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Abstrac t 
A hippocampa l  phenomeno n Icnow n a s th e shaq > wav e i s corre -
late d wit h a  cel l  firing  patter n tha t  recapitulate s a n earlie r  cel l 
firing  pattern .  Th e earlie r  cel l  firing  patter n i s drive n b y externa l 
stimul i  whil e th e recapitulativ e cel l  firing  arise s spontaneousl y 
fro m withi n th e hippocampus .  W e postulat e tha t  th e shar p 
wave associate d cel l  firing  dui t  occur s i n th e awak e stat e pro -
vide s th e basi s fo r  severa l  well-know n phenomen a tha t  involv e 
sel f  remindings .  Th e hypothesi s ex|dain s th e resolutio n o f  cog -
nitiv e impasse s b y hypothesizin g a n explicit ,  kxalized ,  interna l 
mechanis m tiiat  remind s on e o f  a n initiall y  unsuccessfu l  m e m-
or y retrieval .  Combinin g thi s hypothesi s wit h idea s expresse d 
by other s provide s a  two-fol d vie w o f  shar p wav e associate d cel l 
firing :  Recapitulativ e cel l  firing  (1 )  mediate s th e consolidatio n o f 
intermediat e hippocampa l  m e m c x y int o kxig-ter m neocortica l 
memory durin g d o w w a v e sleep ,  an d (2 )  drive s implici t  (uncon -
scious )  neocortica l  reprocessin g o f  unresolve d issues . 

Introduction 

M a ny cognitiv e phenomer u involv e unfinishe d business ,  tha t  is ,  task s 
tha t  ar e unresolve d an d tha t  on e m a y retur n t o eve n i n th e absenc e o f 
externa l  reminders .  Thes e includ e th e Zeigami k phenomenon ,  tip-of -
the-tongu c ( T O T )  states ,  incubatio n effects ,  self-initiate d retrieva l  i n 
prospectiv e remembering ,  an d reminiscenc e effects .  Thes e phenom -
ena shar e on e notabl e characteristic :  self-initiate d reminding s appea r 
t o restar t  previousl y discontinue d task s i n suc h a  w a y tha t  th e chance s 
of  successfu l  tas k resolutio n m a y b e enhanced .  Th e mechanis m re -
sponsibl e fo r  reminding  on e t o resum e a n unresolve d tas k couk l  b e 
cuin g fro m encounter s wit h stimul i  associate d wit h th e uiuesolve d 
task ,  a  mechanis m roote d i n cue-dependen t  m e m o r y theory . 

Based on neurophysiological observations in rats, we propose an al-
ternativ e mechanism .  Th e microscopi c electrophysiologica l  even t 
named th e shar p wav e arise s spontaneousl y withi n th e hippocampu s 
durin g slo w wav e slee p an d w h e n animal s perfor m repetitiv e moto r 
task s o f  grea t  familiarit y (e.g. ,  feeding ,  grooming) .  Analysi s o f  singl e 
cel l  firin g durin g brie f  shar p wav e event s o f  slo w wav e slee p reveals 
a fas t  playbac k o f  cel l  firin g pattern s experience d earlie r  i n th e day . 
Thi s earlie r  cel l  fuin g w a s drive n b y a  nove l  repetitiv e tas k tha t  en -
gage d th e hippocampus .  T h e rapi d refirings  durin g sk) w wav e slee p 
ar e postulate d t o b e th e re-teachin g o f  neocorte x tha t  lead s t o kmg -
ter m memory .  Th e patterned ,  hig h spee d retiring  occur s becaus e o f 
eariie r  associativ e modificatio n o f  excitator y synapse s i n th e hippo -
campal  region  C A 3 an d decrease d inhibitio n i n th e hippocampu s jus t 

precedin g th e shar p wave . 

Because sharp wave events are correlated with condensed recapitula-
tion s o f  prio r  hippocampa l  activities ,  suc h event s couk l  serv e t o re -
min d th e neocorte x o f  unresolve d issues .  O u r  hypothesi s state s tha t 
engagemen t  i n repetitiv e moto r  activit y wil l  lea d t o hippocampall y 
produce d recapitulation s o f  uiuesolve d questions .  Thes e reminding s 
includ e recapitulation s o f  unresolve d T O T states ,  unsolve d problems , 
an d prospectiv e m e m o r y reminders .  Ther e i s a  shar p contras t  be -
twee n cuin g theorie s an d th e hypothesi s here .  Cuin g theorie s depen d 
upo n th e introductio n o f  externa l  stimul i  t o lemin d th e subjec t  o f  a n 
unresolve d impasse ;  th e shar p w a v e base d hypothesi s require s n o 
suc h externa l  cue s t o remin d th e subjec t  o f  th e impasse .  I n fact ,  shar p 
wav e event s appea r  mor e likel y t o occu r  durin g informatioiudl y im -
poverishe d situation s (e.g. ,  groomin g an d eating) . 

If sharp wave "remindings" occur under stimulus conditions (and 
neocortica l  states )  differen t  fro m thos e i n whic h impasse s occurred , 
the n th e recapitulate d question s wil l  b e processe d differently .  A s a 
resul t  o f  thi s differenc e ther e i s a  bette r  chanc e t o resolv e th e im -
passe s tha n i f  remindings  recu r  i n th e sam e contex t  previousl y asso -
ciate d wit h th e impasses . 

The internal reminding theory does not rely on related stimuli to re-
initiat e progres s o n unresolve d questions ,  an d i t  give s a  plausibl e 
physiologica l  mechanis m fo r  unprompte d remindings .  I t  als o lead s t o 
experimenta l  prediction s Jo r  example ,  i t  explicitl y  predict s a n electro -
physiok>gica l  correlat e o f  T O T .  resolution ,  an d suggest s tha t  di e 
probabilit y  o f  suc h resolutions  coul d b e enhance d b y biasin g behavio r 
fo r  situation s tha t  bia s fo r  shar p wave s i n th e awak e state .  Thi s late r 
predictio n contrast s wit h th e predictio n o f  cuin g theorie s tha t  rely  o n 
reminding s externall y cue d b y a n information-ric h environmen t 
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