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P R M  muscle  cells (BoGUSCH'I) ind ica te  t h a t  ACh m a y  
be  t h e  e x c i t a t o r y  t r a n s m i t t e r  in  t h e  PRM.  On t he  o t h e r  
h a n d ,  our  i nves t iga t ions  h a v e  s h o w n  t h a t  t h e  r e l ax ing  
effect  of 5 -Ht  could be  p o t e n t i a t e d  b y  t h e  a d m i n i s t r a t i o n  
of Li l ly  110 140 (5 • 10 -~ M) a select ive i n h i b i t o r  of 5 -H t  
u p t a k e  (WoNG12). According  to  BENNETT 13, one mecha -  
n i s m  invo lved  in i n a c t i v a t i n g  biogenic  amines  appea r s  to  
be  t he  r e - u p t a k e  in to  t he  ne rve  e n d i n g  which  ha s  re leased 
t h e m .  H i g h  a f f in i ty  u p t a k e  of biogenic  amines  h a v e  also 
been  repor ted  to exis t  in  glial  ceils. 

5 -H t  a n d  ACh are also impl i ca ted  in t he  r egu la t ion  of 
phas ic  and  ton ic  c o n t r a c t i o n s  in t he  mol luscan  s m o o t h  
muscle  p r e p a r a t i o n  of t he  an t e r i o r  byssus  r e t r a c t o r  muscle  
(ABRM) of Mytilus edulis (TwAROG 14, YORK15). MAR- 
CHAND-I)UMONT et  al. ~6 conclude  f rom t h e i r  e x p e r i m e n t s  
on  t he  A B R M  t h a t  t he  m u s c u l a r  m e m b r a n e  is necessa ry  
for  t he  re lax ing  effects  of 5 - H t  a n d  t h a t  these  effects  are  
m e d i a t e d  t h r o u g h  cyclic AMP.  The  re lax ing  m e c h a n i s m  
of t he  P R M  seems also to be  m e d i a t e d  b y  th i s  cyclic 
nucleot ide ,  f unc t ion ing  as in t r ace l lu la r  messenger .  Fig-  
u re  l c  shows t he  response  of t he  curar ized  (10 -a M) 
P R M  p r e p a r a t i o n  to caf fe ine  (10 -2) w h i c h  is k n o w n  to 
release ca lc ium f rom in t r ace t lu l a r  s to rage  si tes to  a c t i v a t e  
t he  con t rac t i l e  a p p a r a t u s  (WABNITZ ~7). T he  caffeine con-  
t r a c t i o n  could be re laxed  b y  5 -HT (Figure  l c )  and  also b y  
d i b u t y r y l  cyclic A M P  (\u e t  al. in  p r epa ra t i on )  
i n d i c a t i n g  t h a t  1 . 5 - H t  m a y  p l a y  a p a r t  in  t h e  in t race l lu la r  
ca lc ium regu la t ion  and  /or  2. 5 -H t  is able  to  release cal- 
c ium f rom t h e  con t rac t i l e  p ro te ins  (MARc~AND-DuMoNT 
et  a1.16). 

F igures  2a, b a n d  t he  Tab le  show t he  resul t s  of a 
r e p r e s e n t a t i v e  analys is  of t he  presence  of 5 -Ht  and  free 
a m i n o  acids in  t h e  P R M  o b t a i n e d  b y  t h e  sens i t ive  dansy -  
l a t ion  m e t h o d  (NEUHOFFS). F r o m  t h e  a u t o r a d i o g r a m  t h e  
occur rence  of 29 subs t ances  wh ich  h a v e  reac ted  w i t h  
l~C-dansylchlor ide in t he  e x t r a c t  of t he  h o m o g e n a t e  of a 
r e s t ing  P R M  can  be  seen. 5-Ht ,  w h i c h  occurs  as d a n s y l - N -  
se ro ton in  (Figure 2, No. 4) a n d  as dansyl-bis-serotonin 
(Figure  2, No. 23) could def in i te ly  be p roved .  B y  m easu r -  
ing t he  r a d i o a c t i v i t y  of these  two subs tances ,  t he  c o n t e n t  

