18.
19.

20.

21.

2

~

23.

24.
25.

26.
. Rogorr, J. M.: A sensitive method for quantitative estimation of epinephrine in blood. Proe. Soc. exp. Biol.,

28.
29.

30.

3

32.
. STEWART, (i. N. AND RoGorr, J. M.: The action of drugs upon output of epinephrine from the adrenals. J. Phar-

34.

s

35.

36.

GADDUM 249

. Caxvzon, W. B. axp ROSENBLUETH, A.: Autonomic neuro-effector systems. Macmillan, New York, 1937.
. Crawrorp, T. B. B. AxD OuTscHoORN, A. S.: The quantitative separation of adrenaline and noradrenaline in

biological fluids and tissue extracts. Brit. J. Pharmacol. 6: 8-19, 1951.

. ELLiotT, T. R.: The control of the suprarenal glands by the splanchnic nerves. J. Physiol. 44: 374-109, 1912.
. EvLEer, U. 8. vo~: Identification of the sympathomimetic ergone in adrenergic nerves of cattle (sympathin N)

with laevo-noradrenaline. Acta physiol. scand. 16: 63-74, 1948.

. EvLer, U. S. vox: Preparation, purification and evaluation of noradrenaline and adrenaline in organ extracts.

Arch. int. Pharmacodyn. T7: 477-485, 1948.

. EvLEr, U. S. vox: The distribution of sympathin N and sympathin A in spleen and splenic nerves of cattle.

Acta physiol. scand. 19: 207-214, 1949,

. EvLer, U. S. voN: Noradrenaline. Charles C Thomas, Springfield, I11., 1956.
. Gabpuy, J. H.: Polypeptides which stimulate plain muscle, p. 133. Livingstone, Edinburgh, 1955.
. Gapouy, J. H. axp Lemseck, F.: The assay of substances from the adrenal medulla. Brit. J. Pharmacol. 4: 401~

408, 1949.

. Gappusm, J. H., PEART, W. S. AND Voar, M.: The estimation of adrenaline and allied substances in blood. J. Phys-

iol. 108: 467-481, 1949.

Gapouy, J. H. axo Scuiup, H.: A sensitive physical test for adrenaline. J. Physiol. 80: 9P-10P, 1934.

HerMANN, H., CHATONNET, J. AND ViaL, J.: L'adrénaline et la noradrénaline dans la régulation des fonctions
homéostasiques. Centre Nat. Recherche Sci., 1957.

HoLziavER, M. aAND VoeT, M.: Modification by drugs of the response of the rat's uterus to adrenaline. Brit. J.
Pharmacol. 10: 186-190, 1955.

Hovrzsavkr, M. ANDp Voar, M.: Depression by reserpine of the adrenaline concentration in the hypothalamus of
the cat. J. Neurochem. 1: 8-11, 1956.

. Javox, P. G. bk, Bavo, J. B. axp JaroN, M. G. bE: Sensible y nuevo metodo de valoracion de adrenalina en utero

aislado de rata. Farmacoter. act. 2: 313-318, 1945.

Jasmes, W. O.: Demonstration and separation of noradrenaline, adrenaline and methyladrenaline. Nuture, Lond.
161: 851-852, 1948.

Loewrt, O.: Uber humorale Ubertragbarkeit der Herznervenwirkung. Pflitg. Arch. ges. Physiol. 189: 239-242, 1921.

Page, I. H. Axp GREEN, A. A.: Perfusion systems. II. Perfusion of rabbit's ear for study of vasoconstrictor sub-
stances. Methods med. Res. 1: 123-129, 1948.

Prart, W. S.: The nature of splenic sympathin. J. Physiol. 108: 491-501, 1949.

N. Y. 86: 441-444, 1937.

SATAKE, Y.: Secretion of adrenaline and symphathins. Nanzando Co., Tokyo, 1955.

Savini, E. C.: The antagonism between 5-hydroxytryptamine and certain derivatives of lysergic acid. Brit. J.
Pharmacol. 11: 313-317, 1956.

