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Is the effect o f ~ i p h e n o l i c ~ a x a t i v e s  med ia ted  via release  o f~ros tag land i t l~E?  

E. Beubler  and  H. J u a n  
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Summary. The diphenol ic  laxat ives,  b isacodyl  and phenolph tha le in ,  and the  osmot ic  laxa t ive  mann i to l  increase in- 
t es t ina l  fluid volume in the  ra t  colon in situ. The diphenol ic  laxat ives  s t imula te  the  b iosynthes i s  of p ros tag land in  E 
(PGE) whereas  mann i to l  does not .  Inh ib i t ion  of PG-b iosyn thes i s  by  p r e t r e a t m e n t  wi th  i ndomethac in  only reduces  the  
effect  of the  diphenol ic  laxat ives .  I t  is sugges ted  t h a t  d iphenol ic  laxat ives  increase in tes t ina l  fluid volume via s t imula t ion  
of P G E  b iosynthes i s  in the  colon. 

Diphenol ic  laxa t ives  like b isacodyl  and  pheno lph tha le in  
inhibi t  absorp t ion  of wa te r  and  e lec t ro lytes  in the  colon 
and in the  je junum.  They  increase the  wa te r  ne t  f lux 
and  the  f lux of e lec t ro lytes  f rom blood to lumen  which 
resul ts  in an increased in tes t ina l  fluid volume r, ~. The 
basic mechan i sm of act ion of bisacodyl ,  pheno lph tha le in  
and  o ther  diphenol ic  laxa t ives  is stil l  unknown.  The 
p ros tag land ins  (PGs) E 1, E 2 and  F2~ also inhibi t  absorp-  
t ion of water ,  e lec t ro lytes  and glucose, cause an increase 
of sodium and chloride flux f rom blood to lumen and, 
therefore ,  increase in tes t ina l  fluid volume.  I t  is supposed  
t h a t  PGs p lay  a physiological  role in the  regula t ion  of 
in tes t ina l  blood flow and  t r ansmucosa l  wa te r  move-  
m e n t  3-6. We inves t iga ted  w h e t h e r  b isacodyl  and phe-  
no lph tha le in  exer t  the i r  ac t ion via s t imula t ion  of PG-  
biosynthesis .  The diphenol ic  l axa t ives  were compared  
with the  osmot ic  laxa t ive  manni to l .  
Material and methods. The expe r imen t s  were pe r fo rmed  
on female Sprague  Dawley  ra ts  (200 • 20 g). The ra ts  
were depr ived  of food for 20 h pr ior  to  tile expe r imen t  
and  had  free access to  water .  In  u re thane  anaes thes ia  
(1.25 g/kg), the  ent i re  colon was r insed wi th  20 ml  warm 
saline solut ion in situ. Af te r  an in te rva l  of 30 rain, the  
colon was filled wi th  2 ml Tyrode ' s  solut ion and  t ied off 
(method according to F o r t h  e t  al.1). The Tyrode ' s  solut ion 
con ta ined  the  unabsorbab le  ma rke r  ~4C-polyethyleneglycol 
(150 mg = 0.25 ~Ci) for d e t e r m i n a t i o n  of w a t e r  ne t  flux. 
Af ter  60 min,  the  colon was r emoved  and  the  in t ra-  
luminal  c o n t e n t  was collected.  W a t e r  ne t  f lux was 
ca lcula ted  f rom the  change  in concen t r a t ion  of 14C- 
po lye thy leneg lyco l  in the  in t ra lumina l  fluid. 
A second p repa ra t ion  was used to measure  in t ra lumina l  
PG-release  in the  colon, in order  to avoid possible des t ruc-  
t ion of released PGs in the  t ied  off colon. The ra ts  were 
p repa red  as descr ibed above  bu t  the  colon was con- 
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Fig. 1. Tied off colon: The effect of bisacodyl, mannitol and phenol- 
phthalein on water net flux in tied off colon loops of the rat without 
pretreatment (open columns) and after pretreatment with indo- 
methacin (crosshatched columns) (xls~,  n = 6). 

