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l ial i  dei  "vasi, cel lule che  e s t e m p o r a n e a m e n t e  pa r t ec i -  
p a n o  del le  f u n z i o n i  del  S. R. I. 

U n o  di noi,  ZACCO 1, h a  r i s c o n t r a t o ,  in  r a p p o r t o  a di- 
verse  cond iz ion i  s p e r i m e n t a l i :  in iez ione  locale  di  i s ta -  
mina ,  di  p a p a i n a ,  di u n  a n t i g e n e  (p rev ia  sens ib i l i zza -  
zione locale  m e d i a n t e  t r a s p o r t o  pass ivo) ,  i m p o n e n t e  
reaz ione  i s t i oc i t a r i a  del p o l m o n e  di  c a v i a ;  l ' u s o  pre-  
v e n t i v o  di  u n  p r o d o t t o  a n t i i s t a m i n i c o  di s in tes i  in ib i sce  
in m a n i e r a  a p p r e z z a b i l e  ta  r eaz ione  m e s e n c h i m a l e  d a  

p a p a i n a ,  hi .  ZACCO e C. t~ERRARA 

I s t i t u t o  di  Cl in ica  l~ed ica  d e l l ' U n l v e r s i t k  di Bar i ,  il 
18 g i u g n o  1949. 

Zusammen/assung 

Die A u t o r e n  b e s t i m m e n  den  H i s t a m i n g e h a l t  y o n  
iV[eerschweinchenlungen  n a c h  A n l e g u n g  e ines  P n e u m o -  
t h o r a x ,  n a c h  loka le r  R e i z u n g  m i t  P a p a i n  u n d  be i  no r -  
m a l e n  K o n t r o l l t i e r e n .  

D e r  H i s t a m i n g e h a l t  s i n k t  zunXchs t  so fo r t  n a c h  H e r -  
s t e l l ung  e ines  l ~ n e u m o t h o r a x ,  s t e i g t  a b e r  n a c h  e i n i gen  
S t u n d e n  w i e d e r  a n  u n d  b l e i b t  w~ihrend m e h r e r e r  T a g e  
i iber  d e n  N o r m a l w e r t  e r h S h t .  

Die  ]Zeizung de r  L u n g e  d u r c h  e ine  loka le  I n j e k t i o n  
yon  P a p a i n  g ib t ,  ~ihnlich wie de r  P n e u m o t h o r a x ,  e ine 
n a c h  e in ige r  Ze i t  a u f t r e t e n d e  E r h 6 h u n g  des  H i s t a m i n -  
geha l t s .  

1 M. ZACCO, Fisiologia e Medicina 1O, in corso di stampa (1949). 

Ant ih i s taminic  S u b s t a n c e s  

and Epinephrine  Action on Blood P r e s s u r e  

A t  p r e s e n t  t h e r e  is n o  g e n e r a l l y  a c c e p t e d  o p i n i o n  as 
r ega rds  t h e  in f luence  of a n t i h i s t a m i n i c  d r u g s  on  t h e  
a c t i o n  of e p i n e p h r i n e  on  b l o o d - p r e s s u r e  (cf. for  i n s t a n c e  
L o E w L  R e c e n t l y  GRAHAM 2 ha s  s h o w n  t h a t  in  t h e  sp ina l  
c a t  h i g h  doses  of N e o a n t e r g a n  i n h i b i t  t h 6  p re s so r  
r e sponse  to  e p i n e p h r i n e .  T h e  a u t h o r  h a s  s t u d i e d  t h e  
b l o o d - p r e s s u r e  of u n a n m s t h e t i z e d  r a t s  w i t h  t h e  t e c h n i q u e  
d e v e l o p e d  b y  KERSTEN 3 a n d  coworke r s .  I t  w as  poss ib le  
to  d e m o n s t r a t e  t h a t  N e o a n t e r g a n  in  doses  of  10 m g / k g  
b o d y - w e i g h t  e n h a n c e d  t h e  p r e s s o r  r e s p o n s e  t o  ep ine -  
ph r ine ,  w h e r e a s  doses  of 50 m g / k g  e n t i r e l y  a b o l i s h e d  it .  
I n  a d d i t i o n a l  e x p e r i m e n t s  i t  was  s h o w n  t h a t  A n t a s t e n e  
in doses  of 50 m g / k g  i n h i b i t e d  t h e  p r e s s o r  r e s p o n s e  t o  
e p i n e p h r i n e  in  u n a n ~ e s t h e t i z e d  r a t s  a n d  gu inea -p igs .  
F u r t h e r  w o r k  o n  t h i s  s u b j e c t  is in  p rog re s s  w i t h  t h e  
pos s ib i l i t y  in  m i n d  t h a t  t h e  ef fec t  cou ld  b e  e x p l a i n e d  as 
a c o m p e t i t i v e  i n h i b i t i o n  b e t w e e n  i n h i b i t o r s .  

