
354 Br6ves communications - Kurze Mitteilungen EXPERIENTIA XIX/7 

which are  sca t tered  in the  connect ive  tissue and be tween  
muscle cells. According to our  present  observat ions,  these  
maerophages  conta in  fewer inclusion-bodies t h a n  those in 
regressing tails. 

The  evidence obta ined  f rom enzyme h i s tochemis t ry  
leads to the  conclusion t h a t  t he  increase in ac t i v i t y  of 
acid phosphatase  and cathepsins  is due to the  local ac t iva-  
t ion of macrophages  in the  regressing tail. This  v iew is also 
suppor ted  by  our  observa t ion  * t h a t  dur ing ta i l  a t r o p h y  
there  is a change in the  pa t t e rn  of cathepsins.  I t  is there-  
fore conceivable  t h a t  the  tai l  macrophages  are the  sites of 
this ac t iv i ty .  F u t u r e  work  will  be d i rec ted  to  t he  elucida-  
t ion of those even ts  which  in i t ia te  the  ac t iva t ion  of macro-  
phages  in t he  ta i l  t issue 1°. 

Zusammenfassung. His tochemische  Reak t ionen  an re- 
gredierenden Schw~tnzen yon  Kra l lenf rosch la rven  haben  
ergeben, dass die saute  Phospha tase  und die ka theps in-  

a r t igen  Es te rasen  vorwiegend  in Makrophagen  des sub- 
ep idermalen  Bindegewebes  angere icher t  sind. Somi t  
dfirfte die e rh6hte  Aktivit~it  dieser F e r m e n t e  im regre- 
d ierenden Schwanzgewebe  auf der  lokalen Ak t iv i e rung  
yon Makrophagen  beruhen.  

R. SALZMANN and R. WEBER 

Abteilung /iir Zellbiologie, Zoologisches Institut der Univer- 
sittit Bern (Switzerland), April 5, 1963. 

9 R. WEBER, ill preparation. 
lO We are greatly indebted to Dr. R. HEss (CIBA Basel) for generous 

advice on histochemieal techniques. Our thanks are also due to 
Prof. E. LXuPPI (Gerichtlieh-medizinisches Institut, Bern) for 
permission to use his eryostat and to Mr. B. NxcK for assistance in 
microphotography. 

Reactivity of Cat Skeletal Muscle Vessels  to Nor-  
adrenaline During Induced Respiratory Alkalosis  

Severa l  workers  1-3 have  shown tha t  a l tera t ions  in the  
acid-base ba lance  of the  blood will change the  pressor  
responses to i.v. adrenal ine or  noradrenal ine  inject ions.  
Usually,  uncompensa ted  acidosis diminishes and  uncom-  
pensa ted  alkalosis increases the  pressor responses. H o w -  
ever,  the  site and mechan isms  of these effects are  to a 
large ex t en t  stil l  obscure 4. The  present  s tudy  shows t h a t  
the  overal l  response of a per iphera l  vascular  bed, consist- 
ing  ma in ly  of skeletal  muscle vessels (the skinned hind leg 
of the  cat) to noradrenal ine  increases dur ing  uncompen-  
sa ted  resp i ra tory  alkalosis. The  results suggest  fu r the r  
t h a t  this increase is p r imar i ly  due  to the  increase in p H  
ra the r  t h a n  the  decrease in carbon  d ioxide  tension.  

Methods. Ten cats  (weighing 2.0-4.3 kg), anaes the t ized  
wi th  pentobarb i ta l ,  were  used. One leg was t ied off a t  the  
upper  pa r t  of the  th igh  wi th  only  the  large vessels and 
nerves  remain ing  untouched.  This  leg was subsequen t ly  
skinned and the  paw t ied off jus t  above  the  ankle joint ,  
leaving the  femoral  a r t e ry  to perfuse the  skeletal  muscles. 
The blood in the  femoral  a r t e ry  was exter ior ized in a poly-  
e thy lene  loop and  the  flow ma in t a ined  by  means  of a 
cons tan t  o u t p u t  p u m p  (S igmamotor  Inc. ,  U.S.A.) .  
Changes in perfusion pressure dur ing the  course of an  
exper iment  thus  ref lected changes in the  vascular  resis- 
tance  of the  perfused region. The  p repara t ion  also included 
resection of the  ipsi la teral  sympa the t i c  chain  a t  the  mid-  
lumbar  level and the  splanchnic  nerves  on both  sides. 

