th e  g r e a t e r  age  o f  t h e  fo rm e r . The h i g h e s t



v a lu e  how ever ( i n  a man o f 2+8 y e a r s )  i s  21.2+ m gm .per 100 c . c .  -  

e q u iv a le n t  to  a f i g u r e  f o r  b lo o d  u r e a  o f  2+6 mgm. p e r  100 c . c .

The f r a c t i o n  o f th e  n o n - p r o te in  N o f  th e  p lasm a p r e s e n t  in  th e  

fo rm  o f  u r e a  i s  h ig h e r  in  p s o r i a s i s  (5 9 —76 p e r  c e n t . )  th a n  in  

th e  c o n t r o l s  (2+6 to  67 p e r  c e n t . ) .  The a v e ra g e  age o f  th e  

p s o r i a t i c s  was 3k  y e a r s  w h ile  t h a t  o f  th e  no rm al s u b j e c t s  was 

25 y e a r s .

SUMMARY.

( 1 )  The c o n c e n t r a t io n  o f  c h lo r id e  and  n i tr o g e n o u s  s u b s ta n c e s

i n  sw ea t and  p lasm a  was i n v e s t i g a t e d  i n  n o rm al s u b je c t s  

and  i n  s u f f e r e r s  from  p s o r i a s i s .

( 2 )  The v a lu e s  f o r  no rm al sw eat were fo u n d  to  a g re e  f a i r l y

c l o s e l y  w i th  th o se  o b ta in e d  by  B arney  (1925 , 1926) and 

V ass and  MeSwiney (1 930 ) and  f o r  th e  c a s e s  o f  p s o r i a s i s  

w i th  th o s e  o f  B arney  (1 9 2 5 , 1 9 2 6 ).

( 3 )  The c o n c e n t r a t i o n  o f  c h lo r id e  in  th e  sw ea t b o th  in  n o rm al

c o n t r o l s  and i n  p s o r i a t i c s  was from  one h a l f  to  two t h i r d s  

o f  t h a t  fo u n d  i n  th e  p la sm a .

(2+) I n  th e  n o rm al c o n t r o l s  and i n  p s o r i a s i s  th e  c o n c e n t r a t io n  

i n  th e  sw ea t o f  n i t r o g e n  p r e s e n t  i n  th e  fo rm  o f  u r e a  and 

ammonia was a p p ro x im a te ly  h a l f  o f  th e  t o t a l  n i t r o g e n .

( 5 )  The v a lu e s  f o r  p lasm a  n o n - p r o te in  n i t r o g e n  c o rre sp o n d e d  

c l o s e l y  i n  b o th  ty p e s  o f  s u b j e c t s ,  b u t  t h e  p r o p o r t io n



p r e s e n t  in  th e  fo rm  o f  u re a  was g r e a t e r  i n  p s o r i a s i s  

th a n  in  th e  c o n t r o l s .  T h is  may be due to  t h e  h ig h e r  

a v e ra g e  age  i n  th e  c a s e s  o f  p s o r i a s i s .

( 6 )  The r e s u l t s  o f  t h i s  i n v e s t i g a t i o n  show t h a t  t h e r e  i s  no 

s i g n i f i c a n t  d i f f e r e n c e  i n  th e  sw ea t o f  no rm al p e rs o n s  

and i n  p a t i e n t s  w ith  p s o r i a s i s  a s  r e g a r d s  t h e  c o n c e n tr a 

t i o n  o f  c h lo r i d e ,  t o t a l  n i t r o g e n ,  u r e a  n i t r o g e n  and  

ammonia n i t r o g e n .
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THE SWEAT OF NORMAL PERSONS AMD OF PSORIATICS.

(From th e  S k in  D ep artm en t, M e ta b o lic  Wards and B io 
c h e m ic a l L a b o ra to ry , R oyal I n f i rm a r y  and  

U n iv e r s i ty ,  G lasgow ).

A. PREVIOUS OBSERVATIONS.

The a u th o r  h a s  a l r e a d y  c o n s id e re d  th e  q u a l i t y  and 

q u a n t i t y  o f  th e  v a r io u s  s o lu t e s  s e c r e te d  d u r in g  p e r io d s  o f  

p r o f u s e  s w e a tin g . In  T ab le  I  a r e  sum m arised  th e  v a lu e s  fo u n d  

b y  o t h e r  w o rk e rs  i n  s i m i l a r  i n v e s t i g a t i o n s  on no rm al s u b je c t s  

o n ly .  L ess  num erous e x p e r im e n ts  have b een  made to  d e te rm in e  

th e  d a i l y  o u tp u t  o f  th e  sw ea t c o n s t i t u e n t s  i n  no rm al s u b je c t s  

a t  o r d in a r y  a i r  te m p e r a tu r e s .

M ost o b s e rv e r s  have d e te rm in e d  th e  d a i l y  o u tp u t  o f  

n i t r o g e n  and  c h lo r id e  b y  a n a ly s in g  e x t r a c t s  o f  th e  u n d e rc lo th in g  

worn b y  t h e i r  e x p e r im e n ta l  s u b j e c t s .  W ith  s u b je c t s  a t  r e s t  th e  

a v e ra g e  d a i l y  v a lu e s  f o r  n i t r o g e n  w ere 0 .0 7 1  gm. (B e n e d ic t ,  

1 9 0 5 ) , 0 .1 2 8  gm. (C ram er, 1 8 9 0 ), 0 .2 8 6  gm. (Graham and P o u l to n , 

1912) and  0 .3 3  gm. ( Schw enkenbecher and S p i t t a ,  1 9 0 7 ). In  

t r o p i c a l  c l im a te s  th e  n i t r o g e n  e x c r e t i o n  i s  c o n s id e r a b ly  

i n c r e a s e d  (E ijk raa n , 1893)* When work i s  done th e  o u tp u t  o f  

n i t r o g e n  may be  a s  much a s  0 .2 2  gm. p e r  h o u r  (B e n e d ic t ,  1905)* 

Schw enkenbecher and S p i t t a  (1 9 0 7 ) r e c o v e re d  on an 

a v e ra g e  0 .3 3  gm. NaCl p e r  day  from  th e  c lo t h i n g  o f  s u b j e c t s  

a t  r e s t  i n  b e d . C ram er (1 8 9 0 ) fo u n d  a  maximum o f  2 .2 7  gm.



p e r  d ay  s e c r e t e d  in  sw eat o f  s u b je c t s  a c t i v e l y  em ployed.

B o st and  B orgstrom  (1926) fo u n d  t h a t  in  two s u b je c t s  

d o in g  o f f i c e  w ork and w a lk in g  i n  th e  m o rn in g  and  e v e n in g , th e  

a v e ra g e  a i r  te m p e ra tu re  b e in g  29.U °C . ( 8 5 ° F . ) and th e  r e l a t i v e  

h u m id ity  67 p e r  c e n t . ,  th e  e x c r e t io n s  o f  n i t r o g e n  i n  sw eat 

d u r in g  2k h o u rs  w ere 0 .9 0 0  gm. and  0 .6 1 3  gm. The o u tp u ts  p e r  

s q .  m. . bod y  s u r f a c e  w ere r e s p e c t i v e l y  0 .5 2 2  gm. and 0 .353  gm. 

p e r  d ay . The n i t r o g e n  in ta k e s  w ere  r e s p e c t i v e l y  9 .8  gm. and 

1 6 .1  gm. (61  and  101 gm. p r o t e i n ) .  These w r i t e r s  c o n c lu d e d  

from  o th e r  e x p e r im e n ts  l a s t i n g  2 .5  to  3 -7 5  h o u rs  t h a t  th e  

p r o t e i n  c o n te n t  o f  th e  fo o d  e a te n  i n  th e  tw e lv e  h o u rs  p re v io u s  

to  th e  e x p e rim e n t d id  n o t  seem to  a l t e r  to  any  a p p re c ia b le  

e x t e n t  th e  amount o f  n i t r o g e n  e x c r e te d  p e r  sq . m. body 

s u r f a c e  p e r  h o u r .

C u th b e r ts o n  an d  G u th r ie  (1 9 3 ^ ) s tu d ie d  th e  e x c r e t i o n  

o f  n i t r o g e n  i n  th e  sw ea t o f  f o u r  n o rm al s u b j e c t s  a t  r e s t  in  

b e d .  They d is c o v e re d  t h a t ,  when th e  room te m p e ra tu re  was 

c o n s t a n t ,  h ig h  p r o t e i n  i n ta k e  (1 75 -187  gm. d a i l y )  was accom 

p a n ie d  b y  an  in c r e a s e d  d a i l y  o u tp u t  i n  th e  sw eat a s  com pared  

w i th  th e  o u tp u t  when on low  p r o t e i n  d i e t  (6 7 -7 7  gm. d a i l y ) .  

W ith  th e  same p r o t e i n  i n t a k e ,  in c r e a s e  o f  a i r  te m p e ra tu re  

w i th in  th e  l i m i t s  1 5 .0 -1 7 .8 ° C . (5 9 -6 U °P .)  a p p a r e n t ly  l e d  to  a 

h ig h e r  d a i l y  e x c r e t i o n  o f n i t r o g e n  i n  th e  sw e a t. The e f f e c t  

o f  a l t e r a t i o n s  i n  p r o t e i n  in ta k e  was i n  a l l  c a s e s  i n  e x c e s s  

o f  t h a t  due to  a i r  te m p e r a tu re .  The v a r i a t i o n s  i n  p r o t e i n  

i n t a k e  w ere how ever o f  a  much g r e a t e r  o r d e r  th a n  th e  c h an g e s



i n  a i r  te m p e ra tu re .

K i t t s t e i n e r  (1 9 1 1 ) a s s e r t e d  t h a t  s y s te m a tic  a d d i t i o n  

o f  s a l t  t o  th e  d i e t  in c r e a s e d  th e  NaCl c o n te n t  o f  th e  sw ea t and 

v ic e  v e r s a ,  h u t  t h a t  changes o f  d i e t  o f  s h o r t  d u r a t io n  had  no 

e f f e c t .  C u th b e r ts o n  a n d  G u th r ie  (193U) fo u n d  t h a t ,  a t  th e  

same room te m p e ra tu re s ,  in c r e a s e  o f  s a l t  i n ta k e  from  5 -6  gm. 

d a i l y  t o  11 -12  gm. d a l l y  had  no c o n s ta n t  e f f e c t  on th e  o u tp u t  

o f  c h lo r i d e  i n  th e  sw e a t, a t  l e a s t  when th e  s u b je c t s  had  th e  

same d a i l y  i n ta k e  o f  c h lo r id e  f o r  6 to  13 days p r i o r  to  th e  

c o l l e c t i o n  o f  sw e a t. They a l s o  e s t a b l i s h e d  t h a t  th e  o u tp u t 

o f  c h lo r i d e  i n  th e  sw ea t ro s e  w ith  in c r e a s e  o f  a i r  te m p e ra tu re , 

i f  t h e  i n t a k e  o f  c h lo r id e  was c o n s ta n t .

B- PERSONAL INVESTIGATION.

The f o l lo w in g  i n v e s t i g a t i o n  was c o n d u c ted  w ith  t h e  

o b j e c t  o f  co m p a rin g  th e  o u tp u t  o f  sw ea t n i t r o g e n  and c h lo r id e  

i n  n o rm a l p e rs o n s  and  i n  p a t i e n t s  a f f e c t e d  w ith  p s o r i a s i s .

The n o rm a l s u b j e c t s  w ere a d m it te d  t o  th e  M e ta b o lic  Ward o f  th e  

R o y a l I n f i r m a r y ,  G lasgow . The c a s e s  o f  p s o r i a s i s  had  b e e n  

a t t e n d i n g  th e  S k in  D epartm en t and w ere  a l s o  a d m it te d  t o  t h e  

M e ta b o l ic  Ward b y  k in d  p e rm is s io n  o f  D r. J .  F e rg u so n  Sm ith  

an d  D r. D. P . C u th b e r ts o n . The s u b je c t s  rem a in ed  i n  b e d  d u r in g  

th e  e x p e r im e n ts ,  i n  o r d e r  t o  a v o id  a s  f a r  a s  p o s s ib l e  v a r i a t i o n s  

i n  th e  amount o f  sw ea t s e c r e t i o n  due t o  d i f f e r i n g  d e g re e s  o f  

p h y s i c a l  e x e r c i s e .



1 8 .

EXPERIMENTAL METHODS.

The d u r a t io n  o f  e a c h  p e r io d s  o f  sw ea t c o l l e c t i o n  was 

UQ h o u r s ,  b o th  i n  th e  no rm al s u b je c t s  and in  th e  c a s e s  o f  

p s o r i a s i s .

( i )  N oim al g ro u p . S u b je c ts  I - IV .

T hese w ere f o u r  h e a l th y  young m a le s  a g e d  from  17 to  

26 y e a r s .  Though th e y  had  b e e n  unem ployed f o r  s e v e r a l  m onths 

b e f o r e  t h e  e x p e r im e n ts ,  th e y  were i n  good c o n d i t io n  due to  

p a r t i c i p a t i o n  i n  some fo rm  o f  s p o r t .

S u b je c ts  I  and  I I  w ere p la c e d  f i r s t  on a  m o d e ra te ly  

low p r o t e i n  + n o rm al s a l t  d i e t  (A) and  th e n  on a  m o d e ra te ly  

low  p r o t e i n  + low s a l t  d i e t  (B ). S u b je c ts  I I I  and  IV w ere 

p la c e d  on th e  same ty p e s  o f  d i e t  b u t  th e  o rd e r  was r e v e r s e d .  

D ie t  A . P r o t e in  c o n te n t  71 -77  gm. p e r  d ay . S a l t  c o n te n t

1 1 -1 2  gm. p e r  d a y .

The d i e t  c o n s i s t e d  o f  non -m ea t so u p , p o ta to e s ,  c a r r o t s ,  

MC ream o laM p u d d in g ,*  t in n e d  p e a r s ,  m ilk ,  s a l t l e s s  b re a d , b u t t e r ,  

e g g s , jam , b r a n ,  t e a ,  co co a  and s u g a r .  No m eat was g iv e n .

S a l t  was d is p e n s e d  w ith  i n  co o k in g  and 5 - 6 .5  gm. ad d ed  e a c h  day .

D ie t  B. P r o t e i n  c o n te n t  71 -77  gm. p e r  day . S a l t  c o n te n t  5 -6

gm. p e r  d a y . T h is  d i e t  was i d e n t i c a l  w i th  A e x c e p t  t h a t  th e  

e x t r a  s a l t  w as o m it te d .

S u b je c ts  I I  and  I I I  had  e x a c t ly  s i m i l a r  d i e t s  th ro u g h 

* D a i ly  r a t i o n  -  k  gm. "C ream ola" pow der + 200 c . c .  m ilk  
was b o i l e d  down t o  100 c . c .



o u t th e  e x p e r im e n ts . S l ig h t  m o d if ic a t io n s  w ere made in  th o s e  

o f  S u b je c ts  I  and IV, a c c o rd in g  to  a p p e t i t e .  T hroughout each  

p e r io d  th e  same d i e t  was a d h e re d  to  from  day  to  day. A c o n s ta n t  

in ta k e  o f  200 c . c .  w a te r  p e r  day was a llo w e d .

( ± i)  P s o r i a s i s . S u b je c ts  V -V III .

The a g es  o f  th e s e  c a s e s  w ere h ig h e r  th a n  in  th e  norm al 

c o n t r o l s ,  b e in g  from  31 t o  1+8 y e a r s .  One was a c a se  o f  p s o r i a s i s  

u n i v e r s a l i s ,  i n  a n o th e r  th e  s c a lp ,  lu m b o -s a c ra l  r e g io n  and lim b s  

w ere c h i e f l y  a f f e c t e d ,  and  i n  th e  re m a in in g  two th e r e  w ere 

mummular l e s io n s  on th e  arm s and l e g s  o n ly .

D ie t  A. P r o t e in  c o n te n t  71 gm. p e r  day . S a l t  c o n te n t  ab o u t 

8 gm. p e r  d ay .

The d i e t  c o n s i s t e d  o f  th e  same f o o d s t u f f s  g iv e n  to  th e  

n o rm al c a s e s .  As b e f o r e  no s a l t  was u se d  i n  cook ing  and 5 gm. 

added  d a i l y .

D ie t  B was s i m i l a r  to  A e x c e p t t h a t  th e  added  s a l t  was o m itte d .

I n  b o th  d i e t s  A and B th e  r a t i o n  o f  w a te r  was 200 c . c .

d a i l y .

The o b je c t  o f  v a ry in g  th e  s a l t  c o n te n t  o f  th e  d i e t  was 

t o  o b t a in  d a ta  f o r  a s tu d y  o f  c h lo r id e  m e tab o lism  w hich  i s  

d e s c r ib e d  l a t e r  i n  t h i s  t h e s i s .

D a i ly  e s t im a t io n s  o f  th e  u r in a r y  o u tp u t  o f  t o t a l  N and  

NaCl w ere made. When th e r e  was l e s s  th a n  1 gm. o f  d i f f e r e n c e  

b e tw een  th e  u r i n a r y  N o u tp u ts  on two s u c c e s s iv e  d a y s , and  t h e  

u r i n a r y  e x c r e t io n  o f  NaCl was a t  a r e l a t i v e l y  c o n s ta n t  l e v e l ,  

t h e  c o l l e c t i o n  o f  sw eat was commenced.



M ethod o f  C o l le c t i o n  o f  S w ea t.

A roomy o n e -p ie c e  s u i t  o f  c a l i c o  was o b ta in e d  w ith  

g lo v e s  and  so c k s  a t t a c h e d .  A l l  o p e n in g s  w ere f a s te n e d  b y  

ta p e s  so  a r r a n g e d  t h a t  the  two s id e s  o v e r la p p e d . A lo o s e ly  

f i t t i n g  ja c o n e t  s u i t ,  c o n s t r u c te d  on somewhat s i m i l a r  l i n e s ,  

was w orn o v e r  th e  c a l i c o  g a rm e n t. W hile i t  i s  n a t u r a l  t o  

su p p o se  t h a t  su c h  an  a rra n g e m e n t m ust te n d  t o  p re v e n t  norm al 

e v a p o r a t io n  to  a  c e r t a i n  e x te n t ,  y e t  some w a te rp ro o f  m a t e r i a l  

was n e c e s s a r y  t o  p r e v e n t  l o s s  o f  sw eat on th e  bed  l in e n .

A b la n k  e s t im a t io n  was p e rfo ra te d  on c o n t r o l  p ie c e s  

o f  c a l i c o  and  ja c o n e t  o f  th e  same w e ig h t and q u a l i t y  a s  th e  

s u i t s .  E ach garm ent was b o i l e d  a lo n g  w ith  th e  c o n t r o l  m a t e r i a l  

i n  o r d in a r y  ta p  w a te r ,  to  rem ove an y  lo o s e  m a t te r  and  to  d i s 

t r i b u t e  e v e n ly  b e tw een  th e  s u i t  an d  th e  c o n t r o l  any  t r a c e s  o f  

s o lu b le  s u b s ta n c e s  s t i l l  p r e s e n t .  B o th  w ere washed o u t 

s e v e r a l  t im e s  i n  th e  same ch an g es o f  w a te r  and d r i e d .

A p p ro x im a te ly  a t  10 a .m . on th e  day th e  c o l l e c t i o n  

o f  sw ea t commenced th e  s u b je c t  h ad  a  b a th ,  was sp ra y e d  down 

w i th  d i s t i l l e d  w a te r  and c a r e f u l l y  d r i e d .  He donned th e  

c a l i c o  garm en t o v e r  w h ich  was worn th e  ja c o n e t  s u i t .  The 

h a n d s  and f e e t  w ere e n c lo s e d  i n  b o th  g a rm en ts  b u t  th e  h ead  

and n e c k  w ere  l e f t  e x p o sed . F o r two d ay s  th e  s u b je c t  re m a in e d  

i n  b e d , b e in g  c o v e re d  o n ly  b y  a  c o t to n  s h e e t ,  one b l a n k e t  and

a  c o u n te rp a n e .

D u rin g  t h i s  tim e  th e  u r i n e  was c o l l e c t e d  in  2Lj.-hourly 

l o t s .  The g r e a t e s t  p o s s ib l e  c a r e  was ta k e n  t o  a v o id  c o n ta m in -
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a t  io n  o f "the ga rm en ts  w ith  u r i n e ,  th e  p a r t s  h e in g  washed 

a f t e r  m i c t u r i t i o n .  I t  was r e a l i s e d  t h a t  a  few  c . c .  o f  u r in e  

v o id e d  on th e  c lo t h i n g  w ould le a d  t o  f a l s e  r e s u l t s .

A f t e r  48 h o u rs  th e  c lo th in g  was rem oved . In  m ost 

c a s e s  i t  seem ed q u i te  d ry  e x c e p t f o r  th e  g lo v e s  and s o c k s .

When th e  a i r  te m p e ra tu re  was h ig h , th e  c a l i c o  garm ent was 

damp th ro u g h o u t and  m o is tu re  was p r e s e n t  on th e  in n e r  s u r f a c e  

o f  th e  j a c o n e t  s u i t .

The s u b je c t  was washed down w ith  4>000 c . c .  ta p  

w a te r  and  d r ie d  w ith  gauze to w e ls  w h ich  had  b e e n  w e ll  "bo iled  

and  r i n s e d .  The c lo t h i n g  was p la c e d  i n  an  e n am e lled  b a th  

c o n ta in in g  th e  w a sh in g s  from  th e  body and a f u r t h e r  8 ,0 0 0  c . c .  

t a p  w a te r  a d d ed .

C o n tr o l  p i e c e s  o f  c a l i c o ,  j a c o n e t  and gauze to w e l l in g  

o f  th e  same w e ig h t and  q u a l i t y  a s  th o s e  u se d  f o r  th e  e x p e r i 

m e n ta l  s u b j e c t  w ere p la c e d  i n  a s i m i l a r  b a th  c o n ta in in g

1 2 ,0 0 0  c . c .  ta p  w a te r .  The c o n te n ts  o f  b o th  b a th s  w ere a c i d i 

f i e d  w i th  5 c . c .  c o n c e n tr a te d  s u lp h u r ic  a c id .

As a  c o n t r o l  f o r  e v a p o r a t io n  12 ,000  c . c .  w a te r  w ere 

ru n  i n t o  a  t h i r d  s i m i l a r  b a th .

A f t e r  24 hours*  s t e e p in g ,  d u r in g  w h ich  p e r io d  th e  

c o n te n t s  o f  th e  f i r s t  two b a th s  w ere  s t i r r e d  ro u n d  from  tim e  

to  t im e , th e  c lo t h i n g  and c o n t r o l  p ie c e s  o f  c a l i c o ,  j a c o n e t  

an d  g au ze  w ere  rem oved. H a lf  t h e  o r i g i n a l  volum e, c o r r e c t e d  

f o r  e v a p o r a t io n ,  w as f i l t e r e d  i n  e a c h  c a s e  and c o n c e n tr a te d  

t o  1 ,0 0 0  c . c .



A n a ly se s  w ere th e n  made on the  e x t r a c t s  o f

( l )  sw ea t and c lo t h i n g ,  ( 2 ) c lo th in g  o n ly , and  "by s u b t r a c t io n  

v a lu e s  f o r  th e  sw ea t a lo n e  were o b ta in e d .

ANALYTICAL METHODS.

U r in e . T o ta l  N : K je ld a h l .

C h lo r id e  ( a s  N aC l): V o lh a rd -A m o ld  m ethod .

S w e a t. The same m ethods w ere em ployed a s  f o r  u r i n e ,  100 c . c .  

o f  c o n c e n t r a te d  sw ea t w a sh in g s  b e in g  u se d  i n  e a c h  c a s e .

D i e t . The v a lu e s  f o r  th e  p r o t e i n  c o n te n t  o f  t h e  d i e t  w ere  

c a l c u l a t e d  from  th e  t a b l e s  o f  Sherman (1 9 2 4 ) .

The c h lo r id e  c o n te n t  w as d e te rm in e d  on 3 gm. o f  d r ie d  

d i e t  b y  th e  m ethod o f  Sunderm an and W illia m s  (1 9 3 3 ) .

The R e a c t io n  o f  S w ea t.

U sing  a c o lo r i m e t r i c  m ethod T a lb e r t  (1922) showed 

t h a t  sw e a t p ro d u c e d  by  work o r  h e a t  i s  i n v a r i a b l y  a c id .  Sw eat 

c o l l e c t e d  u n d e r  ru b b e r  j a c k e t s  i s  more a c i d ,  p ro b a b ly  b e c a u se  

t h e r e  i s  n o t  q u i t e  th e  same freed o m  f o r  th e  e sc a p e  o f  v o l a t i l e  

o r g a n ic  a c i d s .  M osher (1 9 3 3 ) o b ta in e d  pH v a lu e s  o f  5*02 to  

5*71.

V ass and  McSwiney (1 9 3 0 ) i n  a  s tu d y  o f  14 no rm al 

m a le s  fo u n d  th e  sw eat to  b e  a c id  e x c e p t i n  two sp e c im en s  w h ich  

gave  pH v a lu e s  o f  7*2 and 7*35. In  a sam ple o f  f r e s h l y  v o id e d  

sw ea t k e p t  i n  a  s t e r i l e  b o t t l e  a t  3 7 ° C ., th e  ammonia N in c r e a s e d



g r a d u a l ly  from  3*8  mgm. to  37*58 m gm .per 100  c . c .  a t  66 h o u rs .  

They p ro v e d  t h a t  t h i s  d e c o m p o s itio n  was m a in ly  a cc o m p lish e d  

b y  th e  b a c t e r i a  n o rm a lly  p r e s e n t  on th e  s k in .  These o rg an ism s 

a t t a c k  th e  u re a  and  th e n  th e  e p i t h e l i a l  d e b r i s .

A lth o u g h  e s t im a t io n s  o f  u re a  and  ammonia n i t r o g e n  

w ere made b y  th e  a u th o r  o f  t h i s  t h e s i s  in  th e  p r e s e n t  i n v e s t i 

g a t i o n ,  he d o e s  n o t  b e l i e v e  t h a t  such  r e s u l t s  a r e  r e l i a b l e  

w here sw eat i s  c o l l e c t e d  o v e r a p e r io d  o f  48 h o u r s .  They a re  

th u s  n o t  r e p o r t e d .  In  e v e ry  c a s e  th e  sw ea t w a sh in g s  when 

t e s t e d  w ith  B .D .H . u n i v e r s a l  i n d i c a t o r  showed a  pH o f  l e s s  th a n  

7 and  e s c a p e  o f  n i t r o g e n  i n  th e  form  o f  ammonia w h ile  th e  

c lo t h i n g  w as s te e p in g  f o r  24 h o u rs  was p re v e n te d  by  a c i d i f i c a 

t i o n  o f  th e  w a sh in g s .

F r e s h ly  v o id e d  sw e a t, th e  a n a l y s i s  o f  w hich  h a s  b e en  

r e p o r t e d  i n  T ab le  I I ,  was a l s o  t e s t e d  b y  B .D .H . u n iv e r s a l  

i n d i c a t o r .  In  one no rm al s u b j e c t  (C ase 3 )  th e  pH was 8 on 

two o c c a s io n s .  In  th e  o t h e r  n o rm al s u b je c t s  and a l l  th e  c a s e s  

o f  p s o r i a s i s  th e  v a lu e s  w ere n e v e r  above 7* As t h i s  m ethod 

i s  much l e s s  a c c u r a t e  th a n  th e  q u in h y d ro n e  e le c t r o d e  u se d  b y  

V ass and  McSwiney (1 9 3 0 ) , th e  w r i t e r  does n o t  f e e l  j u s t i f i e d  

i n  d e t a i l i n g  th e  v a lu e s  o b ta in e d .

DISCUSSION.

I t  w i l l  b e  se e n  from  T a b le s  V and  VI t h a t  i r r e s p e c t i v e  

o f  th e  d i e t  th e  N and  NaCl c o n te n t  o f  th e  sw ea t p e r  s q u a re  

m e tre  b o d y  s u r f a c e  o f  S u b je c ts  I —IV (n o rm a l)  was 0 .1 1 8 —0 .2 2 6



gm. N and  0 .0 8 3 -0 .3 1 8 gm. NaCl p e r  d ay  a t  1 5 » 0 -1 7 .8 °C . In  

s u b j e c t s  V -V III ( p s o r i a s i s )  th e  ra n g e  was from  0 .0 7 3  to  0 .213  

gm. N and  from  0 .0 5 6  to  0.21j.6 gm. NaCl p e r  s q .  m. p e r  day  a t  

1 6 .5 -2 1 .9 ° C .

TABLE V I.

Sw eat-N  and Sw eat-N aCl -  Range o f  v a lu e s  (gm. p e r  d a y ) .

C o n d it io n
No.
and
Sex

NITROGEN CHLORID] (a s  N aC l)
T o ta l P e r  sq .m .* T o ta l P e r  sg .m .*

N orm al

P s o r i a s i s

k  M

M

0 .2 1 5 -0 .4 6 5  

0 .1 2 6 -0 .3 6 9

0 . 118 - 0 .3 0 1

0 .0 7 3 -0 .2 1 3

0 .1 5 1 -0 .U 8 3  

0 . 097- 0 . h 26

0 . 083 - 0 .3 1 8  

0 . 056 - 0 . 21+6

* The s u r f a c e  a r e a s  o f  th e  s u b je c t s  w ere c a l c u l a t e d  
from  t h e i r  h e ig h t s  a n d  w e ig h ts  by  th e  fo rm u la  o f  
Du B o is  and  Du B o is  (1 9 1 6 ) . The v a lu e s  g iv en  f o r
th e  o u tp u t  p e r  s q .  ra. p e r  day  a r e  lo w er th a n  th e
a c t u a l  v a lu e s  a s  th e  sw ea t from  h e ad  and  neck  i s  
n o t  in c lu d e d .

I n c r e a s e  in  th e  w e ig h t o f th e  c lo t h i n g  u n d e r  th e  

c o n d i t io n s  o f  th e s e  e x p e rim e n ts  c a n n o t b e  an  a c c u r a te  g u id e  to  

th e  t o t a l  w e ig h t o f th e  sw ea t s e c r e t e d .  The g r e a t e r  p a r t  o f  

th e  w a te r  o f  th e  sw ea t was found  to  e v a p o ra te  a n d , i n  o r d e r  to

k eep  th e  e x p e r im e n ta l  c o n d i t io n s  a s  n o rm al a s  p o s s i b l e ,  t h i s

e v a p o r a t io n  was d e s i r a b l e .

The r e l a t i v e  h u m id ity  e x i s t i n g  i n  th e  Ward d u r in g  

th e  e x p e r im e n ts  c an  be b u t  a  ro u g h  g u id e  to  th e  r e l a t i v e  

h u m id ity  o f  th e  a i r  w i th in  th e  c lo t h i n g ,  e s p e c i a l l y  i f  s w e a tin g
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i s  p r o f u s e  owing to  in c r e a s e d  a i r  te m p e r a tu re .  No f i g u r e s  

a r e  t h e r e f o r e  in c lu d e d  f o r  th e  r e l a t i v e  h u m id ity .

