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ped p h e n y l h y d r a z o n e s  or  osazones  were t r a n s f o r m e d  in 
the  c o r r e s p o n d i n g  2,4-DI" de r iva t ives .  The  mix tu r e  was 
al lowed to  s t a n d  for some hours ,  t h e n  fi l tered,  washed,  
and  dr ied .  The  m a t e r i a l  was  t r e a t e d  w i t h  boi l ing benzene ,  
f i l tered,  dr ied ,  a n d  dissolved in 4 ml  of n i t robenzene .  To 
t he  so lu t ion  20 m l  of  a m i x t u r e  of benzene ,  c o n t a i n i n g  
25% of benz ine  (90-100°C),  were  added .  Af te r  f i l t ra t ion ,  
the  so lu t ion  was  c h r o m a t o g r a p h e d  in  a B r o c k m a n n ' s  
a l u m i n a  co lumn.  D e v e l o p m e n t  of t he  c h r o m a t o g r a m  was' 
carr ied o u t  w i t h  a m i x t u r e  c o n t a i n i n g  67.5% of benzene,  
22-5% of benz ine ,  a n d  10% of n i t robenzene .  Some red 
p r o d u c t s  r e m a i n e d  on  t o p  of t h e  co lumn,  t he  g lyoxal  
2 ,4 -DP-osazone  in t he  c e n t r a l  por t ion ,  and  m e t h y l -  
g lyoxal  2, 4 - D P  osazone  in t he  lower  por t ion .  The  me thy l -  
g lyoxal  arose  f rom t h e  t r iose  p h o s p h a t e s  Of t he  endo-  
genous  r e sp i r a t i on  ~I. I t  was  a lways  p r e s e n t  in  alt  experi-  
m e n t s  i n  w h i c h  t h e  y e a s t  cells used  were n o t  t r e a t e d  w i th  
2 ,4-d in i t rophenol .  T h e  g lyoxa l  osazone was e lu ted  w i th  
ace tone  a n d  a f t e r  p a r t i a l  e v a p o r a t i o n  of t h e  so lvent ,  i t  
was p r e c i p i t a t e d  w i t h  e t h y l  alcohol.  The  p r o d u c t  rec i ted  
at  325°C a n d  no  depress ion  was  obse rved  on  a d m i x t u r e  
w i th  s y n t h e t i c  g lyoxa l -2 ,4 -DP  osazone.  A m o u n t s  found,  
mg 20-40/1. Fa i lu re  to  t r a p  l a rger  a m o u n t s  of glycol- 
a ldehyde  d e p e n d e d  on  t he  f ac t  t h a t  i t  is ox id izable  also 
in t h e  p resence  of p h e n y l h y d r a z i n e ,  as m e n t i o n e d  above  
(see also 10). 
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R iassun to  

Dal l ' o s s idaz ione  de l l ' a ce t a to  con cellule i n t a t t e  di lie- 
vito,  in  p re senza  di u n  eccesso di feni l idrazina ,  ~ s t a to  
isolato l ' o sazone  del gliossale, che r a p p r e s e n t a  p robab i l -  
m e n t e  l ' a lde ide  glicolica. Si r i t i ene  perci6 clue l ' a ldeide  sia 
un  i n t e r m e d i o  de l l 'oss idaz ione  de l l ' a ce t a to  a gl icolato se- 
condo la  fo rmu laz ione  r i p o r t a t a  nel  tes to .  

Catecholamines and Histamine 
in Vascular Tissue 

of Normal  and Depancreatised Dogs 

Since t h e  o b s e r v a t i o n s  of y o n  EULER 1, the  presence of nor-  
ad rena l ine  was d e m o n s t r a t e d  in d i f fe ren t  tissues, t h u s  also 

1 U. S. vo~¢ EULEn, Acta physiol. Seand. 12, 73 (1946). 

in  the  wails of t h e  b lood  vessels  2. Spec ia l  s ign i f icance  was  
a t t r i b u t e d  to th i s  s u b s t a n c e  in t h e  a r t e r i e s  b y  BURN a n d  
RAND s, who h a v e  found  t h a t  a n  a r t e r y  d e p r i v e d  of i ts  
n o r a d r e n a l i n e  c o n t e n t  b y  p r e t r e a t i n g  t h e  a n i m a l  w i t h  
reserp ine  does n o t  r eac t  in  t h e  usua l  w ay  to  v a s o c o n s t r i c t -  
ing s t imul i .  RAAB 4 supposes  t h a t  t h e  a d r e n a l i n e  c o n t e n t  of  
t h e  ar te r ies  is in some w ay  c o n n e c t e d  w i t h  a the rogenes i s .  

