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Table IL Tissue/medium ratio (relative initial uptake from the 
medium after 10 min incubation at 25~ for taurine, glyeine and 
Gaba in rat cortex slices (ealeulated as epm per 100 mg sliees/epm 
per 100 V1 initial incubation medium) 

N Tissue]medium ratio 

*hS-taurine 1.0 • 10 -5 M 7 0.73 ~= 0.14 
*H-glyeine 4.5 x 10 -7 M 5 3.38 • 0.36 
3H-Gaba 4.5 • 10 -7 M 5 - 11.59 ~= 0.75 

of the  k inet ics  and  subcel lular  d i s t r ibu t ion  of t aur ine  
up take  speaks  agains t  a n e u r o t r a n s m i t t e r  role for th is  
amino  acid. 

Zusammen/assung. Die K i n e t i k  der  A u f n a h m e  von  
S35-Tanrin in R a t t e n c o r t e x - S c h n i t t c h e n  wird  im Kon-  
zen t ra t ionsbere ich  von  9 •  10 -s M bis 5 •  10 -3 M 
unte rsuch t .  Nach  Abzug des Transpor t e s  durch  Diffusion 
(KD • S) f inde t  m a n  einen Mechanismus,  der  Michae-  
l i s -Menten K i n e t i k  Iotgt  (vsat), m i t  Km = 1,73 • t0  -~ 
21/I. E in  solcher T ranspor t  l iegt  n ich t  im Bereich des 

Table III. Subcellular distribution of taurine, giycine and Gaba in rat cerebral cortex slices after 10 min uptake at 25 ~C 

N Fraction 1-7 Fraction 8-23 Fraction 24-27 Fraction 28-30 

shS-taurine 1.0 • 10 -s M 7 2.1 • 0.5 27.4 • 0.5 13.1 J= 1.3 57.3-4- 2.4 

SH-glycine 4.5 • 10 -7 M 5 1.6 ~ 0.3 40.6 =~ 1.3 19.7 • 1.1 38.0 =~ 1.9 

SH-Gaba 4.5 x 10 .7 M 5 1.4 i 0.1 39.8 -1- 1.2 19.1 • 0.9 38.7 ~1 .0  

Fractionation of homogenized slices (after sedimentation of cell nuclei at 184 g/10 min) on a 10-step discontinuous sucrose density gradientL 
Figures give the precent of total cpm's applied to the gradient found in the 4 regions containing different subeellular structures. 

m i t t e r  role for taur ine .  Fur the rmore ,  the  subcellular  
d i s t r ibu t ion  p a t t e r n s  of the  3 amino  acids (Table I I I )  
shows tha t ,  while abou t  40% of glycine and  Gaba are 
found  in f rac t ions  8-23 (synaptosomal) ,  only 27% of 
t he  t au r ine  label appears  there .  Most  of t he  t au r ine  
r emains  in the  s u p e r n a t a n t  (57%) compared  wi th  only 
38% for glycine and  Gaba.  

Taur ine  is p resen t  in unusual ly  high concen t ra t ions  
in m a m m a l i a n  bra in  9 and  re t ina  1~ In chicken ret ina,  
up t ake  kinet ics  have  an a p p a r e n t  K ~ = 1 . 5 3 •  10 3 
M, fail ing in to  the  low-specif ic i ty  range ~, as we have  
found  for r a t  cortex.  Our p re l imina ry  expe r imen t s  on 
r a t  r e t ina  and  spinal  cord slices (unpubl.  observat ions)  
have  shown even lower up take  ra tes  t h a n  those  in 
cortex.  There  are 3 lines of physiological  evidence po in t -  
ing to  a t r a n s m i t t e r  func t ion  of t aur ine :  (a) i t  inh ib i t s  
neurones  w h e n  appl ied  to  b r a i n s t e m  and spinal  cord ~ ;  
(b) i t  is released f rom chicken re t ina  in response  to  l ight  
s t imulat ion~";  (c) it  is released f rom cor tex  slices upon 
electrical  s t imula t ion  2. In  spi te  of th is  evidence,  bio- 
chemical  s tudies  on a n e u r o t r a n s m i t t e r  role of t au r ine  
have  so far had  confl ic t ing resul ts  2,~,~,~4 Our analysis  

spezifiscllen *uptakes) der  Neuro t r ansmi t t e r .  Auch  die 
sehr  niedr ige A u f n a h m e - R a t e  und  die subzellulAre 
Verte i lung nach  ~uptake~ sprechen  gegen eine Neuro-  
t r a n s m i t t e r - F u n k t i o n  von  Taurin.  
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The Mechanics of Breathing in Respiratory Acidosis 

The effect  of r e sp i ra to ry  acidosis on the  a i rway  d i ame te r  
dur ing  bronchia l  con t rac t ion  has no t  ye t  been  suff icient ly 
clarified. For  th is  reason inves t iga t ions  on the  influence of 
CO 2 and  H+ion concen t r a t ion  ill the  b lood on the  mechan-  
ical p roper t ies  of t he  resp i ra to ry  sys t em were under taken .  
Since i t  canno t  be assumed,  a priori,  t h a t  the  act ion of 
these  two subs tances  on t h e  lungs and  bronchia l  t ree  is 
t he  same, tile influence of CO 2 and H+ions was tes ted  
separate ly .  

