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Fo r  a n a l y t i c a l  resul ts ,  see Tab le  I I .  T a k i n g  in to  con-  
s ide ra t ion  t h e  n u m b e r  of analyses ,  a n o n - p a r a m e t r i c  
s t a t i s t i ca l  m e t h o d ,  t he  M a n n - W h i t n e y  U Test ,  was  used 
in t h e  t r e a t m e n t  of t h e  d a t a  10. I t  is e v i d e n t  t h a t  t he re  is 
no  s ign i f ican t  d i f ference b e t w e e n  t he  t o t a l  ac t iv i t i e s  of 
acid p h o s p h a t a s e s  in  t he  s e d i m e n t  of t h e  con t ro l  g roup  
a n d  t h e  e x p e r i m e n t a l  group.  Th i s  would  seem to  m e a n  
t h a t  t h e  p h o s p h a t a s e s  are  n o t  i n h i b i t e d  b y  t h e  sulfon- 
a m i d e  or i t s  me tabo l i t e s .  However ,  i t  m u s t  be  s t ressed 
here  t h a t  th i s  conclus ion  is va l id  on ly  if t h e  p r o d u c t i o n  of 
lysosomes or lysosomal  enzym es  i s n o t  s t i m u l a t e d  b y  t he  
drug.  A n o t h e r  p re requ i s i t e  is t h a t  t he  compos i t i on  of t h e  
l iver  is no t  changed .  A g a i n s t  t he  a s s u m p t i o n  of a n  e l eva ted  
e n z y m e  p roduc t ion ,  i t  m a y  be  s t a t e d  t h a t  su l f apyr id ine  
i nh ib i t s  t h e  p r o d u c t i o n  of t h y r o x i n e  n,~2 a n d  t h e r e b y  
p r o b a b l y  also ind i r ec t ly  t h e  syn thes i s  of pro te ins ,  re- 
gu l a t ed  b y  t he  h o r m o n e  ~. Concern ing  t h e  compos i t i on  
of t h e  l iver  and,  indi rec t ly ,  t h e  choice of t h e  we t  we igh t  
of t h e  l iver  as a reference,  i t  is i n t e r e s t i ng  to  c o m p a r e  t h e  
compos i t i on  of t h e  l ivers  of n o r m a l  r a t s  a n d  s t a r v e d  ra ts .  
To judge  f rom t h e  ana lyses  of r a t  l ivers  m a d e  b y  FENN li. 

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 2Day 3 Day 4 Day 5 
animals weight weight 

Control 6 138 175 19.9 19.3 20.1 21.1 18.3~ 
Experi- 6 130 128 7.9 8.9 10.4 10.7 8.5 ~ 
mental 

This consumption corresponds to an intake for 16 h only. 

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

Group No. of 
animals 

Total activity Released Activity of 
of phos- activity of phosphatases/inl 
phatases/ml of phosphatases 'Supernatant 2' 
resuspended in % of total ~mol P/ml[ 
sediment sedimental 10 inin 
~mol P/ml] activity 
10 min 

Control 6 9.9 4- 0.32 ~ 29 4- 4.2 1.3 4- 0.12 
Experi- 6 9.3 4- 0.99 19 4- 1.5 1.8 4- 0.05 
mental 
p b > 0.39 0.002 0.002 

Mean -4- S.D. b The p values were obtained in the non-parametric 
statistical analyses (Mann-Whitney U Test) of the differences be- 
tween the 2 groups. 

i t  is e v i d e n t  t h a t  t h e  r educed  i n t a k e  of food b y  t he  
e x p e r i m e n t a l  g roup  is of v e r y  l i t t l e  impor t ance ,  if t he  we t  
w e i g h t  is used as a reference.  

