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Serum and Bile Modifications in the Guinea-Pig Following Chronic Treatment with PGEI and PGE~ 
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Summary.  P G E  1 increases choles terolemia w i thou t  l ipemia modif icat ions.  In  bile there  are no t  modif icat ions  in cho- 
lesterol levels and to ta l  lipids appear  diminished.  P G E  2 raise the  l ipemia and  have  no effect  in cholesterotemia,  more-  
over bile cholesterol  and to ta l  lipids exhib i t  no changes.  Bo th  PGE~ and PGE~ decreased the  bile volume. 

Besides the  numerous  studies on the  d i f ferent  effects 
of p ros tag land ins  on organs and tissues, it  m u s t  be added  
t h a t  s t rong st imuli  of gastr ic  secretion, such as h i s tamine  
or food, can be inhib i ted  by  the  same substances=. The 
effects of p ros tag land ins  on the  digest ive sys t em are ve ry  
con t rad ic to ry ,  depend ing  on dosage and species used as 
well as m e t h o d  of exper imenta t ion .  In  human ,  these  
subs tances  produce  a notab le  increase in the  secret ion of 
water  and electrolytes  in the  j e junum ~ The pros taglan-  
dins of the  E series in vi t ro  reveal  a cholagogue effect  in 
the  guinea-pig 4, 5. 

In  the  p resen t  work  we s t u d y  the  same pa rame te r s  in 
chronic t r e a t m e n t  to  see whe the r  results  do super impose  
or, on the  cont rary ,  change depending  on the  me tho d  of 
exper imenta t ion .  

Material and method. Adul t  male and female guinea-pig 
were kep t  under  l ight  and t empera tu r e  contro l  and were 
given access to food and  t ap  water  ad l ibi tum. Before 
undergoing the  exper iments ,  the  animals  were no t  fed for 
24 h, a l though  t h e y  had  free access to water .  

E a c h  guinea-pig received i.p. inject ions of p ros tag land ins  
(0.1 ~zg) on a l t e rna te  day  for 2 weeks. The control  animals  
were in jec ted  wi th  the  vehicle (saline solut ion 90/00 NaC1). 
Bo th  groups were anes the t ized  by  a 20% solution of 
U r e t h a n e  injected i.p. in doses of i ml/100 g of weight .  
Bile was ob ta ined  wi th  a ca the te r  placed in the  choledo- 
chus, and was collected for 15 min af ter  the  surgical pro-  
cedure was finished. Blood was ex t rac ted  by placing a 
ca the te r  in the  caro t id  ar tery .  The guinea-pig 's  t empera -  
ture  was followed dur ing the  whole surgical procedure,  
and no changes  were detec ted .  Cholesterol was de te rmined  
according to ZLATKIS and ZHA:; me thod  6 and to ta l  lipids 
according to ZOLLNGR and  I'~IRSCH'S me thod  ~, SN~EDJECOR'S 
var iance  analysis  s and S tuden t ' s - t e s t  following FISHER 
and YATES were used in the  s ta t is t ical  analysis  9. Minimal  
s ignif icant  difference of groups under  s t u d y  was deter-  
mined  by  TUCKEu mult iple  compar ison t es t  ~0. 

Results. F r o m  the  Table,  it  can be seen t h a t  P G E  1 in- 
creases cholesterolemia,  while P G E  2 does no t  change the  
normal  levels of cholesterol  in blood, being 11.64 the  F -  
value for P G E  1. On the  contrary ,  P G E  2 increases the  
levels of l ipemm wi th  an F-va lue  of 29.51, and PGE~ do 
not  change this  pa ramete r .  

In  the  bile, chronic admin i s t ra t ion  of P G E  1 and P G E -  2 
does no t  s ignif icant ly  affect  cholesterol  values. Concentra-  

t ion of lipids in the  bile is lowered by  P G ~  1, wi th  an F -  
value of 26.43, P G E  2 had  no effect. The volume of the  
bile i tself is s ignif icant ly  lowered by  b o t h  pros taglandins ,  
the  value of F being 11.31. 

