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On the  I s o l a t i o n  a n d  C u l t i v a t i o n  of  I n t r a c e l l u l a r  

S y m b i o t e s  of OrBzaephilns sarlnamensls L. 
( C u c u j i d a e :  C o l e o p t e r a )  

Associa t ion  of in t r ace l tu la r  bac t e r i um- l i ke  micro-  
organisms wi th  Oryzaephilus surinamensis L. was f irs t  
discovered a n d  s t u d i e d  by  PlV2RAN~rON11. L a t e r  K o c h  ~ 
worked ou t  the i r  m o r p h o l o g y ,  d e v e l o p m e n t  and  m o d e  
of t r a n s m i s s i o n  f r o m  one gene ra t i on  to  t h e  succeed ing  
one. He  p roved  t h a t  t h e y  are passed  on to the  p r o g e n y  
by m e a n s  of ovar io le  in fec t ion  in t he  ear ly  s tages  of 
deve lopmen t  of egg in t he  female  beetle .  PANT a n d  
FRAENKELaextended the  s tud ies  to  inc lude  the  func t iona l  

The s ter i l iz ing fluid was m a d e  by  mix ing  t o g e t h e r  m e r -  
curic  chlor ide  0.5 g, sod ium chlor ide  6"5 g, h y d r o c h l o r i c  
acid 1.25 ml,  abso lu te  alcohol  500 ml a n d  w a t e r  t o  m a k e  
1000 ml, The  eggs were  t r e a t e d  in th is  f luid for 20 rain 
fol lowed by  35 rain exposure  to  s ter i le  70% e t h a n o l  a n d  
t h e n  f inal ly washed  in s ter i le  w a t e r  for a t  leas t  5 rain. 
In this  way  egg-surface  could  be  s ter i l ized w i t h o u t  a n y  
ill effect  on the  eggs. A s ter i l i ty  t e s t  was a l w ay s  r u n  b y  
inocu la t ing  ster i l ized whole  eggs as such in t he  n u t r i e n t  
m e d i u m  and  i ncuba t i ng  a t  37"C for 24 h a f t e r  wh ich  an  
absence  of c o n t a m i n a t i o n  ind ica ted  the  succe:~sful sur -  
face s ter i l izat ion.  A n o t h e r  b a t c h  of s imi lar ly  t r e a t e d  
eggs was m a c e r a t e d  in steri le  wa te r  and  the  s u s p e n s i o n  
was  t r ans f e r r ed  asep t ica l ly  in to  the  cu l tu re  m e d i u m .  
A f t e r  24 h of i ncuba t ion  a t  37°C, the  cu l ture  m e d i u m  
was full of g rowing  s y m b i o t e s  of s imilar  t ype  as t h a t  
found  in t h e  egg-smear  (Fig. 1). The  cu l t i va t ed  s y m b i o -  

Fig. 2.-- Photomicrograph of cultivated symbiotes of 
O. surinamnesis. 

Fig. 1.--Photolnien~graph of egg slnear of O. surinamcnsis showing 
bacterium like syinbiotes. 

aspects of t h e  symbios i s  a n d  conc luded  t h a t  the  s y m -  
biotes m a y  be  s u p p l y i n g  some of t he  accessory  g r o w t h  
factors. 

Some a t t e m p t s  are  r e p o r t e d  to  h a v e  been  m a d e  to  
cult ivate t h e  s y m b i o t e s  ou t s ide  the  b o d y  of the  insec t  
in art if icial  media ,  b u t  t h e y  were  neve r  successful  a. We 
have now" been  able  t o  cu l t i va t e  successfu l ly  the  bac-  
terium-like s y m b i o t e s  of Oryaaephilus surinamensis on 
lac tosenut r ien t  b r o t h  cons i s t ing  of t h e  fol lowing in- 
gredients : 

Beef  e x t r a c t  . . . . . .  3,0 g 
P e p t o n e  . . . . . . . .  5.0 g 
Lac to se  . . . . . . . .  5-0 g 
Dis t i l led  w a t e r  . . . . .  1000-0 ml 
p H  a d j u s t e d  to  7-7.2 

To th i s  m e d i u m  was  a d d e d  the  inocu lum con ta in ing  
symbiotes  o b t a i n e d  f r o m  eggs. The  eggs were  ex t e rna l l y  
sterilized a f t e r  t h e  m a n n e r  desc r ibed  by BEGG and  SAnG 4. 
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tes  are 2-4 1, × 2-3 l* in size and  g r a m  nega t ive  (Fig. 2). 
Af t e r  30 h of incuba t ion ,  t h e y  s t a r t  fo rming  long cha ins .  
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Zusammen[assung 

Bak te r i en f&nl i che  S y m b i o n t e n  yon  E i e r n  der  O. 
surinamensis s ind  auf  k i i n s t l i chem L a k t o s e - N ' ~ h r b o d e n  
mi t  Erfo tg  gez i i ch te t  worden .  Die Z u c h t f o r m e n  s e h e n  
gIeich aus  wie die S y m b i o n t e n  der  Eier .  

* Present address: Division of Entomology, Indian Agricul- 
tural Research Institute, New Delhi 1~2, India. 
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