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Complete Robertsonian Fusion in the Malaysian 

The chromosomes of the  ar f iodacty l  mammal s  have  been 
extensively  studied. Three families (Bovidae, Cervidae 
and Suidae) seem to be character ized by widespread 
1Robertsonian chromosome changes resul t ing in the  reduc- 
t ion of chromosome number  while the  to ta l  number  of 
major  chromosome arms (N.F.) remain  re la t ively  un- 
changed. This and other  features, as well  as the  perspec- 
t ives,  have  been h ighl ighted  in a recent  review 1. I t  was 
poin ted  out  t ha t  there  were no ka ryo type  descript ions of 
any  of the  chevrot ians  (or mouse-deer) belonging to the  
fami ly  Tragulidae.  Two of the  3 species of mouse-deer  are 
represented in Wes t  Malaysia. These are Tragulus 
javanicus (Osbeck) and Tragulus napu (Cuvier). The 3rd 
species, T. meminna (Erxleben) is found in Ceylon and 
Ind ia  3. 

The present  repor t  is an a t t e m p t  to bridge the  gap in 
a r t iodac ty l  chromosomes,  a n d  concerns the  ka ryo type  
of the  lesser mouse-deer,  T. javanicus. 

Material and method. The mouse-deers s tudied were 
collected in Pasoh Fores t  Reserve,  Kua la  Pilah, N e g r i  
Sembilan, Wes t  Malaysia. The animals  were shot wi th  a 
0.410 shotgun. Wi th in  2 h of killing, the  bone mar row 
was collected and cul tured in Hank ' s  B S S  conta ining 
0.001% colchicine: the  incubat ion  period being 1 h .  
Chromosome slides were p r e p a r e d  by  the  air-drying 
me thod  and s ta ined  wi th  Giemsa. Two males and a single 
female  were studied. 

Results and discussion. All three specimens possess a 
diploid number  of 32 . -The  chromosome complement  
comprises only metacent r ic  and submetacent r ic  chromo- 
somes. As far as could be ascertained, the  X-chromosome  
is a large metacent r ic  e lement  while the  Y-chromosome 
is the  smallest  in the  complement  (Figure 1). The presum- 
ed X-chromosome  const i tu tes  about  7% of the  female  
haploid complement ,  and the  Y-chromosome const i tutes  
about  2.5%. The sex chromosomes are of the  usual  
X Y / X X  type.  

Among  the  autosomes, 1 of t hem (about the  5th largest) 
bears a secondary constr ict ion.  This  'marker '  chromosome,  
however,  is no t  consis tent ly  present  in all cells. I n  1 male  
and the  female specimens, the  'satel l i tes '  are ra ther  fa int  
(Figure 2). In  the  2nd male, on the  o ther  hand, 1 member  
of this au tosomal  pair  consis tent ly shows marked  and 
pronounced 'satel l i tes '  (Figure 1). The reason(s) for the  
observed difference in the  manifes ta t ion  of the  ' sa te l l i te '  
is no t  known. Secondary  constrict ions,  however,  have  
been repor ted  in var ious ar t iodactyls  a-5, and appear  to 
be a character is t ic  feature.  

Lesser Mouse-Deer (Tragulusjavanicus) 
Another  in teres t ing observat ion  is the  occurrence of 

chromat id  exchange during mitosis.  Only 1 c-metaphase  
has been found to exhibi t  this phenomenon  (Figure 3). 
I n  this mi to t ic  metaphase  only 1 medium-sized pair  is 
involved.  This  'crossing over '  of the  chromat ids  (possibly 
homologous) can result  in somat ic  mosaicism and/or  
chromosome aberrat ions.  Such aberrat ions as a result  of 
t r e a t m e n t  wi th  both  physical  and chemical  agents  have  
been well  documented  6. The  incidence of spontaneous 
occurrence is being invest igated.  