L. B. LDFGREN 

Institute of Physiology, University of Uppsala, 
Sweden ,  J u l y  13, 1949. 

Zusammen/assung 

Bet  n i c h t n a r k o t i s i e r t e n  R a t t e n  v e r s t £ r k e n  k le ine  
D o s e n  y o n  N e o a n t e r g a n  die A d r e n a l i n w i r k u n g  a u f  d e n  
B l u t d r u c k ,  A n d e r s e i t s  s i eh t  m a n ,  da13 gro/3e N e o a n t e r -  
g a n d o s e n  diese B l u t d r u c k s t e i g e r u n g  g a n z  v e r h i n d e r n .  
Bet  n i c h t n a r k o t i s i e r t e n  R a t t e n  u n d  M e e r s c h w e i n c h e n  
e l i m i n i e r e n  groBe D o s e n  yon  A n t a s t e n e  die A d r e n a l i n -  
w i r k u n g  a u f  d e n  B l u t d r u c k .  Die  B e o b a c h t u n g  w i r d  a n  
a n d e r e r  S te l le  au s f i i h r l i che r  g e s c h i l d e r t  w e r d e n .  

1 E.R.LoEw, Physiol. Rev. 27, 542, (1947). 
2 J .D.P.  GRAnAM, J. Pharmacy Pharmacol. 1, 17 (1949). 
3 H. KERSTEN, W.G.BRosENE, Jr., F.ABLONDI, and Y. SUBBA- 

Row, J. Lab. Clin. Med. 32, 1090 (1947). 

O n  t h e  I n f l u e n c e  o f  T e m p e r a t u r e  on the 
HCl - format ion  and the Oxygen  C o n s u m p t i o n  

of the S t o m a c h  

E x p e r i m e n t a l  d e t e r m i n a t i o n s  of t h e  h y d r o c h l o r i c  ac id  
s ec r e t i on  r a t e  of t h e  s t o m a c h  a n d  t h e  a c c o m p a n y i n g  
o x y g e n  c o n s u m p t i o n  h a v e  rece ived  c o n s i d e r a b l e  a t t e n -  
t ion  in  r e c e n t  yea r s  in  c o n n e x i o n  w i t h  d i scuss ions  on  t h e  
m e c h a n i s m  of t h e  HC1 p r o d u c t i o n  x-5. So fa r  no  conc lus ive  
r e su l t s  h a v e  b e e n  o b t a i n e d  as  to  a poss ib le  q u a n t i t a t i v e  
r e l a t i o n s h i  p :  TEORELL 1 ( ca t ' s  s t o m a c h )  a n t i c i p a t e s  one,  
b u t  p o i n t s  o u t  t h a t  u n d e r  his  c o n d i t i o n s  t h e  t h e r m o d y n a -  
mic  " e f f i c i e n c y "  was  t oo  low, a f ac t  w h i c h  t e n d s  t o  o b s c u r e  
a poss ib le  r e l a t ion .  DAVIES ~ ( i so la ted  f rog 's  s t o m a c h )  f inds  
a n  inc rease  in  Qo, a f t e r  h i s t a m i n e  s t i m u l a t i o n  (1. c .  
Fig.  3) b u t  r eco rds  on ly  t w o  cases w i t h  c o n c o m i t a n t  
HC1 d e t e r m i n a t i o n s  (1. c. T a b l e  4). T h e  p r e s e n t  n o t e  
i n t e n d s  to  c o n t r i b u t e  t o '  t h e s e  p r o b l e m s  b y  m e a s u r e -  
m e n t s  of  t h e  t e m p e r a t u r e  in f luence  u p o n  t h e  f ac to r s  in  
q u e s t i o n ,  i. e. t h e  r a t e  of HCI p r o d u c t i o n  a n d  t h e  r e l a t e d  
O2 c o n s u m p t i o n .  