Discussion. In  these  groups of animals  t r ea t ed  chroni-  
cally, the  ant ichoiere t ic  effect  of b o t h  p ros tag land ins  
a g r e e s w i t h  t h a t  found  in the  acute  t r e a t m e n t ,  as we had  
discussed according to previous  observa t ions  ~1, ~2 

Acute  in vivo exper imen t s  carr ied out  in our l abora tory  
showed t h a t  P O E  1 increased the  levels of cholesterolemia 
and  lipemia, lowering the  levels of cholesterol,  to ta l  lipids 
and volume of bile in guinea-pigs.  P G E e  increased cho- 
lesterolemia w i t h o u t  l ipemia modif icat ion,  and like P G E  1 
lowered the  levels of cholesterol,  to ta l  lipids and volume 
of bile in guinea-pigs 5, 10. 
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E x p e r i m e n t a l  Cholesterol  (rag/100 ml) 
g roups  

Tota l  Lipids  (mg/100 ml) Volume (ml) 

S e r u m  Bile S e r u m  Bile Bile 

Controls  46.]5:3=_ 2.91 26.05 ~ 1.68 393.25 ~ 20.36 382.50 ~ 27.32 3.89 i 0.13 
P G E  I 62.25 i 3.49 ~ 27.50 ~ 2:79 389.25 ~_ 19.32 193.25 ~- 18.23 ~ 2.89 ~ 0.24 ~ 
P G E  2 42.85 :L 2.67 ~ 29.75 ~_ 1.28 623.00 i 32.17~'b 378.30 • 15.74 b 2.90 ~_ 0.10 ~ 

Mean  va lues  • SE.  20 an imals  per  g roup .  ~p 0.01 vs. control ,  bp 0.01 vs. P G E p  
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Bu t  in the  case of chronic t r ea tmen t ,  the  hepat ic  me ta -  
bolic a l te ra t ions  descr ibed by  some authorsl3 had  appar-  
ent ly  reached  a s tage of at  least  par t ia l  adap ta t ion ,  since 
hepa t ic  excre t ion  of cholesterol  suffers no a l te ra t ion  and 
the  lipid excre t ion  is only d iminished  by  the  act ion of 
PGE1. As regards  cholesterolemia,  a difference be tween  
P G E  I and  P G E  2 is observed,  the  former  increasing and 
the  la t te r  no t  modify ing  t h a t  parameter .  We would t end  
to in t e rp re t e  the  rise of blood cholesterol  caused by  P G E  
as a d i rect  effect  on its processes of bio-synthesis ,  since 
the  exogenous con t r ibu t ion  of cholesterol  would be inhib-  
i ted by  a lesser con t r ibu t ion  of in tes t inal  bi l iary salts  due 
to  the  clear ant icholere t ic  effect. 

As regards  the  effect  on lipids, the  difference be tween  
P G E  1 and  P G E  2 in chronic t r e a t m e n t  appears  again. 
W i t h  respec t  to the  former,  our results  agree wi th  those  
of o ther  au thors  ~4, who found the  ant i l ipolyt ic  effect  of 
th is  pros taglandin .  We  found no var ia t ions  in the  blood 
values of to ta l  lipids. P G E  2, on the  o ther  hand,  increases 
the  blood values of to ta l  lipids w i thou t  al ter ing the i r  
bi l iary excret ion.  According to the  low dosage employed  
for the  p resen t  s tudy,  a l ipolytic effect  m a y  be observed,  
which  had  been a l ready  descr ibed in ano the r  an imal  

species adminis te red  in vivo ~4. On dealing wi th  p ros ta -  
glandins  and the i r  effects on organs and tissues, results  
are con t r ad i c to ry  and even more  controvers ia l  in the  
field of the  lipid metabol i sm.  Endogenous  mechanisms,  
as well as the  exogenous or in tes t ina l  reabsorp t ion  contr i -  
but ions ,  are d i s tu rbed  by  the  direct  effect  of the  pros-  
tag landins  on the  in tes t inal  muscular  sys t em ~5,1~. 

Large con t r ad i c to ry  cont r ibu t ions  of exper imenta l  
da t a  a t t r i bu t e  the  effect  of p ros tag land ins  bo th  to di rect  
mechan i sms  act ing on the  in t r amura l  neuronal  plexus ~7 
and to  indi rec t  mechan i sms  which  are e i ther  d e p e n d a n t  
on oxygen  or med ia ted  by  the  A T P - c A M P  sys tem 1% 
Dispar i ty  and var ie ty  cont r ibu t ions  increase the  in te res t  
and exci te  a t t en t ion  to th is  field, jus t i fy ing the  need of 
deeper  s tudies  to reach more es tabl ished conclusions. 
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Summary. Corticotropin~_2~ and  ~Gly*~corticotropinl_xS amide increased the  fluorescence of 1-ani l inonaphthalene-8-  
sul fonate  which  bound  to the  bovine adrenocor t ica l  membranes .  The two ACTH f ragment s  in te rac ted  wi th  the p ro te in  
of t he  m e m b r a n e s  and increased the  ne t  posi t ive  charge of the  membranes .  

