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A Probable Cell Model in the Creation of
Dream Scenarios: Review

AABBSS  TTRRAACCTT  Dre ams are the sce na ri os that de ve lop as a re sult of the ran dom re la ti ons hips es tab lis -
hed bet we en the ne u ron gro ups cons ti tu ting the me mory of va ri o us events, pe op les and ob jects. In
ra pid eye mo ve ment (REM) pe ri od of sle ep, the sti mu la ti ons (burs ting ac ti vity) sent by the pon ti -
ne re ti cu lar for ma ti on, al so sti mu la te the ne u ron’s po ols of the me mo ri es in the ne o cor tex and ot -
her me mory sto ra ge are as of the bra in cons ti tu te the dre am sce na ri os. The burs ting ac ti vity
(disc har ges) from tho se pon ti ne ge ni cu lo-oc ci pi tal (PGO) ge ne ra ting cells re ach to the oc ci pi tal
cor tex, en tor hi nal cor tex, pi ri form cor tex, amy gda le, hip po cam pus, and many ot her tha la mic, hy-
pot ha la mic, and bra ins tem nuc le i. The func ti o nal re la ti ons hip bet we en amy gda la, hip po cam pus,
tha la mus, hypot ha la mus, or bi to-fron tal cor tex and an te ri or cin gu la te ma ke up the lim bic system
which pro vi des the emo ti o nal as pects of dre ams. The axon of each ne u ron in the cen tral ner vo us
system is di vi ded in to tho u sands of axon branc hes, on ave ra ge. The se axon ter mi nals es tab lish tho -
u sands of synap tic re la ti ons hips wit hin the re la ted ne u ro nal po ol. If the ne u ro nal con nec ti ons of re-
cently-sti mu la ted me mo ri es es tab lish ran dom synap tic re la ti ons hips with each ot her it can be
conc lu ded that ac ti va ted ne u rons can ran domly sti mu la te the ne u rons of ot her me mo ri es con ver -
ging on them or at le ast fa ci li ta te the sti mu la ti on of the se ne u rons. Thus the me mory ne u rons re-
la ted to the pe op le, events or sub jects that ha ve oc cu pi ed the mind in re cent wa king ac ti vi ti es (for
examp le, grand mot her ne u rons) may sti mu la te ot her me mory ne u rons (for examp le, an ar med con-
f lict) ran domly and in de pen dently. So wit ho ut sub ject in teg rity, the se com po nents of me mo ri es
cons ti tu te a dre am sce na ri o (a grand mot her with we a pon). 

KKeeyy  WWoorrddss::  Dre ams; sle ep, REM; bra in stem; ner ve net          

ÖÖZZEETT  Rü ya lar çe şit li olay lar, in san lar ve ob je le re ait bel le ği oluş tu ran nö ron gu rup la rı ara sın da ku -
ru lan rast lan tı sal iliş ki le rin so nu cu ge li şen se nar yo lar dır. Uy ku sü re ci nin hız lı göz ha re ket le ri (ra -
pid eye mo ve ment, REM) fa zın da pon tin re ti kü ler for mas yon dan baş la yan uya rı lar (burs ting
ac ti vity), ay nı za man da ne o kor teks ve di ğer bel lek de po alan la rın da bu lu nan nö ron ha vuz la rı nı da
uya ra rak rü ya se nar yo la rı nı oluş tu rur. Bu pon tin ge ni ku lo-ok si pi tal (PGO) kay nak lı hüc re de şarj -
la rı nın ulaş tı ğı en önem li ya pı lar, ok si pi tal kor teks, en tor hi nal kor teks, pi ri form kor teks, amig da -
la, hi po kam pus ve di ğer pek çok ta la mik, hi po ta la mik ve be yin sa pı çe kir dek le ri dir. Amig da la,
hi po kam pus, ta la mus, hi po ta la mus, or bi to-fron tal kor teks ve an te ri ör sin gu lat kor teks ara sın da ki
iliş ki ler, rü ya la rın duy gu sal yö nü nü oluş tu ran lim bik sis te mi ya par. San tral si nir sis te min de her bir
nö ro nun ak so nu or ta la ma bin ler ce ak son da lı na ay rı lır. Bu ak son ter mi nal le ri, il gi li nö ro nal ha vuz -
lar için de bin ler ce si nap tik iliş ki ku rar. Böy le ce, eğer son za man lar da uya rıl mış bir bel le ğin nö ro -
nal bağ lan tı la rı di ğer ba zı bel lek nö ron la rı ile rast ge le si nap tik bağ lan tı lar kur muş ise, ak ti ve
nö ron la rın rast lan tı sal ola rak kon ver jens yap tık la rı bu bel lek nö ron la rı nı da uya ra bil di ği ya da en
azın dan uya rıl ma la rı nı ko lay laş tı ra bil di ği ile ri sü rü le bi lir. Böy le ce, son za man lar da, uya nık iken
zih ni meş gul et miş ve uyar mış bir ki şi olay ve ya cis me ait bel lek nö ron la rı (ör ne ğin an ne an ne nö -
ron la rı), rast lan tı sal ve ba ğım sız ola rak baş ka bel lek nö ron la rı nı (ör ne ğin bir si lah lı ça tış ma) uya rı -
la bi lir ve bir ko nu bü tün lü ğü ol mak sı zın bu bel lek par ça la rı rü ya se nar yo su nu (si lah lı an ne an ne)
oluş tu ra bi lir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Rü ya lar; uy ku, REM; be yin sa pı; si nir ağı   
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he bra ins tem not only ge ne ra tes the ra pid
eye mo ve ment (REM) pe ri od of sle ep, but
al so enab les dre a ming. In the REM pha se,

