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For analytical results, see Table II. Taking into con-
sideration the number of analyses, a non-parametric
statistical method, the Mann-Whitney U Test, was used
in the treatment of the data0. It is evident that there is
no significant difference between the total activities of
acid phosphatases in the sediment of the control group
and the experimental group. This would seem to mean
that the phosphatases are not inhibited by the sulfon-
amide or its metabolites. However, it must be stressed
here that this conclusion is valid only if the production of
lysosomes or lysosomal enzymes is-not stimulated by the
drug. Another prerequisite is that the composition of the
liver is not changed. Against the assumption of an elevated
enzyme production, it may be stated that sulfapyridine
inhibits the production of thyroxine:12 and thereby
probably also indirectly the synthesis of proteins, re-
gulated by the hormone?®. Concerning the composition
of the liver and, indirectly, the choice of the wet weight
of the liver as a reference, it is interesting to compare the
composition of the livers of normal rats and starved rats.
To judge from the analyses of rat livers made by FENN14,

Table I. Body weight and intake of food

Body weight Intake of food per day (g)
(g) mean values
mean values

Group No. of Initial Final Day 1 Day 2. Day 3 Day 4 Day 5
animals weight weight

Control 6 138 175 199 193 20.1 211 18.3»
Experi- 6 130 128 7.9 89 104 10.7 8.52
mental

2 This consumption corresponds to an intake for 16 h only.

Table IT. Activity of acid phosphatases in control and in experi-
mental group

Group No.of Total activity  Released Activity of
animals of phos- activity of phosphatases/ml
phatases/ml of phosphatases ‘Supernatant 2’
resuspended in % of total wmol P/ml/
sediment sedimental 10 min
wmol P/ml/ activity
10 min
Control 6 9.9 - 0.32= 2094 4.2 1.3 +0.12
Experi- 6 9.3 -+ 0.99 194 1.5 1.8 4+ 0.05
mental
pr >0.39 0.002 0.002

* Mean 4 S.D. ® The p values were obtained in the non-parametric
statistical analyses (Mann-Whitney U Test) of the differences be-
tween the 2 groups.
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it is evident that the reduced intake of food by the
experimental group is of very little importance, if the wet
weight is used as a reference.

The acid-phosphatase activity of the ‘Supernatant 2’
of the treated animals shows a significantly higher value
than that of the control group. An analysis of the indivi-

" dual values of the experimental group reveals that the

activity of ‘Supernatant 2’ is fairly constant, irrespective
of variations in the sedimental activity. Furthermore,
calculations based upon the activities and the volumes of
resuspended sediment and of ‘Supernatant 2’ (11 ml and
25 ml, respectively) show that the total activity of these
cell fractions of the experimental group is 5%, greater than
that of the control group. It seems likely that the increase
in activity of ‘Supernatant 2’ is due mainly to an ex-
traneous source, probably erythrocytes, since sulfon-
amides are known to be hemolytic1®,

After incubation one finds that the released phosphatase
activity of the sediment expressed as a percentage of
the total sedimental activity is lower in the sulfa-
pyridine-treated group of animals than in the control
group. The decrease is 349%,. This fact may mean that the
decreased release of enzymes from the lysosomes is due
to a direct stabilizing effect of sulfapyridine or its metabo-
lites. This interpretation must, however, be advanced
with caution, because sulfapyridine may exert its effect
indirectly. The results obtained suggest further similar
experiments with other sulfonamides and also in vitro
experiments with the metabolites of the drugs, in order to
get a clear relationship between drug and effect.

Zusammenfassung. Sulfapyridin, das unter anderem bei
der Behandlung von Dermatitis herpetiformis benutzt
wird, wurde Ratten per os gegeben. Eine 349, ige Senkung
der Freisetzung von sauren Phosphatasen der Leber-
Iysosomen wurde in vitro bei einem Vergleich mit einer
Kontrollgruppe erhalten.

H.-O. KarLsson16
Institute of Zoophysiology,
University of Uppsala (Sweden), 29 May 1969.
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Susceptibility to Strychnine Convulsions in Maturing Rats

One of the several studies of ontogenesis in young
rodents of seizure responses to various convulsant
drugs has demonstrated a progressive increase in median
convulsive dose (CDy,) for intraperitoneal strychnine in
rats after the eighth day of lifel. This change was attri-
buted to a diminishing permeability of the central nervous
system to the drug, although some other researches?-*
question whether significant postnatal maturation of
blood-brain barrier occurs in the rat. KaTo et al.5 6 later
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reported that liver microsomal preparations from new-
born rats showed only a slight capacity to metabolize
strychnine in vitro, and that this capacity developed
progressively through the first 30-50 days of life. These
findings led us to undertake experiments to confirm the
reported maturational decrease in sensitivity to strych-
nine, while also testing the hypothesis that such change
could be attributed to an increase in capacity for strych-
nine inactivation.

