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D r u m s t i c k s  in  t h e  L e u c o c y t e s  of  P r i m a t e s  

I n  t h e  course  of t h e  s ea rch  for  s t r u c t u r e s  c o r r e s p o n d i n g  
to  t h e  B u r r  b o d y  in va r i ous  t issues,  DAVIDSON e t  al. z ob-  
se rved  in  p o l y m o r p h o n u c l e a t e d  n e u t r o p h i l  l eucocy tes  of 
w o m a n  a pecu l i a r  a p p e n d i x  w h i c h  t h e y  ca l led  ' d r u m -  
s t i ck ' ;  MITTWOCH2 has  r e c e n t l y  a n a l y s e d  t h e  f r e q u e n c y  
of t h i s  s t r u c t u r e  in  n o r m a l  women .  

T h e  r e l a t i o n s h i p  of t h i s  s t r u c t u r e  w i t h  sex  chrom_atin 
h a s  n o t  b e e n  e s t a b l i s h e d  as  ye t ,  a l t h o u g h  i t  h a s  b e e n  
d e m o n s t r a t e d  in  t he  female  sex  only .  

T h e  p resence  of d r u m s t i c k  in female  p r i m a t e  leuco- 
cy tes  h a s  b e e n  d e m o n s t r a t e d  so fa r  on ly  in  Oedipomidas 
oedipus (BEATH et  al.3). 

T h e  leucocytes  of some species of p r i m a t e s  h a v e  b e e n  
i n v e s t i g a t e d  a n d  t h e  fol lowing p r e l i m i n a r y  re su l t s  h a v e  

b e e n  r e a c h e d :  ( l )  t h e  d r u m s t i c k  is p r e s e n t  o n l y  in  t h e  
female  i n d i v i d u a l s ;  (2) t h e  r e l a t i v e  f r equenc ies  of t h e  
s t r u c t u r e  is a b o u t  t h e  s a m e  as  t h a t  o b s e r v e d  in  m a n  (see 
Tab le ) ;  (3) t h e  d r u m s t i c k  m o r p h o l o g y  (see F igure)  va r i e s  
w i t h i n  t h e  d i f f e ren t  species  (especia l ly  in  t h e  w a y  of a t -  
t a c h m e n t  to  t h e  nuc leus ) ;  t h i s  v a r i a b i l i t y  a p p e a r s  a t  
p r e s e n t  n o t  to  be  h i g h e r  t h a n  t h a t  o b s e r v e d  in  m a n  
(KOSENOW') ". 

Drumstick in primate leucocytes 

Species (~) No. of % References 
animals 
studied 

Lemur ]ulvus 1 2.0 ~ Present data 
Hapalemur griseus 1 2.9 * ,, ,, 
A teles aracnoides 1 2.3 ~ 

B~A~H Oedipomidas oedipus 7 2.0 et al.* 
Cebus apdla 1 3.4 • Present. data 
Macaca irus 1 2.014 , . 
Macaca malaria 1 1.6, ,, ,, 
Macaca nemestrina 1 2.3 • ,, ,, 
Papio hamadryas 1 2.0 • ,, ,, 
Papio leucophaeus 1 2.0 ~ ,, ,, 
Cereopithecus monas 1 2.6 ~ ,, ,, 
Pongo pygmaeus 1 3.0 • ,, . 
Homo sapiens 12 3.66 MITTWOCIt ~ 

(1.58-7.21) 

Percentages have been based on observations of 500 nuclei. 

Riassunto. L a  f r e q u e n z a  del  , d r u m s t i c k ,  ne i  nuc le i  dei  
leucoci t i  p o l i m o r f o n u c l e a t i  di  d iverse  specie d i  P r i m a t i  
s t a t o  r i s c o n t r a t o  pressoch~ simile a que l la  de lFUomo.  
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Microphotograph of female monkey leucocytes ( × 1000). a, Cebus 
apella, b, CercopiChecus ~nona, c, Papio leucophaeus, d, Papio hama- 

drias, e and f, Macaca irus. 
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Rate  of D e p l e t i o n  of N o r a d r e n a l i n e  in s o m e  
P e r i p h e r a l  T i s s u e s  I n d u c e d  by  a R e s e r p i n e  

