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C o m p l e x  a n d  H i d d e n  B r a i n  i n  G u t  M a k e s  S t o m a c h a c h e s  a n d  B u t t e r f l i e s  

B y  S A N D R A  B L A K E S L E E  

E V E R  w o n d e r  w h y  p e o p le  g e t  " b u t te r f l ie s "  in  th e  s tom a c h  b e fo re  g o in g  o n  s ta g e ?  O r  w h y  a n  im p e n d in g  
jo b  in te rv ie w  c a n  c a u s e  a n  a t ta c k  o f  in te s t in a l  c ram p s ?  A n d  w h y  a n t id e p re s s a n ts  ta rg e te d  fo r  th e  b ra in 
c a u s e  n a u se a  o r  a b d o m in a l  u p s e t in  m i l l io n s  o f  p e o ple  w h o  ta k e  s u c h  d ru g s ?  

T h e  re a s o n  fo r  th e s e  c o m m o n  e x p e r ie n c e s , sc ie n t is ts sa y , is  th a t  th e  b o d y  h a s  tw o  b ra in s  - -  th e  fa m i l ia r  
o n e  e n c a s e d  in  th e  s k u l l  a n d  a  le s s e r  k n o w n  b u t  v i ta l ly  im p o r ta n t  o n e  fo u n d  in  th e  h u m a n  g u t .  L ik e  
S ia m e s e  tw in s , th e  tw o  b ra in s  a re  in te rc o n n e c te d ;  wh e n  o n e  g e ts  u p s e t ,  th e  o th e r  d o e s , to o . 

T h e  g u t 's  b ra in , k n o w n  a s  th e  e n te r ic  n e rv o u s  s y s tem , is  lo c a te d  in  s h e a th s  o f  t is s u e  l in in g  th e  e s o p ha g u s , 
s to m a c h , s m a l l  in te s t in e  a n d  c o lo n . C o n s id e re d  a  s in g le  e n t i ty ,  i t  is  a  n e tw o rk  o f  n e u ro n s , 
n e u ro t ra n s m i t te rs  a n d  p ro te in s  th a t  z a p  m e s s a g e s  b etw e e n  n e u ro n s , s u p p o r t  c e l ls  l ik e  th o se  fo u n d  in  the  
b ra in  p ro p e r  a n d  a  c o m p le x  c i rc u i t r y  th a t  e n a b le s  it  to  a c t  in d e p e n d e n t ly ,  le a rn , re m e m b e r  a n d , a s  th e 
s a y in g  g o e s , p ro d u c e  g u t  f e e l in g s . 

T h e  b ra in  in  th e  g u t  p la y s  a  m a jo r  ro le  in  h u m a n  h ap p in e s s  a n d  m is e ry . B u t  f e w  p e o p le  k n o w  i t  e x is ts ,  
s a id  D r . M ic h a e l G e rsh o n , a  p ro fe ss o r  o f  a n a to m y  a nd  c e l l  b io lo g y  a t  C o lu m b ia -P re s b y te r ia n  M e d ic a l  
C e n te r  in  N e w  Y o rk . F o r  y e a rs , p e o p le  w h o  h a d  u lc e rs , p ro b le m s  s w a l lo w in g  o r  c h ro n ic  a b d o m in a l  p a in  
w e re  to ld  th a t  th e i r  p ro b le m s  w e re  im a g in a ry , e m o t io n a l ,  s im p ly  a l l  in  th e i r  h e a d s , D r .  G e rs h o n  sa id . T h e y  
w e re  s h u tt le d  to  p s y c h ia tr is ts  fo r  t r e a tm e n t . 

D o c to rs  w e re  r ig h t  in  a s c r ib in g  th e se  p ro b le m s  to  th e  b ra in , D r .  G e rs h o n  sa id , b u t th e y  b la m e d  th e  w ron g  
o n e . M a n y  g a s t ro in te s t in a l  d is o rd e rs  l ik e  c o l i t is  an d  i r r i ta b le  b o w e l s y n d ro m e  o r ig in a te  f ro m  p ro b le m s 
w i th in  th e  g u t 's  b ra in , h e  sa id . A n d  th e  c u r re n t  w is d o m  is  th a t  m o s t  u lc e rs  a re  c a u se d  b y  a  b a c te r iu m , n o t  
b y  h id d e n  a n g e r  a t  o n e 's  m o th e r . 

