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l iver p y r u v a t e  carboxylase  ac t iv i ty  is e leva ted  in fas ted  
and  in al loxan diabet ic  ra ts  and  af ter  admin i s t r a t ion  of 
cor t icosteroids;  these  f indings are cons is ten t  wi th  a role 
for this  enzyme in gluconeogenesis.  

The presence of the  p h o s p h o e n o l p y r u v a t e  ca rboxy-  
kinase has  been previous ly  d e m o n s t r a t e d  in cat ,  rat ,  
guinea-pig and ox bra in  cor tex  mi tochondr i a  14. 

The very  h igh  s imi lar i ty  of some character is t ics  of the  
cor tex  and l iver p y r u v a t e  carboxylase  and  the  c o m m o n  
in t r ami tochondr i a l  locat ion of the  bra in  cor tex  p y r u v a t e  
carboxylase  and  p h o s p h o e n o l p y r u v a t e  ca rboxykinase  
suppor t  the  hypo thes i s  t h a t  the  2 enzymes,  func t ion ing  
in sequence,  m a y  cata lyse  react ions  cons t i tu t ing  a pa th -  
way  for  p h o s p h o e n o l p y r u v a t e  syn thes i s  f rom p y r u v a t e  
or lac ta te  in m a m m a l i a n  bra in  cor tex  mi tochondr ia .  

coniglio, gat to ,  bue. ~ s t a t a  s tud ia t a  la localizzaziolle 
subcellulare della piruvico carbossi lasi  cerebrale;  l ' enz ima 
r isul ta  essere par t ieo la to :  il c i top lasma solubile non pre-  
sen ta  a lcuna a t t iv i tk  men t r e  i mi tocondr i  pesan t i  costi-  
tu iscono la frazione pifi a t t iva .  Viene discusso il possibile 
ruolo fisiologico delia piruvicocarbossi las i  nella corteccia 
di mammifero .  
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P r o d u c t i o n  of 4 - I m i d a z o l e  Ethano l  f r o m  
H i s t a m i n e  by Saccharomyces  rouxii 1 

His tamine  is conver ted  in m a m m a l i a n  t issue by  di- 
amine  oxidase to  4-imidazole ace ta ldehyde .  X a n t h i n e  
oxidase or a ldehyde  dehydrogenase  conver t s  th is  to 4- 
imidazole  acetic acid 2, which is found in the  nr ineK 
NAKAJIMA and SANO 4 found t h a t  the  urine of pa t i en t s  
t r ea t ed  wi th  an a ldehyde  dehydrogenase  inhib i tor  con- 
t a ined  small  amoun t s  of 4-imidazole e thanol .  They  also 
found t races  of th is  compound  in the  urine of nor lnal  
subjects .  The concen t ra t ion  is low; we calculate the i r  
results  to indicate  an excre t ion  by  normal  man  of less 
t h a n  200 /~g/day. Such low amoun t s  suggest  t h a t  the  
s tudy  of its fo rmat ion  in animal  t issue will be difficult.  

In  a s tudy  of h is t id ine  me tabo l i sm by  yeasts  5 we have  
found several  s t rains  which produce  imidazole e thanol  
f rom h is tamine  in readi ly  de tec tab le  amounts ,  and one 
s t ra in  which produces  th is  compound  as the  major  prod-  
uc t  of h i s t amine  degradat ion.  This  paper  describes the  
ident i f ica t ion and es t imat ion  of 4-imidazole e thanol  pro-  
duced by  Saccharomyces rouxii .  

Methods. Imidazole  e thanol  was p repared  as the  chloro- 
p la t ina te ,  as descr ibed by  WREDX and HOLTZ 6. S. rouxi i  
P R L  411-64 was isolated f rom a bumblebee ' s  nes t  f rom 
Melfort,  Saskatchewan.  