T ab le  V shows t h a t  b o th  i n  no rm al c a s e s  and  in  

p s o r i a s i s  an  in c r e a s e  i n  w ard te m p e ra tu re  was accom panied  by  

an  in c r e a s e  i n  th e  e x c r e t io n  b o th  o f  n i t r o g e n  and  c h lo r id e  i n  

th e  sw ea t i n  e v e ry  c a s e .

The q u e s t io n  o f  an y  e f f e c t  t h a t  a l t e r a t i o n s  i n  d i e t  

may have h a d  d o es  n o t  a r i s e .  A l l  c a s e s  h ad  p r o t e i n  in ta k e

a p p ro x im a te ly  th e  same (7 1 -7 7  gm. p e r  d a y ) .  As r e g a rd s

c h l o r i d e ,  C u th b e r ts o n  and G u th r ie  (1934) have shown t h a t  a t  

th e  same a i r  te m p e ra tu re  in c r e a s e  o f  s a l t  in ta k e  had  no co n 

s t a n t  e f f e c t  on th e  e x c r e t io n  o f  c h lo r id e  i n  th e  sw e a t. The

f o u r  n o rm a l c a s e s  u se d  i n  t h i s  i n v e s t i g a t i o n  a r e  th e  same 

p e rs o n s  a s  w ere r e p o r te d  on in  1934 .

The e x p e r im e n ts  on th e  f o u r  c a s e s  o f  p s o r i a s i s  w ere

c a r r i e d  o u t i n  much warmer w e a th e r  ( l 6 .5 - 2 1 .9 ° C . ) th a n  i n  th e  

c a s e  o f  th e  n o rm al c o n t r o l s  ( 1 5 .0 -1 7 .8 ° C . ) .  T h is  r i s e  i n  a i r  

te m p e ra tu re  c a u se d  th e  r e s u l t s  f o r  th e  p s o r i a t i c s  to  a p p ro x i

m ate  m ore c l o s e l y  to  th e  v a lu e s  o b ta in e d  i n  th e  n o rm al 

s u b j e c t s  th a n  w ould  have  b e e n  l i k e l y  to  o c c u r  i f  th e  tem p era 

t u r e  had  b e e n  th e  same i n  th e  two g ro u p s .

In  T a b le  VIA a r e  com pared th e  r e s u l t s  f o r  th o s e

e x p e r im e n ts  i n  w hich  th e  a v e ra g e  w ard  te m p e ra tu re  l a y  b e tw een  

16°C # and 18°C . *
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TABLE VIA*

Sw eat-N  and Sw eat-N aC l (gm, p e r  s q ,  m, p e r  d ay ) a t  l6 -1 8 °C .

No. o f NITROGEN CHLORIDE ( a s  N aC l)
C o n d i t io n e s t im a 

t i o n s  .
Range A v e r

age
Range A ver

a g e .

N orm al 7 0 .3 4 0 -0 .2 2 6 0 .1 8 1 0 .1 1 4 -0 .3 1 8 0 .1 9 2

P s o r i a s i s 5 0 . 073 - 0 .1 6 2 0 .1 0 7 0 .0 5 6 -0 .1 8 7 0 .1 6 6

A lth o u g h  th e  w r i t e r  i s  u n w i l l in g  to  draw  d e f i n i t e  

c o n c lu s io n s  fro m  su c h  m eagre  e v id e n c e ,  th e  r e s u l t s  shown in  

T a h le  VIA and  F i g s .  1 and  2 s u g g e s t  t h a t  a t  a p p ro x im a te ly  th e  

same room te m p e ra tu re ,  t h e r e  may h e  a  d im in u tio n  i n  th e  am ount 

o f  n i t r o g e n  and c h lo r id e  e x c r e te d  d a i l y  i n  th e  sw ea t o f  

p a t i e n t s  w ith  p s o r i a s i s  a s  com pared w ith  n o rm al s u b j e c t s .

A n o th e r  f a c t o r  w h ich  may have some h e a r i n g  on t h i s  

q u e s t io n  i s  th e  age o f  th e  s u b j e c t s ,  th e  a v e ra g e  f o r  th e  

p a t i e n t s  w i th  p s o r i a s i s  b e in g  UO y e a r s  a s  a g a i n s t  23 y e a r s  in  

th e  c o n t r o l s .  I t  m ig h t be p o s t u l a t e d  t h a t  i n  th e s e  y o u n g e r 

p e r s o n s ,  who w ere  a l l  i n  th e  h a b i t  o f  t a k in g  a c t i v e  e x e r c i s e ,  

th e  sw e a t g la n d s  w ould  s e c r e t e  more p l e n t i f u l l y .  T here  i s  

how ever no e v id e n c e  e i t h e r  t o  s u p p o r t  o r  r e f u t e  t h i s  s u g g e s t io n .  

I t  was e x tr e m e ly  d i f f i c u l t  t o  o b ta in  th e  c o n se n t o f  th e  s u b 

j e c t s  to  u n d e rg o  th e s e  e x p e r im e n ts  and  q u i t e  im p r a c t ic a b le  to  

make a  s e l e c t i o n  a c c o rd in g  t o  a g e .

A s tu d y  o f  th e  c l i n i c a l  c o n d i t i o n  o f  th e  p a t i e n t s  a t  

th e  tim e  o f  sw ea t c o l l e c t i o n  d id  n o t  r e v e a l  an y  c o r r e l a t i o n



b e tw ee n  th e  s e v e r i t y  o f  th e  d e rm a to s is  and th e  d a i l y  e x c r e t io n  

by  th e  sw ea t g la n d s  o f  n i t r o g e n  and  c h l o r i d e .  I f  th e  c o n te n 

t i o n  o f  G arb i (1 9 2 l|)  t h a t  th e  l e s io n s  o f  p s o r i a s i s  do n o t  

sw e a t b e  a c c e p te d  a s  t r u e ,  th e  r e s u l t i n g  d im in u tio n  i n  th e  

volum e o f  sw ea t s e c r e te d  p e r  u n i t  a r e a  w ould e x p la in  th e  lo w e r 

v a lu e s  f o r  n i t r o g e n  and c h lo r id e  in  p s o r i a s i s .  I t  i s ,  i n  th e  

w r i t e r ' s  o p in io n ,  i r r a t i o n a l  to  a rg u e  t h a t  t h i s  d im in u tio n  in  

th e  volum e o f  sw ea t and  c o n s e q u e n tly  o f  n i t r o g e n  and c h lo r id e  

sh o u ld  be p r o p o r t i o n a l  t o  t h a t  p o r t io n  o f  th e  t o t a l  s k in  

s u r f a c e  sh o w in g  l e s i o n s  o f  p s o r i a s i s .  Though p s o r i a s i s  h a s  

c e r t a i n  a r e a s  o f  p r e d i l e c t i o n  such  a s  s c a l p ,  b u t to c k s  a n d  

e x te n s o r  s u r f a c e s  o f  th e  l im b s , th e  d i s t r i b u t i o n  o f  th e  

d e rm a to s is  v a r i e s  c o n s id e r a b ly  from  th e  g e n e r a l i s e d  a c u te  

g u t t a t e  ty p e  t o  th e  c h ro n ic  p la q u e s  a f f e c t i n g  th e  e x te n s o r  

s u r f a c e s  o f  th e  e lbow s a n d  k n e es  o n ly .

In  n o rm al a d u l t  s u b j e c t s  th e  sw eat g la n d s  a r e  p r e s e n t  

m o st d e n s e ly  on th e  palm s and s o l e s ,  n e x t  on the  head  and  n e c k , 

a n d  much l e s s  on th e  t r u n k  an d  e x t r e m i t i e s  (Kuno, 1930 , 193U). 

T h is  J a p a n e s e  a u th o r  fro m  m easu rem en ts  made i n  h i s  l a b o r a to r y  

fo u n d  t h a t  i n d iv i d u a l  v a r i a t i o n s  a r e  so g r e a t  t h a t  no s ta n d a r d  

f i g u r e s  r e f e r r i n g  t o  u n i t  a r e a  o f  s k in  i n  d i f f e r e n t  r e g io n s  

c a n  b e  g iv e n .  T here  i s  no  e v id e n c e  t h a t  p e rs o n s  s u f f e r in g  

from  p s o r i a s i s  a r e  e x c e p t io n a l  i n  t h i s  r e s p e c t .

G a r b i ’ s c la im , t h a t  i n  l e s io n s  o f  p s o r i a s i s  t h e  

sw ea t g la n d s  c e a s e  t o  f u n c t i o n ,  may th u s  be q u i te  c o n s i s t e n t  

w i th  t h e  f i n d in g  i n  t h i s  i n v e s t i g a t i o n  o f  d im in is h e d  s e c r e t i o n



p e r  u n i t  a r e a  o f  sw ea t n i t r o g e n  an d  c h lo r id e  u n r e l a te d  to  

th e  e x t e n t  o f  th e  d e rm a to s is .

The r e l a t i v e  am ounts o f  n i t r o g e n  e x c r e te d  in  th e  u r in e  

and  sw ea t i s  o f  i n t e r e s t .  In  th e  norm al s u b j e c t s ,  on d i e t s  o f  

7 1 -7 7  gm. p r o t e i n  (1 1 .3 6 -1 2 .3 2  gm. N) p e r  day , th e  d a i l y  

e x c r e t i o n  o f  n i t r o g e n  in  th e  u r i n e  was from  9 .8 0  to  1 1 . 2+8 gm. 

The c a s e s  o f  p s o r i a s i s ,  a l l  on a  d a i l y  in ta k e  o f 71 gm. p r o t e i n  

( 1 1 .3 6  gm. n ) ,  e x c r e te d  in  the  u r in e  o n ly  7 .0 8  to  8 .9 2  gm. 

n i t r o g e n .

C u th b e r ts o n  and G u th rie  (1932+) showed t h a t  w i th in  

th e  l i m i t s  1 5 .0  to  17*8°C. in c r e a s e  o f  a i r  te m p e ra tu re  l e d  to  

an  i n c r e a s e  o f  n i t r o g e n  e x c r e te d  i n  th e  sw eat w here th e  p r o t e i n  

i n t a k e  rem a in e d  th e  same, and  t o  in c r e a s e d  o u tp u t  o f  sw eat 

c h lo r i d e  i f  th e  c h lo r id e  in ta k e  was c o n s ta n t .  They a l s o  fo u n d  

t h a t  v a r i a t i o n s  in  s a l t  i n ta k e  had  no c o n s ta n t  e f f e c t  on th e  

e x c r e t i o n  o f  c h lo r i d e  i n  th e  sw e a t. These c o n c lu s io n s  w ere 

b a s e d  on th e  f i n d in g s  f o r  no rm al s u b je c t s  shown in  T ab le  V. 

D ie ta r y  c h a n g e s  can th u s  b e  ig n o re d  a s  p r o t e i n  in ta k e  i n  a l l  

c a s e s  w as a p p ro x im a te ly  th e  same and ch an g es  in  s a l t  in ta k e  

h av e  b e en  fo u n d  to  have no in f lu e n c e  on s w e a t- c h lo r id e .  In  

T ab le  VIB th e  p e rc e n ta g e  o f  th e  n i t r o g e n  in ta k e  e x c r e te d  i n  

u r in e  and  sw ea t i s  com pared in  th o s e  e x p e r im e n ts  w here th e  

w ard  te m p e ra tu re  was a p p ro x im a te ly  th e  same ( l6 - 1 8 ° C .) .



29 .
TABLE VIB.

P e rc e n ta g e  o f  n i t r o g e n  in ta k e  e x c r e te d  i n  u r in e  and sw ea t
( a t  16 - 18°C . )

No. o f URINE SWEAT URINE N: SWEAT N
C o n d it io n e s t im a 

t i o n s
Range A v er

age
Range A ver

age
Range A ver

age

N orm al 7 81-101 90 1 .8 -3 .L 2 .5 2 7 :1 -5 1 :1 3 6 :1

P s o r i a s i s 5 62-79 71 1 . 1- 2 .6 2 .0 2 7 :1 -7 1 :1 3 5 :1

The r a t i o  7 1 :1  i s  e x c e p t io n a l  a s  f o u r  r e s u l t s  f o r  

p s o r i a s i s  ra n g e d  b e tw ee n  2 7 :1  and 3 6 :1 .  I t  may th e r e f o r e  h e  s a i d  

t h a t  a t  t h i s  te m p e ra tu re  ran g e  th e  u r in e  e x c r e t e s  25 to  50  t im e s  

a s  much n i t r o g e n  a s  d o e s  th e  sw eat in  no rm al p e r s o n s .  The a u th o r  

i s  n o t  p r e p a r e d  t o  s t a t e  a  ran g e  f o r  p s o r i a s i s .

The low u r i n a r y  o u tp u t o f  n i t r o g e n  in  p s o r i a s i s  w i l l  

h e  d i s c u s s e d  f u r t h e r  when c o n s id e r in g  n i t r o g e n  m etah o lism  (p . 5 2 ) .

The v a r i a t i o n s  in  th e  p e rc e n ta g e  o f  th e  c h lo r id e  

i n t a k e  e x c r e te d  in  th e  u r in e  w ere v e ry  c o n s id e r a b le  -  69-129 p e r  

c e n t ,  i n  th e  c o n t r o l s  and  66-116  p e r  c e n t ,  i n  p s o r i a s i s  a t  a v e ra g e  

room te m p e ra tu re s  o f  16—18°C . I t  seems to  h e  much more d i f f i c u l t  

t o  a t t a i n  a  s t a t e  o f  c h lo r id e  e q u i l ib r iu m  th an  i t  i s  in  th e  c a s e  

o f  n i t r o g e n .  The q u e s t io n  o f th e  d a i l y  v a lu e s  f o r  u r i n a r y  

c h lo r i d e  w i l l  h e  c o n s id e re d  o v e r  much lo n g e r  p e r io d s  o f  t im e  i n  

th e  in v e s t i g a t i o n  o f c h lo r id e  m e tah o lism  to  he r e p o r te d  l a t e r  in  

t h i s  t h e s i s  ( p .  7 0 ) .  The v a lu e s  f o r  sw eat-N aC l a s  a  p e rc e n ta g e  

o f  th e  c h lo r id e  in ta k e  a r e  sum m arised  in  T ah le  VIC.



3 0 .

TABLE VIC.

P e rc e n ta g e  o f  c h lo r id e  in ta k e  e x c r e te d  in  th e  sw ea t
( a t  1 6 -1 8 °C .)

C o n d it io n No. o f 
e s t im a t io n s Range A verage

Norm al

P s o r i a s i s

7

5

2 .9 - 6 .8  

2 .4 -8 .U

k . 7

k . 7

A t th e  a v e ra g e  room te m p e ra tu re s  o b ta in in g  in  th e s e  

e x p e r im e n ts  th e  o u tp u t  o f c h lo r id e  in  th e  sw ea t b o th  in  no rm al 

p e r s o n s  and  i n  p s o r i a s i s  was on an  a v e rag e  5 p e r  c e n t ,  o f  t h e  

d i e t a r y  c h l o r i d e .

SUMMARY.

( 1 )  The d a i l y  e x c r e t io n  o f  n i t r o g e n  and c h lo r id e  in  th e  sw ea t

was i n v e s t i g a t e d  i n  f o u r  no rm al p e rs o n s  an d  f o u r  c a s e s  o f  

p s o r i a s i s  a t  r e s t  in  b e d .

(2 )  A c o m p a riso n  i s  made o f the  v a lu e s  o b ta in e d  in  sev en  e s t i 

m a tio n s  on no rm al s u b je c t s  and  f i v e  e s t im a t io n s  on c a s e s  

o f  p s o r i a s i s ,  w here th e  a i r  te m p e ra tu re s  w ere  a p p ro x im a te ly  

th e  sam e.

( 3 )  The s u g g e s t io n  i s  p u t  fo rw a rd  t e n t a t i v e l y  t h a t  t h e r e  may be

a  d im in u t io n  i n  th e  d a i l y  e x c r e t i o n  p e r  u n i t  a r e a  b y  th e  

sw ea t o f  n i t r o g e n  and c h lo r i d e  in  p s o r i a s i s  a s  com pared 

w i th  th e  n o rm a l.

(/+) A t a i r  te m p e r a tu re s  o f  1 6 -1 8 °C . tw e n ty  f i v e  to  f i f t y  t im e s



a s  much n i t r o g e n  was e x c re te d  in  th e  u r i n e  a s  i n  t h e  

sw ea t i n  n o rm al s u b j e c t s .  C o rre sp o n d in g  f i g u r e s  c a n n o t  

b e  g iv e n  f o r  p s o r i a s i s .

( 5 )  A t th e  above te m p e ra tu re  ran g e  in  b o th  g ro u p s  th e  c h lo r id e  

e x c r e te d  i n  th e  sw ea t was on an  a v e ra g e  5 p e r  c e n t ,  o f 

th e  c h lo r id e  i n t a k e .



IV. METABOLISM IN PSORIASIS.

N obl (1 9 2 8 ) d is c u s s e d  v e ry  f u l l y  th e  r o le  o f 

m e ta b o lism  i n  th e  e t i o lo g y  o f p s o r i a s i s  and co n c lu d ed  t h a t  

t h e r e  was no fo u n d a t io n  f o r  th e  th e o ry  t h a t  p s o r i a s i s  w as due 

to  an  anom aly  o f  m e ta b o lism . I f  such  w ere p r e s e n t ,  i t  m ust b e  

r e g a r d e d  a lo n g  w ith  many o th e r  e x te r n a l  and  i n t e r n a l  in f lu e n c e s  

i n  th e  s e n s e  o f a  c h a n g e a b le  e x c i t i n g  f a c t o r  a c t i n g  on a con

s t i t u t i o n  p ro n e  to  d e v e lo p  th e  c h a r a c t e r i s t i c  r e a c t i o n  in  th e  

s k in .

A. NITROGEN METABOLISM.

Scham berg e t  a l i i  (1 9 1 3 ) from  a m ost th o ro u g h  s tu d y  

o f  n i t r o g e n  m e ta b o lism  c o n c lu d e d  th e r e  was a  r e t e n t i o n  o f  

n i t r o g e n  i n  p s o r i a s i s  and  a d v o c a te d  a s  a  th e r a p e u t i c  m easu re  

a  d i e t  low  in  p r o t e i n .  Scham berg (1932) s t i l l  b e l i e v e d  in  t h i s  

a l l e g e d  n i t r o g e n  r e t e n t i o n  and c la im e d  good r e s u l t s  from  low  

p r o t e i n  d i e t .  He i n s i s t e d  l a t t e r l y  t h a t  a v o id a n ce  o f  m eat a n d  

f i s h  m ig h t n o t  b e  enough a s  th e r e  m ig h t s t i l l  be an  e x c e s s  o f  

v e g e ta b le  p r o t e i n  i n  th e  d i e t .

PERSONAL INVESTIGATION.

In  c o n s id e r in g  th e  r e l a t i o n s h i p  o f  n i t r o g e n  in  th e  

u r i n e  a n d  i n  sw ea t s e c r e t e d  a t  a i r  te m p e ra tu re s  o f  l6 - 1 8 ° C . ,  th e  

a u th o r  fo u n d  (T ab le  VIB) t h a t  th e  u r i n a r y  n i t r o g e n  in  th e  no rm al 

c o n t r o l s  w as on an  a v e ra g e  90  p e r  c e n t ,  a n d  i n  p s o r i a s i s  o n ly  71



p e r  c e n t ,  o f  th e  n i t r o g e n  in ta k e .  C o rre sp o n d in g  f i g u r e s  f o r  

sw ea t w ere 2 .5  and  2 .0 .  The a v e ra g e  r a t i o s  U rin e  N : Sweat N 

w ere  how ever a lm o s t i d e n t i c a l .

The b a la n c e s  b e tw een  n i t r o g e n  in ta k e  and  e x c r e t io n  

in  u r i n e  and sw ea t o f  norm al s u b j e c t s  and c a s e s  o f  p s o r i a s i s  in  

n i t r o g e n  e q u i l ib r iu m  was s tu d ie d  o v e r a  p e r io d  o f  48 h o u rs .  The 

f i g u r e s  g iv e n  in  T a b le  V a re  a v e ra g e  v a lu e s  f o r  24 h o u rs  and  a re  

th e  b a s i s  o f  th e  a n a l y s i s  in  T ab le  V II . A l l  v a lu e s  a re  in  gm. 

p e r  d a y .
TABLE V II .

No. C o n d i t io n
OUTPUT

In ta k e B a lan ce  
+ o r  -U rine Sweat T o ta l

IA Norm al 1 0 .9 2 0 .3 1 1 1 .2 3 1 1 .3 6 +0.13
IB do . 1 1 .4 8 0 .2 3 1 1 .6 9 1 1 .3 6 -0 .3 6
IIA d o . 9 .8 0 0 .2 2 1 0 .0 2 1 2 .0 0 + 1.92
I  IB d o . 1 0 .7 8 0 .4 1 1 1 .1 9 1 2 .0 0 +0.81
I I I B d o . 1 0 .7 8 0 .2 3 1 1 .0 1 12 .00 +0.99
I I I A do. 1 0 .2 2 0 .2 5 1 0 .4 5 1 2 .0 0 + 1.55
IVB do . 1 0 .3 6 0 .3 4 1 0 .7 0 1 2 .32 +1 .6 2
IVA d o . 9 .9 4 0 .3 7 1 0 .2 1 12 .32 +2.11

VA P s o r i a s i s 7 .8 4 0 .2 0 8 .0 4 1 1 .3 6 + 3 .32  ,
VB d o . 8 .0 2 0 .2 9 8 .3 1 1 1 .36 +3 .05
VIA d o . 7 .8 7 0 .2 5 8 .1 2 1 1 .3 6 + 3 .24
VIB d o . 8 .9 2 0 .1 3 9 .0 5 1 1 .36 + 2 .31
VILA d o . 8 .8 9 0 .3 7 9 .2 6 11 .36 + 2 .10
VI IB do . 7 .0 8 0 .2 6 7 . 5 k 1 1 .3 6 + 4 .02
V IIIA d o . 7 .9 8 0 .2 4 8 .2 2 11 .36 + 3 .14

I n ta k e  m in u s O u tp u t: 
(Norm al s u b j e c t s )

I n ta k e  m inus O u tp u t: 
( P s o r i a s i s )

Range: - 0 .3 6  to  + 2.11  gm. p e r  day. 
A v erag e : + 1 .10  gm. p e r  d ay .

Range: + 2 .10  t o  + 4 .02  gm. p e r  day, 
A v erag e : +3*02 gm. p e r  d ay .



No a c c o u n t was made o f  th e  n i t r o g e n  e x c r e te d  in  th e  f a e c e s .  

Scham berg e t  a l i i  (1 9 1 3 ) com pared f o r  a  p e r io d  o f  one week 

( P e r io d  13 ) th e  n i t r o g e n  b a la n c e  in  t h e i r  P a t i e n t  No. 3 an d  a 

n o rm a l c o n t r o l .  On a  n i t r o g e n  in ta k e  o f  7*60 gm. p e r  day  th e  

c a s e  o f  p s o r i a s i s  l o s t  on an  a v e ra g e  1 .5 1  gm. p e r  day in  th e  

f a e c e s .  The c o n t r o l  on a d i e t  o f  7*52 gm. n i t r o g e n  p e r  day  

a v e ra g e d  1 .7 8  gm. p e r  day  f o r  th e  lo s s  i n  th e  f a e c e s .

On th e  h ig h e r  in ta k e s  (1 1 .3 6  to  12 .32  gm. N) shown 

i n  T ab le  V II th e  p o s i t i v e  b a la n c e s  i n  th e  c o n t r o l s ,  w hich  m ig h t 

am ount t o  2 .1 1  gm. p e r  d a y , c an  th e r e f o r e  b e  e x p la in e d  by th e  

f a i l u r e  t o  in c lu d e  f a e c a l  n i t r o g e n  on the  d e b i t  s id e .

I n  th e  c a s e s  o f  p s o r i a s i s  (T a b le  VB) th e  lo w e s t 

p o s i t i v e  b a la n c e  i s  e q u a l  to  th e  h ig h e s t  fo u n d  i n  th e  norm al 

s u b j e c t s  ( 2 .1  gn . p e r  d a y ) .  The a v e ra g e  p o s i t i v e  b a la n c e  in  

p s o r i a s i s  i s  h ig h e r  th a n  t h a t  i n  th e  c o n t r o l s  by  a p p ro x im a te ly  

2 gm. p e r  d a y . T h is  c an  b e  e x p la in e d  b y  lo s s  o f  n i t r o g e n  in  th e  

s c a l e s .  Q uinquaud (1890 ) fo u n d  t h a t  i n  a  c a s e  o f  p s o r i a s i s  th e  

s c a l e s  c o l l e c t e d  o v e r  a  p e r io d  o f  one m onth c o n ta in e d  an  a v e ra g e  

o f  4 .2 4  gm. n i t r o g e n  p e r  d ay . Scham berg and  h i s  c o -w o rk e rs  

fo u n d  i n  t h e i r  P a t i e n t  No. 4  t h a t  th e  t o t a l  l o s s  o f  n i t r o g e n  in  

th e  s c a l e s  i n  42 d ays was o n ly  2 .2 1  gm»» th o u g h  th e y  s t a t e  t h a t

s c a l i n g  was c o m p a ra t iv e ly  s l i g h t .

The p a t i e n t s  r e p o r t e d  i n  T ab le  VB when n o t  i n  s w e a t-  

c o l l e c t i n g  g a rm en ts  w ere k e p t  in  b ed  an d  w ere  b a th e d  and  h ad  a  

d a i l y  in u n c t io n  o f  s o f t  p a r a f f i n .  These m ea su re s  i n  e v e ry  c a s e  

l e d  to  a  d im in u tio n  o f  s c a l i n g .  T ab le  VB shows t h a t  in  a l l  f o u r



p a t i e n t s  th e  a p p a re n t  n i t r o g e n  r e t e n t i o n  w as l e s s  i n  th e  seco n d  

th a n  in  th e  f i r s t  e x p e r im e n t, p resu m ab ly  due to  r e d u c t io n  in  

n i t r o g e n  l o s s  v ia  th e  s c a l e s .

The a u th o r  th e r e f o r e  a g re e s  w i th  T idy  (1914) t h a t  th e  

e x p la n a t io n  o f  n i t r o g e n  r e t e n t i o n  c la im ed  by  Schamberg i s  t o  b e  

fo u n d  i n  an in c o m p le te  c o l l e c t i o n  o f  th e  s c a l e s .

T h is  lo s s  i n  th e  s c a le s  may b e  a t  th e  expense  b o th  o f  

th e  u r i n a r y  and sw ea t n i t r o g e n .  The a v e rag e  r a t i o  U rin e  N : Sw eat 

N i n  th e  c o n t r o l s  was 36  : 1 and in  p s o r i a s i s  35 : 1> a f i n d in g  

w h ich  f i t s  t h i s  s u p p o s i t io n .  Such a  c o n te n t io n  w ould  e x p la in  

th e  lo w e r v a lu e s  f o r  sw eat n i t r o g e n  fo u n d  i n  p s o r i a s i s  a s  

e f f e c t i v e l y  a s  th e  c la im  o f  G arb i ( 192 4 ) t h a t  th e  sw ea t g la n d s  

i n  l e s io n s  o f  p s o r i a s i s  c e a s e  to  f u n c t io n .

I t  was in te n d e d  to  t e s t  th e  s e c r e to r y  pow ers o f  th e  

sw ea t g la n d s  i n  p s o r i a s i s  by a  c o lo r im e t r ic  m ethod. The m ethod 

o f  R ie d e r  and Neumann (1932 ) was c h o sen . T h is  i s  a  s im p le  

p ro c e d u re  w h ich  had  p r e v io u s ly  b een  found  s a t i s f a c t o r y  in  s tu d y 

in g  th e  r e t u r n  o f  sw ea t s e c r e t i o n  in  a  c a s e  o f  myxoedema u n d e r  

t r e a tm e n t  w i th  t h y r o i d .  A pow der composed o f  e x s ic c a te d  f e r r o u s  

s u lp h a te  5 p a r t s ,  t a n n ic  a c id  5 p a r t s  and  t a l c  20 p a r t s  i s

th o ro u g h ly  g round  to g e th e r .  T h is  g r e y i s h  w h ite  pow der i s  th e n

su sp e n d e d  a s  f o l lo w s :

I r o n - t a n n i c  a c i d - t a l c  pow der 20 gm.
A ra c h is  o i l  10 c . c .
S u lp h u r ic  e t h e r  )
A lc o h o l 96 p e r  c e n t .  )e q u a l p a r t s  to  100 c . c .



The p a t i e n t  i s  p la c e d  in  bed  u n d e r a r a d i a n t  h e a t  

c a g e , g iv e n  a cup o f h o t  t e a  and 1 .0  gm. (15 g r . ) a s p i r i n .

A f t e r  h a l f  an h ou r th e  su s p e n s io n  d e s c r ib e d  above i s  p a in te d  on 

one o f  th e  p s o r i a s i s  l e s io n s  and  on a  c o rre sp o n d in g  a r e a  o f  

u n a f f e c t e d  s k in  on th e  o th e r  s id e  o f  th e  body . The su sp e n d in g  

s o l u t i o n  d r i e s  in  a  few  seco n d s le a v in g  a w h ite  pow der. In  th e  

a b se n c e  o f  sw ea t s e c r e t i o n ,  t h i s  pow der rem ains w h i te ,  b u t  i f  

t h e r e  i s  th e  s l i g h t e s t  s e c r e t io n  o f  sw ea t a  b lu e - b la c k  c o lo u r  

q u ic k ly  a p p e a rs  from  th e  fo rm a tio n  o f i r o n  ta n n a te  ( i n k ) .

T h is  m ethod i s  s u f f i c i e n t l y  s e n s i t i v e  f o r  a l l  p r a c t i c a l  

p u rp o s e s .  I f  th e  b a c k  o f  t h e  d ry  hand i s  p a in te d  w ith  th e  s u s 

p e n s io n ,  w h ic h  i s  th e n  a llo w e d  to  d ry , b r e a th in g  on th e  hand w i l l  

c a u se  a  b l u i s h  d i s c o l o r a t i o n  a lm o s t im m e d ia te ly .

By th e  c o u r te s y  o f L ie u te n a n t-C o lo n e l  C liv e  J .  S h a rp , 

M .C ., O f f i c e r  Commanding a  M i l i t a r y  H o s p i ta l ,  and M ajor A. G ird -  

wood F e rg u s s o n , R .A .M .C ., S p e c i a l i s t  in  D erm ato logy , i t  w as 

a r r a n g e d  to  t e s t  a l l  c a s e s  o f  p s o r i a s i s  a d m it te d  to  th e  S k in  

D iv i s io n  o f  th e  H o s p i t a l .  E x ig e n c ie s  o f  th e  s e rv ic e  how ever 

d e te iro in e d  t h a t  th e  a u th o r  was p o s te d  away te m p o ra r i ly  from  t h i s  

M i l i t a r y  H o s p i t a l .  O nly two c a s e s  w ere i n v e s t i g a t e d  and th o se  

v e ry  c h ro n ic  e r u p t io n s  o f  th e  e x te n s o r  a s p e c ts  o f  th e  l im b s .

