[15. X11. 1959]

less skeletal deposition of these metals; and Catsca and
Du Kavone Li? discovered certain chelating agents to
be more effective than EDTA for removing cerium from
the skeleton.
Table
20 h urinary excretion of aluminium from animals after injection in
chelated form

PercentageP| Urinary ex-
of chelatesa-| cretion as
Te a
Metal chelate turated with| percentage
aluminium of dose
[ d

Al-diethylenetriamine
pentaaceticacid . . . . . . 96 25 27
Al-ethylenediamine

N-(2- hydroxvcyclohexyl) -N,N/,

N’-triacetic acid . . . . 94 35 38
Al-ethylenediamine
tetraacetic acid . . Coe . 98 40 41

Al-ethylenediamine- N-
(2-hydroxyethyl)N, N/, N'—
triacetic acid . . . . 83 80 50
Al-ethylenediamine, -N N -
bis-{2-hydroxycyclohexyl}-N,

N’-diacetic acid . . 87 80 56
Al-1, 2-diaminocy clohexane N
N, N /,N’-tetraacetic acid . . . 90 95 95

Al—polyphosphate . unknown | 42 —

& Chelates (containing 1 mg Al) injected intraperitoncally into 450 g
male guinea pigs, except Al-tripolyphosphate where 7 mg Al with
190 mg Na-polyphosphate was injected intravenously into a 1500 g
fernale rabbit. Injection solutions were all at pH 74,

The percentage saturation of the chelate may influence the fate of
the metal (see experiments on yttrium?).

Determined by the method of GEnTRY and SneErRINGTON® on
ashed aliquots; results of replicates quoted to the nearest 59%.
Determined by the method used in # but on spots cut from paper
chromatograms ® {Rf about 107} after running aliquots; results
are from single runs quoted to the nearest 1%,

o

Aluminium is now reported to be only partially ex-
creted in the urine after injection into guinea pigs, rab-
bits and rats as ALEDTA. Rabbits injected intravenously
with large doses (18 mg Al/kg) died after a few days and
showed mottling of the livers and to a lesser degree of the
kidneys. The livers had undergone fatty change and
necrosis in the periphery of the lobules and the kidneys
showed tubular necrosis. A rat also died after eight days
using the same dose per kg. Aluminium chelates were, how-
ever, well tolerated at reasonable dose levels; for example,
a 300 g male rat injected intravenously with 3 mg of alu-
minium (as AI-EDTA) is apparently healtly eight months
later, and a pregnant female guinea pig gave birth to
a normal litter 52 days after intraperitoneal injection
of 2 mg of aluminium as the 1,2-diaminocyclohexane
N,N,N’,N’-tetraacetic acid chelate. Urinary excrections
of aluminium varied with the chelating agent used {Table).

Most of the urinary aluminium was in the sediments,
presumably in the form of aluminium phosphate. Aque-
ous AIFEDTA (25 ml containing 75 mg Al, pH 7-4) was
allowed to stand for 86 h at 37°C with powdered defatted
ox shin bone (5 g); on treating the sediment with N HCI,
6 mg of aluminium were dissolved off. There was 15 mg
of calcium in the supernatant. AI-EDTA reacted cven

3 A. Carscu and Du Knvong LE, Nature 780, 609 {1957).

4 H.C. DupLEy, J. Lab. clin. Med. 45, 792 (1955).

5 C.H. R. GEnTrY and L. G. SHERRINGTON, Analyst 71,
(1946).

8 I. 1. M. EvsEiTy, J. F. W. McOmig, and T. H. PorrLarp, Disc.
Faraday Soc. 7, 183 (1949).
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with aqueous sodium orthophosphate at 25°C (pH 7) to
give a small precipitate of AIPO,. The reason for the
skeletal deposition of Group 111 metals®? may therefore
lie in the stability of their phosphates. The question as to
whether calcium chelates are excreted following adminis-
tration of Group 111 metal chelates remains, but is not
the object of this investigation,

We thank Mrs. O, L. Kvont and Mr, M. D, MibbrLETON fOr
assistance with some experiments, Messrs, Getoy of Basle presented
the chelating agents and AMCOH, South Africa, the sodium tripoly-
phosphate. ~ This report is published by permission of the South
African Council for Scientific and Industrial Rescarch.