Isolated frog's stomach mueosa was used and the technique was in 
principle the same as described previously 3, 5,~, with provisions added 
for good temperature control. The HC1 secretion was received in a 
small volume of 0.1 N NaCI and the rate of H + ion secretion measured 
from continuous PH-time records (glass electrode). The conventional 
gasometric procedure for oxygen consumption (Qo,) was employed: 
immediately after a well-established, constant secretion period 
(induced with histamine) the mucosa piece (c. 10 rag) was transferred 
to the Warburg apparatus in frog's phosphate-saline + 100% O v 
Secretion tests and gasonletric analyses were performed on each of 
a total of 2*5 mucosa membranes in groups of four to six experiments 
at 15 °, ~20 °, 25 °, 28 ° and 33°C 7, respectively. 

T h e  t e m p e r a t u r e  i n f l uence  o n  t h e  HC1 s e c r e t o r y  r a t e ,  
r e s p e c t i v e l y  t h e  ~o2, was  e x p r e s s e d  in  t e r m s  of t h e  
c u s t o m a r y  A r r h e n i u s - v a n ' t  H o f f  e q u a t i o n  s 

log K T  = - -A E/(4"575 T) + C (a c o n s t a n t )  

d e r i v e d  f r o m  a p lo t  of log K T  a g a i n s t  lOa/T. K:r is [H+[ 
or IQo, I a n d  T = (273 + C°), T h e  b e s t  f i t  of t h e  exper i -  
m e n t a l  p o i n t  g r o u p s  was  c a l c u l a t e d  as  a s t r a i g h t  "re- 
gress ion  l i n e "  a c c o r d i n g  t o  u sua l  s t a t i s t i c a l  m e t h o d s  9. 
T h e  t e m p e r a t u r e  e f fec t  on  t h e  r e s p e c t i v e  r a t e  is he r e  
d e t e r m i n e d  b y  - - A  E ca lo r ies /mole ,  t h e  " e n e r g y  of  
a c t i v a t i o n " .  

T h e  r e su l t s  a re  s u m m a r i z e d  in t h e  fo l lowing  t ab l e .  

The Temperature Coefficient: A c o m m o n  w a y  of  
e x p r e s s i n g  t h e  i n f l uence  of t e m p e r a t u r e  is t h e  use  of t h e  
" t e m p e r a t u r e  coe f f i c i en t " ,  Q w  I t  can,  for  t h e  t e m p e r a -  
t u r e  i n t e r v a l  1 5 ° - 2 5 ° C ,  be  r a t h e r  e x a c t l y  c a l c u l a t e d  as  
an t i l og  1° (25.3× 10 - s .  A E) .  H e n c e  Qm/orthe H + secretion 
is 3.2 ( p r o b a b l e  v a r i a t i o n  l imi t s  2-8--3-8) a n d  Q m / o r  the 
Oz-consumption is 2.2 ( l imi t s  2 - 0 - 2 . 4 ) .  T h e  A E : s ,  
r e s p e c t i v e l y  t h e  Q10:s, f o u n d  a re  of  t h e  o r d e r  g e n e r a l l y  
f o u n d  for  c h e m i c a l  p rocesses  x, b u t  t h e  e x a c t  s ign i f i cance  

1 T.TsoRgLL, Skand. Arch. Physiol. 66, 2*25 (270) (1933). 
2 C.LtrTWAK-3D.~N, Biochem. J. 19, 19 (1947). 
a R.E.DAvms, N.M.LoNc, r,~mR, and E.E.CRANE, Nature 159, 

468 (1947). 
a E.E.CRANn and R.E.Davms, Proc. Diochcm. Soc. (24 Sept. 

1948). 
-~ R.E.DAvxEs, Biochem. J. 4z, 609 (1948). 

T.TEORELL and R. WERS:~LL, Acta physiol. Scand. 10, 243 
(1945). 

7 Above 33°C heat damage starts. 
a See for instance: H.BULL, Physical Biochemistry, p. 23 (New 

York, 1943). - A. KANIrz, Temperatur und Lebensvorgdnge (Berlin 
1915). - Y.BELEHRLDEK, Temperature and Living Matter (Berlin, 
1935). 

