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Increase in Noradrenaline Content of Organs
after Administration of DOPA in the Cat

r-Noradrenaline has been demonstrated as a normal
constituent in most mammalian organs (EULER?!, Bacg
and FiscHER?, ScEmMITERLOW?, Horrz4), where its pre-
sence is dependent on the adrenergic nerves (GoonaLL5,
EuLeEr and PurkuoLD®). The amount obtained on
extraction of an organ is relatively constant.

It has been suggested that dihydroxyphenylalanine
(DOPA) is a precursor of noradrenaline or adrenaline
(Hortz, HEeisg, and LueEDTKE?, Brascuko?). HoLrtz,
CREDNER, and KoeprP?, demonstrated that administra-
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tion of DOPA in man or animals was followed by an
increased excretion of its decarboxylation product,
hydroxytyramine.

The present report deals with the effect of infusion or
injection of various aromatic compounds upon the
noradrenaline content of some organ in the cat. The
substances used for this purpose have been

dl- and I-dihydroxyphenylalanine (DOPA)},

l-tyrosine

B-phenylalanine,

hydroxytyramine (HOT),

catechol,

dl-dihydroxyphenylserine
acid (DOPS).

(noradrenaline carboxylic

The compounds were administered either by slow
intravenous infusion or by intramuscular injection in
the animal anaesthetized with chloralose. Immediately
after the termination of the intravenous infusion and
about 1 hour after the intramuscular injection, the
animal was killed by air embolism, and the heart, the
spleen and the liver were removed and extracted ac-
cording to EULERL

The following table shows the results.

I U. S. von EULER, Acta physiol. Scand. 19, 207 (1949).

Heart + Spleen Heart Liver
Cat liver +
weight spleen 124 Hg 1224 g g ne
kg pgnoradr. noradr./ | noradr./ | noradr., | noradr./ | noradr./| noradr./
per kg g organ kg g organ kg g organ kg
27 Control . . . . . . . . . . . ... 10-6 1-5 2-7 0-8 4-5 0-08 34
35 Control . . . . . . . . . . . ... 7-0 1-5 3-5 0-7 2-8 0-03 0-7
3-3 Control . . . . . . . . . . . . .. 8-0 1-7 3-4 0-5 1-8 0-12 2-8
39 Control . . . . . . . . . . . ... 70 13 33 06 2-1 0-15 16
2-7 Control (no chloralose) . . . . . . . 79 1-3 2-2 05 20 0-2 3.7
2-8 HOT 29mgi.v.60min.. . . . . . 58 0-7 1-1 0-5 2-4 01 2-3
19 HOT 40mgi. v.60min.. . . . . . 51 0-0 0-0 07 31 0-04 2-0
2-3 HOT 10-0 mg i. m. . .o 0-5 01 0-2 0-0 0 0-01 0-3
25 DOPS10mgi. v.60min. . . . . . . 56 0-9 1-5 0-2 1-0 0-13 31
2:3 | B-phenylalanine 20 mg i. v. 46 min. 14-3 1-0 39 07 3-0 0-2 74
2-0 f-phenylalanine 20 mgi. m. . . . . . 4-1 0-4 0-7 0-3 1-0 0-08 24
34 pyrocatechol 47 mg‘i. v. 53 min. . . 10-4 1-1 3.3 1-0 4-6 0-05 2:5
2-8 pyrocatechol 20 mg i. v. 80 min. . . . 5-2 0-6 1-0 1-0 2.7 0-07 1-5
2:6 l-tyrosine 10 mg i. v. . e 13-5 25 4-1 0-7 33 0-25 6-1
26 l-tyrosine 10 mgi.v. . . . . . . . . 145 1-5 26 1-2 48 03 7-1
31 I-tyrosine 20mgim. . . . . . .. 7-3 1:5 2-5 0-8 2-2 0-17 2:6
56 dl-DOPA 32mg i.v. 3min. killed,
6 min. later . . . . ... . . L. 12-0 0-9 441 1-6 59 0-25 20
31 dI-DOPA 20 mg i. v. 20 min. 19-2 1-3 4-6 1-0 49 0-3 9-7
3-0 I-DOPA 5,2 mgi.v. 53 min. 13-3 2-5 4-2 075 28 0-27 63
2-8 dI-DOPA 10 mg i. v. 54 min. 157 2-2 51 1-7 65 0-15 41
2-8 dl-DOPA 10 mg i. v. 62 min. 21-4 33 5-4 2:0 7-4 06 8-6
31 dl-DOPA 40 mgi. m. 13-1 2-7 6-3 0-8 3-8 011 30
26 dl-DOPA 20 mgi. m. 19-8 2-8] 59 1-4 5-4 0-35 85
3-0 dl-DOPA 20 mgi. m. 14-0 3-0 5:0 1-0 37 0-2 5-3
2-5 dl-DOPA 10 mgi. m. 1-25 3-0 1-0 5-8
3-0 repeated carotic occlusions 60 min. 55 08 1-8 0-8 29 0-03 0-8
32 same, with dI-DOPA 20 mg i.v. 45min. 8-0 0-8 2-5 0-4 1-3 0-2 4-2

All animals were anaesthetized with chloralose 0-05 g per kg bodyweight after initial ether anaesthesia. Animals receiving preparations
intramuscularly were killed 1 hour after the administration of the drug.
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From the table it is seen that DOPA in doses of 10 to
40 mg causes a considerable increase in the catechol
content of the cat’s spleen and heart.