The g rowth  med ium used was Yeas t  Carbon Base 
(Difco) conta in ing  3 m M  his tamine  or 3 m M  L-histidine. 
Yeas ts  were grown aerobical ly in 125 ml shake flasks on 
a ro t a ry  shaker  a t  150 r p m  at 25 ~ The subs t ra tes  were 
comple te ly  metabol ized  af ter  3 days.  The yeas t  cells were 
r emoved  by  centr i fugat ion.  2 or 10/~1 of s u p e r n a t a n t  were 
appl ied to \ V h a t m a n  No. 1 paper ,  ch roma tog raphed  in 8 
solvents ,  and  imidazole der iva t ives  de tec ted  wi th  diazo- 
t ized sulphanil ic  acid (DAS) and  sodium ca rbona teL  The 
Rf  of the  p roduc t  was compared  wi th  those  of imidazole 
e thanol  and imidazole acetic acid. 

The a m o u n t  of imidazole e thanol  in 0,02 ml of super-  
n a t a n t  was de t e rmined  by  the  fo rmat ion  of a coloured 
compound  wi th  diazot ized p-n i t ro  aniline s. The opt ical  
dens i ty  a t  550 n m  was measured  wi th  a Beckman  DU 
Spec t ropho tomete r .  

Results  and discussion. The only de tec tab le  p rodu c t  of 
h is t id ine  metabo l i sm had  the  same Rf as imidazole acetic 

acid. "When 2 #1 of s u p e r n a t a n t  f rom the  cul ture grown 
on h i s t amine  was c h r o m a t o g r a p h e d  as descr ibed above,  
only one imidazole der iva t ive  react ing wi th  DAS could 
be observed,  The Rf  values of th is  p roduc t  in the  8 sol- 
ven t s  were indis t inguishable  f rom those  of au then t i c  imi- 
dazole e thanol .  W h e n  10 #1 of sample  were ch romato -  
graphed,  a fa in t  spot  wi th  the  same Rf as imidazole 
acetic acid was also detec ted .  

Chromatographic identification of imidazole-4-ethanol 

Solvent Rf. I00 

Imidazole-4- 
ethanol 

Histamine 
product 

n-Propanol-N-aeetie acid, 3 : 1 52 54 
Butanol-acetic acid-pyridine-H20, 
4:1:1:2 28 30 
Methanol-n-butanol-benzene-H20 , 
2:1:1:1 88 87 
Butanol-acetic aeid-H~O, 4 : 1 : 1 35 34 
Butanol-pyridine-H20 , l : 1 : 1 75 75 
Gthanol-H~O, 77 : 23 73 71 
r NH4OH-H20, 
80 : 5 : 15 88 86 
tert-Butanol-formic aeid-H20, 
70:15:15 64 63 
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The  co lor imet r ic  d e t e r m i n a t i o n  of imidazole  e t h a n o l  
i nd ica t ed  a c o n c e n t r a t i o n  of 2.6 :k 0.4 m M .  Th i s  would  
r ep re sen t  a conve r s ion  of a p p r o x i m a t e l y  87%. However ,  
TABOR S ha s  po in t ed  ou t  t h a t  t he  d iazot ized  p - n i t r o  an i l ine  
m e t h o d  is s u b j e c t  to  in te r fe rence  f rom m a n y  biological  
mate r ia l s ,  w h i c h  m a y  e n h a n c e  or  i n h i b i t  t he  co lour  de-  
ve lopmen t .  H e  s t a t e s  t he  accu racy  of a d e t e r m i n a t i o n  
m a y  be -4- 10 -20%.  Moreover ,  in  our  expe r imen t ,  a s l igh t  
a m o u n t  of colour  p r o b a b l y  arose f rom t he  imidazole  acet ic  
acid p r e sen t  in  t he  sample .  Therefore ,  t he  e s t i m a t e d  con-  
c e n t r a t i o n  of imidazo le  e t h a n o l  shou ld  n o t  be  cons idered  
as accura te .  However ,  i t  does ind ica te  t h a t  m o s t  of t he  
h i s t a m i n e  was c o n v e r t e d  to imidazole  e thanol .  

