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a d u l t e s  c o m m e  sur  une  s~rie de chiens ,  que  la v a r i a t i o n  
i n t e r i n d i v i d u e l l e  du  r a p p o r t  K+/Ca  ++ es t  t rbs  g r a n d e  
d a n s  le s6 rum,  e t  encore  p lus  fo r te  d a n s  le l iqu ide  c6- 
p h a t o r a c h i d i e n  3. A p r 6 s e n t  nous  s o m m e s  en  m e s u r e  de 
p r o d u i r e  q u e l q u e s  r 6 s u l t a t s  c o n c e r n a n t  aussi  l e s v a r i a t i o n s  
i n t r a i n d i v i d u e l l e s .  I ls  f i g u r e n t  d a n s  le troisi~me t a b l e a u .  

Les  coef f ic ien ts  de  v a r i a t i o n  r e l a t i v e  m o n t r e n t  que  les 
f l u c t u a t i o n s  i n t e r i n d i v i d u e l l e s  s o n t  encore  p lus  g r a n d e s  
p o u r  les r a p p o r t s  que  p o u r  les t a u x  de N a  +, Ca ++, et  K¢. 
Ici  encore  nous  s o m m e s  b i en  loin de la  <dixit6~>. L a  
v a r i a b i l i t 6  i n t r a i n d i v i d u e l l e  r e s t e  cons id6rab le ,  p o u r  
Na+ /Ca  ++ Ie coef f ic ien t  de fid61it6 es t  fa ib le  e t  n ' a t t e i n t  
pas  u n  seuil  de s ign i f i ca t ion  sa t i s f a i san t .  N ~ a n m o i n s ,  p o u r  
les deux  a u t r e s  r a p p o r t s  les corr61at ions  s o n t  p lus  for tes  
e t  s igni f ica t ives .  N o t a m m e n t ,  N a + / K  + a p p a r a i t  p lus  
s t a b l e  que  Na+  e t  K +. I1 n ' e n  r e s t e  pa s  m o i n s  v r a i  q u ' u n e  
fois de p lus  u n e  p r6v i s ion  bas6e sur  l ' a n a l y s e  d ' u n  
6 c h a n t i l l o n  de s a n g  d e m e u r e  p r o b l 6 m a t i q u e .  

Toute fo i s ,  l ' e x e m p l e  q u ' o n  c i te  & h a b i t u d e  p o u r  
sou l igne r  Ia c o n s t a n c e  r e m a r q u a b l e  du  mi l ieu  i n t ~ r i e u r  
es t  celui  du  pH .  I1 es t  diffici le de c o m p r e n d r e  c o m m e n t  
une  i l lus ion pare i l le  a pu  p r e n d r e  na i s sance .  Le p H  n ' e s t  
pa s  u n e  r6a l i t6  p h y s i c o - c h i m i q u e ,  ma i s  une  n o t a t i o n  
c o n v e n t i o n n e l l e ,  chois ie  p o u r  des  r a i sons  de  c o m m o d i t &  
D a n s  sa f o rmu le  f igure  u n  l o g a r i t h m e  qu i  s u p p r i m e  r o u t e  
v a r i a t i o n ,  ou peu  s ' en  fau t .  Si on  op~re sur  le p H  on 
t r o u v e ,  p a r  n6cess i t6  m a t h 6 m a t i q u e ,  une  v a r i a t i o n  
r e l a t i v e  p r a t i q u e m e n t  n6g l igeabIe :  

Tableau I V 4 

N 3I  a V 

pH, sang art~riel 50 7,410 0,017 0,22 
pH, sang veineux 50 7,370 0,015 0,20 

C e p e n d a n t  il s ' a g i t  15 d ' u n  a r t e f ac t .  Si de la n o t a t i o n  
a r b i t r a i r e  nous  r e v e n o n s  ~ la c o n c e n t r a t i o n  en  ions 
h y d r o g 6 n e ,  le t a b l e a u  V c h a n g e  du  t o u t  au  t o u t .  