The  presence  of only metacent r ic  and submetacent r ic  
e lements  in the  ka ryo type  indicates complete  reduct ion  
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Fig. 1. Karyotype of male Tragulus javanicus. Arrow indicates Fig. 2. e-Metaphase of male T. javanicus showing taint 'satellite' 
chromosome with secondary constriction. (arrowed). 
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of the  p re sumed  ances t ra l  ch romosome  n u m b e r  i.e. all 
acrocentr ics  have  fused to form b i a rmed  chromosomes .  
UnIike the  mun t j  acs 7, s t he  n u m b e r  of maj or ch romosome  

arms of 64, however ,  is no t  ve ry  d i f fe rent  f rom those  of 
mos t  Bovidae,  Suidae and  Cervidae. This f i ts  well in to  
the  evo lu t ionary  h i s to ry  of these  ar t iodactyls .  

W h e t h e r  comple te  Robe r t son i an  fusion is a charac-  
ter is t ic  fea ture  of all t ragul ids  remains  to be conf i rmed.  
To th is  end, a t t e m p t s  are being made  to  secure spec imens  
of the  larger mouse  deer, T. napug. 

Zusammen/assung. Der malay ische  Tragul id  (Tragulus 
]avanicus) bes i tz t  2 n = 32. Alle Chromosomen  s ind ent-  
weder  me tazen t r i s ch  oder submetazen t r i sch ,  wobei  die 
me tazen t r i s chen  Y-Chromosomen am kle ins ten  sind. Die 
Sex-Chromosomen s ind v o m  gew6hnl ichen Typ,  wiihrend 
ein A u t o s o men p aa r  durch  das Vorhandense in  einer  
sekundgren  Kons t r i k t i on  charak te r i s ie r t  ist. 
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(Malaysia), 25 July 7972. 

Fig. 3. c-Metaphase of male T. javanicus showing chromatid exchange 
(arrowed). 
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A n t i m a l a r i a l  Act iv i ty  of  R a c e m i c  3 - E p i d i h y d r o q u i n i n e ,  3 - E p i d i h y d r o q u i n i d i n e  and the ir  V a r i o u s  
R a c e m i c  A n a l o g s  in Mice  Infected  w i t h  Plasmodium berghei 

Reduc t ion  of the  v iny l  subs t i t uen t  has only  a min imal  
effect  on the  an t imala r ia l  act ivi t ies  of quinine and  re la ted  
alkaloids l, 2. Natura l ,  unna tu ra l  and  racemic  d ihydro-  
quin ine  and  the  cor responding  d ihydroqu in id ines  are 
equal ly  act ive  as an t imalar ia l s  in mice infec ted  wi th  
Plasmodium berghei 3. In  order  to  de te rmine  the  impor t ance  
of the  s t e reochemis t ry  a t  C-3 in these  d ihydro  compounds ,  
( -k)-3-epidihydroquinine, ( ~c)-3-epidihydroquinidine and  
3 of the i r  respec t ive  analogs were p repa red  and tes ted .  
The-:toxicit ies and  act ivi t ies  of tile 2 d ihydro  series are 
summar ized  in Tables  I and  I I  respect ively.  

These compounds  were syn thes ized  by  the  m e t h o d  
previous ly  descr ibed for t he  p r epa ra t i on  of quinine  and  
quinid ine  S using the  appropr i a t e  i n t e rmed ia t e  wi th  t he  
requis i te  s t e reochemis t ry  a t  t he  centers  of a s y m m e t r y .  
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Table I. (-t-)-3-Epidihydroquinine analogs 

fl' 

Table II. (4-)-3-Epidihydroquinidine analogs 

R  J.2Hc, 
8' 

LDs0 , i.p. in 
R e, R:, R e, mice (mg/kg) 

Activity in mice vs. 
Plasmodium berghei 
MED (mg/kg) 

CH30 285• >200 

CH30 CHaO 230 >200 

C1 1504-10 100 

-O CH2-O- 2754-14 200 

R6' RT' Rs' LDs0, i.p. in 
mice (mg/kg) 

CHaO 1304-6 

CHaO CHaO 205 4- 0 

C1 1874-9 

-O-CH2-O- 1504-6 

Activity in mice vs. 
Plasmodium berghei 
MED (mg/kg) 

100 

100 

100 

100 