The following physiological  funct ions were cont inuous ly  
recorded on a Grass po lygraph :  (1) sys temic  blood pres- 
sure (femoral ar tery) ,  (2) perfusion pressure (in the  loop, 
distal  to pump),  (3) ar ter ia l  p H  (in the  loop, p rox imal  to 
pump)  and (4) carbon dioxide tension (in end t idal  air). 
The  blood pressures were recorded v ia  t ransducers  
(S ta tham Inc.,  U.S.A.) .  The  ar ter ia l  p H  was recorded 
v ia  a p H - m e t e r  (PHM 22, R a d i o m e t e r  Inc. ,  Denmark) .  
End  t ida l  carbon dioxide tension was de te rmined  by  
drawing  the  expired air  t h rough  a gas-analyzer  (Beckman 
Spinco mode l  LB-1). Spontaneous  resp i ra tory  m o v e m e n t s  
were abolished by  a slow i.v. dr ip of succinylcholine iodide 
(Celocurin, V i t r u m  Inc.,  Sweden) in a low-molecular  
weight  dex t ran  (Rheomacrodex  Mw 40000, P h a r m a c i a  
Inc. ,  Sweden) and the  animals  were ven t i l a t ed  artif icially.  

The  animals  were ini t ia l ly  ven t i l a t ed  wi th  oxygen  and 

the  degree of t he  ven t i l a t ion  was ad jus ted  to  m a i n t a i n  
p H  app rox ima te ly  7.4. Blood flow to  the  perfused leg was 
such t h a t  the  perfusion pressure equal led  the  sys temic  
blood pressure. The  animals  were, a t  this stage, in a s ta te  
of compensa ted  metabol ic  acidosis wi th  a low carbon 
dioxide  tension in the  end t idal  air. This  was la te r  com- 
pensa ted  by  a slow i.v. infusion of 0 . 6 N  sodium bicarbon-  
a te  in an  a m o u n t  suff icient  to restore the  normal  carbon  
dioxide tension of 40 m m  Hg. To ma in ta in  a cons tan t  
ven t i l a t ion  and blood pH,  a t  the  same t ime,  the  percent-  
age of carbon d ioxide  in the  inspired gas was increased. 
L a t e r  resp i ra tory  alkalosis could easi ly be produced  by  
again adminis te r ing  oxygen.  W i t h  this  exper imenta l  pro- 
cedure  i t  was possible to follow the  per ipheral  effect  of 
i.a. noradrenal ine  inject ions  dur ing three  di f ferent  t ypes  
of a l tera t ions  in the  ac id -base  ba lance:  (1) Compensa ted  
metabol ic  acidosis w i th  a low carbon dioxide tens ion  and 
a normal  blood p H ;  (2) ' N o r m a l '  s tage wi th  a normal  
carbon dioxide tension and normal  blood p H  ; (3) U n c o m -  
pensa ted  resp i ra tory  alkalosis wi th  a low carbon dioxide 
tension and a high blood pFI. 

To ob ta in  larger  changes in the  carbon dioxide tension,  
the  compensa ted  metabol ic  acidosis (1) was aggrava ted  in 
some exper iments  by  a s low infusion of 5-10 cm 8 0 .2N 
hydrochlor ic  acid i.v. 

The  effect  of noradrena l ine  in different  doses (admini-  
s tered i.a. in the  loop) on the  perfusion pressure was 
tes ted  repea ted ly  dur ing the  exper iments ,  and the  re- 
corded changes were expressed in two  different  ways:  
(1) The  percen tua l  change in the  response of a nor- 
adrenal ine  dose sufficient  to produce  a 50 m m  Hg  increase 
of the  perfusion pressure a t  s tage  2; (2) The  re la t ive  in- 
crease or  decrease of the  dose requi red  to  ma in ta in  a con- 
s t an t  50 m m  Hg pressure response. 

Results. In  8 exper iments  ou t  of 10, uncompensa ted  
resp i ra to ry  alkalosis increased the  overal l  response of 
muscu la r  blood vessels to i.a. in ject ions  of noradrenal ine .  
An  increase of the  p H  to a p p r o x i m a t e l y  7.56 (5 cats) in- 
creased the  response of an i.a. noradrenal ine  in jec t ion  to 
an average  of 114%. A more severe alkalosis (pH 7.80; 5 
cats) increased the  response to 132~/o. The  dose necessary 

1 j .  DuzkR and G. FRITZ, Klin. Wschr. 93, 2338 (19~4). 
z G.E. BURGEr and M. B. VlSSC~ER, Amer. J. Physiol. 81, 113 (19~7). 
3 I .H.  PAG~ and F. OLMSTED, Circulation (N.Y.) 3, S01 (1951). 
4 S.M. TESN~V, Anesthesiology Zl, 674 (1960), 
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to  elicit  a 50 m m  H g  response  could  a t  t he  same  t ime  b e  
decreased  to  0.71 a n d  0.45 of t h e  con t ro l  dose. T he  m e a n  
c a r b o n  d iox ide  t ens ion  in t h e  end  t i da l  a i r  decreased  
f rom 40 to  19 a n d  13 m m  H g  respec t ive ly .  A cor respond-  
ing fall  in  c a r b o n  d iox ide  t ens ion  a t  a c o n s t a n t  pH,  on  t he  
o t h e r  h a n d ,  caused  a decrease  of t he  n o r a d r e n a l i n e  effect  
in  4 ca t s  a n d  a n  increase  in t h r e e  cats .  On ly  in 1 of these  3 
ca t s  was  t h e  increase  s imi la r  to  t h a t  o b t a i n e d  d u r i n g  a 
s u b s e q u e n t  alkalosis .  