9 A.C.WoRTHIhrG and J.GEFvSER, Treatment o/ Experimental 
Data, Chap. XI, XII (New York, 1943). 
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Acid Secretion (/z eq./mg dry wt./hr) (24 experiments) 

Regression equation . . . . . . . . . . . . . . . . . . . . . . .  
Standard error of estimate of log H . . . . . . . . . . . . . . . . .  
Correlation coefficient (log H vs. 1/T) . . . . . . . . . . . . . . . .  
Energy of activation ( - A E) . . . . . . . . . . . . . . . . . . .  
Temperature coefficient (Qxo) . . . . . . . . . . . . . . . . . . .  

log H = - (4.418 ± 0-576) • 10a/T+ 14,037 
t 0.204 

0.85 
22,000 ~ 2,600 cal./mole 

3-2 (2-8-  3.8) 

Oxygen Consumption (/~l/mg dry wt./hr) (25 experiments) 

Regression equation . . . . . . . . . . . . . . . . . . . . . . .  
Standard error of estimate of logIQo. I . . . . . . . . . . . . . . . .  
Correlation coefficient (log, lQo,[vs, l /T)  . . . . . . . . . . . . . . .  
Energy of activation ( -  AE) . . . . . . . . . . . . . . . . . . .  
Temperature coefficient (Q10) . . . . . . . . . . . . . . . . . . .  

logtQo, I=  - (3-005 ~ 0-321) - 10a/T+ 10-466 
± 0-113 

0-89 
13,700 =L 1,470 cal./mole 

2.2 (2"0- 24) 

of these  p a r a m e t e r s  m u s t  be j udged  wi th  cau t ionL  The  
h igh  order  of c. 2.5 for Q10 means  t h a t  the re  is a b o u t  

lo 
10 % (=V275) increase  in secre t ion  ra te  (and O~ uptake)  
per  degree  t e m p e r a t u r e  increase.  

The relation between HC1 production rate (K H) and 0 ,  
consumption rate (KO,) a t  a n y  one t e m p e r a t u r e  can  be  
wr i t t en  in loga r i thmic  fo rm (cf. the Arrhen ius  e q u a t i o n  
above)  as 

(~.H) I 
log (K°') = (A n - A ° , )  . - ~ +  (C H - C  ° '  ) 

where  A is an  a b b r e v i a t i o n  for  (-- A E[4.575).  As 1/T  
var ies  v e r y  l i t t l e  o v e r  t he  midd le  range  of  t he  t e m p e r a -  
t u r e  i n t e r v a l  t h e  " p h y s i o l o g i c a l "  o n e - - i t  m a y  be  
jus t i f i ed  to  a p p r o x i m a t e  t h e  r igh t  h a n d  m e m b e r  to  a 
cons tan t ,  B .  Hence ,  one  can  wr i t e  (Kn)/(KO,) = l0  B, i .e .  
t he re  is approximately linear relation between the acid 
output and oxygen consumption rate. The  c o n s t a n t  l0  B 
is of  t h e  o rder  0-1 (with a p robab le  v a r i a t i o n  0-05--0-2), 
in o t h e r  words,  I pl  O,-uptake corresponds to Oq peq. 
H + ions (approximately). 

Energy considerations:--It  has been  ca lcu la ted  (cf. 
for  ins tance  ~) t h a t  t h e  p roduc t i on  of 1 l i ter  of  gas t r ic  
ju ice  (being 0.1 no rma l  in HC1) requi res  a t  m i n i m u m  c. 
900 cal., i .e .  9.103 cal . /eq.  F u r t h e r m o r e ,  i t  is genera l ly  
a s sumed  t h a t  1 ml  O , - u p t a k e  cor responds  to  5 cal.,  
hence  i t  is possible to  ca lcu la te  the  thermodynamic effi- 
ciency to approximately 20 per cent (i.e. 0.1. (9 .103 .10-~/  
5 .10  -s) = 0.18). This  f igure is a m a z i n g l y  h igh  especia l ly  
w h e n  cons ider ing  the  fac t  t h a t  t he  HC1 p roduc ing  cells 
are  on ly  a f rac t ion  of all  O,  consuming  m u c o s a  ceils (cf. 
CRANE and  DAVIES* and  DAVIES a p. 616. TEORELL 4 
found  for t he  ca t ' s  s t o m a c h  on ly  6 to  9 per  cent) .  

F ina l ly  i t  is of  in t e res t  to  express  t he  re la t ion  (H+ 
output) : (0 ,  uptake) in t e r m s  of  QHct and  Qo. as done  by  
DAVIES a n d  co l labora tors .  As QHc! a t  N .T .P .  is equa l  to  
22.4 (/J eq. H + / m g  d r y  wt . /hr )  one  f inds for  our  ma te r i a l  
of  frog gas t r ic  mucosa  e x p e r i m e n t s  t h a t  QHCl/tQo, I is o/ 
the order 2.2 (probable  v a r i a t i o n  1-1 to  4-4). A l t h o u g h  
this  r a t io  falls s o m e w h a t  lower  t h a n  t h e  m a j o r i t y  of  
those  r e p o r t e d  b y  CRANE and  DAVIES, i t  is never the less  
h igh  a n d  be ing  > 1 one  m a y  pe rhaps  say  t h a t  ou r  

1 See for instance: H.BULL, Physical Biochemistry, p. 23, (New 
York, 1943). A. KANITZ, Temper, rut und Lebensvor~nge (Berlin 
1915). - Y. BELEHRADEK, Temperature and Living Matter (Berlin, 
1935). 

