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mikrosomen erfolgte nach  den  fiblichen S t a n d a r d m e t h o -  
d e n t  Chronisch wurden  R a t t e n  mi t  Th ioace tamid  be- 
hande l t  durch  Verabre ichung  von  0,1% Thioace tamid  im 
Tr inkwasser  fiber eine Zeit von  6 Wochen.  

Die Inkuba t ion  mi t  Lebermikrosomen  und N A D P H -  
regener ie rendem Sys t em (Isoci t ra t  nnd  I soc i t r a tdehydro-  
genase) wurde  fri iher beschr ieben  1. Als Subs t r a t  wurde  
1/3,2/3-3H-Testosteron ve rwende t ;  die Subs t ra tkonzen-  
t r a t ion  im Ansa tz  be t rug  200 nMol/ml.  Die Messung der 
Fre i se tzung  von Tr i t ium aus dem ve rwende t en  Subs t ra t  
erfolgte du tch  B e s t i m m u n g  des gebi ldeten HTO wi t  frii- 
her  beschr ieben  ~. 

Ergebnisse und Diskussion. Figur  a zeigt, dass in Gegen- 
war t  von N A D P H  3H aus 1/3,2/3-aH-Testosteron du tch  
mikrosomale  E n z y m e  der Leber  f re igesetzt  wird. Die 
Reak t ion  verl/ iuft  fiber 20 min  linear. Die Pr i i fung der  

Aromatisierung von Testosteron durch Rattenlebernfikrosomen: 
Einfluss einer Behandlung mit Thioacetamid 

Initialgeschwindigkeit 
(pg Atom H/rag mikrosomales Protein/rain) 

Kontrollen (unbehandelt) 168 ~ 12 (n = 6) 

Akute Behandhmg mit Thioacetamid 
100 mg/kg 156 ~ 12 {n := 4) n.s. 
200 mg/kg 258 ~= 67 (n 4) b 
300 mg/kg 234 -L 87 (n = 4) ~ 

Chronische Behandlung mit Thioacetamid 
1Woche 6 4 •  5 (n = 5) ~ 
3 Wochen 104 :j= 17 (n = 5) ~ 
6 Wochen 275 ~c 35 (n 5) ~ 

2 Wochen Erholung naeh 
chronischer Behandlung 269 ~ 32 (n 5) 

Die Zahlen (x ~_ s,) geben die Menge Wasserstoff an (pg Atom H/mg 
mikrosomales Protein/min), die aus den Positionen lfl und 2/3 von 
Testosteron bei Inkubation yon. 1/3, 2fl-3H-Testosteron mit Mikro- 
somen und NADPH-regenerierendem System freigesetzt wird. 
n.s. = kein signifikanter Untersehied gegentiber Kontrollen 

0,05>p>0,025; ~ O,Ol>p>o,o05; o p<0,001. 

Kofak torabh/ ing igke i t  dieser iReaktion (Figur b) ergibt ,  
dass der Zusatz  yon  N A D P H  ffir die 1Reaktion essentiell  
ist. Die S~ t t igungskonzen t ra t ion  fiir N A D P H  liegt bei 
1 m M .  Er sa t z  des N A D P H  durch  N A D H  fi ihr t  lediglich 
zu min imalen  Ums/ i tzen.  

Die Tabelle zeigt  den Einfluss  einer aku ten  bzw. chro- 
nischen Vorbehand tung  der  R a t t e n  mi t  Th ioace tamid  
auf die mikrosomale  Fre i se tzung  von  Tr i t ium aus lfi, 2fi- 
aFI-Testosteron. W/~hrend eine akute  Dosis yon  100 mg/kg 
noch keine s ignif ikante  &nderung  hervor ruf t ,  f f ihr t  eine 
akute  G i b e  von  200 mg/kg  bzw. 300 mg/kg  Th ioace tamid  
zu einer s ta rken  Ste igerung der  3H-Freisetzung.  