1-Ani l inonaphthalene-8-sul fonate  (ANS) is a fluoro- 
probe  which  emits  s t rong  fluorescence when i t  b inds  to 
biological membranes ,  and its f luorescence is a sensi t ive  
indica tor  of changes  in m e m b r a n e  charge S. If  ACTH 
changes  the  charge of adrenocor t ica l  m e m b r a n e s  when  i t  
b inds  to them,  it would be possible to de tec t  the  changes  
of m e m b r a n e  charge by  inves t iga t ing  changes  in ANS 
fluorescence.  The p resen t  s t u d y  was p lanned  to invest i -  
gate  w h e t h e r  ACTH f ragments  affect  the  ne t  posi t ive  
charge of bovine  adrenocor t ica l  membranes ,  using ANS 
as a probe.  

~Iater,ials and methods. Corticotropin~_2~ was ob ta ined  
f rom Ciba, Basel, [Glyl lcor t icotropinl_lsamide,  EGlyt]- 
corticotropin~_x~ and EGlyS]corticotropin~_10 were ob ta ined  

200f 
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Fig. 1. Effect of corticotropin analogs on the fluorescence of ANS- 
adrenocortical membrane complexes. 63 [zg membrane protein/mI; 
ANS, 76 [zM. The fluorescence without cortieotropin analogs was set 
at 100%. 1-24, Corticotropiul_~4; 1 18(NH2), EGlyI]eorticotropinl_ls 
amide; 1 14, [Glyl]cortieotropinl_14; 1 10, ~Glyl]corticotropinl_i0. 

f rom Shionogi, Osaka. Pig ACTH was purchased  f rom 
Sigma. Cort icotropins  were dissolved at  a concen t ra t ion  
of 1 mg /ml  0.01 N HC1 for t i t ra t ion .  ANS (Tokyo Chem- 
ical Indus t ry)  was used as the  sodium salt. Phospha t i -  
dylchol ine eho l inephosphohydro lase  EE.C.3.1.4.3.] (phos- 
phol ipase  C f rom Cl. welchii) was purchased  f rom Sigma, 
pronase  (grade E) f rom Kakenkagaku ,  Tokyo.  The p lasma  
m e m b r a n e s  of the  bovine adrena l  cor tex  were p repa red  
according to  the  me t h o d  of FINN et  a12, and were char-  
ac ter ized by  e lec t ronmicroscopy.  Membranes  were sus- 
p en d ed  in 20 m M  Tris-HC1, p H  7.4 conta in ing  1 m M  
EDTA.  E D T A  was omi t t ed  in case of t i t r a t i on  wi th  CaCI~. 
Fluorescence measu remen t s  were carried out  in a Hi t ach i  
203 spect rof luorometer .  De t e rmina t i on  of the  number  of 
b ind ing  sites for ANS and the  ap p a ren t  b inding  cons tan t s  
were made  by  Sca tchard  plots  cons t ruc ted  according to  
WEIDEKAMM et al.L Pro te in  concen t ra t ion  was deter-  
mined  by  the  m e t h o d  of LOWRY et al.~. Phosphol ip ids  

1 We thank Prof. Dr. M. Ki~u~o Ior his stimulating criticism. This 
work was partly supported by a grant from Keio University 
School of Medieiue. 

2 G. K. RADI)A and J. VANDZRKOOI, Bioehim. biophys. Acta 265, 
.509 (1972). 

3 F. M. FINN, C. C. WIDNELL a n d  K.  HOFMANN, J .  biol. Chem. 247, 
5695 (1972). 

4 ]:~. \AfEIDEKAMM, D. F. H .  WALLACH a n d  H.  FISCttER, Biochi ln .  
biophys. Acta 241, 770 (1971). 

5 0 .  H .  LOWRY, N. J .  ROSEBROUGII, A. L. FARR a n d  R. J .  RANDALL, 
J. biol. Chem. 793, 265 (1951). 


