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gr6sseren M e n g e n  yon  S i e b r 6 h r e n s a f t  a u f g e n o m m e n  
w o r d e n  sein k o n n t e n ,  Die Ver suche  w u r d e n  m i t  a l a t e n  
und  a p t e r e n  Virgines durchge f t ih r t .  

Of f enba r  e r k e n n e n  also die A p h i d e n  n i c h t  be re i t s  im 
P a r e n c h y m ,  s o n d e r n  e r s t  i m  P h l o e m  de r  Pf lanze  die 
E i g n u n g  des Wir tes .  S icher  is t  die Z u s a m m e n s e t z u n g  des 
S i eb r6h rensa f t e s  ~, q u a l i t a t i v  u n d / o d e r  q u a n t i t a t i v ,  en t -  
s che idend  dafi ir ,  ob  die L a u s  z u n ~ c h s t  die Pf lanze  als  
N a h r u n g s q u e l l e  a n n i m m t  ode r  n ich t ,  s o d a n n  a b e r  a u c h  
dafi ir ,  o b  e ine  R e p r o d u k t i o n  m6gl ich  is t  ode r  n i c h t  n .  

P r e s u m a b l y  p h l o e m - s u c k i n g  a p h i d s  probe,  before  f ina l ly  
se t t l ing  in the  s i eve - tubes  of t h e  p l a n t ,  to  ' recognize '  t h e  
q u a l i t y  of the  p l an t .  

P .  EHRHARDT Ix 

Ins t i tu t  [iir .4ngewandte Zoologie der Universit i i t  Wiirzburg 
(Deutschland), 4. Dezember 1962. 

S u m m a r y .  On A l l ium schoenoprasum L. a n d  Poa pra-  
tensis L., two  species t h a t  do n o t  be long  to  t he  h o s t  p l a n t s  
of  Megoura viciae Buckt . ,  t h i s  a p h i d  pierces  t h e  s ieve-  
t u b e s  as in  i ts  n a t u r a l  host ,  Vicia ]aba L. I n  none  of these  
p l a n t s  do t he  a p h i d s  t a k e  up  32p f rom the  p a r e n c h y m a .  

11 Mit Unterstiitzung der Deutschen Forschungsgemeinschaft. 
12 Gegenw/irtige Adresse: Institut fiir Landwirtschaft, Veterinlir- 

medizin und Ern/ihrung in den Tropen und Subtropen. Abteihmg 
Phytopathologie und angewandte Entomologie, Justus-Liebig- 
Universit~t, Giessen (Deutschland). 

O b s e r v a t i o n  o n  t h e  A d r e n e r g i c  

I n n e r v a t i o n  of  the  S k i n  

Stud ies  on  t h e  ad rene rg ic  i n n e r v a t i o n  of t he  skin  h a v e  
g iven  m a n y  c o n t r a d i c t o r y  resul ts ,  owing  largely  to  t h e  
lack of a specif ic  h i s to logica l  m e t h o d  for  t h e  loca l iza t ion  
of ad rene rg ic  n e r v e s  in  t issues.  T h e  osmic  a c i d - s o d i u m  
iodide t e c h n i q u e  of CHAMpy1 has  been  s t a t e d  to  d e m o n -  
s t r a t e  adrencrg ic  ne rves  select ively*.  Howeve r ,  t he  speci-  
f ic i ty  of t h i s  m e t h o d  h a s  r ecen t l y  b e e n  ser ious ly  ques-  
t i o n e d  z. E x t e n s i v e  r e sea rch  in to  t he  a u t o n o m o u s  i n n e r -  
v a t i o n  of t h e  sk in  h a s  fai led to  p roduce  a n y  conc lus ive  
resu l t s  on  t h e  i n n e r v a t i o n  s t r u c t u r e s  of ad rene rg ic  nerves .  
The  p r e s e n t  concep t s  of t h e  a u t o n o m i c  i n n e r v a t i o n  of t he  
sk in  h a v e  r ecen t l y  b e e n  r ev i ewed  4-*. 

T h e  specif ic  a n d  sens i t ive  m e t h o d  now ava i l ab le ,  
d e m o n s t r a t i n g  c a t e c h o l a m i n e s  in  ad rene rg ic  ne rves  '°, 
m a k e s  i t  possible  to  s t u d y  t h e  p r o b l e m s  more  closely. 