W erd en  R a t t e n  chronisch  mi t  Th ioace tamid  behande l t  
(0,1% im Trinkwasser) ,  so s ieht  m a n  zun/ichst  in den 
ers ten  1-3 W o c h e n  der  Behand lung  eine Verr ingerung 
der  mikrosomalen  aH-Fre ise tzung aus l fl, 2/3-aH-Testo - 
s teron,  der  d a n n  nach  6w6chiger Behand lung  eine Stei- 
gerung der  ~H-Freise tzung in e twa  d e m  Ausmasse  folgt, 
wie sie auch bei aku te r  hoher  Th ioace tamidgabe  feststell- 
bar ist. Wird  Th ioace tamid  in dieser Phase  abgesetz t ,  so 
pers is t ie r t  der  Ef fek t  fiber mindes tens  2 Wochen.  

In  frfiheren Arbe i ten  1, 2 k o n n t en  wir zeigen, dass  Leber-  
mikrosomen yon  Th ioace tamid-ve rg i f t e t en  R a t t e n  eine 
s tarke  Beeint r / icht igung der F/ihigkeit  zur a romat i schen  
Hydroxy l i e rung  yon  0 s t r o g e n e n  zeigen, was den Ver- 
h/ i l tnissen bei der  menschl ichen  Leberz i r rhose  entspr ich t .  
Die hier  vorge legten  Da ten  zeigen darf iber  hinaus,  dass 
im gleichen Sys t em eine ve rmehr t e  Aromat i s i e rung  yon 
Tes tos te ron  s t a t t f i nde t .  

THIJSSEN et al. ~ f anden  bei P a t i e n t e n  mi t  Leberzir rhose 
eine gesteigerte  U m w a n d l u n g  yon Andros t end ion  in 
0 s t ron .  Sie erkl~rten dies mi t  e inem pr im/i t  in der ge- 
sch~digten Leber  v e r m i n d e r t e n  A b b a n  von Tes tos te ron  
bzw. Andros tend ion  in Ring-A-ges/ i t t ig te  17-Ketoste-  
roide. E n t s p r e c h e n d  s tehe v e r m e h r t  Su b s t r a t  a i r  die Um-  
wandlung  in 0 s t r o g e n e  zur Verfiigung. Die vor l iegenden 
Ergebnisse  lassen /~hnliche Ylechanismen auch im Falle 
der  exper imente l len  Lebersch~digung der  R a t t e  durch 
Thioace tamid  ve rmuten .  

6 H. REMMER, H. GREIM, J. B. SCHENKMAN und R. W. ]6STABROOK, 
Meth. Enzymol. 10, 703 (1967). 
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Summary.  Lamel la ted  sensory nerve  endings were observed in the  adrenal  gland of guinea-pigs located at  the  cortico- 
medul la ry  junc t ion  close to  venous  blood vessels. We suggest  t h a t  t h e y  fo rm the  afferents  of a sys t em con t r ibu t ing  to 
a local regula t ion of adrena l  blood flow. 

Lamel la ted  sensory  nerve  endings  are widely dis t r ib-  
u ted  in mammals .  They  show a grea t  s t ruc tura l  var iab i l i ty  
and are known by  a va r i e ty  of d i f ferent  names.  Lamel-  
la ted r ecep to r s  have  been descr ibed to  occur b o t h  in the  
skin (for reviews see 1, 2) and  in in ternal  organs, such as 
serous and mucous  membranes ,  h e a r t  and blood vessels, 
mesen te ry ,  pancreas ,  u re te r  b ladder  and p ros ta t e  a. 

This  communica t ion  deals wi th  lamel la ted nerve  end- 
ings located at  the  cor t ico-medul la ry  junc t ion  in the  
adrenal  of the  guinea-pig. This observa t ion  is of par t icu lar  

in teres t  in view of recent  physiological  evidence in favour  
of baroreceptors  occurr ing in ca t  and  r abb i t  adrenal  
g lands  4. 

