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Nuclear Protrusions in the Polymorphonucleated 
Leucocytes of the Anthropoid Apes 1 

In  a p re l iminary  note,  we s tudied  the  frequencies  of 
t he  so-called d rums t i ck  in the  po lymorphonuc lea t ed  
leucocytes  of d i f ferent  species of female monkeys  2. 

Here  we refer  to a more extens ive  analysis  of the  f requen-  
cy of the  appendices  of the  t ype  A and  C of the  KOSENOW 
classif icat ion 3 associated wi th  the  po lymorphonuc lea t ed  
leucocytes  of the  an th ropo id  apes. The p resen t  da t a  are 
no t  comparab le  wi th  one of the  previous ly  publ i shed  
lists 4 because t h e y  refer only  to  the  po lymorphonuc lea t ed  
leucocytes.  

We analysed  the  blood smears  of 5 female and 3 male 
orangs,  7 female and 3 male gorillas, 1 female and 1 male 
chimpanzees .  For  each animal  we s tudied  1000 polymor-  
phonuc lea ted  leucocytes.  The da t a  are r epor ted  in the  
Table.  

F r o m  the  above resul ts  we can f irs t  observe the  h igher  
frequencies  of th is  t ype  of p ro t rus ion  in the  an th ropo id  
apes in compar i son  wi th  those  of man.  Secondly  we can 
d i f ferent ia te  the  3 genera  of an th ropo id  apes according 
to the  f requency  of these  appendices .  In  the  gorilla a 
mean  of 14.16% wi th  a h igher  f requency  of 18.7% and  a 
lower of 10.4% was reckoned.  In  the  orang a mean  of 
7.38% wi th  a h igher  f r equency  of 10.6% and  a lower of 
4.8% was reckoned.  In  b o t h  the  ch impanzees  s tud ied  a 
f requency  of 4% was reckoned.  The frequencies  of these  
appendices  in the  d i f ferent  sexes of the  species s tudied  
are no t  apprec iab ly  different .  

Moreover,  as shown in the  mic ropho tog raphs  pre-  
sen ted  in the  Figure,  some po lymorphonuc l ea t ed  leuco- 
cytes  of t he  di f ferent  species s tud ied  show t h a t  more t h a n  
one of these  pro t rus ions  are p resen t  in one nucleus and  
tha t ,  in some cases, t h e y  are ve ry  similar in size and  mor-  
phology.  The p resen t  da t a  do no t  allow us to  i n t e rp re t  
these  s t ruc tures  as due only  to  t he  Mlocyclic condi t ion  of 
the  X-ch romosome ,  as was done  in the  case of a s imilar  
s t ruc ture ,  the  so-called drumst ick ,  in man.  

Research  is in progress  to  es tabl ish  whe the r  these  
s t ruc tu res  are even tua l ly  re la ted  to the  inac t iva t ion  of 
some o the r  ch romosomse  s. 

Frequencies of appendices observed in the polimorphonucleated 
leucocytes of the anthropoid apes 

Species, 
name 
and sex 

% of appendices observed 
in respect to the polymor- 
phonueleated leucocytes 

Pongo pygmaeus 

Jowata (9) 10.6 
Jada (~) 4.8 
Kitchee (~) 6.3 
Sya (~) 8.1 
Tupa (9) 6 
Sungei (~) 6.4 
Dyak (~) 10.1 
Kampong (c~) 6 
Bukit (d') 8.2 

Gorilla gorilla 
Fini (~) 14.6 
Shamba (~) 14.3 
Choomda (~) 11.5 
Oko (~) 14.5 
Katooma (~) 16.2 
Banga (~) 15.4 
Anka (9) 14 
Rawn (c~) 10.4 
Badam ((~) 18.7 
Ozoun (d') 12 