L a  v a r i a t i o n  r e l a t i v e  de  [H  +] es t  sup6r i eu re /~  celle du  
s o d i u m  p l a s m a t i q u e .  P o u r  d o n n e r  une  image  famil i~re,  
on  p e u t  dire  qu ' e l l e  es t  de m 8 m e  o rd re  que  la v a r i a t i o n  
de  la  ta i l le  h u m a i n e  (le coef f ic ien t  de v a r i a t i o n  r e l a t i ve  
es t  u n  p u r  n o m b r e ,  i n d 6 p e n d a n t  des  un i t6 s  de  m e s u r e :  
il au to r i s e  done  une  c o m p a r a i s o n  par . f i le ) .  

Le r61e de l ' h o m 6 o s t a s i e  ne  cons i s te  v i s i b l e m e n t  pas  
d a n s  le fa i t  de  m a i n t e n i r  les f l u c t u a t i o n s  d a n s  de  l imi te s  
si 6 t ro i t e s  q u ' o n  p o u r r a i t  les t e n i r  p o u r  , n 6 g l i g e a b l e s , .  
Ce r61e, sans  dou te ,  es t  p lus  c o m p l i q u 6  e t  il es t  p e r m i s  de 
croi re  que  les r6gu la t i ons  phys io log iques  a s s u r e n t ,  e n t r e  
au t r e s ,  des  a d a p t a t i o n s  g radue l l e s  X des  c o n d i t i o n s  
c h a n g e a n t e s .  N o u s  e sp6 rons  p o u v o i r  i l t u s t r e r  c e t t e  
h y p o t h b s e  p a r  des  donn6es  c o n c e r n a n t  la r 6 g u l a t i o n  
t h e r m i q u e  qui, d a n s  l ' e n c h a l n e m e n t  des id6es, a p p a r a t t  
c o m m e  la source  p r emi6 re  de la  c o n c e p t i o n  f ixis te .  

3 E. SCHREIDER, Biotypologie 13, 20 (1952). 
4 Les chiffres du tableau IV (hommes adultes) sont emprunt6s A 

E. L. GIBBS, L. F. NIMS, W. C. LENNOX et F. A. GIBBS, J. biol. 
Chem. 144, 325 (194'2). Nous n'y avons ajout6 que les coefficients de 
variation relative calcul6s sur les parambtres publi6s. 

Ce t t e  c o n c e p t i o n  a exag6r6 d a n s  une  c e r t a i n e  mesure 
l ' i m p o r t a n c e  du  mil ieu in t~r ieur ,  t r o p  s o u v e n t  assimil~ 
au  s a n g  qui ,  en  rbgle g~n~rale,  ne  v i e n t  pa s  en  con tac t  
a v e c  tes ~ t6men t s  cel lulaires .  El le  a a m o i n d r i  le r61e de Ia 
cellule,  en  lui a t t r i b u a n t  u n e  fonc t i on  en  q u e l q u e  sorte 
pass ive ,  ~ la merc i  des  l iqu ides  o r g a n i q u e s :  d e  sang  a 
p o u r  c a r a c t 6 r i s t i q u e  de  m a i n t e n i r  sa  c o m p o s i t i o n  chi- 
m i q u e  e t  ses p ropr i6 t6s  p h y s i q u e s  t r~s  c o n s t a n t e s  ; de ee 
Iai t ,  les c o n d i t i o n s  du  f o n c t i o n n e m e n t  des  cel lules sont 
p a r f a i t e m e n t  fixes ,5. 

I t  sembte ,  c e p e n d a n t ,  que  la r 6 g u t a t i o n  du  taux  
c 6 t o n i q u e  d a n s  les o rganes ,  t o u t  en  6 t a n t  coordonn6e ,  ne 
d 6 p e n d  pa s  des v a r i a t i o n s  du  t a u x  c6 ton ique  d a n s  le 
sang% U n e  conc lus ion  a n a l o g u e  s ' impose ,  sans  doute ,  en 
ce qu i  c o n c e r n e  les r a p p o r t s  e n t r e  le p o t a s s i u m  intra-  
ce l tu ta i re  e t  le p o t a s s i u m  p l a s m a t i q u e .  O n  pour ra i t  
d ' a i l l eu r s  m u l t i p l i e r  les exemples .  T o u t  ceci r i sque  de 
r e m e t t r e  en  cause  la po r t6e  des ana ly se s  e x p t r i m e n t a l e s  
ou c l in iques  du  sang.  A c e  p o i n t  de vue ,  une  g6n6ralisa- 
t i on  sera i t ,  s ans  d o u t e ,  abus ive .  Mais  l ' oppor tun i t~  
d ' u n e  large  r ev i s ion  nous  semble  6v iden te .  

