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Effect of the protein free parathyroid extract on concentration of
vitamin A in the sera of rats

Group Daily dose Serum vitamin A concentration
(8} (.g/100 ml)

1 = 10.10 4 0.18
2 30 14.33 4+ 0.17*
3 50 15.80 4 0.09*
4 100 14.90 4 0.18%*
5 300 14.10 4 0.17%
6 600 13.30 + 0.09*
7 1500 11.60 - 0.25*
8 3000 10.90 4 0.17
9 6000 9.60 4 0.11

Values are the mean 4 SE of 20. * p < 0.001. The third group in-
dicates the maximum level of the dose-response curve.
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of each animal was determined spectrophotometrically,
according to the method of Neeld and Pearson 5.

Data of the table show that administration of the protein-
free extract of parathyroid gland powder to rats results
in a significant increase of the serum vitamin A concen-
tration. This suggests that the influence observed on the
serum vitamin A level is connected with the presence of a
new bioactive substance in the parathyroid powder.
Attempts to isolate this substance are in progress.

—

National Institute of Rheumatology and Physicotherapy, Bu-
dapest 1027.

L. Feuer, Br. patent 1,404,225,

G. D. Aurbach, J. biol. Chem. 234, 3179 (1959).

Pharmacopoeia of the United States of America, vol. XVIII,
p. 733, 1970.

5 J. B. Neeld, Jr, and W. N. Pearson, J. Nutr. 79, 454 (1963).
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A new histamine metabolite, quantitatively important in;chicken?

K. A. Eliassen?

Department of Physiology, Veterinary College of Novway, Postbox 8146, Oslo Dep., Oslo 1 (Norway), 23 December 1976

Summary. After i.v. injection of 14C-histamine to chicken, we identified one of the histamine metabolites as N-acetyl-
methylhistamine in the urine. This new metabolite accounted for about 209, of the urinary or 149, of the administered

radioactivity.

Based on analyses of faeces from chickens fed large
amounts of histamine, Shifrine et al.® concluded that
acetylation seems to be the principal pathway for hista-
mine detoxication in this species. Since acetylation is of
minor quantitative importance for the inactivation of
histamine in other species, it was deemed of interest to
examine whether acetylation is of major importance also
in the inactivation of parenterally administered hista-
mine in chickens.
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Matevials and methods. In preliminary experiments,
isotope dilution technique as well as paper chromato-
graphic methods were used unsuccessfully in an attempt
to establish the catabolic pattern of histamine. However,
when the ion-exchange chromatographic method of
Bergmark and Granerus? was substituted for the above
mentioned methods, it was possible to identify more than
909, of the urinary radioactivity after i.v. administration
of "C-histamine. 5-10 pCi of ring-2-4C-histamine with

Fig. 1. Chromatographic analysis of radioactive histamine metabo-
lites excreted in the 24-h urine after i.v. injection of ring-2-4C-
histamine, using an Aminex 6 resin column (0.9 X 60 cm). Eluation
speed, 1.1 mlfmin; fractions volumes, 2.2 ml and 1.1 ml for acid
and basic eluates, respectively. A, unidentified metabolite A;
ImAA-R, imidazoleacetic acid riboside; MeImAA, 1.4-methylimida-
zoleacetic acid; ImAA, imidazoleacetic acid; B, unidentified metab-
olite B; AcHi, N-acetylhistamine; AcMeHi, N-acetyl-1.4-methyl
histamine; MeHi, 1.4-methylhistamine.
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a specific activity of 59 mCi/mmoles (The Radiochemical
Centre, Amersham, England) were injected into the
brachial vein of “White Leghorn’ chickens of either sex,
weighing 2.0-3.6 kg. Urine and faeces were collected to-
gether on a shallow through placed under the birds’ cages.
To prevent microbiological growth in the excreta, pH
was kept below 2 by adding 0.1 N HCL In 3 hens, faeces
was collected by way of a colon fistula. A plastic bag for
sampling faeces was sutured to the fistula. Urine was
sampled as described above.

To enable identification of the radioactive substances,
reference substances® were added to the urine sample
prior to chromatography.