S y m p to m s  s te m m in g  f ro m  th e  tw o  b ra in s  g e t  c o n fu se d , D r .  G e rsh o n  sa id . " J u s t a s  th e  b ra in  c a n  u p se t  th e 
g u t ,  th e  g u t  c a n  a ls o  u p s e t  th e  b ra in "  h e  s a id . " I f y o u  w e re  c h a in e d  to  th e  to i le t  w i th  c ra m p s , y o u 'd  b e  
u p s e t,  to o ."  

D e ta i ls  o f  h o w  th e  e n te r ic  n e rv o u s  s y s te m  m ir ro rs  th e  c e n t ra l  n e rv o u s  s y s te m  h a v e  b e e n  e m e rg in g  in  
re c e n t  y e a rs , sa id  D r . G e rs h o n , w h o  is  c o n s id e re d  on e  o f  th e  fo u n d e rs  o f  a  n e w  f ie ld  o f  m e d ic in e  c a l led  
n e u ro g a s t ro e n te ro lo g y .  

N e a r ly  e v e ry  s u b s ta n c e  th a t h e lp s  ru n  a n d  c o n tro l  th e  b ra in  h a s  tu rn e d  u p  in  th e  g u t ,  D r .  G e rs h o n  s a id. 
M a jo r  n e u ro t ra n s m i t te rs  l ik e  s e ro to n in , d o p a m in e , glu ta m a te , n o re p in e p h r in e  a n d  n i t r ic  o x id e  a re  th e re. 
T w o  d o z e n  s m a l l  b ra in  p ro te in s , c a l le d  n e u ro p e p t id es , a re  in  th e  g u t ,  a s  a re  m a jo r  c e l ls  o f  th e  im m u n e 
s y s te m . E n k e p h a l in s , o n e  c la s s  o f  th e  b o d y 's  n a tu ral  o p ia te s , a re  in  th e  g u t .  A n d  in  a  f in d in g  th a t  s tu m p s  
re s e a rc h e rs , th e  g u t  is  a  r ic h  s o u rc e  o f  b e n z o d ia z ep in e s  - -  th e  fa m i ly  o f  p s y c h o a c t iv e  c h e m ic a ls  th a t 
in c lu d e s  s u c h  e v e r  p o p u la r  d ru g s  a s  V a l iu m  a n d  X a n ax . 

In  e v o lu t io n a ry  te rm s , i t  m a k e s  s e n s e  th a t  th e  b o d y h a s  tw o  b ra in s , s a id  D r . D a v id  W in g a te , a  p ro fe s s or  o f  
g a s t ro in te s t in a l  s c ie n c e  a t  th e  U n iv e rs i ty  o f  L o n d on  a n d  a  c o n s u lta n t  a t  R o y a l  L o n d o n  H o s p i ta l .  T h e  f ir s t  
n e rv o u s  s y s te m s  w e re  in  tu b u la r  a n im a ls  th a t  s tu c k  to  ro c k s  a n d  w a ite d  fo r  f o o d  to  p a s s  b y , D r .  W in g a te  
s a id . T h e  l im b ic  s y s te m  is  o f te n  re fe r re d  to  a s  th e " re p t i le  b ra in ."  



As life evolved, animals needed a more complex brain for finding food and se x  a n d  s o  d e v e lo p e d  a  
c e n tra l  n e rv o u s  s y s te m . B u t th e  g u t 's  n e rv o u s  s y s tem  w a s  to o  im p o r ta n t  to  p u t  in s id e  th e  n e w b o rn  h e a d  
w i th  lo n g  c o n n e c t io n s  g o in g  d o w n  to  th e  b o d y , D r .  Win g a te  s a id . O f f s p r in g  n e e d  to  e a t  a n d  d ig e s t  f o o d  a t  
b i r th .  T h e re fo re , n a tu re  se e m s  to  h a v e  p re s e rv e d  the  e n te r ic  n e rv o u s  s y s te m  a s  a n  in d e p e n d e n t c ir c u i t  
in s id e  h ig h e r  a n im a ls . I t  is  o n ly  lo o se ly  c o n n e c te d to  th e  c e n t ra l  n e rv o u s  s y s te m  a n d  c a n  m o s t ly  f u n c tio n  
a lo n e , w i th o u t  in s tru c t io n s  f ro m  to p s id e . 