The  a c i d - p h o s p h a t a s e  a c t i v i t y  of t h e  ' S u p e r n a t a n t  2' 
of t h e  t r e a t e d  an ima l s  shows a s ign i f i can t ly  h i g h e r  v a l u e  
t h a n  t h a t  of t h e  con t ro l  group.  A n  ana lys i s  of t h e  ind iv i -  
dua l  va lues  of t he  e x p e r i m e n t a l  g roup  revea ls  t h a t  t h e  
a c t i v i t y  of ' S u p e r n a t a n t  2' is f a i r ly  c o n s t a n t ,  i r respec t ive  
of v a r i a t i o n s  in  t h e  s e d i m e n t a l  ac t iv i ty .  F u r t h e r m o r e ,  
ca lcu la t ions  based  u p o n  t he  ac t iv i t i e s  a n d  t h e  vo lumes  of 
r e suspended  s e d i m e n t  a n d  of ' S u p e r n a t a n t  2' (11 ml  a n d  
25 ml,  respec t ive ly)  show t h a t  t he  t o t a l  a c t i v i t y  of these  
cell f r ac t ions  of t he  e x p e r i m e n t a l  g roup  is 5 % g rea t e r  t h a n  
t h a t  of t h e  con t ro l  group.  I t  seems l ike ly  t h a t  t h e  increase  
in a c t i v i t y  of ' S u p e r n a t a n t  2' is due  m a i n l y  to  a n  ex- 
t r a n e o u s  source, p r o b a b l y  e ry th rocy te s ,  s ince sulfon-  
amides  are  k n o w n  to  be  h e m o l y t i c  15. 

Af te r  i n c u b a t i o n  one f inds  t h a t  t he  re leased p h o s p h a t a s e  
a c t i v i t y  of t h e  s e d i m e n t  expressed  as a p e r c e n t a g e  of 
t h e  t o t a l  s e d i m e n t a l  a c t i v i t y  is lower  in  t h e  sulfa-  
p y r i d i n e - t r e a t e d  group  of a n i m a l s  t h a n  in  t h e  con t ro l  
group.  The  decrease  is 34%.  Th i s  fac t  m a y  m e a n  t h a t  t h e  
decreased  release of enzymes  f rom t h e  l y s o s o m e s i s  due  
to  a d i rec t  s tab i l i z ing  effect  of su l fapyr id ine  or  i t s  m e t a b o -  
lites.  Th i s  i n t e r p r e t a t i o n  mus t ,  however ,  be  a d v a n c e d  
w i t h  cau t ion ,  because  su l fapyr id ine  m a y  exe r t  i t s  effect  
indi rec t ly .  The  resu l t s  o b t a i n e d  sugges t  f u r t h e r  s imi la r  
e x p e r i m e n t s  w i t h  o t h e r  su l fonamides  a n d  also in  v i t ro  
e x p e r i m e n t s  w i t h  t h e  m e t a b o l i t e s  of t h e  drugs,  in  o rder  to  
get  a clear  r e l a t ionsh ip  b e t w e e n  d rug  a n d  effect. 

Zusammen/assung. Sul fapyr id in ,  das  u n t e r  a n d e r e m  bei  
der  B e h a n d l u n g  yon  D e r m a t i t i s  he rpe t i fo rmis  b e n u t z t  
wird, wurde  R a t t e n  pe r  os gegeben.  E i n e  34%ige  S e n k u n g  
de r  F r e i s e t zung  yon  s a u r e n  P h o s p h a t a s e n  de r  Lebe r -  
lysosomen  wurde  in v i t ro  bei  e inem Vergle ich  m i t  e iner  
Kon t ro l l g ruppe  e rha l t en .  
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Suscept ib i l i ty  to Strychnine  Convuls ions  in Matur ing  Rats  

One of t he  severa l  s tud ies  of on togenes is  in  y o u n g  
r o d e n t s  of seizure responses  to  va r ious  c o n v u l s a n t  
d rugs  has  d e m o n s t r a t e d  a progress ive  increase  in  m e d i a n  
convu l s ive  dose (CDs0) for  i n t r a p e r i t o n e a l  s t r y c h n i n e  in  
r a t s  a f t e r  t h e  e igh th  day  of life 1. Th i s  change  was  a t t r i -  
b u t e d  to  a d imin i sh i ng  p e r m e a b i l i t y  of t h e  cen t r a l  ne rvous  
s y s t e m  to  t h e  drug,  a l t h o u g h  some o t h e r  researches  ~-~ 
ques t i on  w h e t h e r  s ign i f ican t  p o s t n a t a l  m a t u r a t i o n  of 
b lood -b ra in  ba r r i e r  occurs  in  t he  ra t .  KATO et  a l ) ,  6 l a t e r  
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r epo r t ed  t h a t  l iver  m i c r o s o m a l  p r e p a r a t i o n s  f rom new- 
b o r n  r a t s  showed only  a s l ight  c apac i t y  to  me tabo l i ze  
s t r y c h n i n e  ill v i t ro ,  a n d  t h a t  t h i s  c apac i t y  deve loped  
progress ive ly  t h r o u g h  t he  f i rs t  30-50 days  of life. These  
f ind ings  led us to  u n d e r t a k e  e x p e r i m e n t s  to  con f i rm  the  
r epo r t ed  m a t u r a t i o n a l  decrease  in s ens i t i v i t y  to  s t rych-  
nine,  whi le  also t e s t i ng  ti le h y p o t h e s i s  t h a t  such  change  
could be  a t t r i b u t e d  to  a n  increase  in c a p a c i t y  for s t rych-  
n ine  i nac t i va t i on .  