Results and discussion. More than 509, of the administered
radioactivity could be accounted for in the urine the
first 6 h after administration of #C-histamine, while the
recovery for 24 h was 70.1 4+ 5.9% (SD) (n = 4). Only
a small percentage of the radioactivity was excreted
with the faeces. The urinary excretion of free histamine
in the 3 hens fitted with a colon fistula was determined on
a guinea-pig ileum after ion-exchange chromatography.
The values were found to be 24, 113 and 145 pg histamine
base/24 h. These values are corrected for experimental
losses.
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Fig. 2, Mass spectrum of: A) a histamine metabolite isolated from
chicken urine, B) synthesized N-acetylmethyl-histamine. LKB 9000
mass spectrometer and direct inlet was used. Electron energy 70 eV,
temperature 50 °C.
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Urinary excretion of 14C-histamine metabolites in 24-h specimens of
urine and faeces of chicken after i.v. injection of ring-2-1*C-histamine,
expressed as percent of excreted radioactivity

A B C
MC-metabolite Urine and faeces, Untreated Same urine
3 pooled samples urine from as B,
from 3 chickens 2 chickens after acid
hydrolysis
Acid fractions:
Unidentified 3.8- 8.1 4.3 6.1 1.8 2.4
metabolite A
Imidazole- 23.3-29.6 42.3 34.4 6.3 6.2
acetic acid riboside
1.4-methylimi- 3.5-5.8 4.5 4.0 4.9 4.5
dazole-
acetic acid
Imidazole- 4.2- 7.2 1.7 2.2 41.8 36.3
acetic acid '
Basic fractions:
Unidentified 2.3- 2.9 2.2 2.3 1.9 3.3
metabolite B
N-acetyl- 10.1-13.9 13.8 16.5 3.4
histamine 2.5
N-acetyl-methyl 20.4-24.1 20.4 19.6 1.6
histamine
+ histaminol
Histamine 6.0-13.3 6.1 6.1 158 18.8
1.4-methyl- 52— 7.2 2.5 4.5 19.3 227
histamine
Sum - - 97.8 95.7 94.5 99.2

The elution pattern of the #C-histamine-metabolites from
the column showed peaks corresponding to the kown
histamine metabolites. In addition, 3 unknown peaks
were observed. The largest one was found between the
N-acetylhistamine and the histamine peaks (figure 1), in
the histaminol fraction. The unknown substance also over-
lapped N-acetylhistamine to such an extent that quanti-
tation of these metabolites was often very difficult.

Acid hydrolysis of the urine resulted in a nearly complete
disappearence of the unidentified metabolite, indicating
that the radioactivity of the unidentified peak was mostly
originating from another substance than histaminol, since
the last-mentioned compound is not hydrolysable under
the present conditions. However, hydrolysis led to an
increase in the radioactivity, not only in the fractions
corresponding to imidazoleacetic acid and histamine, as
would be expected due to deconjugation of imidazoleacetic
acid-riboside and acetylhistamine respectively, but also
in the 1.4-methylhistamine fraction. Since none of the
known histaminemetabolites forms 1.4-methylhistamine
upon hydrolysis, it was assumed that the increment in the
radioactivity of 1.4-methylhistamine upon hydrolysis
came from the unidentified metabolite. This was later
confirmed by hydrolysis of partly purified fractions of

1 This work was supported by the Agricultural Research Council of
Norway (grant No. 14.202.01).

2 Acknowledgment. I wish to thank J. Utne Skare who performed
all the mass-spectrographic work and A. Grande for making the
colon fistula.

3 M. Shifrine, L. E. Ousterhout, C. R. Grau and R. H. Vaughn,
Appl. Microbiol. 7, 45 (1959).

4 J. Bergmark and G. Granerus, Scand. J. clin. Lab. Invest. 34,
365 (1974).

5 1 wish to thank G. Granerus, University of Gothenburg, Sweden,
for the supply of the histaminol standard.



1008

the new metabolite. This observation, as well as chromat-
ographical data, indicated that the new metabolite was
acetylated methylhistamine or another hydrolysable
conjugate of methylhistamine.

The radioactivity remaining in the fraction of the new
metabolite after hydrolysis may be due to incomplete
hydrolysis. However, the possibility also exists that at
least part of the activity, but more than 2-39,, may stem
from histaminol. By the methods used, quantitation of
histaminol was impossible. To identify the unknown
metabolite, it was necessary to separate it from N-acetyl-
histamine. The main fractions of the new metabolite were
rechromatographed on an Aminex column until the
metabolite seemed to move as a single compound.

The new metabolite is easily extractable from a basic
solution with n-butanol and can be reextracted as
histamine, from the organic solution with HCL Butanol
extraction followed by reextraction with HCl was
combined with repeated column chromatography for
isolation and purification. By starting with a 24-h urine,
enough substance for direct mass-spectrographic analysis
was obtained. The mass-spectra (figure 2a) indicate that
the substance is N-acetyl-1.4-methylhistamine.
Reference N-acetylmethylhistamine was synthesized by
methylation of N-acetylhistamine with dimethylsulfate
and purified by means of TLC and butanol-HCl extrac-
tions. The purified compound could be visualized neither
with ninhydrin nor by diazotation. The mass-spectrum
for synthetic N-acetylmethylhistamine HCI (figure 2b) is
nearly identical to that of the new metabolite isolated
from the hens’ urine. From this evidence, we conclude
that N-acetyl-1.4-methyl-histamine is a metabolite of
histamine in chickens.

