Zusammenfassung

Mittels Papierchromatographie wurde das Bild der
freien Aminosiuren der Netzhaut und des Cornea-Epithels
des Rindes untersucht und mit den Aminosiduren des
Hydrolysats des gesamten Gewebes in Bezichung gebracht.
Die Ergebnisse zeigen, dass das Bild der freien Amine-
sduren ein charakteristischer Zug eines bestimmten Ge-
webes ist, obwohl er nicht ganz genaun dessen Zusammen-
setzung an Aminosduren wiedergibt.

Diurnal Changes in the Brain Glycogen

As changes in the concentration of brain glycogen par-
allel several altered states of behaviour?, the question
arises what connection this brain metabolite has to auto-
nomic functions which are regulated at the highest level.
In the present report, the rhythms of sleep and wake-
fulness were chosen as representative of these functions.

In 123 rats the concentration of brain glycogen was
determined in 6-h intervals in five topographical regions
of the brain. The same method was used as described in
a preceding paper?.

Diurnal changes of glycogen in the cerebral cortex and the dience-

phalon
Glycogen {mg/100 g of wet weight)*
Astronomic
time Cerebral # Diencephalon| n
cortex
0 91 4+ 5-2 31 117 4+ 3-8 28
6 86 4+ 46 34 131 + 6-2 25
12 89 4 5-4 28 135 + 4-2 26
18 90 + 41 30 127 +£ 51 28

* Mean + S. E.

In the Table the characteristic results of these experi-
ments are given. From these it follows that, while there
are no significant periodic changes in the cerebral cortex,
the mesencephalon, cerebellum, and medulla oblongata,
there is a significant difference in the diencephalon
(P < 0-01 between the interval 0 and 12).

The maximal concentration of glycogen in the dience-
phalon coincides with the period during which there is a
maximal readiness of the rat to the cerebral inhibitory
state3.

D. Svorap

Institute of Physiology, Czechoslovak Academy of Scien-
ces, Prague (Czechoslovakia), June 25, 1958.

Zusammenfassung

In 6stiindigen Intervallen wurde bei der Ratte die Kon-
zentration des Glykogens in der Hirnrinde sowie im Dien-
cephalon, Mesencephalon, Cerebellum und im verlinger-
ten Mark festgestellt. Innerhalb von 24 h tritt im Dien-
cephalon — und nur indiesem — periodisch eine signifikante
Verinderung der Glykogen-Konzentration ein.

! M. R. A. Cuance and'D. C. YAXLEY, ]. exp. Biol. 27, 311 {1950},
- N, Suimizu and Z. Kuso, J. Neuropath. exp. Neurol. 16, 40 (1957).

2 D. Svorap, Nature 181, 775 {1958).

3 D, Svorap, Physiol. Bohemoslov. (1958), in press.
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Effect of Aldosterone and Hydrocortisone
on Sodium in Red Cells

Studies with aldosterone in the rat have recently led us
to the theoretical conclusion that this steroid, and perhaps
related ones as well, can act by conditioning sodium flux
across cell membranes. We have suggested that the net
effect favors an increase in intracellular sodium, possibly
by hindering sodium transport (efflux!}. The red cell
seemed particularly appropriate for a direct experimental
approach to this postulate. GLyNN also predictively con-
sidered this but was unable to demonstrate any effect?
He used red cells in a buffered medium, however. It
seemed to us that the problem could not be definitively
settled unless plasma were used as medium since quite
possibly a cofactor or carrier is required. Further, it seem-
ed desirable to subject the cells to forcing procedures
favoring separately either influx or efflux. Accordingly,
our experiments were designed to use whole blood and to
follow the changes in plasma [Na] and [K] during refrig-
eration or subsequent rewarming. In view of our inex-
perience in the difficult field of red cell experimentation
and of the inherent variability of whole blood studies,
experiments were freely répeated. Well defined effects
were demonstrated both with aldosterone and with hydro-
cortisone.

