
15.3. 1978 Speeiatia 387 

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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showed a s tab i l i z ing  effect  in a rysu l f a t a ses  and  hya -  
uronidase .  However ,  t he  r e su l t  of t he  a d m i n i s t r a t i o n  of 
v i t a m i n  A or g lycyr rh iz in  showed a labi l iz ing effect  in 
b o t h  enzymes .  A s l igh t  labi l iz ing effect  in  t he  v i t a m i n  A 
a n d  t he  hyd roco r t i sone  group  a t  2 weeks a f t e r  dos ing  
was found  in b o t h  enzym es  (control  g roup  : a ry l su l fa tase  
9.8 • 1 .5%, h y a l u r o n i d a s e  22.3 -t- 5.3~ hyd roco r t i sone  
g roup :  a ry l su l fa t a se  11.5 + 2.0~ p < 0.05, hya lu ron i -  
dase 29.5 :L 5.0%, p < 0.01). However ,  a s tab i l i z ing  
effect  was  no t iced  in t he  a d m i n i s t r a t i o n  g roup  of gly- 
cy r rh iz in  (g lycyr rh iz in  g roup :  a ry l su l fa tase  5.8 • 1 .0%, 
p < 0.001 h y a l u r o n i d a s e  20.3 • 2.3~ p < 0.05). 
Discussion. Arylsu l fa tase  and  h y a l u r o n i d a s e  are lysosomal  
enzymes .  These  e n z y m e s  are d e g r a d a t i o n  enzymes  of t he  
c h o n d r o i t i n  su l fa tes  which  are  Components  of t he  con-  
nec t ive  t issue.  I t  is c o n v e n t i o n a l l y  k n o w n  t h a t  h y d r o -  
cor t i sone  is a s tab i l i z ing  agent ,  while  v i t a m i n  A is a 
labi l iz ing agen t .  In  t he  p r e s e n t  s tudy ,  a labi l iz ing effect  
was found  a t  1 a n d  2 weeks  a f t e r  t he  a d m i n i s t r a t i o n  of 

g lycyr rh iz ine  a n d  hydrocor t i sone ,  howeve r  t he  effects of 
these  agen t s  were reversed  a t  1 a n d  2 weeks. In  t he  
s tero id  group,  a s tab i l iz ing  effect  a t  1 week a n d  a s l igh t  
labi l iz ing effect  a t  2 weeks were found ;  however ,  in t he  
g lycyr rh iz ine  group,  a labi l iz ing effect  a t  1 week and  a 
s tab i l iz ing  effect  a t  2 weeks  found.  These  p h e n o m e n a  
seem to be a t t r i b u t e d  to the  i n t e r ac t i on  be tween  t he  
lysosomal  m e m b r a n e  and  t he  agent .  However ,  t he  con-  
cre te  m e c h a n i s m  was obscure .  The  a m o u n t  of h y d r o -  
cor t i sone  a d m i n i s t r a t e d  in th i s  e x p e r i m e n t  was modera t e .  
In  cl inical  t r e a t m e n t ,  g lycyr rh iz in  used as a c u r a t i v e  
for chronic  h e p a t i t i s  in sp i te  of t he  fac t  t h a t  the  bio-  
chemica l  m e c h a n i s m  of t he  d rug  is sti l l  unclear .  The  
a d m i n i s t r a t i o n  of g lycy r rh i z in  for a long d u r a t i o n  to 
p a t i e n t s  of chron ic  hepa t i t i s  seems to raise t he  s tabi l iz ing  
effect  on t he  hepa t i c  lysosomes.  
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Summary. Salmonella enteritidis-Boivin e n d o t o x i n  (1-20 fig/kg) induced  acce le ra ted  ov iduc t a l  Ovum t r a n s p o r t  in rab-  
b i t s  in  a dose- re la ted  m anne r .  I n d o m e t h a c i n  p r e v e n t e d  th i s  effect. Levels  of p r o s t a g l a n d i n  E and  F in u te r ine  ve in  
blood increased  fo l lowing e n d o t o x i n  in jec t ion .  

