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Meiotic Chromosomes  in the Male Slender Loris, LOris tardigradus lydekkarianus (Cabrera) 

Appl ica t ion  of cytogenet ics  to t axonomic  problems has 
grea t ly  helped in t he  classif icat ion of various groups of 
animals .  Chromosome studies  in pr imates ,  t hough  meagre,  
have  p rov ided  valuable  t axonomic  informat ion .  The 
lorises are considered as ances tors  of the  monkeys  1 and  
i t  was hoped  t h a t  s tudies  on lorises would be rewarding.  
The p resen t  s tudy  relates to  meot ic  c h r o m o s o m e s  of 5 
male lorises procured  f rom the  forests  of Madras,  South  
India .  The seminiferous tubules  exposed to 0.7% sodium 
c i t ra te  a t  room t e m p e r a t u r e  for 20 mini were s ta ined  
wi th  Feulgen and lacto-aceto-orcein.  P h o t o g r a p h s  of the  
desired s tages were t aken  f rom t e m p o r a r y  squash  prep-  
ara t ions  which  were la ter  made  pe rmanen t .  

Observations. Spermatogonia l  me taphase s  show 62 
chromosomes  and  consis t  of b o t h  m e t a  and  acrocent r ic  
chromosomes .  One of t he  large submetacen t r i c  chromo-  
somes,  t he  X chromosome,  shows a secondary  cons t r ic t ion  
(Figure 1). A similar  cons t r ic t ion  was also observed in 
the  X chromosome  of the  sex b iva len t  complex  (Fig- 
ures 6, 7d, e, f). 

Au tosomal  b iva lents  a t  p a c h y t e n e  show a charac-  
ter is t ic  ch romomere  appea rance  (Figure 2). The sex chro- 
mosomes  are enclosed in the  sex vesicle which s ta ins  
p ink  in Feulgen  prepara t ions .  Associat ion be tween  the  
sex ch romosomes  wi th in  the  vesicle is no t  clear. How-  
ever, dur ing  d ip lo tene  they  can easily be identif ied.  There  
are 30 au tosomal  b iva len t s  showing 2-3 ch i a sma ta  
(Figure 3). In  cer ta in  prepara t ions ,  the  sex chromosomes  
show a l ight ly s ta in ing euchromat ic  and  a dark ly  s ta in ing 
he t e roch roma t i c  segments  (Figure 5). In  b o t h  X and  Y 
chromosomes  the  cen t romere  lies in the  he t e roch roma t i c  
region. A secondary  cons t r ic t ion  lies t owards  the  dis ta l  
end of the  he t e roch roma t i c  s egmen t  of the  X (Figures 6, 
7d, e, f). In  the  shor t  euchromat ic  region, which is a t  t he  
dis ta l  end of one arm, ch iasma fo rma t ion  is not iced 
(Figure 5a). In  the  following stages, a typ ica l  l inear con- 
f igura t ion of t he  sex b iva len t  held  t oge the r  by  t e rmina l  
ch iasma (Figure 4) is seen. In  m e t a p h a s e  I, mos t  of the  
ch i a sma ta  are t e rmina l ized  excep t  in longer bivalents .  
The sex b iva len t  a lways occupies a per iphera l  pos i t ion 
(Figure 6) and  consists  of a large subme tacen t r i c  X 
(Figure 7a-f) and  small  me tacen t r i c  Y. Sex chromosomes  
segregate  in t he  first  divis ion (Figures 8, 9). 

Discussion.  The diploid n u m b e r  in th is  loris is 62, as 
also repor ted  by  EGOZCUE et  al. 2 f rom the  k idney  ceils 
cu l tured  in vi tro.  According  to EGOZCUE there  are 18 
pairs  of m e t a  or submetacen t r i c s  and  13 pairs  of acro- 
centr ic  chromosomes .  However ,  in the  o the r  Asian loris, 
Nycticebus coucang (2n = 50), t he  k a r y o t y p e  consists  of 
only  me tacen t r i c  ch romosomes  3. I t  is in te res t ing  t h a t  
in t h e s e  2 ecologically close species t he  morpho logy  and 
the  n u m b e r  of au tosomes  differ, while t he  sex chromo-  
somes appear  to  be similar,  i.e. t he  X is a long submeta -  
cent r ic  and  the  Y is a smal l  metacen t r ic ,  Thus  changes  
in t he  ch romosome  complex  in the  2 species have  been  
conf ined only  to  the  autosomes.  The morphological  
s imilar i t ies  of the  sex ch romosomes  p robab ly  ref lect  
the i r  conserva t ive  na tu re  4. 