D. A. Surton and L. W, Marasas

Pneumoconiosis Research Unit of the Council for Scienti-
fic and Imdustrial Research at the South Afjrican Institute
for Medical Research, Johannesburg, July 13, 1959.

Zusammenfassung

Der Grad der Aluminiumausscheidung im Urin hingt,
nach seiner Verabreichung in Form von Aluminiumchelat,
vom verwendeten Chelat ab. Dies ist in Ubereinstimmung
mit anderen Metallen der Gruppe 111. Die Ablagerung
dieser Metalle im Skelett beruht wahrscheinlich auf der
Stabilitdt ihrer Phosphate.

Increase of Free 5-Hydroxytryptamine
in Blood Plasma by Reserpine and & Benzo-
quinolizine Derivative

Rauwolfia alkaloids and benzoquinolizine derivatives
cause a decrease of the 5-hydroxytryptamine (5 HT) con-
tent in various tissues!. Thereby the excretion of 5-hydro-
xyindole acetic acid (5 HIAA), a major metabolic product
of 5 HT, is increased in the urine®. In isolated blood pla-
telets the 5HT decreases also after addition of reserpine
or the benzoquinolizine derivative 2-oxo-3-isobutyl-9,10-
dimethoxy-1, 2, 3, 4, 6, 7-hexahydro-benzo{alquinolizine as
methan sulfonate (BQ)*4. It has been suggested that
Rauwolfia alkaloids and benzoquinolizine derivatives act
by releasing the 5HT from the binding site in the tissue.
The released 5HT would then be oxidized by monoamine
oxidase {(MAO) and excreted as 5HIAA in the urine®.
There is, however, no proof that 5HT is liberated as such;
it might be metabolized, c. g. at the binding sites, and re-
leased as SHIAA. Evidence for the first possibility con-
sists in the observation that incubation of rabbit platelets
with reserpine in an atmosphere of nitrogen causes an in-
crease of the amount of SHT in the plasma®.

1 A, PLerscuer, P, A, Suorg, and B. I3, BrRopig, Science 122,
374 (19560); J. Pharmacol. exper. Therap. 176, R4 {1956}, - P, A
SHoRE, A, PLeTschiR, E.G. Tomicu, R. Kuntzman, and B, B.
Brooig, J. Pharmacol, exper. Therap, 117, 232 (1856). -~ B, B, Bro-
i, P. A, SHORE, and A, PLETSCHER, Science 123, 992 (1956), ~
M. K. PaasoNeEn and M. Vocr, ]. Physiol. {Lond.) 131, 8982 (1856). -
A. Prerscner, H. Besexoory, and H. P, Bicuroup, Arch, exper.
Path, Pharmak. 232, 494 (1958),

3 P, A, SHORE, S, L, S1LVER, and B, B, Bropig, Science 122, 284
(1955).

3 Trade name Nitoman,

4 A, CarissoN, P, A, Suorg, and 1L B. Brooig, J. Pharmacol
exper. Therap. 120, 334 (1957), - G, . Quinn, . A, Snoxre, and
B. B. Brootg, J. l'lnrumcul exper, Therap, 127, 103 (1959).

5 13, B. Bropik, A, PLETSCHER, and I A, SHORE, Science 122,
968 (1955),

& A, Carusson, P A, Snorg, and B. B, Bronig, ]. Pharmacol
exper. Therap, 120, 334 (1957).
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The decrease of the total 5HT in various tissues which
is caused by reserpine and BQ) can be counteracted by
pretreatment of the animals with MAO inhibitors such
as iproniazid?8. It is not yet decided whether the break-
down of 5HT released by reserpine and BQ is diminished
by MAO inhibitors or whether the latter drugs inhibit the
liberation of 5HT induced by reserpine and BQ. Injection
of the Rauwolfia alkaloid raunescine causes an increase
of the 5HT in the plasma of rats and rabbits after iproni-
azid pretreatment?®. This probably suggests that the me-
tabolism of released SHT is inhibited. The origin of this
‘free’ 5 HT remains, however, unknown.

The present work was undertaken to study whether
reserpine and BQ liberate 5HT as such from isolated
platelets and whether the amount of free 5HT in the
plasma can be increased by a combined treatment with
a MAO inhibitor and reserpine or BQ, respectively.