A d rug  t h a t  re l i ab ly  acce le ra ted  o v u m  t r a n s p o r t  t h r o u g h  
the  ov iduc t  and  caused  p r e m a t u r e  e n t r y  of ova  in to  the  
u t e rus  would  be  a useful  add i t i on  to our  c o n t r a c e p t i v e  
a r m a m e n t a r i u m .  A p p r o p r i a t e  doses of es t rogens  a n d  
p roges t ins  can  acce lera te  o v u m  t r a n s p o r t  2. P r o s t a g l a n d i n s  
(PGs) g iven  a f t e r  o v u l a t i o n  are also effective,  b u t  t he  
response  is va r i ab l e  and  large doses are requ i red  a-6. 
E n d o t o x i n  increases  the  c o n c e n t r a t i o n  of p r o s t a g l a n d i n s  
in ce rebrosp ina l  f luid ~, venous  bloodS, 9 a n d  in u r ine  
and  u t e r ine  e n d o m e t r i a l  t issue 10. 
We  h a v e  e x a m i n e d  t he  ac t ion  of e n d o t o x i n  (Salmonella 
enteritidis-Boivin, Sigma Chemica l  Co.) on  o v u m  t r a n s p o r t  
in  r abb i t s .  M a t u r e  female  New Zea land  wh i t e  r a b b i t s  
i so la ted  for  30 d a y s  pr io r  to  use were in jec ted  i.v. w i t h  
hCG (A.P.L.,  Ayers t ) .  The  r a b b i t s  received an  in jec t ion  
i.v. of e n d o t o x i n  dissolved in sal ine 24 h l a t e r  and  were 
kil led w i t h  an  overdose  of p e n t o b a r b i t a l  a t  48 h a f t e r  
hCG. The  gen i t a l  t r a c t s  were r e m o v e d  and  f lushed to 
d e t e r m i n e  the  loca t ion  of ova,  and  n u m b e r s  of ovu la t ion  
po in t s  on  t he  ovar ies  were counted .  
In  con t ro l s  kil led a t  48 h a f t e r  hCG, 80% of ova  are 
found  in t he  ov iduc t ,  b u t  increas ing  doses of e n d o t o x i n  
f rom 1 to 10 fxg/kg caused  a progress ive  d i m i n u t i o n  in 
the  p e r c e n t  of ova,  in t he  ov iduc t ,  and  since few were 
found  in t he  u t e rus  or v a g i n a  were p r e s u m a b l y  expel led 
comple t e ly  f rom t he  t r a c t  ( table  1). The  EDs0 and  i ts  
95% p r o b a b i l i t y  l imi ts  were 3.1 (2.38-4.03) txg/kg a n d  
t he  slope of the  dose-response  line and  i ts  95 % p r o b a b i l i t y  
l imi ts  5.96 (3.97-8.94). 
An  a d d i t i o n a l  g roup  of r abb i t s ,  s imi la r ly  t r e a t e d  w i t h  
20 ag /kg  i.v. a t  24 h a f t e r  hCG, was also g iven  10 m g / k g  
i.m. Of i n d o m e t h a c i n  (an i n h i b i t o r  of p r o s t a g l a n d i n  
syn thes i s  n) a t  t h e  t i m e  of e n d o t o x i n  in j ec t ion  and  4 h 
later .  I n d o m e t h a c i n  comple t e ly  abol i shed  t he  t r a n s p o r t -  
acce le ra t ing  effect  of e n d o t o x i n  ( table  1). 

A g roup  of 6 r a b b i t s  was g iven  100 IU hCG i.v. 22 h later ,  
t h e y  were a n e s t h e t i z e d  w i t h  p e n t o b a r b i t a l  sod ium a n d  
sub jec t ed  to m i d - v e n t r a l  l a p a r o t o m y .  1 u t e r ine  vein  was 
ca the t e r i zed  wi th  p o l y e t h y l e n e  t u b i n g  (outside d i a m e t e r  
1.52 mm,  i n t e rna l  0.86 ram).  H e p a r i n  (1500 uni ts ,  Up-  
j o h n  Co.) was  in jec ted  t h r o u g h  the  c a t h e t e r  and  a f te r  a 
per iod  of s t ab i l i za t ion  of a t  leas t  1 h, a con t ro l  b lood 
sample  was w i t h d r a w n .  A t  24 h a f t e r  hCG, 20 vg/kg of 
e n d o t o x i n  was in jec ted  i.v. a n d  b lood samples  t a k e n  in to  
a syr inge  c o n t a i n i n g  i n d o m e t h a c i n  (final c o n c e n t r a t i o n  
of more  t h a n  10 fxg/ml) a t  va r ious  t imes  up  to 8 h la ter .  
The  p l a s m a  was sepa ra t ed  b y  cen t r i f uga t i on  and  frozen 
a t  - - 2 0 ~  un t i l  assay.  The  t h a w e d  samples  were ex- 
t r a c t e d  w i t h  e t h y l  ace t a t e  a n d  sepa ra t ed  in to  2 por t ions .  
Labe l led  PGF2~ or P G E ~  was added  to  each  a l iquo t  a n d  
the  a l iquo ts  redisso lved  in e t h a n o l  were c h r o m a t o g r a p h e d  
on  silicic acid columns.  P r o s t a g l a n d i n s  F and  E were 
measu red  b y  a d o u b l e - a n t i b o d y  r a d i o - i m m u n o a s s a y  12-14. 
An t ibod ie s  to  P G F  and  to P G E  were o b t a i n e d  f rom Miles 
Labora to r ies ,  Inc. ,  E l k h a r t ,  I nd i ana .  E a c h  a n t i b o d y  did  
no t  d i sc r imina te  w i t h i n  each  class of PGs,  b u t  did n o t  
e x h i b i t  c ros s - r eac t iv i ty  w i th  o the r  classes of PGs, i,e. 
a n t i b o d y  to P G E s  reac ted  w i t h  P G E  1 and  P G E  2 b u t  no t  
w i t h  PGFs .  The  l imi ts  of s ens i t i v i t y  for t he  P G F  a n d  
P G E  r a d i o i m m u n o a s s a y s  were 250 pg /ml  a n d  300 p g / m l  
respect ively .  Non-specif ic  b ind ing  was less t h a n  5% a n d  
b l a n k  va lues  less t h a n  30 pg. Recoveries ,  based  on 
label led  PGF2~ and  PGE~ added  to  t he  samples  pr ior  to  
ex t rac t ion ,  r a n g e d  f rom 71 .1 -100 .0% and  51 .8-96 .0% 
for the  P G F  and  P G E  respect ively .  A k n o w n  a m o u n t  of 
2 ng  P G F  a n d  of 2 ng  P G E  added  to  1 ml  of s t r ipped  
r a b b i t  p l a s m a  gave  va lues  of 2.14 a n d  2.20 n g / m l  in t he  
assay.  
Cont ro l  va lues  of P G F s  and  P G E s  in u te r ine  ve in  p l a s m a  
were re la t ive ly  low ( table  2). W i t h i n  t he  1st h a f te r  endo-  