In  the  pr imates ,  the  ch romosome  n u m b e r  t ends  to  
be reduced  by  the  decrease in  the  n u m b e r  of acrocentr ics  
t h r o u g h  s t ruc tu ra l  r ea r rangements .  On the  basis o f  this,  
BENDER and  CHU g regard species w i th  more  meta -  
centr ic  ch romosomes  as h ighly  'special ized'  whereas  those  
wi th  more  acrocentr ics  as 'generalized" The a s sumpt ion  
is t h a t  the  species wi th  a lower ch romosome  number  have  
d e p a r t e d  fa r the r  f rom the  ances t ra l  type .  Fol lowing th is  
a rgument ,  t he  slow loris, Nycticebus coucang, wi th  50 

Fig. 1. Spermatogonial metaphase showing 62 chromosomes. The 
X chromosome shows a secondary constriction (Sc). • 1200. 
Fig. 2. Pachytene nucleus with a se x vesicle (Sv). • 1200. Fig. 3. Di- 
plotene nucleus. Note the sex bivalent (S) highly distended. • 1200. 
Fig. 4. Diakinesis. The sex bivalent (S) shows a typical end-to-end 
association, x 1200. Fig. 5. Diakinesis. Portion of the nucleus with 
the sex chromosomes, Note a darkly staining (heterochromatic) 
and a lightly staining (euchromatic) region in the sex chromosomes. 
Chiasma (arrow) is seen in the euchromatic region. • 1800. 
Fig. 5a. Line drawing of Figure 5, Fig. 6. Metaphase I. 31 bivalents 
with the sex bivalent at the periphery. A secondary cotltrietion is 
seen at the distal end of the X chromosomes. • 1200. Fig. 7at .  Va- 
rious configurations of the sex bivalent. Arrow indicates the region 
of the centromere. Secondary constriction (So) is seen at the distal 
end of the X chromosome (d, e, f). • 1800. Fig. 8. Anaphase I. 
• 1200. Fig. 9. Secondary spermatocyte showing a highly con- 
densed X chromosome. • 1200. 
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me tacen t r i c  ch romosomes  is to  be considered more  
'special ized'  and  d iverged f rom the  ances t ra l  type ,  while 
the  s lender  loris, L. t. lydekkarianus wi th  62 chromo-  
somes compr is ing  b o t h  acro- and  metacent r ics ,  is re- 
garded  as 'general ized '  and nearer  to t he  ances t ra l  type .  

T h e  sex chromosomes  in pachy tene  are confined t o  the  
sex vesicle as in man,  mouse,  and field vole. The exac t  
na tu re  of associat ion wi th in  t he  vesicle is not  clear. At  
la ter  stages, however ,  the  2 segments ,  the  euchromat ic  
and he te rochromat ic ,  are recognisable.  Homology  be- 
tween  the  sex chromosomes  can be accounted  for only 
in th is  shor t  euchromat ic  segment .  Chiasma formed in 
this  segment ,  r ap id ly  terminal ises  to form typica l  end- 
to -end  type  of associat ion.  Similar associat ion has  also 
been  observed  in the  h a m s t e r  sex chromosomes  6 and  is 
considered to be due to the  crossing over  in a minu te  
euchromat ic  s egmen t  which terminal izes  before t h e y  
become visible as separa te  units .  

Fai lure  to d e m o n s t r a t e  a s ide-to-side par ing  be tween  
X and  Y in m a n y  m a m m a l s  has raised doub t s  regard ing  
ch iasma fo rma t ion  be tween  t h e m  ~-9. However ,  recen t  
e lec t ron microscope s tudies  10 have  clearly d e m o n s t r a t e d  
a s ide-to-side pair ing in the  sex vesicle of h a m s t e r  and 
mouse  11. 