Materials and methods. CDs0's to  s t r y c h n i n e  sul fa te  in  
aqueous  so lu t ion  were d e t e r m i n e d  in  m a t u r e  r a t s  (6 
m o n t h s  old) a n d  in y o u n g  r a t s  ( H o l t z m a n  s t ra in)  a t  3, 4 
a n d  5 weeks. The  l a t t e r  ages were  chosen  to  co r respond  
to  t h e  i n t e r v a l  of 21-36 days  over  w h i c h  t he  g rea t e s t  
r e la t ive  increase  in s t r y c h n i n e  CD~0 was  found  b y  
PYLKKO and  WOODBURY 1. Th ree  t r e a t m e n t  m e t h o d s  were 
as follows: (a) i n t r a p e r i t o n e a l  (i.p.) a d m i n i s t r a t i o n ;  
(b) i.p. a d m i n i s t r a t i o n  50 m i n  a f te r  p rev ious  i.p. i n j ec t ion  
of S K F  525A (50 mg/kg) ,  a n  i n h i b i t o r  of hepa t i c  d rug  
m e t a b o l i s m ;  (c) i n t r a v e n o u s  (i.v.) a d m i n i s t r a t i o n  v ia  t h e  
cauda l  vein .  

E a c h  CDs0 d e t e r m i n a t i o n  was  based  on  40 ra ts .  As we 
h a v e  found  no  sex dif ference in response  a t  3 a n d  4 weeks, 
CDs0 d e t e r m i n a t i o n s  a t  those  ages inc luded  b o t h  sexes. 
However ,  a s ign i f ican t  sex difference b e y o n d  4 weeks  re- 
qu i red  u t i l i za t ion  t h e r e a f t e r  of d a t a  on ly  f rom males  in  
order  t h a t  resu l t s  m i g h t  cor respond  to.  t hose  of t he  
p rev ious  s t u d y  ~. Af te r  g raph ica l  p l o t t i n g  of results ,  
CDs0's and  95% conf idence  l imi t s  were d e t e r m i n e d  b y  t he  
m e t h o d  of LITCHFIELD and  WILCOXONT. S ta t i s t i ca l  com- 
par i sons  b e t w e e n  CD~o's were b y  no  m e a n s  of p o t e n c y  
ra t ios  (and 95 % conf idence  l imits)  ca lcu la ted  b y  t h e  same  
me thod .  

A poss ible  d i rec t  inf luence  of S K F  525A on convu l s ive  
suscept ib i l i ty ,  sugges ted  b y  a r epo r t  of CNS s t i m u l a t i o n  
in ca ts  s, was  t e s t e d  b y  d e t e r m i n i n g  t h e  response  to  
f l u ro thy l  for 2 groups  of 15 r a t s  a f te r  p r e t r e a t m e n t  w i t h  
sal ine or w i t h  S K F  525A a t  t he  same  in t e rva l  and  dosage 
ind ica t ed  above .  Such  d e t e r m i n a t i o n s  were r u n  on  35- to  
36-day-old  r a t s  b y  t h e  m e t h o d  of WEBB a n d  ]:)AVIS 9. 

Results and discussion. P r e l i m i n a r y  d a t a  f rom 2 groups  
of twe lve  33- to  35-day-old rats ,  1 p r e t r e a t e d  w i t h  sal ine 
and  1 w i t h  S K F  525A, po i n t ed  to  a n  i m p o r t a n t  role of 

3 

, , # 

#wee ks 5 5 ma ntns 
age 

Median convulsive doses in mg/kg for strychnine i.p. (0- - - -0) ,  
strychnine i.p. after 50 mg]kg SKF 525A (A----A), and strychnine 
i.v. ( I t - - - - I t ) ,  in maturing rats. 

h epa t i c  m e t a b o l i s m  in  respons iveness  to  i.p. s t rychn ine .  
Whi l e  11 ou t  of 12 r a t s  convulsed  a f t e r  1.6 m g / k g  of 
s t r y c h n i n e  alone, on ly  3 of 12 r e sponded  to  t h e  com- 
b i n e d  d rug  t r e a t m e n t  (p robab i l i ty  of di f ference < 0.005). 
I n  th i s  a n d  la te r  t es t s  u t i l iz ing  t he  i.p. route ,  t h e  l a t ency  
of convuls ions  was 6-10 ra in  a f te r  in ject ion,  whi le  i t  was  
on ly  10-12 sec a f te r  i.v. infusion.  

