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The effects of 3,5-DMI and 3-MIC appear to be indis-
tinguishable from each other. On the other hand, the
effects of 5-MIC of plasma FFA were much less intense
(50% reduction) and much less prolonged (normal in
2-3 h). As in the isolated adipose tissue system, IDC
was ineffective in lowering plasma FFA values.

The lack of any effect of dimethylisoxazole on FFA
release in an isolated adipose tissue system is demon-
strated in this report and confirms the findings of others4.
This observation together with the demonstrated effective-
ness of 3,5-DMI in reducing plasma FFA levels in intact

Percent inhibition of the norepinephrine-induced FFA release from

isolated adipose tissue by 3, 5-dimethylisoxazole, 3-methyl isoxazole-

5-carboxylic acid, 5-methyl isoxazole-3-carboxylic acid and isoxazole-
3, 5-dicarboxvylic acid

Molar concentration

102 104 10-® 104 107

3,5-dimethyl- 0 0 4] ] 4
isoxazole

3-methylisoxazole- #8146 6546 6247 2943 0
5-carboxylic acid

5-methylisoxazole- 2345 843 0 0 0
3-carboxylic acid

isoxazole-3, 5-di- 0 [V} 0 0 0

carboxylic acid

s Mean + S.D.; #n = 6 experimental flasks,

Fluorescence of Indole Derivatives

The identification and estimation of indolic compounds
in biological material is of considerable interest. Due to
the extremely low quantities in which several of these
compounds occur in various tissues, fluorescence reac-
tions are generally used. In this paper are described the
different fluorescence properties of 5-methoxyindoles
compared with other indolic compounds, using suitable
solvent systems.

Early investigations of BowmaN et al.! described a
native fluorescence maximum at 330-360 nm in aqueous
solution for many indoles after excitation at 275296 nm,
Using 3N HCI as a solvent, the 5-hydroxyindoles? and
the 5-methoxyindoles® showed an additional fluorescence
maximum at 550 nm. A systematic study of indole
fluprescence at various pH values was made by
WirLriamsé For a number of naturally occurring indoles
a greater sensitivity could be reached by a chemical
reaction resulting in a fluorescent product. The condensa-
tion of formaldehyde with indolealkylamines is used in
histochemistry for the fluorescence microscopic localiza-
tion of these compounds® Serotonin®7? as well as its
N,N-dimethyl derivative, bufotenine?, can be deter-
mined with great sensitivity after reaction with nin-
hydrin. Recently, MaickeL and MILLER?® described the
fluorescent properties of a number of indole derivatives
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rats® and dogs (Figure) suggests that metabolism to an
active agent is required. However, the unexpected finding
that 3,5-DMI depresses plasma FFA in the eviscerated
rat® indicates that the liver is probably not the site of the
necessary metabolic step.

The findings reported here demonstrate that only 1 of
the 3 possible carboxylic acid metabolites, 3-MIC, is
potent enough in the isolated adipose tissue system and
the intact dog to explain the effects of 3,5-DMI in vivo.
The close similarity in time course of plasma FFA effects
of both 3-MIC and 3, 5-DMI provides additional evidence
that 3-MIC is the active species and, further, suggests
that the conversion of 3,5-DMI to 3-MIC is relatively
efficient.

The lack of effectiveness of 5-MIC and IDC in both the
adipose tissue system and the intact dog rules out these
compounds as potential active metabolites of 3, 5-DMI.

Zusammenfassung. Von allen méglichen Isoxazolcarbon-
siurenstoffwechselprodukten von 3,3-Dimethylisoxazol
{3, 5-DMI), die untersucht wurden, war nur die 3-Methyl-
isoxazol-5-carbonsiure wirksam genug, um die auffallende
Wirkung von 3,5-DMI auf unveresterte Fettsiurespiegel
in normalen Hunden zu erklidren.

J. N. PErREIRA and G. F. HOLLAND

Medical Research Labovatorvies, Chas. Pfizer & Co., Inc.
Gyoton (Connecticut 06340, USA), 11th May 1967.