Zusammen/assung. Die diploide Chromosomenzah l  bei 
Loris tardigradus lydekkarianus betr / igt  62, .  und  der 
K a r y o t y p  b e s t eh t  sowohl aus akro- wie aus metazen-  
t r i schen  Chromosomen.  B e o b a c h t u n g e n  fiber die meiot i -  
schen Chromosomen  des Mgnnchens  ergeben,  dass  sich 
die Chiasmaformat ion  zwischen X und  Y bef indet .  
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A S e r u m  Ant igen  Detected in Cattle by M i c r o - I m m u n o - D i f f u s i o n  

In t e re s t  in inher i ted  differences in se rum ant igens  
(allotypes) has been  increasing in recen t  years  in view 
of the i r  impor t ance  in genet ics  and in p lasma  pro te in  
chemis t ry .  In t raspec i f ic  genet ic  differences in serum pro-  
teins have  been descr ibed for a n m n b e r  of m a m m a l i a n  
species t-5. Very  recent ly  t h e y  have  been  de t ec t ed  in 
cat t le  6 also. This communica t i on  repor ts  a serum an t igen  
de t ec t ed  in ca t t le  by  micro- immuno-di f fus ion .  The ant i -  
serunl used for these  s tudies  was ob ta ined  by  i so- immuni-  
za t ion (one in jec t ion  s.c. and two i.m., each at  an in te rva l  
of 10 days ;  and  6 m o n t h s  later,  as a boos ter  dose, one 
more  inject ion s.c.) wi th  pooled bovine sera d i lu ted  1:1 
wi th  hemagg lu t ina t ion  buffer  (Difco Labora tor ies ,  De- 
troi t ,  USA) and  then  emulsif ied wi th  an equal  vo lume  
of F r e u n d ' s  comple te  ad juvan t .  Before being di luted,  
the  pool  of bovine  sera was frozen and  thawed  8 t imes  
to p roduce  some sl ight  dena tu ra t i on  or a l te ra t ion  of the  
p ro te ins  and in th is  way  to increase the i r  ant igenic i ty .  
Serum samples  were tes ted  on 26• 76,rnm microscope 
slides using 1% Special  agar-Noble  (Difco Laborator ies ,  
Detroi t ,  USA) as suppor t ing  medium.  The d i ame t e r  of 
the  wells was 1.7 mm,  the  d is tance  be tween  the  cent ra l  
well and  the  4 per iphera l  wells was 2 mm.  

E a c h  serum sample  was tes ted  und i lu ted  as well as 
d i lu ted  by  two-fold  di lut ions up to 1/8. The an t i se rum 
was used undi lu ted .  The slides were read  af ter  12 h. At  
th is  t ime  all t he  prec ip i ta t ion  lines had  developed and  
fu r ther  incuba t ion  did not  reveal  addi t iona l  lines. 

The mobi l i ty  of the  Ci(a + ) an t igen  (Figure) was s tudied  
by  immuno-e lec t rophores i s  using the  m i c r o m e t h o d  de- 
scr ibed by  HIRSCHFELD 7 (barb i tu ra te  buffer, p H  8.6, 
7 V /cm for 90 min).  

The da t a  of t he  Table correspond well wi th  the  resul ts  
expec ted  if t he  an t igen  follows mende l ian  segregat ion 
wi th  negat ive  subjec ts  homozygous  for a recessive gene 
Ci and  posi t ive  subjec ts  homozygous  or he te rozygous  
for the  allelic gene Ci A (named provis ional ly  using a two  

le t ter  abbrev ia t ion  der ived f rom the  n a m e  of the  an imal  
t h a t  p roduced  the  ant iserum).  As expected ,  ma t ings  of 
negat ive  pa ren t s  gave only  nega t ive  offspring. Mat ings  
of posi t ive  pa ren t s  gave at  least  75% posi t ive  offspring 

Immuno-electrophoresis mobility of the Ci(a+) antigen. Direction 
of migration: from left (cathode) to right (anode). Amidoschwartz 
staining. Upper trough: antiserum collected after the booster dose 
(same antiserum used for the immuno-diffusion studies). Lower 
trough: antiserum collected after the third injection. 
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