1 •. ~{. ANDRES and M. v. DURING, Handbook o/Sensory Physiology 
(Springer, Berlin, Heidelberg, New York 1973), vol. 2, p. 3. 

2 Z. HALATA, Ergebn. Anat. EntwGeseh. 50, 5 (1975). 
R. SHEHATA, Acta anat. 77, 139 (1970). 
A. NIIJIMA and D. L. WINTER, Science 159, 434 (1968). 
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Fig. 1. Three Iamellated receptors (R1_3)at the cortico-medullary 
junction of the guinea-pig adrenal. Cortical cells (C), medullary 
cells (M), mast cell (ma), large venous blood vessel (V). • 560. 

N e w b o r n  an d  a d u l t  gu inea-p igs  of e i ther  sex  were 
pe r fused  v ia  the  h e a r t  or t he  ao r t a  w i th  p h o s p h a t e -  
buf fe red  (0.1 M) 3.5% g lu t a r a ldehyde .  Exc i sed  ad rena l s  
were r insed  in p h o s p h a t e  buffer ,  b lock - s t a ined  in a q u e o u s  
u r a n y l  ace ta te ,  pos t - f ixed  w i th  2% a q u e o u s  OsO 4, de- 
h y d r a t e d  in a g raded  series of a lcohols  and  e m b e d d e d  in 
Araldi te .  Sec t ions  were m o u n t e d  on naked  grids,  s t a i ne d  
w i t h  u r a n y l  ace t a t e  and  lead c i t ra te  and  obse rved  in 
Zeiss EM 9A an d  S iemens  101 e lect ron microscopes .  

F igure  1 shows  a g roup  of iamel lar  corpuscles  exh ib i t i ng  
t he  onion-l ike p a t t e r n  typ ica l  of Pac in ian ,  Golgi-Mazzoni  
or s imple  l ame l l a t ed  corpuscles  5 close to t he  cort ico- 
m e d u l l a r y  junc t ion ,  and  a large v e n o u s  blood vessel.  T h e  

size of t he  corpuscles  was  found  to v a r y  f rom 25 to 32 p~m. 
T h e y  occur red  e i ther  single or in smal l  g roups  compr i z ing  
up  to 4 corpuscles.  Mye l ina t ed  a x o n s  were f r e q u e n t l y  
seen in t he  v ic in i ty  of t he  corpuscles.  

E lec t ron  m i c r o g r a p h s  (Figure  2) revea led  2 m a i n  c om-  
ponen t s ,  a cen t ra l  a x o n  a nd  concen t r i ca l ly  a r r a nge d ,  
closely pa c ke d  c y t o p l a s m i c  lamellae .  A capsule ,  w h ic h  is 
a cha rac te r i s t i c  f ea tu re  of a Pa c in i a n  corpuscle  a n d  is 
r ega rded  as a c o n t i n u a t i o n  of t he  p e r i n e u r i u m  of t h e  
a xon  6, could  no t  be c lear ly  d i s t ingu i shed .  A n  u n i n t e r -  
r u p t e d  pe r ineu ra l  s h e a t h  was  also a b s e n t  f rom m y e l i n a t e d  
ne rves  a p p r o a c h i n g  t he  ad rena l  l amel la ted  receptors .  
W i t h i n  t he  corpuscle,  t he  a x o n  var ied  in size f r om 2 to  
4.5 ~xnl. I t  con t a ined  p r e d o m i n a n t l y  n e u r o f i l a m e n t s  in 
the  cen t re  a nd  a c c u m u l a t i o n s  of m i t o c h o n d r i a  in t he  
per iphery .  Moreover,  the re  were a few n e u r o t u b u l e s  a n d  
vesicles m a i n l y  loca ted  a m o n g  mi tochondr i a .  T h e  ne rve  
fibre was  s u r r o u n d e d  by  2 oppos ing  g roups  of a b o u t  10 
to 25 lamel lae  of modi f ied  S c h w a n n  cells. T h e  m o s t  
p r o m i n e n t  fea ture  of these  cells was  an  a b u n d a n c e  of 
s m o o t h  p l a s m a l e m m a l  vesicles,  some  of wh ich  c o n t a i n e d  
a m a t e r i a l  of m e d i u m  elect ron dens i ty .  Vesicles of s imi la r  
size, w i th  a c o n t e n t  of m e d i u m  to h igh  e lect ron dens i ty ,  
were also found  inside t he  c y t o p l a s m  in t e rming l e d  w i th  
a few tubu les ,  f i l a me n t s  a nd  free r ibosomes .  Mi toc hond r i a  
a nd  r o u g h  E R  were p r e s e n t  on ly  in t he  b roader  lamellae .  
On each of t he  oppos ing  sides of a corpuscle  the re  were 