of free 5 -Ht  w i t h i n  t he  P R M  could be de t e rmined .  The  
a m o u n t  of m e a s u r e d  5 -Ht  in e lec t r ica l ly  and  p h a r m a c o l o g -  
ical ly  u n t r e a t e d  muscles  was 3.3 • 0.3 ~tg/g we t  t issue.  
E lec t r ica l  s t i m u l a t i o n  (square pulses,  0.4 msec, 3V, 0.1 Hz,  
30 min)  appl ied  to t he  isola ted P R M  p r e p a r a t i o n  per fused  
w i t h  r inger  so lu t ion  c o n t a i n i n g  t he  5 -Ht  r e - u p t a k e  inh ib -  
i to r  Li l ly  110 140 p roduced  a decay  of t he  5 -Ht  c o n t e n t .  
The  a m o u n t  of measu red  5 -Hi  a f t e r  e lectr ical  and  p h a r m a -  
cological  t r e a t m e n t  was  2.1 • 0.2 ~zg/g we t  t issue.  F r o m  
our  pha rmaco log ica l  and  b iochemica l  d a t a  and  t h e  h i s to -  
chemica l  obse rva t i ons  b y  BOGUSCH 7, we can  be  r e l a t ive ly  
ce r t a in  t h a t  5 -H t  p lays  a role in  t h e  r egu la t ion  of t h e  
mechan ica l  a c t i v i t y  of t he  P R M  in vivo.  

The  fol lowing amino  acids, whose  role in  o the r  t i ssues  
as t r a n s m i t t e r  subs t ances  will be d iscussed (for rev iew 
see GERSCHENFELD~), are also found  in t h e  P R M :  
a spa r t a t e ,  ? - a m i n o b u t y r a t e ,  g l u t a m a t e ,  g lycine  a n d  t a u -  
f ine.  -Whether  a n y  of these  c o m p o u n d s  serve as neu ro -  
t r a n s m i t t e r  or are i nvo lved  in in t r ace l lu l a r  m e c h a n i s m s  
of ' c a t ch '  muscles  is no t  ye t  known,  b u t  t he i r  role is c lear ly  
w o r t h y  of i nves t i ga t i on  (vo?r WACHTENDONK e t  al., in  
p repa ra t ion ) .  

F u r t h e r m o r e ,  t he  a p p e a r a n c e  of 3 new u n i d e n t i f i e d  
subs t ances  seems to  us to  be of some in t e r e s t  because  these  
subs t ances  were found  to be  in t he  P R M  of Helix pomatia, 
as well  as in t he  A B R M  of Mytilus (I~A-PPLER et  al. is) a n d  
t h e i r  p resence  is poss ib ly  l imi ted  to  ' c a t ch '  muscles .  
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Summary. Vincr i s t in  leads to  a t i m e - d e p e n d e n t  decrease  of g lucose  absorp t ion .  T h u s  i t  is no t  possible  to  combine  
e x p e r i m e n t s  which  seek s i m u l t a n e o u s  i n f o r m a t i o n  on  in t e s t i na l  a b s o r p t i o n  a n d  epi the l ia l  r ep lacemen t .  

GLICKMAN 2 could show t h a t  colchicine,  a s u b s t a n c e  
wh ich  inf luences  t h e  m i c r o t u b u l a r  sys tem,  d i m i n i s h e d  
fa t  a b s o r p t i o n  as ear ly  as 2 h a f t e r  a d m i n i s t r a t i o n  b y  
in f luenc ing  solely t he  ex t ru s ion  of t h e  chylomicrons .  The  
p r e sen t  s t u d y  was pe r fo rmed  to  i nves t i ga t e  w h e t h e r  or 
n o t  m e a s u r e m e n t  of in  v ivo  a b s o r p t i o n  of wa te r - so lub le  
s u b s t r a t e s  (glucose, Na+ a n d  K+) can  be  c o m b i n e d  w i t h  
m e a s u r e m e n t  of cell p r o d u c t i o n  accord ing  to CLARKE 3. 