In  b o t h  o f  them  th e r e  seemed l i t t l e  d i f f e r e n c e  in  th e  b lu e - b l a c k  

r e a c t i o n  o b ta in e d  from  th e  l e s io n s  and from  th e  u n a f f e c te d  s k in

o f  th e  p a t i e n t s .

I t  i s  in te n d e d  a t  a  l a t e r  d a te  to  c a r r y  o u t  a  th o ro u g h  

i n v e s t i g a t i o n  o f  t h i s  q u e s t io n .  A t p r e s e n t  i t  seem s p ro b a b le



t h a t  th e  l e s i o n s  o f  p s o r i a s i s  do sw e a t, h u t no f i n a l  d e d u c tio n  

can  y e t  he  drawn in  view  o f th e  p a u c i ty  o f  th e  e v id e n c e .

N o n -P ro te in  N itro g e n  and Urea N itro g e n  o f  P la sm a .

Hammett (1 9 2 0 ), in  an i n v e s t i g a t i o n  o f  th e  b lo o d  w ith 

draw n 3i? h o u rs  a f t e r  fo o d  i n  60 norm al p e r s o n s ,  fo u n d  t h a t  th e  

n o n - p r o t e in  N o f  th e  p lasm a v a r ie d  b e tw een  2 7 .3  and  4 5 .5  mgm. 

p e r  100 c . c .  The a v e ra g e  v a lu e  was 35*6 mgm. p e r  100 c . c .

T hese  r e s u l t s  a r e  h ig h e r  th a n  th o s e  o b ta in e d  by  th e  a u th o r  w here 

th e  a v e ra g e  v a lu e  i n  10 no rm al p e rso n s  was 2 7 .8  mgn. p e r  100 c . c .  

(T a b le  IV ) . The u r e a  N o f  th e  p lasm a form ed from  3 3 .0  to  65*7 

p e r  c e n t ,  o f  th e  n o n - p r o te in  N, th e  a v e ra g e  b e in g  4 7 .8  p e r  c e n t .  

(H am m ett, 1 9 2 0 ) .

H a r r is o n  (1937) g iv e s  th e  fo l lo w in g  range f o r  th e  

u r e a  N o f  th e  w hole  b lo o d  an d  p lasm a -  7 to  20 mgn. p e r  100 c . c . ,  

c o r r e s p o n d in g  t o  15 to  40 mgm. p e r  100 c . c .  f o r  b lo o d  u r e a .

The a u t h o r ’s v a lu e s  f o r  t e n  h e a l th y  p e rs o n s  (1 2 .5  to  1 8 .6  mgm. 

p e r  100 c . c . )  r e p o r t e d  i n  T a b le s  I I  and IV f a l l  w i th in  th e  l i m i t s  

f o r  u r e a  N g iv e n  by  H a r r is o n .

Scham berg and  Brown (1930) to o k  40 rngn. p e r  100 c . c .  

a s  th e  u p p e r  n o rm al l i m i t  f o r  n o n - p r o te in  N and 20 mgm. p e r  100 

c . c .  f o r  u r e a  N. They fo und  t h a t  6 o u t o f  50 c a s e s  o f  p s o r i a s i s  

h ad  a  r a i s e d  v a lu e  f o r  non—p r o t e i n  N and  8 o u t  o f 52 c a s e s  f o r  

u r e a  N. I n  th e  a u t h o r ’s o p in io n  th e  f a c t  t h a t  12 to  15 p e r  c e n t ,  

o f  t h e i r  c a s e s  o f p s o r i a s i s  have  a b n o rm a lly  h ig h  v a lu e s  d o es  n o t 

n e c e s s a r i l y  mean t h a t  th e r e  i s  an  u p s e t  o f  n i t r o g e n  m e ta b o lism



i n  a  s i m i l a r  p ro p o r t io n  o f  p s o r i a t i c s .  U n less  th e  ag e  i s  ta k e n  

i n to  c o n s id e r a t i o n  and  an  in v e s t i g a t i o n  made o f  th e  r e n a l  

e f f i c i e n c y , i t  i s  n o t  p o s s ib le  to  sa y  t h a t  t h i s  a zo ta e m ia  i s  

o f  s i g n i f i c a n c e  i n  p s o r i a s i s .  I t  may w e l l  be  a  s ig n  o f  some 

c o —e x i s t i n g  d i s e a s e  su c h  a s  c h ro n ic  i n t e r s t i t i a l  n e p h r i t i s  o r  

b a c k  p r e s s u r e  on th e  k id n e y s  i n  p r o s t a t i c  h y p e r tro p h y .

On th e  o th e r  hand Jam ieson  (1921) and L ev in  and 

Kahn (1 9 2 1 ) s t a t e d  t h a t  th e  n o n - p ro te in  N and u re a  N o f  th e  

b lo o d  w ere no rm al i n  p s o r i a s i s .

PERSONAL INVESTIGATION (se e  a l s o  p . 12 ).

The few  e s t im a t io n s  o f  th e s e  s u b s ta n c e s  in  th e  p lasm a 

made b y  th e  a u th o r  and r e p o r te d  in  T a b le s  I I  and IV s u g g e s t  t h a t  

th e  p lasm a n o n - p r o te in  N and  u r e a  N a re  w i th in  norm al l i m i t s .

I n  no  c a s e  was th e  n o n - p r o te in  N o v e r  40 mgn. p e r  100 c . c .  and 

o n ly  one h ad  a  v a lu e  f o r  u r e a  N o v e r 20 mgm. p e r  100 c . c .  T h is  

f i n d i n g  was i n  a man o f  48 y e a r s  -  th e  o ld e s t  c ase  in  th e  s e r i e s .

The u re a  N in  10 norm al c o n t r o l s  form ed 46-67  p e r  

c e n t ,  o f  t h e  non p r o t e i n  N. The lo w er l i m i t  i s  much h ig h e r  th a n  

t h a t  fo u n d  b y  Hammett (1 9 2 0 ) . He how ever in v e s t i g a t e d  60 c a s e s  

w i th  a  c o r r e s p o n d in g ly  g r e a t e r  p r o b a b i l i t y  o f  v a r i a t i o n s .  The 

a u th o r  t h e r e f o r e  does n o t  w ish  to  s t r e s s  th e  v a lu e s  o b ta in e d  by 

him  in  te n  e s t im a t io n s ,  w hich  i s  to o  sm a ll  a  number on w h ich  to  

fo rm  f i n a l  c o n c lu s io n s  i f  u n su p p o r te d  b y  th e  more e x te n s iv e

i n v e s t i g a t i o n s  o f  o th e r  w o rk e rs .

As a lr e a d y  s t a t e d  ( p .  1 3 )  th e  f r a c t i o n  o f  th e  non



p r o t e i n  N p r e s e n t  a s  u r e a  N was somewhat h ig h e r  i n  p s o r i a s i s  th a n  

i n  th e  no rm al p e rs o n s  in  th e  a u th o r ’s s e r i e s .  The d i f f e r e n c e  

how ever was n o t  so m arked a s  to  j u s t i f y  any d r a s t i c  c o n c lu s io n  

and m ig h t e a s i l y  he  due t o  th e  m ino r v a r i a t i o n s  to  h e  e x p e c te d  

i n  su c h  a  sm a ll s e r i e s  o r  to  th e  h ig h e r  av e rag e  age o f  th e  c a s e s  

o f  p s o r i a s i s  (3 4  y e a r s  a s  a g a in s t  24 y e a r s  in  th e  c o n t r o l s ) .

SUMMARY.

(1 )  T h ere  i s  no v a l i d  e v id e n c e  t h a t  n i t r o g e n  m e tab o lism  i s

ab n o rm al in  p s o r i a s i s .

( 2 )  F ra n  a  s tu d y  o f  th e  n i t r o g e n  in ta k e  and  e x c r e t io n  in

p s o r i a s i s ,  i t  a p p e a rs  t h a t  th e  a p p a re n t  n i t r o g e n  r e t e n t i o n  

i n  p s o r i a s i s  (Scham berg e t  a l i i ,  1913) c an  be  e x p la in e d  

b y  l o s s  o f n i t r o g e n  in  th e  s c a le s  and t h e i r  in c o m p le te  

c o l l e c t i o n .  T h is  f i n d in g  i s  in  ag reem en t w ith  t h a t  o f  

T id y  (1 9 1 4 ) .

( 3 )  I n  t e n  c a s e s  o f  p s o r i a s i s ,  th e  v a lu e s  fo u n d  f o r  p lasm a

n o n - p r o te in  n i t r o g e n  w ere  a l l  w i th in  th e  l i m i t s  o b ta in e d  

in  s i m i l a r  e s t im a t io n s  on th e  p lasm a o f  te n  no rm al 

p e r s o n s .



B. FAT METABOLISM.

G rtitz  and B d rg e r (1953) c la im ed  t h a t  th e r e  was an 

u p s e t  o f  l i p o i d  m e tab o lism  in  p s o r i a s i s .  They found th e  a v e ra g e  

f a s t i n g  v a lu e  f o r  t o t a l  f a t ,  c h o le s t e r o l  and p h o sp h a tid e  to  be 

h ig h e r  i n  th e  serum  o f  19 c a se s  o f  p s o r i a s i s  th a n  in  32 h e a l th y  

c o n t r o l s .  P re v io u s  work on th e  c h o le s t e r o l  and l e c i t h i n  c o n te n t  

o f  w ho le  b lo o d  in  p s o r i a s i s  had been r e p o r te d  by s e v e r a l  i n v e s t i 

g a to r s  b u t  t h e i r  r e s u l t s  a re  n o t com parable w ith  th o s e  f o r  b lo o d  

se ru m .

G rd tz ’ s s e r i e s  o f  19 c a se s  o f  p s o r i a s i s  was i n v e s t i 

g a te d  by  m eans o f  B d rg e rTs t e s t ,  i . e .  c h o le s t e r o l  5 gm. in  o l iv e  

o i l  100 gm* was g iv en  o r a l l y  to  th e  f a s t i n g  p a t i e n t  and 50 c . c .  

b lo o d  w ere w ithd raw n  a f t e r  4 , 8 and 24 h o u rs .  I t  was found  t h a t ,  

s t a r t i n g  from  a lo w e r l e v e l ,  h e a l th y  p eo p le  showed a r e l a t i v e l y  

h ig h e r  c lim b  in  th e  c u rv e  o f  a l im e n ta ry  h y p e rlip a e m ia  and h y p e r-  

c h o le s t e r a e m ia .  In  b o th  norm al s u b je c t s  and in  p s o r i a s i s  th e  

f i n a l  v a lu e s  w ere n e a r  th e  o r i g i n a l  f a s t i n g  l e v e l s .

T hese i n v e s t i g a t i o n s  w ere su g g e s te d  to  Grfltz by th e  

o b s e r v a t io n  o f  Unna and L in s e r  t h a t  p s o r i a s i s  s c a le s  had a 

h ig h  c h o l e s t e r o l  c o n te n t .  In  a p a t i e n t  s u f f e r in g  from  p s o r i a s i s  

and xanthom a d ia b e tic o ru m  G rtttz  found on h i s t o l o g i c a l  e x a m in a tio n  

t h a t  th e  e n la rg e d  p a p i l l a e  o f  th e  p s o r i a s i s  l e s io n s  w ere packed  

w i th  g r a n u le s  o f  l i p o i d .  These g ra n u le s  w ere conveyed from  th e  

c a p i l l a r i e s  i n to  th e  i n t e r - c e l l u l a r  sp a c e s  o f  th e  e p id e rm is  and



f i n a l l y  a c c u m u la te d  in  th e  s c a l e s .

I n  a  l a t e r  p a p e r  "by G rd tz  (1934) an i l l u s t r a t i o n  was 

g iv e n  o f  a  s e c t io n  from  a p s o r i a s i s  l e s io n  in  th e  above m en tioned  

p a t i e n t .  S ta in e d  b y  Sudan I I I  and h a e m a to x y lin , i t  showed a 

s t r e a m  o f  f a t t y  g r a n u le s  s p re a d in g  ou tw ards from  th e  p a p i l l a e  

th ro u g h  th e  e p id e rm is  to  th e  p a r a k e r a to t i c  s tr a tu m  com eum .

S e c t io n s  s t a i n e d  by  Sudan I I I  from  c a s e s  o f  u n c o m p lic a te d  p s o r i a s i s  

f a i l e d  how ever t o  show t h i s  f a t t y  i n f i l t r a t i o n .  G rtttz  c o n c lu d e d , 

i n  r a t h e r  s u r p r i s i n g  f a s h io n ,  t h a t  in  th e s e  t y p ic a l  c a se s  o f  

p s o r i a s i B ,  f a t t y  s u b s ta n c e s  d id  e sca p e  in  e x c e s s  fro m  th e  c a p i l 

l a r i e s  b u t  th e  amount was n o t s u f f i c i e n t  t o  b e  shown b y  th e  u s u a l  

s t a i n i n g  m e th o d s .

Such i s  th e  b a s i s  f o r  G rtitz* s c la im  t h a t  low f a t  d i e t  

w i l l  c u re  p s o r i a s i s .  T h is  re m a rk a b le  exam ple o f a  f a i t h  w hich  

m ig h t b e  e x p e c te d  t o  rem ove v o lc a n o e s  h a s  so  f a r  f a i l e d  i n  th e  

a u th o r  !s  e x p e r ie n c e  to  b a n is h  p e rm a n e n tly  one s in g le  e ru p t io n  o f  

p s o r i a s i s .

GrU tz (1934 ) c la im e d  t h a t  good r e s u l t s  w ere o b ta in e d  

i n  th e  t r e a tm e n t  o f  p s o r i a s i s  b y  low  f a t  d i e t  a lo n e .  I n  s e v e re  

c a s e s  th e  c u r e  m ig h t n o t  b e  co m p le te  f o r  s i x  to  e i ^ i t  m onths.

He c o n s id e r e d  t h a t  low  f a t  d i e t  sh o u ld  o n ly  be u se d  f o r  th e  m ost 

s e v e re  c a s e s  i n  w h ich  th e  p a t i e n t  would be  g la d  to  p u t  up w ith  an  

u n p le a s a n t  d i e t  even f o r  s e v e r a l  m o n th s . L o c a lis e d  o r  m o d era te

c a s e s  s h o u ld  be t r e a t e d  b y  o in tm e n t.

The a u th o r  o f  t h i s  t h e s i s  can  s e e  no v a l i d  r e a s o n  why 

an a l l e g e d l y  e f f e c t i v e  t r e a tm e n t  sh o u ld  n o t  b e  u se d  on m o d e ra te



c a s e s  w h ich  g r e a t l y  outnum ber the  s e v e re  ty p e s  f o r  w hich  t h i s  

d i e t  was d e v is e d .

Semon (1 9 5 4 ) r e p o r te d  p re m is in g  r e s u l t s  i n  t h i s  c o u n try  

fro m  t r e a tm e n t  w ith  low  f a t  d i e t .  G u th r ie  (1934) p o in te d  o u t  th e  

f a l l a c y  on w h ich  t h i s  regim e was fo u n d ed , and  G o ldsm ith  (1936) 

th o u g h t  t l i a t  th e  b e n e f i t s  c la im ed  b y  Schamberg (1913 , 1934) f o r  

low  p r o t e i n  in ta k e  and  G rtitz  (1933> 1934) f o r  low  f a t  d i e t  m ight 

b e  due  to  a  r e d u c t io n  o f  t o t a l  c a l o r i e s .  T h is  c o n te n t io n  may be  

t r u e  i n  th e  c o n g e s t iv e  type o f  p s o r i a s i s ,  e s p e c i a l l y  in  p l e t h o r i c  

o v e r f e d  i n d i v i d u a l s .  In  th e  a u th o r f s o p in io n  t h i s  o n ly  h o ld s  

when th e  p a t i e n t  i s  t r e a t e d  in  th e  w ards o f  a  h o s p i t a l  where a 

low c a l o r i e  d i e t  can  b e  r i g i d l y  e n fo rc e d .

The r e s e a r c h e s  o f  o th e r  w orkers on th e  l i p o i d  f r a c t i o n s  

i n  th e  serum  a r e  v e ry  c o n f l i c t i n g .  I t  sh o u ld  be b o rn e  i n  m ind 

t h a t  th e  te c h n iq u e  r e q u i r e d  in  i n v e s t i g a t i o n s  o f  f a t  c h e m is try  i s  

c o m p lic a te d .  No c re d e n c e  sh o u ld  be  g iv e n  t o  th e  c la im s  o f  

a m a te u r  b io c h e m is ts  u n l e s s  th e y  can  p roduce  e v id e n ce  t h a t  the  

a n a l y t i c a l  m ethods u se d  a r e  s a t i s f a c t o r y  and  th a t  t h e i r  r e s u l t s  

f o r  n o rm a l c o n t r o l s  c o rre s p o n d  w i th in  r e a s o n a b le  l i m i t s  to  t h e  

v a lu e s  o b ta in e d  b y  co m p eten t w o rk e rs  i n  t h i s  f i e l d .

Krasnow i n  c o l l a b o r a t io n  w ith  I s a d o re  Rosen a n d  o th e r  

w o rk e rs  f o r  s e v e r a l  y e a r s  c o n d u c ted  i n v e s t i g a t i o n s  on a n a l y t i c a l  

m eth o d s a s  a p p l i e d  to  l i p o i d  f r a c t i o n s  i n  th e  serum , and a p p l ie d  

th e s e  m eth o d s i n  a  s tu d y  o f v a r io u s  d e rm a to se s  (K rasnow  e t  a l i i ,  

1 9 2 9 , 1935: R osen , I . ,  e t  a l i i ,  1931, 1932 , 1 9 3 4 ). T hese p a p e rs

a r e  p e rh a p s  o v e rb u rd e n e d  w ith  d e t a i l  b u t  t h e i r  a rg u m en ts  a r e  v e r y



c o n v in c in g .

R osen , I . ,  R o se n fe ld  and  Krasnow (1937) p ro d u ced  a 

v e ry  co m p reh en s iv e  s tu d y  of* l i p o i d  p a r t i t i o n  i n  p s o r i a s i s  and 

th e  e f f e c t  on th e  l i p o i d  com ponents o f  th e  serum  o f  th e  o r a l  

a d m i n i s t r a t i o n  o f  c h o l e s t e r o l .  T h e ir  r e s u l t s  were c o m p le te ly  a t  

v a r ia n c e  w i th  th o s e  o f  G riitz  and B tirger (1 9 3 3 ) . In  a  s e r i e s  o f  

130 p s o r i a t i c  p a t i e n t s  m ale and fem ale  aged from  6 to  69 y e a r s  

and  33 n o rm al p e r s o n s ,  th e  v a lu e s  f o r  t o t a l  serum  c h o le s t e r o l  

w ere  com pared . They found  t h a t  i n  p s o r i a s i s  42 p e r  c e n t ,  f e l l  

b e lo w  t h e  a v e ra g e  norm al r a n g e , 59 p e r  c e n t ,  w i th in  i t ,  and  9 

p e r  c e n t ,  above th e  a v e ra g e  no rm al v a lu e s .  T h e ir  r e s u l t s  a r e  in  

ag re e m e n t w i th  th o s e  o f  B e rn h a rd t and Z alew sk i (1925) who s t a t e d  

t h a t  h y p o c h o le s te ra e m ia  was t y p i c a l  o f  th e  p s o r i a t i c  p r o c e s s .  

R o sen , I .  e t  a l i i  (1 937 ) fo u n d  i n  c o n t r a s t  t o  G rlltz  and B tirger 

(1 9 3 3 ) t h a t  th e r e  w ere no s i g n i f i c a n t  v a r i a t i o n s  i n  th e  o th e r  

l i p o i d  c o n s t i t u e n t s  o f  th e  serum .

In  com paring  th e  e f f e c t  o f  in g e s t io n  o f  c h o l e s t e r o l  by  

G rtitz  an d  B t i r g e r ^  m ethod i n  10 p s o r i a t i c s  and 10 no im al c o n t r o l s ,  

R osen e t  a l i i  (1937 ) fo u n d  t h i s  to  b e  v e ry  s l i $ i t .  T here was no 

r e g u l a r i t y  i n  the  ty p e  o f  c u rv e s  o b ta in e d . On th e  b a s i s  o f t h i s  

t e s t ,  th e y  c o u ld  n o t  a g re e  t h a t  th e r e  was a d is tu r b a n c e  o f  l i p o i d

m e ta b o lism  i n  p s o r i a s i s .

R osen e t  a l i i  (1937) gave a  resum e o f  th e  l i t e r a t u r e

on th e  s u b j e c t .  The r e s u l t s  o b ta in e d  b y  d i f f e r e n t  i n v e s t i g a t o r s  

a r e  so  much a t  v a r ia n c e  t h a t  i t  seems u n n e c e s sa ry  t o  c o n s id e r  

them  s e r i o u s l y .



Madden (1939 ) a ls o  u sed  th e  C h o le s te ro l  T o le ra n c e  T e s t  

o f  G rtitz  and  B tirg e r (1 9 3 3 ) in  p s o r i a s i s .  H is e s t im a t io n s  were 

made on p la sm a  w h ich  how ever does n o t  d i f f e r  from  serum in  i t s  

c h o l e s t e r o l  c o n te n t .  He had  no norm al s u b je c t s  b u t  u se d  p a t i e n t s  

w i th  o t h e r  d i s e a s e s  ( u n s p e c i f ie d )  a s  c o n t r o l s .  The norm al ran g e  

o f  p la sm a  c h o l e s t e r o l  w as ta k e n  a s  150 to  200 mgn. p e r  100 c . c .

The c u rv e s  o b ta in e d  showed w ide v a r i a t i o n s  b u t  th e  

e f f e c t  o f  th e  in ta k e  o f  c h o le s t e r o l  on specim ens ta k e n  d u r in g  th e  

t e s t  w as c o m p a ra t iv e ly  s l i g h t .  He c o n s id e re d  th e  C h o le s te r o l  

T o le ra n c e  T e s t  o f  no v a lu e  a s  a  check  on p ro g re s s  o r  in  p ro g n o s is .

The a v e ra g e  p lasm a c h o le s te r o l  in  35 p a t i e n t s  w ith  

p s o r i a s i s  w as 213 mgm. p e r  100 c . c .  and in  29 p a t i e n t s  w i th  o th e r  

d i s e a s e s  183 m©n. p e r  100 c . c .  The c h o le s t e r o l  l e v e l  in  p s o r i a s i s  

was u s u a l l y  s l i g h t l y  h ig h e r ,  b u t  h y p e rc h o le s te ra e m ia  was g e n e r a l l y  

n o t  p r e s e n t .

Madden (1939 ) s tu d ie d  a l s o  th e  e f f e c t  o f  low  f a t  d i e t  

(£ 0  gm. d a i l y ) .  He t r e a t e d  22 c a s e s  o f  p s o r i a s i s  f o r  p e r io d s  

v a ry in g  b e tw e e n  6 and 30 w eeks. S ix te e n  p a t i e n t s  o f  t h i s  t o t a l  

im proved  o r  c l e a r e d  up c o m p le te ly . H o s p i t a l i s a t io n  o r p o s i t i v e  

c o n t r o l  o f  th e  p a t i e n t  seem ed to  be th e  m ost im p o rta n t f a c t o r  in  

o b t a in in g  im provem en t. B e t t e r  r e s u l t s  w ere o b ta in e d  w ith  i n 

p a t i e n t s  th a n  w i th  o u t - p a t i e n t s .  The e f f e c t  o f  th e  low  f a t  d i e t  

was n o t  i n f lu e n c e d  b y  th e  age o f  th e  p a t i e n t ,  th e  d u r a t io n  o f  th e  

p s o r i a s i s  o r  th e  r e l a t i v e  o b e s i ty  o r  th in n e s s  o f  th e  p a t i e n t .

C ases  w here  th e  body  w e ig h t d id  n o t  in c r e a s e  seemed to  r e a c t  m ore 

f a v o u r a b ly .
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Madden c o n c lu d ed  t h a t  th e  f a v o u ra b le  e f f e c t  o f th e  

d i e t  m ig h t "be e x p la in e d  on th e  b a s i s  o f  a  g e n e r a l  r e -a l ig n m e n t  

o f m e ta b o lism  and t i s s u e  f u n c t io n  r a th e r  th a n  on th e  b a s i s  o f 

d i s t u r b e d  f a t  m e ta b o lism . The a u th o r  o f  t h i s  t h e s i s  c a n n o t 

u n d e r s ta n d  t h i s  n e b u lo u s  s ta te m e n t b u t  a g re e s  t h a t  h o s p i t a l  

t r e a tm e n t  i s  more e f f e c t i v e  th a n  tre a tm e n t i n  th e  o u t - p a t i e n t  

d e p a r tm e n t  o r  p a t i e n t * s  own home.

SUMMARY.

(1 )  The c la im  o f  G rtitz  and B tirger (1933) t h a t  th e r e  i s  an

in c r e a s e  i n  th e  l e v e l  o f  serum  c h o le s t e r o l  in  p s o r i a s i s  

h a s  n o t  b e e n  s u b s ta n t i a t e d  b y  l a t e r  and more a c c u ra te  

i n v e s t i g a t o r s .

(2 )  T h ere  i s  no s i g n i f i c a n t  a l t e r a t i o n  from  th e  norm al in  th e

l i p o i d  p a r t i t i o n  in  th e  serum  a s  c la im ed  by  G rtitz and 

B tirg e r .

(3 )  The C h o le s te r o l  T o le ra n c e  T e s t  d e v is e d  by them i s  o f no

v a lu e  a s  a c h e c k  on t r e a tm e n t  o r  i n  p ro g n o s is .

(h )  T h ere  i s  no  v a l i d  e v id e n c e  t h a t  d i s tu r b e d  f a t  m e tab o lism  

i s  a  f a c t o r  in  th e  e t i o l o g y  o f  p s o r i a s i s .

(5 )  Im provem ent o c c u r r in g  i n  c a s e s  o f  p s o r i a s i s  w h i le  on low 

f a t  d i e t  i s  more p ro b a b ly  c o n n ec te d  w ith  o th e r  f a c t o r s

i n h e r e n t  in  a  h o s p i t a l  re g im e .



o . carbohydrate metabolism .

P u la y  (1929) a s s e r t e d  t h a t  th e r e  was h y p e rg ly caem ia  

i n  50  p e r  c e n t ,  o f  a  s e r i e s  o f p a t i e n t s  w ith  p s o r i a s i s .  G lucose 

t o l e r a n c e  t e s t s  showed im p a ire d  f u n c t io n  o f  th e  p a n c re a s .

R o s t (1932) u se d  th e  m ic ro -c h e m ic a l m ethod o f  H agedom  

J e n s e n  f o r  b lo o d  s u g a r  e s t im a t io n s .  I n s te a d  o f  a d m in is te r in g  

g lu c o s e  b y  m outh he i n j e c t e d  in t r a v e n o u s ly  20 c . c .  o f  a  hO p e r  

c e n t ,  s o l u t i o n  a f t e r  th e  p a t i e n t  had f a s t e d  f o r  tw e lv e  h o u rs .  

B lood  s u g a r  e s t im a t io n s  were made o f th e  f a s t i n g  l e v e l  and on 

te n  sp ec im en s w ith d raw n  a t  i n t e r v a l s  up to  two h o u rs .  He fo u n d  

t h a t ,  th o u g h  th e r e  m ig h t b e  no g ly c o s u r ia  o r  in c r e a s e  in  f a s t i n g  

b lo o d  s u g a r ,  th e  c u rv e  o f te n  showed a  d e la y e d  d ro p . Only k9 o f  

8h c a s e s  o f  p s o r i a s i s  had  a  c o m p le te ly  norm al c u rv e .

F i s h e r  ( l9 3 2 )  rev iew ed  th e  f in d in g s  o f o th e r  w o rk e rs  

on th e  b lo o d  su g a r  l e v e l  i n  p s o r i a s i s .  He found  in  3h o u t o f  35 

c a s e s  t h a t  th e  f a s t i n g  b lo o d  su g a r  was below  120 mgm. p e r  100 c . c  

The h ig h e r  v a lu e s  o b ta in e d  by o th e r  w orkers  he c o n s id e re d  due t o

t h e i r  u s in g  l e s s  a c c u ra te  m ic ro -m e th o d s.

A f t e r  a c a r e f u l  p e r u s a l  o f  th e  a r t i c l e s  rev ie w ed  by 

P i s h e r ,  t h e  a u th o r  o f  t h i s  t h e s i s  a g re e s  w ith  him  t h a t  th e r e  i s  

no c o n v in c in g  e v id e n c e  o f  d e ra n g e d  c a rb o h y d ra te  m etab o lism  in  

p s o r i a s i s .



D. CALCIUM METABOLISM.

I t  was f a s h io n a b le  abou t te n  y e a r s  ago to  p o s t u l a t e  

an  u p s e t  o f  c a lc iu m  m e tab o lism  in  v a r io u s  d e rm a to ses  and  to  a d v is e  

th e  a d m i n i s t r a t i o n  o f  p r e p a r a t io n s  o f c a lc iu m  i n  th e  hope t h a t  

some b e n e f i c i a l  r e s u l t  m igh t be o b ta in e d . P e r c iv a l  and S te w a rt

(1 9 2 7 ) fo u n d  t h a t  th e  serum  ca lc iu m  was norm al in  p s o r i a s i s  a n d  

t h a t  v a r i a t i o n s  i n  th e  d i f f u s i b l e  f r a c t i o n  l a y  w i th in  no rm al 

l i m i t s .  A f t e r  a d m in i s t r a t io n  o f  p a ra th y ro id  e x t r a c t ,  t h e r e  was 

a  d e f i n i t e  r i s e  i n  t o t a l  serum  ca lc iu m  a s  th e r e  was in  h e a l th y  

p e r s o n s .  V itam in  D p la y s  an  im p o rta n t p a r t  i n  th e  a b s o r p t io n  o f  

c a lc iu m  fro m  th e  g u t and  i t s  u t i l i s a t i o n  by  th e  t i s s u e s .  The 

l a t e s t  d i e t a r y  com ponent to  be  in c r im in a te d  f o r  th e  p ro d u c t io n  o f  

p s o r i a s i s  i s  V itam in  D ( B a i le y ,  1 9 3 8 ), b u t  on t h i s  o c c a s io n  i t  i s  

a  l a c k  o f  th e  v i ta m in  t h a t  i s  su s p e c te d  a s  th e  e t i o l o g i c a l  f a c t o r .  

The pendulum  h a s  swung i n  th e  o p p o s i te  d i r e c t i o n .  I n s te a d  o f  

t r e a t i n g  p s o r i a s i s  b y  low f a t  d i e t  w hich i s  a l s o  d e f i c i e n t  i n  

V itam in  D, l a r g e  d o se s  o f  t h i s  v i ta m in  a r e  now recommended a s  a

therap eu tic  measure.

I f  a d e fic ie n c y  of Vitamin D i s  a factor in  producing 

th is  derm atosis, why i s  p so r ia s is  in  childhood not more often  

a sso c ia ted  w ith  r ic k e ts  and why i s  there no a lter a tio n  in  the 

serum calcium  in  p so r ia s is?  The paper already quoted by a derma- 

t o lo g i s t  and an expert biochem ist (P erciva l and Stewart, 1927) 

g iv es no support to  the theory that Vitamin D d efic ien cy  i s  an 

e t io lo g ic a l  fa c to r  in  p so r ia s is .