* E.E.CRANE and R. E. DAVIES, Proc. Biochem. Soc. (24 Sept. 
1948). 

a R.E.DAvIEs, Biochem. J. 42, 609 (1948). 
4 T.TEORELL, Skand. Arch. Physiol. /;6, 225 (~70) (1933). 

resul ts  seem to  conf i rm DAVIES' s t a t e m e n t ,  t h a t  t he  H + 
ions can  no t  d i rec t ly  or ig ina te  f rom o x i d a t i v e  degrada-  
t ion  of a subs t r a t e  k n o w n  to  t a k e  p a r t  in i n t e rmed ia t e  
m e t a b o l i s m  (1. c,, p. 617). 

The  m e a n  QHCI a t  25°C of 3-5 (probable  var ia t ion  
2 .2 -5 .6 )  is also in good a g r e e m e n t  w i th  va lues  publ ished 
by  DAVIES and  col labora tors .  

The mucosa potential has been  measu red  in all cases 
r epor t ed  here,  i t  r anged  f rom a few m V  to c. 30 m V  at 
m a x i m u m  (the serosa side pos i t ive  in the  ex te rna l  
circuit) .  A l t h o u g h  a cova r i a t i on  be tween  secre t ion  rate  
and  po ten t i a l  could  be t r aced  in some single exper iments ,  
i t  was no t  possible,  in our  mater ia l ,  to  find such  a 
p ronounced  genera l  r e l a t ionsh ip  be tween  po t en t i a l  and 
H+  produc t ion ,  as  has  r ecen t l y  been  a rgued  b y  REHM 1 
a n d  CRANE, DAVIES a n d  LONGMUIR~. 

More comple t e  repor t s  and  discussions will  be  pub- 
l i shed elsewhere.  TORSTEN TEORELL 

I n s t i t u t e  of  Phys io logy ,  U n i v e r s i t y  of Uppsala ,  
J u l y  20, 1949. 

Zusammenfassung 

Die Geschwind igke i t  der  HC1-Bi ldung und  des O~- 
Verb rauchs  der  isol ier ten M a g e n s c h l e i m h a u t  des Fro-  
sches s ind als F u n k t i o n e n  der  T e m p e r a t u r  b e s t i m m t  
worden.  Der  T e m p e r a t u r k o e f l i z i e n t  Ql0 beweg te  sich ffir 
d ie  HC1-Bi ldung in der  GrSBenordnung  u m  3,2, fiir den 
O , -Verb rauch  u m  2,2, was einer  (cAktivierungsenergie~ 
yon  ca. 22000 bzw. 14000 Kal . /Mol  en tspr ich t .  Der  
t h e r m o d y n a m i s c h e  (~Nutzeffekt~, der  SAuresekret ion be- 
t r ug_>  20 v . H .  Die Bez iehungen  zwischen S~ure- 
b i ldung  und  O , -Ve rb rauch  werden  in bezug  auf  die 
Energ ieque l l en  und  auf  die Quel len  ftir die Wassers toff -  
i onenb i ldung  besprochen.  E in ige  Ergebnisse  der  Poten-  
t i a lmessung  an der  S c h l e i m h a u t  werden  erwAhnt .  

1 W.S.REHM, Amer. J. Physiol. 141, 537 (1944); 144, 115 (1945). 
2 E.E. CRANE, R.E. DAvlES, and N.M. LONGMUIR, Biochem. J. 

43, 3~1 (1948). 

Effect of  u l trasonic  v ibrat ion  on  m u s c l e  f ibres  

in vitro 

SZENT- GYORGYI I and  his coworkers* h a v e  a c c u m u l a t e d  
ev idence  t h a t  t he  musc l e ' s  con t r ac t i l e  subs t ance  is 
composed  of two  p ro t e in  componen t s ,  m y o s i n  and  actin.  

1 A. SZENT-GV6RGVI, Stud, Inst. Med. Chem. Univ. Szeged. 3, 76 
(1943). 

2 F. B. STRAUa, Stud, Inst. Med. Chem. Univ. Szeged. 2, 3 (1:~42). 


