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T O T P  d e m o n s t r a t e d  a marked  abi l i ty  for t ime  depen-  
den t  inhibi t ion of b o t h  Na +, K+-dependen t  and  Mg++- 
d e p e n d e n t  ATPases  (Figure 1). At  the  lowest  concent ra-  
t ions  used (0.25 mM) Mg++-dependent  ATPase  ac t iv i ty  
was depressed to  a much  greater  ex t en t  t h a n  the  Na  +, 
K+-dependen t  componen t .  At  h igher  concent ra t ions ,  
however ,  the  Na +, K+-dependen t  enzyme ac t iv i ty  was 
more  susceptible.  

Mevinphos  uni formly  inhibi ted  Na +, K+-ac t iva ted  
ATPase  to  a grea ter  e x t e n t  t h a n  Mg++-dependent  enzyme  
(Figure 2). In  all cases af ter  the  addi t ion  of inhib i tor  
there  was a t  f irst  a rapid  decline of ac t iv i ty  for a shor t  
period,  followed by  a gradual  inhibi t ion which appeared  
to  be exponent ia l  wi th  t ime. 

The observed initial  drop in ATPase  ac t iv i ty  produced  
b y  mev inphos  m a y  represen t  a r ea r r angemen t  of the  
ATPase  p ro te in  in the  lipid ma t r i x  of the  membrane .  
The ex t en t  of this  init ial  depression of ac t iv i ty  is grea ter  
for the  Na +, K+-s t imula ted  act ivi ty ,  which  m a y  coincide 
wi th  the  possible locat ion of the  Na +, K+-s t imula ted  
enzyme in the  ex te rna l  p lasma m e m b r a n e  and therefore  
its r eady  avai labl i l i ty  to the  med ium n 

In  the  l ight  of recent  f indings it appears  t h a t  several  
a p p a r e n t l y  unre la ted  repor t s  m a y  well involve ATPase  
inhibi t ion.  BULLOCK et al. 12 repor ted  the  inh ib i tory  ef- 
fects of o rganophospha te s  on axonal  conduc t ion  to  be 
e i ther  reversible or irreversible depending  on the  dura-  
t ion of exposure  and  concen t ra t ion  of inhibi tor .  HOSKIN 
et al. ~a used 3 po t en t  o rganophospha te  acetylchol ines-  
terase inhibi tors  to examine  nerve  conduct ion,  acetyl-  
chol inesterase  inhibi t ion,  and inhibi tor  pene t ra t ion .  The 
au thors  noted,  as observed previously~2, t h a t  i rreversible 
inhibi t ion of axonal  conduc t ion  was concen t ra t ion  and  
t ime  dependen t ,  and  t h a t  the  concen t ra t ions  of inhib i tor  
needed  were far above those needed for acetylcholines-  
terase inhibi t ion.  These workers  proposed t h a t  the  ob- 
served effects possibly occurred due to the  b inding  of the  
compounds  to an unspecif ied m e m b r a n e  componen t .  The 

possibi l i ty  of a mechan i sm of nerve  conduc t ion  inhibi t ion 
which is irreversible,  slower, and  no t  re la ted  to acetyl-  
chol inesterase  inhibi t ion was, therefore ,  broached.  

Because of the  role of Na+, K+-ATPase  in the  main-  
ta inance  of t r a n s m e m b r a n e  ionic g rad ien ts  14 and  the  
secondary  invo lvemen t  of th is  g rad ien t  in amino  acid and  
sugar t r a n s p o r t  ~5, its inhib i t ion  by  o rganophospha te s  
could resul t  in extens ive  neurona l  damage.  Also, the  
d is rupt ion  of ut i l izat ion of A T P  by  ATPase  wi th in  the  
synap t i c  area could a l ter  energy  me tabo l i sm of the  nerve  
t e rmina l  by  secondari ly  a l ter ing the  act ivi t ies  of o ther  
enzymes  for which  A T P  or A D P  may  be allosteric ef- 
lectors. The inhibi t ion observed for the  neurotoxic  com- 
pound  T O T P  and  previously  repor ted  for DFP ,  there-  
fore, could conceivably  provide  a plausable  exp lana t ion  
for the  delayed neuro tox ic i ty  found in associat ion wi th  
exposure  to  these  compounds .  The lack of such neuro-  
tox ic i ty  of mev inphos  m a y  be expla ined on the  basis t h a t  
this  c o m p o u n d  does no t  accumula te  in t he  nervous  sys- 
t em ~6. TOTP,  on the  o ther  h a n d  has been shown to  
pers is t  in the  nervous  sys t emlL  In our s tudies  repor ted  
previously,  T O T P  accumula ted  in brain  and  spinal cord 
of chicken af ter  a single effect ive dose to the  ex t en t  of 
90 ag/g t issue (ca. 0.25 m M ) ,  a concen t ra t ion  t h a t  has  
been shown to be inh ib i to ry  to ATPases  in this  report .  
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Summary.  Biopsies of subjects  affected by  ulcerous colitis were s ta ined wi th  ru then ium Red. Al te ra t ions  of the  cellular 
coa t  and glycocalyx of the  epithelial  ceils of the  colon were ident if ied.  