Methods. —~ Fresh blood from student volunteers was
collected in heparin (0-2 m1/10 ml blood), centrifuged, and
the buffy coat removed. The blood was then reconstitut-
ed. It was divided into 5 ml aliquots and each was sam-
pled separately for the determination of plasma Na and
K and of hematocrit. The aliquots were then transferred
to prepared tubes containing the steroid in 0-1 ml of vehi-
cle, or the vehicle alone. In cooling experiments the tubes
were placed in a refrigerator at 4°C and sampled in the
cold 2,4,6 or 24 h later. While in the refrigerator, they
were inverted gently every half hour throughout the day.
In rewarming experiments, untreated 5 ml aliquots were
first refrigerated for 24 h and then sampled separately in
the cold before transfer to fresh tubes containing the
steroid or vehicle. Sampling was again carried out after
0-5, 1, 2, and 3 h of rewarming at 37°C. Aldosterone race-
mate in ethyl alcohol and hydrocortisone acetate in saline
were used.

Calculations were based on the change in each datum
from its own base value taken as zero. Regression coeffi-
cients were determined where applicable3. Further details
are given with each experiment.

Results.— Effect of aldosterone on Na, K, and hematocrit
duving rewayming. Aliquots (5 ml) containing 1, 1-4, 1.8,
and 2-0 pg/ml of aldosterone racemate, or the vehicle
alone, were rewarmed and sampled as described. Five
separate runs were carried out. The figure presents the
essential findings. Aldosterone clearly depresses the rate
of Na extrusion during rewarming. This is preceded dur-
ing the first half hour by a fall in plasma [Na] which is
most prominent at lower doses. The proportionality of
the effect is shown by the decreasing values of the re-
gression coefficient with increasing dose (Table 1}). The
effects on Na are not accompanied by similar changes in
K or hematocrit; these show the normal patterns of
rewarming.

1 8§, M, Friepman, C. L. FrRiepMAN, and M. NaKasHimMa, Amer,
J. Physiol. (in press for Dec. 1958).

2 1. M. Grywnn, J. Physiol. 236, 148 {1957},

3 R. A. FrsHER, Statistical Methods for Research Workers, 12th ed.
{Oliver and Boyd, Edinburgh 1954).
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Table I. Regression statistics for aldosterone and hydrocortisone treated red cells in plasma compared with untreated controls

Treatment A[Na] mEqgf AU miqgp A Hv;).:;\;nvm

a *b 05 h a b 00 h B} b {09
Control . . . . . . . 431 4264 4 051 [+1-34]~0:99] =070 1 022 |- 0:20] =81 | ~ 054 048 | =35
Aldosterone, 1 pg/ml . —0-03] +2:18 £ 027 |~ 2:49|=1-10] =008 4 020 |- 03] ~ 35| ~ 050 4 046 ] - 30
Aldosterone, 1-4 uygfml . —0:90] +1-96 4 1-27 |- 3-32{-1-25] ~0:65 4 -20 |- 0-51] ~45] 05 1053 | -~ 37
Aldosterone, 1-8 pg/ml . +0-68] +1-19 4 084 |-0661—1-30] —0-51 4 024 |—=0:73} =50} 4015 | 146 | —48
Aldosterone, 2-0 pg/ml . . —0-68] +040 + 1-32 |~ 1-14]-1-05] =061 + 0:10 |- 036] - 37{ ~0-59 4 0-53 | =31
Control . e e e e +2:06] +1-96 4 1-06 |~ 014|074 —0-45 :f 0:07 |~ 0-23| =50 =045 | 045 § — 51
Hydrocortisone, 0-2 ug/ml — 054 +1:38 4 0:67 |~ 2:09{=0-72] — 047 4 0:00 [= 019} «~ 54| ~009 } 042 | =40
Hydrocortisone, 2-0 pug/ml ~ 086 +084 4+ 045 [~ 1:81 [~ 091 =048 4 0-11 |~0-36] =58 -0:79 | 038 [ =49
Hydrocortisone, 5-0 pug/mt —0:58] 4016 £ 095 |~ 076{~0-78 =049 {. 008 | = 0:22] = 54| - (B3 § 039 ]| =45

a = mean of the dependent variate;

b 4 coefficient of regression and standard error;

0:h hoeealeulated value of the variate at 0:h b,

¥ Significant shift of the coefficient of regression occurs in this column.

