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T h e  effects  of 3 ,5 -DMI  a n d  3-MIC a p p e a r  to  be  indis-  
t i n g u i s h a b l e  f rom each  o ther .  On  t h e  o t h e r  h a n d ,  t h e  
effects  of 5-MIC of p l a s m a  F F A  were  m u c h  less i n t ense  
(50% reduc t ion )  a n d  m u c h  less p ro longed  (no rma l  in 
2-3 h). As in t h e  i so la ted  ad ipose  t i ssue  sys tem,  IDC 
was inef fec t ive  in lower ing  p l a s m a  F F A  values.  

T h e  l ack  of a n y  ef fec t  of d ime thy l i soxazo l e  on  F F A  
release in  a n  i so la ted  ad ipose  t i ssue  s y s t e m  is d e m o n -  
s t r a t e d  in  t h i s  r e p o r t  a n d  con f i rms  t he  f ind ings  of o the r s  4 
Th i s  o b s e r v a t i o n  t o g e t h e r  w i t h  t h e  d e m o n s t r a t e d  effect ive-  
ness  of 3, 5-DMI in r educ ing  p l a s m a  F F A  levels  in  i n t a c t  

Percent inhibition of the norepinephrine-induced FFA release from 
isotated adipose tissue by 3, 5-dimethylisoxazole, 3-methyl isoxazole- 
5-earboxylie acid, 5-methyl isoxazole-3-earboxylic acid and isoxazote- 

3, 5-diearboxylie acid 

Molar concentration 

10-8 10 .4 10 -~ 10-e 10-v 

3, 5-dimethyl- 0 0 0 0 0 
isoxazote 

3-methylisoxazole- a81 q- 6 65 4- 6 62 4- 7 29 ~ 3 0 
5-carboxylie acid 

5-methylisoxazolc- 23 ~ 5 8 4- 3 0 0 0 
3-earboxylic acid 

isoxazole-3, 5-di- 0 0 0 0 0 
carboxylic acid 

a Mean 4- S.D. ; n = 6 experimental flasks. 

r a t s "  a n d  dogs (Figure)  suggests  t h a t  m e t a b o l i s m  to  an  
ac t ive  a g e n t  is requi red .  However ,  t h e  u n e x p e c t e d  f ind ing  
t h a t  3, 5-DMI depresses  p l a s m a  F F A  in  t h e  ev i sce ra ted  
r a t  ~ ind ica t e s  t h a t  t he  l iver  is p r o b a b l y  no t  t h e  s i te  of t he  
necessa ry  me tabo l i c  s tep.  

T h e  f ind ings  r e p o r t e d  here  d e m o n s t r a t e  t h a t  on ly  1 of 
t h e  3 poss ible  ca rboxy l i c  ac id  me tabo l i t e s ,  3-MIC, is 
p o t e n t  e n o u g h  in t h e  i so la ted  ad ipose  t i ssue  s y s t e m  and  
t h e  i n t a c t  dog  to  exp la in  t he  effects  of 3, 5 -DMI in  vivo.  
T h e  close s imi l a r i t y  in  t i m e  course  of p l a s m a  F F A  effects 
of b o t h  3-MIC a n d  3, 5-DMI p rov ides  a d d i t i o n a l  ev idence  
t h a t  3-MIC is t h e  ac t ive  species and,  fu r the r ,  suggests  
t h a t  t h e  conve r s ion  of 3, 5 -DMI to  3-MIC is r e la t ive ly  
eff icient .  

T h e  l ack  of e f fec t iveness  of 5-MIC a n d  I D C  in b o t h  t he  
ad ipose  t i s sue  s y s t e m  a n d  t h e  i n t a c t  dog  ru les  o u t  these  
c o m p o u n d s  as  p o t e n t i a l  a c t i v e  m e t a b o l i t e s  of 3, 5-DMI.  

Zusammen/assung. Von  a l len  mSgl ichen  I soxazo l ca rbon -  
s ~ u r e n s t o f f w e c h s e l p r o d u k t e n  y o n  3 ,5 -D ime thy l i soxazo l  
(3, 5-DMI),  die u n t e r s u c h t  wurden ,  wa r  n u r  die 3-Methyl -  
i soxazo l -5 -ca rbons£ure  w i r k s a m  genug,  u m  die auf fa l l ende  
W i r k u n g  y o n  3, 5 -DMI auf  u n v e r e s t e r t e  Fet ts i~urespiegel  
in  n o r m a l e n  H u n d e n  zu erk lgren .  
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F l u o r e s c e n c e  of  Indo le  D e r i v a t i v e s  

The  iden t i f i ca t ion  a n d  e s t i m a t i o n  of indol ic  c o m p o u n d s  
in b iological  m a t e r i a l  is of cons iderab le  in te res t .  Due  to  
t he  e x t r e m e l y  low q u a n t i t i e s  in wh ich  severa l  of these  
c o m p o u n d s  occur  in  va r ious  t issues,  f luorescence reac-  
t ions  are  genera l ly  used. I n  th i s  p a p e r  are desc r ibed  t h e  
d i f fe ren t  f luorescence p rope r t i e s  of 5 - m e t hoxy i ndo l e s  
c o m p a r e d  w i th  o t h e r  indol ic  c o m p o u n d s ,  us ing  su i t ab l e  
so lven t  sys tems .  