I t  seemed of in t e res t  to s t u d y  t h e  a d r e n a l i n e  a n d  nor-  
ad rena l ine  c o n c e n t r a t i o n  in the  a r t e r i e s  of n o r m a l  a n d  
d iabe t i c  dogs, since the  occur rence  of l a te  a n d  e v e n  ea r ly  
vascu la r  changes  in h u m a n  d i abe t e s  mel l i tus  is well  
k n o w n  a. 

T h e  dogs were bled in morph ine -ch lo ra lo se  narcos i s  
t h r o u g h  t h e  ca ro t id  a r t e r y  a n d  s e g m e n t s  of d i f f e r en t  
a r te r ies  were excised. Af te r  wash ing  w i t h  sal ine,  d r y i n g  o n  
f i l ter  p a p e r  a n d  weighing,  t h e  t i ssues  were g r o u n d  w i t h  
q u a r t z - s a n d  a n d  t r i ch lorace t ic  acid c o n t a i n i n g  ascorb ie  
acid.  T h e  suspens ion  was cen t r i fuged  a n d  t h e  ca techo l -  
amines  were c h r o m a t o g r a p h e d  on  a l u m i n i u m  oxid.  A f t e r  
washing ,  the  ca teeho lamines  were e lu ted  w i t h  ace t ic  ac id  
a n d  t h e  Eu le r -F lod ing  reac t ion  was pe r fo rmed .  T h e  re- 
ac t ion  is specific for adrena l ine  a t  p H  3.45, whi le  b o t h  
ca t echo lamines  give the  reac t ion  a t  p H  5.45 as desc r ibed  
prev ious ly  6. The  resul ts  are expressed in t*g/g wet  weight .  

T h e  resul ts  in n o r m a l  dogs are  s u m m a r i s e d  in T a b l e  I. 
"With the  excep t ion  of the  femora l  a r t e ry ,  t h e  s u m  of t h e  
two ea techo tamines  is 1.0-1.Sl,g/g,  a d r e n a l i n e  r e p r e s e n t i n g  
only  5 - 6 %  of the  to ta t .  

To ta l ly  depancrea t i sed  dogs were m a i n t a i n e d  for  27-55  
days  on insulin.  The  t r e a t m e n t  was a b a n d o n e d  t h r e e  d a y s  
pr ior  to  the  expe r imen t .  The  resu l t s  are g iven  in T a b l e  I I .  
I t  is ev i d en t  t h a t ,  w i th  the  excep t ion  of t h e  f emora l  
a r te ry ,  the  ad rena l ine  c o n c e n t r a t i o n  inc reased  signifi-  
c a n t l y  compared  w i th  the  vessels of n o r m a l  dogs (p < 0.05). 
T h e  no rad rena t ine  c o n c e n t r a t i o n  showed  a decrease,  b u t  
accord ing  to  s t a t i s t i ca l  ana lys i s  th i s  decrease  d id  n o t  
p rove  s ign i f ican t  (p > 0-05). T h e  s u m  of t h e  c o n c e n t r a t i o n  
of t h e  two ca t ech o l ami n es  showed  a smal l  decrease  too.  
T h e  mos t  s igni f icant  f ind ing  is t h e  c h a n g e  in t h e  p e r c e n t a g e  
of the  ad rena l ine  f rac t ion  wh ich  p roved  to be  1 0 - 3 5 %  in 

2 C. G. SCHMITERL6W, Acta physiol. Scand. 16, Suppl. 56 (19.18). 
- U. S. YON lgULnR al)d 1:. LtSI1AJKO, Aeta physiol. Seand. a, °, 3"la 
(1958). - W. RAAS and W. GIGEE, Angiology 9, 283 (1958). 

s j .  H. BVZN and M. J. RAND, Brit. reed. J. I, 903 (1958). 
4 W. RAAt LAmer. J. Cardiology 1, 113 (1958). 

