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During combined organotypic  cu l ture  of the neonatal  mouse  hippocampus and m a m m i l l a r y  bodies ,  
bundles of ne rve  f ibers  fo rmed  between the explants ,  some  of them continuations of axons l o -  
cated in the alveus of  A m m o n ' s  horn.  It is suggested that h ippocampal  p y r a m i d a l  neurons ,  d e -  
p r ived  of the i r  a f fe ren t  inputs f rom other  bra in  s t r u c t u r e s ,  in t i s sue  cul ture  r ema ined  capable  
of  fo rming  e f fe ren t  p ro jec t ion  connections c h a r a c t e r i s t i c  of  neurons  of the intact  h ippocampus .  
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P rev ious  invest igat ions [1, 4, 5] showed that during combined cul ture  of  f r agmen t s  of the spinal  cord ,  
b ra in  s t e m ,  c e r e b e l l u m ,  and fo reb ra in ,  bundles of ne rve  f ibers  (axon br idges)  fo rm between the explantso On 
the bas i s  of  these  obse rva t ions ,  the p r o c e s s e s  of  format ion  of pro jec t ion  connections between isola ted explants 
of  d i f ferent  bra in  s t r u c t u r e s ,  which a r e  morpho log ica l ly  and functionally linked in vivo,  have been reproduced  
in v i t ro  and observa t ions  made  on them.  

One of  the ma in  pro jec t ion  s y s t e m s  of the h ippocampus  is fo rmed  by axons of py ramida l  ce l l s  of  A m m o n ' s  
horn  which t e rmina t e  on neurons  of  the media l  nucleus of  the m a m m i l l a r y  bodies  [8]. The object  of  the p re sen t  
invest igat ion was to study the potential  abi l i ty of  neurons  of  the isolated h ippocampus ,  the pos tna ta l  d i f f e ren t i a -  
tion of which was shown prev ious ly  [3, 7] to continue in v i t ro ,  to fo rm ef ferent  p ro jec t ions  to the m a m m i l l a r y  
bodies during combined cu l tu re  of  organotypic  explants  of  the h ippocampus and r n a m m i l l a r y  bodies of  newborn 
mice .  

E X P E R I M E N T A L  M E T H O D  

The methods  of organotypic  cul ture  of both the h ippocampus and m a m m i l l a r y  bodies we re  desc r ibed  p r e -  
viously [7, 9]. For  combined explantat ion t r a n s v e r s e  sect ions  of the h ippocampus  were  a r r a n g e d  with the t i m -  
b r ia  toward the dorsa l  edge of the explants of  the m a m m i l l a r y  bodies (Figo 1)~ Pa i r ed  explants  were  cul tured 
under conditions s i m i l a r  to those used for the cul ture  of single explants~ The cul tures  we re  studied in t rav i ta l ly  
and impregnanted  with s i l ve r  by Wolf 's  modif ica t ion of H o l m e s '  method [10] and by Bodian 's  method [6]. 

EXPERIMENTAL RESULTS 

The morphology  of the l iving neurons  and the f ibrous s t ruc tu re  of  the organotypic  explants  of the neonatal  
mouse  hippocampus were  desc r ibed  by the wr i t e r  p rev ious ly  [2]. On the bas i s  of the exper imen ta l  r e su l t s  it 
was  suggested that  during cul ture  bundles of ne rve  f ibers  c h a r a c t e r i s t i c  of  the intact  h ippocampus  fo rm in these  
explants ,  and that  one of these  bundles is a s y s t em of e f ferent  pro jec t ion  connect ions of  the entorhinal  cor tex  
(the pe r fo ran t  path),  whereas  the o the r ,  located in the a lveus ,  is fo rmed  by axons of py ramida l  ce l l s  of A m m o n ' s  
horn.  

In living cul tures  of the m a m m i l l a r y  bodies single and grouped ne rve  cel ls  located both in the cent ra l  
pa r t s  of the explants and in i ts  pe r iphe ra l  zone could be obse rved  a f t e r  the 8th-10th day of cul ture .  In explants 
of  the m a m m i l l a r y  bodies impregnanted  with s i lve r  on the 10th-12th day of cul ture  or  l a t e r ,  ne rve  f ibers  were  
seen  to be a r r anged  diffusely or  as  bundles,  and n e r v e  cel l  bodies also were  observed .  
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Fig. 1. T r a n s v e r s e  sect ion through hippo-  
campa l  format ion  (I-I D and m a m m i l l a r y  
bodies (MB) explanted for combined cu l -  
tu re .  Pho tomicrograph  taken on day of 
explantat ion.  

Fig. 2. F ibrous  s t ruc tu r e s  fo rmed between explants of  h ippocampus  
and m a m m i l l a r y  bodies :  a) l iving unstained cul ture  (7 days in v i t ro ,  
35• b) n e r v e  f ibers  impregna ted  with s i l ve r  by Bodian~s method 
(16 days  in v i t ro ,  900 • 

During combined cul ture  of the h ippocampus  and m a m m i l l a r y  bodies f ibrous s t r u c t u r e s  began to fo rm 
between the explants a f te r  the 4th-5th day in v i t ro  (Fig. 2a). The m o s t  intensive mig ra t ion  of neurogl ia l  cel ls  
took p lace  f rom a r e a s  of  the explants facing one another;  according  to Viktorov [1], this is evidence of the a c -  
t ive par t ic ipa t ion  of the neurogl ia  in the fo rmat ion  of 'Taxon b r idges"  between the pa i red  explants .  

Impregnant ion  of the cul tures  on the 10th-12th day a f te r  explantation revea led  bundles of ne rve  f ibers  
leaving the h ippocampus and pene t ra t ing  to different  depths into the m a m m i l l a r y  bodies  (Fig. 2b). Since t i s sue  
f r agmen t s  used for  combined explantat ion were  comple te ly  isola ted f rom each other  it is evident that the f o r -  
mat-ion of these  bundles was due to growth of ne rve  f ibers  outside the explant and took place during cul ture .  
These  bundles w e r e  obse rved  to contain unbroken ne rve  f ibers  which were  continuations of f ibers  located in 
the a lveus  of  Ammon ' s  horn and which thus w e r e  axons of hippocampal  py ramida l  neurons .  It can tenta t ively  
be sugges ted  that the n e r v e  ce l l s  of  the m a m m i l l a r y  bodies induced the or iented growth of these  axons,  for 
if  the h ippocampus  is cul tured in the absence  of the m a m m i l l a r y  bodies ,  axons of  the ne rve  cel ls  we re  not 
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formed into bundles on leaving the explant, but spread from it in different  di rect ions .  

The p resen t  resu l t s  a r e  evidence that neurons of  the neonatal mouse hippocampus,  under the conditions 
of organotypic cul ture ,  remain  capable of forming project ion nerve  f ibers  not only with the explant i t se l f  (the 
pe r fo ran t  path),  but also toward explants of the m am m i l l a ry  bodies.  The possibi l i ty  of the formation of p r o -  
ject ion connections cha rac te r i s t i c  of the hippocampus in vitro points to the re la t ive  autonomy and plast ici ty  
of  the p roces se s  of or iented growth of axons of ne rve  cells  despi te  the complete  absence of a f ferent  influences 
f rom surrounding brain s t ruc tu res .  
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