The impor tance  of the  'cell coat '  in m a n y  funct ions  of 
cellular cycle has been  well es tabl ished ~-4. JOHNSON 5 
showed t h a t  mal tase  and inver tase  enzymes  are located 
in the  b rush -borde r ' s  g lycocalyx of the  small  in tes t ine ' s  
absorbing  epi thel ium.  This coat  p robab ly  takes  a prom-  
inent  p a r t  dur ing the  process of absorp t ion  of several  
subs tances  and  is also considered to be the  site of a 
n u m b e r  of ant igenical  cellular receptors.  The digest ive 
enzymes  seem to be s t r ic t ly  re la ted to  the  basal  areas of 
the  glycocalyx and represen t  the  so-called ' coat  s t r ic t ly  
a t t ached ' .  WILLIAMS and  McKENZlE 6 descr ibed signifi- 
can t  cell coa t ' s  var ia t ions  in the  small  and large in tes t ine  
of mice. In  fact,  the  epi thel ial  cells of j e junum-i leum and 
colon regions showed a remarkable  s t ruc tura l  likeness, 
and a grea t  difference was also not iced be tween  the  two 
superficial  glucide-coats.  

Further ,  MORGAN 2, DULBECCO and STOKER 8, MARTI- 
NEZ-PALOMO and WIRBR 9 observed  signif icant  var ia t ions  
of the  polysacchar id ic  subs tance  at  the  surface of cells 
infected by  virus. These var ia t ions  m i g h t  be related to  
the  p h e n o m e n a  showed f rom infected cells, as, for in- 
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stance,  those  in which  a cellular con tac t  inhib i t ion  is de- 
scribed. 

The purpose  of this  note  is to describe the  polysac- 
charidic  coat  (glycocalyx) in the  colon's  ep i the l ium of 
some no rma l  subiects ,  and  of o ther  ones affected by  
ulcerous colitis. In  the  p resen t  invest igat ion,  the  whole  
course of t he  illness, f rom beginning till end, has  been 
followed. 

Mater ia l  a~zd method. Biopsies were reduced to small  
f r agment s  and rapidly  fixed in 2.5% g lu ta ra ldehyde  in 
cacodi la te  buffer  (0.2 M ;  p H  7.2) for 2 h. The f ragments ,  

washed  in cacodilate buffer  for 30 min,  were pos t f ixed  
for 3 h in 1.33% OsO 4. R u t h e n i u m  red, previously  puri-  
fied, was added  to the  solut ion of osmium in concent ra-  
t ion of 1500 p p m  according to LvF'r ' s  10 method .  The 
blocks, were t h e n  washed,  d e h y d r a t e d  in alcohol and 
emb ed d ed  in Epon  812, sect ioned wi th  a Por te r  Blum 
MT1 u l t r amic ro tome  and s tudied  in a Zeiss E/M 9A 

10 J ,  H. LVFT, Anat. Rec. 3, 347 (1971). 

Fig. 1. a) Epithelial ceils of normal human colon ( • 16,000, unstained), b) and c) Ulcerative desease of the colon, b) • 43,000; c) • 18,000; 
unstained. Arrows : cell coat. 

Fig. 2. a) Epithelial cells of normal human colon (• 7,000, unstained), b} l.lcerative desease of the colon. {• 7,000, unstained). Arrows: 
glycocalyx. 
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electron microscope.  Histological  sect ions s ta ined wi th  
E .E.  have  been used as contro l  in order  to  evalua te  the  
stage of the  illness. 

Results. The cell surface of the  colon epithelial  ceils in 
normal  individuals  is formed by  a g lycoprote inous  sub- 
s tance r a the r  sharp  and appa ren t l y  cemen t ing  the  ad- 
j acen t  cells (Figure 1 a). Colitis makes  the  cell coat  t h inne r  
and  the  epithel ial  cells appeared  to b reak  off in t he  sites 
where the  effects  of the  pathological  p h e n o m e n a  were 
more  pa ten t .  In  these sites, fibrillar br idges of polysac-  
charidic-l ike mater ia l  appeared  to be s t re tched  f rom one 
m e m b r a n e  to  the  o the r  among  the  same popula t ion  of 
cells (Figure l b). In  ceils comple te ly  de tached,  the i r  
'glycocalix '  appeared  clearly d iscont inuous  and the  plas- 
ma  m e m b r a n e  showed a character is t ica l ly  irregular and 
fibrillar-like out l ine (Figure lc) .  