§ W. E, Durin, G. H. Luxp and G. C. GErRITSEN, Proc. Soc. exp.
Biol, Med. 778, 499 {1965).

after reaction with o-phthalaldehyde. Up to now no
reliable technique existed for analytical differentiation
between serotonin and melatonin.

According to LERNERY® and Mclsaac! mammaliad
pineal glands appear to be a rich source of various in-
doles. During investigations on the presence of melatonin
in pineal organs of lower vertebrates!?, the necessity was

1 R, L. Bowman, P. A, CavrrieLp and S, UpENFRIEND, Science
722, 32 (1955),

2§, UpenrrigNp, D, F. Boepanskr and H. WrissBacH, Sciencé
722,972 (1955).

3 W, B. Quay, Analyt. Biochem. §, 51 (1963).

4 R. T. WiLriams, Spectrophotoftuorimetric Technigues in Biology
{N.A.T.O. Advanced Study Institutes, 1963).

5 B. Farck, Acta Physiol, scand. 56, Suppl. 197 {1962).

8 1, W, VananLe, Analyt. Biochem. 6, 303 {1963).

? S. H. SxypEr, J. AxELrOD and M. Zwrre, Biochem. Pharmac. 74
831 (1965).

& H. Gross and I, Franzex, Biochem. Z. 340, 403 {1964}.

® R. P, MarcksL and F. P, MiLLER, Analyt. Chem. 38, 1937 (1966}

10 A, B, Lerngr, J. D. Case and Y, Taxauasui, J. biol, Chem. 235,
1992 (1960).

11 W. M. MclIsaac, G. FARrELL, R. G, Taorsky and A, N. Tavio®
Science 748, 102 (1965).

2 F, C. G. vaN pE VEERDONK, in press.
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Relative fluorescence intensities of 3- and 5-substituted indoles in 3 solvent systems: I, 1N NaOH; II, 40% formaldehyde/1 N NaOH (1:1);
1II, 1N NaOH/acetic anhydride {1:1)

Compound R, Ry I 11 111
Indole - - 2.4 (400) 20.3 (380) 2.1 (380)
Indole-3-carboxylic acid -COOH - 13.0 (380) 70.6 (340) 7.7 (360)
'Indole-3-acetic acid -CH,-COOH - 11.6 (420) 100 (380) 1.9 (360)
Tryptophol -CH,~CH,0H - 7.4 (420) 102 (380} 2.7 (360)

ryptamine -CH,—CH,-NH, - 8.5 (420) 158 (370) 3.0 (360)
Tryptophan -CH,~CH(COOH)-NH, - 9.0 (420) 205  (360) 1.3 (360)
5-Methyltryptophan -CH,—CH(COOH)-NH, ~CH, 11.8 (400) 186 (360) 7.1 (360}
N-Acetyltryptamine -CHyCH,-NH-CO-CH, - 9.1 {420) 77.3 (380) 2.3 (360)
N-Acetyltryptophan -CH,-CH(COOH)-NH-CO-CH, - 6.5 (420) 87.6 (380) 1.5 (340)
5-Hydroxyindole-3-acetic acid -CH,-COOH -OH 74.4 (460) 64.7 (380) 8.6 (340) 2.3 {560)
Serotonin (5-hydroxytryptamine) -CH,-CHy,-NH, -OH 6.2 (380) 32.8 (380) 9.3 {360) 2.2 (560)
5-Hydroxytryptophan ~CH,~CH(COOH)-NH, —-OH 8.0 (380) 40.9 (380) 8.3 (340) 2.1 (560)

~Acetylserotonin —-CH,-CH,-NH-CO-CH, -0OH 9.1 (380) 12,6 (460) 56.7 (380) 13.0 (360) 3.4 (560)
5-Methoxyindole-3-acetic acid ~CH,~COOH —OCH, 649 (430} 455 (360)  17.8 (340) 28.9 (545)
5-Meth0xytryptamine —-CH,~-CH,-NH, -0OCH 117 (430) 850 (360) 109 (340) 95.3 (545)
Melatonin -CH,~CH,~NH-CO-CH, —OCH,  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 having a fluorescence reaction making it possible
to distinguish between the 5-methoxyindoles and the
other indolic compounds present.

