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Studies  w i t h  increas ing  a m o u n t s  of 59Fe label led  pork,  
hog- l iver  and  -haemog lob in  b o t h  in pe r son  w i t h  n o r m a l  
and  deple ted  i ron s tores  3 as well  as w i t h  h a e m o g l o b i n  and  
fe r r i t in  ~, 4, h a v e  revea led  t h a t  t he  i d e n t i t y  of all  t h e  pa r t i a l  
r e t e n t i o n  coefficients  r 1, r~ . . . .  rn seems to be  unl ikely,  
so t h a t  in  consequence  t o t a l  r e t e n t i o n  coeff icients  1R and  
F would  differ  (R # F). Therefore ,  an  e x p e r i m e n t  has  
been  des igned to  f ind  w h e t h e r  t he  second premises ,  i.e. 
t h e  c o n s t a n c y  of t h e  specific a c t i v i t y  a t  leas t  of t he  m a j o r  
i r on -con ta in ing  compounds ,  ho lds  t rue .  

Var ious  edible  por t ions ,  o b t a i n e d  f rom in v ivo  59Fe 
label led  pigs 5, were homogen ized  w i t h  p h o s p h a t e  buffer ,  
and  af te r  cen t r i fuga t ion ,  t he  supe rna t e s  were f r a c t i o n a t e d  
b y  c h r o m a t o g r a p h y  on a S e p h a d e x  G100  column.  The  
rad ioac t iv i t i e s  of t he  f rac t ions  were d e t e r m i n e d  b y  an  
a u t o m a t i c  sample  change r  in a N a I  wel l - type  crysta l ,  
a n d  t he  inac t ive  i ron c o n t e n t s  were measu red  colori-  
me t r i ca l ly  ( react ion w i t h  b a t h o p h e n a n t h r o l i n e  disulfonic  
acid d i sod ium salt) a f te r  t he  f rac t ions  w i t h i n  the  radio-  
ac t ive  peaks  h a d  been  pooled and  concen t r a t ed .  

The  gel c h r o m a t o g r a p h y  of va r ious  muscles  resu l ted  in 
the  s epa ra t i on  of 5 r ad i oac t i ve  f rac t ions  I to  V (Figure).  
The  abso rp t ion  spec t roscopy  revea led  t h a t  t he  f rac t ions  I, 
I I I  a n d  I V  m a i n l y  consis t  of ferr i t in ,  h a e m o g l o b i n  a n d  
myoglob in .  The  n a t u r e  of f rac t ions  I I  and  V, h a v i n g  
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59Fe activity and extinctions at 254 nm and 410 nm of fractions after 
gel chromatography of the supernates from 6 g muscle homogenates 
of a 100 kg pig injected i.v. 10 mCi 59Fe 5 weeks prior to slaughter. 
The radioactivity (cpm) refers to the 6th week post mortem. 

molecu la r  we igh ts  of a b o u t  160,000 a n d  1,300 respect ively ,  
was n o t  es tabl i shed.  I n  specula t ing ,  f r ac t ion  I I  was  
a s sumed  to  be hap tog lob in .  The  e x t i n c t i o n  peaks  a t  
410 n m  of f rac t ions  I and  V in t he  F igure  were no t  t yp i ca l  
for h a e m  c o m p o u n d s  because  no  Sore r -band  could be  
reg i s te red  in t h e  a b s o r p t i o n  spec t rum.  The  e x t i n c t i o n  
cu rve  a t  254 n m  was s imi la r  to  those  a t  280 n m  p u b l i s h e d  
recen t ly  6. 

Neglec t ing  f rac t ionV,  wh ich  did  no t  show agFe radio-  
a c t i v i t y  in all cases ( c o n t a m i n a t i o n  ?), a n d  cons ider ing  t he  
insoluble  i ron of t he  muscle  h o m o g e n a t e s  as p a r t  ot t he  
ba lance ,  a b o u t  60% of t o t a l  59Fe or Fe  was found  in t he  
h a e m  f rac t ions  (Table).  A c o m p a r i s o n  of t he  59Fe/Fe 
ra t ios  i nd ica t ed  t h a t  a t  leas t  t he  specific ac t iv i t i es  of t he  
inso luble  i ron and  f rac t ions  I I  a n d  I I I  on  t he  one h a n d  
and  of f rac t ions  I a n d  IV  on t he  o the r  h a n d  should  differ  
(Table).  E v e n  if these  va lues  need no t  be  t yp i ca l  in  o the r  
e x p e r i m e n t s  because  biological ;  phys ica l  or a n a l y t i c a l  
fac tors  m i g h t  v a r y  t he  results ,  i t  can  be  conc luded  t h a t  
t he  second premises  will  no t  be  genera l ly  val id .  There -  
fore, t o t a l  r e t e n t i o n  coefficients  IR and  F should  disagree  
in such  cases (R 56 F). 