t inuous ly  per fused  (perfusor:  Braun-Melsungen  3.8 ml/h) 
wi th  Tyrode ' s  solution.  The per fusa te  was collected in 
2 1-h periods and weighed.  The 1st period served as 
control  per iod and  in t he  2nd per iod  the  Tyrode ' s  solut ion 
con ta ined  the  app rop r i a t e  drug. W a t e r  ne t  f lux was 
ca lcula ted  f rom perfus ion ra te  and  the  weight  of the  
per fusa te -sample .  In the  pe r fusa te  P G E  was de t e rmined  
by  radioimmunoassayT,  s. The subs tances  I n d o m e t h a c i n  
(Merk, Sharp  & Dohme) ,  b isacodyl  (Bender),  phenol-  
ph tha le in  (Mall inckrodt,  e thanol ic  dilution) and mann i to l  
(Merck) were all dissolved in T y ro d e ' s  solution.  P G E  1 
was k indly  suppl ied by  Dr J. Pike, U p j o h n  Co. Kalamazoo.  
The expe r imen ta l  d a t a  were eva lua ted  by  S t u d e n t ' s  t - tes t .  
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Fig. 2. Perfused colon: The effect of bisacodyl, phenolphthalein and 
mannitoI on water net flux (open columns) and on PGE-release 
(black columns) in the perfused rat colon ( x l s . ,  water net flux: 
n = 6, PGE-release: n = 4). 
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Results and discussion. I n  t he  t ied  off colon of con t ro l  
ra ts ,  w a t e r  ne t  f lux was d i rec ted  f rom lumen  to  b lood.  
Ne t  a b s o r p t i o n  of w a t e r  was  0.84 • 0.08 ml /h .  1 ~xg/ml 
b i sacodyl  reduced  n e t  a b s o r p t i o n  of wa te r  (p < 0.05) a n d  
10 ~g/ml  b i sacody l  and  100 ~xg/ml p h e n o l p h t h a l e i n  re- 
ve rsed  ne t  abso rp t ion  in to  ne t  secre t ion  (p < 0.01). The  
l a t t e r  was also f o u n d  w i t h  m a n n i t o l  so lu t ion  (4%).  P G E  1 
(2 ~xg/ml) appl ied  i n to  the  l u m e n  of the  t ied off colon, t o t a l l y  
abol i shed  ne t  a b s o r p t i o n  of wa te r  and  caused  a ne t  
secre t ion  of 0.06 :L 0.12 ml /h  (not  shown  in t he  figures).  
P r e t r e a t m e n t  w i t h  i n d o m e t h a c i n  (4 m g / k g  day,  s.c., 
s t a r t i n g  2 days  p r i o r  to  t he  expe r imen t )  r educed  the  
effect  of 1 ~xg/ml and  10 ~zg/ml b i sacodyl  (p < 0.01 a n d  
p < 0.05) and  of p h e n o l p h t h a l e i n  (p < 0.01); i t  d id  no t  
inf luence  ne t  a b s o r p t i o n  of wa te r  in  con t ro l  an imals .  
The  effects of mann i to l ,  an  osmot ic  l axa t ive ,  was no t  
changed  b y p r e t r e a t m e n t  w i t h i n d o m e t h a c i n . T h i s  ind ica tes  
t h a t  d iphenol ic  l axa t ives  m i g h t  exer t  the i r  ac t ion  via  
PG-release,  s ince i n d o m e t h a c i n  inh ib i t s  P G - b i o s y n -  
thes is  9-11 (figure 1). 
I n  the  per fused  colon of con t ro l  rats ,  wa te r  ne t  f lux was 
also d i rec ted  f rom lumen  to blood. N e t  a b s o r p t i o n  was 
1.46-0.20 ml/h ,  t h a t  m e a n s  1.74 t imes  h igher  t h a n  in t he  
t ied  off colon. Accordingly ,  the  effects of all  l axa t i ve s  

t e s t ed  were weaker  in t he  per fused  colon. To get  com- 
pa r ab l e  effects,  h ighe r  c o n c e n t r a t i o n s  h a d  to be used in 
t he  per fused  colon t h a n  in t he  t ied off colon. No e x p l a n a t i o n  
for th i s  d i s c r epancy  can  be  offered a t  p resen t .  B i sacodyl  
(50 ~zg/ml) and  m a n n i t o l  b o t h  reduced  ne t  w a t e r  absorp-  
t i on  m a r k e d l y  (p < 0.01) and  p h e n o l p h t h a l e i n  (500 ~zg/ml) 
caused  ne t  wa te r  secre t ion  (p < 0.01) (figure 2). The  con-  
c e n t r a t i o n  of p h e n o l p h t h a l e i n  was 10fold t he  concen t r a -  
t ion  of bisacodyl ,  accord ing  to t he i r  t h e r a p e u t i c  p o t e n c y  x2. 
D u r i n g  con t ro l  periods,  t he  t o t a l  a m o u n t  of P G E ,  re leased 
in to  t he  per fusa te ,  was  250 • 97 pg/h .  D u r i n g  per fus ion  
w i t h  b i sacodyl  (50 ~zg/ml), PGE- re l ease  increased  a b o u t  
Mold (p < 0.01) a n d  w i t h  p h e n o l p h t h a l e i n  (500 ~zg/ml) 
a b o u t  4.5fold (p < 0.01). M a n n i t o l  (4%) did  no t  increase  
P G E  release (figure 2). 
I t  is sugges ted  t h a t  d iphenol ic  l axa t ives  exe r t  t he i r  ac t ion  
via  s t i m u l a t i o n  of P G E - b i o s y n t h e s i s  in the  colon. 
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Summary. Hydroco r t i sone  and  g lycyr rh iz ine  ac t  as b o t h  s tabi l izers  and  labi l izers  of the  lysosomes of liver.  The  effect  
of b o t h  agen ts  on  the  lysosomes is c h a n g e a b l e  accord ing  to the  d u r a t i o n  of the i r  a d m i n i s t r a t i o n .  

