
15. XII. 1966 Specialia 797 

T h e  C h r o m o s o m e  C o m p l e m e n t  of  
Nasalis larvatus ( W u r m  1781) 1 

During  m y  recent  s t ay  a t  the  Yerkes L a b o r a t o r y  in 
A t l an t a  as a guest  of Dr. OSMAN HILL, I had  the  oppor-  
t u n i t y  of s tudy ing  the  ca ryo type  of a female Nasal i s  lar- 
vatus 3. This extremely rare monkey  is of g rea t  in te res t  
in the  t a x o n o m y  and  phy logeny  of the  Old Wor ld  mon-  
keys. 

The  ch romosome  count  carr ied out  on 20 m e t a p h a s e  
p la tes  was found to  be 2n = 48 (see Figure  1). Since the  
an imal  s tudied  was a female i t  was impossible  to  iden t i fy  
the  X chromosomes .  The homologues  have  been d iv ided  
into 4 groups of chromosomes  similar in d imens ion  and 
morpho logy  (Figure 2). The division is to be considered 
provis ional  unt i l  it  is possible to s tudy  a male subject .  

The f irs t  group (A) conta ins  7 pairs  of me tacen t r i c  
chromosomes .  Chromosome pairs  Nos. 6 and 7 are of the  
same size and d i s t inc t ly  smaller  t h a n  ch romosome  pa i r  
No. 5. The second group (B) conta ins  9 pairs  of chromo-  
somes, all of which  are submetacen t r ic .  The th i rd  group 
(C) conta ins  7 pairs  of small  chromosomes,  all submeta -  
centric.  Tile four th  group (D) consists  of only  1 pai r  of 
ch romosomes  marked  by  a large achromat ic  region on 
one of the  a rms (see Figure 3). 

The chromosome n u m b e r  would lead us to t h i n k  im- 
media te ly  t h a t  N.  larvatus is re la ted  to the  an th ropo id  

apes a. On the  o the r  hand ,  the  ch romosome  morpho logy  
reveals  a r emarkab le  difference.  The  Nasal is  ca ryo type  
is indeed s imilar  to those  of Presbytis,  Colobus and  
Hylobates, all of which  exh ib i t  44 chromosomes  4. There  
is only a s l ight  or near ly  non-ex i s t en t  s imi lar i ty  to the  
ca ryo type  of the  o the r  Old Wor ld  p r ima te  species. 

Fig. 2. Reconstruction in pairs of homologous chromosomes of 
Arasalis larvatus female. 

Fig. 3. Chromosome marked by 
the achromatic region from 
earyotype of Nasalis larvatus. 

Riassunto.  I c romosomi  di Nasal i s  larvatus presen tano  
un numero  diploide di 2 n -  48. I1 cariot ipo p re sen ta  
mol te  s imil i tudini  con quello delle al t re  Colobinae e con 
le Hylobatinae.  
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Fig. 1. Metaphasic plates of the chromosomes of Nasalis larvatus 
female. 
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A U n i t a r i a n  H y p o t h e s i s  of A l t e r e d  R e a c t i v i t y  to  
S t r e s s  M e d i a t e d  b y  Bordetella pertussis  

Diverse act ivi t ies  of per tuss is  vaccine t h a t  affect  the  
reac t iv i ty  of the  mouse  or ra t  to stress have  been  the  sub- 
jec t  of m a n y  studies,  summar ized  in recent  reviews by  
PITTMAN 1, KIND 2, and Mu•oz 3. Inves t iga to r s  have  at-  
t r i bu t ed  these act ivi t ies  to various pa r t s  or chemical  com- 
ponen t s  of the  bacter ia l  cell. I t  appea red  to  us t h a t  a 
uni fying concept  migh t  be der ived f rom the  exis t ing da t a  
which  lie in an area where  such diverse fields as immu n -  
ology, pa tho logy  and pha rmaco logy  intersect .  Using b o t h  

publ i shed  evidence and as ye t  unpub l i shed  s tudies  of our  
own, we have  sought  to de te rmine  w h e t h e r  the  fac tor  or 
factors  responsible  for the  var ious  act ivi t ies  associa ted  
wi th  per tuss is  vaccine have  cer ta in  phys icochemica l  
proper t ies  in common.  3 such proper t ies  were s tud ied ;  
namely ,  effect  of heat ,  effect  of t r y p t i c  digest ion,  and  
paral lel  f rac t ionat ion.  By paral lel  f rac t iona t ion  we m e a n  

1 M. PITTMAN, Fedn Proc. Am. Socs exp. Biol. 16, 867 (1957). 
L. S. KIND, 13act. Rev. 22, 173 (1958). 

3 j.  MuNoz, Bact. Rev. 27, 325 (1963). 
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Properties of various biological activities of pertussis vaccine in the mouse or rat-  