~.  SCHREIDER 

Laboratoire  d 'Anthropologie  P h y s i q u e ,  Par i s ,  9 ao~t 
1957. 

S u m m a r y  

I n t e r i n d i v i d u a l  v a r i a b i l i t y  of p l a s m a  sod ium,  calcium 
a n d  p o t a s s i u m  is fa i r ly  h igh .  T h e i r  r e l i ab i l i t y  is low and 
i n t r a i n d i v i d u a l  v a r i a b i l i t y  is so i m p o r t a n t  t h a t  we cannot  
r e a s o n a b l y  e s t i m a t e ,  b y  t he  r e su l t s  of t h e  f i rs t  analysis,  
t h e  r e su l t s  of t he  second  one,  e v e n  if t h e  i n t e r v a l  be tween  
t a k i n g  b lood  s a m p l e s  does  n o t  exceed  two  days .  The 
c o n s t a n c y  oI b lood  pH,  u sua l ly  q u o t e d  in o rde r  to 
i l l u s t r a t e  t he  f i x i ty  of t he  i n t e r n a l  e n v i r o n m e n t ,  is a 
m a t h e m a t i c a l  a r t e f ac t ,  as t he  v a r i a b i l i t y  is pract ical ly  
s u p p r e s s e d  b y  t h e  l o g a r i t h m  i n t r o d u c e d  in t h e  pH 
fo rmula .  I f  i n s t e a d  of p H  we t a k e  t h e  h y d r o g e n  ions 
c o n c e n t r a t i o n ,  we f ind in v e n o u s  a n d  a r t e r i a l  b lood a 
r e l a t i ve  i n t e r i n d i v i d u a l  v a r i a t i o n  w h i c h  c a n n o t  be 
neg lec ted .  L ike  some  p r e v i o u s l y  p u b l i s h e d  d a t a ,  these 
f ind ings  show t h a t  t he  t r a d i t i o n a l  idea  of t h e  'prac t ica l ly  
c o n s t a n t '  i n t e r n a l  e n v i r o n m e n t  is mis lead ing .  

5 B. A. HOUSSAY, Physiologie humaine (Paris 1950), p. 2. 
fi E. SCHREIDER, Exper. 12, 315 (1956). 
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S k e l e t a l  M u s c l e  of  Perlplaneta americana L. 

D u r i n g  r e s e a r c h  on  t h e  m o d e  of a c t i o n  of iodo-,  brom0- 
a n d  ch lo roace t i c  ac id  on  insec t s  I, i t  was  considered 

1 S. BETXINI and M. BOCCACCl, Sel. sei. Pap. Ist. sup. San. 1, 155 
(1956). - G. NATALIZI, S. BETTINI, and M. BoccAccI, R. C. Ist. sup. 
San. '20, 410 (1957). - M. BOCCACCI, G. NATALIZI, and S. BETTINI, 
R. C. Ist. sup. San. (in press). 

Tableau V 

[H+], sang artOriel . . . . . . . .  
[H+], sang veineux . . . . . . . .  

N M a 

49 3,763 × 10 -s  0,131 × 10 -s  
49 4,260 × 10 -s  0,131 × 10 -s 

r = correlation entre [H q ] art~riel et [H+] veineux. 

3,48 
3,07 } 

0,83 
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necessary  to  f ind  a s imple  a n d  rap id  m e t h o d  for in- 
duc ing  c o n t r a c t i o n s  on  a n  i so la ted  insec t  muscle  in 
con t ac t  w i t h  d i f f e r e n t  s u b s t a n c e s  in  an  ae ra ted  b a t h .  
Since t h e  p r o b l e m  p r e s e n t e d  seve ra l  diff icul t ies  for i ts  
so lut ion,  t h e  a u t h o r s  t h i n k  i t  w o r t h  whi le  to  pub l i sh  t he  
desc r ip t ion  of t h e  m e t h o d  used.  