The a u th o r  r e g r e t s  t h a t  d i f f i c u l t y  i n  g a in in g  a c c e s s  

to  th e  m ost r e c e n t  l i t e r a t u r e  on th e  s u b je c t  h a s  made i t  im p o s s ib le  

to  c o n s i d e r  t h i s  q u e s t io n  o f v ita m in  d e f ic ie n c y  more th o r o u ^ i ly .
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E. CHLORIDE METABOLISM.

I t  h a s  lo n g  been  known t h a t  th e  s k in  i s  a  d e p o t f o r  

th e  s to r a g e  o f  s a l t .  W ahlgren (1909) found  in  no rm al dogs t h a t  

th e  p e rc e n ta g e  o f  c h lo r id e  i n  th e  sk in  was h ig h e r  th a n  in  any 

o t h e r  o rg a n . On an  a v e ra g e  35 p e r  c e n t ,  o f  th e  t o t a l  c h lo r id e  

o f  th e  b o d y  was lo c a te d  in  th e  s k in .  P a d tb e rg  (1910) co n firm ed  

t h i s  f i n d i n g  and  showed t h a t  in  th e  dog th e  s k in  had th e  power 

o f  s t o r i n g  c h lo r id e  i f  t h e r e  was e x ce ss  and o f  p a y in g  i t  o u t in  

c a s e  o f  n e e d .

As r e g a rd s  human sk in  G oldsm ith  (1936) s t a t e d  

MI n  a l l  c ir c u m s ta n c e s  i t  i s  th e  t i s s u e  r i c h e s t  i n  c h lo r in e .

When c h lo r i n e  i s  l o s t  (from  sw e a tin g , e t c . ) a s  much a s  60-90  

p e r  c e n t ,  may b e  a t  th e  expense o f  th e  s k in ,  a lth o u g h  the  w e ig h t 

o f  t h e  s k in  i s  o n ly  16 p e r  c e n t ,  o f  th e  t o t a l  w e igh t o f  th e  body . 

I n  pem phigus and d e r m a t i t i s  h e rp e t i f o r m is  th e r e  i s  an abnorm al 

r e t e n t i o n  o f  c h lo r id e s  in  th e  s k i n . ” I t  i s  p o s s ib le ,  t h e r e f o r e ,  

t h a t  i n  a n o th e r  c h ro n ic  d e rm a to s is ,  p s o r i a s i s ,  th e r e  m igh t b e  

some u p s e t  i n  t h i s  power o f  th e  s k in  to  s to r e  c h lo r id e  a n d  g iv e

i t  up a s  r e q u i r e d .

V a r io u s  c la im s  have been  made a s  to  th e  e f f i c a c y  o f  

d i e t s  low  in  s a l t  i n  th e  t r e a tm e n t  o f  p s o r i a s i s .  G erson (1930) 

c la im e d  to  have  o b ta in e d  m arked im provem ent and ev en  c u re  w i th  

h i s  low  c h lo r id e  d i e t .  D d r f f e l  (1931) r e p o r te d  fa v o u ra b le  

r e s u l t s  from  low  s a l t  d i e t  i n  e x u d a tiv e  fo rm s o f  p s o r i a s i s .  

L ev in  and  S i l v e r s  (1931) u se d  low s a l t  d i e t  com bined w ith  sw e a t



b a t h s .  O nly c o ld  cream  o r  b o r ic  a c id  o in tm en t was u se d  e x t e r 

n a l l y .  They c la im e d  t h a t  such  a reg im e was o f  th e r a p e u t ic  v a lu e .

On th e  o th e r  hand , u s in g  G erso n ’s d i e t ,  S e l l e i  (1930) 

n o t i c e d  m arked  im provem ent i n  o n ly  th r e e  c a se s  o u t o f  tw e n ty -  

f i v e  • S i m i l a r ly  U rbach (1932) was o f th e  o p in io n  th a t  low s a l t  

d i e t  h ad  no in f lu e n c e  on p s o r i a s i s .

The ten d e n c y  to  spon taneous im provem ent in  some c a se s  

o f  p s o r i a s i s  m akes i t  e x c e e d in g ly  d i f f i c u l t  to  come to  a  j u s t  

c o n c lu s io n  on th e  w o rth  o f any  th e r a p e u t ic  m easu re . Those who 

c la im  c l i n i c a l  im provem ent due to  low s a l t  d i e t  m ust adm it i t  

i s  o b ta in e d  e m p i r ic a l ly  f o r  th e y  have p ro v id e d  no v a l id  e v id e n c e  

t h a t  t h e r e  i s  an  u p s e t  o f  c h lo r id e  m etabo lism  in  p s o r i a s i s .  The 

a u th o r  t h e r e f o r e  h a s  co n d u c ted  a tho ro u g h  i n v e s t ig a t io n  o f  

c h lo r i d e  m e ta b o lism  in  p s o r i a s i s ,  u s in g  norm al p e rso n s  a s  con

t r o l s  w h enever p o s s ib l e .

The a u th o r  h a s  a l r e a d y  co n firm ed  th e  f in d in g  o f 

B a rn ey  (1 9 2 6 ) t h a t  th e  c h lo r id e  c o n te n t  o f th e  sw eat o f  s u f f e r e r s  

from  p s o r i a s i s  c o rre sp o n d e d  w i th  th e  v a lu e s  fo u n d  in  n o rm al

p e r s o n s  (p .  8 and  T ab le  I I I ) .

T here  a p p e a re d  how ever to  b e  a  d im in u tio n  in  th e  d a i l y

e x c r e t i o n  o f  c h lo r id e  p e r  u n i t  s u r f a c e  a re a  in  p s o r i a s i s  a s  

com pared  w ith  n o rm a l c o n t r o l s ,  when th e  w ard te m p e ra tu re  was 

a p p ro x im a te ly  th e  same in  b o th  g roups (p . 26 and T ab le  VIA).

In  t h i s  p a r t  o f  th e  t h e s i s  th e  f o l lo w in g  a s p e c t s  o f

c h lo r i d e  m e ta b o lism  w i l l  be  d i s c u s s e d : -



( i )  The g a s t r i c  s e c r e t i o n  o f  f r e e  H31 in  p s o r i a s i s .

( i i )  The c o n c e n t r a t io n  o f  c h lo r id e  i n  th e  b lo o d  p lasm a in

n o rm a l p e rs o n s  and i n  p s o r i a s i s .

( i i i )  The c o n c e n t r a t io n  o f  c h lo r id e  i n  th e  sk in  i n  no rm al

c o n t r o l s  and  in  p s o r i a s i s .

( i v )  The e f f e c t  o f  r e d u c in g  th e  d a i l y  in ta k e  o f  s a l t  on th e

e x c r e t i o n  o f  c h lo r id e  b y  th e  u r i n e ,  f a e c e s  an d  sw e a t 

i n  c a s e s  o f  p s o r i a s i s ,  h e a l th y  young m a le s  b e in g  

u s e d  a s  c o n t r o l s .

(v )  The c l i n i c a l  e f f e c t  o f  low  s a l t  d i e t .



( i )  GASTRIC SECRETION OF FREE HC1 in  PSORIASIS

(Prom th e  Skin  D ep artm en t,
S t o b h i l l  H o s p i ta l ,  G lasgow ).

( a ) PREVIOUS OBSERVATIONS.

I f  d i s o r d e r e d  m e tab o lism  d o es  p la y  a  p a r t  in  th e  

p r o d u c t io n  o f  an  o u tb re a k  o f  p s o r i a s i s ,  i t  seems re a s o n a b le  to  

s t a r t  an  i n v e s t i g a t i o n  by  in q u i r in g  in to  th e  f u n c t io n  o f  th e  

s to m ac h . H e re , f o r  a l l  p r a c t i c a l  p u rp o s e s , the  ch em ic a l r e a c t io n s  

n e c e s s a r y  f o r  t h e  a s s i m i l a t i o n  o f  o u r food f i r s t  come i n t o  p la y .

In  th e  f r a c t i o n a l  t e s t  m eal we have a  u s e f u l  m eans o f  i n v e s t i g a 

t i o n  n o t  o n ly  i n  d i s e a s e s  l im i t e d  to  th e  stom ach and j u x t a -  

p y l o r i c  r e g io n  b u t  i n  a t  l e a s t  one d e rm a to s is ,  r o s a c e a .

R y le  and B a rb e r (1 9 2 0 ) , Brown (1925) and Eastw ood 

(1 9 2 8 ) h ave  i n  t u r n  shown th e  p re se n c e  o f  s u b a c id i ty  i n  

r o s a c e a .  Brown, Sm ith  and M cLachlan (1935)> from  a s tu d y  o f  

200 c a s e s  o f  ro s a c e a  and  o f 2 l6  c a s e s  o f  d e rm a to s is  o th e r  th a n  

r o s a c e a ,  c o n c lu d e d  t h a t  m arked s u b a c id i ty  was n o t  a  f e a t u r e  

p e c u l i a r  t o  r o s a c e a .  A d e g re e  o f  h y p o c h lo rh y d r ia  seemed to  b e  

a  f e a t u r e  o f  c h ro n ic  d e rm a to s is  i n  g e n e r a l .  They c o n s id e re d  

how ever t h a t  th e  num ber o f c a s e s  i n v e s t i g a t e d  i n  e a c h  p a r t i c u l a r  

d i s e a s e  was n o t  s u f f i c i e n t  t o  a llo w  them t o  be  d o g n a tic  on t h i s

p o i n t .
A y res  (1929) fo u n d  t h a t  i n  19 c a s e s  o f  p s o r i a s i s  

52 p e r  c e n t ,  had  a  low  o u tp u t  o f  f r e e  HJ1, 26 p e r  c e n t ,  w ere



n o rm a l an d  21 p e r  c e n t ,  showed h ig h  a c i d i t y  o f  th e  g a s t r i c  

j u i c e .  In  c o r r e l a t i n g  th e  p re se n c e  o f  g a s t r o - i n t e s t i n a l  symptoms, 

s e v e r i t y  o f  th e  e r u p t io n  a n d  a b n o rm a li ty  o f  g a s t r i c  s e c r e t io n ,  

he d is c o v e r e d  t h a t  a l l  t h r e e  a g re e d  in  5 c a s e s ,  th e  h i s t o r y  o f  

g a s t r i c  symptoms and t e s t  m eal c u rv e  i n  3 c a s e s  and th e  s e v e r i t y  

o f  th e  e r u p t io n  and  a b n o rm a li ty  o f  th e  g a s t r i c  ju ic e  on 3 o c c a s io n a  

Though th e  r e s u l t s  show t h a t  more th a n  h a l f  o f  h i s  c a s e s  had  a 

d e f i c i e n t  s e c r e t i o n  o f  f r e e  HD1 and t o t a l  a c id ,  th e  f i g u r e s  f o r  

c o r r e l a t i o n  do n o t  i n d i c a t e  t h a t  g a s t r o - i n t e s t i n a l  d i s o r d e r s  a r e  

o f  much im p o rta n c e  i n  p s o r i a s i s ,  a t  l e a s t  a s  f a r  a s  w as shown b y  

h i s  s m a l l  s e r i e s  o f  c a s e s .

Dyson (1 9 3 2 ) r e p o r te d  th e  fo l lo w in g  r e s u l t s  i n  g a s t r i c  

a n a ly s e s  on 100 c a s e s  o f  p s o r i a s i s ,  31 b e in g  m ales  and 69 f e m a le s .

B oth S ex es: M ales: F em ales:

A c h lo rh y d r ia M 00 16.1% 1 8 .6 $

Hyp o c h i  o rh y d  r  i  a 32 2 2 .8 3 6 .2

N orm al* 1+3 U1.9 k 3 .k

Hype r  c h lo r  h y d r i  a 7 1 9 .3 l . k

* Betw een 10 and 60 u n i t s N/1 0  NaOH.

The g r e a t e r  te n d e n c y  t o  a c h lo r h y d r ia  i n  th e  women 

a g re e d  w ith  th e  f i n d in g  o f  V anzant e t  a l i i  (1932) t h a t  i n  n o m a l  

p e r s o n s  b e tw e e n  th e  a g e s  o f  20 and  80 y e a r s ,  th e  in c id e n c e  o f  

a c h lo r h y d r ia  w as h ig h e r  h y  a b o u t 3 p e r  c e n t ,  in  fe m a le s  th a n  i n

m a le s .



V anzan t and  h i s  c o l le a g u e s  (1932) i n  a s e r i e s  o f  

o v e r  t h r e e  th o u sa n d  n o rm al p e rso n s  o f  h o th  se x e s  showed t h a t  

from  y o u th  to  a h o u t 65 y e a r s  o f  age th e r e  was a s t r a i g h t  l i n e  

c o r r e l a t i o n  b e tw ee n  th e  in c id e n c e  o f a c h lo r h y d r ia  and th e  a g e . 

A f t e r  65  t h e r e  was a  d e f i n i t e  f a l l i n g  o f f  i n  th e  p ro p o r t io n  o f  

a c h lo r h y d r ic  s u b j e c t s ,  p o s s ib ly  b e ca u se  p e rs o n s  w i th  a c h lo r h y d r ia  

w ere  n o t  so  lo n g  l i v e d .  D av ies and Jam es (1930) had  a lr e a d y  

fo u n d  t h a t  i n  100 no rm al p e rs o n s  o v er 60 y e a r s  o f  a g e , 32 had 

a c h lo r h y d r ia .

(*>) PERSONAL in v e s t ig a t io n .

The i n v e s t i g a t i o n  now r e p o r te d  was co n d u c ted  in  

p a t i e n t s  o f  b o th  s e x e s  and  o f  a l l  ages from  9 to  7k y e a r s  w ith  

th e  e r u p t io n  i n  v a r io u s  s ta g e s  o f  dev e lo p m en t. 23 o f  th e s e  

c a s e s  w ere  p a t i e n t s  in  Dr. A. D. M cLachlan’ s W ards. They w ere 

q u i t e  u n s e l e c te d  and  r e p r e s e n t  th e  t o t a l  number o f  c a s e s  o f  

p s o r i a s i s  a d m it te d  t o  S t o b h i l l  H o s p i ta l ,  Glasgow, from  1 s t  May 

1931 to  3 0 th  A p r i l  1932, e x c e p t f o r  two who r e fu s e d  to  undergo  

th e  t e s t .  The re m a in in g  7 w ere p a t i e n t s  o f  Dr. W. H e rb e r t  Brown 

a t  th e  V i c to r i a  I n f i rm a r y ,  G lasgow . The a n a ly s e s  w ere made 

w i t h in  a  few  days o f  a d m is s io n .

In  th e  c a s e s  p e r s o n a l ly  in v e s t i g a t e d  a t  S t o b h i l l  

H o s p i t a l ,  th e  f a s t i n g  ju ic e  was w ithd raw n  a t  10 a .m . a f t e r  a  

f a s t  o f  Ik  h o u r s .  The t e s t  m eal was o f  o a tm ea l g ru e l  made 

a c c o rd in g  t o  th e  r e c ip e  u se d  b y  B e n n e tt  and R yle (1 9 2 1 ).



S pecim ens w ere w ithdraw n e v e ry  h a l f  h ou r f o r  two h o u rs . The 

t i t r a t i o n  was done i n  th e  u s u a l  m anner on 5 c . c .  o f  u n f i l t e r e d  

g a s t r i c  c o n te n ts  u s in g  d im e th y l-a m id o -a z o -h e n z o l a s  an  i n d i c a t o r  

f o r  f r e e  HC1. The e s t im a t io n s  w ere done in  d u p l ic a te  i f  t t e  

am ount o f  g a s t r i c  j u i c e  o b ta in e d  made t h i s  p o s s ib l e 5 o th e rw is e  

one e s t im a t io n  had  to  s u f f i c e .  The a v e ra g e  r e s u l t s  a r e  g iv e n  

in  T a b le  IX.

C l a s s i f i c a t i o n .

I t  was f e l t  t h a t  i n  th e  m ethod o f  c l a s s i f i c a t i o n  

u s e d  b y  A y res  (1 9 2 9 ) th e  g ro u p s  w ere n o t  w e l l  enough d e f in e d  

t o  s im p l i f y  th e  a l l o c a t i o n  o f  b o r d e r l in e  c a s e s .  The m ethod o f 

B e l l  (1 9 2 2 ) was em ployed w i th  th e  amendments a d o p te d  by Eastw ood

(1 9 2 8 ) .  I t  was fo u n d ed  on a  com parison  o f th e  f r e e  HC1 c u rv e s  

w i th  th e  a r e a  shown b y  B e n n e tt  and R yle (1921) to  c o n ta in  th e  

c u rv e s  o f  80 p e r  c e n t ,  o f  no rm al p e rs o n s  -  th e  s ta n d a rd  g e n e r a l l y  

a c c e p te d  in  G re a t  B r i t a i n .

E as tw o o d fs g roups a r e  a s  fo llo w s

I .  A c h lo rh y d r  1 a  i n  w hich  no f r e e  EDI was found  d u r in g  th e  t e s t .

I I .  H y p o c h lo rh v d r ia  i n  w h ich  th e  f r e e  EDI n e v e r  re a c h e d  10

u n i t s  ^ /1 0  NaOH.

I I I .  Low N orm al in  w hich i t  n e v e r  p a s se d  18 u n i t s ,  i . e .  n e v e r

r o s e  to  th e  lo w er l e v e l  o f  w hat B e n n e tt  and R yle (1921) 

fo u n d  to  be  th e  a v e ra g e  s e c r e to r y  c u rv e  o f  50 p e r  c e n t ,  

o f  n o m a l  p e o p le .



5 6 .

IV . Norm al c o rre s p o n d in g  to  t h e i r  50 p e r  c e n t .  zone.

V. H igh  Norm al c o rre sp o n d in g  to  th e  u p p e r  l i m i t  o f  th e  l a s t ,  

j f f ip e rc h lo rh y d r ia  i n  w hich f r e e  HC1 rea ch e d  60 u n i t s  o r  more

Dyson (1932 ) c o n s id e re d  a s  norm al a l l  r e s u l t s  be tw een  

10 an d  60  u n i t s .  Brown (1925) f ix e d  a h ig h e r  u p p e r l e v e l  f o r  

h y p o c h lo rh y d r ia  and  th e  low norm al d iv i s io n .  H is m ethod t h e r e 

f o r e  d oes n o t  le n d  i t s e l f  so  r e a d i l y  to  a  com parison  w ith  th e  

r e s u l t s  o b ta in e d  b y  B e n n e tt and Ryle (1 9 2 1 ).

DISCUSSION.

I t  w i l l  be seen  from  a s tu d y  o f  T ab le  IX t h a t  i n  

a l l  b u t  two c a s e s  the  v a lu e s  f o r  f r e e  HC1 f a l l  w ith o u t any  

d u b ie ty  i n to  one o r o th e r  o f  th e  g ro u p s . C ases No. 5 and 2k 

a r e  d i f f i c u l t  t o  c l a s s i f y .  In  b o th  th e  v a lu e s  from  ■£ h o u r to  

2 h o u rs  a r e  t y p i c a l  o f  Low Norm al c u rv e s  b u t  th e  h ig h e r  f a s t i n g  

l e v e l s  o f  25 and 20 u n i t s  N/1 0  NaOH d e te rm in e d  t h a t  th e y  sh o u ld  

b e  in c lu d e d  i n  E astw ood*s Norm al g roup .

T a b le  X g iv e s  a com parison  o f  B e n n e tt  and R y le ’ s 

c u rv e s  fro m  100 no rm al m ale m e d ic a l s tu d e n ts  c l a s s i f i e d  b y  B e ll  

(1 9 2 2 )  w i th  th e  p r e s e n t  s e r i e s  o f  p s o r i a t i c s  g rouped in  th e  same 

m an n er.
TABLE X.

A c h lo r -
h v d r ia

Hypo
c h lo r 
h y d r ia

Low
Normal

Normal High
Normal

H yper-
c h l o r -
h v d r ia

’’N o rm als” 
(B e n n e t t  & R y le )
P s o r i a s i s  
( P r e s e n t  S e r i e s )

k% 

6 .7 % 6 .7 %

10% _

5 0 . 0%

18$

1 3 .3 $

b%

10.0%
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57 .

I n  B e n n e tt  and  R y le ’s s e r i e s  87 p e r  c e n t ,  a r e  

in c lu d e d  i n  t h e  Low N orm al, N orm al and H igh N orm al g ro u p s  a s  

c l a s s i f i e d  b y  B e l l  (1 9 2 2 ) . In  th e s e  c a s e s  o f  p s o r i a s i s  7 6 .6  

p e r  c e n t ,  f a l l  i n to  t h e s e  t h r e e  g ro u p s . In  P ig s .  3 and  4  th e  

80 p e r  c e n t ,  zo n es a n d  50 p e r  c e n t ,  zo n es o f  B e n n e tt  and  R yle  

(1 9 2 1 ) have  "been m o d if ie d ,  "by k in d  p e rm is s io n  o f  D r. T. Iz o d  

B e n n e t t ,  t o  s u i t  an  a n a l y s i s  l i m i t e d  to  sp e c im en s  w ith d raw n  a t  

h a l f - h o u r l y  i n t e r v a l s  f o r  a  p e r io d  o f  two h o u r s .  The p o i n t s  

p l o t t e d  in  C h a r t  V I I I  in  t h e i r  p a p e r  a s  th e  l i m i t s  f a s t i n g  and 

a t  30  m in u te s ,  1 h o u r ,  1 h o u r 30  m in u te s  a n d  2 h o u rs  have "been 

j o in e d  and s i m i l a r  c h a r t s  su p e rim p o sed  f o r  th e  p s o r i a s i s  c a s e s .

P ig .  3 shows t h a t  e x c e p t  a t  1 h o u r ,  th e  u p p e r  l i m i t  

o f  th e  80 p e r  c e n t ,  zone f o r  n o rm al p e rs o n s  c o r re s p o n d s  c lo s e l y  

t o  th e  u p p e r  l i m i t  f o r  7 6 .6  p e r  c e n t ,  o f  th e  a u t h o r ’s s e r i e s  o f  

p s o r i a t i c s .  T h is  p eak  a t  1 h o u r  i s  due t o  one c a s e  (No. 17) 

who had  a  H igh  Norm al c u rv e  o f  th e  ’’Q u ick” v a r i e t y .  W ith t h i s  

e x c e p t io n  th e  h i g h e s t  v a lu e  a t  1 h o u r  i s  33 u n i t s  N/ 1 0  NaOH, a  

f i g u r e  w h ich  c o r r e s p o n d s  w i th  th e  u p p e r  l i m i t  o f  th e  80 p e r  c e n t ,  

zone i n  n o rm a l s u b j e c t s .

As r e g a r d s  th e  50 p e r  c e n t ,  zone ( P ig .  U ), th e  u p p e r  

l i m i t  f o r  p s o r i a s i s  c lo s e l y  f o l lo w s  t h a t  f o r  n o rm a l p e r s o n s  

e x c e p t  f o r  a  h ig h e r  f a s t i n g  v a lu e .  T h is  i s  due to  t h e  two c a s e s  

a l r e a d y  m e n tio n e d  on p .  (N os. 5 and  2i+), w h ich  c au se d  d i f f i 

c u l t y  i n  c l a s s i f i c a t i o n .  The lo w e r  l i m i t  i s  d i s t i n c t l y  B elow  

t h a t  f o r  t h e  n o rm a l s u b j e c t s .

In  th e  a u th o r ’ s o p in io n  th e  lo w e r l e v e l  o f  g a s t r i c



a c i d i t y  i n  h i s  s e r i e s  o f  p s o r i a t i c s  i s  e x p la in e d  by  t h e i r  ag e  

b e in g  h ig h e r  th a n  in  th e  c a se  o f  B e n n e tt  a n d  R y le ’s norm al 

s u b j e c t s  who w ere  m e d ic a l s t u d e n t s .  A c o m p a riso n  i s  g iv en  i n  

T ab le  XI b e lo w  o f  th e  num bers i n  th e  d i f f e r e n t  g ro u p s  i n  a l l  th e  

c a s e s  o f  p s o r i a s i s  a c c o rd in g  to  a g e .

TABLE X I.

D egree o f  g a s t r i c  a c i d i t y  i n  d i f f e r e n t  ag e  g ro u p s .

A G E  ( y e a r s )
U nder 30 30-39 1+0-49 50-59 60+

A c h lo rh y d r ia 0 0 0 0 2

H y p o c h lo rh y d ri a 1 0 0 0 1

Low N orm al 0 1 0 3 0

N orm al 8 2 1 3 1

H igh  N orm al 3 0 0 1 0

Hyp e r c h lo  rh y d r i  a 1 2 0 0 0

TOTAL a  30 13 3 1 7 4

In  11 o u t o f  13 c a s e s  o f  p s o r i a s i s  (85  p e r  c e n t . )  

u n d e r  3 0  y e a r s  o f  a g e ,  th e  c u rv e s  f o r  f r e e  HC1 were norm al o r  

a t  th e  u p p e r  l i m i t  o f  n o rm a l. T h is  p e rc e n ta g e  a g re e s  c l o s e l y  

w i th  87 p e r  c e n t ,  o f  n o rm a l s u b j e c t s  shown in  T ab le  X a s  b e lo n g in g  

to  th e  Low N orm al, N orm al and H igh N orm al g ro u p s . T h a t two o u t 

o f  f o u r  c a s e s  o v e r  60 y e a r s  o f  age  s h o u ld  have  a c h lo r h y d r ia  i s  

i n  a c c o rd a n c e  w ith  t h e  h ig h  in c id e n c e  o f  a c h lo r h y d r ia  fo und  b y  

D a v ie s  and  Jam es (1 9 3 0 ) i n  n o rm a l p e rs o n s  a t  t h i s  t im e  o f  l i f e .



T h ere  seem ed to  h e  no c o n n e c tio n  b e tw een  th e  l e v e l  

o f  f r e e  HC1 and th e  s e v e r i t y  o f  th e  e r u p t i o n .  C ase No. 27 , an 

a c u te  g e n e r a l i s e d  p s o r i a s i s ,  had  h y p e r e h lo r h y d r ia .  On th e  o th e r  

h a n d , C ase No. 13 , w i th  a  s e v e re  w id e sp re a d  d e rm a to s is ,  showed 

q u i t e  a  n o rm a l c u rv e ,  and C ase No. 16 , who had  a g e n e r a l i s e d  

p s o r i a s i s ,  h a d  co m p le te  a c h lo r h y d r ia ,  th o u g h  h i s  ad v an ced  a g e  

o f  74 y e a r s  was p ro b a b ly  a  f a c t o r  i n  t h i s  c o n n e c t io n .  In  f i v e  

v e ry  c h ro n ic  i n v e t e r a t e  c a s e s  two w ere  c la s s e d  a s  H igh N orm al, 

two a s  N orm al, a n d  one a s  Low N orm al.

SUMMARY.

(1 )  A s tu d y  o f  f r a c t i o n a l  g a s t r i c  a n a ly s e s  i n  t h i r t y  c a s e s  o f

p s o r i a s i s  ag ed  from  n in e  to  s e v e n ty - f o u r  y e a r s  shows t h a t  

th e  r e s u l t s  f o r  f r e e  HC1 w ere s l i g h t l y  lo w e r  th a n  th o s e  

fo u n d  b y  B e n n e tt  and R y le  (1 9 2 1 ) i n  n o rm a l m e d ic a l s t u d e n t s .

( 2 )  A co m p a riso n  o f  t h i r t e e n  c a s e s  o f  p s o r i a s i s  u n d e r  t h i r t y

y e a r s  o f  a g e  w ith  th e  above m e n tio n e d  n o rm al s tu d e n ts  

s u g g e s ts  t h a t  a t  th e  same a g e  th e r e  i s  no s i g n i f i c a n t  

d i f f e r e n c e  i n  th e  l e v e l s  o f  f r e e  HC1. The s m a ll  num ber 

o f  c a s e s  o f  p s o r i a s i s  a s  com pared w i t h 't h e  no rm al s e r i e s  

m akes a  d o g n a tic  s ta te m e n t  on t h i s  p o in t  in a d v i s a b le .

(3 )  T h ere  a p p e a rs  to  b e  no c o n n e c tio n  b e tw een  th e  s e v e r i t y  o f

th e  d e rm a to s is ,  a s  r e g a r d s  e i t h e r  e x t e n t  o r  c h r o n i c i t y ,  

and  th e  l e v e l  o f  g a s t r i c  a c i d i t y .



( i i )  CHLORIDE CONCENTRATION IN BLOOD PLASMA.

(Pram  th e  S k in  D epartm en t an d  B io c h e m ic a l L a b o ra to ry ,
R o y a l I n f i rm a r y  and  U n iv e r s i ty ,  G lasgow ).

P e t e r s  and  van  S ly k e  (1 9 3 1 ) h e ld  t h a t ,  i n  s tu d y in g  

a b n o r m a l i t i e s  o f  b lo o d  e l e c t r o l y t e  c o n c e n t r a t io n s  i n  d i s e a s e ,  

d e te r m in a t io n s  o f  w hole b lo o d  c h lo r id e  c o n te n t  a r e  se ldom  o f  

v a lu e .  ”The c h lo r id e  c o n te n t  o f  w hole b lo o d  d o es n o t  i n d i c a t e  

a c c u r a t e l y  th e  c o n c e n t r a t io n  i n  e i t h e r  c e l l s  o r  p la sm a . The 

c o n c e n t r a t i o n  i n  th e  c e l l s  i s  o n ly  h a l f  a s  g r e a t  a s  t h a t  in  th e  

p la sm a . C o n se q u e n tly  th e  c h lo r id e  c o n c e n t r a t io n  i n  w hole  b lo o d  

d ep en d s c h i e f l y  on th e  p r o p o r t io n  o f  c e l l s  t o  p la sm a . I t  w i l l  

p ro v e  h ig h  i n  anaem ia b e c a u se  o f  th e  sm a ll  p r o p o r t io n  o f  c e l l s  

and  low i n  p o ly c y th a e m ia  f o r  th e  r e v e r s e  r e a s o n .”

In  t h i s  s tu d y  t h e r e f o r e  th e  a u th o r  h a s  c o n f in e d  

h im s e l f  t o  e s t im a t io n s  o f  p lasm a  c h lo r i d e .

A l l  th e  r e s u l t s  f o r  p s o r i a s i s  i n  t h i s  and i n  s u b s e 

q u e n t p a r t s  o f  th e  i n v e s t i g a t i o n  w ere from  p a t i e n t s  o f  b o th  

s e x e s  u n d e r  th e  c a re  o f  D r. J .  P e rg u so n  S m ith . N orm al v a lu e s  

w ere o b ta in e d  i n  a  few  c a s e s  from  v o lu n te e r s  (m ale l a b o r a to r y  

w o rk e rs  and  m assage  s t u d e n t s ) ,  b u t  g e n e r a l l y  from  p a t i e n t s  o f  

b o th  se x e s  who had  b e e n  a t t e n d i n g  th e  O u t - p a t i e n t  D ep artm en t 

and  w ere now c u re d  o f  s c a b i e s ,  im p e tig o  c o n ta g io s a  o r  f o l l i c u 

l i t i s .