I n j e c t i o n  z 

R e s e r p i n e  dep le t e s  t h e  m o n o a m i n e  s to res  in  t h e  n e r v o u s  
s y s t e m  2. I n  t h e  b ra in ,  some  s y s t e m s  of s y n a p t i c  t e r m i n a l s  
c o n t a i n i n g  n o r a d r e n a l i n e  (NA) are  a f fec ted  rap id ly ,  whi le  
o t h e r s  are  dep l e t ed  o n l y  6 to  8 h a f t e r  t h e  a d m i n i s t r a t i o n  
of t h e  d r u g  ~. W i t h  t he  use  of a h i s t o c h e m i c a l  f luorescence 
reac t ion4 ,L  i t  has  now been  f o u n d  t h a t  in  t h e  p e r i p h e r a l  
t i s sues  st i l l  more  m a r k e d  dif ferences  in  respec t  to  t h e  

t i m e  course  of t h e  d e p l e t i o n  of t h e  t r a n s m i t t e r  s u b s t a n c e s  
m a y  exist .  

Seven  groups  of r a b b i t s  (each w i t h  3 a n i m a l s ) w e r e  
g i v e n  a s ingle  i.e. i n j e c t i o n  of r ese rp ine  a n d  ki l led a f t e r  
va r ious  per iods  of t i m e  t h r o u g h  a i r  e m b o l i s m  (doses a n d  
t i m e s  a re  f o u n d  in  t h e  Tables) ,  T i ssue  pieces (u te r ine  
horn ,  ov iduc t ,  ova ry ,  k idney ,  s u b m a n d i b u l a r  g land ,  skin)  
were t r e a t e d  m a i n l y  acco rd ing  to  t h e  t e c h n i q u e  of 
FALCK s. D u r i n g  t h e  h i s t o c h e m i c a l  t r e a t m e n t ,  t h e  N A  
s to red  in  t h e  ad rene rg ic  ne rves  is c o n v e r t e d  to  a s t r o n g l y  
f luorescen t  3 ,4 -d ihydro i soqu ino l ine  4. On  a c c o u n t  of th is ,  
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the  adrenergic  te rminals  show an intense f luorescence and 
can be easily s tudied  everywhere  in the  tissues. Deple t ion  
exper iments  in this  l abora to ry  have  shown t h a t  the  sensi- 
t i v i t y  of the  me thod  is so h igh  t h a t  the  t r ansmi t t e r  can be 
demons t r a t ed  even  af ter  a reduc t ion  of more t h a n  80% *. 

Expe r imen t s  wi th  d i f ferent  doses (Table I) showed t h a t  
t he  f luorescence of t he  adrenergic  nerves  h a d  d isappeared  
comple te ly  24 h a f te r  the  in jec t ion  o~ 1 and  5 mg/kg,  and 
was m a r k e d l y  reduced  a t  t he  dose level  of 0.2 mg/kg.  T h e  
h ighes t  dose was t h e n  used to  examine  the  t ime  course of  
the  N A  deplet ion.  As seen in Tab le  I I ,  t he  u ter ine  nerves  
were qui te  except ional .  T h e y  sti l l  con ta ined  a demons t ra -  
ble - a l though  reduced  - N A  con ten t  a t  12 h, while  no 
t r ansmi t t e r  could be  observed a t  4 h in t he  o ther  t issues 
examined.  

A possible species specif ici ty was t es ted  by  examin ing  
the  u terus  and the  submand ibu la r  g land  in d i f ferent  
animals  4 h af ter  a reserpine inject ion.  Four  u n t r e a t e d  
controls  and 4 in jec ted  animals  of each of t he  fol lowing 
species were used, The  animals  and doses used were:  
mouse, 25 mg/kg ;  rat ,  10 mg /kg ;  hamster ,  10 mg/kg ;  
and guinea-pig 20 mg/kg.  A m o n g  these  animals  only  the  
uter i  of guinea-pigs showed a weak  f luorescence af ter  the  
reserpine inject ion.  

Table I. Influence of dose of reserpine on noradrenaline depletion in 
the rabbit, ~4 h after the injection 

Dose in Noradrenalinc 
mg/kg in uterine 

adrenergic nerves 

All the  uter ine  nerves,  which  were found to be a lmos t  
exc lus ive ly  vasomoto r s  (confirming unpubl i shed  observa-  
t ions by  FALCK) seemed to reac t  s imi la r ly :  the  in tens i ty  
of the  f luorescence of the  adrenergic  nerves  decreased b u t  
r emained  4 and  12 h af ter  the  in jec t ion  of reserpine.  