T h is  is  in d e e d  th e  p ic tu re  se e n  b y  d e v e lo p m e n ta l  b io lo g is ts .  A  c lu m p  o f  t is s u e  c a l le d  th e  n e u ra l  c re s t 
f o rm s  e a r ly  in  e m b ry o g e n e s is ,  D r .  G e rs h o n  s a id . O n e s e c t io n  tu rn s  in to  th e  c e n t ra l  n e rv o u s  s y s te m . 
A n o th e r  p ie c e  m ig ra te s  to  b e c o m e  th e  e n te r ic  n e rv o us  sy s te m . O n ly  la te r  a re  th e  tw o  n e rv o u s  s y s te m s  
c o n n e c te d  v ia  a  c a b le  c a l le d  th e  v a g u s  n e rv e . 

U n t i l  r e la t iv e ly  re c e n t ly ,  p e o p le  th o u g h t  th a t  th e  g u t 's  m u s c le s  a n d  s e n s o ry  n e rv e s  w e re  w ire d  d ire c t ly  to  
th e  b ra in  a n d  th a t  th e  b ra in  c o n tro l le d  th e  g u t  th ro u g h  tw o  p a th w a y s  th a t  in c re a s e d  o r  d e c re a s e d  ra te s o f  
a c t iv i ty ,  D r .  W in g a te  s a id . T h e  g u t  w a s  s im p ly  a  tub e  w i th  s im p le  re f le x e s . T ro u b le  is ,  n o  o n e  b o th e red  to  
c o u n t  th e  n e rv e  f ib e rs  in  th e  g u t .  W h e n  th e y  d id , he  s a id , th e y  w e re  s u rp r is e d  to  f in d  th a t  th e  g u t  c on ta in s  
1 0 0  m i l l io n  n e u ro n s  - -  m o r e  th a n  th e  s p in a l  c o rd  h as . Y e t  th e  v a g u s  n e rv e  o n ly  s e n d s  a  c o u p le  o f  th o u sa n d  
n e rv e  f ib e rs  to  th e  g u t . 

T h e  b ra in  s e n d s  s ig n a ls  to  th e  g u t  b y  ta lk in g  to  a  s m a l l  n u m b e r  o f  " c o m m a n d  n e u ro n s ,"  w h ic h  in  tu rn  s en d  
s ig n a ls  to  g u t  in te rn e u ro n s  th a t  c a r r y  m e s s a g e s  u p  a n d  d o w n  th e  p ik e , D r .  G e rs h o n  s a id . B o th  c o m m a n d  
n e u ro n s  a n d  in te rn e u ro n s  a re  s p re a d  th ro u g h o u t  tw o  la y e rs  o f  g u t  t is s u e  c a l le d  th e  m y e n te r ic  p le x u s  a nd  
th e  su b m u s c o s a l  p le x u s . ( " S o la r  p le x u s "  is  a c tu a l ly a  b o x in g  te rm  th a t  re fe rs  s im p ly  to  n e rv e s  in  th e  
a b d o m e n .)  C o m m a n d  n e u ro n s  c o n t ro l  th e  p a tte rn  o f  a ct iv i ty  in  th e  g u t ,  D r .  G e rs h o n  s a id . T h e  v a g u s  n e rve  
o n ly  a l te rs  th e  v o lu m e  b y  c h a n g in g  i ts  ra te s  o f  f i rin g . 

T h e  p le x u se s  a ls o  c o n ta in  g l ia l  c e l ls  th a t  n o u r is h  n e u ro n s , m a s t  c e l ls  in v o lv e d  in  im m u n e  re s p o n s e s , an d  a  
" b lo o d  b ra in  b a r r ie r "  th a t k e e p s  h a rm fu l  su b s ta n c e s a w a y  f ro m  im p o r ta n t  n e u ro n s , D r .  G e rsh o n  sa id . T h ey  
h a v e  s e n s o rs  f o r  s u g a r ,  p ro te in , a c id i ty  a n d  o th e r  c h e m ic a l  f a c to rs  th a t m ig h t  m o n i to r  th e  p ro g re s s  o f 
d ig e s t io n , d e te rm in in g  h o w  th e  g u t  m ix e s  a n d  p ro p e ls  i ts  c o n te n ts . " I t 's  n o t  a  s im p le  p a th w a y ,"  h e  sa id . " I t  
u s e s  c o m p le x  in te g ra te d  c i rc u i ts  n o t  u n l ik e  th o s e  fo u n d  in  th e  b ra in ."  