Methods. 17 male  o u t b r e d  r a t s  of a W i s t a r  s t r a in  (SV 49 
Thomae ,  B iberach)  w i t h  an  ave rage  b o d y  we igh t  of 200 g 
were k e p t  u n d e r  S P F  cond i t ions  in a Trex le r  p las t ic  
i so la tor  in wire  b o t t o m  cages. On t h e  d a y  pr io r  to  in- 
ves t iga t ion ,  solid food (Al t romin  14/15 fort if ied,  Alt rogge,  
Lage Lippe)  was w i t h h e l d  a t  t he  beg inn ing  of t h e  d a r k  
per iod  (19.00 to 07.00 h) w i t h  free access to  water .  Af te r  

i .p.  p e n t o b a r b i t a l  anes thes ia ,  t he  r a t s  received an  i .v .  
i n j ec t ion  a t  09.00 h of v inc r i s t i n  (1 m g / k g  b o d y  we igh t ;  
n = 8) or a n  equa l  a m o u n t  of R i n g e r  so lu t ion  (3 ml /kg  
b o d y  we igh t ;  n = 9). Af t e r  th i s  a 15 cm j e juna l  s e g m e n t  
j u s t  d i s ta l  to  t he  l i g a m e n t u m  of Tre i t z  was  c a n n u l a t e d  
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Fig. I. Net absorption of glucose from a 32 mmol/I solution. Values 
are expressed as arithmetic mean with standard deviation. There 
were 8 vincristin-treated rats and 9 control rats. The coefficient of 
regression in control rats of b = --0.019 is not significantly different 
from zero but the eoefficient of regression of b = --0.1102 in the 
'vincristin-rats' is significantly different from zero (p < 0.005). 
Both coefficients of regression are significantly different (p < 0.01). 
Statistieal analysis was performed by analysis of variance. 
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Fig. 2. Net absorption of Na +. Na + concentration in the perfusion 
fluid between 120-131 mmol/1. The very large standard deviation is 
omitted. 
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Fig. 3. Path of a glucose molecule from the gut lumen to the  blood 
vessel. 

and,  af ter  an initial  washout ,  perfused in a single pass per-  
fusion a t  a ra te  of 12 ml/h.  The per fusa te  was col lected 
in 10 rain f ract ions  s t a r t ing  abou t  20 min  af ter  v incr i s t in  
inject ion.  The perfus ion solut ion was a Ringer -so lu t ion  
wi th  32 mmol  glucose (Fluka), 32 m m o l  mann i to l  (Merck), 
20 mg phenol red  (Fluka), abou t  t24  mmol  Na+ and  abou t  
3,5 mmol  K+ per  liter. The final osmolar i ty  was abou t  
305 mosmol/1, the  p H  value was 6.1. A t  t he  end of t he  
per fus ion ,  t he  per fused  gut  s egmen t  was  f ixed wi th  
e thanol -ace t ic  acid (3:1 volumes) a t  a hyd ros t a t i c  pres-  
sure of 35 cm fluid. Absorp t ion  was referred to  the  leng th  
of the  gut  s egmen t  f ixed under  these  condi t ions .  

Results.  All ra t s  which  got  v iner is t in  h a d  an accumula-  
t ion  of me taphase s ;  anaphases  or te lophases  were never  
seen in these  rats .  U n d e r  the  influence of vincr is t in ,  the re  
was a reduced  d i sappearence  of glucose f rom the  gu t  
lumen,  and  this  effect  increased wi th  t ime  (Figure 1). 
There  was always a ne t  secret ion of K+ which  is indepen-  
d e n t  of t ime  and appl ica t ion  of vincris t in .  