Methods. 15 h after i.p. injection of 20 mg/kg of
1-benzyl-2-(5-methyl-3-isoxazolylcarbonyl) hydrazine HC1
(BMIH)®® arterial blood was taken by means of a poly-
ethylene cannula from heparinized rabbits in ether
anesthesia, weighing 2-5 to 3-5 kg and fasted for 16 h. Un-
trated animals served as controls. The blood was immedi-
ately mixed with 1/9 volume of 1% disodium ethylene-
diamine tetraacetate in saline. After centrifuging at 200—
300 x g for 5 min the platelet rich part of the plasma was
withdrawn and the procedure repeated once or more.
3—4 ml of plasma were incubated with reserpine, BQ or the
solvents alone under gentle shaking for 30-180 min in
25 ml Erlenmeyer flasks at 37°C in room atmosphere.
After centrifugation at about 1700 x g for 25 min at
room temperature the SHT was measured by a spectro-
photofluorometric method in the platelet poor plasma
(supernatant) and in the platelets (sediment®?). Reserpine
was dissolved in glacial acetic acid, diluted with water to
afinal acetic acid concentration of not more than 0-029%
and 0-025 ml of this solution added into each ml of plasma.
Final concentration of reserpine: 1pg/ml 0-05 ml. B was
dissolved in saline and 0-05 ml of this solution was added
per mi of plasma to yield a final concentration of 20 pg
base/ml! plasma. All the experiments were carried out in
siliconized glassware.

Platelet counts were madc according to FEIssLy!? in
the phase contrast microscope. No decrease could be
found in the number of platelets during incubation with
reserpine or BQ indicating that the platelets were not
destroyed.

Results.— (1) In the platelets of rabbits pretreated with
BMIH, incubation with reserpine as well as with BQ
caused a progressive decrease of the SHT. The 5HT in
the plasma increased continuously, amounting to about
459, of the total aminc after 3h. Incubation of the platelet
rich plasma without any drug caused no appreciable

7 Trade name Marsilid.

8 B. B, Bropig, A. PLETscHER, and P. A. SHore, J. Pharmacol.
exper. Therap. 116, 9 (1956), — A. PLETSCHER, Exper. 12, 479 (1956).
— P. A. SnorE and B. B. Brobig, Proc. Soc. exper. Biol. Med., N. Y.
99, 433 (1957).

% N.T. Kirxr and M. K. Paasonex, The Second Scandinavian
Summer Meeting of Biochemists, Pharmacologists, and Physiologists,
joint Meeting with the British Biochemical Society in Turku (Fin-
land), August 27-29, 1959,

10 MAO inhibitor with long duration of action, similar to iproni-
azid but 10-20 times more potentt, Trade name: Marplan.

1 1., 0. Ranparr and R. E, Baspon, Ann, N, Y. Acad. Sci. 80,
626 (1959).

12 S, UDENFRIEND,
Chem. 215, 337 (1955),

13 R, FeissLy, Schweiz, med. Wschr, 84, 808 (1954).

H, Wersspacy, and C.T.CrLArRK, J. biol.
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change of the 5HT content in either platelets or plasma.
The total amount of SHT extracted from platelets and
plasma after incubation with reserpine or BQ was some-
what higher than could be expected. The reason for this
finding is not yet clear. It could possibly be due to a
methodical error because of different recovery rates of
the amine from platelets and plasma. This has, however,
no importance for the interpretation of the results
(Figure).

20¢

SHT pg/ml
)

Hours incubation
a) b)

Amounts of B-hydroxytryptamine in platelets and platelet-free
plasina after incubation i vitro with 1 yg/ml reserpine (a) or 20 ug/ml
benzoquinolizine derivative (b). The animals were pretreated with
a monoamine oxidase inhibitor of the hydrazine type (BMIH)
(20 mg/kg i.p. 15 h before bleeding). The curves from above down
indicate:

no reserpine incubation, platelets;

reserpine incubation, platelets;

reserpine incubation, plasma;

no reserpine incubation, plasma.
Each value represents the mean of four experiments.
Vertical lines: standard error,
The 5HT values indicated correspond to the amount of platelets
and plasma, respectively, contained in 1 cn® of platelet-rich plasma.