5 K. H. ANDRES, Anat. Anz. 124, 551. (1969). 
s T. R. St{ANTAVEERAPpA and (2,. H. BOURNE, Am. J. Anat. 112, 97 

(1963). 

Fig. 2. Lamellated receptor in the guinea-pig adrenal, A centrally located axon containing dark mitochondria and neurofilaments is sur- 
rounded by concentrically arranged cytoplasmic Iainellae (single arrows) and intercellular gaps (double arrows) forming 2 opposing groups 
separated by a longitudinal cleft (e). There are 2 particularly dark Iamellae rich in cytoplasm, one of which contains a nucleus, Golgi area (g) 
and considerable amounts of rough ER. A few cells and cell processes (p), which might be part of an incomplete capsule, are present in the 
periphery of the lamellated receptor. Cortical ceil (Cc). • 4,530. 
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1 or 2 par t icu lar ly  b road  and  dark  lamellae, which  con- 
t a ined  the  nucleus, Golgi area and grea t  amoun t s  of 
rough E R  (Figure 2). The individual  lamellae were 
sepa ra ted  by  a gap vary ing  in w id th  f rom 33 to  540 nm. 
These gaps were filled wi th  scarce microf i laments ,  col- 
lagen fibrils and 2 basal  laminae  covering the  surface of 
the  cy toplasmic  lamellae. As a rule, the  intercel lular  gaps 
were seen to increase in size towards  t he  pe r iphe ry  of the  
corpuscles. The inne rmos t  lamella was cont iguous to  the  
axon and a t t a ched  to  it by  desmosomes.  

The presence of barorecep tors  in r abb i t  and ca t  adre-  
nals has been pos tu la t ed  on the  basis of e lec t rophysio-  
logical expe r imen t s  4. NIIJIMA and WINTER 4 found t h a t  
changes  in sys temic  blood pressure  were accompanied  
by  changes  in the  firing ra tes  of decent ra l ized  adrenal  
nerves.  The au thors  concluded t h a t  these  receptors  could 
be p a r t  of a reflex sys tem involved in the  regula t ion of 
regional  blood flow. 

I t  is well agreed t h a t  Pacin ian  corpuscles are rap id ly  
adap t ing  mechanorecep to r s  specialized for the  recept ion  
of v ibra t ion  s t imul iL Al though  the  corpuscles descr ibed 
in the  p resen t  s t u d y  differ f rom classical Pac in ian  cor- 
puscles in so far as t h e y  lack a clearly ident i f iable  pert- 
neural  sheath ,  t h e y  are mos t  p ro b ab l y  mechanorecep to r s  
as well. Hence  we suggest  t h a t  t h e y  fo rm the  af ferents  of 
a sys t em con t r ibu t ing  to  a local regula t ion of adrenal  
blood flow. Adrenergic  nerves,  which could be in te rp re ted  
as t he  cor responding  efferents,  have  been  observed  in the  
walls of blood vessels in bo th  cor tex  and  medul la  of the  
guinea-pig adrenal  s. 