A l l  e s t im a t io n s  w ere done i n  d u p l i c a t e ,  th e  a v e rag e  

v a lu e  b e in g  ta k e n  a s  c o r r e c t .  The d u p l i c a t e  r e s u l t s  w ere fo u n d  

to  a g re e  w i th in  2 p e r  c e n t .

Those c a s e s  o f  p s o r i a s i s  who w ere  i n - p a t i e n t s  w ere 

h a v in g  th e  o r d in a r y  ward d i e t  w i th  no r e s t r i c t i o n s  a s  t o  th e  

amount o f  s a l t  th e y  consum ed. The o u t - p a t i e n t s  had  t h e i r  u s u a l  

ty p e  o f  fo o d .

B lood was w ith d raw n  from  th e  m ed ian  b a s i l i c  v e in  a s  

n e a r l y  a s  p o s s ib l e  a t  1 1 .3 0  a .m . on e ach  o c c a s io n ,  i . e .  3 to  k i  

h o u rs  a f t e r  b r e a k f a s t .  The no rm al s u b je c t s  fo llo w e d  t h e i r  

u B u a l r o u t i n e  b u t  w ere  r e q u e s te d  to  have  b r e a k f a s t  n o t  l a t e r  

th a n  8 .3 0  a .m . Im m e d ia te ly  fo l lo w in g  v e n ip u n c tu re  th e  b lo o d  

was c e n t r i f u g e d  and th e  p la sm a  p i p e t t e d  o f f .

F o r  th e  e s t im a t io n  o f  p lasm a  c h l o r i d e ,  th e  m ethod 

o f  v an  S ly k e  and  S end roy  (1 9 2 3 ) was em ployed . A l l  r e s u l t s  a r e  

e x p re s s e d  a s  sodium  c h lo r i d e .

T h i r t y  e s t im a t io n s  w ere made on p lasm a from  tw e n ty -  

f o u r  n o rm al a d u l t s  and tw e n ty - f o u r  e s t im a t io n s  on tw e n ty -o n e  

c a s e s  o f  p s o r i a s i s  a s  shown b e lo w .



6 1 a .
TABLE X I I .

C h lo r id e  C o n c e n tr a t io n  i n  P l a s m  (mgn. p e r  100 c . c . )

N orm al C o n t r o ls P s o r i a s i s

1 . (585
(610

1 . (562
(597

2 . (558
(580

2 . 589

3 . (550
(562

3 . 586

k . (603
(620

4 . 589

5 . (585
(562

5 . (608
(603

6 . (597
(576

6 . (661
(61+7

7 . 585 7 . 589

8 . 625 8 . 626

9 . 558 9 . 591

10 . 575 1 0 . 602

11 . 561+ 1 1 . 603

12 . 602 12 . 597

1 3 . 615 13 . 602+

I k . 571 I k . 591.

1 5 . 611 1 5 . 565

1 6 . 561+ 1 6 . 608

1 7 . 593 1 7 . 589

1 8 . 575 1 8 . 585

19 . 567 19 . 596

2 0 . 575 2 0 . 625
21 . 578 2 1 . 601
22 . 575

23 . 576

2k . 561



In  T ab le  XIIA th e  a u th o r ’s r e s u l t s  a r e  com pared w ith  

th e  a c c e p te d  no rm al ra n g e  o f  560  to  620  mg. p e r  100 c . c .  

( H a r r is o n ,  1 9 3 7 ).

TABLE XIIA.

No. o f
N o .o f  
e s t i  Below 560  to Above

c a s e s m a tio n s JL6Q m m S . 620 msm. 9S 620 mpm.96

N orm al c o n t r o l s 2k 30 3 26 1

P s o r i a s i s 21 2k 0 20 k

As r e g a r d s  th e  c o n t r o l s  th e  v a lu e s  c o r re s p o n d  c l o s e l y  

w i th  th e  a c c e p te d  s t a n d a r d .  T hree  e s t im a t io n s  w ere j u s t  b e lo w  

th e  lo w e r l i m i t  and one s l i g h t l y  above th e  u p p e r  l i m i t .  A l l  th e  

r e s u l t s  f e l l  b e tw een  550  and  630 mga. p e r  100 c . c .

Of th e  f o u r  h ig h  r e s u l t s  o b ta in e d  in  th e  c a s e s  o f  

p s o r i a s i s  two w ere  u n d e r  630  m grn.per 100 c . c . ,  th e  u p p e r l i m i t  

fo u n d  i n  th e  c o n t r o l  e s t im a t i o n s .  The o th e r  two w ere  from  th e  

same p a t i e n t .  T h is  man who was ag ed  k& y e a r s  had  a c h ro n ic  

mummular an d  g y r a te  p s o r i a s i s  o f  th e  s c a l p ,  lum bar r e g io n  a n d  

a l l  f o u r  l im b s  w hich  h ad  b e e n  p r e s e n t  w i th  i n te r m is s io n s  from  

1920 to  1934. The v a lu e s  (660  and  6ij.7 m g n .p e r 100 c . c . )  w ere 

v e ry  h ig h .  He had  a ls o  th e  h ig h e s t  f i g u r e s  f o r  u rea -N  b o th  i n  

p lasm a  and sw ea t and  th e  lo w e s t  f o r  sw ea t-N aC l o f  an y  p a t i e n t  i n  

th e  a u t h o r ’ s i n v e s t i g a t i o n  o f  th e  c o n c e n t r a t io n  o f  c h lo r id e  a n d  

n i t r o g e n o u s  s u b s ta n c e s  i n  sw e a t and p lasm a  (T a b le  I I  -  P s o r i a s i s  

C ase No. 6 ) .  The w r i t e r  s u s p e c t s  t h a t  t h e r e  may have  b e en  r e n a l



i n e f f i c i e n c y  in  t h i s  c a s e  a s  th e  f i g u r e s  f o r  b lo o d  u re a  w ere 

2+6 and  1+0 mgm. p e r  100 c . c .  (U rea = 2 1 . k  and  1 8 .7  mgm. p e r  100 

c . c . ) .  He h ad  no a lb u m in u r ia .  U n f o r tu n a te ly  h i s  b lo o d  

p r e s s u r e  was n o t  d e te rm in e d .

SUMMARY.

(1 )  T h i r t y  e s t im a t io n s  o f  p lasm a  c h lo r i d e  a r e  r e p o r te d  fro m

tw e n ty - f o u r  n o rm al s u b j e c t s  o f  b o th  s e x e s .  The r e s u l t s  

a r e  com pared w i th  tw e n ty - fo u r  s i m i l a r  e s t im a t io n s  frc m  

tw e n ty -o n e  c a s e s  o f  p s o r i a s i s  o f  b o th  s e x e s .

( 2 )  T h ere  i s  no i n d i c a t i o n  t h a t  th e  c h lo r id e  c o n te n t  o f  th e

p la sm a  i n  p s o r i a s i s  shows any  m arked change from  n o rm a l.



( i i i )  CHLORIDE CONCENTRATION IN THE SKTN

(Prom  th e  S k in  D epartm en t and B io c h e m ic a l L a b o ra to ry , 
R oyal I n f i rm a r y  an d  U n iv e r s i ty ,  G lasgow ).

The c o n c e n t r a t io n  o f  c h lo r id e  in  p i e c e s  o f  s k in  

rem oved b y  b io p s y  w as e s t im a te d  b y  th e  m ethod  o f  Sunderman 

an d  W illia m s  (1 9 3 3 ) .

In  f i v e  c a s e s  o f  p s o r i a s i s  a  w hole  l e s i o n  o f  p s o r i a s i s  

was rem oved i f  p o s s ib l e  from  th e  e x te n s o r  s u r f a c e  o f  th e  fo re a rm  

O'ust b e lo w  t h e  e lb o w . In  f i v e  no rm al c o n t r o l s  ( a l l  h e a l th y  

l a b o r a to r y  w o rk e rs )  th e  s k in  w as ta k e n  i n  e v e ry  c a s e  fro m  t h i s  

p a r t .

0 .5  p e r  c e n t ,  c o c a in e  n i t r a t e  i n  s t e r i l e  d i s t i l l e d  

w a te r  w as u s e d  f o r  i n f i l t r a t i o n  a n a e s th e s ia .  Of t h i s  s o l u t io n  

1 c . c .  gave a n  a n a e s th e s ia  s u f f i c i e n t  f o r  e x c i s io n  o f  a  p o r t io n  

o f  s k in  w e ig h in g  fro m  0 .1  to  0 .3  gm. A d re n a l in  h y d ro c h lo r id e  

o b v io u s ly  c o u ld  n o t  b e  u se d  to  ch eck  b l e e d in g .  The s e c t i o n s  

t h e r e f o r e  c o n ta in e d  some b lo o d . M ost o f  t h i s  how ever had 

d r a in e d  away b e f o r e  th e  s k in  was w eighed .

In  C ase 1 o n ly , 1 i n  1 ,0 0 0  s o l u t io n  o f  c o c a in e  n i t r a t e  

was u s e d  f o r  a n a e s t h e s i a .  As s e v e r a l  c . c .  w ere r e q u i r e d ,  t h i s  

l e d  t o  a  d i l u t i o n  o f  th e  s k in  c h lo r i d e .  T h is  s o l u t io n  was 

t h e r e f o r e  d i s c o n t in u e d .  In  S u b je c t  No. 1 th e  s a l t  c o n te n t  o f  

th e  s k in  p e r  100 gm. w et w e ig h t w as a c c o rd in g ly  lo w e r th a n  i n  

th e  o th e r  c a s e s .  On m aking a llo w a n c e  f o r  th e  w a te r  c o n te n t ,



th e  sodium  c h lo r id e  e x p re s s e d  a s  a  p e rc e n ta g e  o f  th e  d ry  w e ig h t 

c o rre s p o n d e d  f a i r l y  w e l l  w i th  th e  o th e r  r e s u l t s .

The s k in  a f t e r  rem oval w as d iv id e d  i n t o  two a p p ro x i

m a te ly  e q u a l p a r t s .  The c h lo r id e  c o n te n t  o f  one p o r t i o n  was 

e s t im a te d  and  th e  se c o n d  p a r t  was d r i e d  to  c o n s t a n t  w e ig h t in  

an  e l e c t r i c  oven f o r  a  p e r io d  o f  f o r t y - e i g h t  to  se v e n ty - tw o  h o u rs .

DISCUSSION.

In  a  new ly  a m p u ta te d  lim h  C lo se  (1 9 3 3 ) fo u n d  t h a t  th e  

c h lo r id e  c o n te n t  o f  th e  s k in  ( e x p re s s e d  a s  C l)  was 0 .2 1  p e r  c e n t ,  

o f  th e  w e t w e ig h t .  T h is  c o r re s p o n d s  to  a  v a lu e  o f  0 .3 9 5  p e r  

c e n t ,  o f  c h lo r i d e  e x p re s s e d  a s  N aC l.

The a u th o r  o f  t h i s  t h e s i s  e s t im a te d  th e  c o n te n t  o f 

NaCl in  two specim ens o f  s k in  o b ta in e d  a t  a u to p s y . The f i r s t  

p a t i e n t  h ad  d ie d  o f  c i r r h o s i s  o f  th e  l i v e r  and th e  o th e r  fro m  

ca rc in o m a  o f  th e  o e so p h ag u s . The r e s u l t s ,  0 .3 8 3  p e r  c e n t ,  and

0 .3 8 7  p e r  c e n t ,  (w e t w e ig h t)  c o rre s p o n d  f a i r l y  w e l l  w i th  th e  

f i g u r e  g iv e n  b y  C lo s e .

The r e s u l t s  how ever fro m  s k in  o b ta in e d  b y  b io p s y  in  

a l l  th e  c o n t r o l s  e x c e p t  C ase 1 and  in  a l l  th e  c a s e s  o f  p s o r i a s i s  

a r e  h ig h e r  th a n  th e  v a lu e s  g iv e n  above (T a b le  X I I I ) .  T h is i s  

p ro b a b ly  due t o  th e  i n c l u s i o n  o f  some b lo o d ,  th e  NaCl c o n te n t  

o f  w h ich  v a r i e s  b e tw e e n  0 .h 5  and  0 .5 0  p e r  c e n t .  As t h i s  s l i g h t  

i n c l u s i o n  was p r e s e n t  b o th  in  th e  n o rm al s k in  a n d  in  th e  p s o r i a s i s

l e s i o n s ,  i t  w ould  n o t  i n v a l i d a t e  a  c o m p ariso n  b e tw een  them , u n le s s
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th e  "blood NaCl i n  th e  two g ro u p s was a t  a  d i f f e r e n t  l e v e l .

The w ho le  "blood c h lo r i d e  (a s  N aC l) was e s t im a te d  in  

15 c o n t r o l s  an d  in  15 c a s e s  o f  p s o r i a s i s .  T ak ing  U50-500 mgm. 

p e r  100 c . c .  a s  th e  n o rm al ra n g e  ( H a r r is o n ,  1 9 3 7 )> i t  w as fo und  

t h a t  t h i r t e e n  o f  th e  no rm al c o n t r o l s  and  tw e lv e  c a s e s  o f  p s o r i a s i s  

f e l l  w i th in  th e s e  l i m i t s .  I n  th e  re m a in in g  s u b je c t s  v a r i a t i o n s  

from  th e  s ta n d a r d  l a i d  down w ere  o f  a  m in o r d e g re e  ( l e s s  th a n  

10 mgm. p e r  100 c . c . ) .  F o r  re a s o n s  s t a t e d  when s tu d y in g  p lasm a 

c h lo r i d e  c o n c e n t r a t io n s  (p .  60 ) ,  th e  v a lu e s  f o r  w hole "blood 

c h lo r id e  a r e  o f  much l e s s  s ig n i f i c a n c e  th a n  th e  p lasm a c h lo r i d e  

c o n te n t .  They a r e  t h e r e f o r e  n o t  g iv e n  in  d e t a i l ,  "but a r e  o n ly  

u s e d  a s  e v id e n c e  t h a t  a  c o m p a riso n  "between th e  c h lo r id e  c o n te n t  

o f  s e c t io n s  o f  s k in  in  th e  n o rm a l c o n t r o l s  an d  i n  th e  c a s e s  o f  

p s o r i a s i s  was in  no a p p r e c ia b le  d e g re e  a f f e c t e d  "by th e  s m a ll  

u n a v o id a b le  i n c l u s i o n  o f  w hole  b lo o d  in  th e s e  s e c t i o n s .

T ab le  X II I  shows t h a t  i n  th e  no rm al c o n t r o l s  th e  

ra n g e  o f  c h lo r id e  w as from  1 .3 9  to  1 .6 9  p e r  c e n t ,  o f  th e  d ry  

w e ig h t o f  th e  s k i n .  In  f i v e  c a s e s  o f  p s o r i a s i s  on a  d i e t  o f  

n o rm a l s a l t  c o n te n t  th e  l i m i t s  w ere 1 .5 7  and  1 .6 9  p e r  c e n t ,  o f  

th e  d ry  w e ig h t. I t  i s  t h e r e f o r e  p e r m is s ib le  t o  a s s e r t  t h a t  t h e  

s a l t  c o n te n t  o f  th e  l e s i o n s  i n  p s o r i a s i s  ( a t  l e a s t  i n  th e s e  

c a s e s )  d o es n o t  d i f f e r  m a t e r i a l l y  fro m  t h a t  o f  n o rm al s k in .

In  two c a s e s  o f  p s o r i a s i s  (9 and 10) a  r e d u c t io n  i n  

th e  d a i l y  c h l o r i d e  in ta k e  fro m  7 .5 8  gm. t o  2 .5 8  gm. was accom 

p a n ie d  b y  a  s l i g h t  f a l l  i n  th e  c h lo r i d e  c o n te n t  o f  th e  l e s io n s



b u t  th e  v a lu e s  w ere  s t i l l  w i th in  n o rm al l i m i t s .

C ase 9 was on low s a l t  d i e t  (2 .5 8  gm. p e r  d ay ) f o r  18 

d a y s  b e f o r e  th e  seco n d  b io p s y  was d o n e . D u rin g  t h i s  p e r io d  th e  

b ody  w e ig h t f e l l  fro m  6 7 .0  Kgm. to  6i+.72 Kgm. The d a i l y  in ta k e  o f  

w a te r  th ro u g h o u t t h i s  p e r io d  was 200  c . c .  and  th e r e  was no  v a r i 

a t i o n  in  th e  d i e t  from  d a y  to  d a y . In  t h i s  c a s e  i t  was fo u n d  

t h a t  the  l e v e l  o f  c h lo r id e  p e r  100  gm. w et s k in  v a r i e d  i n v e r s e l y  

w ith  th e  b o d y  w e ig h t .

NaCl p e r  100 gm. Wet S k in  on N orm al S a l t  D ie t  (mgm.)
Body W eigh t on Low S a l t  D ie t  (Kgm .)

ss NaCl p e r  100 gm. Wet S k in  on Low S a l t  D ie t  (mgm. )
Body W eight on N orm al S a l t  D ie t  (Kgm .)

i . e .  = k§k.~ = 6 .8  ( a p p ro x im a te ly ) .
0^ .72  6 7 .O

In  C ase 10 , a f t e r  low  s a l t  d i e t  (2 .5 8  gm. p e r  d ay ) 

f o r  21 d a y s , t h e  l o s s  i n  w e ig h t was o n ly  Q.Q6 Kgm. Thus th e  

w a te r  c o n te n t  o f  th e  s k in  f e l l  fro m  7k*b  to  6 8 .0  p e r  c e n t ,  i n  

C ase 10 w here  th e  b o d y  w e ig h t was a lm o s t  s t a t i o n a r y .  In  C ase 

9 who was l o s in g  w e ig h t on low  s a l t  d i e t ,  th e  d e c r e a s e  i n  th e  

w a te r  c o n te n t  o f  th e  s k in  was a b o u t  h a l f  a s  much (from  73*7  to  

7 0 .6  p e r  c e n t . ) .

The lo w e r d e c r e a s e  i n  w a te r  c o n te n t  o f  th e  s k in  ( 3 .1  

p e r  c e n t . )  i n  C ase 9 was accom pan ied  by  a  f a l l  i n  th e  p e rc e n ta g e  

o f  NaCl in  th e  d ry  s k in  from  1 .6 9  to  1 .5 8 .  In  C ase 10 th e  w a te r  

c o n te n t  o f  s k in  f e l l  6 .h  p e r  c e n t ,  w h ile  th e  c h lo r id e  c o n te n t  

o f  th e  d r y  s k in  a l s o  w as re d u c e d  to  a  much g r e a t e r  d e g re e  (1 .6 9



t o  1 .5 1  gm. NaCl p e r  100 gm .) .

In  b o th  c a s e s  th e  d e c re a s e  i n  th e  w a te r  c o n te n t  o f  

th e  s k in  w as ro u g h ly  p r o p o r t i o n a l  t o  th e  d e c re a s e  i n  th e  c h lo r id e  

c o n c e n t r a t io n  in  th e  s k in  (d ry  w e ig h t ) .  T hese  s u b j e c t s  i l l u s 

t r a t e  th e  p r i n c i p l e  t h a t  i f  th e  o rg an ism  i s  d e p le te d  o f  s a l t  i t  

w i l l  n o t  r e t a i n  w a te r  w i th o u t  s a l t  (D a n ie l  and H b g le r , 1 9 2 7 ).

The c lo s e  ag reem en t o f  th e  r e s u l t s  o f  th e  f i v e  e s t im a 

t i o n s  in  p s o r i a s i s  when on a  n o rm al s a l t  d i e t  was p ro b a b ly  due 

to  th e  f a c t  t h a t  a l l  f i v e  s u b je c t s  w ere i n - p a t i e n t s  r e c e iv in g  

p r a c t i c a l l y  th e  same am ount o f  s a l t  i n  t h e i r  d i e t  and  a  s ta n d a rd  

f l u i d  i n t a k e .  The c o n t r o l s  on th e  o th e r  hand w ere  h a v in g  an 

o r d in a r y  m ixed  d i e t ,  s a l t e d  a c c o rd in g  to  t h e i r  own p e r s o n a l  t a s t e  

and a  v a ry in g  amount o f  f l u i d .

Where th e  c o n d i t i o n s  o f  l o c a l  a n a e s th e s ia  w ere s t a n d 

a r d i s e d ,  i n  f o u r  c o n t r o l s  ( 2 ,  3 ,  h ,  5 )  and  f i v e  c a s e s  o f  p s o r i a s i s  

on d i e t s  o f  n o rm al s a l t  c o n te n t  th e  w a te r  c o n te n t  o f  th e  s k in  was 

r e s p e c t i v e l y  6 8 . U to  73*7  p e r  c e n t ,  and  6 9 .0  to  7U*U p e r  c e n t .

SUMMARY.

(1 )  In  s u b j e c t s  r e c e iv in g  d i e t s  o f  no rm al s a l t  c o n te n t ,  th e

c h lo r i d e  c o n te n t  o f  l e s i o n s  ta k e n  fro m  f i v e  c a s e s  o f  

p s o r i a s i s  c o rre sp o n d e d  w ith  th e  v a lu e s  o b ta in e d  fro m  

th e  s k in  o f  f i v e  n o rm al c o n t r o l s .

(2 )  B o th  i n  no rm al s k in  and  in  l e s io n s  o f  p s o r i a s i s  th e  w a te r

c o n te n t  was a p p ro x im a te ly  s e v e n ty  p e r  c e n t .



(3 )  On low s a l t  d i e t ,  two c a s e s  o f  p s o r i a s i s  showed a s l i g h t

f a l l  i n  th e  c h lo r i d e  c o n c e n tr a t io n  i n  th e  l e s io n s .  T h is  

f a l l  was accom pan ied  by  a  d e c re a s e  in  th e  w a te r  c o n te n t  

o f  th e  p s o r i a t i c  s k in .

(k )  The s k in  i n  p s o r i a s i s  a p p e a rs  to  a c t  a s  r e g a r d s  c h lo r id e  

s to r a g e  i n  th e  same m anner a s  d o es  th e  s k in  o f  n o rm al 

i n d i v i d u a l s .



( i v )  THE EFFECT OF DECREASING THE DAILY INTAKE OF

SALT ON THE EXCRETION OF CHLORIDE.

I t  was d e c id e d  t o  make an i n v e s t i g a t i o n  w ith  th e  

p u rp o se  o f  d is c o v e r in g  i f  t h e r e  was any r e t e n t i o n  o f  s a l t  

i n  p s o r i a s i s .

T hree  no rm al h e a l th y  m ales and f o u r  m ale p a t i e n t s  

w ith  p s o r i a s i s  w ere p u t on d i e t s  o f  ( l )  no rm al s a l t  and

(2 ) low  s a l t  c o n te n t  f o r  v a ry in g  p e r io d s .  D u rin g  th e  

g r e a t e r  p a r t  ’o f  th e  tim e  on e a c h  d i e t  th e  u r in e  was c o l l e c t e d  

i n  2 U -h o u rly  l o t s  and th e  d a i l y  o u tp u t o f  c h lo r id e  d e te rm in e d . 

The p e r io d s  on d i e t  and d u r in g  w h ich  th e  u r in e  was c o l l e c t e d  

a r e  shown in  T ab le  XIV.

The p a t i e n t s  and  no rm al c o n t r o l s  w ere a d m it te d  

t o  th e  M ale M e ta b o lic  W ard, R oyal I n f i r m a r y ,  G lasgow , i n  

w h ich  th e  s i s t e r  and  n u r s in g  s t a f f  a r e  s p e c i a l l y  t r a i n e d  f o r  

su ch  i n v e s t i g a t i o n s .

D ie t  A. Norm al S a l t  C o n te n t.

The d i e t  c o n s i s t e d  o f  s a l t l e s s  b r e a d ,  f r e s h  b u t t e r ,  

m ilk , e g g s , "C ream ola" p u d d in g , one o ra n g e , b r a n ,  p o t a to e s ,  

c a r r o t s ,  t in n e d  p e a r s ,  t e a ,  co co a  and s u g a r . No s a l t  was u se d  

i n  c o o k in g . 5—6 gm. p u re  sodium  c h lo r id e  ( s o d i i  c h lo rid u m  

B. P. ) w ere added  to  b r i n g  t h e  s a l t  i n ta k e  t o  a no rm al l e v e l .

D ie t  B. Low S a l t  C o n te n t.

T h is  d i e t  was i d e n t i c a l  w i th  A e x c e p t  t h a t  th e  e x t r a



7 1 .

s a l t  was o m it te d .

In  n e i t h e r  d i e t  was m ea t g iv e n  a s  i t  was f e l t  t h a t  

th e  m ea t w i th o u t  s a l t  w ould he m ost u n p a la ta b le  i f  in c lu d e d  i n  

D ie t  B and  i t  was a d v is a b le  t o  keep  D ie ts  A and B f o r  e a c h  

p a t i e n t  s i m i l a r  e x c e p t  f o r  t h e i r  s a l t  c o n te n t .  The p r o t e i n  

in ta k e  how ever v a r i e d  b e tw een  71 an d  77 gm. p e r  d a y , a  q u i t e  

s u f f i c i e n t  a llo w a n c e  f o r  a  p a t i e n t  c o n f in e d  to  b e d .

The am ounts o f  th e  v a r io u s  d i e t a r y  c o n s t i t u e n t s  w ere  

f i x e d  a c c o rd in g  to  th e  p a t i e n t ’ s a p p e t i t e .  A f t e r  one o r  two 

days* t r i a l  to  d e c id e  how much fo o d  was r e q u i r e d ,  th e  same d i e t  

was a d h e re d  to  fro m  d ay  to  d a y . A c o n s ta n t  a llo w a n c e  o f  200 

c . c .  o f  w a te r  p e r  d ay  was g iv e n .

TABLE XIV.

P e r io d s  on n o rm al and  low  s a l t  d i e t  a n d  d u r a t io n  
o f  c o l l e c t i o n  o f  u r in e  i n  d a y s .

S u b je c ts
NORMAL SALT DIET LOW SALT DIET

D ie t U rin e
C o l le c t io n

D ie t U rin e
C o l le c t io n

CONTROLS:
I 11 11 8 8
I I - - 12 12

I I I 23 15 10 10

PSORIASIS:
IV 18 17 17 17

V 15 12 - -

VI 17 12 3.8 12

V II 16 12 IS 12



METHODS OF ANALYSIS.

U rin e .  The u r i n e s  w ere  c o l l e c t e d  i n  2k h o u r l y  l o t s  and 

t h e  d a i l y  o u tp u t  o f  c h l o r i d e  d e te rm in e d  by t h e  V o lh a rd -  

A rn o ld  m ethod.

D i e t .  A h a l f - d a y  sam ple  o f  d i e t  was d r i e d  on a  s team  b a t h ,  

g ro u n d  up  i n t o  a f i n e  powder and  th o r o u g h ly  m ixed. The 

c h l o r i d e  c o n te n t  was d e te rm in e d  by t h e  m ethod o f  Sunderman 

and  W il l ia m s  (1 9 3 3 ) .

DISCUSSION.

The r e s u l t s  o f  t h e  i n v e s t i g a t i o n  a r e  c o n ta in e d  

i n  T a b le s  XV-XXI. I t  was hoped  t h a t  c h l o r i d e  b a la n c e

e x p e r im e n ts  m igh t be  c a r r i e d  o u t ,  b u t  i t  was im p o s s ib le  t o  

a r r i v e  a t  a s t a t e  o f  c h l o r i d e  e q u i l i b r i u m  i n  p e r i o d s  o f  

t im e  v a r y in g  up  t o  t w e n t y - t h r e e  d ay s .

The o u tp u t  o f  u r i n e  p e r  day  i n  th e  no rm al c o n t r o l s  

v a r i e d  v e ry  c o n s i d e r a b l y  b o th  on n o rm al a n d  low s a l t  d i e t .

The same f i n d i n g  was o b t a i n e d  i n  t h e  c a s e s  o f  p s o r i a s i s .

T h is  v a r i a t i o n  i n  t h e  volume o f  t h e  u r i n e  e x c r e t e d  i n  tw e n ty -  

f o u r  h o u rs  d id  n o t  seem t o  have any  r e g u l a r  r e l a t i o n s h i p  w i t h  

t h e  amount o f  c h l o r i d e  e x c r e t e d  i n  t h e  u r i n e .



TABLE XV.

Case I  -  C o n tr o l.

Day
No.

D ate  
. 1933

DIET 
NaCl 

gm. _

URINE
Volume

c . c .

URINE
NaCl

gm.
1 S e p t .2 5 -2 6 1 1 .4 2 1480 8 .4 2

2 f t 26-27 t t 1760 7 .9 6

3 »t 27-28 t t 1015 5 .8 5
4 t t 28-29 n 2540 1 3 .6 9
5 t» 29-30 t t 2240 1 1 .5 8
6 r»

o 
ca

 
o 

o
c+ 

1 
• 1 1 .2 1 1080 9 .4 1

7 O c t . 1 -2 t t 1400 1 1 .4 4

8 t» 2 -3 Tt 1080 1 9 .3 2

9 r t 3 -4 f t 1500 1 5 .2 5
10 t t 4 -5 f t 1480 1 1 .4 0

11 « 5-6 t t 1740 19 .1 2

1 O c t . 6-7 5 .2 1 2240 6 .3 2

2 t i 7-8 Tt 1520 5 .1 5
3 t t 8 -9 t t 1560 7 .0 2

4 TT 9-10 t t 880 3 .3 9

5 TT 10-11 t t 1760 5 .1 5

6 TT 11 -12 TT 1500 4 .9 1
7 TT 12 -13 t t 1770 1 .9 9

8 TT 13-14 t t 1840 7 .3 1



TABLE XVI.

Case I I  -  C o n tr o l.

1• :
>,ois;
Q '  ....... .. '

D ate
1933

1 DIET 
! NaCl

m .

URINE
Volume

c . c .

URINE
NaCl

gm.

1 Nov. 21-22 5 .7 7 1120 6 .2 0

2 " 22-23 rt 1640 7 .1 6

3 " 23 -24 tt 1290 5 .5 0

4 " 24-25 tt 1440 4 .0 5

5 " 25-26 tt 1320 3 .5 8

6 26-27 n 1740 6 .2 0

7 " 27 -28 tt 940 3 .5 8

8 n 28-29 tt 1000 3 .5 8

9 " 29 -30 tt 780 4 .0 9

10 N o v .3 0 -D ec .1 tt 1240 4 .5 4

11 Dec. 1 -2 tt 1630 5 .2 4

12 " 2 -3 ft 1610 6 .2 0



TABLE X V II. 7 2 c .

Case I I I  -  C o n tr o l.

Day
No.

D ate
!

DIET
NaCl
gm.

URINE
Volume
c . c .