Dose- response  cu rves  in  a t y p i c a l  e x p e r i m e n t  are  g iven  
in t h e  Figure .  On ly  u n c o m p e n s a t e d  r e s p i r a t o r y  alkalosis  
was  a c c o m p a n i e d  b y  a s ign i f i can t  change .  T he  con t ro l  
response  of 50 m m  H g  inc reased  d u r i n g  t he  a lka lo t i c  
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Cat 4.3 kg. Increase of perfusion pressure following i.a. injections of 
noradrenaline to the skinned hind leg perfused at a constant rate of 
flow (7.2 ml/min), o---o normal acid-base balance; I - ~ compensated 

metabolic acidosis; • -  • uncompensated respiratory alkalosis. 

per iod  to  68 m m  H g  a n d  t h e  dose p r o d u c i n g  a 50 m m  H g  
increase  of t he  pe r fus ion  pressure  could  be  decreased  f rom 
0.018 tzg/kg to  0.0076 vg/kg.  

The  ave rage  inc rease  of t h e  pressure  responses  d u r i n g  
alkalosis  a p p e a r e d  to  be  of t h e  s a m e  m a g n i t u d e  pe r  p H  
un i t  as t h e  decrease  ear l ier  desc r ibed  d u r i n g  r e s p i r a t o r y  
acidosis s. 

Conclusions. R e s p i r a t o r y  a lkalos is  increases  t he  overa l l  
response  of ske le t a l  musc le  vessels  to  no rad rena l i ne .  An  
average  p H  c h a n g e  of 0.2 u n i t s  is r equ i r ed  to  induce  a 
no t iceab le  change .  T h e  p r e s e n t  resu l t s  also sugges t  t h a t  
t he  increase  is p r i m a r i l y  due  to  the  p H  c h a n g e  a n d  n o t  to  
the  c o n c o m i t a n t  decreasc  in c a r b o n  d ioxide  t ens ion .  

A more  de ta i l ed  r e p o r t  of these  s tud ies  will a p p e a r  else- 
where  6,7. 

Zusammenfassung. Die r e sp i r a to r i s che  Alkalose  s te iger t  
den  Ef fek t  des N o r a d r e n a l i n s  au f  Skelet tmuskelgef~isse.  
E ine  d u r c h s c h n i t t l i c h e  S t e i g e r u n g  des p H  yon  0.2 E in -  
he i t en  wird  ben6 t ig t ,  u m  eine merk l i che  )knderung  her-  
beizuf i ihren.  Die v o r l i e g e n d e n  R e s u l t a t e  lassen v e r m u t e n ,  
dass  die S te ige rung  in  e r s t e r  L in ie  au f  die pH-VerRnde-  
r u n g  zur t ickzuf t ihren  is t  u n d  n i c h t  au f  die gleichzei t ige 
S e n k u n g  der  CO~-Spannung .  

S. BYGDEMAN 

Department o[ Physiology, Karolinska Institutet, Stockholm 
(Sweclen), March 25, 1963. 

"~ S. BYGDEMAN, Nature (London) 198, 491 (1963). 
n Acta physiol, stand. 
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Einfluss der Temperatur  auf den Vi tamin-C-Ge-  
halt wiihrend des Wachstums yon engl i schem 

Spinat (Rumex patientia L.) 