Effect of hydrocortisone on Na, K, and hematocrit during
rewarming. Aliquots (5 ml) containing 0-2, 2-0, or 10-0pg/
ml of hydrocortisone acetate, or the vehicle alone, were
rewarmed and sampled as described. Five separate runs

£~

5]

[Wa)Change mEg/t

Time — Hours

were carried out. The Figure presents the essential find-
ings. Hydrocortisone also produced a depression of the
rate of Na extrusion preceded by a sharp fall in plasma
[Na]. There was a similar proportionality to dose {TableI),
Plasma [K] followed the control pattern but there was a
suggestion that the fall in hematocrit with time might be
stecper as the dose of hydrocortisone increased,

Effect of aldosterone or hydrocortisone on Na, K, and
hematocrit during 6 h of cooling. Yxperiments carried out
as described using the same doses of the steroids failed to
show any effects during a 6-h cooling period,

Effect of aldosterone on Na, K, and hematocrit during
24 k of cooling. 20 ml of whole blood free of buify coat
was divided into two equal aliquots after a preliminary
sample was tiken for analysis. To one aliquot was added
5 ug of aldosterone, to the other the vehicle only. Both
were then refrigerated for 24 h, Samples were taken in
the cold at 6 b and at 2+ h, From ecach aliquot, three
separate samples were tiken and cach analyzed in tripli-
cate. This ninefold analysis permitted a reasonably accn-
rate statement of concentration. Four identical runs were
carried out (Table I1). Clearly, in all 4 runs the rate of
Na accumulation by the cells was depressed in the treated
samples, It should be noted that the dose used was lower
than in the preceding experiments, Unfortunately, the
degree of difference between ¢ontrol and test aliquots is
too close to the intrinsic method error for absolute con-
fidence and we are at present unable to extend the series
because of a seasonal shortage of donors,

Discussion.~These experiments show that both aldo-
sterone and hydrocortisone affect Na flux. Further, the
doses used are reasonably smadl in comparison with doses
of desoxycorticosterone which have yielded positive re-
sults®. Recently, GLyny has demonstrated that cardiac
glycosides in very low concentrations inhibit the move-
ment of sodium and potassium jons across the human red
cell membrane, probably by an action on the transport
mechanism itself rather than on the energy supply to the
pump? He reasoned that aldosterone is sufficiently re-

4 E, 8, Joxgs, lixper, 74, 72 (1958).

Table IT1. The cffect of 0-5 eg/ml of aldosterone on plasma {Na] during 24 h cooling of human whele blood, Note the consistent trend
for [Na] to remain higher in test groups than in controls, Plasmia [Na] miiqfl
Oh 6h 21 h
Test Control Test Contral Test

Run1 1412 + 09 1344 406 1374 4- 1.7 132:0 1 0.3 1344 4 14
Run 2 1464 + 2.0 1372 408 1432 4 1-8 13344 1.5 1350 3 09
Run 3 142:0 + 08 141:6 + 1-2 1424 - 24 1334 1 02 1408 4 8
Run 4 1423 £ 11 130:5 4 07 1398 4 3.2 130:3 1 04 1335 1 07

+ == standard error of nincfold analysis
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lated both chemically and functionally to produce similar
effects. He could not, however, demonstrate any effect
with doses similar to ours (10~5 or 10-¢ g/ml). The major
difference between these experiments and ours is our use
of plasma as suspending medium. The longer duration of
our experiments seems a less likely explanation for the
divergence.

The gross measurement of sodium concentration in the
medium does not permit definitive conclusions regarding
the site of action of these adrenal cortical steroids. The
results are, however, quite consistent with the view which
we have expressed elsewhere that aldosterone hinders
sodium efflux!. Judging by GLyNN’s analysis, this may
well represent an action on the transport mechanism it-
self.

This work was carried out under Defence Research Board of
Canada grant number 9350-18. We are grateful to Dr. C. W. MUR-
puy, CIBA Company Limited, Montreal, for the aldosterone race-
mate used in this work.

S. M. FriEDMAN and
ConsTaNCE L. FRIEDMAN

Department of Awnatomy, The University of British
Columbia, Vancowver (Canada), July 77, 1958.

Zusammenfassung

Natrium- und Kalium-Plasmakonzentrationen und Ha-
matokritwerte wurden in menschlichem Blut nach Bei-
fiilgung von kleinen Mengen Aldosteron nach 2-, 4-, 6-
oder 24stiindiger Kiihlung oder nach 1/,-, 1-, 2- oder
3stiindiger Erwirmung gemessen. Aldosteron vermindert
die Plasma-Natriumzuwachsrate bei Erwirmung und
anscheinend auch die Plasma-Natriumverminderungsrate
bei Kiihlung. Hydrokortison ergab das gleiche Resultat
bei Erwidrmung, wihrend seine Wirkung bei Kiihlung
noch nicht abschliessend untersucht wurde.