T h e  g u t 's  b ra in  a n d  th e  h e a d 's  b ra in  a c t  th e  sa m e  wa y  w h e n  th e y  a re  d e p r iv e d  o f  in p u t  f r o m  th e  o u ts id e 
w o r ld , D r .  W in g a te  s a id . D u r in g  s le e p , th e  h e a d 's  bra in  p ro d u c e s  9 0 -m in u te  c y c le s  o f  s lo w  w a v e  s le e p  
p u n c tu a te d  b y  p e r io d s  o f  ra p id  e y e  m o v e m e n t  s le e p  in  w h ic h  d re a m s  o c c u r .  D u r in g  th e  n ig h t ,  w h e n  i t  h a s 
n o  fo o d , th e  g u t 's  b ra in  p ro d u c e s  9 0 -m in u te  c y c le s  o f  s lo w  w a v e  m u s c le  c o n t ra c t io n s  p u n c tu a te d  b y  s h o rt  
b u rs ts  o f  ra p id  m u s c le  m o v e m e n ts , D r .  W in g a te  s a id . 

T h e  tw o  b ra in s  m a y  in f lu e n c e  e a c h  o th e r  w h i le  in  this  s ta te , D r .  W in g a te  s a id . P a t ie n ts  w i th  b o w e l 
p ro b le m s  h a v e  b e e n  s h o w n  to  h a v e  a b n o rm a l  re m  s le e p. T h is  f in d in g  is  n o t  in c o n s is te n t  w ith  th e  fo lk  
w is d o m  th a t  in d ig e s t io n  c a n  p ro d u c e  n ig h tm a re . 

A s  l ig h t  is  sh e d  o n  th e  c i r c u i tr y  b e tw e e n  th e  tw o  bra in s , re s e a rc h e rs  a re  b e g in n in g  to  u n d e rs ta n d  w h y  
p e o p le  a c t  a n d  fe e l  th e  w a y  th e y  d o . W h e n  th e  c e n tra l  b ra in  e n c o u n te rs  a  f r ig h te n in g  s i tu a t io n , i t  re le a s e s  
s t re s s  h o rm o n e s  th a t p re p a re  th e  b o d y  to  f ig h t  o r  fle e , D r .  G e rs h o n  sa id . T h e  s to m a c h  c o n ta in s  m a n y  
s e n s o ry  n e rv e s  th a t  a re  s t im u la te d  b y  th is  c h e m ic a l s u rg e  - -  h e n c e  th e  " b u tte r f l ie s ."  O n  th e  b a t t le f ield , th e  
h ig h e r  b ra in  te l ls  th e  g u t  b ra in  to  s h u t  d o w n , D r .  G e rs h o n  s a id . " A  f r ig h te n e d , ru n n in g  a n im a l  d o e s  n ot  
s to p  to  d e fe c a te ,"  h e  sa id . 

F e a r  a lso  c a u s e s  th e  v a g u s  n e rv e  to  " tu rn  u p  th e  v olu m e "  o n  s e ro to n in  c ir c u i ts  in  th e  g u t ,  D r .  G e rs h o n 
s a id . T h u s  o v e rs t im u la te d , th e  g u t  g o e s  in to  h ig h e r g e a r  a n d  d ia r rh e a  re s u l ts .  S im i la r ly ,  p e o p le  s o m e tim e s  
" c h o k e "  w i th  e m o t io n . W h e n  n e rv e s  in  th e  e s o p h a g u s  a re  h ig h ly  s t im u la te d , p e o p le  h a v e  t ro u b le  
s w a l lo w in g . 