In attempting to obtain a more or léss specific fluores-
Cence reaction for the 5-methoxyindoles, we studied the
fluorescence properties of a number of indoles in different
solvent systems. All compounds were measured in a
Concentration of 5 x 10-% molar. A Zeiss spectrofluoro-
eter (ZFM4C) was used. An excitation wave-length of
307 nm and slits of 1 mm were applied. The amplification
factor of the instrument was kept constant during all
neasurements. Starting from the fluorescence properties
In alkaline media, a marked increase was observed in the
fluorescence of the methoxyderivatives, using a mixture
of 40% formaldehyde and 1 N NaOH (Table, column II).
A far better distinction between methoxy- and hydroxy-
Indoles was found by adding acetic anhydride to an
alkaline indole solution (Table, column IIT). In this
solvent system the methoxy compounds show a fluores-
Cence in the yellow part of the spectrum at 545 nm. The
5~hydroxyindoles, including serotonin, do not show any
appreciable fluorescence, whereas the indoles without a
Substituent in the 5-position also have a low fluorescence
between 340 and 440 nm.

Zur Immunchemie der Klebsiella-Antigene

_ Bei der serologischen Typendifferenzierung der Kleb-
Siellen sind zwei Antigene von Bedeutung, die somati-
Schen (O-)Antigene und die Kapsel-(K-)Antigene. Mit
d.er spezifischen Kapselreaktion oder durch Agglutination
Sind bis heute 80 verschiedene K-Typen gefunden worden,
die 10 O-Serogruppen angehirenl~4, Dabei sind alle K-

ypen mit gleichem O-Antigen in einer O-Gruppe zu-
Sammengefasst. Immunchemische Untersuchungen zu

iesem Problem liegen nur von ERIKSEN vor5.
Wir haben mit einer systematischen Untersuchung der
lebsiella-Antigene begonnen und an iiber 70 serologisch

The mechanism of this reaction deserves further in-
vestigation. Work is in progress to use this visible flnores-
cence of 5-methoxyindoles for the localization of mela-
tonin in pineal organs of mammals and lower verte-
brates13.

Zusammenfassung. Die Verwendung von 1N Natron-
lauge und Essigsdureanhydrid bei der Bestimmung von
Indolderivaten mit Hilfe der Fluoreszenzmethode erlaubt
eine gute Differenzierung zwischen 5-Methoxyindolderi-
vaten (z.B. Melatonin) und anderen Indolen. Versuche
zur Verwendung der neuen Methode in biologischem
Material, z.B. Epiphysenschnitten, sind im Gange.

M. G. M. Baremans and F. C. G. VAN DE VEERDONK

Zoological Labovatory, University of Utvecht
(The Nethevlands), 8th May 1967.

3 The authors are indebted to Prof. J. C. van pE KAMER for his en-
couragement and interest in these studies.

klassifizierten unterschiedlichen Klebsiella-Stimmen An-
tigenextraktionen vorgenommen, die K- und O-Antigene
in reiner Form isoliert und sowochl chemisch als auch
serologisch ndher untersucht. Eine Trennung der durch

1 F. KAUFFMANN, Acta path. microbiol. scand. 26, 381 (1949).

2 I. @rskov, Acta path. microbiol, scand, 34, 145 (1954).

3 I, DURLAKOVA, A, PrzoNDO-HEsSEK und J. MARESZ-BABCZYSZYN,
Arch, Immun. Ter, dosw,, Warszawa &, 645 {1960).

4 J. MarEsz-BaBczyszyN, Arch. Immun. Ther. exp., Warszawa 70,
589 (1962).

5 J. EriksEN, Acta path. microbiol. scand. 66, 71 (1966).



