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Effect of Aminopter in  and Antibiot ics  on Disacchar idase  Activity  of the Rat Smal l  Bowel  

Since 1961 we were able to  reproduce  an expe r imen ta l  
e n t e r o p a t h y  by  t r ea t ing  ra ts  w i th  antifolic drugs or  ant i -  
biotics, in order  to  s t u d y  the  anatomical ,  funct ional  and  Group 
h is tochemica l  disorders  t h a t  t h e s e  drugs m a y  cause in the  
small  bowel.  Anyway,  in the  a s se s smen t  of th is  so-called 
' t he rapeu t i c  or ja t rogenic  en t e ropa thy ' ,  the  s t u d y  of I 
in tes t ina l  disaccharidases,  a l though  poss ibly  interest ing,  II 
received sl ight  a t t en t ion .  III 

The purpose  of th is  inves t iga t ion  is to de t e rmine  whe t h e r  IV 
or no t  in tes t ina l  d isacchar idases  can undergo  some changes  V 
in course of admin i s t r a t i on  of antifolic drugs or ant i -  
biotics.  

Material and methods. 110 ra ts  of the  same age and sex, 
were d iv ided in to  5 groups and  t r e a t ed  as summar ized  in 
Table I. At  t he  end of t he  t r e a t m e n t  t he  ra t s  were 
sacrificed, and  the  disacchar idases  de te rmined .  A frag- Aminopterin 
m e n t  of in tes t ina l  mucosa  was frozen for h i s tochemica l  Lactose 
studies.  The t echn ique  of DAHLQtJIST and  BRAUN l, Sucrose 
modif ied  by  ] o s  e t  al. 2, was used. The h o m o g e n a t e  ob- Maltose 
ta i l led by  scra tch ing  the  mucosa  was adequa te ly  d i lu ted  Antibiotic 
and  incuba ted  wi th  t he  subs t ra te .  The released glucose Lactose 
was de t e rmined  by  the  glucose-oxydase m e t h o d  (AuRIc- Sucrose 
CHIO et  a12, DAHLQUIST4). Maltose 

Results. (1) Af ter  7 days '  t r e a t m e n t ,  b o t h  ant ib io t ics  
and  aminop te r ine  caused a marked  decrease of all di- Controlratso 
sacchar idases  which  have  been  searched.  (2) The pro-  Lactose 
longed t r e a t m e n t  p roduced  changes  ma in ly  in the  lactase ; Sucrose 
h ighly  indica t ive  was the  lactase deficiency af ter  60 days '  Maltose 
ant ib io t ic  the rapy .  (3) The results  ob ta ined  wi th  bo th  
me thods  (chemical analysis  and h is tochemica l  technique)  
were overlapping.  (4) The ant ib io t ics  used, t e t racyc l ine  
su lpha te  and  neomycine ,  caused the  same lesions. 

Table 1. Antibiotic and Aminopterin treatment in 5 groups of rats 

No. of Dose Drug Duration of 
rats mg]kg administered treatment 
treated body wt. (days) 

25 0.2 Aminopterin 7 
25 0 . 0 4  Aminopterin 60 
25 50 Antibiotic 7 
25 5 Antibiotic 60 
10 2 ml Saline 7 or 60 

Table II. Disaccharidase activity of mucose homogenates 

Day 7 b P Day 60 b P 

0.096 :t: 0.08 >0.05 0.343 :t= 0.115 >0.05 
0.097 4. 0.340 >0.05 2.390 ~: 0.316 N.S. 
1.664 4. 0.392 0.001 3.539 i 1.686 N.S. 

0.216 i 0.031 <0.001 0.440 ::[:,0.020 <0.001 
1.353 -4- 0.093 >0.01 2.841 ~ 1.414 N.S. 
1.778 :t: 0.031 0.001 2.907 ~_ 0.118 >0.05 

0.956 4. 0.054 
2.610 4- 0.024 
3.352 • 0.077 

Results expressed as mean 4. S.E. Units are/xmole of disaccharide 
hydrolysed per min per g (wet wt.) of mucosa. Comparison by 
Student's t-test, b Results of 10 experiments, c Results of 6 
experiments. 

Figs. 1 and 2. Small bowel of rats of the control group. Histochemical demonstration of sucrose activity (black staining). • 90. 
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Figs. 3 and 4. Small bowel ofrats treated with aminopterine for 60 days. There is no obvious difference to the picture of the control 
group, x 160. 