Mater ia l  and  Methods.  Sk in  spec imens  were o b t a i n e d  
b y  p u n c h  b i o p s y  w i t h o u t  a n e s t h e s i a  f rom 13 a d u l t  m e n  
a n d  w o m e n  f rom the  back ,  t h igh ,  a r m  a n d  axil la.  T h e  
spec imens  were  i m m e d i a t e l y  f rozen in p r o p a n e  cooled b y  
l iqu id  n i t rogen .  Af t e r  f reeze-dry ing  t h e y  were t r e a t e d  
w i t h  d r y  f o r m a l d e h y d e  gas. D u r i n g  t h i s  t r e a t m e n t  c e r t a i n  
c a t e c h o l a m i n e s  condense  w i t h  t h e  f o r m a l d e h y d e  to  in-  
t ense ly  f luorescen t  p roduc t s .  Ser ia l  sec t ions  (8 -10  ~) 
were s t ud i ed  in  t h e  f luorescence microscope  w i t h  d a r k -  
field condensor .  F o r  de ta i l s  of the  m e t h o d  see FALCK ~°, 
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Fluorescent adrenergic nerve fibres in rabbit arrector nmscle. 

Pieces  of va r ious  a n i m a l  tissues, whose  ad rene rg i c  inne r -  
r a t i o n  h a s  been  r epea ted ly  i n v e s t i g a t e d  b y  t h e  p r e s e n t  
m e t h o d ,  were a lways  t r e a t ed  para l le l  w i t h  t h e  h u m a n  
spec imens  as t echn ica l  controls .  Skin  f rom t h e  b a c k  of 6 
r a b b i t s  a n d  4 ca ts  was also s tud ied .  

Resul ts  and  Comments. In  h u m a n  sk in  a s t r o n g  ye l low 
a n d  green  autof luorescence,  i.e. no t  caused  b y  t h e  fo rmal -  
d e h y d e  t r e a t m e n t ,  was found in c o n n e c t i v e  t i ssue  fibres.  
Th i s  ser iously  impai red  the  de tec t ion  of t h e  g reen  f luores-  
c en t  adrenerg ic  nerves  w i th in  the  c o n n e c t i v e  t i s sue  itself.  
Howeve r ,  i t  d id  n o t  p r e v e n t  a s t u d y  of h a i r  follicles, 
s ebaceous  g land,  eccrine a n d  apocr ine  s w e a t  g lands ,  
muscles ,  a n d  vessels since these  possessed w e a k  au to -  
f luorescence,  an d  since the  au tof luoreseence  in t h e  con-  
nec t ive  t issue con t iguous  to t h e m  was  o f t en  less d i s t u r b -  
ing. 

A specific, green  an d  in tense  f luorescence d e v e l o p e d  in 
n u m e r o u s  f ibres in  the  a r rec tores  muscles  a n d  in a p lexus  
enclos ing t h e  s m o o t h  muscle  l aye r  of t h e  a r t e r i a l  vessels  
m a i n l y  in t h e  deeper  layer  of t h e  cor ium.  Mos t  of t he se  
f ibres  h a d  t h e  cha rac te r i s t i c  var icose  a p p e a r a n c e  of a x o n s  
r u n n i n g  in t h e  a u t o n o m i c  g r o u n d p l e x u s  ha2.  T h i s  was  
bes t  d e m o n s t r a t e d  in the  a r r ec to r  muscle  where  t h e  fluor- 
escence of the  nerve  f ibres c o n t r a s t e d  s h a r p l y  a g a i n s t  t h e  
d a r k  b a c k g r o u n d  of the  muscle  t issue.  

No f luorescent  ne rve  f ibres were o b s e r v e d  w i t h i n  t h e  
epidermis .  A weak  greenish  f luorescence,  howeve r ,  ap-  

1 C. CHAMPY, J. Anat. Physiol. 4;J, 3"23 (1913). 
2 C .  C H A M P Y ,  R .  C O U J A R D ,  a n d  C t I .  ~ O U J A R D - C I I A M P Y ,  Acta anat. 1, 

23"3 (19551. 
3 N.-A. HILLARP, Acta anat. 38, 379 (1959). 