Material and methods. 22 rabb i t s  weighing 2.60-3.25 kg 
were used. Af ter  immobi l iza t ion,  the  animals  were placed 
under  l ight  e the r  anes thes ia  and  the  t r achea  cut  and  
connec ted  to  a Fieisch p n e u m o t a c h o m e t e r .  Tile jugular  
vein and  carot id  a r t e ry  were cannu la t ed  wi th  hepar in ized  
po lye thy lene  ca theters .  A bai loon was inser ted  into t he  

oesophagus  to  record in t raoesophagea l  pressure.  30 min  
af ter  cessat ion of the  anesthesia ,  the  an imal  was placed in 
a b o d y  p l e t h y s m o g r a p h  and  gal lamine t r i e th iod ide  
(Flaxedil) was in jec ted  into t he  jugular  vein (4 mg/kg  
b o d y  vet.) to  para lyze  the  resp i ra to ry  muscles.  As soon as 
resp i ra to ry  m o v e m e n t s  ceased, control led ven t i l a t ion  was 
s t a r t ed  wi th  a be l lows ,connec ted  to  t he  p l e thysmograph .  
The veloci ty  of r e sp i ra to ry  air f low and  changes  of oesoph- 
ageaI pressure  were measured  for calculat ion of lung 
compl iance  (CL) and  to t a l  lung res is tance  (R). At  t he  
same t ime,  a sample  of ar ter ia l  blood was t aken  for 
m e a s u r e m e n t  of ac id-base  ba lance  pa ramete r s .  Then  the  
animals  were given an inspired gas mix tu re  conta in ing  
10% CO 2 and  21% 0 2, and  af ter  10 min,  the  same measure-  
m e n t s  as those  before inha la t ion  were t a k e n  again. In  11 
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of t he  r a b b i t s  0.6 3/1 t r i h y d r o x y m e t h y l a m i n o m e t h a n e  
(THAM) was in jec ted  du r ing  i n h a l a t i o n  a t  a r a t e  of 
0.6 m l / k g / m i n  -1 to  m a i n t a i n  b lood  p H  a t  t he  con t ro l  level.  

Results. The  F igure  shows t h a t  du r ing  10 ra in  of inha la -  
t i on  of a 10% CO S gas m i x t u r e  n o t  on ly  PaCO 2 b u t  also 
b lood  p H  changed  cons ide rab ly .  These  changes  were 
a c c o m p a n i e d  b y  an  increase  of t o t a l  lung  res i s tance  a n d  a 
decrease  of l ung  compl iance .  All  these  changes  were 
s t a t i s t i ca l ly  s ign i f ican t  (A). In fus ion  of T H A M  s imul ta -  
neous ly  w i t h  t he  a d m i n i s t r a t i o n  of t he  COz m i x t u r e  
p r e v e n t e d  t h e  d rop  of b lood  pH .  I n  consequence ,  ' pu re '  
h y p e r c a p n i a  developed,  wh ich  was a c c o m p a n i e d  b y  a 
decrease  of t o t a l  lung  res is tance .  A t  the  same  t i m e  lung  
compl iance  d id  n o t  change  (B). Thus ,  w h e n  h y p e r c a p n i a  
was a c c o m p a n i e d  b y  lower b lood  pH,  t o t a l  lung  res i s tance  
increased  and  lung  compl iance  decreased.  On t he  o the r  
hand ,  w h e n  t he  a r te r ia l  b lood p H  was m a i n t a i n e d  a t  t he  
con t ro l  level  d u r i n g  i n h a l a t i o n  of t he  CO S mix tu re ,  t o t a l  
l ung  res i s tance  decreased and  lung  compl iance  d id  n o t  
change.  

Discussion. The  m e c h a n i s m  of th i s  p h e n o m e n o n  is 
p ) o b a b l y  complex.  D a t a  f rom l i t e r a tu re  ind ica te  t h a t ,  in  
v i t r  0, b o t h  CO~ a n d  H+ions increase  t he  b ronch i a l  
d iameter~-a .  Thus ,  i t  appea r s  t h a t  b o t h  subs t ances  
decrease  b r o n c h i a l  m u s c l e  t o n u s  if t h e y  ac t  d i r ec t ly  on  
t he  b r o n c h i . . I n  c o n t r a s t  to  t h e  in v i t ro  results ,  in  experi-  
m e n t s  in  v ivo  b ronch i a l  c o n t r a c t i o n  was  usua l ly  obse rved  
w h e n  t he  vagus  ne rves  were i n t a c t  4-9. I t  appea r s  t h a t  
d u r i n g  h y p e r c a p n i a  in  v ivo  vagus  ne rves  are  s t i m u l a t e d  
a n d  t he  b r o n c h i a l  d i a m e t e r  decreases.  This  o b s e r v a t i o n  
was s u p p o r t e d  b y  WmDICOM~E 10, who  found  a n  increased  

