
[15. V. 1960] Kurze Mitteilungen - Brief Reports 209 

S u m m a r y  

The  a c t i o n  of A d r e n o c h r o m  on  t h e  b r a i n  was  inves t iga -  
ted e lec t rophys io log ica l ly  on  t h e  consc ious  r a b b i t .  T h e  
modera t e  a c t i v a t i o n  of t h e  s o m a t i c  b e h a v i o u r  a n d  of t h e  
electr ical  b r a i n - a c t i v i t y  c an  be  a t t r i b u t e d  to  a n  inc reased  
ac t iv i ty  of t h e  a s c e n d i n g  r e t i cu la r  s y s t e m  wi th  s i m u l t a n e -  
ous depress ion  of t h e  m e d i o - t h a l a m i c  i n t r a l a m i n a r y  re- 
c ru i t ing  sys tem,  as well  as to  a n  inc reased  a c t i v i t y  of t h e  
h ippocampus .  Specific a f f e r en t  ( somes the t ic )  s y s t e m s  are  
only s l igh t ly  m o d e r a t e d .  

Clinical and Biochemical Analysis 
of Gluten Toxicity I 

DICKE et al. ~, ~ d e m o n s t r a t e d  t h a t  t h e  g l iad in  c o m p o n e n t  
of w h e a t  g lu t en  c o n t a i n e d  t he  f ac to r  t h a t  is tox ic  in  
coeliac disease.  S u b s e q u e n t l y ,  severa l  r e sea rch  worker s  3, 4 
observed t h a t  t h e  omiss ion  of g lu t en  f rom t h e  d ie t  of a d u l t  
pa t i en t s  w i t h  i d i o p a t h i c  s t e a t o r r h o e a  caused  t he  f a t  ab -  
sorp t ion  coeff ic ient  to  rise. 

Since 1956, we h a v e  been  engaged  in  e x p e r i m e n t s  to  
find o u t  w h e t h e r  a c e r t a i n  a m i n o  acid s t r u c t u r e  of t he  
gl iadin is r e spons ib le  for t h e  tox ic i ty .  As a f i rs t  s tep,  
g lu ten  was  t r e a t e d  c o n s e c u t i v e l y  w i t h  gas t r i c  ju ice  a n d  
duodena l  f luid,  wh ich  were l a t e r  s u p p l a n t e d  b y  c rys ta l l ine  
pepsin  a n d  t ryps in .  I t  was  found  t h a t  t h i s  t r e a t m e n t  d id  
not  a f fec t  t he  tox ic i ty .  Thus ,  t h e  o b s e r v a t i o n s  of FRAZER 
et al. 5 on  ch i ld ren  w i t h  coeliac disease  were conf i rmed .  

The degradation of gliadin (conc. 100 g/2 1 dist. water) is carried 
out at 37°C, first at  pH 1 2 for two days with twice 0.5 g pepsin, 
after which the undissolved part  is centrifuged off and the process 
is continued for two more days at pH 7-8, with the addition of twice 
0.5 g trypsin. 

The  soluble  f r ac t ion  o b t a i n e d  a f t e r  t h e  e n z y m e  t r e a t -  
m e n t  desc r ibed  a b o v e  was  sp l i t  i n to  a n  a m i n o  acid frac-  
t ion, a n  a c e t o n e - p r e c i p i t a t e d  f rac t ion ,  a n d  a res idua l  f rac-  
t ion o b t a i n e d  b y  e v a p o r a t i o n  to  d r y n e s s  a t  40°C u n d e r  
reduced pressure .  Tes t s  o n  two  p a t i e n t s  w i t h  t h r u s h  
showed t h a t  o n l y  t h e  a c e t o n e - p r e c i p i t a t e d  f r ac t ion  was  
obv ious ly  toxic.  I n  v iew of t he  specia l  a m i n o  acid compo-  
si t ion of g l iadin ,  we f i rs t  i so la ted  t he  acid pep t i de  f r ac t ion  
from t h e  t ox i c  a ce tone  p r ec ip i t a t e  b y  a d s o r p t i o n  on  alu-  
mina.  The  ac id  pep t i de  m i x t u r e  t h u s  o b t a i n e d  was d ia-  
lysed t h r o u g h  a colloid m e m b r a n e  a g a i n s t  d is t i l led  w a t e r  
and  lyophi l ized .  

A d m i n i s t r a t i o n  of t he  acid pep t ide  f r ac t i on  in doses  
co r re spond ing  to  24 g w h e a t  g l u t e n  pe r  d a y  was  found  to  
have  a s t r o n g l y  pos i t ive  effect  in  two  p a t i e n t s  w i t h  t h r u s h .  