Pan troglodytes 

TO, (~) 4 
TO2 (c~) 4 
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Microphotographs of the nuclear protrusions of different individuals of anthropoid apes: (a) female orang outan (Jawata); (b) and (c) 
female gorilla (Oko); (d) female gorilla (Shamba); (e) and (f) male gorilla (Colobar). • 1000. 
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Riassunto. E s t a t a  c o n d o t t a  u n a i n d a g i n e  sul  n u m e r o  delle 
p r o t r u s i o n i  nuc l ea r i  del t ipo  d r u m s t i c k  nei  leucoci t i  pol i-  
m o r f o n u c l e a t i  di d ivers i  e s e m p l a r i  di A n t r o p o m o r f e  (Goril- 
la, Pan, Pongo). Ques t e  p r o t r u s i o n i  sono  s t a t e  ris c o n t r a t e  
in e n t r a m b i  i sessi,  t a l v o l t a  anche  p ih  di u n a  (fino a 6) p e r  

nuc leo  ed in p r o p o r z i o n e  d ive r s a  nelle d ive r se  speci .  

B. CHIARELLI and M. SARTI 

Centro di Primalologia, Islitulo di A nlropologia, 
Universitd~ di Torino (Italy), May 22, 1966. 

Q u a n t i t a t i v e  D e t e r m i n a t i o n  of A d e n o v i r u s  A n t i -  
g e n s  b y  M e a n s  of a F l u o r e s c e n t  P r e c i p i t i n  T e s t  ~ 

A q u a n t i t a t i v e  f l uo re scen t  p r ec ip i t i n  t e s t  for  de t e r mi -  
n a t i o n  of s u b m i c r o g r a m  a n d  m i c r o g r a m  a m o u n t s  of an t i -  
gens  w a s  desc r ibed  r e c e n t l y  2. T h e  p r e s e n t  c o m m u n i c a t i o n  
s h o w s  t h a t  th i s  t e s t  can  be success fu l ly  app l i ed  to  s tud ie s  
on  a d e n o v i r u s  an t igens .  

P r o t o t y p e  seed v i ruses ,  o b t a i n e d  f r o m  the  A m e r i c a n  
T y p e  Cu l tu r e  Collect ion,  were  p r o p a g a t e d  in m o n o l a y e r  
cu l t u r e s  of H e L a  cells. I n f e c t i v i t y  t i t r a t i o n s  were  per -  
f o r m e d  in K B  cells. 

The  g lobu l in  f rac t ion ,  o b t a i n e d  f r o m  re fe rence  equ ine  
a n t i s e r a  a ( p r e p a r e d  a g a i n s t  K B  ce l l -g rown a d e n o v i r u s e s )  
b y  p r e c i p i t a t i o n  w i t h  h a l f - s a t u r a t e d  a m m o n i u m  sulfa te ,  
was  d i sso lved  in t he  or ig ina l  v o l u m e  of a b u f f e r  so lu t ion ,  
0 . 0 2 5 M  w i t h  r e spec t  to  b o t h  s o d i u m  c a r b o n a t e  and  
s o d i u m  b i c a r b o n a t e ,  a n d  w a s  d ia lyzed  o v e r n i g h t  a g a i n s t  
10 v o l u m e s  of t he  s a m e  buf fe r  c o n t a i n i n g  0.1 m g / m l  of 
f luoresce in  i s o t h i o c y a n a t e  (FITC) .  T h e  u n b o u n d  F I T C  
was  t h e n  r e m o v e d  b y  e x h a u s t i v e  d ia lys is  a g a i n s t  p h o s -  
p h a t e - b u f f e r e d  sal ine (0.007 M p h o s p h a t e ,  0.14 2VI s o d i u m  
chloride,  p H  7.2). A n  equa l  v o l u m e  of c o n t r o l  a n t i g e n  
(non- infec ted  H e L a  cells a n d  f luids w i t h  m e d i u m  a n d  new-  
b o r n  calf  s e r u m  t r e a t e d  u n d e r  c o n d i t i o n s  iden t ica l  to  
those  g iven  for  in fec ted  cells and  fluids) w a s  a d d e d  to the  
F I T C - c o n j u g a t e d  p r e p a r a t i o n s  of an t ibod ies .  T h e  mix -  
t u r e s  were  t h e n  i n c u b a t e d  for  30 m i n  a t  37 ~ left  over -  
n i g h t  a t  4 ~ and  s t o r ed  a t  -- 20 ~ 