EXPERIENTIA XXII[12 

Activities Heat labile Trypsin susceptible Parallel fraetionation �9 

Our Other Our Other Our Other 
work workers work workers work workers 

Immunogenicity 
Histamine sensitization 
Peptone shock enhancement 
Active anaphylaxis enhancement 
Precocious immuni ty  induction 
Adjuvanee for protein antigens 
Hyperacute experimental allergic 
encephalomyelitis induction 
Endotoxin lethality enhancement 
Lymphocytosis induction 

Yes 4 Yes s Yes 4 Yes 4 Yes 6 Yes 3~5,7 No 8,9,23 
Yes 10 Yes 11 Yes 2 Yes 12 Yes e Yes 2,~,7 No 3,3,23 
Yes 18 Yes 13 Yes 13 

Yes n Yes ~ Yes 3 
Yes ~4 Yes 4 

Yes 14 Yes 4 Yes a 
Yes t6 Yes 4 Yes 1~ 

Yes n Yes 24 Yes 24 
Yes 4 Yes 13 

The activity in question is found only in the same fractions as one or more of the other activities when at least one method of 
vaccine fraetionation is carried out. Numbers are literature references. 

t h a t  t h e  v a r i o u s  a c t i v i t i e s  d i s t r i b u t e  s i m i l a r l y  a m o n g  
f r a c t i o n s  w h e n  o n e  o r  m o r e  f r a c t i o n a t i o n  m e t h o d s  a re  
a p p l i e d  t o  p e r t u s s i s  v a c c i n e .  A c t i v i t i e s  t h a t  h a v e  b e e n  
s t u d i e d  b y  u s  o r  o t h e r s  w i t h  r e s p e c t  to  a t  l e a s t  o n e  of  
t h e s e  p r o p e r t i e s  i n c l u d e  t h e  f o l l o w i n g :  i m m u n o g e n i c i t y ,  
i n d u c t i o n  f a c t o r s  fo r  h i s t a m i n e  s e n s i t i v i t y ,  l y m p h o -  
cy to s i s ,  p r e c o c i o u s  i m m u n i t y ,  a d j u v a n c e  for  p r o t e i n  a n t i -  
gens ,  a n d  e n h a n c e m e n t  f a c t o r s  for  p e p t o n e  s h o c k ,  h y p e r -  
a c u t e  e x p e r i m e n t a l  a l l e rg ic  e n c e p h a l o m y e l i t i s ,  e n d o t o x i n  
l e t h a l i t y  a n d  a c t i v e  a n a p h y l a x i s .  W e  h a v e  s u m m a r i z e d  
t h e  c o m b i n e d  r e s u l t s  in  t h e  T a b l e .  I n  t h e  m o r e  i n t e n s i v e l y  
s t u d i e d  a r e a s  t h e  r e f e r e n c e s  a r e  r e p r e s e n t a t i v e  r a t h e r  t h a n  
e x h a u s t i v e .  