CDs0's d e t e r m i n e d  a t  t he  severa l  ages are shown  in t he  
Figure .  The re  was no  s ign i f ican t  d e v i a t i o n  f rom para l -  
le l ism a m o n g  t he  regress ion l ines for l e tha l i ty .  S ta t i s t i ca l  
compar i sons  b e t w e e n  all t r e a t m e n t s  a t  one age a n d  
w i t h i n  each  t r e a t m e n t  for d i f fe ren t  ages revea led  those  
va lues  wh ich  differ  s ign i f i can t ly  (p < 0.05) as shown  in 
t he  Table .  

CDs0's for i.p. s t r y c h n i n e  a t  3 a n d  5 weeks  or 6 m o n t h s  
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. CDs0 occurred over the total 
age span. The ratio i.p.-CDa0/i.v.-CDs0 changed from 1.92 
at 3 weeks of age to 5.15 at 6 months. GAINES et al. I~ 
and NATOFF n 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.-CDs0 ) reflects almost entirely an 
age-dependent increase in the capacity for strychnine 
metabolism by the liver. 

The comparison of CDs0'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.-CDs0/i.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) I.p. strychnine �9 ~ 
(b) I.p. strychnine ~ NSD NSD 

after SKF 525A 
(c) I.v. strychnine ~ NSD 

Age (a) vs (b) (b) vs (c) (a) vs (e) 

3 weeks �9 NSD 
4 weeks ~ ~ 
5 weeks a a 
6 months a ~ 

Significant difference, p < 0.05. 
NSD, no significant difference, p > 0.05. 
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CDs0 af ter  S K F  525A, f rom 1.74 at  3 weeks to 3.30 a t  6 
months.  Unless one assumes a change wi th  age in the  
accessibi l i ty or the  suscept ibi l i ty  of hepat ic  enzymes  to 
S K F  525A wi thou t  any  evidence suggest ing these al terna-  
tives, the  best  in te rpre ta t ion  of the  rat io  da ta  would again 
be t h a t  of an age-dependent  increase, in hepa t ic  capac i ty  

f o r  s t rychnine inact iva t ion .  These da ta  again poin t  to the  
in te rpre ta t ion  of i.p. s t rychnine  CDs0 changes wi th  age as 
results of pos tna ta l  ontogenesis of hepat ic  enzyme 
act iv i ty ,  as was suggested also by  the  da ta  of KATO et 
al.5, 6. 

By its chemical  na ture  the  volat i le  convulsant  f lurothyl  
is insensi t ive to metabol ic  inact ivat ion,  The  m a x i m a l  
(tonic-clonic) f luro thyl  response, which corresponds most  
near ly  to the  s t rychnine  seizure, was no t  s ignif icant ly 
faci l i ta ted by  S K F  525A pre t rea tment .  Fur thermore ,  the  
in tens i ty  of response to f lurothyl  was decreased ra ther  
t han  increased by  p re t rea tment .  Therefore,  i t  is not  pos- 
sible to a t t r ibu te  S K F  525A effects on s t rychnine C D d s  
to a direct  CNS action. 

The  re la t ive ly  slight increase in C D j s  wi th  age in our 
groups receiving i.v. s t rychnine  and i.p. s t rychnine plus 
S K F  525A does not  allow the  to ta l  exclusion of ma tu ra -  
t ional  changes in the  CNS such as t h a t  of the  blood-brain  
barr ier  pos tu la ted  by  PYLKKO and WOODBORY ~. How- 
ever, the  da ta  indicate  t ha t  such events,  if occurr ing af ter  
3 weeks of age, have  a much  smaller  effect on sensi t iv i ty  
to s t rychnine  than  was suggested by  the  results following 
i.p. inject ion in the  former  s tudy.  

Rdsumd. Chez le ra t  ce n 'es t  pas la perm6abil i t6 du 
syst~me nerveux  central ,  mats  le m6tabol isme du foie 
qui  joue le r61e principal  dans la susceptibil i t6 A la 
s t rychnine  inocul6e par  vote intrap6riton6ale.  