{2) In the platelets of controls, incubation with 1 pg/ml
reserpine caused a decrease of the 5HT content to 77-0 4
5-09, of the preincubation values after 1 h (p > 0-03) and
to 56-6 £ 5:49% after 3h (p < 0-01). In the plasma there
was no significant increase of the 5HT concentration
compared with controls which were incubated without
reserpine (p > 0-05) (controls: 1 h: 3-2 &~ 1-5%; 3 h:
3-5 4 1-4%,. Reserpine incubation: 1 h: 56 4 1-5%;
3h: 55 4 2:6%).

Discussion.—The results show that in platelet rich
plasma of rabbits pretreated with the MAO inhibitor
BMIH the free 5HT in the plasma increases markedly
after incubation with reserpine and BQ. The 5HT rise
found in the plasma corresponds to the 5HT decrease in
the platelets. This is strong evidence for the fact that
reserpine as well as BQ are able to liberate 5HT as such
from the platelets. The findings demonstrate furthermore
that reserpine and BQ still cause liberation of 5HT if
MAO is inhibited. This supports the assumption of in-
creased free 5HT in the tissues after combined treatment
with MAO inhibitors and Rauwolfia alkaloids or benzo-
quinolizine derivatives respectively. The question as to
whether MAO inhibitors also inhibit the reserpine induced
liberation of 5HT from platelets has been investigated
separately ¥

After incubation of platelet rich plasma from non-
pretreated animals with reserpine, the SHT in the plate-
lets decreases without significant increase of 5HT in

14 M, K. PaasoNEN and A. PLETSCHER, Exper., in press (1960).
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plasma. This and the previous results indicate that blood
is able to destroy endogenous S5HT through an enzyme
system which can be inhibited by MAO inhibitors. This
finding confirms earlier experiments which showed that
human blood serum oxidizes added 5HT, an effect which
is inhibited by the MAO inhibitor iproniazid®. The in-
crease of 5HT in the plasma after incubation of platelets
with reserpine in N, atmosphere® can probably also be
attributed to inhibition of this enzyme. It is not known,
however, whether the breakdown of the 5HT derived from
platelets takes place in the platelets or in the plasma.

M. K. PaasONEN* and A. PLETSCHER

Medizinische Abteilung dev F. Hoffmann-La Roche & Co.
& Co. A.G., Basel, October 5, 71959.

Zusammenfassung

Nach Vorbehandlung von Kaninchen mit cinem Mono-
aminoxydase-Hemmer des Hydrazin-Typs wurde plitt-
chenreiches Plasma mit Reserpin und einem Benzo-
chinolizin-Derivat inkubiert. Im Plasma kam es dadurch
zu einem Anstieg des nicht an Thrombozyten gebundenen
5HT, der dem Abfall des Amins in den Thrombozyten
entsprach. Bei Kontrolltieren {ohne Monoaminoxydase-
Hemmer) fithrte die Inkubation von plittchenreichem
Plasma mit Reserpin zu keinem Anstieg des freien 5HT
im Plasma, obgleich es in den Thrombozyten zu einer
starken Senkung des Amins kam.

15 G. Marrtin, N, Eriksen, and I, P, Benpirr, Fed. Proc, 17,
447 (1958).

* Guest worker from the Department of Pharmacelogy, Univer-
sity of Helsinki {(Finland). Supported by a grant from the Finnish
Medical Society Duodecim.

Uber die villikininartige Wirkung des Harnes

Die Darmzottenbewegung wird hormonal durch das
Villikinin gesteuert, das durch sekretogene Impulse aus
der Diinndarmschleimhaut freigesetzt wird“2 Die Wir-
kung des Villikinins verschwindet nach Ganglienblok-
kade?3.

Es wurde untersucht, ob die intravendse Verabreichung
von Menschenharn die Darmzottenbewegung beeinflusst.
Die Versuche wurden an 23 Hunden nach der Methode
von Koxas und LupAny durchgefiihrtd. Den Tieren
wurde frischer nativer Harn von Gesunden bei niichter-
nem Magen intravends verabreicht. Ferner wurde der
Harn mit Norit ausgeschiittelt, zum Siedepunkt erhitzt
und nach Abkiihlen filtriert, Der derart aufgearbeitete
Harn wurde ebenfalls intravends verabreicht.