With ir-tyrosine, g-phenylalanine and catechol intra-
venously, relatively high figures were also obtained in
some -instances. Low figures were noted with HOT and
DOPS and also in one experiment with DOPA where
repeated carotid occlusions had been made.

Comment

The results reported in the present paper give some
support to the findings of ArmaN? that DOPA was the
only amino acid among several tested which caused an
increase in the adrenaline amount of the rat’s supra-
renals, previously depleted by insulin. The increase in
his experiments was not higher than about 30 per cent
however, and the total amount never reached the normal
figure.

In our experiments the noradrenaline amount in the
organs was approximately doubled. The nature of the
catechol amine in the organ was checked by paper
chromatography which showed spots with the typical
position ofnoradrenaline. It is of interest thatdihydroxy-
phenylserine or dihydroxytyramine did not have this
effect under the present experimental conditions. When
the former substance was given to rabbits, an increased
output of noradrenaline was found in the urine (Scami-
TERLOW?Z).

The results may be explained by the assumption
either that DOPA is a precursor of noradrenaline and
increases its formation, or of an inhibitory effect of
DOPA on the break-down of noradrenaline in the organ.
The low figures found after infusion or injection of DOPS
or HOT may be explained on the basis of inhibition,
such as has been noted for HOT, noradrenaline and relat-
ed substances on the DOPA-decarboxylase activity in
organs by BLASCHKO® and by POLONOVSKI, SCHAPIRA,
and GONNARD*,

Samples of dihydroxyphenylserine were kindly placed at our
disposal by Dr. H. BLascHKO, Oxford, and by Hoffmann-La Roche,

S.A., Basel U. S. von EULER and P. UpDDEN

Physiological Institute,
August 20, 1951,

Zusammenfassung

University of Stockholm,

Intraventse oder intramuskulire Einfithrung von
DOPA in die Katze verdoppelt nahezu den Gehalt an
Noradrenalin der Milz, des Herzens und der Leber.

Mit Dihydrooxyphenylserin und Hydroxytyramin
wurde dieser Effekt nicht erzielt.

1 C. G.vaN ArMAN, Amer. J. Physiol. 164, 476 (1951).

2 C. G. ScHMITERLOW, Brit. J. Pharmacol. 6, 127 (1951).
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Action de la surrénalectomie sur les phénomeénes
thermoanalgésiques provoqués par la cortisone,
I'adrénocorticotrophine, le formol,
PIadrénaline, 1a morphine et le pyramidon

Dansune communicationantérieure de ce Laboratoire?,
il a été montré que l'acétate de cortisone provoque, chez
la souris, une thermoanalgésie significative; les doses

1 J. Jacos et J. SzerB, Arch, Int. Pharmacodyn. 87, 251 (1951).
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efficaces (2,5-12,5 mg/kg, s.c. ou i.p.) étajent égales
ou inférieures aux quantités de corticostéroides qui sont
libérées sous 'effet de ’'A.C.T.H. (INGLE, L1 et Evansl)
ou d’un stress intense (INGLE et NEzaMis?). Des in-
jections répétées d’adrénocorticotrophine eurent un
effet similaire et il fut en outre observé que la réactivité
4 la douleur diminuait aprés Vapplication de divers
agents qui, entre autres propriétés, ont celle de stimuler
le systéme hypophyso-surrénalien: refroidissement, in-
jections d’acide, de formol, d’adrénaline?. On était donc
tenté d’envisager une intervention des corticosurrénales
dans la genése de certaines analgésies; il convenait toute-
fois de contrdler cette possibilité en recherchant l’action
de la surrénalectomie sur les effets de différents agents
doués de pareilles propriétés.
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Fig. 1. — Action d’une opération factice et de la surrénalectomie sur
Ieffet thermoanalgésique de Padrénaline chez la souris.
I — témoins 1,5 kg/mg d’adrénaline i.p.: 10 animaux.
I - souris opérées 1,5 mg/kg d’adrénaline i.p.: 11 animaux.
1II-sourissurrénalectomisées 1,5mg/kgd’adrénalinei.p.: 10animaux.

La méthode de mesure des effets thermoanalgésiques
est une variante de celle de WooLFE et MACDONALDY,
différant de cette derniére par la réaction prise comme
test (réflexe de léchement) et un appareillage adapté &
ce réflexe. Les souris étaient, avant toute intervention,
triées et entrainées. La surrénalectomie (totale) fut réa-
lisée par voie dorsale sous narcose & I’éther, 24 h avant
'expérience. — Chaque expérience a été réalisée sur au
moins dix animaux.

1D, J.IncLe, C. H. Lt et H. M. Evans, Endocrinology 39, 32
(1946).

® D. J. INcLE et J.E. NEzaMIS, Amer. J. Physiol. 156, 365 (1949).

3 L’action analgésique de I'adrénaline avait déji été décrite par
plusieurs auteurs: A.C. Ivy, F. R. GorrzL, S.C. Harris et D. Y.
Burrir, Quart. Bull. Northwestern Univers. Med. School 18, 298
(1944). — A. LEIMDORFER, J. Pharmacol. 98, 62 (1950). — H. L. Zav-
DER, J. Pharmacol. 101, 40 (1951).

4 G. WooLFE et A. D. McDonaLp, J. Pharmacol, 80, 300 (1944).