R. K. W1NKELMANN, Nerve Endings in Normal and Pathologic Skin 
(Charles Thomas, Springfield 1960). 

5 V. JABONERO and A. PEREZ CASAS, Acta neuroveget. 22, 352 (196'2). 
e V. JABONERO, M. E. BENGOECHEA, aud A. PEREZ CASAS, Acta 

neuroveget. 23, 305 (1962). 
7 A. HI~RXHEIMER, in Advances in Biology o] Skin, vol. l, Cutaneous 

Innervation (Ed. W. MONTAGNA, Pergamon Press, 19601. 
8 G. WEDDELL, in Advances in Biology o] the Skin, vol. 2, Blood 

Vessels and Circulation (Ed. W. MONTAGNA and R. A. ELLIS, 
Pergamon Press, 1961), p. 71. 

9 W. MONTAGSA, in Advances in Biology o] the Skin, vol. 3, Eccrine 
Sweat Glands and Eccrine Sweating (Ed. W. MONTAGNA, R. E. 
ELLIS~ and A. F. SILVER, Pcrganlon Press, 1962), p. 6. 

10 B. FALCK, Acta physiol, scand. Suppl. 197 (196'2). 
it N.-A. HILLARP, Acta anat. Suppl. 4 (1946). 
12 N.-A. HtLLAm', Aeta physiol, stand. Suppl. 157 {1959). 



2 0 6  Br~ves  c o m m u n i c a t i o n s  - Kurze  Mi t te i lungen  EXPERIENTIA X I X / 4  

peared in m a n y  ceils in t he  basal  layer.  These cells were 
p rov ided  wi th  del icate  dendri te- l ike  processes runn ing  be- 
tween the  epi thel ia l  cells. The i r  shape and  dis t r ibut ion  
s t rongly suggested t h a t  t h e y  were  melanocytes .  I t  is a t  
present  no t  possible to  ident i fy  t he  compound(s)  respon- 
sible for this  reaction.  

In  a th in  sub-epidermal  layer  the  autof luorescence was 
weak and confined to fine smooth  fibre s tructures .  No 
varicose fibres were de tec ted  here a l though the  condi t ions  
for observing the i r  possible presence seemed favourable .  
Nor  were any  nerves  observed  in the  non-f luorescent  
spaces be tween  the  connec t ive  tissue fibres in the  im-  
media te  v ic in i ty  of or  wi th in  ha i r  follicles, eccrine and 
apocrine sweat  glands, or  sebaceous glands.  

In  the  skin of ca t  and  rabbi t  a ne rve  supply  s imilar  to 
t h a t  in h u m a n  skin was found in ar ter ia l  vessels and  in 
the  arrectores  p i lo rum muscles. A l though  there  seemes to  
be no doub t  t h a t  the  f luorescence reac t ion  demons t ra t e s  
noradrenal ine  in adrenergic  nerves  ~o,~a an imals  t h a t  we.re 
reserpinized (5 m g / k g  subcutaneously)  24 h previous  to  
the  biopsy were inc luded in the  inves t igat ion.  No fluores- 
cen t  ne rve  fibres were  seen in the  skin specimens f rom 
these animals .  Nor  d id  a n y  specific f luorescence deve lop  
in skin of t he  h ind  leg ob ta ined  f rom cats  3 days  af ter  
l u m b a r  s y m p a t h e c t o m y  14. 

There  thus  seem to be good reasons for be l ieving t h a t  
t he  epidermis,  ha i r  follicles and sebaceous glands are no t  
supplied wi th  adrenergic  nerves.  I t  seems improbab le  t h a t  
th is  can  he the  case wi th  the  swea t  glands.  I n  t h e  coiled 
por t ion  of these there  was no autof luorescenee (except  in 

smal l  granules  in the  secretory epi thel ia l  cells) and no 
nerves  could  be seen, On the  o ther  hand,  f luorescent  
vascu la r  nerves  in the  ne ighbourhood of t he  glands could 
be well  observed in spite of the  autof luorescent  connec t ive  
t issue fibres. 

The  results  ob ta ined  in th is  s tudy  show a more  l imi ted  
d is t r ibu t ion  of the  adrenergic  nerves  in t he  skin t h a n  
mos t  previous  studies have  suggested ~,~.~,~.~s,~% 

Zusammen/assung. Adrenerge  N e r v e n  in der  H a u t  
werden  mi t  einer  spezifischen und sensiblen h is tochemi-  
schen Methode  ffir gewisse Monoamine  nachgewiesen.  

Adrenerge  N e r v e n  wurden  in den Mm. arrectores  der  
Haa re  und ar ter iel len Gefttssen, n icht  aber  in der  Epi -  
dermis ,  den  Haarfol l ikeln ,  Talgdr i isen oder  Schweiss- 
dri isen gefunden.  

