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P R O  E X P E R I M E N T I S  

A M e t h o d  for Quant i ta t ive  A s s e s s m e n t  of E x p e r i m e n t a l l y  P r o d u c e d  U lcer s  in the  S t o m a c h  of A lb ino  
Rats  

A t t e m p t s  have  been  made  in various ways  to solve the  
p rob lem of quan t i f i ca t ion  of gastr ic  ulcers. Di f ferent  
grades of ulcerat ions in t he  s t omach  (minimal,  modera te ,  
etc.) have  been expressed1, 2. MADDE~ et al. a classified 
ulcers on the  pr inciple  of 'all or none ' .  Various scor ing  
sys tems  have  been descr ibed in order  to  express  gastr ic  
ulcers and  to  calculate  ulcer indices 4,~. Pr inc ipa l ly  in all 
t h e  scoring sys tems,  t he  n u m b e r  of ulcers have  been  given 
impor t ance  for the  assessment  of the i r  severi ty.  In  th is  
s tudy,  a scale p repared  on the  basis of the  ra t io  be tw een  
the  area of gastr ic  mucosa  and  the  area of ulcerat ion 
has been  used in order  to  calculate  t he  ulcer indices. 

Materials and methods. Ulcers have  been  p roduced  in 
the  s t omach  of albino ra ts  hav ing  a body  weight  ranging  
be tween  62 and  126 g, under  2 expe r imen ta l  condi t ions :  
(1) r e s t r a in t  t echn ique  af ter  BRODIE and  HANSON 6, 
and  (2) pylorus  l igat ion t echn ique  af ter  SHAY et al.L 
20 animals  have  been  used for t he  f i rs t  expe r imen t  and  
22 for the  second. 

A t  t he  end of each exper iment ,  t he  s t o m a c h  is r emoved  
f rom the  body,  opened along the  grea te r  curva ture ,  
c leaned and  spread  on ca rdboa rd  wi th  t he  mucous  surface 
upwards  avoiding  corrugat ion.  Tracing paper  is p laced 
over  the  s t om ach  and the  out l ine of the  s t omach  and  the  
areas of erosions of ulcerat ion are t r aced  on it. This is 

t hen  super imposed  on graph  pape r  hav ing  a mi l l imetre  
scale. The to ta l  area  of t he  s t o mach  mucosa  and the  area 
of u lcera t ions  are measured.  An a rb i t r a ry  sca l e  (Table I) 
has  been evolved in order  to  express  t he  resul ts  and  
accordingly  the  ulcer index  is calculated.  If  there  is any  
perforat ion,  an ulcer index  of 1.00 per  per fora t ion  should 
be added  to  t he  index  ob ta ined  by  the  above  me thod .  

Results. The  resul ts  have  been  summar ized  in Table  II ,  
which  shows t h a t  out  of the  2 me t h o d s  in pylorus  l igat ion 
t echn ique  the  m e a n  ulcer index  value  is 21/2 t imes  more  
t h a n  t h a t  p roduced  by  the  r e s t r a in t  technique,  a l though  
the  incidence of ulcerat ion is a lmost  t he  same.  However ,  
pe r fora t ion  was no t  p re sen t  in any. 

Discussion. In  th is  m e t h o d  equal  s t a tus  has  no t  been  
given to  a big or a smal l  ulcer because i t  is one in n u m b e r ;  
on the  o ther  hand ,  t h e y  have  been  t r ea t ed  s e p a r a t e l y  
depending  on the i r  area of involvement ,  thus  avoiding  
the  possibi l i ty  of ge t t ing  s ta t i s t ica l ly  correct  b u t  bio- 
logically mis leading results .  Since the  to ta l  area of ulcera- 
t ion  in re la t ion to t he  to ta l  area of each s t o mach  is t aken  
in to  cons idera t ion  for assessment ,  i t  appears  t h a t  t he  
quan t i f i ca t ion  b y  th is  p rocedure  becomes  more  accura te  
t h a n  any  Other. 

The increased effect iveness  of the  pylorus  l igat ion 
t echn ique  in p roduc t ion  of u lcera t ion appears  to  be due to  
the  exposure  of gastr ic  mucosa  to  t he  corrosive act ion of 
accumula t ing  acid in the  s tomach,  over  and above the  
stress of opera t ion  s . 

Table I. Scale for determining the ulcer index 

Area of stomach Ulcer Area of stomach Ulcer 
mucosa divided by index mucosa divided by index 
area of ulceration area of ulceration 
in mm 2 scale in mln 2 scale 

No ulcer 0 41-50 0.6 
91-100 0.1 31-40 0.7 
81-90 0.2 21-30 0.8 
71-80 0.3 11-20 0.9 
61-70 0.4 1-10 1.0 
51-60 0.5 Each perforation 1.0 

Rdsumd. Pour  4valuer q u a n t i t a t i v e m e n t  les ulcOres 
provoquOs exp6r imen ta l emen t  dans  l ' e s tomac  des souris 
blanches,  on dresse le tab leau  e x p r i m a n t  le r ap p o r t  
en t re  la muqueuse  gas t r ique  et  la surface to ta le  d 'ulc4ra- 
t ion  indice de l 'ulc6re. I1 semble  que Ia m6thode  d4crite 
donne  des rOsultats plus exac ts  car elle t i en t  co mp t e  de 
l 'Otendue to ta le  d'ulcOration en fonct ion  de la surface 
to ta le  de l ' es tomac.  
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If the ratio is 101 and above, ulcer index can be calculated in the 
order of 0.09, 0.08, etc. 

Table II. Effect of restraint and pylorus ligation on formation of 
ulcers in the stomach of albino rats 

Experimental condition Incidence of Ulcer index Ulcer index 
and number of animals ulceration range 

Restraint method (20) 90% 0-0.4 0.22 -4- 0.13 

Pylorus ligation method 90.9% 0-0.9 0.54 :t_ 0.21 
(22) 

Statistical treatment: t value for ulcer index = 5.92 highly signifi- 
cant. Ulcer index values are mean ~ S.D. 
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