T h e  f l u o r e s c e n t  p r e c i p i t i n  t e s t  h a s  been  desc r ibed  in 
de ta i l  e l sewhere  2. A l i q u o t s  of 0.2 1.0 ml  of a n t i g e n  a n d  
0.2 ml  of F I T C - c o n j u g a t e d  a n t i b o d y  p r e p a r a t i o n  (con- 
s t a n t  a m o u n t s  of each  a n t i g e n  a n d  a n t i b o d y  t h r o u g h o u t  
t he  e x p e r i m e n t s )  we re  u sed  for  each  tes t .  

T h e  r e su l t s  s u m m a r i z e d  in t he  f i r s t  2 c o l u m n s  of t h e  
Tab l e  s h o w  the  s e n s i t i v i t y  of t he  tes t .  T h e  r a t i o  of 
TCIDs0 va lue  to  f luo rescence  r e a d i n g  r a n g e d  f r o m  1.2- 10 ~ 
to  2 .9 .10  a w i t h  t he  e x c e p t i o n  of a d e n o v i r u s  5, w h i c h  h a d  
a ra t io  of 1.3.104. These  d i f ferences  p r o b a b l y  ref lect  dif- 
f e ren t  levels of a n t i g e n  p r o d u c t i o n  b y  cells in fec ted  w i t h  
d i f fe ren t  a d e n o v i r u s e s .  T h e  r eac t ions  of a n t i g e n  p r e p a r a -  
t i ons  w i t h  h o m o l o g o u s  a n t i s e r a  in genera l  g r e a t l y  ex-  
ceeded the  r e a c t i o n s  o b t a i n e d  w i t h  h e t e r o l o g o u s  an t i se ra .  
To  o b t a i n  c o m p a r a b l e  d a t a  on  t h e  rec ip roca l  c ross  reac-  
t i ons  b e t w e e n  a n t i g e n s  p r e s e n t  in t h e  i n d i v i d u a l  v i r u s  
p r e p a r a t i o n s ,  t he  v a l u e s  of R 4 were  ca lcu la ted  a n d  are  
also p r e s e n t e d  in t he  Table .  These  va lue s  c o r r e s p o n d  to  
t he  geome t r i ca l  a v e r a g e s  of r e a d i n g s  a b t a i n e d  f r o m  
h e t e r o l o g o u s  r e a c t i o n s  d iv ided  b y  the  geome t r i ca l  ave r -  
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Fluorescent immunoprecipitation reactions between adenovirus antigens and antisera 

Antigen R values ~ 

Type Log Fluores- Antisermn type 
titer b cence ~ 

l 2 3 4 5 6 7a 8 9 10 13 

1 4.9 120 1.00 0.21 0.21 0.12 0.21 0.06 0.10 0.29 0.14 0.43 0 
2 5.4 95 0.11 1.00 0 0 0 0 0 0 0 0 0 
3 4.0 16 0.21 0 1.00 0 0.31 0.10 0.90 0.19 0 0 0 
4 5.1 66 0.12 0 0 1.00 0 0 0 0.39 0 0 0 
5 6.3 150 0.21 0 0.31 0 1.00 0.08 0.13 0 0 0 0 
6 5.5 120 0.06 0 0.10 0 0.08 1.00 0.13 0 0 0 0 
7a 4.7 32 0.10 0 0.90 0 0.13 0.13 1.00 0.40 0 0 0 
8 4.1 45 0.29 0 0.19 0.39 0 0 0.40 1.00 0 0.30 0.25 
9 3.6 20 0.14 0 0 0 0 0 0 0 1.00 0.18 0 

10 3.7 28 0.43 0 0 0 0 0 0 0.30 0.18 1.00 0 
13 3.5 26 0 0 0 0 0 0 0 0.25 0 0 1.00 

R - reciprocal cross reactionS; the method of calculation is shown in the text. b Loga0 TCIDs0 in KB cells {absolute amount of virus in 
test). ~ tquorcseence readings on the Turner fluorometer after reactions with homologous sera. 