Control  ra t s  showed a ne t  absorp t ion  of Na  + which  
t ends  to  decrease wi th  t ime.  U n d e r  t he  inf luence of 
vincr is t i  n, there  was a ne t  secret ion of Na + even 20 min  
af ter  adminis t ra t ion ,  and th is  ne t  secret ion seemed to  be 
i n d e p e n d e n t  of t ime  (Figure 2). The var ia t ions  in Na  + 
concen t ra t ion  in the  perfus ion fluid and the  var ia t ion  of 
ne t  Na+- t ransfer  wi th in  a single an imal  made  an analysis  
of ne t  Na+- t r anspor t  difficult .  2 v inc r i s t in - t r ea ted  ra ts  
which  were perfused wi th  a solut ion wi th  a Na  + con- 
cen t ra t ion  of 133 and 134 mmol/1 showed a ne t  absorp-  
t ion  of Na+, b u t  a s imilar  decrease of glucose absorp t ion  
as t he  o ther  t r ea t ed  rats .  

Discussion.  Vincr is t in  acts  p r imar i ly  on the  micro-  
t ubu la r  s y s t em 4. The s teps  in glucose t r a n s p o r t  which  
are p ro b ab l y  inf luenced b y  vincr is t in  can be discussed 
by  following the  p a t h  of a molecule f rom the  gut  lumen  
to  the  blood vessel  (Figure 3 according to  5). 

Del ivery  and  clearance sys t em are only  h y p o t h e t i c a l l y  
inf luenced by  vincr is t in .  

I n p u t -  and  o u t p u t s y s t em.  I t  is known  tha t ,  even soon 
af ter  admin is t ra t ion ,  colchicine influences t he  b r u s h  
borde r  m e m b r a n e  s-s. There  are recen t  r epor t s  on inhibi-  
t ion  of glucose and  amino acid t r a n s p o r t  into adipose 
cell ghosts  9 and  Ehr l i ch  asci tes t u m o r  cells 1~ by  sub- 
s tances  which  ac t  on the  mic ro tubu la r  sys tem.  F r o m  these  
invest igat ions ,  it  seems possible t h a t  v incr is t in  decreased 
the  ' ac t iv i ty '  of the  glucose-carr ier  in the  b rush  borde r  
m e m b r a n e  ~ or the  baso- la tera l  cell m e m b r a n e  ~. 

In t race l lu la r  sys tem.  I t  could be d e m o n s t r a t e d  t h a t  
v incr is t in  ~a and  colchicine ~4 cause metabol ic  changes  in 
ma t u r e  cells and  therefore  a reduced  ene rgy  supp ly  m a y  
be one reason for the  decrease in glucose absorpt ion .  
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Pa race l lu l a r  route .  T he  smal l  i n t e s t i n a l  e p i t h e l i u m  is 
n o t  a ' t i gh t '  ep i t he l i um is, is a n d  the re fo re  a backd i f fus ion  
of a l r eady  abso rbed  subs t ances  t h r o u g h  t h e  t i g h t  junc -  
t ions  occurs. Th i s  b a c k  dif fus ion could exp la in  t he  be-  
h a v i o u r  of n e t  secre t ion of N a  + in case of pe r fus ion  
so lu t ions  w i t h  a N a  + c o n c e n t r a t i o n  be low t h e  s e r u m  
concen t r a t i on .  

Cell loss. Inc reased  cell loss f rom t h e  vi l lus  fops  could 
be  t he  r eason  for a r educed  glucose absorp t ion ,  b u t  f rom 
t h e  inves t iga t ions  of CLARKE 1~, such  mucosa l  cell loss 
seems unl ikely .  