Zur  F r a g e  de r  A b h ~ n g i g k e i t  des V i t a m i n - C - G e h a l t e s  
v e r s c h i e d e n e r  S p i n a t s o r t e n  v o n  J a h r c s z e i t  u n d  Vege ta -  
t i onspe r iode  k o n n t e n  in  F r e i l a n d v e r s u c h e n  fiir die P r a x i s  
de r  m e n s c h l i c h e n  E r n i i h r u n g  zwar  aufsch luss re iche  E r g e b -  
nisse g e w o n n e n  w e r d e n ;  infolge de r  s ich d a u e r n d  ~nde rn -  
den  U m w e l t b e d i n g u n g e n  is t  es j e d o c h  h i e rbe i  p r a k t i s c h  
unmdgl i ch ,  alle die F a k t o r e n  zu e rmi t t e ln ,  die fl i t  eine 
V e r ~ n d e r u n g  des V i t a m i n - C - G e h a l t e s  wi ih rend  des 
W a c h s t u m s  de r  Pf lanze  v e r a n t w o r t l i c h  sind.  Das  A r b e i t e n  
in K l i m a k a m m e r n  ( P h y t o t r o n )  g e s t a t t e t ,  alle Aussen-  
b e d i n g u n g e n  bis  auf  eine k o n s t a n t  zu h a l t e n  u n d  das  
P f l a n z e n m a t e r i a l  so u n t e r  e inem ganz  b e s t i m m t e n  Ge- 
s i c h t s p u n k t  w ~ h r e n d  e iner  V e g e t a t i o n s p e r i o d e  zu u n t e r -  
suchen .  Die Ergebn i s se  v o n  V e r s u c h e n  dieser  A r t  ge l ten  
na t t i r l i ch  n u r  fiir die jeweils  e i n g e h a l t e n e n  Versuchs -  
b e d i n g u n g e n  und  lassen sick n i c h t  ohne  wei te res  au f  p r ak -  
t i sche  Verh~I tn i sse  i iber t ragen .  N a c h f o l g e n d  wi rd  f iber 
E rgebn i s se  v o n  V e r s u c h e n  be r i ch t e t ,  in  d e n e n  der  Einf luss  
der  T e m p e r a t u r  au f  den  G e h a l t  a n  V i t a m i n  C in Engl i -  
s chem S p i n a t  i iberpr i i f t  wurde .  

Die Ve r suche  w u r d e n  im P h y t o t r o n  de r  l a n d w i r t s c h a f t -  
l i chen  Fakul tg . t  de r  Un ive r s i t l i t  Giessen in  Rau i sch -Holz -  
h a u s e n  x durchgef f ih r t .  

D u r c h f i i h r u n g  de r  Ve r suche :  Als P f l a n z e n m a t e r i a l  
wurde  Rumex patientia L. gew~hl t ,  eine Gemi isepf lanze  
aus  de r  Fami l i e  de r  Po lygonaceen ,  die s ich e i n m a l  d u r c h  

eine kurze  K e i m d a u e r  u n d  z u m  a n d e r e n  d u r c h  e inen  
h o h e n  V i t a m i n - C - G e h a l t  a u s z e i c h n e t  ~. Die A u s s a a t  er- 
folgte a m  5. Ju l i  1962 in zwei v e r s c h i e d e n e n  K l i m a -  
k a m m e r n  u n t e r  den  fo lgenden  B e d i n g u n g e n  : 

1. Be l i eh tungsze i t :  17 h a m  Tage.  B e l i c h t u n g s s t ~ r k e :  
14000 L u x  max ima l .  T a g e s t e m p e r a t u r :  20°C; N a c h t -  
t e m p e r a t u r :  5°C. 

2. Be l i ch tungsze i t  u n d  B e l i c h t u n g s s t ~ r k e  wie bei  1. Ta -  
ges- und  N a c h t t e m p e r a t u r  k o n s t a n t  20°C. 

Zum Vergle ich  wurde  im F r e i l a n d  eine d r i t t e  Ve r suchs -  
re ihe  m i t  dem gleiehen P f l a n z e n m a t e r i a l  zur  g le ichen  Zei t  
angese tz t .  

Die V i t a m i n - C - ] 3 e s t i m m u n g e n  w u r d e n  be i  d e n  3 Ver -  
suchs re ihen  zweimal  pro  W o c h e  para l l e l  du rchge f f ih r t .  
E t w a  yon  der  v i e r t e n  U n t e r s u c h u n g s w o c h e  a n  w u r d e n ,  
als es die Menge  des U n t e r s u c h u n g s m a t e r i a l s  zuliess, 
B la t t s t i e l  u n d  B l a t t s p r e i t e  g e t r e n n t  u n t e r s u c h t .  U m  den  
V i t a m i n - C - G e h a l t  m i t  den  e inze lnen  S t u f e n  des P f l a n z e n -  
w a c h s t u m s  verg le ichen  zu kSnnen ,  w u r d e n  wi th rend  de r  

x Herrn Prof. Dr. v. BOGUSLAWSKI, dem Direktor des Instituts fiir 
Pflanzcnbau und Pflanzcnziichtung der Univers t~.t Giesscn, danke 
ich verb/ndl:chst ffir die MSglichkeit, im Phytotron se:nes Instituts 
arbeiten zu diirfen, Herrn Kustos Dr. BRETTSCHNEIDER-HERR- 
MAS~ fiir die freundliche Bcratung und 0berwachung der Klima- 
versuche. 
A. SEYBOLD und H. MEttNER, (]ber den Gehalt yon Vitamin C in 
P]lanzen. 10. Abhandlung, Tab. 27 (Springer Verlag, Heidelberg 
1948}. 