With one of the patients, the percentage of non-absorbed fat in the 
stool, after administration of 1-0 g of the acid peptide fraction, rose 
from 15 to 81-1% in one day. In the ease of the second patient, the 
percentage of non-absorbed fat in the stool rose, after 0.5 g of the 
acid peptide fraction had been given for a period of 7 days, and 
subsequently 1.O g for 3 days, from 12 to 86%. 

Before  p roceed ing  fu r the r ,  we w a n t e d  to  m a k e  sure  t h a t  
the  m i x t u r e  of acid pep t i de s  de r ived  f rom t h e  ace tone-  
p r ec ip i t a t ed  f r ac t ion  of peps in-  a n d  t r y p s i n - t r e a t e d  g l iadin  
consis ted of s t r a i g h t  cha ins .  Since t he  a m i n o  acid cys t ine  
occurs  in  g l i ad in  a n d -  as  d e m o n s t r a t e d  b y  t w o - d i m e n -  
s ional  p a p e r - c h r o m a t o g r a p h y  -- also in  t h e  tox ic  f r ac t ions  
isola ted b y  us,  i t  is poss ib le  t h a t  b y  m e a n s  of t he se  cys t ine  
molecules,  s u l p h u r  b r idges  a re  fo rmed  in one  o r  more  
pept ides ,  w h i c h  cause  r a m i f i c a t i o n s  in  t h e  molecule,  
m a k i n g  d e t e r m i n a t i o n  of t h e  s t r u c t u r e  diff icul t .  S imi la r  
s t ruc tu re s  h a v e  been  e n c o u n t e r e d  severa l  t imes ,  for in-  
s tance,  as t h e  i n v e s t i g a t i o n s  of SANGER h a v e  shown,  in 
the  h o r m o n e  insul in ,  

Following SANGER 6, we t r e a t e d  the  ac id  pep t ide  mix -  
t u r e  w i t h  pe r fo rmic  acid,  w h e r e b y  one  molecule  cys t ine ,  
even  w h e n  i t  is p a r t  of a p ep t i d e  cha in ,  is c o n v e r t e d  in to  
t w o  cys te ic  ac id  molecules .  A l t h o u g h  a large  p o r t i o n  of 
t h e  cys t ine  could  be  c o n v e r t e d  i n to  cys te ic  acid in  t h i s  
way,  we failed to t r a n s f o r m  al l  t h e  cys t ine  p resen t ,  e v e n  
t h o u g h  severa l  mod i f i ca t ions  of  t h e  m e t h o d  were appl ied .  

Treatment of the second of the pat ients  mentioned above, with 
the acid peptide fraktion oxidized with performic acid, showed that  
this fraction was still highly toxic. After administrat ion of 600 mg of 
oxidized acid peptides per day for 6 days, the percentage of non-ab- 
sorbed fat in the stool rose from 15 to 51%. 

Hence ,  i t  ap p ea r s  t h a t ,  in  sp i te  of t h e  pe r fo rmic  ac id  
t r e a t m e n t ,  t h e  tox ic  fac to r  is s t i l l  p r e sen t .  

Since, accord ing  to  these  f indings ,  n o t  all  t h e  cys t ine  
p r e s e n t  in  t h e  pep t ides  was ox id ized  to  cys te ic  ac id  b y  
o u r  t r e a t m e n t  w i t h  per formic  acid,  o u r  r e su l t s  c a n n o t  y e t  
be  a t t r i b u t e d  to  t h e  occur rence  of u n b r a n c h e d  p ep t i d e  
chains .  

J .  H.  VAN ROON, A. J .  CH. HAEX, 
W.  A. Seeder,  a n d  J.  DE JONG 

Department /or  Gastroenterology, State University Hospi-  
tal, Leyden (Netherlands) October 21, 1959. 

Zusammen/assung 

Eine  saure  P e p t i d - F r a k t i o n  wurde  aus  d e m  Weizen-  
p ro t e i n  Gl iad iu  d u r c h  B e h a n d l u n g  mi t  Peps in  und  T r y p -  
s in e r h a l t e n .  Das  V e r d a u u n g s p r o d u k t  wurde  d u r c h  Pr~zi-  
p i t a t i o n  m i t  Ace ton  u n d  A d s o r p t i o n s c h r o m a t o g r a p h i e  a n  
s a u r e m  A120 a wel te r  au fgea rbe i t e t .  