SOLF~ in 1931 r e c o r d e d  on  a c h i m o g r a p h  t he  con t rac -  
t ions  of f lexor  a n d  e x t e n s o r  musc les  of Decticus leg, 
fol lowing d i r ec t  e lec t r ica l  s t i m u l a t i o n  of the  muscles.  
KRAEMER 3 in 1932, PRINGLE* in 1939, 1)RESDEN 5 in 
1956 a n d  HARLOW e (in press)  se t  up  var ious  chimo-  
g raph  r eco rd ing  dev ices  for t h e  c o n t r a c t i o n s  of insect  leg 
muscles,  fo l lowing  e lec t r ica l  s t i m u l a t i o n  of the  nerve  
t runk.  HEIDERMANNS 7 in 1931 and  CREMER s in 1934, 
using t h e  s a m e  t e c h n i q u e ,  r eco rded  wing  muscle  con- 
t r a c t i ons  o n  a c h i m o g r a p h .  GODEAUX 9 in 1949, FRITSCH 
and  KRUPP 10 in 1952 a n d  ERDMANN It in t he  same yea r  
worked  o n  a b d o m i n a l  musc l e  p r e p a r a t i o n s .  

physiOlogical 
solution 

rn 

(Upper) Semischematic representation of the apparatus. (A) Detail 
of the muscle preparation on the paraffin support. (Lower) Effect of 
iodoaeetic acid on the isolated trochanter extensor muscle of P.ameri- 
ca~a followi~g electrical stimulation. (,~c) Iodoacetic acid 1:50t){). 

None  of t h e  a b o v e - m e n t i o n e d  m e t h o d s  possess the  
a d v a n t a g e  of a r a p i d  s u b s t i t u t i o n  of t he  so lu t ion  in 
which  t h e  musc le  is i m m e r s e d ,  as is n o r m a l l y  p rac t i ced  
wi th  v e r t e b r a t e  musc l e  p r e p a r a t i o n s .  This  was abso lu t e ly  
necessa ry  for  t h e  p r e s e n t  i n v e s t i g a t i o n ;  moreover ,  i t  
was cons ide red  usefu l  to  be  ab le  to  s t i m u l a t e  t he  muscle  
d i rec t ly  w i t h o u t  d i s sec t i on  a n d  s t i m u l a t i o n  of the  cor- 
r e spond ing  ne rve .  

In i t i a l ly ,  c h e m i c a l  s t i m u l a t i o n  of the  muscle  was 
a t t e m p t e d  b u t  no  musc le  r e sponse  was ever  ob t a ined  
fol lowing t h e  a c t i o n  of KCI, BaCI z and  acetylchol ine .  

V. SOLF, Zool. Jb. Abt. Zool. 6o, 175 (1931). 
a F. K. KRAEMER, Zool. Jb. Abt. Zool. 51, 3~1 (193~). 
4 j .  W. S. PRISGLE, J. exp. Biol. 16, 2'20 (1939). 
s D. DRESDEN, Nature 177, 835 (1956). 
e p. A. HARLOW, Ann. appl. Biol. (in press). 

C. HEIDERMA~S, Zool. Jb. Abt. Zool. 50, 1 (1931). 
g ~.. CREM~i~R, ZOOI. Jb. Abt. Zool. b4, 191 (1934). 
s j .  Gom~Mdx, Physiol. comp. et Oeeol. 1, 35'2 (t949). 

10 H. FRITSCH and H. KRUPP, Arch. exp. Path. Pharmak. 214,~27 
[952). 
11 W. D, ERDMANN, Arch. exp. Path. Pharmak. '216, 576 0952). 

I t  was, therefore ,  deemed  necessa ry  to s t i m u l a t e  the  
muscle e lectr ical ly  in order  to  p roduce  i ts  c o n t r a c t i o n ,  as 
descr ibed in the  following me thod ,  

Method.- The a u t h o r s  h a v e  e x p e r i m e n t e d  on  Peri- 
planets americana f rom the i r  l a b o r a t o r y  breeding .  A 
m e t a t h o r a c i c  leg is cu t  a t  t he  level  of t he  t r o c h a n t i n e .  
The  exoskele ton  of t he  coxat  v e n t r a l  face is r e m o v e d  a n d  
so are t h e  muscles  of t h e  superf ic ia l  l aye r  {135e; 137; 
138 ; 139b and  c)lS uncover ing ,  in so doing,  t he  e x t e n s o r  
muscle of the  t r o c h a n t e r  (135, b r a n c h e s  a and  c which  
form a single bund le  a t  the  t e n d o n  level). 