E a r l y  i n v e s t i g a t i o n s  of BOWMAN et  al. i desc r ibed  a 
n a t i v e  f luorescence m a x i m u m  a t  330-360 n m  in  aqueous  
so lu t ion  for  m a n y  indoles  a f t e r  e x c i t a t i o n  a t  275-296 nm.  
Us ing  3 N  HC1 as a so lvent ,  t he  5 -hydroxy indo te s  ~ a n d  
t h e  5 - m e t h o x y i n d o l e s  8 showed  a n  add i t i onM f luorescence  
m a x i m u m  a t  550 nm.  A s y s t e m a t i c  s t u d y  of  indole  
f luorescence a t  va r ious  p H  va lues  was  m a d e  b y  
WILLIAMS*. F o r  a n u m b e r  of n a t u r a l l y  occur r ing  indoles  
a g rea t e r  s ens i t i v i t y  could  b e  r e a c h e d  b y  a chemica l  
r eac t i on  r e su l t i ng  in  a f luorescen t  p roduc t .  T h e  condensa -  
t i on  of f o r m a l d e h y d e  w i t h  i n d o l e a l k y l a m i n e s  is used  in  
h i s t o c h e m i s t r y  for t h e  f luorescence  microscopic  local iza-  
t i on  of t he se  c o m p o u n d s  s. S e r o t o n i n  6,~ as  well  as i t s  
N , N - d i m e t h y l  de r iva t i ve ,  b u f o t e n i n e  s, c a n  b e  de te r -  
m i n e d  w i t h  g r e a t  s e n s i t i v i t y  a f t e r  r e a c t i o n  w i t h  n in-  
h y d r i n .  Recen t ly ,  MAICKEL a n d  MILLER 9 desc r ibed  t he  
f luorescen t  p rope r t i e s  of a n u m b e r  of indole  d e r i v a t i v e s  

a f t e r  r e ac t i on  w i t h  o - p h t h a l a l d e h y d e .  U p  to n o w  no 
re l iable  t e c h n i q u e  ex i s ted  for a n a l y t i c a l  d i f f e r en t i a t i on  
b e t w e e n  se ro ton in  a n d  m e l a t o n i n .  

Accord ing  to  LERNER 1° a n d  McIsAAc ~x m a m m a l i a n  
p inea l  g l ands  a p p e a r  to  b e  a r ich  source of va r ious  in- 
doles. D u r i n g  i nves t i ga t i ons  on  t h e  p resence  of m e l a t o n i n  
in p inea l  o rgans  of lower  ve r t eb ra t e s l~ ,  t he  necess i ty  was 
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Relative fluorescence intensities of 3- and 5-substituted indoles in 3 solvent systems: I, 1 N NaOH; II, 40o formaldehyde/1 N NaOH (1:1); 
1If, 1 N NaOH/acetie anhydride (1 : 1) 

Compound R~ R s I II III 

Indole _ - 2.4 (400) 20.3 (380) 2.1 (380) 
Indole-3-carboxylic acid -COOH - 13.0 (380) 70.6 (340) 7.7 (360) 
hldole-3.acetic acid -CHz-COOH - 11.6 (420) 100 (380) 1.9 (360) 
Tryptophol -CH~-CH2OH - 7.4 (420) 102 (380) 2.7 (360) 
Tryptamine -CH2-CH2-NH2 - 8.5 (420) 158 (370) 3.0 (360) 
Tryptophan -CH2-CH(COOH)-NH a - 9.0 (420) 205 (360) 1.3 (360) 
5-Methyltryptophan -CH2-CH(COOH}-NH a -CH 3 11.8 (400) 186 (360) 7.1 (360) 
N-Aeetyltryptanfine -CH~-CH2-NH-CO-CH 3 - 9.1 (420) 77.3 (380) 2.3 (360) 
N'Acetyltryptophan -CHa-CH(COOH)-NH-CO-CH a - 6.5 (420) 87.6 (380) 1.5 (340) 
5"Hydroxyindole-3-acetic acid -CH2-COOH -OH 74.4 (460) 64.7 (380) 8.6 (340) 2.3 (560) 
Serotonin (5-hydroxytryptamine) -CH2-CH2-NH 2 -OH 6,2 (380) 32.8 (380) 9.3 (360) 2.2 (560) 
5-Hydroxytryptophan -CH2-CH(COOH)-NH 2 -OH 8.0 (380) 40.9 (380) 8.3 (340) 2.1 (560) 
N'Aeetylserotonin -CH2-CH2-NH-CO-CH s -OH 9.1 (380) 12,6 (460) 56.7 (380) 13.0 (360) 3.4 (560) 
5-Methoxyindole-3-acetic acid -CH2-COOH -OCH s 64.9 (430) 455 (360) 17.8 (340) 28.9 (545) 
5-Methoxytryptamine -CHa-CH~-NH , , -OCH s 117 (430) 850 (360) 109 (340) 95.3 (545) 
Melatonin -CH2-CHa-NH-CO-CH s -OCH a 74.8 (430) 672 (360) 81.2 (340) 61.0 (545) 

Values in parentheses represent the fluorescence maximum in nm. Excitation wave-length: 307 nm. Excitation and emission slit: 1 mm 

felt of hav ing  a f luorescence reac t ion  mak ing  i t  possible  
to d is t inguish  b e t w e e n  t h e  5 -me thoxy indo le s  and  the  
other  indolic c o m p o u n d s  presen t .  