E v e n  th e  s o -c a l le d  " M a a lo x  m o m e n t"  o f  a d v e r t is in g  fa m e  c a n  b e  e x p la in e d  b y  th e  tw o  b ra in s  in te ra c t in g , 
s a id  D r . J a c k ie  D . W o o d , c h a i rm a n  o f  th e  d e p a r tm e n t o f  p h y s io lo g y  a t  O h io  S ta te  U n iv e rs i ty  in  
C o lu m b u s . S t re s s  s ig n a ls  f ro m  th e  h e a d 's  b ra in  c a n  a l te r  n e rv e  fu n c t io n  b e tw e e n  th e  s to m a c h  a n d  
e s o p h a g u s , re su l t in g  in  h e a r tb u rn . 

In  c a s e s  o f  e x tre m e  s t re s s , D r .  W o o d  s a id , th e  h ig he r  b ra in  s e e m s  to  p ro te c t  th e  g u t  b y  s e n d in g  s ig n a ls  to  
im m u n o lo g ic a l  m a s t  c e l ls  in  th e  p le x u s . T h e  m a s t  c el ls  s e c re te  h is ta m in e , p ro s ta g la n d in  a n d  o th e r  a g e nts  
th a t  h e lp  p ro d u c e  in f la m m a t io n , h e  sa id . " T h is  is  pro te c t iv e . I f  a n  a n im a l  is  in  d a n g e r  a n d  s u b je c t  to 
t r a u m a , d ir ty  s tu f f  in  th e  in te s t in e s  is  o n ly  a  fe w c e l ls  a w a y  f ro m  th e  re s t  o f  th e  b o d y . B y  in f la m in g th e  
g u t ,  th e  b ra in  is  p r im in g  th e  g u t  f o r  s u rv e i l la n c e . I f  th e  b a r r ie r  b re a k s , th e  g u t  is  re a d y  to  d o  re p air s ,"  D r .  
W o o d  sa id . U n fo r tu n a te ly ,  th e  c h e m ic a ls  th a t  g e t  rele a s e d  a ls o  c a u se  d ia r rh e a  a n d  c ra m p in g . 

S u c h  c ro s s  ta lk  a ls o  e x p la in s  m a n y  d ru g  in te ra c t io ns , D r .  G e rs h o n  sa id . " W h e n  y o u  m a k e  a  d ru g  to  h a v e  
p s y c h ic  e f fe c ts  o n  th e  b ra in , i t 's  v e ry  l ik e ly  to  ha v e  a n  e f fe c t  o n  th e  g u t  th a t y o u  d id n 't  th in k  a b o ut ,"  h e  
s a id . C o n v e rs e ly ,  d ru g s  d e v e lo p e d  fo r  th e  b ra in  c o uld  h a v e  u s e s  in  th e  g u t . 

F o r  e x a m p le , th e  g u t  is  lo a d e d  w i th  th e  n e u ro t ra n s mi t te r  s e ro to n in . W h e n  p re s s u re  re c e p to rs  in  th e  g u t's  
l in in g  a re  s t im u la te d , s e ro to n in  is  re le a s e d  a n d  s ta r ts  th e  re f le x iv e  m o t io n  o f  p e r is ta ls is ,  D r .  G e rs ho n  sa id . 

N o w  a  q u a r te r  o f  p e o p le  ta k in g  P ro z a c  o r  s im i la r  a nt id e p re s s a n ts  h a v e  g a s t ro in te s t in a l  p ro b le m s  l ik e  
n a u s e a , d ia r rh e a  a n d  c o n s t ip a t io n , h e  s a id . T h e s e  dru g s  a c t  o n  s e ro to n in , p re v e n t in g  i ts  u p ta k e  b y  ta rg e t  
c e l ls  so  th a t  i t  r e m a in s  m o re  a b u n d a n t  in  th e  c e n t ra l  n e rv o u s  s y s te m . 

In  a  s tu d y  to  b e  p u b l is h e d  so o n , D r .  G e rs h o n  a n d  h is  c o l le a g u e s  e x p la in  P ro z a c 's  s id e  e f fe c ts  o n  th e  gu t .  
T h e y  m o u n te d  a  s e c t io n  o f  g u in e a  p ig  c o lo n  o n  a  s tan d  a n d  p u t  a  s m a l l  p e l le t  in  th e  " m o u th "  e n d . T h e  
is o la te d  c o lo n  w h ip s  th e  p e l le t  d o w n  to  th e  " a n a l "  e n d  o f  th e  c o lu m n , ju s t  a s  i t  w o u ld  in s id e  a n  a n im al ,  
D r .  G e rs h o n  sa id . 