URINE 1 
NaCl |

gm. j

1
1933

December 19-20 5 .6 3 1500 6 .7 3  |
2 »r i t 1090 3 .4 2  1
3 »»

i 21-22 t t 1180 2 .9 5
4 f t 22-23 t t 1120 2 .2 5
5 t t 2 3 -24 t t 1300 2 .4 8
6 24-25 t t 870 2 .2 5
7 " 25-26 t t 910 2 .2 5
8 t t

i 26-27 " 920 2 .7 1
9 t t 2 7 -28 t t 900 2 .2 7

10 ! t t 28-29 t t 1600 5 .3 1

1
1934 

I J a n u a ry 2 -3 1 1 .2 9
_

2 " 3 -4 t t — —

3 t t 4 -5 t t 1400 9 .0 3
4 t t 5-6 t t 840 5 .9 6
5 t t 6 -7 t t 1400 7 .3 9
6 n 7 -8 t t 1060 6 .7 9
7 t t 8 -9 t t 900 6 .3 2
8 n 9-10 t t 1020 6 .5 5
9 n 10-11 t t 1360 1 1 .82

10 t t 11-12 i f 890 8 .5 0
11 t t 1 2 -1 3 t t 1110 7 .4 4
12 t t 13 -14 1 1 .1 9 -

13 t t 14-15 f t - -

14 t t 15-16 f t - -

15 t t 16-17 t t - -

16 t t 17-18 t f - -

IT n 18-19 t t - -

18 t t 19-20 t t 1380 1 1 .70
19 t t 20 -21 Tt 1120 8 .1 9
20 t t 21-22 tf 1340 9 .3 6
21 t t 22-23 t t 1380 9 .3 6
22 tt 23 -24 tt 1420 1 0 .06
23 it 24-25 tt 1840 1 1 .4 7



TABLE X V III .
Case TV -  P s o r i a s i s .

Day
No.

D ate
1934

D'i e t
NaCl

... m -

URINE
Volume

c . c .

URINE
NaCl

m .

1 March 20-21 9 .0 7

j-t-..............
i

-  |
2 t t 21-22 t t 1340 1 1 .3 5  i
5 I f 22-23 Tf 1400 n . 2 3  ;
4 I f 23-24 TT 1240 7 .6 3
5 t f 24-25 TT 1170 7 .1 6
6 Tt 25-26 TT 1370 9 .3 6
7 Tt 26-27 8 .1 8 1240 8 .1 2
8 TT 2 7 -2 8 TT 1100 9 .0 8
9 TT 28-29 TT 1240 9 .5 5

10 TT 29-30 tt 1320 8 .5 9
11 Tt 30-31 TT 1090 8 .1 2
12 March 31- A p r i l  1 TT 1430 7 .3 9
13 A p r i l 1 -2 tt 1310 6 .2 0
14 TT 2 -3 TT 1170 7 .8 6
15 TT 3 -4 TT 920 7 .1 6
16 t t 4 -5 tt 1600 9 .0 8
17 t t 5 -6 TT 1370 8 .8 5
18 Tt 6 -7 It 1100 7 .6 5

1 A p r i l 7 -8 3 .1 8 1290 4 .9 4
2 TT 8 -9 TT 1400 3 .2 8
3 TT 9-10 TT 790 1 .6 2
4 TT 1 0 -11 TT 780 1 .2 3
5 TT 11-12 TT 1420 4 .0 7
6 tt 12-13 Tf 1360 4 .1 2
7 Tl 13-14 TT 820 2 .2 7
8 tt 14-15 tt 900 2 .2 7
9 tt 15-16 f t 860 2 .8 7

10 tt 16 -17 tt 1480 5 .2 0
11 tt 1 7 -18 TT 1380 4 .3 0
12 tt 18 -19 tt 1340 3 .3 8
13 ti 19-20 TT 930 2 .8 7
14 tt 20-21 TT 1300 2 .9 5
15 Tf 21-22 ri 1150 2 .6 9
16 t» 22-23 TT 1420 2 .7 7
17 TT 23 -24 Tt 980 2 .2 1



TABLE XIX.
C ase V -  P s o r i a s i s .

Day
No.

D ate
1934

1 D ie* 
NaCl

tjeI nS
Volume

c . c . !— 
...

.

i
!2| 

S
§ 

q
H

1 May 2 3 -2 4 8 .1 8 - -

2 tt 24-25 tt - -

3 tt 25-26 tt - -

4 tt 26-27 tt 840 5 .1 8

5 tt 27 -28 tt 1270 6 .7 9

6 tt 28 -29 tf 980 6 .1 5

7 tt 29 -30 tt 1140 9 .2 3

8 tt 30 -31 tt 980 7 .8 3

9 May 5 1 -Ju n e  1 tt 760 5 .7 3

10 June 1 -2 tt 700 4 .8 0

11 tt 2 -3 tt 750 5 .8 0

12 n 3 -4 tt 1000 7 .8 1

13 tt 4 -5 tt 930 7 .6 6

14 tt 5 -6 tt 1120 6 .55

15 tt 6 -7 tt 1200 7 .5 5



TABLE XX.
Case VI -  P s o r i a s i s .

Day
No.

D ate
1934

DIET
NaCl
m .

URINE
Volume

c . c .

URINE
NaCl

m .

1 June 19-20 7 .5 8
2 20-21 tt _ _

3 tt 21-22 t t _

4 »» 22-23 tt _

5 tt 23 -24 tt — —
6 n 24-25 u 1380 6 .2 3
7 »t 25-26 tt 1280 6 .7 6
8 tt 26 -27 ft 1170 5 .2 3
9 tt 27 -28 tt 1380 7 .1 8

10 tt 28 -29 tt 1470 7 .1 7
11 tt 29-30 n 1310 7 .0 0
12 Ju n e 3 0 - J u l y  1 tt 1660 8 .6 8
13 J u l y 1 -2 tt 830 3 .7 0
14 tt 2 -3 tt 1230 4 .9 5
15 tt 3 -4 tt 1840 1 0 .1 6
16 i» 4 -5 tt 1270 6 .7 2
17 u 5-6 tt 1170 6 .2 7

1 J u l y 6 -7 2 .5 8 _ _

2 tt 7 -8 tt - -

3 tt 8 -9 tt — -

4 tt 9 -10 tt - -

5 tt 10-11 tt - -
6 tt 11-12 n - -
7 tt 12 -13 Tt 1660 3 .1 1
8 tt 13-14 f t 1140 2 .1 6
9 » 14-15 ft 1800 3 .8 8

10 tt 15-16 tt 1540 3 .1 4
11 tt 16 -17 ft 1860 3 .4 6
12 tt 1 7 -18 ft 1210 2 .6 5
13 n 18-19 ft 1920 2 .7 4
14 tt 19-20 ft 1480 2 .8 6
15 tt 20-21 ft 1640 2 .3 0
16 tt 21-22 ft 1540 3 .2 3
17 tt 22-23 tf 1860 2 .7 4
18 tt 23 -24 tt 1800 2 .4 9



TABLE XXI.

Case V II  -  P s o r i a s i s .

Day
No.

D ate
1934

DIET
NaCl

URINE
Volume

c . c .

URINE
NaCl

m .

1 Ju n e 24-25 7 .5 8
2 tt 25-26 tt
3 « 26-27 tr
4 tt 2 7 -28 tr —

5 tt 28-29 ft 1410 7 .4 4
6 tt 29-30 ft 1730 7 .6 8
7 Ju n e 30- J u l y  1 ft 1400 7 .2 7
8 J u ly 1 -2 tf 1170 5 .3 7
9 tt 2 -3 tt 1760 8 .4 9

10 tt 3 -4 ft 1390 7 .7 0
11 tt 4 -5 tt 1490 8 .6 5
12 tt 5 -6 ft 770 5 .3 7
13 tt 6 -7 tt 870 5 .8 5
14 tt 7 -8 tt 690 5 .6 8
15 tt 8 -9 it 920 5 .8 5
16 tt 9 -10 tt 790 5 .5 6

1 J u l y 10-11 2 .5 8 _
2 tt 11-12 tt — _

3 tt 12 -13 ft — —

4 tt 1 3 -14 tt — —

5 tt 14-15 ft — —

6
tt 15-16 ft — —

7 tt 16 -17 Tt — —

8 tt 17 -18 tt 1500 2 .3 3
9 tt 18 -19 tt 1750 2 .1 3

10 tt 19-20 tf 1480 2 .0 5
11 tt 20 -21 ft 1730 2 .4 8
12 tt 21 -22 tt 1380 2 .3 3
13 n 22-23 tt 2150 3 .0 1
14 tt 2 3 -2 4 tt 1520 2 .6 7
15 ii 24-25 tl 1580 2 .9 0
16 tt 25-26 tt 1550 2 .9 0
17 tt 26 -27 tt 800 1 .8 7
18 tt 27 -28 ft 910 1 .5 0
19 ft 28-29 ft 1770 2 .7 9



TABLE X X II.

L im i t s  o f  u r i n a r y  volume on d i e t s  o f  no rm al and low s a l t
c o n te n t  ( c . c .  p e r  d iem ).

No. C o n d i t io n On Normal S a l t  
I n t a k e

On Low S a l t  
I n t a k e

I Normal 1015 -  2540 880  -  2240

I I do. - 780 -  1740

I I I do. 840 -  1840 870 -  1600

IV P s o r i a s i s 920 -  1600 780  -  1480

V do. 700  -  1270 -

VI do. 830  -  1660 1140 -  1920

V II do. 690 -  1760 800 -  2150

A s tu d y  o f  T ab le  XXII a l s o  s u g g e s t s  t h a t  t h e  volume 

o f  u r i n e  i s  i n  no way a f f e c t e d  "by t h e  amount o f  s a l t  i n  t h e  d i e t .  

T h is  h o l d s  "both f o r  t h e  norm al c a s e s  I  and  I I I  and t h e  f o u r  

c a s e s  o f  p s o r i a s i s .  The volume o f  u r i n e  i s  o f  c o u rs e  hound up 

n o t  o n ly  w i th  th e  w hole  q u e s t io n  o f  w a te r  m e ta h o l ism  h u t  m ust 

h e  d e te rm in e d  hy  th e  q u a n t i t y  o f  o t h e r  s o l u t e s  e x c r e t e d  i n  t h e  

u r i n e .  The e x c r e t i o n  o f  p h o s p h a te s  and t h e  ty p e  o f  p h o s p h a te s  

e x c r e t e d  i s  one means o f  s t a b i l i s i n g  t h e  H - io n  concentration of 
t h e  h lo o d .  T h is  v e ry  in v o lv e d  s u b j e c t  i s  one w hich  the author 
d o e s  n o t  f e e l  q u a l i f i e d  t o  d i s c u s s .

The e x c r e t i o n  o f  c h l o r i d e  hy  t h e  kidneys even in a 

s u b j e c t  on a f i x e d  d a i l y  i n t a k e  o f  c h l o r i d e  and water seem s t o  

he  so i r r e g u l a r  t h a t  t h e  a t t e m p t  t o  o b t a i n  c h l o r i d e  b a l a n c e s  was 

a b an d o n e d . I t  may how ever he  s a i d  t h a t  on a c h l o r i d e  i n t a k e  o f



a p p ro x im a te ly  11-12  gm. p e r  day  i n  no rm al s u b j e c t s  

c o n s i d e r a b ly  more c h l o r i d e  was e x c r e t e d  on an  a v e ra g e  t h a n  

when t h e  d i e t  c o n ta in e d  5 -6  gm. c h l o r i d e .

I n  Case I on t h e  s e v e n th  day  o f  u r i n e  c o l l e c t i o n  

t h e  e x c r e t i o n  o f  c h l o r i d e  was 1 .9 9  gm. w h i le  on th e  e i g h t h  day 

i t  was 7 .3 1  gm. when t h e  c h lo r i d e  i n t a k e  was 5 .2 1  gm. p e r  day. 

S i m i l a r l y  i n  Case I I I  w h i le  on low s a l t  d i e t  ( 5 .6 3  gm. p e r  

d a y ) ,  t h e  u r i n a r y  c h l o r i d e  k e p t  a t  a f a i r l y  c o n s t a n t  l e v e l  

(b e tw een  2 and 3 g m .) from  t h e  t h i r d  t o  t h e  n i n t h  day  o f  

c o l l e c t i o n  and on t h e  t e n t h  day r o s e  u n e x p e c te d ly  t o  5 .3 1  gm.

The c a s e s  o f  p s o r i a s i s  showed a s i m i l a r  i r r e g u l a r i t y  

i n  c h l o r i d e  e x c r e t i o n .  Case IV w h i le  on a s a l t  i n t a k e  o f  

3 .1 8  gm. p e r  day r e a c h e d  a f a i r l y  c o n s t a n t  o u tp u t  o f  u r i n a r y  

c h l o r i d e  o n ly  a f t e r  t h e  t w e l f t h  day. I t  may be  t h a t  t h e  

p e r i o d  o f  i n v e s t i g a t i o n  was to o  s h o r t  and  s t a b i l i t y  m ight have 

b e e n  r e a c h e d  had t h e  e x p e r im e n t  b e e n  p ro lo n g e d .

Case VII ( p s o r i a s i s )  m a in ta in e d  a f a i r l y  s t e a d y  

u r i n a r y  c h l o r i d e  l e v e l  o f  from  5 .3 7  t o  5 .8 5  gm. from  t h e  e i g h t h  

t o  t h e  t w e l f t h  d ay s  w h i le  on a d a i l y  i n t a k e  o f  7 -58  gm. sodium 

c h l o r i d e .  The v a r i a t i o n s  when t h e  d i e t a r y  c h l o r i d e  was d ro p p ed  

t o  2 .5 8  gm. p e r  day w as however p r o p o r t i o n a t e l y  v e r y  much 

g r e a t e r .

The r e s u l t s  o f  t h i s  i n v e s t i g a t i o n  s u g g e s t  t h a t  a t  

l e a s t  f o r  t h e  p e r i o d s  o f  t im e  d e a l t  w i th  i n  t h e s e  s u b j e c t s  i t  

i s  n o t  p o s s i b l e  t o  d raw  any  c o n c l u s i o n s  a b o u t  c h l o r i d e  m eta 

b o l i s m  from  a s tu d y  o f  t h e  d a i l y  u r i n a r y  c h l o r i d e .



C h lo r id e  E x c r e t i o n  i n  th e  F a e c e s .

D u rin g  th e  p e r i o d s  o f  u r i n e  c o l l e c t i o n  t h e  f a e c e s  

w ere a l s o  sav ed . The b e g in n in g  and end o f  e a c h  p e r io d  o f  

c o l l e c t i o n  were marked o f f  i n  t h e  f a e c e s  by  g i v in g  c a p s u le s  

c o n t a i n i n g  c a rm in e  by mouth and r e j e c t i n g  s t o o l s  p a s s e d  

b e f o r e  th e  ca rm in e  a p p e a re d  i n  t h e  f a e c e s .  At t h e  f i n i s h  

o f  t h e  p e r i o d  o f  c o l l e c t i o n  carm ine  was g i v e n  a g a i n  a n d  a l l  

s t o o l s  c o l l e c t e d  up  t o  t h e  f i r s t  one t o  b e  s t a i n e d  by  th e  

d y e ,  w h ich  was r e j e c t e d .

A n a l y t i c a l  M ethod.

The w hole  c o l l e c t i o n  o f  m o is t  f a e c e s  was g ro und  

up  i n t o  an  even  s u s p e n s io n  w i t h  d i s t i l l e d  w a te r  and  d i l u t e d  

t o  a volume o f  2 l i t r e s .  To a f l a s k  c o n t a i n i n g  25 c . c .  o f  

s u s p e n s io n  were added 6 c . c .  N/ 2 0  s i l v e r  n i t r a t e  and  an  

excess o f  c o n c e n t r a t e d  n i t r i c  a c i d .  The f l a s k  w as t h e n  h e a t e d  

on a s team  b a th  f o r  3 t o  k  d ay s  w i t h  f u r t h e r  a d d i t i o n s  o f  

n i t r i c  a c i d  i f  n e c e s s a r y .  At t h i s  s u s p e n s io n  t h e  s o l u t i o n  

was a l i g h t  y e l lo w  c o lo u r  when d i l u t e d  w i t h  d i s t i l l e d  w a te r  

and  f i l t e r e d .  The f i l t r a t e  was t h e n  t i t r a t e d  w i t h  N/ 5 0  

p o ta s s iu m  t h i o c y a n a t e ,  u s i n g  i r o n  alum  a s  i n d i c a t o r .



TABLE XXIII 

E x c r e t io n  o f  C h lo r id e  i n  F a e c e s  (gm. N aC l).

No. C o n d i t io n No. o f  
days

NaCl C o n ten t  
o f  d i e t .

NaCl C o n ten t 
o f  s t o o l s .

11 12 k .3k 0 .9 9
8 1+1.6 7 0.61+

12 6 9 .29 1 .5 6

15 168 .6 5 2 . 22
10 56 .3 0 1 .6 2

17 11+3.1+2 1 .6 3
12 3 8 .1 6 1 .1 3

12 9 8 .1 6 1 .0 5

12 9 0 .9 6 1 . 1+0
12 3 0 .9 6 1 .1 3

12 9 0 .9 6 2 .1 6
12 3 0 .9 6 1 .7 1

I I

I I I

IV

V

VI

V II

is!
(D)

Si
S i
S i

Normal

do.

do.

P s o r i a s i s

do.

do.

do. '

The e x c r e t i o n  o f  c h l o r i d e  i n  t h e  f a e c e s  compared 

w i t h  t h e  amount i n g e s t e d  a p p e a r s  t o  he  i n s i g n i f i c a n t  (T a h le  

X X III . The h i g h e s t  r e s u l t  was i n  Case V II  ( p s o r i a s i s )  

w i t h  an  a v e r a g e  d a i l y  e x c r e t i o n  o f  0 ,1 8  gm.

C h lo r id e  E x c r e t i o n  i n  Sw ea t.

T h is  s u b j e c t  h a s  a l r e a d y  b e e n  c o n s i d e r e d  i n  P a r t  

I I I  o f  t h i s  t h e s i s .  The d a i l y  e x c r e t i o n  o f  c h l o r i d e  i n  t h e  

sw eat b o th  i n  no rm al c o n t r o l s  and  i n  p s o r i a s i s  a t  t e m p e r a t u r e s  

b e lo w  22°C. d id  n o t  exceed  0 . 5  gm.

I t  c an  be s t a t e d  t h e r e f o r e  t h a t  i n  s u b j e c t s  a t  r e s t



i n  b ed  t h e  e x c r e t i o n  o f  c h l o r i d e  i s  a lm o s t  e n t i r e l y  b y  t h e  

k id n e y s .  D u r in g  a c t i v e  p ro lo n g e d  e x e r c i s e ,  a t  h ig h  a i r  

t e m p e r a tu r e s  o r  more m ark ed ly  when t h e r e  i s  a c o m b in a t io n  of 

t h e s e  two f a c t o r s ,  t h e  s k in  can however p l a y  a c o n s i d e r a b l e  

p a r t  i n  th e  e x c r e t i o n  o f  c h l o r i d e .

SUMMARY.

(1) A d e c r e a s e  o f  5 t o  6 gm. p e r  day i n  t h e  i n t a k e  o f  c h l o r i d e

r e s u l t e d  g e n e r a l l y  a f t e r  a v a r i a b l e  p e r io d  i n  a d im in u t io n  

i n  t h e  c h l o r i d e  e x c r e t e d  i n  t h e  u r i n e  b o th  i n  no rm al 

c o n t r o l s  a n d  i n  c a s e s  o f  p s o r i a s i s .

( 2 ) T here  was no a p p a r e n t  r e l a t i o n s h i p  b e tw e e n  t h e  volume o f

u r i n e  p a s s e d  i n  s u c c e s s iv e  d ay s  and  t h e  d a i l y  l e v e l  o f  

u r i n a r y  c h l o r i d e  e i t h e r  i n  t h e  c o n t r o l s  o r  i n  t h e s e  

p s o r i a t i c s .

( 3 ) The amount o f  c h l o r i d e  e x c r e t e d  i n  t h e  f a e c e s  b o t h  i n  norm al

p e r s o n s  a n d  p a t i e n t s  w i th  p s o r i a s i s  was n e g l i g i b l e .

(i+) I t  was fo u n d  t o  b e  im p o s s ib le  t o  in d u c e  a s t a t e  o f  c h l o r i d e  

e q u i l i b r i u m  i n  p e r i o d s  o f  t im e  v a r y i n g  u p  t o  t w e n t y - t h r e e  

d a y s .



(v )  CLINICAL EFFECT OF LOW SALT DIET.

L ev in  and  S i l v e r s  ( l 9 3 l )  a d v is e d  a low s a l t  d i e t  

com bined w i th  sw eat b a t h s .  The a u t h o r  h a s  a l r e a d y  shown t h a t  

i n  p s o r i a s i s  t h e  c h l o r i d e  c o n te n t  o f  t h e  sw eat was no rm al.

T here  was a s l i g h t l y  d im in is h e d  o u tp u t  o f  c h l o r i d e  i n  sw e a t ,  

b u t  t h i s  was o f  a m ino r d e g re e  f o r  which t h e  k id n e y s  c o u ld  

e a s i l y  c o m p e n sa te .  I f  t h e n  th e  reg im e  o f  L e v in  and  S i l v e r s  

h a s  any b a s i s ,  i t  must depend  on th e  d i e t  a lo n e .

I t  h a s  a l r e a d y  b e e n  shown (p. 66 ) t h a t  th e  l e s i o n s  

o f  p s o r i a s i s  do n o t  s t o r e  up  c h l o r i d e  i n  e x c e s s  o f  t h e  amount 

fo u n d  i n  no rm al s k in .  C a r e f u l  n o t e s  were how ever k e p t  o f  

t h e  c l i n i c a l  p r o g r e s s  i n  t h r e e  p a t i e n t s  w h i l e  on low s a l t  

d i e t  (IV , V I, V I I ) .

Each o f  t h e s e  c a s e s  had  a d a i l y  warm b a t h  a f t e r  

w h ich  he  a n o in t e d  h i m s e l f  w i th  y e l lo w  v a s e l i n e .  A p a r t  f ro m  

t h i s  no e x t e r n a l  t r e a tm e n t  was u s e d .  C ases  VI and V II re m a in e d  

on t h i s  reg im e  o n ly  f o r  t h e  p e r i o d  o f  t h e  e x p e r im e n ts .

B r i e f  n o t e s  o n ly  a r e  g iv e n  i n  t h e s e  two c a s e s ,  b u t  

Case IV i s  c o n s id e r e d  i n  g r e a t e r  d e t a i l  a s  he c o n t in u e d  w i t h  

low s a l t  d i e t  f o r  a t o t a l  p e r i o d  o f  t h r e e  m onths.

Case V I : J .  C. , age  31*

P s o r i a s i s  f o r  2 y e a r s .  P r e s e n t  a t t a c k  s i n c e  

December 1933.

19 . 6 . 3U (on  a d m is s io n ) .  Nummular and  g y r a t e  p s o r i a s i s  o f



m o d e ra te  s e v e r i t y  i n v o lv in g  s c a l p  a n d  a l l  f o u r  e x t r e m i t i e s  

w i th  s c a t t e r e d  p a tc h e s  on t r u n k .

6 .7 . 3 4  ( a f t e r  17 days on d i e t  o f  no rm al s a l t  c o n t e n t ) .  P a tch e  

s l i g h t l y  p a l e r  and s c a l i n g  l o s s .  S e v e r a l  new p u n c ta t e  and 

g u t t a t e  l e s i o n s  on t h i g h s .

6 .7 . 3 4 .  Low s a l t  d i e t  commenced.

2 5 .7 .3 4 .  Low s a l t  d i e t  s to p p e d .

On t h e  w hole  t h e r e  was no g r e a t e r  im provem ent on 

low s a l t  d i e t  th a n  on one o f  norm al s a l t  c o n te n t .

T here  was a d im in u t io n  i n  s c a l i n g  and l e s s  marked 

e ry th e m a  o f  th e  l e s i o n s .  These e f f e c t s  c o u ld  have  b e e n  

p ro d u ce d  e q u a l l y  w e l l  by  r e g u l a r  b a t h i n g  and a p p l i c a t i o n  o f  

v a s e l i n e  w i t h  no d i e t e t i c  r e s t r i c t i o n .

C ase V I I : C.W. , age 48 .

P s o r i a s i s  s i n c e  1920. P r e s e n t  a t t a c k  s t a r t e d  i n  

F e b r u a r y  1934.

2 0 .6 .3 4  (on  a d m is s io n ) .  W idesp read  p s o r i a s i s  o f  l im b s ,  a f f e c t  

in g  b o th  s u r f a c e s .  L arge  p la q u e s  on b u t t o c k s .  Trunk o n ly  

s l i g h t l y  a f f e c t e d .  Palms and b a c k  o f  b o t h  h an d s  show t h i c k  

s c a l i n g .  P i t t i n g  o f  f i n g e r  n a i l s .  Few g u t t a t e  and  s m a l l  

c i r c i n a t e  l e s i o n s  on s c a l p  and  f o r e h e a d .

1 0 .7 .3 4  (a f t e r  16 days on no rm al s a l t  d i e t ). A l l  p a tc h e s

d e c i d e d l y  p a l e r ,  e s p e c i a l l y  on arm s. No new l e s i o n s .

1 0 .7 .3 4 .  Low s a l t  d i e t  s t a r t e d .

2 0 .7 .3 4 .  E x te n s o r  a s p e c t  o f  a rm s p r a c t i c a l l y  c l e a r .  A l l



p la q u e s  on l e g s  much p a l e r  and c l e a r  i n  c e n t r e .  L arge  p a tc h  

on b u t t o c k s  shows l i t t l e  ch an g e . Palms s t i l l  s c a l i n g .  S e v e ra l  

new p u n c t a t e  l e s i o n s  on a n k le s  and  s o l e s .

3 0 .7 .3 4 .  A l l  l e s i o n s  s t i l l  p a l e r ,  e s p e c i a l l y  p la q u e  i n  g l u t e a l  

r e g i o n .  P a tc h e s  on arms and  l e g s  v e r y  p a l e  p in k  w i th  s l i g h t  

s c a l i n g  o n ly .  S c a lp  c l e a r .

3 0 .7 .3 4 .  Low s a l t  d i e t  d i s c o n t i n u e d .

T here  was a d e c id e d  im provem ent i n  t h i s  c a s e .  I t  

h a s  t o  b e  n o te d ,  how ever, t h a t  t h i s  had  commenced b e f o r e  t h e  

low s a l t  d i e t  was s t a r t e d ,  a l t h o u g h  i t  was more marked w h i l e  

he was on low s a l t  d i e t .

Case IV : J.M cW ., age  46 . Unemployed c l e r k .

P s o r i a s i s  s i n c e  1919.

2 1 .3 .3 4 .  A d m itte d  t o  M e ta b o l ic  Ward. Normal s a l t  d i e t  commenced. 

Numerous t h i c k  l i c h e n i f i e d  p a tc h e s  o f  p s o r i a s i s  on

t r u n k ;  l a r g e s t  i n  lum bar r e g i o n  and b e n e a th  l e f t  b r e a s t ,  s p r e a d 

in g  a c r o s s  x ip h o id  p r o c e s s .  L arg e  p la q u e s  on e x te n s o r  a s p e c t s  

o f  b o th  f o r e a r m s  and  i n  o u t e r  a s p e c t s  o f  c a l v e s  -  i n  l a t t e r  

s i t u a t i o n  r a t h e r  c o n g e s te d  w i t h  v e r y  l i t t l e  s c a l i n g .  Numerous 

f r e s h  p u n c t a t e  and  g u t t a t e  l e s i o n s  on a rm s. A lo p e c ia  o f  

f r o n t a l  r e g i o n  and  v e r t e x .  R em ainder o f  s c a l p  shows m asses  

o f  t h i c k l y  s c a l i n g  p s o r i a s i s .

2 9 .3 .3 4 .  S e v e ra l  g u t t a t e  l e s i o n s  i n  u p p e r  t h i r d  o f  abdomen.

3 . 4 . 3 4 .  New l e s i o n s  on b o t h  s h o u l d e r s  and u p p e r  a rm s .

5 . 4 . 3 4 . P r o f u s e  g u t t a t e  e r u p t i o n  o f  b a c k  and  a n t e r i o r  ab d o m in a l 

w a l l .  B io p sy  on fo r e a rm .



7 .U . 3U. Low s a l t  d i e t  commenced.

2U.U.3U. No change i n  s c a l p .  P a tc h e s  on s h o u l d e r s  v a ry  i n  

d ia m e te r  up  t o  l i  i n c h e s .  Whole o f  l u m b o - s a c r a l  r e g io n  c o v e re d  

by  s h e e t  o f  p s o r i a s i s  'which e x te n d s  up r i g h t  s i d e  t o  l e v e l  o f

t e n t h  r i b .  L a rg e  p a t c h  U in c h e s  i n  d ia m e te r  o v e r  lo w er  d o r s a l

v e r t e b r a e .  I n t e r v e n i n g  s k in  shows num erous g u t t a t e  l e s i o n s .  

Upper p a r t  o f  b a c k  f r e e .  Large  p a tc h  t r a n s v e r s e l y  a c r o s s  low er 

end  o f  s te rn u m  shows no s i g n  o f  h e a l i n g .  G u t t a t e  e r u p t i o n  on 

a n t e r i o r  a b d o m in a l  w a l l .

L i t t l e  change  i n  c o n d i t i o n  o f  arm s.

C o n g es ted  n o n - s c a l i n g  p a tc h e s  on o u t e r  a s p e c t  o f  

b o t h  l e g s  v a r y in g  i n  d ia m e te r  up  t o  l-J- in c h e s .

26.U .3U . D is c h a r g e d  a t  own r e q u e s t .

C o n t in u e d  a t  home on low s a l t  d i e t  w i t h  d a i l y  b a t h  

and a p p l i c a t i o n  o f  v a s e l i n e .  S a l t l e s s  b r e a d  a n d  s a l t  f r e e  

b u t t e r  were s p e c i a l l y  o b t a in e d  f o r  him. Se larom  (B a y e r ) ,  a 

c h l o r i d e - f r e e  s a l t  s u b s t i t u t e ,  was u s e d  t o  s e a s o n  h i s  f o o d .  

9 . 5 . 3U. Has had  ’’i n f l u e n z a ” d u r in g  w h ich  some o f  s m a l l e r  

l e s i o n s  d i s a p p e a r e d .

L arg e  p a tc h e s  on s c a l p ,  r i g h t  arm , b a c k  a n d  l e g s  

have  h a r d l y  changed . P a tc h  o f  p s o r i a s i s  ro u n d  b io p s y  s c a r .  

2 3 .5 .3 U . No new l e s i o n s .  L arg e  p a tc h e s  on b a c k ,  r i g h t  arm 

and  r i g h t  l e g  s t i l l  v e ry  c o n g e s te d  and  a t  t im e s  i r r i t a b l e .

No s i g n  o f  h e a l i n g  i n  c e n t r e  o f  t h e s e .

2 0 .6 .3 U . New g u t t a t e  l e s i o n s  on u p p e r  p a r t  o f  b a ck .  S c a lp ,  

c h e s t ,  lum bar r e g i o n ,  r i g h t  arm a n d  l e g  a s  b e f o r e .