Lysosomes,  wh ich  con t a i n  m a n y  hydro ly t i c  enzymes ,  
t ake  p a r t  in the  d e s t r u c t i o n  and  the  r e s to ra t i on  of t issue 
in i n f l a m m a t i o n .  These  lysosomal  enzymes  are re leased 
f rom the  lysosome in t he  i n f l a m m a t i o n  of the  t issues.  
Some tabi l iz ing a n d  s tab i l i z ing  agen t s  of lysosomes are 
well known2  a. 
Material and methods. Male a lb ino  ra t s  of the  W i s t a r  
s t ra ins ,  weighing a p p r o x i m a t e l y  200 g a t  the  b e g i n n i n g  of 
the  e x p e r i e m e n t  were used. Chronic  hepa t i c  d a m a g e  was 
induced  by  i.m. inject ions,  twice a week for 8 weeks, of 
3ml of c a r b o n  t e t r ach lo r ide  per  kg b. wt.  E x p e r i m e n t a l  ani-  
mals  were d iv ided  in to  4 groups.  E a c h  group  cons is ted  of 
7 rats .  I n  t he  v i t a m i n  Agroup ,  v i t a m i n  A was a d m i n i s t e r e d  
by  i.m. in jec t ion ,  of 10,000 IU/100  g b .wt ,  every  o the r  
d a y  for 2 weeks a f te r  t he  d i s con t inuance  of c a r b o n  t e t r a -  
chloride.  In  the  s te ro id  h o r m o n e  group,  hyd roco r t i sone  
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was in jec ted  i.m. (dose 0.5 mg/100 g b.wt) ,  eve ry  o the r  
d a y  for 2 weeks a f t e r  the  d i s con t i nuance  of c a r b o n  t e t r a -  
chloride.  A solu t ion  of 0 .2% g lycyr rh iz ine  was a d m i n -  
is tered b y  i.m. in jec t ion  of 0.03 ml /100 b. wt  eve ry  o t h e r  
d a y  for 2 weeks a f t e r  the  d i s c o n t i n u a n c e  of c a r b o n  t e t r a -  
chloride.  The  con t ro l  an ima l s  received a n  a p p r o p r i a t e  
vo lume  of physio logica l  sal ine a f t e r  t he  d i s con t inuance  
of c a r b o n  t e t r ach lo r ide .  The  an ima l s  were ki l led by  
d e c a p i t a t i o n  a t  1 and  2 weeks a f te r  the  a d m i n i s t r a t i o n  
of v i t a m i n  A, hyd roco r t i sone  and  g lycyr rh iz ine .  The  
hve r s  were t a k e n  ou t  a f t e r  be ing  bled,  and  8% l iver  
h o m o g e n a t e s  were p repared .  A s u p e r n a t a n t  of 20,000 • g 
in 8% h o m o g e n a t e  was p repared .  E a c h  f r ac t ion  of ho-  
m o g e n a t e  and  s u p e r n a t a n t  was t r e a t e d  w i th  u l t r a sound .  
O p t i m u m  l ibe ra t ion  of p a r t i c l e - b o u n d  enzyme  wi th -  
o u t  loss of a c t i v i t y  was o b t a i n e d  a t  60 k W  for 120 sec 
( X u b o t a  200 M). The  e n z y m e  assay  of the  t o t a l  aryl -  
su l fa tase  a c t i v i t y  was pe r fomed  b y  the  m e t h o d  of 
Worwood  4. H y a l u r o n i d a s e  a c t i v i t y  w i t h  h y a l u r o n i c  acid 
as t he  s u b s t r a t e  was m e a s u r e d  b y  t he  m e t h o d  of H u t t e r e r  5. 
Results. The  f igure shows the  p a t t e r n  of the  p e r c e n t a g e  
of t he  release of the  lysosomal  enzymes  a t  1 week a f t e r  
dosing.  The  resu l t  of the  a d m i n i s t r a t i o n  of hyd roco r t i sone  
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