W h e n  th e  re se a rc h e rs  p u t  a  s m a l l  a m o u n t  o f  P ro z a c  in to  th e  c o lo n , th e  p e l le t  " w e n t  in to  h ig h  g e a r ,"  D r.  
G e rh s o n  s a id . T h e  d ru g  d o u b le d  th e  s p e e d  a t  w h ic h  th e  p e l le t  p a ss e d  th ro u g h  th e  c o lo n , w h ic h  w o u ld  
e x p la in  w h y  s o m e  p e o p le  g e t  d ia r rh e a . P ro z a c  h a s  b ee n  u s e d  in  s m a l l  d o s e s  to  tr e a t  c h ro n ic  c o n s t ip a t ion , 
h e  s a id . 

B u t  w h e n  re se a rc h e rs  in c re a s e d  th e  a m o u n t  o f  P ro z a c in  th e  g u in e a  p ig  c o lo n , th e  p e l le t  s to p p e d  m o v in g. 
T h e  c o lo n  f ro z e  u p , D r .  G e rs h o n  sa id , w h ic h  is  w h y  s o m e  p e o p le  g e t  c o n s t ip a te d  o n  th e  d ru g . A n d  
b e c a u s e  P ro z a c  s t im u la te d  s e n s o ry  n e rv e s , h e  s a id , i t  c a n  a ls o  c a u s e  n a u se a . 

S o m e  a n t ib io t ic s  l ik e  e ry th ro m y c in  a c t  o n  g u t  re c e pto rs  to  p ro d u c e  o s c i l la t io n s , D r . G e rs h o n  s a id . P e op le  
e x p e r ie n c e  c ra m p s  a n d  n a u s e a . D ru g s  l ik e  m o rp h in e  an d  h e ro in  a t ta c h  to  th e  g u t 's  o p ia te  re c e p to rs , 
p ro d u c in g  c o n s t ip a t io n . In d e e d , b o th  b ra in s  c a n  b e  a d d ic te d  to  o p ia te s . 

V ic t im s  o f  A lz h e im e r 's  a n d  P a rk in s o n 's  d ise a se s  s u ffe r  f r o m  c o n s t ip a t io n . T h e  n e rv e s  in  th e ir  g u t  a re  a s  
s ic k  a s  th e  n e rv e  c e l ls  in  th e i r  b ra in s . 

J u s t  a s  th e  c e n t ra l  b ra in  a f fe c ts  th e  g u t ,  th e  g u t 's  b ra in  c a n  ta lk  b a c k  to  th e  h e a d , D r .  G e rs h o n  sa id. M o s t  o f  
th e  g u t  se n s a t io n s  th a t  e n te r  c o n s c io u s  a w a re n e s s  are  n e g a t iv e  th in g s  l ik e  p a in  a n d  b lo a te d n e s s , D r .  
W in g a te  s a id . P e o p le  d o  n o t  e x p e c t  to  f e e l  a n y th in g g o o d  f ro m  th e  g u t  b u t  th a t  d o e s  n o t  m e a n  s u c h  s ig na ls  
a re  a b s e n t ,  h e  s a id . 

H e n c e , th e  in tr ig u in g  q u e s t io n :  w h y  d o e s  th e  h u m a n  g u t  p ro d u c e  b e n z o d ia z e p in e ?  T h e  h u m a n  b ra in  
c o n ta in s  re c e p to rs  f o r  b e n z o d ia z e p in e , a  d ru g  th a t  re l ie v e s  a n x ie ty ,  s u g g e s t in g  th a t th e  b o d y  p ro d u c e s i ts  
o w n  in te rn a l  s o u rc e  o f  th e  d ru g , s a id  D r . A n th o n y  Ba s i le , a  n e u ro c h e m is t  in  th e  N e u ro sc ie n c e  L a b o ra to ry  
a t  th e  N a t io n a l  In s t i tu te s  o f  H e a l th  in  B e th e s d a , Md . S e v e ra l  y e a rs  a g o , h e  sa id , a n  I ta l ia n  sc ie n t is t m a d e  a  
s ta r t l in g  d is c o v e ry . P a t ie n ts  w i th  l iv e r  f a i lu re  f al l  in to  a  d e e p  c o m a . T h e  c o m a  c a n  b e  re v e rs e d , in  
m in u te s , b y  g iv in g  th e  p a t ie n t  a  d ru g  th a t  b lo c k s  be n z o d ia z e p in e . 