11.7 .3U * ( A f t e r  3 m onths on low  s a l t  d i e t ) .  The l a r g e r  

p l a q u e s  a r e  o f  g r e a t e r  e x t e n t  t h a n  i n  A p r i l .  H a i r  c o v e re d  

p a r t  o f  s c a l p  s t i l l  t h i c k l y  s c a l i n g .  Some o f  t h e  s m a l l e r  l e s i o n s  

h av e  f a d e d  h u t  many new ones have  a p p e a re d .

1 1 .7 -3 U . Low s a l t  d i e t  s t o p p e d .

The p a t i e n t  was t r e a t e d  f o r  s i x  weeks t h e r e a f t e r  w i t h  

th e  f o l l o w i n g  o in tm e n t :

Ung. A c id i  S a l i c y l i c !
Ung. P i c i s  L iq u i d i
Ung. G lyc . P lum bi S u b a c e t .
Ung H y d ra rg .  N i t .  D i l . ,  aa  j i

S ig .  To b e  ru b b ed  i n  th o r o u g h ly  n i g h t  and  m o rn in g .

3 0 .8 .3 U .  The s m a l l e r  p a t c h e s  have c l e a r e d  up  e n t i r e l y .  T here  

i s  s t i l l  some c o n g e s t i o n  a n d  i n f i l t r a t i o n  o f  t h e  l a r g e  p a t c h  

on lu m b o - s a c r a l  r e g i o n .  No s c a l i n g  v i s i b l e .  T here  a r e  l a r g e  

a r e a s  o f  p ig m e n ta t io n  on t h e  arm s and  l e g s ,  o v e r  lo w e r  d o r s a l  

r e g i o n  and on o u t e r  s id e  o f  c a l v e s  -  th e  s i t e s  o f  th e  l a r g e  

p a t c h e s  o f  p s o r i a s i s  w h ich  have  now c l e a r e d  u p .

T h is  c a s e  h a s  b e e n  r e p o r t e d  i n  d e t a i l  a s  i t  i l l u s 

t r a t e s  t h a t  i n  t h i s  p a t i e n t  t h r e e  m onths* low  s a l t  d i e t  h a d  no  

e f f e c t  on th e  c o n d i t i o n ,  w h i le  s i x  weeks on a  w e l l  t r i e d  e x t e r n a l  

remedy p ro d u c e d  v e r y  m arked im provem ent.

SUMMARY.

( 1 )  T h ree  c a s e s  o f  p s o r i a s i s  were t r e a t e d  b y  m eans o f  low s a l t  

d i e t .  The o n ly  l o c a l  t r e a tm e n t  was a  d a i l y  warm b a t h  and  

an  i n u n c t i o n  o f  t h e  w hole  body  w i t h  y e l lo w  v a s e l i n e .



( 2 ) One showed im provement o f  no g r e a t e r  d e g re e  t h a n  had  b e e n

o b ta in e d  w h i l e  on a d i e t  o f  norm al s a l t  c o n t e n t .

( 3 ) One c a se  showed d e c id e d  im provem ent w hich  however had

commenced w h i le  on norm al s a l t  d i e t .

(U) The t h i r d  p a t i e n t ,  a c a s e  o f  c h r o n ic  w id e s p re a d  p s o r i a s i s ,  

became s t e a d i l y  w o rse  d u r in g  t h r e e  months t h a t  he  con

t i n u e d  on low s a l t  d i e t .  L o c a l  t r e a tm e n t  o f  th e  l e s i o n s  

b ro u g h t  a b o u t  g r e a t  im provem ent i n  s i x  w eeks w h i l e  on 

o r d i n a r y  d i e t .

CONCLUSION.

T here  i s  no e v id e n c e  t h a t  c h l o r i d e  m e tab o lism  i s  

ab n o rm al i n  p s o r i a s i s .  Low s a l t  d i e t  i s  o f  no t h e r a p e u t i c  

v a lu e .



v - STATISTICAL ANALYSIS.
(Prom th e  S k in  D ep ar tm en t ,  R oya l I n f i r m a r y ,  G lasgow ).

The f o l lo w in g  p a g e s  c o n ta in  a  s t a t i s t i c a l  su rv e y  o f  

a l l  c a s e s  o f  p s o r i a s i s  a t t e n d i n g  th e  O u t - p a t i e n t  D epartm ent 

o f  th e  R oya l I n f i r m a r y ,  Glasgow, d u r i n g  th e  p e r i o d  192U-1938 

( i n c l u s i v e ) .  D u r in g  th e  w hole  o f  t h i s  t im e  Dr. J .  F e rg u so n  

S m ith  was i n  c h a rg e  o f  th e  S k in  D epartm en t an d ,  i n  th e  v a s t  

m a j o r i t y  o f  c a s e s ,  t h e  d i a g n o s i s  was made i n  th e  f i r s t  i n s t a n c e  

e i t h e r  b y  him o r  by  t h e  F i r s t  A s s i s t a n t ,  D r. George H arvey .

The f i g u r e s  a r e  c o n s id e r e d  u n d e r  t h r e e  h e a d s :

A. F re q u e n c y  o f  p s o r i a s i s  a s  com pared w i t h  a l l  d e rm a to s e s .

B. Sex i n c id e n c e  o f  p s o r i a s i s .

C. F a m i l i a l  i n c id e n c e  o f  p s o r i a s i s .

As f a r  a s  p o s s i b l e  c a re  h a s  b e en  ta k e n  t h a t  t h e r e  

s h o u ld  b e  no  d u p l i c a t i o n .  C a se s  s u f f e r i n g  from  any ty p e  o f  

s k i n  d i s e a s e ,  who had  p r e v i o u s l y  a t t e n d e d  f o r  t r e a tm e n t  o f  t h e  

same c o n d i t i o n  d u r in g  th e  p e r i o d  u n d e r  c o n s i d e r a t i o n ,  a r e  n o t  

a g a i n  i n c l u d e d .

I n  some p a t i e n t s  who a t t e n d  f o r  t h e  f i r s t  t im e  a t  

t h e  S k in  D is p e n s a r y ,  th e  c o n d i t i o n  found  i s  h e ld  t o  b e  o f  a  

m e d ic a l  o r  s u r g i c a l  n a t u r e  and  t h e y  a r e  r e f e r r e d  t o  t h e  a p p r o 

p r i a t e  d e p a r tm e n t .  These c a s e s  a r e  n o t  i n c lu d e d  i n  t h e  f i g u r e s  

f o r  t o t a l  a t t e n d a n c e .  W here, how ev er ,  a  d e f i n i t e  d i a g n o s i s  o f  

some d e r m a to s i s  was made and  t h e  p a t i e n t  was r e f e r r e d  t o  a  

p h y s i c i a n ,  s u rg e o n  o r  s p e c i a l i s t  f o r  a d d i t i o n a l  a d v ic e  o r  

t r e a t m e n t ,  t h e  c a s e  h a s  b e e n  i n c l u d e d .



A. FREQUENCY OP PSORIASIS AS COMPARED WITH

ALL DERMATOSES.

Though s t a t i s t i c s  c o n c e rn in g  th e  in c id e n c e  o f  

p s o r i a s i s  have  b e en  p u b l i s h e d  on s e v e r a l  o c c a s io n s  i n  t h e  

U .S .A . ,  i t  i s  n o t  p ro p o s e d  to  d i s c u s s  th e s e  f i n d i n g s  h e r e ,  

a s  i t  i s  w e l l  known t h a t  p s o r i a s i s  i s  more p r e v a l e n t  i n  c o ld  

c l i m a t e s  th a n  i n  th e  s u b - t r o p i c a l  c o n d i t i o n s  o f  one p a r t  o f  

t h e  U .S .A . ,  t h e  S o u th e rn  S t a t e s .

F i g u r e s  g iv en  b y  i n v e s t i g a t o r s  on th e  C o n t in e n t  

o f  E urope a r e  a l s o  n o t  c o n s id e r e d .

The a u t h o r  p r o p o s e s  to  c o n f in e  h i m s e l f  t o  t h e  

r e s u l t s  o f  a n a l y s e s  made i n  th e  U n i te d  Kingdom.

I n  London, W ilson  ( I 86i+) gave t h e  i n c id e n c e  o f  

p s o r i a s i s  a s  7 .3  p e r  c e n t .  I n  h o s p i t a l  p a t i e n t s  t h e  p r o p o r t i o n  

o f  p s o r i a s i s  to  a l l  s k i n  d i s e a s e  was found  b y  Abraham (18 93 )  

t o  b e  9 p e r  c e n t . ,  b y  R a d c l i f f e  C ro c k e r  (1 90 5 )  7 p e r  c e n t . ,  

and  by  Abraham ( l9 0 6 )  5*U p e r  c e n t .

The l a t e s t  London f i g u r e s  a r e  th o s e  o f  Fox (1938) 

f ro m  th e  R o ya l N o r th e rn  H o s p i t a l .  F o r  th e  f i v e  y e a r s  f ro m  

1931  t o  1 9 3 5 , o u t  o f  a  t o t a l  o f  5 ,9 0 0  r e c o r d e d  new p a t i e n t s ,

265 -  t h a t  i s  U.U p e r  c e n t .  -  w ere  d ia g n o s e d  a s  c a s e s  o f  

p s o r i a s i s .

I n  S c o t l a n d ,  Ja m ie so n  (189U) gave t h e  i n c i d e n c e  a s

8 .L  p e r  c e n t .  M cCall A nderso n  (189U) fo u n d  t h a t  i n  Glasgow,



o u t  o f  a  t o t a l  o f  4 0 ,0 5 4  c a s e s  o f  a l l  s k in  d i s e a s e s ,  3 ,4 3 0  

( i . e . ,  8 .6  p e r  c e n t . )  had  p s o r i a s i s .

G u th r i e  (1938) gave t h e  r e s u l t s  a r r i v e d  a t  f o r  t h e  

t e n  y e a r s  from 1924 t o  1933 i n  th e  R oyal I n f i r m a r y ,  Glasgow.

I n  a  t o t a l  a t t e n d a n c e  o f  3 9 ,9 6 3 ,  a  f i g u r e  v e r y  n e a r  t h a t  o f  

M cCall A n d e rso n , o n ly  1 ,7 9 6  (4*5 p e r  c e n t . )  w ere  d ia g n o s e d  a s  

c a s e s  o f  p s o r i a s i s .

I t  i s  i n t e r e s t i n g  to  n o t e  how c l o s e l y  th e  f i g u r e s  

o f  Fox and  G u th r i e  a g r e e .  From th e  a v a i l a b l e  i n f o r m a t io n  i t  

i s  n o t  p o s s i b l e  to  e x p l a i n  t h e  d i s c r e p a n c y ,  b o t h  i n  London and 

G lasgow , b e tw e e n  t h e i r  r e s u l t s  and  th o s e  g iv e n  b y  e a r l i e r  

B r i t i s h  i n v e s t i g a t o r s .  Only Abraham (1906) gave a  f i g u r e  (5* 4  

p e r  c e n t . )  a t  a l l  com p arab le  w i t h  t h e i r  f i n d i n g s  o f  4 . 4  and  

4 . 5  p e r  c e n t ,  r e s p e c t i v e l y .

The a n a l y s i s  o f  c a s e s  a t t e n d i n g  t h e  R oyal I n f i r m a r y ,  

G lasgow , h a s  now b e en  b ro u g h t  fo rw a rd  to  th e  end o f  1938. The 

r e s u l t s  a r e  c o n ta in e d  i n  T ab le  XXIV.

Out o f  a  t o t a l  o f  63 ,4 2 3  p a t i e n t s  a t t e n d i n g  th e  Out

p a t i e n t  D ep ar tm en t f o r  a l l  t y p e s  o f  s k i n  d i s e a s e ,  2 ,7 4 9  h ad  

p s o r i a s i s .  T h i s  i s  e q u i v a l e n t  t o  a  p e r c e n ta g e  o f  4*3 .



8 6 a .

TABLE XXIV.

I n c id e n c e  o f  P s o r i a s i s  a s  com pared w i t h  A l l  S k in  D is e a s e s .

Y ear A l l  S k in  C a se s P s o r i a s i s Y ear A l l  S k in  C ases P s o r i a s i s

1924 2 ,7 7 6 120 1924-31 3 0 ,0 8 6 1 ,3 7 8

1925 2 ,9 4 4 157 1932 4 ,7 7 1 194

1926 3 ,3 1 7 161 1933 5 ,0 7 0 224

1927 3 ,6 6 5 204 1934 4 ,9 0 5 184

1928 4 ,5 0 5 194 1935 4 , 6 l 6 218

1929 4 ,1 6 0 172 1936 4 ,7 9 1 199

1930 4 ,2 8 3 193 1937 4 ,7 2 1 180

1931 4 ,4 3 6 177 1938 4 ,4 6 3 172

3 0 ,0 8 6 1 ,3 7 8 TOTAL 63 ,42 3 2 ,7 4 9



B. SEX INCIDENCE OP PSORIASIS.

M acleod (1 9 33 )  s t a t e d  t h a t  i n  t h e  U n i te d  Kingdom 

th e  i n c id e n c e  o f  p s o r i a s i s  was e q u a l  i n  t h e  two s e x e s  w h i le  

on t h e  C o n t in e n t  o f  Europe th e  p r o p o r t i o n s  a f f e c t e d  were 3 

m a le s  to  2 f e m a le s .

S e v e r a l  a n a l y s e s  o f  se x  in c id e n c e  have b e en  made 

b y  i n v e s t i g a t o r s  i n  th e  U n i te d  S t a t e s  o f  A m erica , th e  

C o n t in e n t  o f  E urope and  th e  U n i te d  Kingdom.

The r e s u l t s  a r e  c o l l e c t e d  i n  T ab le  XXV S t a t i s t i c s  

l i m i t e d  to  p r i v a t e  p a t i e n t s  a r e  n o t  i n c lu d e d .

Prom t h e  t a b l e  b e lo w  i t  a p p e a r s  t h a t  i n  t h e  

U n i te d  S t a t e s  th e  i n c id e n c e  o f  p s o r i a s i s  i s  e q u a l  i n  t h e  

two s e x e s ,  w h i le  on th e  C o n t in e n t  o f  E u ro p e , t h r e e - f i f t h s  

o f  t h e  p a t i e n t s  a r e  m a le s .  I n  t h e  U n i te d  Kingdom, on th e  

o t h e r  h a n d ,  t h r e e - f i f t h s  o f  th e  p a t i e n t s  a p p e a r  t o  b e  f e m a le s .  

The f i g u r e s  o f  o n ly  one B r i t i s h  i n v e s t i g a t o r ,  M cCall A nderson  

( 1 8 9 4 ) ,  show a  m arked  d e v i a t i o n  from  t h i s  p r o p o r t i o n .  He 

fo u n d  t h e  i n c id e n c e  e q u a l  i n  t h e  two s e x e s .
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TABLE XXV.

Sex I n c id e n c e  o f  P s o r i a s i s  i n  D i f f e r e n t  C o u n t r i e s .

A u th o r  (D a te ) T o ta l
M ales F em ales P e r c e n ta g e

C a se s M ales Fem ales

( a )  U .S .A .
BULKLEY (1 9 0 6 )  

(New York)
1597 806 791 51 1+9

( t )  EUROPE
NIELSEN (1 8 9 3 )

( i )  C o l l e c t e d  D ata 21+39 11+82 957 6 l 39

(1 1 )  Copenhagen 520 31k 206 60 1+0

JORDAN (1931 )  
(Moscow)

380 259 121 68 32

TOTAL (EUROPE) 3339 2055 1281+ 61 39

( c )  UNITED KINGDOM 
ABRAHAM (1893) 355 133 222 37 63

ANDERSON (18 94 ) 311+ 161 153 51 1+9

ABRAHAM (1 9 0 6 ) 582 239 31+3 1+1 59

POX (19 38 ) 265 100 165 38 62

TOTAL (UNITED KINGDOM) 1516 633 883 1+2 58

T a b le  XXVI g i v e s  t h e  f i g u r e s  o b t a in e d  from  th e  O ut

p a t i e n t  D epartm en t o f  th e  R oyal I n f i r m a r y ,  G lasgow, f o r  t h e  

f i f t e e n  y e a r s  192k  t o  1938. Out o f  a  t o t a l  o f  271+9 c a s e s  o f  

p s o r i a s i s ,  1159 (1+2.2 p e r  c e n t . )  w ere m a le s  a n d  1590 ( 5 7 .8  p e r  

c e n t . )  w ere  f e m a le s .  These p e r c e n t a g e s  a g r e e  e x a c t l y  w i t h  th o s e  

fo u n d  from  an  a d d i t i o n  o f  th e  r e s u l t s  g iv e n  i n  p r e v i o u s  B r i t i s h  

a n a l y s e s .  The num bers a r e  s u f f i c i e n t l y  l a r g e  to  s t a n d  co m p ar iso n
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w i t h  B u l k l e y ’s f i g u r e s  from th e  New York S k in  and  C an ce r  

H o s p i t a l  and  N i e l s e n ’ s com bined E u ropean  s t a t i s t i c s .

I n  6 0 ,6 7 4  p a t i e n t s ,  s u f f e r i n g  from  a l l  s k in  d i s e a s e s  

e x c e p t  p s o r i a s i s ,  1+9*6 p e r  c e n t ,  w ere  m a le s  and  50.1+ p e r  c e n t ,  

f e m a le s  (T a b le  XXVIA). The h i g h e r  i n c i d e n c e  o f  p s o r i a s i s  i n  

f e m a le s  i s  n o t  t h e r e f o r e  due t o  a  p re p o n d e ra n c e  o f  fem ale  

a t t e n d a n c e s  f o r  s k i n  d i s e a s e s  g e n e r a l l y .  I n  th e  o t h e r  s t a t i s t i c s  

q u o te d  t h i s  p o i n t  i s  n o t  "brought o u t .  Prom th e  i n q u i r i e s  made 

i n  t h e  U n i te d  S t a t e s  and  Europe i t  i s  n o t  p o s s i b l e  t o  s a y  w h a t  

a r e  th e  r e l a t i v e  p r o p o r t i o n s  o f  m a le s  an d  fe m a le s  a t t e n d i n g  f o r  

o t h e r  d e rm a to s e s .

The in c i d e n c e  o f  p s o r i a s i s  i n  m ale  p a t i e n t s  a s  

com pared w i t h  a l l  m ale  p a t i e n t s  a t t e n d i n g  th e  O u t - p a t i e n t  

D e p ar tm en t  f o r  D is e a s e s  o f  th e  S k in  was 3*7 p e r  c e n t ,  and  i n  

f e m a le  p s o r i a t i c s  a s  com pared w i t h  a l l  f i r s t  a t t e n d a n c e s  b y  

f e m a le s  1+.9 p e r  c e n t .  As a l r e a d y  s t a t e d  (p .  86 ) ,  th e  p e r c e n ta g e  

f o r  b o t h  s e x e s  was 4*3-

TABLE XXVIA.

Sex I n c id e n c e

( i )  P s o r i a s i s : ( i i )  A l l  O th e r  S k in  D is e a s e s

M ales : F em ales  M ales  : Fem ales

1159 : 1590 3 0 ,0 8 0  : 3 0 ,5 9 4

1 .0  : 1 . 4  * 1 *02

As p e r c e n t a g e  o f  a l l  c a s e s  ( b o th  s e x e s )

42.2%  57.8% 49.6% 50.4%



c .  FAMILIAL INCIDENCE IN PSORIASIS.

( ! )  HISTORICAL REVIEW.

W il la n  ( 1 8 0 8 ) ,  th e  f a t h e r  o f  B r i t i s h  d e rm a to lo g y ,  

d e s c r i b e d  u n d e r  t h e  name o f  L ep ra  v u l g a r i s  th e  d i s e a s e  we now 

know a s  P s o r i a s i s .  Of i t  he s a i d ,  ”1 am c o n v in c e d  b y  c l o s e l y

a t t e n d i n g  t o  a  g r e a t  number o f  c a s e s  ............  t h a t  an  h e r e d i t a r y

p r e d i s p o s i t i o n  t o  i t  e x i s t s . ”

A m i n o r i t y  o f  t w e n t i e t h - c e n t u r y  d e r m a t o l o g i s t s  

how ever have  d i s a g r e e d  w i t h  h i s  c o n v i c t i o n .

P o l l i t z e r  (1 9 0 9 )  c o n s id e r e d  t h a t  h e r e d i t y  t h a t  

a f f e c t e d  one c h i l d  and s p a r e d  a l l  t h e  o t h e r s  m ust b e  c h a r a c t e r 

i s e d  a s  c a p r i c i o u s .  He th o u g h t  t h a t  h e r e d i t y  was o f  a s  l i t t l e  

s i g n i f i c a n c e  i n  p s o r i a s i s  a s  i n  l e p r o s y  o r  s c a b i e s .

Knowles (1 912 )  fo u n d  o n ly  on s i x  o c c a s io n s  i n  s e v e r a l  

h u n d re d s  t h a t  t h e r e  was more th a n  one c a s e  i n  a  f a m i ly .  I n  th e  

o p in io n  o f  G o rb u lev  ( 1 9 2 8 ) ,  i n h e r i t a n c e  was o f  no s i g n i f i c a n c e .  

I n  o n ly  20 o u t  o f  452 c a s e s  was th e  i l l n e s s  f a m i l i a l .

K i l r o y  (1 9 2 1 )  c o n s i d e r e d  t h a t  t h e r e  was no e v id e n c e  

t h a t  t h e  d i s e a s e  was more p r e v a l e n t  among t h e  c h i l d r e n  o f  t h o s e  

h a v in g  p s o r i a s i s  t h a n  among th e  c h i l d r e n  o f  t h o s e  who w ere  f r e e  

from  i t .  However, Hoede (1 9 3 2 )  fo u n d  fro m  a  s tu d y  o f  537 c a s e s  

t h a t  th e  i n c id e n c e  o f  p s o r i a s i s  among th e  s i b l i n g s ,  where one 

o r  o t h e r  o f  t h e  p a r e n t s  had  p s o r i a s i s ,  was much g r e a t e r  t h a n  

w here  b o t h  p a r e n t s  w e re  f r e e  o f  th e  d i s e a s e .  In  45 c a s e s  w here
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th e  f a t h e r  was a f f e c t e d  an d  2+3 w here th e  m o th e r had  p s o r i a s i s ,  

th e  p r o p o r t io n  o f  h e a l th y  t o  a f f e c t e d  c h i l d r e n ,  e x c lu d in g  the  

o r i g i n a l  c a s e s ,  was 1 : 8 .1 .  In  2+2+9 c a s e s  w here "both p a r e n t s  

w ere f r e e  o f  p s o r i a s i s ,  th e  r a t i o  o f  a f f e c t e d  to  u n a f f e c te d  

s i b l i n g s  was 1 : 2 1 . 3 .

W alker (1 9 3 2 ) was no b e l i e v e r  in  th e  im p o rtan c e  o f

h e r e d i t y  i n  p s o r i a s i s .  ” ............  i t  i s  beyond  q u e s t io n  t h a t  one

n o t  i n f r e q u e n t l y  comes a c r o s s  i t  i n  two o r  m ore members o f  th e  

same f a m i ly .  T h is  o c c u rre n c e  m akes much m ore im p re s s io n  upon  

th e  o b s e r v e r  th a n  th e  many c a s e s  i n  w h ich  no  such  e v e n t was n o te d .  

As a  m a t t e r  o f  f a c t ,  n o t  one i n  te n  o f  my c a s e s  o f  p s o r i a s i s  h a s  

h ad  an y  t r a c e a b le  f a m ily  c o n n e x io n . 11

I t  i s  o f  i n t e r e s t  t h a t  a n o th e r  em in en t S c o t t i s h  

a u t h o r i t y ,  M cCall A nderson  (189U ), from  a  s tu d y  o f  n e a r l y  k ,000  

c a s e s ,  s h o u ld  s t a t e ,  "T h a t th e  d i s e a s e  i s  h e r e d i t a r y ,  how ever, 

any  one who h a s  an y  e x p e r ie n c e  o f i t  can  v e r i f y . ”

Cockayne (1 9 3 3 ) re v ie w e d  th e  l i t e r a t u r e  i n  f a v o u r  o f  

h e r e d i t a r y  t r a n s m is s io n  in  p s o r i a s i s  b u t  u n f o r t u n a t e l y  m isq u o te d  

th e  f i g u r e s  f o r  f a m i l i a l  in c id e n c e  g iv e n  b y  von H e in e r  (1 9 2 6 ) 

and  P u r s t  (1 9 2 7 ) . The f in d in g s  o f  th e s e  two a u th o r s  w i l l  b e  

c o n s id e r e d  a lo n g  w i th  o th e r  r e f e r e n c e s  n o t  g iv e n  b y  C ockayne.

N ie ls e n  (1 8 9 3 ) fo u n d  f a m i l i a l  in c id e n c e  i n  2 8 .8  p e r  

c e n t ,  o f  306 p s o r i a t i c s .  He c o n s id e r e d ,  how ever, t h a t  th e r e  

was no p ro o f  t h a t  th e  o r i g i n  o f  p s o r i a s i s  i n  s e v e r a l  members 

o f  th e  same f a m ily  sh o u ld  be e x p la in e d  b y  h e r e d i t y ;  i t  m ig h t 

j u s t  a s  w e l l  b e  a s c r ib e d  to  c o n ta g io u s n e s s .  In  my o p in io n ,  th e



g r e a t  r a r i t y  o f  c o n ju g a l  p s o r i a s i s  i s  a  w e ig h ty  argum ent a g a i n s t  

t h i s  e x p la n a t io n .

K aposi (1 8 9 5 ) and  C ro c k e r  (1 9 0 5 ) b e l i e v e d  t h a t  

p s o r i a s i s  was h e r e d i t a r y  i n  th e  se n se  o f  a  f a m i l i a l  t i s s u e  

p r o c l i v i t y .  Abraham (1 9 0 6 ) o b ta in e d  a  p o s i t i v e  f a m ily  h i s t o r y  

i n  2 3 .8  p e r  c e n t ,  o f  h i s  c a s e s .  He c o n s id e r e d  t h a t  s t a t i s t i c s  

d id  n o t  le n d  w e ig h t to  th e  h e r e d i t a r y  th e o r y  b u t  t h a t  th e r e  m ig h t 

b e  a  f a m i ly  s u s c e p t i b i l i t y  to  th e  a c q u i s i t i o n  o f p s o r i a s i s .

B u lk le y  (1 906 ) fo u n d  t h a t  i n  382 c a s e s  w here a c c u r a te  

in f o r m a t io n  was g iv e n , 65 ( i . e .  17 p e r  c e n t . )  showed e i t h e r  

a n t e r i o r  o r  p o s t e r i o r  h e r e d i t y .  He th o u g h t how ever t h a t  h e r e d i t a r y  

in f lu e n c e s  w ere  u n im p o r ta n t  a s  g e n e r a l l y  th e r e  was o n ly  one c h i l d  

a f f e c t e d  among many h e a l th y  o n e s .

von H e in e r  ( l9 2 6 )  gave t h e  f a m i l i a l  in c id e n c e  a s  17 

p e r  c e n t ,  i n  136 c l i n i c  p a t i e n t s ,  w h ile  i n  46  p r i v a t e  p a t i e n t s  

th e  p e rc e n ta g e  was 2 9 . F u r s t  (1 9 2 7 ) i n  37 f a m i l i e s  d is c o v e re d  

t h a t  36 p e r  c e n t ,  h ad  p s o r i a s i s .  The s e r i e s  o f  th e s e  tw o a u th o r s

a r e  to o  s m a ll  f o r  s t a t i s t i c a l  p u rp o s e s .

N obl (1 9 2 8 ) c o n s id e r e d  t h a t  p s o r i a s i s  depended  on 

h e r e d i t a r y  and  c o n s t i t u t i o n a l  f a c t o r s  b u t  n eed ed  some e x c i t i n g  

c a u se  t o  b r i n g  o u t th e  c h a r a c t e r i s t i c  r e a c t i o n  o f  th e  s k in .

The i n v e s t i g a t i o n  b y  Hoede (1932 ) o f  539 c a s e s  showed

th e  o c c u r re n c e  o f  p s o r i a s i s  in  o th e r  members o f  t h e i r  f a m i l i e s

i n  39 p e r  c e n t .  From a  s tu d y  o f  512 p e d ig r e e s ,  h e  d is c o v e re d  

t h a t  i n  190 f a m i l i e s  more th a n  one member w as a f f e c t e d  w i th



p s o r i a s i s .  C o n ju g a l p s o r i a s i s  was fo u n d  f i v e  tim es o n ly . One 

o f  th e s e  u n io n s  w as c h i l d l e s s  and  i n  a n o th e r  th e  o n ly  son ag ed  

f i v e  was s t i l l  h e a l th y .  I n  th e  o th e r  t h r e e  c a s e s  one o u t o f  o n e , 

one o u t o f  two and two o u t o f  s ix  c h i l d r e n  h ad  p s o r i a s i s .

(2 )  DIFFICULTY OF OBTAINING ACCURATE FAMILY HISTORIES.

I t  i s  more u s u a l  t o  g e t  a  p o s i t i v e  f a m ily  h i s t o r y  

from  a  p a t i e n t  who h a s  had  p s o r i a s i s  f o r  san e  tim e  th a n  in  th e  

c a s e  o f  a  f i r s t  a t t a c k .  In  su c h  a  c a s e ,  a  p s o r i a t i c  may v o lu n te e r  

in f o r m a t io n  a b o u t one o r m ore a f f e c t e d  r e l a t i v e s .  The d is e a s e  

g e n e r a l l y  i s  so  c h a r a c t e r i s t i c ,  t h a t  an  i n t e l l i g e n t  p a t i e n t  who 

h a s  had  th e  c o n d i t io n  f o r  some tim e  i s  u s u a l ly  a b le  to  d ia g n o s e  

i t  c o r r e c t l y ,  s h o u ld  a n o th e r  member o f  th e  f a m ily  become a f f e c t e d .

On th e  o th e r  hand  c o n fu s io n  may a r i s e  b y  th e  p a t i e n t * s  

c o n s id e r in g  a  p r e v io u s  a t t a c k  o f  squam ous eczem a o r  s e b o r rh o e ic  

d e r m a t i t i s  i n  a  r e l a t i v e  t o  h ave  b een  p s o r i a s i s .

The d i f f i c u l t y  o f  o b ta in in g  a c c u r a te  h i s t o r i e s  even  

o f  t h e i r  own i l l n e s s e s  from  many p a t i e n t s  o f  th e  h o s p i t a l  c l a s s  

i s  w e l l  known. T h is  i s  r e f l e c t e d  i n  th e  f a c t  t h a t  s t a t i s t i c s  

o f  th e  f a m i l i a l  in c id e n c e  o f  p s o r i a s i s  show a  h ig h e r  p e rc e n ta g e  

i n  p r i v a t e  th a n  i n  h o s p i t a l  p a t i e n t s .