There  seems to  be  t he  fol lowing m e c h a n i s m s  b y  wh ich  
v inc r i s t i n  m a y  inf luence  sugar  t r a n s p o r t :  F i rs t ,  b y  
reduced  engergy  p r o d u c t i o n  due  to  i n h i b i t i o n  of m e t a -  
bolic p a t h w a y s .  Secondly  i t  is k n o w n  t h a t  m i c r o t ubu l i  
inf luence  m e m b r a n e  cha rac te r i s t i c s  ~. Therefore  m e m -  
b r a n e  t r a n s p o r t  of glucose ( i npu t  or  ou t pu t )  m a y  be  
decreased b y  v incr i s t ine .  A n o t h e r  m e m b r a n e  loca ted  
t r a n s p o r t  sys t em m a y  be  in f luenced  - t he  sod ium t r a n s -  
p o r t  sys tem.  Sugar  t r a n s p o r t  shows a sod ium d e p e n d e n c y  

in v ivo  also ~9, s0, a n d  t h e r e  is a co r re l a t ion  b e t w e e n  n e t  
t r a n s p o r t  of sod ium and  n e t  sugar  t r a n s p o r t  ~1,22. Two 
f indings  cas t  some d o u b t s  on  t he  t h e o r y  t h a t  t h e  reversed  
ne t  t r a n s p o r t  of sod ium is the  r eason  for t h e  decrease  in  
glucose t r a n s p o r t :  t h e  i m p a i r m e n t  of n e t  sod ium t r a n s -  
p o r t  is de t ec t ab l e  even  in t he  f i rs t  s a m p l i n g  per iod  and  
the re  seems to  b e  a d e p e n d e n c y  of t he  d i rec t ion  of n e t  
sod ium t r a n s p o r t  upon  t he  l umina l  sod ium concen t r a t i on .  
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Summary. I n  t h e  i so la ted  p r e p a r a t i o n  of t he  aor t i c  a rch  of t he  cat ,  n o r a d r e n a l i n e  (NA) reduced  a t  low pre- loads ,  a n d  
increased  a t  h i g h  pre- loads,  t h e  a r t e r i a l  wal l  d is tens ib i l i ty .  Fo r  each  dose of NA,  t he  changes  were d i rec t ly  re la ted  to 
t h e  pressure  level  in  t he  sys tem.  

S y m p a t h e t i c  f ibres  o r ig ina t ing  in t h e  s te l la te  gangl ion  
of cats ,  r a b b i t s  a n d  mice are  k n o w n  to  be  i nco r po ra t ed  
in to  t h e  aor t ic  n e r v e  1-3, and  to  t e r m i n a t e  in t h e  s m o o t h  
muscle  of t h e  aor t i c  wall.  E l ec t ron  mic roscopy  of t h e  
wal l  of t he  aor t i c  a r ch  in ca ts  revea led  t h e  presence  of 
n e r v e  end ings  wh ich  c o n t a i n e d  vesicles ~. W h e n  obse rved  
in  t h e  v ic in i ty  of t h e  s m o o t h  muscle  f ibres  of t h e  ad-  
v e n t i t i a ,  t h e y  r e sembled  v e r y  closely those  descr ibed  in 
o t h e r  vascu la r  areas,  genera l ly  cons idered  to  h a v e  a n  
effector  f unc t i on  5-9. T h e y  pers i s ted  a f t e r  degene r a t i on  
of t h e  aor t i c  n e r v e  induced  b y  sec t ion  a t  t he  neck  level  4. 
The  f u n c t i o n a l  s ignif icance of these  f ibres  is st i l l  un -  
known,  b u t  since t h e y  a p p e a r  to  be  effector  in na tu re ,  i t  
seems reasonab le  to  sugges t  t h a t  a n  increase  in t h i s  
a c t i v i t y  would  modi fy  t he  con t rac t i l e  s t a t e  of t h e  s m o o t h  
muscle ,  t h e r e b y  resu l t ing  in a change  in t he  elast ic  p rop-  
e r t ies  of t h e  aor t i c  arch.  T he  cha rac te r i s t i c s  of these  
f ibres  m a k e  n o r a d r e n a l i n e  t h e  m o s t  l ikely c a n d i d a t e  for 
t h e  neurotransmit~.er .  Therefore ,  a n  in v i t ro  s t u d y  was 
u n d e r t a k e n  to  ana lyze  t h e  effects  of N A  on t he  aor t ic  
a rch  d i s tens ib i l i ty  t h r o u g h  changes  induced  on  t he  pres-  
su re -vo lume  d iag ram.  Since t he  a r te r ia l  d i s t ens ib i l i ty  is 
r educed  as t he  m e a n  b lood pressure  increases  1~ one  
could n o t  d issocia te  in  a n  i n t a c t  p r e p a r a t i o n  t he  dis- 
t en s ib i l i t y  changes  induced  d i rec t ly  b y  N A  on t he  a r t e r i a l  
wal l  f rom those  s e c o n d a r y  to  t h e  h y p e r t e n s i v e  effect  of 
t h e  amine .  