impulses  t raf f ic  in  vaga l  e f ferent  ne rve  f ibres  to  t h e  lungs  
a n d  t r a c h e a  d u r i n g  i n h a l a t i o n  of a 5% CO S m i x t u r e  in  
ane s the t i z ed  c a t s .  F r o m  the  resu l t  of t he  p r e sen t  s tudy ,  
however ,  i t  seems more  r easonab le  to  conclude  t h a t  CO~ 
d i la tes  t he  b r o n c h i  in  v ivo  as well  as in  v i t ro .  Th i s  conclu-  
s ion is s u p p o r t e d  b y  t he  f ind ing  t h a t  t o t a l  lung  res i s t ance  
decreases  d u r i n g  CO 2 i n h a l a t i o n  w h e n  b lood p H  r e m a i n s  
a t  t h e  con t ro l  level.  The  o b s e r v a t i o n  f rom t h e  p r e s e n t  
s t u d y  t h a t  CO2 is associa ted  w i t h  a decrease  in t o t a l  l u n g  
res i s tance  is s u p p o r t e d  b y  obse rva t ions  of NEWI~OUSE 
e t  al. ~1 a n d  ScI~05lXR e t  al. ~g t h a t ,  d u r i n g  a d rop  of COs 
pa r t i a l  p ressure  in  t h e  blood, t h e r e  is a r ise in  flow resis-  
t a n c e  n a n d  in s lowly a d a p t i n g  p u l m o n a r y  s t r e t c h  
r ecep to r  a c t i v i t y  ~. I n  add i t ion ,  t h e  resu l t s  of t he  p r e sen t  
s t u d y  ind ica t e  t h a t  b lood  p H  p lays  a n  i m p o r t a n t  role in  
t h e  con t ro l  of b r o n c h i a l  d i amete r .  A d rop  of b lood  p H  in 
t h e  presence  of e l eva t ed  CO S exer t s  a n  oppos i te  effect  on  
t h e  b r o n c h i a l  d i a m e t e r  to  e l eva ted  CO 2 alone.  I t  seems 
t h a t  t he  f ina l  effect  depends  u p o n  t h e  re la t ionsh i  p 
b e t w e e n  CO2 and  H+ion ac t ion  on  t h e  b r o n c h i a l  musc le  
tonus .  Since t he  inf luence  of t I+ions  is m u c h  s t ronge r  
t h a n  t h a t  of CO2, i n h a l a t i o n  of t h e ' 1 0 %  CO S m i x t u r e  
causes  b r o n c h i a l  cons t ruc t ion ,  c o n s e q u e n t l y  t o t a l  l ung  
res i s tance  increases.  I t  is p r o b a b l e  t h a t  t he  oppos i te  
effect  exe r t ed  b y  H+ions on  t he  b r o n c h i a l  musc le  t o n u s  
in v ivo  is due  to  t he  in t luence  of these  ions on  t h e  v a g u s  

�9 ne rve  ac t iv i ty .  
I t  appea r s  t h a t  d u r i n g  i m p a i r m e n t  of t h e  v e n t i l a t o r y  

func t i on  of t h e  lungs, e l eva ted  CO2 level  suppresses  
b r o n c h i a l  c o n t r a c t i o n  a n d  improves  p u l m o n a r y  gas  
exchange  b y  i m p r o v i n g  c o n d u c t a n c e  a n d  reduc ing  t h e  
work  requ i red  for m a i n t a i n i n g  gas exchange  a t  a des i rab le  
level. 
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The relationship between mechanical properties of the lung and 
arterial blood pH in respiratory acidosis. On the left side of the Figure 
(A) are data obtained during inhalation of a 10% COg mixture alone. 
On the right side of the Figure (B) are changes which appear after 
THAM injection during inhalation of C02. Vertical bars represent the 
stand~ird error of the mean /n = 11]. N.S. means not significant at 
p < 0.05. 

Zusammen/assung. Nachweis ,  dass  I n h a l a t i o n  yon  
Lu f tgemi sch  m i t  10% CO 2 bei  w a c h e n  K a n i n c h e n  eine 
b ronch ia le  K o n s t r i k t i o n  ve ru r s ach t ,  w e n n  die Lungen-  
d e h n u n g  se lbs t  y o n  n i ed r igem B l u r  p H  begle i te t  ist.  
E r h 6 h u n g  yon  CO2 al le in  e rschlaf f t  die B r o n c h i e n  u n d  
u n t e r d r i i c k t  tei lweise die B r o n c h i e n k o n t r a k t i o n ,  was  m i t  
dem n iedr igen  B l u t  p H  z u s a m m e n h ~ n g t .  
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