I t  does no t  seem un l ike ly  t h a t  pa r t i a l  r e t e n t i o n  coef- 
f ic ients  r~, pa r t i a l  r a d i o a c t i v i t y  a~, pa r t i a l  i ron  mass  m~ 
and  o the r  in t e r fe r ing  fac tors  will  l ink  t o g e t h e r  so t h a t  
t o t a l  r e t e n t i o n  coeff icients  R and F become  a p p r o x i m -  
a te ly  iden t i ca l  (R ~ F). However ,  as long as these  supple-  
m e n t a r y  d a t a  are no t  ava i lab le ,  r e t e n t i o n  s tudies  w i t h  
~gFe or 59Fe label led  m e a t  shou ld  be i n t e r p r e t e d  w i t h  
some cau t i on  6 a n d  b e t t e r  be  cons idered  in  t e r m s  of 
r ad io i ron  u p t a k e  only. 

Zusammen/assUng. Die U n t e r s u c h u n g  v o n  Schweine-  
fleisch, m a r k i e r t  m i t  ~gFe in vivo,  e rgab  un te r sch ied l i che  
59Fe/Fe-Werte  in den  Fe -ha l t i gen  F r a k t i o n e n ,  so dass  
yon der  e x t e r n  m e s s b a r e n  ~gFe-Retent ion n i ch t  d i r e k t  
auf  die r e so rb ie rba re  Fe-Menge  des Fleisches  geschlossen 
werden  kann .  
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C o m p o s i t i o n  of  t h e  D o r s o c u t a n e o u s  N e r v e  i n  Rana pipiens 

One of t h e  f i rs t  d e m o n s t r a t i o n s  of cu t aneous  sensory  
e lec t rophys io logy came f rom t he  frog ne rve - sk in  p repa ra -  
t ion  1. Fol lowing t h a t  dem ons t r a t i on ,  recordings  f rom 
th i s  p r e p a r a t i o n  h a v e  c o n t r i b u t e d  t o w a r d  t he  under -  
s t a n d i n g  of r ecep to r  encoding  in m e c h a n o r e c e p t o r s  2-~, 
noc ioceptors  ~-s, a n d  t e m p e r a t u r e  recep tors  9. I n  add i t ion ,  
th i s  p r e p a r a t i o n  has  been  used to s t u d y  effects of d rugs  10-13 
and  t h e r m a l  acc l ima t ion  ~a on  sensory  receptors  and  t he  

specif ici ty  of n e u r o n a l  connec t ions  15. This  p r e p a r a t i o n  
consis ts  of t he  dorsa l  sk in  of a n u r a n  a m p h i b i a n s  of t he  
genus  Rana (species pipiens, esculenta, grylio, catesbiana, 
clamitans, temporaria h a v e  been  used) w i t h  i ts  a c c o m p a n y -  
ing dorsa l  c u t a n e o u s  ne rves  ( rami  cu t ane i  dors i  mediales) .  
The  frog d o r s u m  is i n n e r v a t e d  b y  4-8  pa i r s  of these  
dorsa l  cu t aneous  ne rves  w i t h  r ecep t ive  fields wh ich  
over lap  w i t h  respec t  to  va r ious  sensory  modal i t i es  ~,16. 
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Dorsal  cu taneous  nerves  are der ived  f rom spinal  nerves  
2-8 and  exi t  t he  back  a m o n g  the  longissimus and latis- 
s imus dorsi  muscles.  

The e lect rophysiological  character is t ics  fo t he  dorsal  
cu taneous  nerves  are well es tabl ished.  These nerves  
consis t  of 4 groups  of af ferent  f ibers d is t inguished  on the  
basis  of conduc t ion  velocity,  response to  mechanica l  
s t imulat ion,  and  extracel lu lar ly  recorded act ion po ten t i a l  
ampl i tude  a. Bu t  despi te  the  wide use of th is  prepara t ion ,  
no previous  s t u d y  has corre la ted  these  e lectrophysiological  
da t a  w i th  the  ana tomica l  spec t rum of the  dorsal  cu taneous  
nerves.  