Material and methods. S e g m e n t s  of aor t i c  arch,  a b o u t  
30 m m  long, were r e m o v e d  f rom anes t he t i z ed  ca ts  a n d  
i so la ted  f rom s u r r o u n d i n g  t issue.  All  b r a n c h i n g  a r te r ies  
were l igated.  B o t h  ends  of t he  s egm en t  were f i t t ed  to  2 
me ta l i c  cannu lae ,  one of wh ich  was  closed a n d  t he  o the r  
connec t ed  to  t h e  s y s t e m  of t h e  vo lume  in jec t ion .  The  
whole  a s sembly  was r ig id ly  a t t a c h e d  to  2 u p r i g h t  blocks,  
able  to  sl ip on  a h o r i z o n t a l  b a r  w h e n  displaced b y  a force 

of 1 g or less. The  a s sembly  was m o u n t e d  in a t i ssue  b a t h  
m a i n t a i n e d  a t  36-36.5 ~ a n d  filled w i t h  H a n k ' s  so lu t ion  
(pH 7.3-7.4) equ i l i b r a t ed  w i t h  5% CO 2 + 95% O v One 
of t h e  2 u p r i g h t  b locks  was  f i rmly  a t t a c h e d  to  a bar ,  
whereas  t h e  o the r  was  connec t ed  to a pu l ley  s y s t e m  to  
wh ich  l ong i t ud ina l  loads of 7.5, 27.5 a n d  52.5 g were 
appl ied.  E a c h  load was used in a g roup  of 7 p repa ra t ions .  
A per iod  of a t  leas t  30 m i n  e lapsed f rom the  p re - load ing  
un t i l  t h e  s t a r t  of t he  expe r imen t .  

The  segmen t s  were in f l a t ed  w i t h  H a n k ' s  so lu t ion  b y  
m e a n s  of a n  infus ion  de l ivered  b y  a p u m p  a t  t he  c o n s t a n t  
r a t e  of 5 m l /min .  To ta l  vo lume  inside t h e  s egmen t  could  
be  ca lcu la ted  a t  a n y  t i m e  b y  a d d i n g  to  t h e  in i t ia l  v o l u m e  
of t he  s egmen t  t he  v o l u m e  c o m p u t e d  f rom the  t i m e  scale 
of an  oscilloscope. The  in i t i a l  v o l u m e  was  ca lcu la ted  
f rom t h e  fo rmula  V = h~r 2. h a n d  r were m e a s u r e d  a t  
t he  end  of each  e x p e r i m e n t  a f t e r  pe r fo rming  a l ong i t ud ina l  
excis ion of t he  wal l  a n d  e x t e n d i n g  t h e  s e g m e n t  on  a f la t  
surface,  i t  was  p rev ious ly  obse rved  t h a t  p re - load ing  t h e  
s egmen t  did  n o t  modi fy  t h e  V value,  because  t h e  in-  
crease in l e n g t h  c o m p e n s a t e d  for t h e  r educ t i on  of t h e  
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