ERLICH 9,19 r epo r t ed  t he  f o r m a t i o n  of u n s t a t e d  a m o u n t s  
of imidazole  e t h a n o l  b y  yeas t  f e r m e n t i n g  h is t id ine .  How-  
ever,  a s t r a i n  oI S. cerevisiae Sc6 in  ou r  e x p e r i m e n t  fai led 
to  p roduce  imidazole  e t h a n o l  f rom h i s t id ine  or h i s t amine ,  
ae rob ica l ly  or  anaerobica l ly .  

1N~AKAJIMA a n d  SANA 4 sugges t  t h a t  imidazole  e t h a n o l  
m a y  be  fo rmed  f rom imidazole  a ce t a l dehyde  b y  a n  a lcohol  

dehydrogenase .  I f  S. rouxii has  s imi la r  p a t h w a y s  for  
h i s t a m i n e  deg rada t ion ,  our  resu l t s  sugges t  t h a t  in  t h e  
yeas t  the  a c t i v i t y  of t i le a lcohol  dehydroge l lase  is m u c h  
h ighe r  t h a n  t h a t  of t he  a ldehyde  oxidase.  

Zusammen/assung. Saccharomyces rouxii P R L - 4 1 1 - 6 4  
wurde  im N s  m i t  H i s t a m i n  als St ickstoff-  
s u b s t r a t  ku l t iv i e r t .  Das  H a u p t p r o d u k t  des Me tabo l i smus  
wurde  p a p i e r c h r o m a t o g r a p h i s c h  als Imidazo l -4 - e thano l  
ident i f iz ier t .  
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Quantitative und qualitative Untersuchungen  
der Esteraseaktivit i i t  in n ormal en  Granulozyten,  
n o r m a l e n  L y m p h o z y t e n  und in leuki imischen 

Zellen ~ 

Die E s t e r a s e a k t i v i t A t  wurde  vo rwiegend  a n h a n d  h is to-  
chemische r  M e t h o d e n  s tud i e r t  3-7. Bis  h e u t e  besch~f t ig t en  
sich n u r  wenige A u t o r e n  m i t  q u a l l t i t a t i v e n  b iochemischen  
U n t e r s u c h u n g e n  s, 9. E ine  q u a l i t a t i v e  e l ek t rophore t i s che  
Ana lyse  de r  L e u k o z y t e n p r o t e i n e  m i t  E s t e r a s eak t i v i t / i t  
wurde  n u r  v o n  ANDERSEN u n d  SOLVSTEN 10 ausgeff ihr t .  
Sowohl  die q u a n t i t a t i v e n  b iochemischen ,  wie s u c h  die 
q u a l i t a t i v e n  e l ek t ro pho r e t i s chen  B e s t i m m u n g e n  w u r d e n  
j e d o c h  m i t  he te roge l l en  Leukozy tenp r~ tpa ra t i onen  du rch -  
gefi ihr t .  

In  dieser  A r b e i t  b e r i c h t e n  wir  f iber die Ergebn i s se  de r  
q u a n t i t a t i v e n  u n d  q u a l i t a t i v e n  U n t e r s u c h u n g e n  de r  
E s t e r a s e a k t i v i t / i t  in  P r ~ p a r a t e n  v o n  n o r m a l e n  mensch l i -  
chert  G r a n u l o z y t e n ,  r e spek t ive  L y m p h o z y t e n ,  m i t  e iner  
Rei l lhe i t  y o n  fiber 90%,  u n d  in leuk/ imischen  ZellprApa- 
r a t e n  n a c h  k o m p l e t t e r  E n t f e r n u l l g  der  reifen Granu lozy-  
t e l l k o m p o n e n t e .  