W h e n  th e  l iv e r  f a i ls ,  s u b s ta n c e s  u s u a l ly  b ro k e n  d o wn  b y  th e  l iv e r  g e t to  th e  b ra in , D r .  B a s i le  s a id . So m e  
a re  b a d , l ik e  a m m o n ia  a n d  m e rc a p ta n s , w h ic h  a re  " s me l ly  c o m p o u n d s  th a t  s k u n k s  s p ra y  o n  y o u ,"  h e  s a id . 
B u t  a  se r ie s  o f  c o m p o u n d s  a re  a lso  id e n t ic a l  to  b e nz o d ia z e p in e . " W e  d o n 't  k n o w  i f  th e y  c o m e  f ro m  g u t  
i tse l f ,  f r o m  b a c te r ia  in  th e  g u t  o r  f ro m  fo o d ,"  D r . B a s i le  s a id . B u t  w h e n  th e  l iv e r  fa i ls ,  th e  g u t 's  
b e n z o d ia z e p in e  g o e s  s t ra ig h t  to  th e  b ra in , k n o c k in g th e  p a t ie n t  u n c o n sc io u s . 

T h e  p a y o f f  f o r  e x p lo r in g  g u t  a n d  h e a d  b ra in  in te ra ct io n s  is  e n o rm o u s , D r .  W o o d  s a id . F o r  e x a m p le , m a n y 
p e o p le  a re  a l le rg ic  to  c e r ta in  f o o d s , l ik e  s h e l l f ish . T h is  is  b e c a u s e  m a s t  c e l ls  in  th e  g u t  m y s te r io u sly  
b e c o m e  s e n s i t iz e d  to  a n t ig e n s  in  th e  fo o d . T h e  n e x t t im e  th e  a n t ig e n  s h o w s  u p  in  th e  g u t ,  D r .  W o o d  sa id , 
th e  m a s t  c e l ls  c a l l  u p  a  p ro g ra m , re le a s in g  c h e m ic al  m o d u la to rs  th a t  t r y  to  e l im in a te  th e  th re a t .  T h e  
a l le rg ic  p e rs o n  g e ts  d ia r rh e a  a n d  c ra m p s , h e  sa id . 

M a n y  a u to im m u n e  d is e a s e s  l ik e  K ro h n 's  d ise a se  a n d  ulc e ra t iv e  c o l i t is  m a y  in v o lv e  th e  g u t 's  b ra in , D r .  
W o o d  sa id . T h e  c o n s e q u e n c e s  c a n  b e  h o r r ib le , a s  in  C h a g a s  d ise a se , w h ic h  is  c a u s e d  b y  a  p a ra s i te  f o u n d 
in  S o u th  A m e r ic a . T h o s e  in fe c te d  d e v e lo p  a n  a u to im mu n e  re s p o n s e  to  n e u ro n s  in  th e i r  g u t ,  D r . W o o d  
s a id . T h e ir  im m u n e  s y s te m s  s lo w ly  d e s tro y  th e i r  o w n g u t  n e u ro n s . W h e n  e n o u g h  n e u ro n s  d ie , th e  
in te s t in e s  l i te ra l ly  e x p lo d e . 

A  b ig  q u e s t io n  re m a in s . C a n  th e  g u t 's  b ra in  le a rn ?  D o e s  i t  " th in k "  f o r  i ts e l f?  D r .  G e rs h o n  te l ls  a  s tory  
a b o u t  a n  o ld  A rm y  s e rg e a n t,  a  m a le  n u rs e  in  c h a rg e  o f  a  g ro u p  o f  p a ra p le g ic s . W ith  th e i r  lo w e r  s p in a l  
c o rd s  d e s t ro y e d , th e  p a t ie n ts  w o u ld  g e t  im p a c te d . 