R. F. SCHMIDT, Klin. Wschr. d9, 530 (1971). 
s O. I-IABURA and K. UNSICKER, in preparation. 

The Central  Tubul i  in Distal  S e g m e n t s  of Olfactory Cilia Lack Dynein  A r m s  ~ 
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Summary. By means  of the  tann ic  ac id-g lu ta ra ldehyde  f ixat ion me t h o d  the  lack of dynein  br idges be tween the  central  
two tubul i  in dis ta l  segments  of mouse  o l fac tory  cilia is demons t r a t ed .  Consequent ly ,  these organelles are supposed to 
be unable  to bea t  act ively,  in con t ras t  to the  proximal  ciliary shafts .  

Olfac tory  cilia are the  te rmina l  processes of sensory  
neurons  in the  o l fac tory  ep i the l ium of m a n y  animals  and  
of man.  They  are suspended  in a superficial  th ick  layer  
of mucus  and exposed di rec t ly  to s t imula t ing  molecules 
arr iving f rom the  inspired air. Besides the  o l fac tory  ves- 
icles, cilia are cand i t a tes  for the  t r ansduc t i on  of the  
s t imu lan t - r ecep to r  in te rac t ion  into an electrical  event ,  
e i ther  by  the  act ion of m e m b r a n e  associated prote ins  or 
m e m b r a n e  lipids a, 4. 

Most  commonly ,  o l fac tory  cilia are bui l t  up by  a 
proximal ,  th ick  shaf t  (d iameter  abou t  0.2 ~zm), and a 
distal ,  ve ry  long and th in  segment ,  giving the  cilium a 
to ta l  length  of abou t  50 a m  in ra tsK W i t h  o the r  centriole 
genera ted  processes,  the  th ick  segments  share  t he  9 + 2  
p a t t e r n  of tubuli .  Towards  the  tip, the  outer  tubul i  dis- 

appear  and finally t he  cent ra l  pair  ex tends  to the  distal  
s eg men t  of the  ciliumK 

The mot i l i ty  of o l fac tory  sensory cilia, is still an un-  
se t t led  problem.  According to the  sliding f i lament  h y p o t h -  
esis 7, the  presence  of dyne in  arms on tubules  is an essen- 
tial r equ i remen t  for act ive movemen t .  The p resen t  s tudy  
provides  evidence t h a t  dis ta l  ci l iary segments  in the  
mouse  o l fac tory  mucosa  lack dyne in  br idges and  there-  
fore are no t  able to bea t  actively.  

Methods. Nasal  septae  of adul t  and  newborn Swiss 
mice were excised as repor ted  previously  8, and fixed by  
immers ion  in 2.5% purif ied glutar  a ldehyde  in 0.1 M 
cacodyla te  buffer  p H  7.4. This f ixat ive was supp lemen ted  
wi th  4% tannic  acid 9, as a m o r d a n t  for tubu la r  proto-  
mers.  Af ter  pos t f ixa t ion  in veronal  ace ta te  buffered os- 
m i u m  solut ion 1~ and embedd ing  in E p o n  812 following 
rout ine  techniques ,  th in  sect ions were double s ta ined in 
u ranyl  ace ta te  and lead c i t ra te  solut ion it, and examined  
in a Phil ips EM 200 electron microscope.  

Transsection of a distal segment of mouse olfactory cilium. The 
unit membrane is covered both on its inner and outer side by an 
osmiophilic layer. Note the 2 branches of osmiophilic material, 
which insert into the inner submembranous layer and the tub111i 
respectively, where their arms span 4 of the 13 prototilaments. No 
dynein bridges are perceivable. • 500,000. 

1 Supported by grant Nr. 2099 from Fonds zur FSrderung der 
wissenschaftliehen Forsehung. 
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