Material und Methoden. Die Gra l lu lozy ten  w u r d e n  n a c h  
de r  Me thode  y o n  DIOGtJARDI e t  al. 11 isoliert .  Die Pr / ipa ra -  
t i o n e n  yon  L y m p h o z y t e l l  u n d  leuk~tmischen Mye lozy ten  
er fo lg ten  I lach der  Me thode  v o n  AGOSTONI u n d  IDEO1% 
Die q u a n t i t a t i v e  B e s t i m m u n g  der  E s t e r a s e a k t i v i t g t  wurde  
n a c h  de r  Me thode  yon  HARDIN e t  al.S ausgef t ihr t .  Die 
C h a r a k t e r i s i e r u n g  de r  E s t e r a s e n  erziel te  m a n  d u r c h  Agar-  
ge le lekt rophorese ,  au f  P l a t t e n  (15 c m  lallg, 4 m m  dick) 
y o n  1% Gel, g e t r ~ n k t  in  N a - V er ona l pu f f e r  p H  8,2, Ionen -  
s t / i rke 0,05. Die D a u e r  de r  E l e k t r o p h o r e s e  b e t r u g  2 h, m i t  
e iner  Po ten t i a ld i f f e r enz  voll  100 V. Zur  S i c h t b a r m a c h u n g  
de r  E s t e r a s e a k t i v i t ~ t  ben f i t z t e  m a n  /3 -Naph thy tace t a t  
(Mann  Res. Lab .  Inc.)  u n d  O r t h o - D i a n i s i d i n - T e t r a z o n i u m -  
salz (Sigma) in e inem P h o s p h a t p u f f e r  p H  7,4. Die P l a t t e n  
w u r d e n  in dieser  L6sul lg  wl ihrend  6 h in  e inem Trocken-  
s c h r a n k  bei  37 ~ C inkub ie r t ,  ansch l iessend  in 2 %ige r  Essig-  
sAure gewaschen  ulld im Trockensch ra l l k  bei  37~ ge- 
t r ockne t .  A n  Stelle yon  f l - N a p h t h y l a m i n  w u r d e n  al ldere  

Subs t r a t e ,  wie zum t3eispiel I n d o x y l a c e t a t  und  N a p h t h o l -  
A S - D - C h l o r a c e t a t  v e r w e n d e t ;  es w u r d e n  d a m i t  j edoch  
keine be f r i ed igenden  R e s u l t a t e  erzielt .  

Ergebnisse und Diskussion. Die Es t e r a seak t i v i t / t t  zeigt,  
gegenfiber  d e n  n o r m a l e n  Granu lozy ten ,  einell s igni f ikan-  
t e n  Ans t i eg  in  den  unre i fen  Zellen de r  mye lo i schen  Leuk-  
Amie (Tabelle).  Gleich v e r h a l t e n  sich die l y m p h a t i s c h e n  
Leuk~mieze l l en  gegenfiber  den  n o r m a l e n  L y m p h o z y t e n  
(Tabelle).  I m  b e s o n d e r e n  g l auben  wir  u n t e r s t r e i c h e n  zu 
k6nnen ,  dass  d ie jen igen  F/ille, welche Zellen m i t  geringe-  
r em  Rei fegrad  en th ie l t en ,  die h 6 c h s t e n  W e r t e  a n  Es te rase -  
a k t i v i t ~ t  aufwiesen.  Dies  gi l t  sowohl  ftir die myeloische ,  
wie fiir die l y m p h a t i s c h e  Serie. E i n  Ans t ieg  der  Es te rase -  
ak t iv i tAt  in  den  LeukAmiezel len wurde  schon  yon  FREI e t  
al. 9 b e o b a c h t e t ,  welcher,  d a  er  n i ch t  f iber  reine Zellpr~- 
p a r a t e  verffigte,  das P r o b l e m  m a t h e m a t i s c h  zu 16sen ver -  
suchte .  

Die e l ek t rophore t i s che  Ana lyse  zeigte in n o r m a l e n  
Granu lozy t en ,  wie in  n o r m a l e n  L y m p h o z y t e l l  v ie r  Zonen  
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