B. II'ALCK and H. RORSMAN 

Department o[ Histology and Department o] Dermatology, 
University of Lund (Sweden), December 27, 7962. 
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Cerebral  Project ion of Group I Al ferents  in Fore -  
L i m b  Musc le  N e r v e s  of Cat 

St imula t ion  of group I afferents  f rom s t re tch  receptors  
in h ind- l imb muscles does no t  evoke any  surface poten-  
tials a t  the  cerebral  cor tex  1. On the  o the r  hand,  some 
years  ago AMASSIAN and BERLIN a repor ted  t h a t  group I 
afferents  in fore- l imb nerves  evoke  posi t ive  po ten t ia l s  in 
t he  cont rMatera l  somat ic  a rea  I a f te r  a l a tency  of  6-8 
m s e c .  

Vv'e h a v e  now analysed  the  responses in the  somat ic  
receiving areas  I and  I I  (S I  and S I I )  t h a t  are evoked  by  
s t imula t ion  of muscle nerves  in t he  fore-l imbs of cats  
under  pen tobarb i tone  anaes thes ia  (Figure).  Monophasic  
recording f rom the  severed C8 dorsal  root  a t  the  end of 
the  expe r imen t  showed t h a t  t he  group I vol ley  became  
max ima l  a t  1.5 t imes  threshold  and t h a t  the  group I I  
vol ley appeared  at  1.6 t imes  threshold,  I n  record A, a 
cort ical  po ten t ia l  was evoked  a t  a s t reng th  el ici t ing a 
bare ly  visible ingoing volley.  The  ampl i tude  of the  surface 
posi t ive po ten t ia l  grew to a m a x i m u m  wi th  the  group I 
volley (A-D).  In  some exper iments  addi t iona l  ac t iva t ion  
of group I I  afferents  increased the  ampl i tude  of the  
posi t ive potent ia l ,  and in t he  F igure  there  was an  increase 
of the  following nega t ive  po ten t ia l  (D and E). The  la tency  
of the  surface po ten t ia l  was 4, 3 to 5.1 msee in the  var ious  
exper iments ,  when measured  to  the  ini t ia l  pos i t ive  deflec- 
t ion signalling the  incoming  vol ley  (arrow in Figure,  C). 
Similar  observat ions  were made  on s t imula t ion  of the  
nerve  to  the  long head of the  triceps,  t he  biceps, and  
o ther  muscles. 

The  po ten t ia l  evoked  by  s t imula t ion  of group I affer-  
ents  r emained  af ter  lesions in the  la tera l  and ven t r a l  

funiculi,  bu t  d isappeared  af ter  lesions in the  dorsal  runt- 
cull. F ibres  in the  region of the  media l  lemniscus were 
ac t i va t ed  f rom cont ra la te ra l  group I afferents  af ter  a 
de lay  (the to ta l  l a tency  being abou t  3.0 msec) indica t ing  
monosynap t i c  exci ta t ion ,  as disclosed by  t r ack ing  wi th  a 
needle e lectrode in the  upper  th i rd  of the  medul la  
oblongata .  I t  is concluded t h a t  t h e  cor t ical  po ten t i a l  
evoked by  group I afferents  is med ia ted  by  the  dorsa l  
funiculus--medial  temniscus sys tem.  

E v o k e d  potent ia l s  appeared  in S I I  on ly  when  the  
s t imulus  s t rength  had  been raised to  ac t i va t e  afferents  of 
higher  threshold  t h a n  those belonging to  group I (Figure, 
v-J). 

The present  exper iments  indicate  t h a t  group I muscle  
afferents  in fore- l imb nerves  pro jec t  to  the  SI ,  b u t  not  
t he  S I I  area  of the  cerebral  cor tex.  The  shor t  l a tency  of 
the  vol ley reach ing  the  cor tex  suggests media t ion  th rough  
a d isynapt ic  p a t h w a y  which is in ag reement  w i t h  t he  dis- 
closure t h a t  the  dorsal  fun icu lus -media l  lemniscus sys tem 
is the  afferent  pa thway .  Very  l i t t le  s u m m a t i o n  was 
needed as indica ted  by  the  appearance  of the  cor t ical  
po ten t i a l  v e r y  close to  t he  nerve  threshold.  Hence  there  
is a v e r y  efficient  synap t ic  l inkage bo th  a t  t he  cunea te  
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