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inhib i tory  effect for this substance on hexose mono-  
phospha te  shunt  ac t iv i ty  as seen by  VOGEL et al.l~ under  
in v i t ro  conditions.  I n  compensa tory  hype r t rophy  foIlow- 
ing uni lateral  nephrec tomy wi th  s t imula ted  prote in  
synthesis, increased act ivi t ies  of a.Ptase,  g lu tamic  acid 
dehydrogenase  and (Na+!K +) ATPase  were showniT, is. 
The  l a t t e r  findings compared  wi th  our da ta  indicate  an 
inhibi ted funct ional  metabol i sm in favour  of an ac t iva ted  
prol i ferat ive metabol i sm of the  tubu la r  cell af ter  folic 
acid as described by  TAYLOR et  al. 5 

Zusammenfassung. M~Lnnliche Wis t a r r a t t en  zeigten 
nach i.v. Gabe yon Fols~ure einen Akt iv i t~ tsabfa l l  der 
Enzyme,  die in den ak t iven  Ionen t ranspor t  eingreifen:  

(Na+K+) ATPase  (60% gegeniiber Kontrollen),  I C D H  
(56%) und M D H  (48%) und a .Ptase  (66%). 
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In vitro Studies of the Stability of Liver Lysosomes  after in vivo Treatment of Rats with Sulfapyridine 

Sulfapyridine is one of the  successfully used drugs in 
the  t r e a t m e n t  of the  skin disease, dermat i t i s  herpet i -  
formis 1,2. The  histologic pic ture  character is t ic  of t he  
disease 3 suggest t h a t  pro teoly t ic  enzymes of the  lyso- 
somes * are involved  in the  deve lopment  of the  patho-  
logical process. In  order to inves t igate  whether  the  
' s tabi l i ty '  of lysosomal  membranes  is affected by  sulfa- 
pyridine,  the  author  has examined  l iver  lysosomes f rom 
rats t rea ted  per  os wi th  sulfapyridine.  The  effect of the  
drug was examined  by  studying,  under  control led condi- 
tions, the  release of acid phosphatases  f rom lysosomes in a 
lysosome-rich subceUular fract ion.  

Experimental. Male rats  of the  Sprague-Dawley  s t ra in  
were used. At  the  beginning o f  the  exper iment ,  the  rats  
were 35-41 days old. I n  respect  of age, 2 equal  groups 
were formed, each conta ining 6 rats.  The  control  group 
was given a prac t ica l  type  of die t  (mouse pellets, I t .  Fors  
and Co. AB, Sweden) and the  exper imenta l  group was fed 
the  same diet  wi th  a n  addi t ion  of sul iapyr idine (Phar- 
macia,  Sweden) to a final  concent ra t ion  of 1%. The die t  
was given for 5 consecut ive  days  in the  form of freeze- 
dried balls made  of distil led water  and the  powdered  pellets. 
When  mixed  wi th  the  powder,  sulfapyridine formed a 
homogeneous  mater ia l  f rom which selection was impos- 
sible. The  supply of food was not  restr ic ted and the  con- 
sumpt ion  by the  rats  was measured  every  day.  On the  5th 
day  the  ra t  was kil led by  a blow and exsanguina ted ;  
3.50 g of the  chilled l iver  were weighed out, and lysosomes 
were prepared according to WEISSMAIqN 5. The  following 
procedure  was a combina t ion  of W~ISSMANN'S and DE 
D~Jv~'s techniques% The  lysosome-rich sed iment  ob- 
ta ined af ter  washing wi th  sucrose was resuspended in 
10.0 ml  of ice-cold ace ta te  buffer (0.05 M, p H  5.0) contain-  
ing 0.25 mole  sucrose per l i tre of solution. I n  order  to 
de termine  the  to t a l  ac t iv i ty  of acid phosphatases  per milli-  
l i tre of suspension, 0.70 ml  of the  suspension was mixed  
wi th  2.30 ml  of the  above-ment ioned  sucrose-acetate  
buffer  wi th  added Tr i ton  X-100 (final concent ra t ion  
0.15%). Another  sample  made  up for the  de te rmina t ion  
of the  release of acid phosphatases  was composed of 
2.0 ml  of t he  suspension and 1.0 ml  of t he  sucrose- 
aceta te  buffer. B o t h  the  samples were incubated  a t  
37 ~ for 45 rain. Af ter  incubat ion  they  were cooled in 
ice-cold water  and then  centr i fuged a t  4 ~ for 20 mill  at  
15,000 g. 1.0 ml  of the  superna tan ts  was then  incuba ted  
for 10 min  at  37.0 ~ wi th  1.0 ml  of ace ta te  buffer  wi th  
f i-glycerophosphate (Sigma, U S A ;  m a x  0.1% ~-isomer) 
as a substrate.  The final  concent ra t ion  of the  ace ta te  and 

of the  /~-glycerophosphate was 0 .05M (pH 5.8). Af ter  
rapid  cooling the  react ion was s topped by the  addi t ion o f ,  
2.0 ml  of ice-cold 10% tr ichloroacet ic  acid (TCA). Blanks  
were prepared by  adding TCA before the  substrate.  The 
superna tan t  of the  ini t ial  15,000 g cent r i fugat ion  5, herein- 
af ter  called ' Supe rna t an t  2', was t r e a t e d  in the  same way  
as the  supernatants  jus t  ment ioned.  P a r t  of the  acid-phos- 
phatase  ac t iv i ty  o f '  Superna tan t  2' corresponds to enzyme s 
which have  been discharged into cell sap dur ing life or 
released dur ing the  h o m o g e n i z a t i o n  After  centr i fugat ion 
of the  incubat ion  mixtures ,  the  a m o u n t  of inorganic 
phospha te  was de te rmined  according to FISKE-SUBBA- 
ROW 7. The  mix tu re  wi th  Tr i ton  X-100 was di luted in 
order to avoid  dis turbances  "in the  phospha te  analyses s. 
In  the  analyt ica l  procedure demineral ized water  and 
chemicals  of analyt ica l  grade were used. The  suitable 
final  concent ra t ion  of Tr i ton  X-100 was determined in 
special assays. T r i ton  X-100 was not  found to affect  the  
ac t iv i ty  of acid phosphatases.  P re l iminary  assays also 
indicated t h a t  under  the  condit ions of the  tes t  the  
ac t iv i ty  of t he  acid phosphatases  is propor t ional  to the  
enzyme concentra t ion.  

Results and discussion. At  the  end of the  exper iment  
the  weight  of the  animals  in the  control  group had 
increased, on the  average,  by 27% and t h a t  of the  animals  
in the  exper imenta l  group decreased by  1.5%. For  
weights  and in take  of food, see Table  I. F r o m  the  con- 
sumpt ion  of food it  appears  t h a t  the  dai ly in take  of sulfa- 
pyr id ine  amounts  to 0.6-0.8 g/kg body weight.  I t  is of 
in teres t  here to note  t h a t  in the  t r e a t m e n t  of pat ients  
w i th  dermat i t i s  herpet iformis,  up  to  7.5 g of sulfapyridine 
are given per  day  1, i.e. abou t  O, 1 g/kg body  weight.  On the  
o ther  hand,  the  half-life of sulfapyridine is about  10 t imes  
as great  in m a n  as in the  rat" ,  
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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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