In  the  p re sen t  invest igat ions ,  e lectrophysiological  
recordings  were made  of b o t h  an t id romica l ly -evoked  
c o m p o u n d  act ion po ten t i a l s  and  also the  comp o u n d  
act ion po ten t ia l s  el ici ted in these  nerves  by  electr ical  
s t imula t ion  of the  dorsal  skin surface wi th  concentr ic  
b ipolar  electrodes.  All recordings  were m a d e  wi th  the  
dorsocu taneous  nerve  placed on 1 or 2 pairs  of p l a t i n u m  
wire electrodes wi th  an in te r -pa i r  d is tance  of 0.8-1.6 ram. 
The p repara t ion  was b a t h e d  in a i r -equi l ibra ted  minera l  or 
silicon oil. A more  comple te  descr ip t ion  of electro- 
physiological  t echniques  has been publ i shed  elsewhere ". 

For  ana tomica l  s tudies,  dorsocu taneous  nerves  were 
t aken  r a n d o m l y  f rom 5 R.  pipiens and  f ixed for 5 days  in 
formal in  a t  5~ Nerves  were e m b e d d e d  indiv idua l ly  in 
ge la t in-a lbumin,  f rozen-sec t ioned at  20 ~m, and col lected 
in neut ra l ized  formalin.  Fol lowing addi t iona l  f ixa t ion  in 
the  formal in  for a t  least  24 h, the  sect ions were washed  in 
dist i l led wa te r  and the  axons  s ta ined  wi th  a modif ied  
original  Nauru  procedure  1~. The s i lver -s ta ined  sect ions  
were rap id ly  d e h y d r a t e d  in alcohol, cleared in terpineol ,  
m o u n t e d  on slides, and cover-s l ipped wi th  a syn the t i c  
m o u n t i n g  medium.  

Four  peaks  could usual ly  be d is t inguished  in electro- 
physiological  recordings  f rom the  dorsocu taneous  nerve  
in response  to  an t id romic  s t imula t ion .  These peaks  
cor responded  to fibres w i th  conduc t ion  velocit ies 0.8- 
1.8 m/sec, 3.5 5 m/sec,  7-9 m/3ec, and  14-18 m/sec  a t  
25~ agreeing qui te  well wi th  o ther  repor t s  in the  liter- 
a ture  ~. 4 peaks  also p r e d o m i n a t e  in records f rom dorso- 
cu taneous  nerves  following s t imula t ion  of t he  skin, 
a l though  it is more  diff icul t  to  calculate  conduc t ion  
velocit ies d i rec t ly  f rom these  records. 

The dorsocu taneous  nerve  (rami cu tane i  dorsi  mediales) 
of Rana pipiens was 121 :J- 12 tzm (SEM) in d i ame te r  
(12 observat ions)  af ter  f ixa t ion  and  s ta in ing  (Figure la).  
A l though  some shr inkage is inevi table  as a consequence  
of f ixat ion,  th is  was min imized  by  the  use of frozen 
sec t ioning methods .  A rep resen ta t ive  dorsocu taneous  
nerve  conta ined  68 (4- 4) axons,  d i s t r ibu ted  according to 
the  h i s tog ram in Figure  lb .  Peaks  in sizes of dorso- 
cu taneous  axons  occurred be tween  0-1 ~zm, 2 3 Fm, 
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Fig. 1. Cross-section of silver-stained axons (a) showing 63 axons of 
diameters ranging from less than one to more than 10Fm {b). Calibra- 
tion mark in (a) represents 15 p.m. 
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Fig. 2. Correlation between range of conduction velocities determined 
by CATTON'S a experiments (solid vertical lines) with ranges of peaks 
in axon diameters (solid horizontal lines). 
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5-6 tzm, and 9-10 ~,m (Figures la,  b). These diameters  are 
smaller  t han  those of cutaneous nerves supplying the  
calf of frogs is. 

