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Effect of an Inhibitor  of Peps in  Proteo lys i s  in Total  Gastr ic  Fistula D o ~ s  

Previous  repor t s  f rom this  l abora to ry  have  shown t h a t  
l ignosulfonates  (sulfonated subs t i t u t ed  po lymers  compos-  
ed ma in ly  of 3 -me thoxy-4 -hydroxy  pheny lp ropane  uni ts  ~) 
are effect ive inh ib i tors  of peps in  proteolys is  in vi t ro  and 
in vivo.  These mater ia l s  p r e v e n t  the  deve lopmen t  of 
expe r imen ta l  gastr ic  ulcers in ra t s  ~-a. The ant iulcero-  
genie ac t iv i ty  was ascribed to  inh ib i t ion  of peps in  pro- 
teolysis  r a the r  t h a n  to  change in vo lume or ac id i ty  of 
gastr ic  secret ion.  In  view of these  resul ts  i t  seemed desir- 
able to  de te rmine  the  effects  of an l ignosulfonate  in to ta l  
gastr ic  f is tula  dogs using coagula ted  egg a lbumin  as the  
subs t ra te  for peps in  digest ion.  

Mater ia ls  and methods. Three female  mongre l  dogs wi th  
to ta l  gastric f is tulas  were used. A special ly des igned 
cannula  p rov ided  for p l acemen t  of the  subs t r a t e  in to  the  
s t o mach  and also for easy removal  of gastr ic  fluid samples.  
Fol lowing an overn igh t  fast,  t he  an imals  were given 
His ta log  | (2.0 rag/30 min.  s.c.) to  elicit gastr ic  secretion.  
The gastr ic  co n t en t  samples  were r emoved  and  t r e a t m e n t  
admin i s t e red  via  a Lev in  tube  (No. 16 French)  inser ted  
t h ro u g h  the  cannula .  Fol lowing an ini t ial  washou t  per iod  
of 1 h, a cont ro l  gastr ic  sample  (3 ml) was  ob ta ined  by  
gent le  ' .uction. Subsequen t  3-ml samples  were t a k e n  at  
in te rva ls  of 15, 30 and 60 min  and  all were  analyzed for 
peps in  ac t iv i ty .  The p H  of t he  gast r ic  samples  was 
de t e rmined  by  a R a d i o m e t e r  mode l  28 p H  meter .  The 
sod ium l ignosulfonate  (500 mg;  des igna ted  A H R - 2 4 3 8 B )  
was dissolved in 10 ml  wa te r  and  admin i s t e red  hour ly  
t h ro u g h  the  Levin  tube.  10 ml  of wa te r  served as placebo.  

Two me t h o d s  were used to de te rmine  peps in  proteolysis .  
In  the  first,  a p p r o x i m a t e l y  4 g of coagula ted  egg a lbumin  
was t ied  into 3 single layers of gauze to fo rm a bag (Figure 
1) and secured by  a s t r ing for inser t ing  t h ro u g h  the  can- 
nula. The bags  were weighed pr ior  to  and  following 
remova l  f rom the  s tomach.  The subs t r a t e  was al lowed to 
r emain  in the  s t o mach  for 2 h dur ing  control ,  p lacebo or 
t r e a t m e n t  periods.  

Fo r  compara t ive  purposes,  peps in  proteolys is  was 
fu r ther  de t e rmined  using a modi f ica t ion  of the  m e t h o d  
descr ibed by  ~VIETT 5. In  th is  procedure ,  pro teolys is  is 

Fig. 1.4 g of coagulated egg albumin contained in a bag consisting of 
3 layers of gauze. The string provided for the positioning of the bag as 
well as for its removal from the stomach. The bags were weighed on a 
Sartorius analytical balance prior to and following removal from the 
stomach. 
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Fig. 2. Effect of AHR-2428 B on pepsin proteolytic acti- 
vity in 3 gastric fistula dogs. Gastric secretion was elicited 
by Histalog | (2.0 rag/30 min, s.c.). Placebo (10 ml H20 ) 
or drug (500 mg in 10 ml H20 ) was administered at time 
0 and 60 min. The upper graph Shows digestion of egg al- 
bumin as determined gravimetrically. Mean values • S.E. 
were determined from a total of 16 control, 12 water and 
11 AHR-2438-B experiments. The means shown in the 
lower graph were determined from a range of 7 to 12 values 
in controls, 11 to 17 in water and 9 to 13 in the AHR- 
2438B studies. 3 ml gastric samples were removed by 
gentle suction at the specified time intervals for pepsin 
activity determinations. 
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indica ted  by  the  leng th  of coagula ted  a lbumin  diges ted  in 
glass t ub ing  of s t anda rd  d i ame te r  under  specified condi-  
t ions  3. All expe r imen t s  were r andomized  in each  dog w i t h  
no animal  hav ing  more  t h a n  2 t e s t  days  per  week. 

Results and discussion. Figure  2 shows the  effects of 
AHR-2438B on peps in  proteolys is  as de te rmined  by  the  
2 procedures .  I t  is ev iden t  t h a t  the  l ignosulfonate  marked-  
ly inhib i ted  digest ion of egg a lbumin  under  t h e  condi t ions  
described.  The m a x i m u m  effect  occurred 15 rain post-  
dosing wi th  some inhib i t ion  a p p a r e n t  a t  60 min.  The 
in t ragas t r ic  admin i s t r a t ion  of 10 ml  of wa te r  had  no effect.  
The p H  values of t he  gastr ic  samples  ranged  f rom 1.0 to  
1.3. Whi le  t he  pIK of t he  e n v i r o n m e n t  in wh ich  peps in  
proteolys is  occurs is of u t m o s t  impor tance ,  we have  
r epea ted ly  d e m o n s t r a t e d  t h a t  such smal l  f luc tua t ions  as 
those  observed in these  expe r imen t s  would no t  be an im- 
p o r t a n t  factor.  Any  sample  of gastr ic  juice conta in ing  
bile was discarded.  