F. R. B~kRhNY, Abnormal vascular reactions in diabetes mellitus 
(Lllnd 1955). 

6 I. I:AREmiU and B. SA~K:~'¢, Kisdrletes Orvostudomany 10, 17.t 
(~ 058). 

Table I 

Numberof dogs ...... Adrenaline (A} Noradrenaline (NA) Sum of A+ NA PercentageofA 

Femoral  a r te ry  
Carotid a r te ry  
1Renal a r te ry .  
Coeliac a r te ry  
Abdominal  aor ta  

10 
12 
11 

7 
9 

0.039 =}_ 0.005 
0-056 -b 0.006 
0.073 :t= 0.007 
0.075 ~ 0-011 
0.093 ± 0-015 

0-47O :t: 0-072 
1.112 ~ 0.129 
1.445 ~ 0-221 
1.440 ~ 0-284 
1.368 ± 0-305 

0.509 ~. 0.077 
1-168 =I= 0.135 
1.518 :i_- 0.228 
1.515 =k 0.295 
1.461 :k 0.320 

7-6 
4.8 
4-8 
4.9 
6-3 

Mean adrenaline and noradrenaline concentrations expressed in ~g/g tissue with standard deviations, in normal dogs. 
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Femoral ar tery  
Carotid ar tery  
Renal  a r te ry ,  
Coeliac ar tery  
Abdominal  aor ta  

Number of dogs 

9 
12 
12 

9 
10 

Table I I  

Adrenaline (A) Noradrenaline (NA) Sum of A +  NA Percentage 
of A 

0"053 4- 0'007 
0"102 4- 0"022 
0"191 ~ 0-042 
0,225 4- 0-045 
0.317 :t= 0-060 

0'307 ~ 0"067 
0"890 4- 0"145 
0'986 :k 0-214 
0"697 ~ 0"183 
0"602 ± 0,224 

0"360 ± 0'074 
0-992 :k 0"167 
1"177 4- 0-256 
0-922 4- 0.228 
0,919 ± 0,284 

14'7 
10"2 
16"2 
24"5 
34"6 

Corresponding data on diabetic dogs, 27-55 days after pancreatectomy. 

Table I l i  

Femoral  ar tery  
Carotid ar tery 
Renal  ar tery .  
Coeliac ar tery 
Abdominal  aor ta  

Percentage Numberof dogs Adrenaline (A) Noradrenaline (NA) Sum of A +  NA of A 

0.045 4- 0.017 
0.058 -4- 0.019 
0.139 -k 0-039 
0.095 4- 0.024 
0.169 dk 0-040 

0"464 + 0'030 
0.735 4- 0.234 
1.718 =k 0.300 
1.704 :k 0"204 
1-194 4- 0,565 

0.509 4- 0.047 
0-793 ± 0.253 
1.857 4- 0.339 
1.799 4- 0.228 
1-363 4- 0.605 

8.9 
7.3 
7.5 
5'3 

12.4 

Corresponding data on diabetic dogs, 7-9 days after pancreateetomy. 

Table IV 

Femoral  ar tery  
Carotid ar tery  
Renal  a r tery .  
Coeliac ar tery  
Abdominal  aor ta  

Diabetic dogs 7-9 days after Diabetic dogs 27-55 days 
Normal dogs (8) pancreatectomy (2) after panereatectomy (10) 

1.3 4- 0.2 
1-1 4- 0-3 
4.2 4- 1.2 
6-3 4- 1-2 
2"9 ± 0-7 

0.9 
1-3 
5.6 

2.6 

0-9 4- 0-1 
0.9 ± 0.1 
3-9 4- 0-6 
3.2 ± 0.4 
3'1 4- 0"7 

Mean histamine concentrations expressed in [£g/g tissue with standard deviations. Number of animals in each group in parenthesis. 

t h e  d i f fe ren t  vessels  of t he  p a n c r e a t e c t o m i s e d  dogs. These  
va lues  r e a c h e d  only  5 - 7 %  in n o r m a l  dogs. 