A graph of the  range of conduct ion velocit ies found in 
our exper iments  and those of CATTON 3 as a funct ion of the  
range of peaks in the  h is togram of axon diameters  shows 
tha t  this relat ionship is l inear (Figure 2). The conduct ion 
veloci ty  values repor ted  by  CATTO~ are s l ight ly higher  
t han  those repor ted  here, but  the  l inear re la t ionship 
holds equal ly  well  for the  conduct ion velocit ies found in 
this s tudy.  The present  s tudy  demonst ra tes  t ha t  the  dorsal  
cutaneous nerve  consists of re la t ive ly  few axons of several  
d is t inct  receptor  classes. Since uni ta ry  act ion potent ia ls  
are discernible in records f rom the  whole nerve  following 
physiological  s t imula t ion  of the  skin 9, i t  is possible to use 
this prepara t ion  in studies which analyze f ir ing propert ies  
of populat ions  of afferents.  

Zusammen/assung. Der dorsale H a u t n e r v  (rami cutanei  
dorsi mediales) des Frosches (Rana pipiens) enth~ilt nur  

eine geringe Axonenzahl .  Die Max ima  im ana tomischen  
Spek t rum s t immen  l inear  rnit den en tsprechenden  
Max ima  im elektrophysiologischen Spek t rum iiberein. 
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Effect of  P o t a s s i u m  and N o r e p i n e p h r i n e  on the  T o n e  
C h a n g e s  by O u a b a i n  P r e t r e a t m e n t  

The vasodi la t ing  effect of an increase in the extra-  
cellular potass ium concent ra t ion  by 1-10 m M  is well 
known from invest igat ions  on var ious vascular  beds~, ~ 
as well as on isolated arteries ~. The physiological  signif- 
icance of this po tass ium effect is indicated by  the  
f inding tha t  the  inters t i t ia l  K+ of skeletal  muscle rises 
during muscular  act ivi ty ,  and t h a t  the  t ime  course of 
the  K+ change is s imilar  to t h a t  of the  funct ional  hyper-  
emia ~, 5. Fur thermore ,  an increase in K+ in the vaso- 
di la t ing range inhibi ts  the  vasoconst r ic t ion in response 
to norepinephrine (NE) in the  perfused dog forel imb ~ 
and in the  isolated a r t e ryL  This  effect is comparable  
to the  ' funct ional  sympatholys is '  in working skeletal  
muscle s. The mechan ism of both  K+ effects is no t  ye t  
clear. I t  has been proposed tha t  the  di la t ing e f f e c t  o f  
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Fig. 1. Effect of changes in the KC1 concentration of the rinsing 
solution (normal value 2.7 raM) on the tone of a helical strip from 
the bovine facial artery. Upper curve : normal response (basal tension 
3 g). Lower curve: response after 120 min incubation with 5 • 10 -s 
g/ml ouabain (basal tension 4.2 g). 

of the  I so la ted  Ar tery  : 

K+ might  be related to changes in the  membrane  po ten t i a l  
inverse to those of the  K+ diffusion potent ia l  and media-  
ted  by ac t iva t ion  of the  sodium p u m p  9. Recen t ly  tha t  
assumpt ion was suppor ted  by the f inding tha t  ouabain  
a t tenua tes  or  prevents  the vasodi la t ing  act ion of K+ in 
the  perfused dog gracilis muscle10. Therefore  we invest i-  
gated the  influence of ouabain  on the  K + induced dila- 
t ion and on the  N E  K+ interact ion in arteries in vi tro.  

Methods. The exper iments  were per formed on helical 
strips of bovine  facial arteries. The arteries were stored 
overnight  at  4~ cut, moun ted  in a moist  chamber  at  
37~ and rinsed cont inuously  by  physiological  salt  
solution (in m M  KC1 2.68, NaC1 136.88, MgC12 0.49, 
CaC1, 1.36, NaHCOa 11.88, NaH2PO 4 0.32, glucose 8.0). 
The strips were pres t re tched (basic tension 200-300 
g/cm 2 or 3-5 g per  strip, resp.), and equi l ibra ted  for 2 h 
prior to the  exper iments .  The  tension was recorded 
isometrically.  

Results. When the  potass ium concent ra t ion  of the  
rinsing solution was increased f rom 2.7 to 10 raM, the  
wel lknown re laxat ion  of the  strips was observed.  Reduc-  
t ion in the  po tass ium concent ra t ion  to 1.3 m M  induced a 
constriction. This  response pa t t e rn  was changed after  
incubat ion  of the  arteries in ouabain  conta in ing physio-  
logical salt  solutions (threshold about  2 •  -s g /ml  
ouabain).  Ouabain  itself (5 • 10 -8 g/ml, 90 rain incubation) 
increased the  tone of the  arterial  strips by  about  100%. 
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