Materials and wmethods. CDyy’s to strychnine sulfate in
aqueous solution were determined in mature rats (6
months old) and in young rats (Holtzman strain) at 3, 4
and 5 weeks. The latter ages were chosen to correspond
to the interval of 21-36 days over which the greatest
relative increase in strychnine CD,, was found by
PyLkxo and WoopBURY . Three treatment methods were
as follows: (a) intraperitoneal (i.p.) administration;
(b) i.p. administration 50 min after previous i.p. injection
of SKF 525A (50 mg/kg), an inhibitor of hepatic drug
metabolism; (c) intravenous (i.v.) administration via the
caudal vein.

Each CD;, determination was based on 40 rats. As we
have found no sex difference in response at 3 and 4 weeks,
CD;, determinations at those ages included both sexes.
However, a significant sex difference beyond 4 weeks re-
quired utilization thereafter of data only from males in
order that results might correspond to.those of the
previous studyl. After graphical plotting of results,
CD;,’s and 95%, confidence limits were determined by the
method of LitcHFIELD and WiLcoxoN?. Statistical com-
parisons between CD;,’s were by no means of potency
ratios (and 959, confidence limits) calculated by the same
method. ‘

A possible direct influence of SKF 525A on convulsive
susceptibility, suggested by a report of CNS stimulation
in cats®, was tested by determining the response to
flurothyl for 2 groups of 15 rats after pretreatment with
saline or with SKF 525A at the same interval and dosage
indicated above. Such determinations were run on 35- to
36-day-old rats by the method of WEBB and Davis?®.

Results and discusston. Preliminary data from 2 groups
of twelve 33- to 35-day-old rats, 1 pretreated with saline
and 1 with SKF 525A, pointed to an important role of
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Age
Median convulsive doses in mg/kg for strychnine ip. (@——@),

strychnine i.p. after 50 mg/kg SKF 525A (A——A), and strychnine
i.v. (H——Mm), in maturing rats.
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hepatic metabolism in responsiveness to i.p. strychnine,
While 11 out of 12 rats convulsed after 1.6 mg/kg of
strychnine alone, only 3 of 12 responded to the com-
bined drug treatment (probability of difference < 0.005).
In this and later tests utilizing the i.p. route, the latency
of convulsions was 6-10 min after injection, while it was
only 10-12 sec after i.v. infusion.

CD;,’'s determined at the several ages are shown in the
Figure. There was no significant deviation from paral-
lelism among the regression lines for lethality. Statistical
comparisons between all treatments at one age and
within each treatment for different ages revealed those
values which differ significantly (p < 0.05) as shown in
the Table.

CDy,’s for i.p. strychnine at 3 and 5 weeks or 6 months
were nearly identical to those of PyLkko and WoODBURY
at closest corresponding times, with a large increase be-
tween each of the successive ages of testing; therefore,
their results are clearly confirmed. However, only a much
smaller increase in the i.v. CDy, occurred over the total
age span. The ratio i.p.-CD,/i.v.-CD;, changed from 1.92
at 3 weeks of age to 5.15 at 6 months. GAINEs et al.1®
and Nat1orrF'! have both concluded recently that this
sort of ratio measures the degree of hepatic inactivation
occurring in the case of cholinesterase inhibitors. There-
fore, it appears that the age-related increase of this ratio
for strychnine (which results almost entirely from the age-
related elevation of i.p.-CDy;,) reflects almost entirely an
age-dependent increase in the capacity for strychnine
metabolism by the liver.

The comparison of CD;y’s for i.p. strychnine after
SKF 525A to those after i.p. strychnine alone shows a
similar age-related increase in the ratio: i.p.-CDgfi.p.-

Comparisons among strychnine median convulsive dose values for
difference ages and modes of administration. Results of statistical
comparisons

Treatment 3 vs 4 weeks 4 vs 5 weeks 5 weeks vs
: 6 months

(a) ILp. strychnine e 2 @

(b) L.p. strychnine 2 NSD NSD

after SKF 525A

(¢} Lv. strychnine & NSD a

Age (a) vs (b) (b) vs (c} (a) vs (c)