The  resul ts ,  r epo r t ed  in t he  Tab le  I I ,  are  in  full agree- 
m e n t  w i t h  t h e  obse rva t i ons  Of o the r s  ; a c tua l ly  i t  h a s  been  
d e m o n s t r a t e d  t h a t  an t ib io t i c s  (especial ly n e o m y c i n e  a n d  
k a n a m i c y n e )  a n d  ant i fol ic  d rugs  can  be  respons ib le  for  a 
def ici t  of i n t e s t i n a l  d isacchar idases .  

The  h is to logica l  changes  obse rved  in t h e  course of t h e  
d r u g  e n t e r o p a t h y  m a k e  easier  t h e  a s se s smen t  of t h e  
resu l t s :  t h e  mass ive  t r e a t m e n t  for 7 days  caused  a severe  
d a m a g e  of t h e  i n t e s t i n a l  mucosa ,  w i t h  a comple t e  upse t -  
t i n g  of i ts  n o r m a l  p i c tu r e ;  on  t h e  contrary~ t he  chronic  
t r e a t m e n t  for 60 days  b r ings  a b o u t  s l igh te r  a n a t o m i c a l  
lesions. The  h igh  dose t r e a t m e n t  gives rise to  a m a r k e d  
decrease  of t h e  whole  d isacchar idase ,  whi l s t  t h e  chron ic  
t h e r a p y  resul t s  in  a n  i m p a i r m e n t  of t he  s ingle lactase,  
wh ich  is t he  m o s t  u n s t a b l e  i n t e s t i n a l  d i sacchar idase .  

However ,  we h a v e  p rev ious ly  obse rved  va r ious  degrees  
of mucosa l  d a m a g e  in t h e  same  e x p e r i m e n t a l  condi t ion ,  
whi le  s t u d y i n g  some e n z y m a t i c  ac t iv i t i e s  closely r e l a t ed  
to t h e  r e s p i r a t o r y  func t ion .  The  degree of d a m a g e  a n d  t h e  
n u m b e r  of i m p a i r e d  enzymes  obv ious ly  d e p e n d  on  t h e  
t y p e  of d r u g  used a n d  on  t h e  doses g iven  (SCHIRALDI, 
MARANO et  al.5,6). I t  h a s  been  s t a t e d  t h a t  b o t h  an t i -  
b io t ics  a n d  a n t i v i t a m i n s  in te r fe re  in  t h e  cycle of t h e  
cel lular  life, s ince t h e y  can  b lock  some Vital  e n z y m a t i c  
processes  of t h e  cell w h i c h  seeks a new su i t ab l e  condi t ion ,  
b y  c o m p e n s a t i n g  t h e  def ic i t  w i t h  o t h e r  enzymes .  Th i s  
behav iour ,  p rev ious ly  obse rved  for t h e  phospha ta ses ,  h a s  
been  d e m o n s t r a t e d  in t h e  course of chron ic  t r e a t m e n t  w i t h  
an t i b io t i c s ;  some t imes  t he  sacchar idase  c o n t e n t  is h ighe r  
t h a n  in  t h e  con t ro l  g roup  (Figures  1-4). 

Mov ing  f rom the  e x p e r i m e n t a l  field to  h u m a n  p a t h o -  
logy, t h i s  research  can  p rov ide  a f u r t h e r  e x p l a n a t i o n  of 
t he  pa thogenes i s  of t h e  ' t h e r a p e u t i c  e n t e r o p a t h y ' ,  wh ich  

resembles ,  to  a ce r t a in  ex ten t ,  t h e  e x p e r i m e n t a l  en te ro-  
p a t h y  of t h e  ra t .  Moreover ,  t h e  l ac tase  def ic iency due  to  a 
p ro longed  a n t i b i o t i c  t r e a t m e n t  m a y  sugges t  a new 
e x p l a n a t i o n  of t h e  l ac tase  def ici t  o b e rv ed  i n  h u m a n  
pa tho logy ,  e i t he r  i so la ted  or assoc ia ted  to  a sprue- l ike  
s y n d r o m e  (SCHIRALDI e t  al.7). 

R$assunto. Sono s t a t e  s tud ia te ,  con t ecn ica  i s t0ch imica  
e con dosaggio enzimat ico ,  a lcune  d i saccar idas i  ( lat tasi ,  
saccarasi ,  mal tas i )  ne l l ' i n t e s t i no  di r a t t o  t r a t t a t o  con dosi 
sca lar i  di  an t ib io t i c i  e ant i fo l ic i  ( aminop te r ina ) .  Si 
osserva to  che il t r a t t a m e n t o  mass ivo  con  t a l l  f a rmac i  
a l t e r a  t u t t i  gli enz imi  s t u d i a t i ;  il t r a t t a m e n t o  re f ra t to ,  
in  dosi  pit1 b a s s e  m a  pe r  lungo  t empo ,  d e t e r m i n a  defici t  
solo della l a t tas i .  
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