P a n c r e a t e c t o m y  per se does n o t  lead to s imi la r  a l te r -  
a t i o n s : o n l y  s l igh t  changes  were found  in t h e  a d r e n a l i n e  
c o n c e n t r a t i o n  of t h e  a r te r ies  of d i abe t i c  dogs k i l led  7 -9  
days  a f t e r  t h e  o p e r a t i o n  (Table  I II) .  

Fo r  t he  d e t e r m i n a t i o n  of h i s t a m i n e - - d u e  to  t he  presence  
of s u b s t a n c e s  caus ing  r e l a x a t i o n  of t h e  gu inea  pig  i l eum--  
some i nadequac i e s  were  o b s e r v e d  w i t h  t he  classic Ba r -  
s o u m - G a d d u m - C o d e - M e t h o d .  Therefore ,  before  t h e  bio-  
logical t e s t  was  pe r fo rmed ,  a n  e x t r a c t  was  m a d e  w i t h  a n  
ionic e x c h a n g e  r e s inL  The  a v e r a g e  c o n c e n t r a t i o n  of 
h i s t a m i n e  in t he  vessel  walls  was  f o u n d  to  be  1-6  pg/g, no 
s ign i f i can t  d i f ference occur r ing  b e t w e e n  t h e  t h r e e  g roups  
of an ima l s  (Table  IV).  

T h e  i m p o r t a n c e  of t h e  a b o v e  f ind ings  is as  ye t  no t  clear.  
W h e t h e r  ad rena l ine  p lays  a n y  r61e in a the rogenes i s  is open  
to  deba te .  Accord ing  to  RAAB2 a d r e n a l i n e  m a y  p r o m o t e  
t h e  f a t t y  in f i l t r a t ion  of t h e  i n t i m a  b y  caus ing  local  
hypox ia .  I t s  a d m i n i s t r a t i o n  in tens i f ies  t he  depos i t ion  of 
choles terol  in  t he  i n t i m a l  t i ssue;  c a t e c h o l a m i n e  re l eas ing  
m e c h a n i s m s  p roduce  or  a g g r a v a t e  v a s c u l a r  lesions.  

7 I. FAREDIN, J. BORBOLA, and G. BIKICH, Acta med. Acad. Sci. 
hung. 6, 195 (1954). 

A l t h o u g h  t h e  phys io log ica l  s igni f icance  of t h e  cons t ancy  
of t h e  a d r e n a l i n e - n o r a d r e n a l i n e  r a t i o  is as ye t  n o t  well 
known ,  t h e  b iochemica l  a b n o r m a l i t y  descr ibed  a b o v e  may  
be  in some cor re la t ion  w i t h  t h e  d e v e l o p m e n t  of func t iona l  
d e r a n g e m e n t s  and,  a f t e r  long  s t and ing ,  p r o b a b l y  even 
w i t h  morpho log ica l  changes  of t h e  b lood  vessels.  

I. FAREDIN, M. WINTER, B. TANOS, a n d  G. HET~NYI t 

First Department o/ Medicine, University Medical 
School, Szeged (Hungary), Apri l  20, 1959. 

Zusammenfassung 

D e r  Adrena l in - ,  N o r a d r e n a l i n -  a n d  H i s t a m i n g e h a l t  
w u r d e  in  v e r s c h i e d e n e n  Ar t e r i en  n o r m a l e r  u n d  pank rea -  
e k t o m i e r t e r  H u n d e  b e s t i m m t .  Die  K o n z e n t r a t i o n  yon 
A d r e n a l i n  n a h m  in den  Gef/issen d e r  se i t  27-55  T a g e n  dia- 
b e t i s c h e n  T ie ren  zu, die y o n  N o r a d r e n a l i n  m~Lssig ab.  Der 
H i s t a m i n g e h a l t  b l i eb  u n v e r ~ n d e r t .  Der  An te i l  y o n  Adre- 
na l i n  a m  g e s a m t e n  K a t e c h o l a m i n g e h a l t  de r  Gef~.sse war 
5 - 6 %  in n o r m a l e n ,  1.0-35°/o in  d i a b e t i s c h e n  H u n d e n .  Es 
wi rd  au f  die M6gl ichke i t  h ingewiesen ,  dass  die beschrie- 
b e n e n  Ver /~nderungen  m i t  d en  d i a b e t i s c h e n  Gef/issleiden 
im Z u s a m m e n h a n g  s tehen .  