Li f t ing  the  ex tensor  muscle  s l ight ly ,  t he  deep  layer  
muscles (136; 140b, c, d; 139a) are also r emoved ,  wi th-  
ou t  however  i n t e r r u p t i n g  the  exoske le ton  cove r ing  the  
coxal  dorsal  face (which is the  side lay ing  on  the  para f -  
fin suppor t )  (Fig. a). A t h i n  wl rn i shed  coppe r  wire  is 
then  passed t h r o u g h  the  t r o c h a n t e r  anti  hooked  to t i le 
hor izon ta l  lever  (b). The  pos i t ive  e lec t rode  is b e n t  so as 
to  be in s l ight  c o n t a c t  wi th  t he  muscle  (m), t he  nega t i ve  
electrode (n) being free in  t he  b a t h .  T h e  p r e p a r a t i o n  is 
t h e n  lowered into an  ae ra t ed  b a t h  c o n t a i n i n g  I . g v v ' s  t t  
physiological  solut ion a t  room t e m p e r a t u r e .  The  r i gh t  
angle lever to  which the  muscle  is suspended  t u r n s  a 
g a l v a n o m e t e r  mirror  ([) which ref lects  a b e a m  of l ight .  
The  b e a m ' s  deflect ions are regis tered  on p a p e r  by  a 
photoelec t r ic  cell (i) 'Nach l au f sch re ibe r '  r ecorder  (l) t4. 
The  vol tage used was 6 V and  the  f r equency  which  gave  
the  bes t  resul ts  was 30 cycles/s.  S u b s t a n c e s  were a d d e d  
to  the  b a t h  t h r o u g h  a syringe.  

The  g raph  in Figure  c shows t he  muscle  p r e p a r a t i o n  
response  to 2-s electrical  s t imul i  r epea t ed  a t  2 rain 
in tervals .  The response of the  ex t enso r  muscle  is qu i t e  
cons t an t .  (In one case, the  muscle was s t i m u l a t e d  for 
more  t h a n  3 h w i thou t  the  response  showing  modif ica-  
tions.) Following the  add i t i on  of iodoacet ic  acid a t  the 
concen t r a t ion  of 1:5000, the  muscle  response  decreases 
s teadi ly  in amp l i t ude  and  the  t o n u s  is increased,  After 
a b o u t  30 min, the  muscle goes in to  c o n t r a c t u r e  (Lunds-  
gaa rd ' s  effect). 

I t  is bel ieved t h a t  the  a d v a n t a g e s  of  t he  descr ibed  
t echn ique  are:  (a) the  p r e p a r a t i o n  m a y  be  eas i ly  se t  
up ;  (b) the  whole muscle surface  m a y  be  p laced in con-  
t a c t  wi th  subs tances  added  to  t he  sa l ine  b a t h ;  {c) a 
max ima l  ampl i f i ca tkm and  a p e r m a n e n t  and  a c c u r a t e  
reg is t ra t ion  on paper  of the  muscle  c o n t r a c t i o n s  m a y  be 
obta ined*.  

S. l]tCra'lNl, G. NATALIZI, and  
M. BoccAccl  

Department o[ Parasitology, lstituto Superiore di Sanitd, 
Rome (Italy), October 21, 1957. 

Zusammen/assung 

Eine  e infache Methode  der  e lek t r i schen  Re tzung  eines 
isol ier ten E x t e n s o r m u s k e l s  (veto Bein  tier K t i chenschabe  
Periplaneta americana L.) wurde  beschr ieben .  Die 
Methode  e ignet  sich zum S t u d i u m  des Einf lusses  yon  
Giften.  

12 C. S. CARBONELt., Smithson. misc. Coll. 1o7, I (1947). - D. 
DRESDEN and E. D. NuEmlms, Prec. Ken. Nederl. Akad. Weten~ch. 
Amsterdam [C] 56, 1 (1953). 

la R. L~vv, C. R. Soc. Biol. 99, 1482 (1928). 
x~ Of the firm Dr. 13. Lange, 13edin. 
* We have just read the paper by F. Bvcnr^z., T. W~:zs-Fo~;u, 

and P. ROSENV&LCK [Acts physiol. Scand..L% `246 (19.r~7)] who 
described an ingenious method tor recording the contractions of an 
isolated flight muscle (locust) dipped in a saline bath. 