Die e r h a l t e n e  saure  P e p t i d - F r a k t i o n  wurde  m i t  Per-  
ameisens / iu re  n a c h  d e m  v o n  SANGER e n t d e c k t e n  Ver fah -  
ren  b e h a n d e l t .  Es  wurde  fes tgeste l l t ,  dass  de r  in  id iopa-  
t h i s c h e r  S t e a t o r r h o e  tox i sche  F a k t o r  n a c h  dieser  B e h a n d -  
lung  noch  i m m e r  vor lag .  
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Urinary Excretion 
of 5-Hydroxyindoleacetic Acid and Histamine 

in the Pregnant Rat 

I t  was  r e c e n t l y  o b s e r v e d  t h a t  in  t h e  l a s t  t h i r d  of preg-  
n a n c y  t h e  r a t  exc re te s  large  a m o u n t s  of h i s t a m i n e  in t h e  
ur ine  1 Th i s  inc reased  o u t p u t  of h i s t a m i n e  in t h e  m o t h e r ' s  
u r ine  is p r o b a b l y  c a u s e d  b y  a n  inc reased  p r o d u c t i o n  of 
h i s t a m i n e  b y  t h e  fe tuses% Var ious  o b s e r v a t i o n s  i nd i ca t e  
t h a t  t h e r e  is a c o n n e x i o n  b e t w e e n  t h e  c o n t e n t  of 5-hy-  
d r o x y - t r y p t a m i n e  ( sero tonin)  a n d  h i s t a m i n e  in some  t is-  
sues  of t h e  ra t ,  pos s ib ly  because  t h e  t w o  a m i n e s  a re  in  
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p a r t  c o n t a i n e d  in t he  t i ssue  m a s t  cells 3, 4. I t  was  of i n t e r e s t  
to  s t u d y  if t h e r e  was  a n y  ev idence  of s imi la r  changes  in 
t he  p r o d u c t i o n  of 5 - h y d r o x y t r y p t a m i n e  in t he  p r e g n a n t  
r a t  as  h a v e  been  d e m o n s t r a t e d  for  h i s t a m i n e .  Therefore ,  
t h e  u r i n a r y  exc re t i on  of 5 -hyd roxy indo leace t i c  acid (5- 
H I A A )  was fol lowed d u r i n g  r a t  p r e g n a n c y .  5 - H I A A  is 
a n  i m p o r t a n t  m e t a b o l i c  p r o d u c t  of 5 - h y d r o x y t r y p t a m i n e  ~. 

U r i n e  was  col lected f rom w h i t e  r a t s  before,  dur ing ,  a n d  
a f t e r  p r e g n a n c y .  5 - H I A A  was  d e t e r m i n e d  s p e c t r o p h o t o -  
m e t r i c a l l y  us ing  t he  1 -n i t r o so -2 -naph to l  react iol i% Hi s t -  
a m i n e  was  d e t e r m i n e d  b y  b ioa s say  o n  t h e  gu inea  p ig  
i l eum L 

T h e  o b s e r v a t i o n s  on  one  r a t  are  p r e s e n t e d  in t h e  Figure .  
I t  is e v i d e n t  t h a t  t he re  was  a m a r k e d  di f ference b e t w e e n  
t h e  exc re t i on  of h i s t a m i n e  a n d  t h a t  of 5 - H I A A  d u r i n g  
a n d  a f t e r  p r e g n a n c y .  The  fo rmer  r e m a i n e d  u n c h a n g e d  
un t i l  t h e  15 th d a y  of p r e g n a n c y ,  w h e n  i t  s t a r t e d  to  in-  
crease.  T h e  increase  was  progress ive  u n t i l  a p e a k  v a l u e  
was r eached  on  t he  d a y  before  p a r t u r i t i o n .  Af te r  p a r t u r i -  
t i on  t h e  h i s t a m i n e  exc re t ion  d r o p p e d  qu i ck ly  to  t h e  nor -  
ma l  level.  The  exc re t ion  of 5 -HIAA,  on  t he  o t h e r  h a n d ,  
was  s t ab l e  t h r o u g h o u t  p r e g n a n c y  a n d  a f t e r  p a r t u r i t i o n .  

300 
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Urinary excretion of 5-hydroxyindoleaeetic acid (5-HIAA, inter- 
rupted line) and histamine {uninterrupted line) in Izg]24 h. Note the 
increase in histamine excretion starting at day 9-10, which was the 