In  a t t e m p t i n g  to  ob ta in  a more  or 16ss specific fluores- 
cence reac t ion  for t h e  5 -methoxy indo les ,  we s tud ied  the  
f luorescence p roper t i e s  of a n u m b e r  of indoles  in d i f fe ren t  
solvent  sys tems .  All c o m p o u n d s  were measu red  in a 
concen t ra t ion  of 5 X 10 .5 molar .  A Zeiss spect rof luoro-  
meter  (ZFM4C) was used. An exc i t a t ion  wave - l eng th  of 
307 n m  and  slits of 1 m m  were  appl ied.  The  ampl i f ica t ion  
factor  of the  i n s t r u m e n t  was kep t  c o n s t a n t  dur ing  all 
measurenlents .  S t a r t i ng  f rom the  f luorescence proper t ies  
in alkaline media ,  a m a r k e d  increase was observed  in the  
f luorescence of t he  m e t h o x y d e r i v a t i v e s ,  using a m i x t u r e  
of 40% f o r m a l d e h y d e  and  1N N a O H  (Table, co lumn II) .  
A far b e t t e r  d i s t inc t ion  be tween  m e t h o x y -  and  h y d r o x y -  
indoles was found  b y  add ing  acet ic  a n h y d r i d e  to  an 
alkaline indole so lu t ion  (Table, co lumn  I I I ) .  I n  th i s  
solvent  s y s t e m  the  m e t h o x y  c o m p o u n d s  show a fluores- 
cence in t he  yellow p a r t  of t he  s p e c t r u m  a t  545 nm.  The 
5-hydroxyindoles ,  inc luding  serotonin,  do no t  show a n y  
appreciable  f luorescence,  whereas  t he  indoles w i t h o u t  a 
Subs t i tuent  in the  5-posi t ion also have  a low f luorescence 
be tween  340 and  440 nln. 

The m e c h a n i s m  of th is  r eac t ion  deserves  f u r t h e r  in- 
ves t iga t ion .  W o r k  is in progress  to  use this  visible fluores- 
cence of 5 -methoxy indo les  for t he  local izat ion of mela-  
t on in  in pineal  o rgans  of m a m m a l s  and  lower ver te -  
b ra te s  18 

ZusammenJassung. Die V e r w e n d u n g  von  1 N  N a t r o n -  
lauge und  Ess ig sgu reanhydr id  bei der  B e s t i m m u n g  yon  
l n d o l d e r i v a t e n  m i t  Hilfe  der  F l u o r e s z e n z m e t h o d e  e r l aub t  
eine gute  Dif fe renz ierung zwischen 5-Methoxyindolder i -  
v a t e n  (z.B. Melatonin)  und  a n d e r e n  Indolen .  Versuche  
zur V e r w e n d u n g  der  neuen  Methode  in b io logischem 
Material ,  z.B. E p i p h y s e n s c h n i t t e n ,  s ind im Gange.  
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Zur Immunchemie der Klebsiella-Antigene 

]3ei de r  serologischen Typend i f f e renz ie rung  der  Kleb-  
Siellen s ind zwei Ant igene  yon  Bedeu tung ,  die somat i -  
SChen (O-)Antigene und  die Kapse l - (K- )Ant igene .  Mit  
d.er spezif ischen Kapse l r eak t i on  oder  du rch  Agglu t ina t ion  
Stud bis heu te  80 versch iedene  K - T y p e n  ge funden  worden ,  
die 10 O-Se rog ruppen  angeh6ren  1-4. Dabe i  s ind alle K- 
Typen  mi t  gle ichem O-Ant igen  in einer  O-Gruppe  zu- 
Sammengefasst .  I m m u n c h e m i s c h e  U n t e r s u c h u n g e n  zu 
diesem P r o b l e m  liegen n u t  yon  ]~RIKSEN vor  5. 

Wir  h a b e n  mi t  einer  s y s t e m a t i s c h e n  U n t e r s u c h u n g  der  
t ( lebs ie l la-Ant igene b e g o n n e n  und  an t iber 70 serologisch 

klassif iz ier ten un te r sch ied l i chen  Klebs ie l l a -S tAmmen An-  
t i g e n e x t r a k t i o n e n  v o r g e n o m m e n ,  die K-  und  O-Ant igene  
in re iner  F o r m  isoliert  und  sowohl  chemisch  als auch  
serologisch niiher un t e r such t .  E ine  T r e n n u n g  der  d u t c h  
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