Resul ts  of the  p resen t  expe r imen t s  conf i rm in an o t h e r  
an imal  species t h a t  AHR-2438B is an effective inh ib i to r  
of peps in  pro teolys is  and  m a y  be useful in t he  medical  
t r e a t m e n t  of pep t ic  ulcer. 

Zusammen/assung. Die W i rk u n g  eines Lignolsulpho-  
na tes  auf die Peps inpro teo lyse  im H u n d  mi t  to t a l e r  
Magenfis te l  wurde  un t e r such t  und  geronnenes  E i a l b u m i n  
als Subs t r a t  der Pep s i n v e rd au u n g  verwendet .  Es  ergibt  
sich, dass  der  Peps in - Inh ib i to r  AHR-2438B - wie fr i iher  
bei der R a t t e  nachgewiesen - a u c h  be im H u n d  die Pro-  
teolyse im Magen wi rksam h e m m t .  
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Theophylline-Stimulated Aerobic Glucose Uptake by Rat Thymocytes Exposed to Anoxia 1 

Methyl  xan th ines  have  b e e n  shown to  exer t  influences 
on glucose metabol i sm,  b u t  the  effects have var ied wi th  
the  t issues and  o ther  condi t ions  used. Inh ib i t ion  of up take  
or ox ida t ion  of glucose by  m e t h y l  xan th ines  has been  
repor ted  using ra t  ep id idymal  adipose t issue 2,3, isolated 
adipose cells 4, po lymorphonuc lea r  leucocytes  ~, and  dog 
and  pig thyro id  slices e. A biphasic  dose-response to  
theophyl l ine  was d e m o n s t r a t e d  b o t h  in sheep thyro id  
slices 7, and  beef t hy ro id  homogena tes  s. This  response 
involved s t imula t ion  of 14COs p roduc t ion  f rom glucose-1- 
14C a t  a specific theophy l l ine  concent ra t ion ,  and inhibi-  
t ion  of the  ox ida t ion  at  h igher  concent ra t ions .  

During s tudies  of aerobic glucose me tabo l i sm of isolated 
r a t  t h y m u s  cells, it  was observed t h a t  theophyl l ine ,  a t  a 
concen t ra t ion  of 0.5 raM, s t imula ted  glucose up take  if the  
cells had been  previous ly  exposed to  anoxia.  In  the  p resen t  
inves t iga t ion  the  dose-response curve  to  theophyl l ine  was 
found  to be biphasic,  and the  effect  d e p e n d e n t  on b o t h  the  
t i m e  of incuba t ion  and  the  glucose concent ra t ion .  

Materials and methods. T h y m o c y t e s  were p repared  f rom 
150 to  200 g Sprague-Dawley  der ived male ra t s  (Sasco, 
Omaha,  Nebr.),  which  were b i la tera l ly  adrena lec tomized  
4 or 5 days  before each expe r imen t  to  r emove  the  source 
of endogenous  s teroids  which  can va ry  and cause inhib i t ion  
of the  ca rbohydra t e  me tabo l i sm of these  cells o. Fol lowing 
decap i t a t ion  of t he  rats,  t h y m u s e s  were quickly r emoved  
and  chilled in Krebs -R inge r  b i ca rbona te  (KRB) buffered 
m e d i u m  ~~ equi l ibra ted  w i t h  5% CO s in N 2. Ceils were 

released in to  the  m e d i u m  by  gentle teasing, and  then  
f i l tered t h r o u g h  a 200 mesh  stainless steel  screen, washed  
twice,  and  resuspended  in K R B  buffer  to give a 10~ 
(w/v) suspens ion  based  on the  wet  weight  of t hymus .  All 
m e a s u r e m e n t s  are referred to  cell number ,  which  was 
de t e rmined  by  h emo cy t o me t ry .  

Anoxic  t r e a t m e n t  consis ted  of a i h 37~ incuba t ion  of 
3 • l0  s cells per  ml of K R B  buffer,  gassed wi th  5~ COs 
in N s. Aerobic  incuba t ions  were conduc ted  wi th  5% CO s 
in O s and  U-14C-glucose (18 vCi/nmole, N e w  E n g l an d  
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Effect of 0.5 raM theophylline on aerobic glucose metabolism of thymocytes following anaerobic preincubation 

Theophylline addition Incubation time Glucose utilization Lactate production 14CO2 production 
(h) ([xmoles) �9 (/xmolesl ~ (dpm) 

0 1 16.52 :a: 1.17 15.50 :z 0.15 160,400 :~ 4,600 
-- 1 34.23 =I= 1.55 b 19.43 2= 0.19 b 165,100 -6 2,00 a 
0 2 28.63 :a: 2.86 21.53 :z 1.38 384,400 ~: 3,300 
+ 2 27.50 := 2.38 a 26.00 :a_ 0.54~ 387,600 4- 5,000 a 
0 3 38.37 x: 1.76 22.07 :x 0.54 564,000 ~: 17,900 
+ 3 34.37 :~ 1.87 a 28.86 :a= 0.90 b 596,500 4- 3,800 a 

~Per 101~ ceils, bp < 0.001. ep < 0.01. aNot significantly different from the control. Thymocytes (108 per mlI in KRB medium were preincu- 
bated 1 h at 37 ~ under 5% CO 2 in Nl without substrate. Aerobic incubation : 10 s cells per ml of KRB medium were incubated with 2.78 mM 
U-14C-glucose (49,300 dpm per ~mole) at 37 ~ under 5% CO 2 in 02. Values are mean of triplicate flasks :z standard deviation. 