On the  con t r a ry  in normal  condit ions,  the  glycocalyx 
appeared  as a cont inuous  coat  coat ing the  surface of the  
microvil l i  regular  in n u m b e r  and disposi t ion (Figure 2 a). 
In  pathological  condit ions,  the  glycocalyx was no t  so 
clearly ev iden t  and seems to form an ex t remely  loose, 
i rregular  ne t  which left unshel te red  the  most  p a r t  of the  

microvilli.  In  these  cases the  microvill i  were less numer -  
ous and showed a very  irregular  disposi t ion (Figure 2b). 

Discussion. The morphologica l  a l te ra t ion  observed in 
the  g lycocalyx of the  colon ep i the l ium is p robab ly  due 
to  the  pa thogene t i c  processes,  and this,  in turn,  migh t  be 
re la ted to  the  act ion of lymphocytes .  In  fact, these  
lymphocytes ,  sensi t ized dur ing  the  pathological  process 
as an t i mu cu s - an t i b o d y - l y mp h o cy t e s ,  migh t  be respons-  
able for the  a l te ra t ion  of the  glycocalyx,  in all the  above 
epithel ial  s tructuresl~,  ~2. B u t  it  is also possible t h a t  the  
act ion of specific virus m i g h t  a l ter  no t  only the  genet ical  
p a t r i m o n y  of the  cell, b u t  also the  whole mechan i sm of 
pro te inuous  synthesis .  Then,  in th is  case, the  virus migh t  
be able to modi fy  the  b iochemica l  and his tochemical  com- 
posi t ion of b o t h  the  cellular coat  and glycocalyx. 

11 M. SAMTER, Immunological Diseases (Little Brown and Co, Boston 
1971), vol. 1 and 2. 
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Summary.  The capac i ty  for hea t  product ion ,  under  the  influence of t he  same a m o u n t  of noradrenal ine ,  in the  ra t  was 
s ignif icant ly  higher  in the  evening (20.00 h) t h a n  in the  morning  (07.00 h). T h y ro i d ec t o my  produces  no t  only a lower 
level of hea t  product ion ,  bu t  also a comple te  d isappearance  of the  differences be tween  the  morn ing  and the evening 
exper iments .  

In  m a m m a l s  and birds  the  exis tence of diurnal  f luctua-  
t ions  was d e m o n s t r a t e d  in the  general  metabol i sm,  b o d y  
t empera tu re ,  adrenocor t ica l  funct ion,  ca techolamines ,  
sod ium and po tas s ium excret ion,  urine volume excre t ion  
as well as in some o ther  funct ions  2, 3. I t  was also found 
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Fig. 1. The effect of noradreHaline (1.6 mg/kg) on the heat production 
in the rat adapted to 19-22~ and measured at 30~ 
Normal control : measurement made in the morning (07.00 h) �9 - O ; 
in the evening (20.00 h) O-[ ] .  Thyroideetomized: measurement 
made in the morning (07.00 h) & - & ; in the evening (20.00 h) �9 - �9  
Physiological solution: measurement made in the morning ff~- D; 
in the evening [] - []. Mean =1= SEM of 10 animals. 

t h a t  oxygen consumpt ion  in the  ra t  adap ted  to 29 ~ was 
higher  in the  evening and dur ing  the  n igh t  t h a n  in the  
morning.  This difference d isappeared  comple te ly  af ter  
the  t h y r o i d e c t o m y  4. I t  is well es tabl ished t h a t  nor- 
adrenal ine  produces  an increase in the  hea t  p roduc t ion  
in the  ra t  and mouse a d a p t e d  to  cold or to t h e rmo n eu t r a l  
zone ~-10. However ,  unt i l  now no d a t a  have  been available 
concerning the  changes  of the  sens i t iv i ty  to  noradrenal ine  
dur ing the  day  and night .  

Material and methods. Observa t ion  was made  in 6 
groups of albino male ra ts  of Wis ta r  strain,  weighing 
180-200 g each group consis t ing of 10 animals.  Ra t s  were 
ad ap t ed  to  room t e m p e r a t u r e  (19-22~ for abou t  4 
weeks, w i th  dai ly i l lumination,  food and water  ad l ibi tum. 
Noradrena l ine  (Galenika) was in jec ted  i .p. in doses of 
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