Sowohl der native Harn als auch der mit Norit aus-
geschiittelte und zum Siedepunkt erhitzte Harn ricfen
ungefihr gleich starke Darmzottenbewegungen hervor.
{Abbildung.) Diese dauert nach der niedrigsten Dosis
10 min, nach der hochsten Dosis langer als 30 min. Der
native Harn bewirkte Blutdrucksenkung, der mit Norit
ausgeschiittelte und zum Siedepunkt ecrhitzte Urin war

1 L. Kokas und G, LupAny, Piliigers Arch, 232, 203 (1933).

2 E. Kokas und G. Lupiny, Pfligers Arch, 234, 182 (19:4),

# T. GArr, G. LupANy und A. 8AnTtHA, Arch, int. Pharmacodyn,
113, 390 (1958).

4 E. Kokas und G. Lubixy, Piliigers Arch, 231, 20 (1932).
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ohne Einfluss auf den Blutdruck. In seciner Wirkung dhnelt
der mit Norit ausgeschiittelte und zum Sicdepunkt er-
hitzte Harn dem Villikinin, das cbenfalls nicht an Norit
absorbicrt wird, thermostabil ist und den Blutdruck nicht
beeinflusst.

Es ist unwahrscheinlich, dass die Darmzottenbewegung
nach intravendser Applikation des Harnes durch H-Sub-
stanzen oder die Substanz 2% verursacht wird, da diese
beiden Stoffe cine Blutdrucksenkung bervorrufen, der mit
Norit ausgeschiittelte Harn jedoch den Blutdruck nicht
veriindert,

Ich danke Herrn Prof. LupdAny und Herrn Dr. GATI aus dem
Pathophysiologischen Institut in Budapest fite die Oberpriifung und
Bestiitigung meiner Ergebnisse, Diese Forscher haben mich darauf
aufmerksam gemacht, dass die Darmzottenbewegung, welehe durch
Villikinin sowie anch durch intraventse Gaben von Harn ansgelist
wird, durch Hexanethonium blockiert werden kann,

A. Svatod

Forschungsinstitut fiir Pharmazie und Biochemie, Prag
(T'schechoslowaket), 7. Juli 1959,

Summary

Intravenous application of human urine to dogs has
similar cffects as villikinin, Noriteabsorbed, heated and
filtered urine stimulates the movement of the inestinal
villi but has no effect on blood pressure,

5 G, LupAxy, T. GAtt, S1. Szano und J. Hinke, Avch. int, Phar-
macodyn. 778, 62 {1u59),

Changes of Evoked Potentials in Lateral Genicul-
ate Body and Visual Cortex during Repetitive
Photic Stimulation in the *Cerveau isolé’ Cat!

Following prolonged repetitive photic stimulation, the
evoked potentials recorded from the visual cortex and
the lateral geniculate body deerease markedly in ampli-
tude, This phenomenon, usually referred to as ‘habitua-
tion'#* has been attributed to the activity of the ascend-
ing reticular system. In an attempt to ascertain the role
of the reticular formation in the process of visual habitua-
tion, we have performed experiments which are reported
below.

‘Cerveaun isol¢’ cats with intercollicular transection
were used. The electrocortical activity was recorded
monopolarly on an inkwriter, while a CRO was used for
recording the evoked potentials of the primary visual
cortex and of the lateral geniculate body. The photic stim-
ulation consisted of 1/s-flashes of white light, the in-
tensity of which was held constant throughout the period
of the experiment. Olfactory stimulation was used for
producing ‘dishabituation’ %3, The mesencephalic retic-
ular formation was stimulated through concentric elee-

! This rescarch has been sponsored jointly by the Office of
Scientific Research of the Air Research and Development Command,
United States Air Force, through its Buropean Office, under Con-
tract No. A 61{052)-107 and by the Rockefeller Foundation.

2 R UerNANDEZ-PRON, C, Guzsman-Frores, M. ALcAraz, and
A, FERNANDEZ-GUARDIOLA, Fed, proc, 15, 91 (1956),

3 R, HERNANDEZ-PEAON, C. GuaMAN-FLORES, M. Ancaraz, and
A. FerNaNDEZ-GUARDIOLA, Acta neurol, latinoamer, 4, 121 (1058),