T h e  e v i d e n c e  t e n d s  t o  i n d i c a t e  t h a t  in  so  f a r  a s  t h e s e  
a c t i v i t i e s  h a v e  b e e n  t e s t e d ,  t h e y  a r e  h e a t  lab i le  (100~  
fo r  30 m i n )  a n d  t h e y  a r e  d e g r a d e d  b y  t r y p s i n .  W i t h  re-  
s p e c t  t o  t h e  t h i r d  p r o p e r t y ,  p a r a l l e l  f r a c t i o n a t i o n ,  t h e  
e v i d e n c e  is c o n f l i c t i n g  in  t h e  ca se  of  2 a c t i v i t i e s ,  t h e  
i m m u n o g e n  a n d  t h e  h i s t a m i n e  s e n s i t i z i n g  f a c t o r  ( H S F ) .  
A l t h o u g h  a g r e e m e n t  is g e n e r a l  t h a t  t h e  s e p a r a t i o n  of  
t h e s e  2 a c t i v i t i e s  is  e x c e e d i n g l y  d i f f i cu l t ,  t h e  q u e s t i o n  o f  
t h e  p o s s i b i l i t y  of  t h e i r  s e p a r a t i o n  is u n d e c i d e d  a t  p r e s e n t .  
W e  feel  t h e  n e g a t i v e  f i n d i n g s  m a y  be  b a s e d  o n  a d i f f e r e n -  
t i a l  l a b i l i t y  of  t h e  2 a c t i v i t i e s  in  t h e  s a m e  m o l e c u l e .  H e n c e  
we  feel  j u s t i f i e d ,  o n  t h e  b a s i s  of  t h e  t o t a l  e v i d e n c e  t h u s  
f a r  a c c u m u l a t e d ,  t o  p r o p o s e  t h e  h y p o t h e s i s  t h a t  a l l  o f  
t h e s e  a c t i v i t i e s ,  a s  we l l  a s  o t h e r s  fo r  w h i c h  t h e r e  is a s  y e t  
n o  p h y s i c o c h e m i c a l  d a t a  ( e n h a n c e m e n t  of  s t r e s s  to  co ld  ~9, 
a n o x i a  20, i r r a d i a t i o n  2~, a m o n g  o t h e r s )  a re  a t t r i b u t a b l e  to  
o n e  p r o t e i n a c e o u s  h e a t  l ab i l e  s u b s t a n c e ,  p r e s u m a b l y  t h e  
w h o o p i n g  c o u g h  i m m u n o g e n .  W e  feel  i t  w o u l d  v i o l a t e  t h e  
l a w  of  p a r s i m o n y ,  a n d  p e r h a p s  a l so  t h a t  o f  p r o b a b i l i t y ,  
to  a s s u m e  t h a t  d i f f e r e n t  s u b s t a n c e s  of  t h i s  b a c t e r i u m  
h a v e  t h e s e  p r o p e r t i e s  in  c o m m o n .  T h e  b l a n k  s p a c e s  of  t h e  
T a b l e  s u g g e s t  o n e  a v e n u e  o f  e x p e r i m e n t a l  a p p r o a c h  to  t h e  
v e r i f i c a t i o n  o f  t h i s  h y p o t h e s i s  w h i c h  we a r e  a c t i v e l y  p u r -  
s u i n g .  I f  v e r i f i c a t i o n  s h o u l d  be  a c h i e v e d ,  t h e  r e s u l t  w o u l d  
b e  a u s e f u l  s i m p l i f i c a t i o n  of  a c o m p l e x  f ie ld  of  i n v e s t i g a -  
t i on .  

W h e n  we  f i r s t  c o n s i d e r e d  t h i s  c o n c e p t ,  we  o m i t t e d  t h e  
w e l l - k n o w n  a d j u v a n c e  of  p e r t u s s i s  v a c c i n e  for  u n r e l a t e d  
a n t i g e n s  f r o m  t h e  l i s t  of  a c t i v i t i e s  b e c a u s e  o f  t h e  p r e v a i l -  
i n g  a s s u m p t i o n  t h a t  t h e  e n d o t o x i n  of  t h e  o r g a n i s m  w a s  
r e s p o n s i b l e .  H o w e v e r ,  r e p e a t e d  e x p e r i m e n t s  d e m o n -  
s t r a t e d  t h a t  t h e  a d j u v a n t  a c t i v i t y  of  p e r t u s s i s  v a c c i n e  for  
m i c e  a t  l e a s t  w a s  h e a t  l ab i le  a t  l eve l s  t h a t  do  n o t  a f f e c t  
t h e  e n d o t o x i n  ~5. W e  s u b s e q u e n t l y  f o u n d  t h a t  t h e  a d j u -  
v a n t  a c t i v i t y  u n d e r w e n t  p a r a l l e l  I r a c t i o n a t i o n  w i t h  t h e  
i m m u n o g e n  4. T h e  e n d o t o x i n  h a s  a l so  b e e n  i m p l i c a t e d  in  
h i s t a m i n e  s e n s i t i z a t i o n  22, b u t  we  h a v e  s h o w n  t h a t  t h i s  is 

a m i n o r  s o u r c e  o f  s e n s i t i z i n g  a c t i v i t y ,  d i f f e r i n g  in  d e g r e e  
a n d  k i n d  f r o m  t h e  c l a s s i c a l  H S F  of  p e r t u s s i s  v a c c i n e  1~ 

Rdsumd. C h e z  la  S o u r i s  e t  le R a t ,  les v a r i a t i o n s  de  l ' a c -  
t i v i t 6  s e n s i b i l i s a n t e  d u  v a c c i n  a n t i c o q u e l u c h e u x  p e u v e n t  
4 t r e  d u e s  ~ u n e  s eu l e  s u b s t a n c e ,  6 t r o i t e m e n t  a p p a r e n t 6 e  
ou  i d e n t i q u e  ~ l ' i m m u n o g 6 n e .  C e t t e  h y p o t h 6 s e  se b a s e  s u r  
l ' 6 v i d e n c e  de s  p r o p r i 6 t 6 s  q u ' o n t  e n  c o m m u n  la l ab i l i t 6  
c a l o r i f i q u e ,  la  p r o t o l y s e  e t  le f r a c t i o n n e m e n t  paral l61e.  
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