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Microscopic Patterns of the Colonic Mucosal  Surface. Invest igations in Hu ma n  Subjects and Experi-  
mental  Animals  

In  this  paper  the  results  are repor ted  of 2 inves t iga t ions  
per formed using the  technique  for microscopical  s tudy  of 
the  surface of the  large bowel 1. 

The  first  inves t iga t ion  concerns fur ther  research into  
the  appearance  of the  colonic surface in normal  subjects ;  
the  second one, pe r fo rmed  wi th  expe r imen ta l  animals ,  
describes the  var ia t ions  of t he  morpho logy  of the  large 
bowel surface induced by  local changes of t empera tu re .  

Inves t iga t ions  regarding  h u m a n s  were m a d e  wi th  36 
biopsies of large bowel (Table) pe r fo rmed  e i ther  by  end- 
to-end in tuba t ion  1,3 or  by  s igmoidoscopy,  in 26 subjects  
in w h o m  the  normal i ty  of the  in tes t ina l  t r ac t  had  been 
previous ly  de te rmined  by  clinical examina t ions ,  s igmoido-  
scopy and double  con t ras t  enema.  

No. and site of the biopsies 

3 ascending colon 3 descending colon 
1 transverse colon 29 sigmoid 

As exper imen ta l  animals,  6 adul t  male  a lbino ra ts  
weighing about  130 g, d iv ided into  3 groups of 2 animals  
each, were used. All ra t s  were anaes the t ized  by  i.p. injec-  
t ion  of a 0.2% solut ion of N e thyl -ure than-chlora lose  
(1 ml /kg  body weight) .  Af te r  l a p a r a t o m y  the  caecum in 
si tu was opened longi tudina l ly  and s l ight ly d is tended by  
pins. In  the  animals  of the  first  group,  saline solut ion a t  
37 °C was cont inuous ly  d ropped  onto  the  mucosal  surface 
of the  caecum.  

In  the  2 o the r  groups,  saline solut ion a t  4 and 40°C 
was used. Af ter  10 min  of t r e a t m e n t  wi th  saline solution, 
serial pho tographs  of the  surface of the  caecum were t aken  
in each an imal  w i th  a Lei tz  O r t h o m a t  appara tus .  

Results. W e  have  conf i rmed tha t ,  in h u m a n  subjects ,  
the  colonic mucosa  m a y  assume 2 surface p ic tures :  the  
f la t  and the  papi l la ry  one. The  first  was no ted  in 26 and 
the  l a t t e r  in 9 specimens.  In  1 case the  openings of the  
c ryp t s  were visible a t  the  b o t t o m  of cyl indr ical  pi ts  on 
the  mucosal  surface. 
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Schematic representation of the different surface patterns as a 
consequence of the automodetling activity of the mucosal area 
(encircled by a broken line), s.e., superficial epithelium; c, capillaries; 
m.m., museularis mucosae. 

In  some instances,  the  ne twork  of the  superficial  
capil laries on the  mucosal  surface describe po lygona l  areas 
which con ta in  t he  openings of the  crypts .  A t  t imes,  each 
side of a polygonal  area  is l imi ted by  2 paral le l  longi tudinal  
capillaries. No differences were found be tween  the  speci- 
mens  f rom the  var ious  regions of t h e  large bowel.  

I n  l iv ing ra ts  the  mucosal  surface of the  caecum,  main-  
ta ined  a t  37°C, shows the  same 2 main  aspects  as the  
h u m a n  colon. W h e n  the  mucosa  of t he  caecum is main-  
t a ined  a t  4 °C, t he  superficial  capil laries are  no t  vis ible  
and the  mucosa  is pale. The  openings of the  crypts ,  set a t  
the  b o t t o m  of small  depressions of the  mucosal  surface, 
are  clef t-shaped.  

W h e n  the  caecum surface is ma in ta ined  a t  40 °C, t he  
superficial  capillaries are clearly evident .  The  papi l la ry  
pa t t e rn  is mani fes t  and the  openings of the  c ryp t s  are 
large and round.  Somet imes  large vessels sur round a few 
openings of the  c ryp t s  and then  branch  into  capil laries 
enclosing polygonal  areas s imilar  to  those observed in 
normal  h u m a n  colonic mucosa.  

Discussion. W e  th ink  t h a t  the  d i f ferent  p ic tures  ob- 
served are the  end-resul t  of the  au tomodel l ing  ac t i v i t y  of 
the  muscular is  mucosae,  and,  in fact ,  th is  s t ruc tu re  dis- 
p layed  au tonomous  mechanica l  a c t i v i t y  in pha rmaco-  
logical s tudies pe r fo rmed  on isolated colonic mucosa  in 
v i t ro  *. 

W e  suggest  t h a t  each opening of the  c ryp t s  is sur- 
rounded  b y  2 concentr ic  areas. T h e  ou te r  one, represented  
by  the  mos t  per ipheral  pa r t  of the  po lygona l  surface, 
seems stable,  whereas  the  inner  one, sur rounding  the  
opening of t he  crypts ,  seems movab le  since i t  can  be  seen 
a t  va ry ing  levels (equal, h igher  or  lower;  see Figure)  in 
re la t ion to the  per ipheral  surface. 

The  d i f ferent  posi t ions of t he  inner  a rea  could, in th is  
way, de t e rmine  the  var ious  morphologica l  pa t t e rns  of t he  
mucosal  surface. Moreover ,  the  subepi thel ia l  capi l lary  net-  
work  also p lays  an  i m p o r t a n t  role in establ ishing the  
superficial  mucosa l  pa t te rn .  

W e  suggest  t h a t  t he  inner  area  m a y  condi t ion  the  
d i ame te r  of the  openings of the  c rypts  and even tua l ly  the  
a m o u n t  of mucus  discharged into  t he  in tes t inal  lumen.  I n  
fact, in b o t h  humans  and expe r imen ta l  animals,  the  open-  
ings v a r y  f rom round to cleft-l ike shapes 1,5. 

Riassunto. La mucosa  del grosso intes t ino de l l ' uomo e 
degli animali ,  p resen ta  var i  aspe t t i  sos tenut i  verosimil-  
men te  da  different i  a t t egg i amen t i  funzional i  della musco- 
laris mucosae.  Lo s tudio  ~ s ta to  condo t to  su f r a m m e n t i  
di mucosa  di colon umano  pre leva t i  med ian te  biopsia  e 
spe r imen ta lmen te  su ceco di rat t i .  
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