Some Factors Modifying
the Action of Chlorpromazine upon the O: Uptake
of Brain Homogenates in vitro

Studying the direct action of chlorpromazine on iso-
lated tissues?, we have investigated the in vitro effect of
Largactil upon the respiration of brain homogenates (al-
bino rats) under various experimental conditions, i.e. in
the medium without glucose, in the calcium-free suspen-
sion fluid, and on homogenates stimulated with 2, 4-dini-
trophenol.

The O, uptake was estimated by direct Warburg tech-
nique, at the temperature of 37°C and in pure oxygen.
Medium: phosphate buffered Krebs Ringer solution with
or without 6-29%, glucose and calcium-free solution {100ml
0-154 M NaCl, 4 ml 0-154 M KCl, 1 ml 0-154 M MgSO,
7 H,0, and 30 ml of phosphate buffer) with 0-29, glucose.

Changes in metabolic rate after addition of various con-
centrations of Largactil are given in Table 1.

‘When Largactil was added to the Krebs Ringer solution
without glucose, no significant changes in the O, uptake
were observed (Table II).

The depressive action of Largactil was diminished in the
same way in the calcium-free solution (Table IT).

1 A.ZeLeENY and J. Kozig, Pharmazie 13, 200 (1958). — J. VLK
and V. LUukAg, J. Physiol, USSR, 44, 365 (1958).
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Table I
Oxygen uptake at various concentrations of Largactil in brain homo-
genates of albino rats. Medium : Buffered Krebs Ringer solution with
0:29% glucose, The inhibition at all concentrations is significant

No. of pl 0,/100 mg wet w./h | 1nhibition
experi- Treatment s o
ment M S.D. in %
15 Control 147-04 | £15-15
Largactil/ml:
8 1ug 128-66 | 4+ 86 —12:5
6 5 ug 11810 | + 43 —-197
13 10 pg 108-29 | +10-1 ~ 264
6 50 ug 108-29 | + 165 —26-3
7 100 ug 10665 | + 865 - 275
5 200 pg 76:34 | + 145 — 482
Table IT

Oxygen uptake ot brain homogenates after Largactil in Krebs Ringer
solution without glucose * and in calcium -free solution *+ with 0-2%
glucose, The inhibition is not significant

No. of p1 05/100 mg wet w./h | Inhibition
experi- Treatment o/
ment M S.D. in %
6 Control 10828 | + 464
5 Largactil 103-50 | 4+ 934 | —4-42*F
(10 pg/ml)
5 Control 180-65 | 4+ 191
5 Largactil 17220 | +£17-2 — 468+
(10 gg/ml)
Table IIT

The inhibition of the O, uptake after Largactil in brain homogenates
treated with 2,4-dinitrophenol {(DNP}. Medium: Buffered Krebs
Ringer solution with 0-2% glucose. The inhibition is significant

No. of . p1 05/100 mg wet w./h | Iphibition
experi- Treatment i o
ment M S.D. in %
9 |DNP (20 ug/ml) 22194 | + 3664
9 |DNP (20 pg/ml)+
Largactil {10 ug/ml) | 185-88 | 2870 | —16:2

In further experiments, Largactil exhibited an antago-
nizing action upon the increased metabolic activity of
brain homogenates stimulated with 2,4-dinitrophenol
(Table I1I).

The direct influence of relatively low doses of Largactil
upon the respiration of brain homogenates was confirmed.
This agrees with the work of GANSHIRT and BRILMAYER?
who have found a significant decrease of respiration activ-
ity in brain homogenates of white mice after Mcgaphen
at concentration of 10~¢ g/ml. On the other hand, DEcsi3,
considering the direct action of chlorpromazine upon the
cerebral tissue emphasizes in his recent studies that the
inhibition of phosphorylations seems to be prevailing and
can be demonstrated even at the dose which does not
affect the oxygen uptake. The decrease of the oxygen con-
sumption, according to this further findings, does not

2 H. GAnsHIRT and H. BriLMaveRr, Arch, int. Pharmacodyn. 98,
467 (1954).

3 L. Decs1, Acta physiol. Hung, 10, 387 (1956). - L. Decst and
J. HEipT, Acta physiol. Hung. 13, 183 (1958).