The  resul ts  show t h a t  t he  adrenergic  vasomoto r s  of the  
r abb i t  and,  possibly, guinea-pig  u terus  reac t  to  reserpine 
m u c h  more s lowly t h a n  bo th  the  vascular  and  o the r  nerves  
in several  o the r  tissues. T h e  difference m i g h t  be  a t  leas t  
p a r t l y  expla ined  if t he  u te r ine  nerves  - in con t ras t  to t he  
o thers  - had  no or  a v e r y  low impulse  f low dur ing  the  ex-  
pe r iments  (FuxE  and  SEDVALLe). A d iminished  impulse  
flow, ob ta ined  by  a decent ra l iza t ion  of  t h e  lef t  super ior  
cerv ica l  gangl ion in 2 rabbi ts ,  d id  no t  p r e v e n t  t h e  com-  
p le te  deple t ion  of t he  m o n o a m i n e  in d i f ferent  t issues 
(skin, tongue,  submand ibu ta r  gland} observed  4 h a f te r  
t h e  in jec t ion  of 5 mg/kg.  I t  can thus  be concluded t h a t  
adrenergic  t e rmina l s  w i th  the  same genera l  func t ion  can 
differ (at least  quan t i t a t ive ly )  wi th  respec t  to basic 
propert ies .  This  is now exp lored  fur ther .  

Zusammenlassung. Nor-Adrena l in  (NA) ver schwinde t  
nach  e iner  Reserp in in jek t ion  im Ute rus  des Kan inchens  
l angsamer  als in anderen  Organen :  nach  12 h nock  Nach-  
weis yon  Aminen  in den vasomotor i schen  U t e r u s n e r v e n ,  
n ich t  abe t  zum Beispiel  in der  Gl. submandibularis. Ten-  
denz zu gleicher Reak t ion  zeigt  der  Ute rus  des Meer- 
schweinchens,  n ich t  aber  der  Ra t t e ,  der  Maus oder  des 
Hamste rs .  Es  wird  der  Schluss gezogen, dass verschiedene  
sympa th i sche  Nervenend igungen  gleicher Aufgabe  var i ie-  
rende  Grunde igenschaf ten  zeigen. 

O. NILSSON ~ 

5 0 
1 0 
0.~ ++ 
0.02 + + + +  

Department o I Histology, Karolinsha Instit.utet, 
Stockholm (Sweden), May  8, 1964. 

Table II. Influence of time on noradrenaline depletion after reserpine 
injection, 5 mg/kg rabbit 

h after 
injection 

Noradrenaline in adrener~c nerves: 

Uterus Other tissues 

0 + + + +  + + + +  
4 ++ 0 
12 + 0 
~4 0 0 

1 This study was aided by grant NB 02854-04 from the United States 
Public Health Service. 
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Rep roduc t ion  of Irradiated M o n k e y  Kidney  Cells: 
Observa t ions  on  Fixed  Sta ined Cultures  and  by  

PhaseContrast C i n e m a t o g r a p h y  

Tissue cul ture  cells are  used  t o d a y  largely  in t he  s t udy  
of the  biological  effects of radia t ion.  F o r  reasons a l r eady  
expressed in a previous  publ ica t ion  1, we prefer  to use 
p r i m a r y  m o n k e y  k idney  cell cul tures  (M. rhesus). In  t he  
course of the  research ment ioned,  we h a v e  no ted  t h a t  
i r rad ia t ion  wi th  X-rays  causes the  appearance  of g iant  
cells which con ta in  one or more micronuclei .  W e  h a v e  also 

shown how, under  t he  expe r imen ta l  condi t ions  which  we 
adop ted  and for expos i t ion  doses compr is ing  be tween  300 
and  1500 R,  t he  n u m b e r  of ceils w i th  micronucle i  and the  
n u m b e r  of  micronucle i  per  cell were p ropor t iona l  to  t he  
i r rad ia t ion  dose used. This  phenomenon  m u s t  be inc luded 
a m o n g  the  modif ica t ions  t h a t  occur  in the  rep roduc t ion  
of the  i r rad ia ted  cells, 

i p. VERANI, D. I]ALDUCCI, and M. CmozzoTro, Exp. Cell Res. 32, 
333 (1963). 