15 th day of pregnancy 

The  u r i n a r y  e x c r e t i o n  of h i s t a m i n e  a n d  5 - H I A A  be- 
h a v e d  essen t ia l ly  as desc r ibed  a b o v e  in t h e  four  r a t s  
e x a m i n e d .  T h e  t ab l e  shows  t h e  m e a n  va lues  for  t h e  da i ly  
o u t p u t  of 5 - H I A A  a n d  h i s t a m i n e  d u r i n g  t w o  p h a s e s  of 
p r e g n a n c y ,  n a m e l y  t h e  second  week  (days  8-14)  a n d  t h e  
l a s t  p a r t  ( day  1 5 - - t h e  d a y  before  p a r t u r i t i o n ) .  A com-  
p a r i s o n  of these  m e a n  va lues  shows  t h a t  t h e r e  was,  for  
h i s t a m i n e ,  a 5- to  10-fold inc rease  d u r i n g  t h e  l a s t  p a r t  of 
p r e g n a n c y ,  whereas ,  for  5 -HIAA,  these  was  no  s ign i f i can t  
d i f fe rence  b e t w e e n  t h e  m e a n  va lues  o b t a i n e d  d u r i n g  t h e  
second  week a n d  those  o b t a i n e d  d u r i n g  t h e  l a s t  p a r t  of 
p r e g n a n c y .  I n  r a t  No. 4, t h e  e x c r e t i o n  of 5 - H I A A  was  
a d m i t t e d l y  s l igh t ly  h i g h e r  a f t e r  t h e  15 th d a y  t h a n  ea r l i e r  
in  p r e g n a n c y .  However ,  t he  exc re t i on  of 5 - H I A A  was  st i l l  
h i g h e r  a f t e r  p a r t u r i t i o n ,  n a m e l y  19.6 tzg/24 h {mean of 
5 consecu t ive  d e t e r m i n a t i o n s ) .  I t  was  the re fo re  conc luded  
t h a t  t h e  rise in  t h e  exc re t i on  of 5 - H I A A  in t h i s  r a t  (No. 4) 
was  n o t  caused  b y  t he  p r e g n a n c y .  I n  t he  o t h e r  t h r e e  r a t s  
t h e  exc re t i on  of 5 - H I A A  a f t e r  p a r t u r i t i o n  was  t h e  s ame  
as d u r i n g  p r e g n a n c y .  As i n d i c a t e d  in t he  Table ,  one  r a t  
was  a d r e n a l e c t o m i z e d  a n d  a n o t h e r  one g iven  co r t i sone  

d u r i n g  t h e  l a t e r  p a r t  ot  p r e g n a n c y .  These  p rocedures  did 
n o t  a p p r e c i a b l y  m o d i f y  t h e  increase  in h i s t a m i n e  excre- 
t i on  f rom t h e  15th d a y  on. 

Urinary excretion of 5-hydroxyindoleacetic acid and histamine in 
4 pregnant rats. The values are given in ~.g per 24 h and represent 
the mean value for the specified period of pregnancy. The figures 
within parentheses denote the number of determinations on which 
the mean value is based. For methodological reasons, the content 

of 5-HIAA was usuaUy determined in 2 pooled 24 h urines 

Rat 
No. 

5-h ydroxyindoleacetic 
acid 

I Day 15- 
Days 8-14 daybefore 

term 

10.3 (4) 12-8 (5) 
8.6 (4) 6.6 (4) 
7.2 (4) 6.6 (4) 

12.2 (5) 16.8 (8) 

Histamine 

Days 8-141 

30 (7) 
18 (7) 
21 (7) 
27 (7) 

No. of 
Day 15- young 

daybefore 
term 

145 (8) 7 
121 (7) 13 
165 (9) 6 a 
274 (9) 7 b 

a Adrenalectomized on day 11. b Cortisone 5 mg daily from 
day 9 until 3 days after parturition. 

T h e  p r e s e n t  o b s e r v a t i o n s  of a n  u n c h a n g e d  o u t p u t  of 
5 - H I A A  d u r i n g  r a t  p r e g n a n c y  would  seem to  m a k e  i t  v e r y  
un l ike ly  t h a t  t h e r e  is a n  increase  in  t h e  f o r m a t i o n  of  5- 
h y d r o x y t r y p t a m i n e ,  c o m p a r a b l e  t o  t h a t  o b s e r v e d  for  
h i s t a m i n e .  Th i s  is c o m p a t i b l e  w i t h  r e c e n t  f ind ings  7 t h a t  
t h e  h i s t a m i n e  p r o d u c e d  in the  r a t  fe tus  is p r o b a b l y  n o t  
de r ived  f rom m a s t  cells. I t  is, however ,  c lea r  f rom t h e  few 
ava i l ab l e  d a t a  s,9 t h a t  o n l y  one  f o u r t h  o r  one  t h i r d  of 
exogenous  5 - h y d r o x y t r y p t a m i n e  is m e t a b o l i z e d  to  fo rm 
u r i n a r y  5 - H I A A  in t h e  ra t .  In fe rences  a b o u t  t h e  t u r n o v e r  
of 5 - h y d r o x y t r y p t a m i n e  in t h e  r a t  f rom d e t e r m i n a t i o n s  
of t h e  u r i n a r y  5 - H I A A  m u s t  t he re fo re  be  m a d e  w i t h  
cau t ion .  
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Zusammen/assung 
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y o n  H i s t a m i n  n i c h t  e r h 6 M .  D as  d e u t e t  d a r a u f  b in ,  dass  
die B i l d u n g  y o n  5 - t t y d r o x y t r y p t a m i ~  n i c h t  wie d ie jen ige  
v o n  H i s t a m i n  v e r m e h r t  wird.  
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