ScurossmMaNy, H.: Untersuchungen itber den Adrenalingehalt des Blutes. Arch. exp. Path. Pharmak. 121: 160~
203, 1927.

. Scut*sany, H. J.: Nachweis von Oxytyramin (Dopamin) in sympathischen Nerven und Ganglien. Arch. exp.

Path. Pharmak. 227: 566-573, 1956.
Suaw, F. H.: The estimation of adrenaline. Biochem. J. 32: 19-25, 1938.

macol. 13: 95-241, 1919.

VoaTt, M.: The concentration of sympathin in different parts of the central nervous system under normal condi-
tions and after the administration of drugs. J. Physiol. 128: 451-481, 1954.

Vrewirian, A.: Note sur quelques réactions propres a la substance des capsules surrénales. C. R. Acad. Sci., Paris
43: 663, 1856.

WenT, Gi. B.: A comparative biological assay of activity in siinple solutions of adrenaline. J. Physiol. 102: 367-371,
1943.

DISCUSSION

POINTS TO BE CONSIDERED IN RUNNING CHROMATOGRAMS OF

TISSUE EXTRACTS

MARTHE VOGT
University of Edinburgh, Scotland

Figure 1 illustrates some of the practical points which must be considered

when chromatograms of tissue extracts are run in phenol-HCI.
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Fra. 1. Chromatograms of tissue extracts run in phenol-HCLL

AL on the left, is a control spot of norepinephrine, visualized by spraying the
paper with w solution of ferrieyanide. In section B, a brain extract to which
norepinephrine had been added was applied to the base line asa horizontal band;
after the chromatogram was developed and the paper sprayved the norepineph-
rinc was found to be in precisely the region of the norepinephrine marker;
thus the constituents of the brain extract did not modify the Ry value of the
amine. The column on the right shows that the separation of norepinephrine,
epinephrine, isoprenaline and the hormones of the posterior lobe of the pituitary
is quite adequate in this svstem. Histamine, however, if present, would con-
taminate the lower part of the paper. The figure also shows that, in this solvent
mixture, dopa is not satisfactorily separated from norepinephrine, and that the
dopamine =pot adjoins the epinephrine spot. When estimations are made by
bioassay this does not create any difficulties, provided the quantities of dopa
and dopamine present do not exceed those of norepinephrine and epinephrine
by« faetor of 100 or more: dopa has a biological activity only of about 1 100000
that of norepinephrine on the rat blood pressure, and dopamine has about
1.'5000 of the activity of epinephrine on the rat uterus. On the pithed rat blood
pressure, dopamine has approximately 1150 of the activity of norepinephrine.

The separation of 3-hydroxytryptamine (5-HT) from epinephrine is not pos-
sible in this solvent system. If present in sufficient quantities, as for example in
rabbit blood, it will interfere with the bioassay on the rat uterus by antagonising
the action of epinephrine, and with the bioassay on the pithed rat blood pres-
sure by mimicking the action of the epinephrine, although its pressor activity is
much weaker. Differentiation between the two substances can, however, be
achieved by the use of antagonists. Thus an amount of lysergic acid diethyl-
amide, giving a bath concentration of 2.5 to 5 X 1077, may be added for 10 min
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to the Ringer solution in which the uterus is suspended. To obtain reliable
quantitative assays, however, it is desirable first to estimate the 5-HT con-
centration in the samples so that an equivalent amount of 5-HT can be added to
the epinephrine standards.

When acetylcholine is the interfering agent, the uterus has to be treated with
atropine for the assay of epinephrine. Stimulation of the uterus by carbaminoyl-
choline, as normally employed, has then to be replaced by stimulation with some
atropine-insensitive agent; oxytocin, as discovered by Muscholl (to be pub-
lished), is suitable for the purpose.

Isoprenaline is extremely active on the rat uterus, which it inhibits, and on the
rat auricles, which it stimulates. In a small organ bath (2 to 6 ml), doses of 0.1
ng will produce an effect. The fact that it does not raise the blood pressure of
the pithed rat distinguishes it from the other catecholamines.