About 90%, of the radioactivity could be accounted for by
identified histamine-metabolites, the remaining 109,
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may represent other metabolites such as fragments of the
histamine-ring ®. However, one cannot exclude the possi-
bility that chromatographical effects may result in
underestimation of some of the metabolites. The table
demonstrates the metabolic pattern of exogenous hista-
mine in chickens. The metabolic pattern of histamine in
chicken differs largely from that found in other species.
This difference is first and foremost a reflection of the
new metabolite, N-acetylmethylhistamine, which ac-
counted for about 209%, of the excreted radioactivity, but
also of the great quantitative importance of N-acetyl-
histamine. The identity of N-acetylhistamine was con-
firmed with mass-spectrography.

The present experiments support the conclusion of
Shifrine et al.® that acetylation is of great importance
in the detoxication of histamine in chicken. This might
apply to fowls generally since in vitro experiments with
liver slices and cell free extracts of pigeon liver are potent
to conjugate histamine?.

The fact that Bergmark and Granerus? found only very
low radioactivity in the fractions where N-acetylmethyl-
histamine should occur suggests that this metabolite,
quantitatively important in chickens, is negligible, if
present at all, in man.

‘Whether acetylation or methylation of histamine is the
first step in the formation of N-acetylmethylhistamine,
and in which tissues these reactions take place, is under
examination. Since neither N-acetylhistamine nor 1.4-
methylhistamine possess biological activity, it seems
likely that this is true also for N-acetyl-1.4-methylhista-
mine,

6 . V. Sjaastad and R. N. B. Kay, Experientia 26, 1197 (1970).
7 R. C. Millican, N, Sandford, M. Rosenthal and H. Tabor, J.
Pharmac. exp. Ther. 97, 4 (1949).

Reduction of adenylylsulfate and 3’'-phosphoadenylylsulfate in phototrophic bacteria

A, Schmidt and H. G. Triper?

Botanisches Institut dev Universitit M. sinchen, Menzinger Strasse 64, D—-8000 Mitnchen; and Institut fiiv Mikvobiologie dev
Universitit Bonn, Meckenheimer Allee 168, D-5300 Bonn (Fedeval Republic of Gevmany, BRD), 28 January 1977

Summary. Extracts of 14 species of phototrophic bacteria, partly grown with different sulfur compounds, were tested
for their ability to form volatile sulfur compounds from adenylylsulfate (APS) and 3’-phosphoadenylylsulfate (PAPS).
The Rhodospirillum species showed marked activities with both APS and PAPS while the Rhodopseudomonas species
seem to prefer PAPS. The Chromatiaceae exhibited the strongest activities with APS, whereas Chlorobium limicola

had equally high activity with PAPS,

During dissimilatory sulfur metabolism in Chlorobiaceae
and Chromatiaceae, sulfite is oxidized by APS? reduc-
tase3. The relatively high levels of APS reductase found
in Chromatium vinosum and Thiocapsa roseopersicina
after photoheterotrophic growth with sulfate, as the sole
sulfur source, led to the assumption that APS reductase
might be involved also in assimilatory sulfur metabolism
in these bacteria?, i.e. in the reduction of APS to sulfite.
On the other hand, none of the Rhodospirillaceae contain
APS reductase4, and the formation of PAPS?2 from sul-
fate and ATP has been reported to occur in chromato-
phores of Rhodospirillum rubrum?.

The aim of this study was to test a number of represen-
tative species of the phototrophic bacteria as to whether
they are able to form volatile sulfur compounds from
PAPS or APS (or both).

Matevial and methods. The Rhodospirillaceae were grown
on conventional media % 7 with sulfate, or special media® ®
with reduced sulfur compounds. The Chlorobium strain
and the Chromatiaceae were cultivated in Pfennig’s

medium® with sulfide, C. vinosum also photohetero-
trophically. Incubation occurred in 500 ml screw-capped
bottles at 25-30°C and about 2000 lux.

Frozen cells were thawed and suspended in a buffer con-
taining 0.1 m Tris-HCI, pH 8.0, 10 mM MgCl,, 0.1 M KC],

1 We thank J. F. Imhoff for skilful assistance and the Deutsche
Forschungsgemeinschaft for financial support.

Abbreviations. APS, Adenylylsulfate (= adenosine phosphosul-
fate). DTE, Dithioerythritol. PAPS, 3’-Phosphoadenylylsulfate.
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