" T h e  se rg e a n t  w a s  a n a l  c o m p u ls iv e ,"  D r .  G e rs h o n  s a id . " A t  1 0  A .M . e v e ry d a y , th e  p a t ie n ts  g o t  e n e m a s . 
T h e n  th e  s e rg e a n t  w a s  ro ta te d  o f f  th e  w a rd . H is  re pla c e m e n t  d e c id e d  to  g iv e  e n e m a s  o n ly  a f te r  
c o m p a c t io n s  o c c u r re d . B u t  a t  1 0  th e  n e x t  m o rn in g , ev e ry o n e  o n  th e  w a rd  h a d  a  b o w e l  m o v e m e n t  a t  th e  
s a m e  t im e , w i th o u t  e n e m a s ,"  D r .  G e rs h o n  s a id . H a d  th e  s e rg e a n t  t r a in e d  th o se  c o lo n s ?  

T h e  h u m a n  g u t  h a s  lo n g  b e e n  s e e n  a s  a  re p o s i to ry  o f g o o d  a n d  b a d  fe e l in g s . P e rh a p s  e m o t io n a l  s ta te s  
f ro m  th e  h e a d 's  b ra in  a re  m i r ro re d  in  th e  g u t 's  b rain , w h e re  th e y  a re  fe l t  b y  th o se  w h o  p a y  a t te n t io n  to  
th e m . 

D ia g ra m s :  " G u t-B ra in  H ig h w a y :  A  2 -W a y  S t re e t " T h e  g ut  h a s  a  m in d  o f  i ts  o w n , th e  e n te r ic  n e rv o u s  
s y s te m . J u s t  l ik e  th e  la rg e r  b ra in  in  th e  h e a d , re se a rc h e rs  sa y , th is  s y s te m  s e n d s  a n d  re c e iv e s  im p u lse s , 
re c o rd s  e x p e r ie n c e s  a n d  re sp o n d  to  e m o t io n s . I ts  n erv e  c e l ls  a re  b a th e d  a n d  in f lu e n c e d  b y  th e  s a m e  
n e u ro t ra n s m i t te rs . T h e  g u t  c a n  u p s e t  th e  b ra in  ju s t a s  th e  b ra in  c a n  u p s e t  th e  g u t .  T h e  " b ra in  in  th e  g u t"  
ta k e s  th e  fo rm  o f  tw o  n e tw o rk s  o f  n e u ra l  c o n n e c t io ns  in  th e  l in in g  o f  th e  g a s t ro in e s t in a l  t ra c t ,  c a l led  th e  
m y e n te r ic  p le x u s  a n d  th e  su b m u c o s a l  p le x u s . T h e  n e rv e s  a re  h ig h ly  in te rc o n n e c te d  a n d  h a v e  d i re c t  
in f lu e n c e  o n  th in g s  l ik e  th e  s p e e d  o f  d ig e s t io n , the  m o v e m e n t  a n d  s e c re t io n s  o f  th e  f in g e r l ik e  m u c o s a  th a t  
l in e  th e  in te s t in e s  a n d  th e  c o n t ra c t io n s  o f  th e  d i ff e re n t  k in d s  o f  m u s c le  in  th e  g u t  w a l l .  (A d a p te d  f ro m  D r . 
J .  J o h n s o n  in  " P h y s io lo g y  o f  th e  G a s t ro in te s t in a l  Tra c t ,"  e d i te d  b y  L .R . J o h n so n  (R a v e n  P re s s ) ) (p g . C 1)  
D ia g ra m  o f  w a l l  o f  s m a l l  in te s t in e , w ith  la y e rs  c u t a w a y  to  s h o w  tw o  n e tw o rk s  o f  n e rv e s  th a t  m a k e  u p  
e n te r ic  n e rv o u s  s y s te m , o r  " b ra in  in  th e  g u t ."  O n e  n e tw o rk , c a l le d  th e  s u b m u c o s a l p le x u s , is  j u s t  u n d er  th e  
m u c o s a l  l in in g . O n e , th e  m y e n te r ic  p le x u s , l ie s  b e tw e e n  tw o  c o a ts  o f  m u s c le . (A d a p te d  f ro m  D r . M . D . 
G e rs h o n  a n d  D r . S . M . E rd e /G a s t ro e n te ro lo g y  ( jo u rn al) ,  1 9 8 1 ) (p g . C 3 )   
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