3 weeks 2 NSD 2

4 weeks a a s

5 weeks a a &

6 months a a 2

2 Significant difference, p < 0.05.
NSD, no significant difference, p > 0.05.
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CD,, after SKT 525A, from 1.74 at 3 weeks to 3.30 at 6
months. Unless one assumes a change with age in the
accessibility or the susceptibility of hepatic enzymes to
SKF 525A without any evidence suggesting these alterna-
tives, the best interpretation of the ratio data would again
be that of an age-dependent increase-in hepatic capacity
‘for strychnine inactivation. These data again point to the
interpretation of i.p. strychnine CDj, changes with age as
results of postnatal ontogenesis of hepatic enzyme
activity, as was suggested also by the data of Karo et
al.5 6. :

By its chemical nature the volatile convulsant flurothyl
is insensitive to metabolic inactivation. The maximal
{tonic-clonic) flurothyl response, which corresponds most
nearly to the strychnine seizure, was not significantly
facilitated by SKF 525A pretreatment. Furthermore, the
intensity of response to flurothyl was decreased rather
than increased by pretreatment. Therefore, it is not pos-
sible to attribute SKF 525A effects on strychnine CDgy’s
to a direct CNS action. :
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The relatively slight increase in CDyy’s with age in our
groups receiving i.v. strychnine and i.p. strychnine plus
SKF 525A does not allow the total exclusion of matura-
tional changes in the CNS such as that of the blood-brain
barrier postulated by Pvikko and WoopBURY!. How-
ever, the data indicate that such events, if occurring after
3 weeks of age, have a much smaller effect on sensitivity
to strychnine than was suggested by the results following
i.p. injection in the former study.

Résumé. Chez le rat ce n'est pas la perméabilité du
systéme nerveux central, mais le métabolisme du foie
qui joue le rdle principal dans la susceptibilité 4 la
strychnine inoculée par voie intrapéritonéale.

W. M. Davis and J. Z. YEH
Department of Pharmacology,

University of Mississippi School of Pharmacy,
University (Mississippi 38677, USA), 10 April 1969.

Na-Activated Calcium Efflux in Rabbit Vagus Nerve Fibres

A system which exchanges intracellular calcium against
extracellular sodium has recently been described in
mammalian heart® and squid giant axons?. It seems that
extrusion of calcium is driven by influx of sodium along a.

concentration gradient; a common carrier has been -

postulated® for the outward movement of calcium and part
of sodium entry. Evidence from the present paper
suggests the existence of a similar system in mammalian
nerve fibres. The experiments were performed on rabbit
vagus nerves, which consist mainly of non-myelinated
fibres® and thus are particularly suitable for ion-exchange-
studies.

Desheathed vagus nerves were incubated for 2 h at
37°C in Locke’s solution containing tracer amounts of
radioactive calcium. After rinsing for 20-30 sec in tracer-
free medium, the ends of the nerves were covered with
vaseline, fixed in a small tube (volume 0.35 ml) and the
preparations washed by a constant flow (1 ml/min) of
bathing solution. The composition of this solution could
be changed rapidly by switching to another reservoir.
Washing fluid fractions of 3 ml were collected in counting
vials and, after addition of 2 drops of 1M oxalate, dried
at 90°C. At the end of the experiment, the nerves were
homogenized in 6 ml Locke’s, transferred to a counting
vial and dried. 3 ml of scintillator fluid (250 mg POPOP,
2 g PPO, 1000 ml toluene) was added to the dry samples
and radioactivity was determined in a Packard Tricarb
scintillation counter. Different amounts of %5Ca com-
parable to those released by the nerve during a 3 min
period proved to be perfectly measurable under these
conditions. Since self-absorption varied with certain
solutions, it was necessary to establish correction factors
for quenching. Alternatively, in the experiments related
to the effect of temperature on Ca-efflux, the nerves were
successively immersed in a series of vials containing 3 ml
Locke’s. Radiocalcium was. then measured as above.
From the amounts of #Ca found in the samples, the rate-
constant for calcium loss was calculated and plotted on
semilogarithmic paper. Locke’s solution was of the
following composition (mM): NaCl 153, KCI 5.6, MgCl,
0.5, CaCl, 2.2, #is 1, glucose 5.5. In several experiments
Na+ of the solution was replaced by equimolar amounts
of Lit or choline.

The curve represented in Figure 1 results from a stan-
dard washout experiment at 21°C and shows the rate-
constant of Ca-efflux as a function of time. A similar
result has been obtained by KEvNEs and RITCHIES,
who applied drugs and electrical stimulation to rabbit
vagus nerves during the second hour of calcium washout.
In the present experiments, however, solutions which
were to be examined for their effect on calcium loss were
applied from min 24 to min 60 after beginning of the
experiment. The curve is far from being exponential in
this region, but the interval was chosen on the assumption
that this part of outflux comes preferably from the easily
accessible C-fibres.
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Fig. 1. Efflux of Ca from desheathed rabbit vagus nerve as a function
of time, Temperature 21 °C.
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