In  m ild  c a s e s ,  w here th e  d i s e a s e  re m a in s  l o c a l i s e d  

on th e  e lbow s and k n e e s  f o r  y e a r s ,  no  t r e a tm e n t  i s  u n d e r ta k e n  

i n  many c a s e s ,  e s p e c i a l l y  among m a le s . Women p a r t i c u l a r l y  may 

h av e  a  n a t u r a l  r e l u c ta n c e  to  d i s c l o s e  t o  t h e i r  r e l a t i v e s  t h a t



th e y  s u f f e r  from  a d is e a s e  o f  th e  s k in .  S im i l a r ly ,  i n  th o s e  

t r a d e s  w here fo o d  i s  h a n d le d , th e  p s o r i a t i c  may h id e  h i s  d i s 

a b i l i t y  i n  c a s e  he sh o u ld  lo s e  h i s  em ploym ent. The te n d e n c y  o f  

th e  d is e a s e  t o  a f f e c t  c o v e re d  p a r t s  a id s  i n  t h i s  c o n c e a lm e n t.

I t  i s  p ro b a b le  t h a t  some o f  th e  young c h i ld r e n  i n  a  

l a r g e  f a m ily  w i l l  l a t e r  b e  a f f e c t e d  b u t  a t  th e  tim e  o f  th e  

e n q u iry  th e y  c a n n o t be  in c lu d e d .  A c a s e  in  a  d e c e a se d  r e l a t i v e  

o r  i n  one l i v i n g  in  a  d i f f e r e n t  p a r t  o f  th e  c o u n try  may b e  unknown 

to  th e  p a t i e n t .  The c o n s ta n t  e m ig ra t io n  from  th e  W est o f  S c o t la n d  

p r i o r  to  1914  h a s  l e d  to  a  c o n s id e r a b le  num ber o f  p e rs o n s  now 

o f  m id d le  age  h a v in g  u n c le s ,  a u n ts  and  c o u s in s  in  th e  D om inions 

and  U n ite d  S t a t e s  o f  whom th e y  know v e ry  l i t t l e .

A n o th e r  d i f f i c u l t y  i s  c a u se d  by  th e  l a r g e  num bers 

o f  young men k i l l e d  i n  th e  War o f  1 9 1 4 -1 8 . Those who w ere  p r e 

d is p o s e d  to  p s o r i a s i s  m ig h t l a t e r  have b e en  a f f e c t e d  i f  t h e i r  
%

l i v e s  h ad  b e en  p ro lo n g e d .

Hoede (1 9 3 2 ) n o te d  t h a t  a lm o s t a lw a y s  th e r e  w as a  

n e g a t iv e  f a m ily  h i s t o r y  i n  c a s e s  b o rn  o u t o f  w ed lock . T h is  o f  

c o u rs e  i s  l a r g e l y  due to  th e  i m p o s s i b i l i t y  o f  o b ta in in g  p ro o f  

o f  i n h e r i t a n c e  from  th e  f a t h e r ' s  s i d e .  S u f f e r e r s  from  w id e s p re a d  

p s o r i a s i s  a r e  a p t  to  rem ain  s i n g l e ,  n o t  o n ly  f o r  a e s t h e t i c  r e a s o n s ,  

b u t  a l s o  b e c a u s e  th e y  do n o t  w ish  to  t r a n s m i t  an  in c u r a b le  m alad y  

t o  t h e i r  c h i l d r e n .  In  i l l i c i t  i n t e r c o u r s e  th e s e  s c r u p le s  do n o t  

h o ld  to  a n y  e x t e n t ,  so t h a t  p s o r i a t i c s  a r e  i l l e g i t i m a t e  c h i ld r e n  

o f t e n e r  th a n  i s  g e n e r a l l y  r e c o g n is e d .  I  h ave  n o t  a t te m p te d  to  

i n q u i r e  i n t o  t h i s  d e l i c a t e  q u e s t io n ,  so  c a n  o f f e r  no  o p in io n  on 

H oedefs  v ie w s .
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(3 )  PERSONAL INVESTIGATION.

Pop th e  f i v e  y e a r s  from  O c to b er 1934 to  Sep tem ber 1939 

a n o te  was k e p t  o f  a l l  new p a t i e n t s  who had  a  p o s i t i v e  f a m ily  

h i s t o r y .  In  134 o f  t h e s e  c a s e s ,  o u t o f  a  t o t a l  o f  148, th e  r e l a 

t i o n s h ip  o f  th e  o th e r  members a f f e c t e d  was a l s o  n o te d .  U n fo r tu n a te ly  

i n  th e  c a s e  o f  g r a n d p a re n ts  and  c o l l a t e r a l s ,  th e  r e c o r d s  s t a t e  o n ly  

i n  a  few  in s t a n c e s  w h e th e r  th e  r e l a t i o n s h i p  was on th e  p a t e r n a l  o r  

m a te rn a l  s i d e .

I t  w i l l  be s e e n  fro m  T ab le  XXVTI t h a t  148 o u t  o f  924 

c a s e s  o f  p s o r i a s i s  ( 1 6 .0  p e r  c e n t . )  s t a t e d  t h a t  o th e r  members o f  

th e  f a m i ly  w ere  a f f e c t e d .  In  m a les  th e  p e rc e n ta g e  was 13*5 a s  

a g a i n s t  1 8 .1  i n  f e m a le s .  T h is  d i f f e r e n c e  may p a r t l y  be  e x p la in e d  

b y  th e  w e ll-know n  f a c t  t h a t  th e  m o th e r  in  a  h o u se h o ld  g e n e r a l l y  

knows much m ore a b o u t th e  f a m i ly  a i lm e n ts  th a n  d o e s  t h e  f a t h e r .

TABLE XXVTI.

F a m i l i a l  In c id e n c e  o f  P s o r i a s i s .

TO1:CAL CASES p o s it iv :E FAMILY HISTORY
M ales F em ales B oth

S ex es M ales Fem ales B oth
S exes

193k  (O c t .D e c .) 20 22 42 2 8 10

1935 109 109 218 17 15 32

19 36 89 110 199 9 27 36

1937 80 100 180 12 16 28

1938 76 9 6 172 11 14 25
1939 ( J a n . - S e p t ) ; 48 65 113 6 11 17

TOTAL (5  y e a r s ) 422 502 924 57 91 148

P e rc e n ta g e  o f  a l l  p a t i e n t s  w ith  p o s i t i v e  f a m ily  h i s t o r yt» »» tt i» t»
tt t» »* <»” m ale  

11 fem a le It
1 3 .5
1 8 .1



Below  i s  n o te d  th e  r e l a t io n s h ip  to  th e  p a t i e n t s  o f

o t h e r  a f f e c t e d  members i n  th e  f a m ily  i n  134 c a s e s .

M a les : F em ales :

F a th e r  o n ly ................................................  10
F a th e r  an d  m o th e r ................................  1
F a th e r  a n d  s e v e r a l  b r o t h e r s   1
F a th e r  and  two s i s t e r s ..................... 1
F a th e r  an d  one a u n t ............................  1
M other o n ly ................................................  10
M other and one b r o t h e r ......................  1
M other an d  one s i s t e r ........................
M other and one c o u s in ........................  1
One b r o t h e r ................................................  5
T h ree  b r o t h e r s .........................................  1
One b r o t h e r  and  one g r a n d f a th e r .
One s i s t e r . ................................................  8
Two s i s t e r s ................................................  1
One s i s t e r  and  one a u n t ......................  1
One s o n ..........................................................
One son  an d  h u sb a n d ..................... • • • •
One d a u g h te r ....................................
Two d a u g h te r s ...........................................  -
G ra n d fa th e r  o n ly ....................................  2
G randm other o n ly ....................................  1
G randm other ( m a te rn a l)  and

a u n t  ( m a te r n a l ) ......................  1
One u n c l e .....................................................
U ncle  ( m a t e r n a l ) ....................................  1
One u n c le  an d  one a u n t ......................  1
One u n c le  and one c o u s in .................  1
One a u n t .......................................................  1
One nephew ................................................... 1
One n i e c e  .......................................
One c o u s in ................................................... 1
S e v e ra l  c o u s i n s .......................................  1
2 m embers o f  f a m i ly .............................  1

54

21

13

2
4

l
13

3 
1 
5 
1
4  2

3
1
12
2

80

T h ere  w ere  2 c a s e s  i n  th e  f a m i ly  113 t im e s .

it it 3  ti « « « 1 5  »

II It ^  n ii it h 2 11
S e v e ra l  (num ber n o t  s t a t e d )  4  M

T o ta l

31
1
1
1
1

23
1
2
1
9
1
121
1
1
3
1
5 
1
6
3

1
1
1
1
1
4  
2 
1 
3 
3 
1

134



Two i n s t a n c e s  o f  c o n ju g a l  p s o r i a s i s  o c c u r re d  i n  t h i s  

s e r i e s  w here h o th  p a r e n t s  and  one so n  w ere a f f e c t e d .  E x c lu d in g  

th e s e  two c a s e s  t r a n s m is s io n  o f  th e  d i s e a s e  was th ro u g h  th e  

f a t h e r  i n  3k  c a s e s  and  th ro u g h  th e  m o th e r in  38 c a s e s .  In  two 

o f  t h e  l a t t e r  th e  p r e d i s p o s i t i o n  t o  th e  d i s e a s e  came from  th e  

m a te r n a l  s id e  h u t  th e  m o th e r h e r s e l f  was n o t  a f f e c t e d .  U n fo r tu 

n a t e l y  i n  60  c a s e s  th e  r e c o r d s  do n o t  i n d i c a t e  w h e th e r  th e  

i n h e r i t a n c e  was fro m  th e  p a t e r n a l  o r  m a te r n a l  s i d e .

Hoede (1 9 3 2 ) i n  a  much more c o m p le te  i n v e s t i g a t i o n  

i n  w h ich  he c o m p ile d  512 f a m ily  t r e e s  fo u n d  th e  fo l lo w in g  

r e s u l t s .

1 P s o r i a t i c  i n  322 f a m i l i e s

2 P s o r i a t i c s  11 105 M

3 « « 50 It

4  »» « 19 «

3 » « 10  M

5  it it 2  11

7  it it 2 M

8 11 M 1 f a m i ly

10 11 w 1 M

Out o f  190 f a m i l i e s  i n  w hich  t h e r e  w ere two o r  m ore 

c a s e s ,  85 f a m i l i e s  showed m ore th a n  two c a s e s .  In  th e  a u th o r ’ s 

a n a l y s i s  o f  th e  r e c o r d s  o f  th e  R oyal I n f i r m a r y  o n ly  21 o u t  o f  

13k  f a m i l i e s  h ad  more th a n  two members a f f e c t e d ,  and  i n  h i s  

o p in io n  a  m ore th o ro u g h  in q u i r y  i n t o  th e  f a m i ly  h i s t o r y  w ould 

r e v e a l  many m ore r e l a t i v e s  who s u f f e r e d  from  p s o r i a s i s .  T h is



how ever i s  m e re ly  a  p e r s o n a l  o p in io n  w h ich  h a s  no d a ta  to  

s u p p o r t  i t .

T h is  a n a l y s i s  shows t h a t  a p p ro x im a te ly  one i n  e v e ry  

s i x  c a s e s  o f  p s o r i a s i s  knew o f  o th e r  members o f  th e  f a m ily  

who w ere a f f e c t e d .  In  th e  g r e a t  m a jo r i t y  o n ly  one o th e r  member 

was known to  have p s o r i a s i s .  Prom th e  f in d in g s  o f  t h i s  i n q u i r y  

i t  c a n n o t be  s a id  t h a t  p s o r i a s i s  i s  an  h e r e d i t a r y  d i s e a s e .

In  a  c o n s id e r a b le  num ber o f  c a s e s ,  how ever, t h e r e  a p p e a rs  to  

b e  a  f a m i l i a l  r e d i s p o s i t i o n .  What o th e r  f a c t o r s  a r e  r e q u i r e d  

to  d e te rm in e  t h e  o n s e t  o f  an  a t t a c k  i n  one p r e d is p o s e d  to  th e  

d i s e a s e  i s  a  q u e s t io n  s t i l l  r e q u i r i n g  e l u c i d a t i o n .  The a u th o r  

b e l i e v e s  t h a t  r e p e a te d  s l i g h t  t ra u m a ta  a r e  o f  im p o r ta n c e , e .g .  

th e  f r i c t i o n  o f  c lo t h i n g  on th e  e x te n s o r  a s p e c t s  o f  arm s and 

l e g s  and  on th e  b u t to c k s .  The im provem ent o b ta in e d  in  m ost 

c a s e s  b y  r e s t  i n  bed  te n d s  to  s u p p o r t  t h i s  v iew . The s c a r c i t y  

o f  p s o r i a s i s  among th o s e  b o m  i n  t r o p i c a l  c l im a te s  and  e s p e c i a l l y  

among n e g ro e s  p o i n t s  to  l a c k  o f  s u n l i g h t  and  o f  t h e  p r o t e c t i v e  

p ig m e n t p ro d u ce d  i n  th e  s k in s  o f  t r o p i c a l  r a c e s  a s  f a c t o r s  

w h ich  may b e  o f  im p o rta n c e  i n  th e  e t i o l o g y  o f  t h i s  d e rm a to s is .

No f i n a l  o p in io n  how ever can  be  g iv e n  on th e s e  s u b j e c t s .



(U) THE MODE OF TRANSMISSION OP FAMTLTAL SUSOEPTTRTT.TTY

A s m a ll  num ber o f  i n v e s t i g a t o r s  have  c o n s id e re d  

t h i s  q u e s t io n  on M en d e lian  l i n e s  by  s tu d y in g  p e d ig r e e s  o f  

a f f e c t e d  f a m i l i e s .

M arcuse (1911 ) s tu d i e d  th ro u g h  f o u r  g e n e r a t io n s  th e  

d e s c e n d a n ts  o f  two b r o t h e r s  w i th  p s o r i a s i s  an d  one u n a f f e c te d  

s i s t e r .  He c o n c lu d e d  t h a t  p s o r i a s i s  can  e x i s t  a s  a  f a m i l i a l  

m alady  th ro u g h  s e v e r a l  g e n e r a t i o n s .  The M en d e lian  law s o f  

i n h e r i t a n c e  w ere n o t  fo l lo w e d  in  th e  c a s e s  q u o te d . The d i a t h e t i c  

c h a r a c t e r  o f  p s o r i a s i s  i n  th e  c a s e s  u n d e r  c o n s id e r a t i o n  was v e ry  

p r o b a b le .

von H e in e r  (1 9 2 6 ) p u b l is h e d  f o u r  f a m ily  t r e e s .

E x c lu d in g  th e  y o u n g e s t g e n e r a t io n ,  some o f  whom m ig h t s t i l l  

b e  a f f e c t e d ,  h e  fo u n d  t h a t  h a l f  h ad  p s o r i a s i s  and  h a l f  w ere 

f r e e  o f  th e  d i s e a s e .  He c o n c lu d e d  t h a t  th e  i n h e r i t a n c e  was o f  

an  i r r e g u l a r  dom inan t ty p e . One o f  von H e in e r* s  p e d ig r e e s  

show ed a  m a rr ia g e  be tw een  u n r e l a t e d  p e r s o n s  b o th  s u f f e r in g  from  

p s o r i a s i s .  The m a r r ia g e  o f  two h e te ro z y g o u s  d om inan ts  sh o u ld  

r e s u l t  in  th e  c h i ld r e n  b e in g  hom ozygous d o m in a n ts , h e te ro z y g o u s  

d o m in a n ts  and nozm al i n  th e  r a t i o  o f  1 : 2 : 1 . T here  s h o u ld  b e  

t h r e e  ab n o rm a l s i b l i n g s  to  one n o rm al a n d  a l l  th e  c h i l d r e n  o f  

th e  hom ozygous dom inan t sh o u ld  have th e  a b n o rm a li ty .  Prom th e  

a b o v e -m e n tio n e d  u n io n  th e r e  w ere t h r e e  sons o f  whom two w ere 

h e te r o z y g o u s ,  one w ith  p s o r i a s i s  and th e  o th e r  n o rm al b u t  h i s  

so n  h a d  p s o r i a s i s .  The t h i r d  son  w as p ro b a b ly  hom ozygous f o r  

a l l  h i s  f o u r  c h i l d r e n  h a d  p s o r i a s i s .



F u r s t  (1 9 2 7 ) gave two p e d ig r e e s  e a c h  o f th r e e  g e n e r 

a t i o n s  show ing  e le v e n  c a s e s  in  one and  n in e  c a s e s  in  th e  o th e r  

i n  w hich  i n h e r i t a n c e  was d o m in an t. F u r th e r  f a m ily  t r e e s  show ing 

p s o r i a s i s  i n  t h r e e  s u c c e s s iv e  g e n e r a t io n s  c o n firm e d  t h i s  f i n d in g .  

Though p r o o f  o f  dom inan t ty p e  o f i n h e r i t a n c e  was la c k in g  i n  many 

c a s e s ,  t h i s  w as e x p la in e d  b y  th e  f a c t  t h a t  p s o r i a s i s  i t s e l f  i s  

n o t  i n h e r i t e d  b u t  o n ly  th e  p r e d i s p o s i t i o n  t o  th e  d i s e a s e .  T here  

i s  no m ethod  o f show ing t h i s  p r e d i s p o s i t i o n  when l a t e n t .

In  a d d i t i o n  to  F u r s t ! s two p e d ig r e e s ,  Leven (1 9 2 7 -2 8 ) 

h a s  p u b l is h e d  two f a m ily  t r e e s  i n  w h ich  p s o r i a s i s  beh av ed  a s  a 

s im p le  d o m in a n t. A l l  f o u r  p e d ig r e e s  showed a b o u t e q u a l  num bers 

o f  a f f e c t e d  an d  n o rm al s i b l i n g s  when one p a r e n t  w as a f f e c t e d ,  

a l l  s i b l i n g s  b e in g  n o rm al when b o th  p a r e n t s  w ere n o rm al.

C ockayne (1 9 3 3 ) s t a t e d  t h a t  o th e r  p u b l is h e d  p e d ig r e e s  

a l l  showed a  p re p o n d e ra n c e  o f  no rm al o v e r  a f f e c t e d  s i b l i n g s  and  

t r a n s m is s io n  b y  a p p a r e n t ly  n o rm al i n d i v i d u a l s .  In  th e s e  f a m i l i e s  

dom inance was i r r e g u l a r  o r  in c o m p le te .  I f  how ever p s o r i a s i s  w ere  

due to  an  i n h e r i t e d  p r e d i s p o s i t i o n  and  in  a d d i t i o n  an  e x t e r n a l  

c a u s e ,  Cockayne c o n s id e r e d  t h a t  th e  dom inance m ig h t r e a l l y  be  

c o m p le te  and r e g u l a r .  The m a jo r i t y  o f  th e  s i b l i n g s  who w ere  

a p p a r e n t ly  n o rm al and  o f  th e  c o n d u c to rs  would i n  t h i s  c a se  h ave  

i n h e r i t e d  th e  p r e d i s p o s i t i o n  b u t  w ould  n o t have b e en  ex p o sed  to  

th e  e x t e r n a l  c a u s e .

H ech t (1 9 3 0 ) o b ta in e d  32 f a m ily  t r e e s  fro m  q u e s t io n in g

lj-50 p s o r i a t i c s .  He c o n c lu d e d  t h a t  p s o r i a s i s  depended  on a  s p e c i a l



p r e d i s p o s i t i o n  o f  th e  s k in  w h ich  was h e r e d i t a r y  h u t  c o u ld  rem a in  

l a t e n t  f o r  a  l i f e t i m e .  T here  m ust a l s o  he  some e x c i t i n g  c au se  

w h ich  m ig h t h e  o f  a  t r a u m a t i c ,  i n f e c t i v e  o r  n e rv o u s  n a tu r e  h u t  

was g e n e r a l l y  unknown. He th o u g h t t h a t  th e  i n h e r i t a n c e  o f  t h i s  

p r e d i s p o s i t i o n  was in  a  few c a s e s  dom inan t h u t  was g e n e r a l ly  

r e c e s s i v e .  A l l  h u t  one o f  h i s  p e d ig r e e s  f e l l  i n to  one o r  o th e r  

o f  two m ain  g ro u p s : (1 )  i n  w hich  b o th  s e x e s  w ere e q u a l ly  

a f f e c t e d ;  (2 )  in  m a le s  o n ly  th o u g h  t r a n s m is s io n  a l s o  o c c u rre d  

th ro u g h  women. The te n d e n c y  to  p s o r i a s i s  w as common to  a l l  

m embers o f  b o th  g ro u p s b u t  i n  women o f  th e  second  g roup  some 

f a c t o r  w as p r e s e n t  w h ich  p r e v e n te d  th e  o u tb re a k  o f  p s o r i a s i s .

R uggles G a te s  (193k )  h a s  p o in te d  o u t s im p ly  th e  o u t 

s ta n d in g  d i f f e r e n c e s  b e tw een  d o m in an t and  r e c e s s i v e  i n h e r i t a n c e .  

I f  th e  c o n d i t io n  a p p e a rs  in  one o r  more o f  th e  c h i ld r e n  a s  w e l l  

a s  one o f  th e  p a r e n t s  o r  h i s  p a r e n t s ;  o r  i f  in  th e  w hole p e d ig r e e  

e v e ry  ab n o rm al p e rs o n  h a s  one p a r e n t  (an d  one o n ly )  who show s 

th e  c o n d i t i o n ,  th e  e v id e n c e  o f  dom inan t i n h e r i t a n c e  i s  v e ry  

s t r o n g .  On th e  o th e r  hand  th e  a p p e a ra n c e  o f  th e  c o n d i t io n  on 

s e v e r a l  o c c a s io n s  when b o th  p a r e n t s  a r e  n o rm al w ould p o in t  to  

r e c e s s i v e  i n h e r i t a n c e .  B o th  R u g g le sG a te s  an d  Cockayne s t r e s s  

th e  v a lu e  a s  e v id e n c e  t h a t  an  a b n o rm a li ty  i s  r e c e s s iv e  o f  an 

e x c e s s  o f  c o n sa n g u in o u s  m a r r ia g e s  r e s u l t i n g  in  th e  b i r t h  o f  

ab no rm al c h i l d r e n .

Hoede (1 9 3 2 ) , whose i n v e s t i g a t i o n  i s  b y  f a r  th e  m ost 

co m p reh en s iv e  so  f a r  a t te m p te d ,  r e f u t e d  H e c h t 's  f i n d in g s .  From 

a  s tu d y  o f  512  p e d ig r e e s  he c o u ld  n o t  f i n d  t h a t  i n h e r i t a n c e  w as



c o n f in e d  to  one s e x . The in c id e n c e  o f  co n san g u in o u s m a r r ia g e s  

was to o  low  (o n ly  2 p e r  c e n t . )  f o r  a  r e c e s s iv e  d e f e c t .  O nly 

in  v e ry  few  f a m i l i e s  w here b o th  p a r e n t s  w ere h e a l th y  was m ore 

th a n  one c h i l d  a f f e c t e d .  In  15 c a s e s  w here one o f  th e  p a r e n t s  

m a r r ie d  f o r  th e  se c o n d  tim e  p s o r i a s i s  o c c u r re d  tw ic e  i n  s t e p -  

s i b l i n g s  -  a  m ost u n l i k e l y  h a p p e n in g  i f  th e  d e f e c t  w ere 

r e c e s s i v e .  He c o n s id e r e d  t h a t  p s o r i a s i s  a c t e d  a s  an  i r r e g u l a r  

d o m in a n t.

The c o n se n s u s  o f  o p in io n  a p p e a rs  t o  b e  t h a t  i f  

p s o r i a s i s  o r  a t  l e a s t  th e  p s o r i a t i c  d i a t h e s i s  obeys M en d elian  

la w s , i t  does so  a s  a  d o m in a n t. In  th e  a u t h o r ’s  a n a l y s i s  o n ly  

16 p e r  c e n t ,  gave a  p o s i t i v e  fa m ily  h i s t o r y .  I t  seems v e r y  

p ro b a b le  t h a t  g iv e n  f a c i l i t i e s  f o r  a  th o ro u g h  s tu d y  o f  th e  

f a m i l i e s  a f f e c t e d  t h i s  f i g u r e  m ig h t b e  much h ig h e r .  I t  seem s 

v e ry  p ro b a b le  t h a t  t h e r e  i s  f a m i l i a l  p r e d i s p o s i t i o n  to  p s o r i a s i s  

i n h e r i t e d  a s  a  d o m in a n t. Now i f  an  i n d iv i d u a l  h e te ro z y g o u s  f o r  

a  dom inan t a b n o rm a li ty  m a r r ie s  a  n o rm al p e r s o n ,  a s  h ap p en s in  

th e  v a s t  m a jo r i t y  o f  c a s e s  o f  p s o r i a s i s  who m a rry , h a l f  th e  

c h i l d r e n  w i l l  be  h e te ro z y g o u s  f o r  t h i s  d e f e c t  and  h a l f  w i l l  be  

n o rm a l. The l a t t e r  c an  m a rry  w ith o u t  f e a r  o f  t h e i r  c h i l d r e n  

b e in g  a f f e c t e d  o r  o f  p a s s in g  on th e  d e f e c t  to  l a t e r  g e n e r a t i o n s .  

In  th e  c a se  o f  th e  h e te ro z y g o u s  c h i l d r e n  i f  th e y  m a rry  h a l f  o f  

t h e i r  c h i l d r e n  s h o u ld  b e  n o rm a l. In  sm a ll  human f a m i l i e s  o f  

c o u rs e  t h e s e  r u l e s  a r e  o n ly  v e ry  a p p ro x im a te . I f  how ever i t  

i s  a d m it te d  t h a t  i t  i s  o n ly  a  d i a t h e s i s  and n o t  p s o r i a s i s  

i t s e l f  t h a t  i s  i n h e r i t e d ,  th e  p r o b a b i l i t y  o f  p s o r i a s i s  o c c u r r in g



i n  a  f a m ily  o f  s i x  c h i ld r e n  w ith  one p s o r i a t i c  p a r e n t  can  h e  

ro u g h ly  a r r i v e d  a t .  T h ree  o f  t h e  c h i l d r e n  w i l l  n o t  i n h e r i t  th e  

p r e d i s p o s i t i o n  and  so  c a n n o t d ev e lo p  p s o r i a s i s .  The o u tb re a k  

o f  p s o r i a s i s  i n  th e  o th e r  t h r e e  c h i ld r e n  a p p e a rs  a l s o  to  b e  

d e p e n d e n t on some e x c i t i n g  f a c t o r  w hich  may o r  may n o t  come i n t o  

p l a y .  T h is  e x p la in s  why o n ly  one c h i l d  i s  a f f e c t e d  in  th e  

m a j o r i t y  o f  c a s e s ,  th o u g h  two o r  ev en  t h r e e  may d e v e lo p  p s o r i a s i s .  

In  o n ly  one in s t a n c e  i n  o u r s e r i e s  w ere t h e r e  t h r e e  s i b l i n g s  who 

i n h e r i t e d  th e  d i s e a s e  fro m  t h e i r  a f f e c t e d  f a t h e r .

In  a n o th e r  f a m ily  f o u r  b r o t h e r s  had  p s o r i a s i s  th ough  

n e i t h e r  p a r e n t  w as a  p s o r i a t i c .  Such exam ples how ever a r e  r a r e .  

Age o f  O n s e t . The in f o r m a t io n  g iv e n  i n  th e  O u t - p a t ie n t  r e c o r d s  

d o e s  n o t  in c lu d e  th e  age  a t  w h ich  p s o r i a s i s  f i r s t  a p p e a re d .

No u s e f u l  p u rp o se  w ould be  s e rv e d  b y  d e t a i l i n g  th e  a g e s  o f  t h e  

p a t i e n t s  on t h e i r  f i r s t  a t te n d a n c e  a t  th e  R oyal I n f i rm a ry .

S e a so n . No a c c u r a t e  in f o rm a t io n  i s  a v a i l a b l e  a s  to  th e  m onth 

when th e  v a r io u s  a t t a c k s  commenced. Some p a t i e n t s  r e p o r t e d  

im m e d ia te ly  w h ile  o th e r s  had  had  p ro lo n g e d  c o u rs e s  o f  t r e a tm e n t  

e i t h e r  b y  t h e i r  own d o c to r  o r  a t  a n o th e r  h o s p i t a l  b e f o r e  a p p e a r 

in g  a t  th e  O u t - p a t i e n t  D epartm en t o f  th e  R oyal I n f i r m a r y .

O nly in  I n - p a t i e n t s  was a  d e t a i l e d  h i s t o r y  k e p t  and  

th e  a n a l l  num ber t r e a t e d  in  th e  w ards com pared w ith  th e  v e ry  

l a r g e  num ber o f  O u t - p a t i e n t s  (2,724-9) d oes n o t  g iv e  th e  same 

scope  f o r  d raw in g  a c c u r a te  c o n c lu s io n s  a s  to  th e  s e a s o n a l  

In c id en ce  o f  p s o r i a s i s .



SUMMARY.

(1 )  A s tu d y  was made o f  th e  O u t - p a t i e n t  r e c o r d s  o f  th e  S k in

D e p a rtm en t, R oyal I n f i m a r y ,  G lasgow , f o r  th e  p e r io d  

J a n u a ry  192k  to  S ep tem ber 1939.

(2 )  The in c id e n c e  o f  f i r s t  a t t e n d a n c e s  f o r  p s o r i a s i s  a s

com pared  w ith  a l l  s k in  d i s e a s e s  was U .3 p e r  c e n t .

( 3 )  Of 271+9 c a s e s  o f  p s o r i a s i s  1+2 p e r  c e n t ,  w ere m a le s  and

58 p e r  c e n t ,  f e m a le s .  F o r a l l  o th e r  s k in  d i s e a s e s  th e  

num ber o f  m ale  and  fe m a le  p a t i e n t s  w as a p p ro x im a te ly  

e q u a l .

(1+) A s tu d y  o f  9U0 c a s e s  o f  p s o r i a s i s  a t t e n d in g  f o r  th e  f i r s t  

t im e  d u r in g  th e  p e r i o d  O c to b e r 1931+ t o  S ep tem ber 1939 

showed a  p o s i t i v e  f a m i ly  h i s t o r y  in  16 p e r  c e n t .

( 5 )  P s o r i a s i s  does n o t  a p p e a r  t o  b e  a h e r e d i t a r y  d i s e a s e .

T here  d o e s  a p p e a r  to  be  how ever a  f a m i l i a l  p r e d i s p o s i t i o n  

to  t h i s  d e rm a to s is  i n  a  p r o p o r t io n  o f  c a s e s .

( 6 )  A d i s c u s s io n  on th e  m ethod  o f  t r a n s m is s io n  o f  t h i s  p s o r i a t i c

d i a t h e s i s  fo u n d ed  on a s tu d y  o f  th e  l i t e r a t u r e  i s  

in c lu d e d .



CONCLUSION.

P so r ia s is  appears to be due to  an in h erited  

p red isp o sit io n  which may however remain la te n t  throughout 

l i f e .  The appearance o f the d isea se  requ ires some ad d ition a l 

e x c it in g  cause or cau ses. These p r e c ip ita t in g  fa c to r s  are 

very numerous and may vary in  the same p a tien t in  d iffe r e n t  

outbreaks o f the derm atosis. I t  seems very probable that 

t h is  fa m il ia l  p re d isp o s it io n  to p so r ia s is  i s  in h er ited  as a 

dominant. A bnorm alities of metabolism are not considered  to  

be o f any s ig n if ic a n c e  in  the e t io lo g y  o f p s o r ia s is .
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