W. )/I. DAVIS and J.  Z. Y~H 

Department o~ Pharmacology, 
University o/ Mississippi School o/ Pharmacy, 
University (Mississippi 38677, USA), lO April 1969. 

N a - A c t i v a t e d  Calc ium Efflux in Rabbit  V a g u s  Nerve  Fibres  

A system which exchanges  intracel lular  ca lc ium against  
ext racel lu lar  sodium has recent ly  been described in 
m a m m a l i a n  hear t  1 and squid giant  axons '2. I t  seems t h a t  
ext rus ion of calcium is dr iven by  inf lux of sodium along a 
concent ra t ion  gradient ;  a common  carrier  has been 
pos tu la ted  1 for the  ou tward  m o v e m e n t  of calcium and par t  
of sodium entry.  Ev idence  f rom the  present  paper  
suggests the  existence of a s imilar  sys tem in m a m m a l i a n  
nerve  fibres. The  exper iments  were per formed on rabbi t  
vagus  nerves, which consist main ly  of non-myel ina ted  
fibres 8 and thus  are par t icu lar ly  sui table for ion-exchange-  
studies. 

Deshea thed  vagus  nerves were incubated  for 2 h at  
37 ~ in Locke ' s  solut ion conta in ing t racer  amounts  of 
rad ioac t ive  calcium. After  rinsing for 20-30 sec in t racer-  
free medium,  the  ends of the  nerves were covered wi th  
vaseline, f ixed in a small  tube  (volume 0.35 ml) and the  
prepara t ions  washed by  a cons tant  flow (1 ml/min)  of 
ba th ing  solution. The composi t ion of this  solution could 
be changed rapid ly  by switching to another  reservoir.  
Wash ing  fluid fract ions of 3 ml  were collected in count ing  
vials and, af ter  addi t ion  of 2 drops of ~ M oxalate,  dried 
at  90 ~ A t  the  end of the  exper iment ,  the  nerves were 
homogenized  in 6 ml  Locke's ,  t ransferred to a count ing  
via l  and dried. 3 ml  of scint i l lator  fluid (250 mg  POPOP,  
2 g PPO,  1000 ml  toluene) was added to the  dry  samples; 
and r ad ioac t iv i ty  was de termined  in a Packard  Tr icarb  
scint i l la t ion counter .  Different  amount s  of ~sCa com-. 
parable  to those released by  the  nerve  during a 3 rain. 
period proved  to be perfect ly  measurable  under  these, 
conditions.  Since self-absorption var ied  wi th  certain 
solutions, i t  was necessary to establish correct ion factors 
for quenching.  Al terna t ive ly ,  in the  exper iments  related 
to the  effect of t empera tu re  on Ca-efflux, the  nerves  were 
successively immersed  in a series of vials conta ining 3 ml 
Locke's .  Radioca lc ium was. then  measured as above.  
F r o m  the  amounts  of 4aCa found in the  samples, the  rate-  
cons tan t  for calcium loss was calculated and p lo t ted  on 
semilogar i thmic  paper.  Locke ' s  solution was of the  
following composi t ion (mM):  NaC1 153, KC1 5.6, MgC12 
0.5, CaC12 2.2, tris 5, glucose 5.5. In  several  exper iments  
Na  + of t h e  solution was replaced by  equimolar  amount s  
of Li+ or choline. 

The  curve  represented in Figure  1 results f rom a stan- 
dard washout  exper iment  a t  21 ~ and shows the  rate-  
cons tant  of Ca-efflux as a funct ion of t ime.  A similar  
result  has been obta ined  by  KEYSrES and RITCI~IE~, 
who applied drugs and electrical  s t imula t ion  to rabbi t  
vagus  nerves dur ing the  second hour  of ca lc ium washout .  
In  the  present  experiments ,  however,  solutions which 
were to be examined  for thei r  effect on calcium loss were 
applied f rom rain 24 to rain 60 af ter  beginning of the  
exper iment .  The  curve  is far  f rom being exponent ia l  in 
this region, bu t  the  in te rva l  was chosen on the  assumpt ion  
tha t  this par t  of outf lux comes preferably  f rom the  easily 
accessible C-fibres. 
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Fig. 1. Efflux of Ca froul desheathed rabbit vagus nerve as a function 
of time. Temperature 21~ 
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