sen sory in puts and mo tor sti mu lus in the bra in ce -
a se and the pref ron tal cor tex is sti mu la ted only by
the bra in stem. So per cep ti on turns to the in ter nal
do ma in or en do ge no us ce reb ral ac ti vity whi le sle -
e ping.1 Pon ti ne re ti cu lar for ma ti on is in vol ved in
the cho li ner gic ini ti a ti on and/or ma in te nan ce de-
syn chro ni zed sle ep and that the mid-bra in re ti cu -
lar for ma ti on me di a tes aro u sal.2,3 The mec ha nisms
res pon sib le for the ge ne ra ti on of the dre am sce na -
ri os still re ma i ned lar gely unk nown.

Sig mund Fre ud star ted the dre am in ter pre ta ti -
on as a sci en ti fic re se arch and used it in the psy-
cho-analy sis in the end of 19th Cen tury. For Fre ud,
dre ams we re dis gu i sed wish-ful fill ment, an un con-
s ci o us way for us to ex press our se xu al and ag gres -
si ve fan ta si es, which are for bid den whi le we’ re
awa ke. Fre ud cla i med that dre am was not co in ci -
den tal. The symbols ma ni fes ted in dre ams we re, in
his opi ni on, mo re or less se xu al and the se symbols
we re the sub cons ci o us de si res and fe ars of the dre -
a mers abo ut sex.4 Anot her very fa mo us dre am the-
o rist was Carl Gus tav Jung, who li ved at the sa me
pe ri od with Fre ud and was im pres sed from him
firstly. But then Jung di sag re ed so me of the Fre ud’s
the o ri es, and inf lu en cing from me taph ysics, tri ed
to show the clo se pa ra lel les bet we en an ci ent myths
and dre ams. Jung pro po sed that the con cept of 
in tro ver si on and ex tro ver si on, the con cept of com-
p le xes, the con cept of col lec ti ve un cons ci o us inf -
lu en ce our con tents of dre ams.5

Re cently the most ge ne rally ac cep ted dre am
the ory was of fe red by Hob son and McCar ley
(1977). Du e to Hob son and McCar ley, dre ams are
me a ning less and ran dom. When the fo reb ra in is
con fron ted by the re sul ting bi zar re ar ray of ran dom
vi si ons and tho ughts, it at tempts to synthe si ze them
in to a co he rent or se mi-co he rent story.6 Hob son
and McCar ley’s the ory na med “ac ti va ti on-synthe -
sis hypot he si s” of fers an exp la na ti on of dre a ming
ba sed on the physi o logy of REM sle ep. Ac cor ding
to this hypot he sis, dre ams are the re sult of the fo re-
b ra in res pon ding to ran dom ac ti vity ini ti a ted at the
bra ins tem. This is de mons tra ted by the pon to-ge ni -

cu lo-oc ci pi tal (PGO) wa ves that oc cur du ring REM
sle ep. Ac cor ding to Hob son and McCar ley this ran-
dom ac ti vity, ema na ting from the pons, pas ses thro -
ugh the la te ral ge ni cu la te nuc le us of the tha la mus
which is the are a thro ugh which sen sory in for ma -
ti on pas ses and oc ci pi tal are as whe re vi su al in for -
ma ti on is pro ces sed.7 PGO wa ves are as so ci a ted
with in cre a sed vi su al system ex ci ta bi lity, ari se spon-
ta ne o usly and not vi a sti mu la ti on of the pri mary vi-
su al af fe rents. Both au di tory and so ma to sen sory
sti mu li inf lu en ce PGO ac ti vity.8 PGO system is al -
so mo du la ted by sup rac his ma tic, amy gda lo id, ves ti -
bu lar and bra ins tem au di tory cell gro ups. The
trig ge ring ne u rons of the pon ti ne PGO wa ve ge ne -
ra tor are lo ca ted wit hin the ca u do la te ral pe rib rac -
hi al and the lo cus sub ce ru le us are as. The
trans fer ring ne u rons of the pon ti ne PGO ge ne ra tor
are lo ca ted wit hin the cho li ner gic ne u rons of the
la te ro dor sal teg men tum and the pe dun cu lo pon ti ne
teg men tum. The trig ge ring and trans fer ring ne u -
rons of the pon ti ne PGO wa ve ge ne ra tor are mo d-
u la ted by ami ner gic, cho li ner gic, nit ro xer gic,
GA BA-er gic, and glyci ner gic cells of the bra ins tem.9

The most im por tant out put struc tu res of tho se
PGO-ge ne ra ting cells are the oc ci pi tal cor tex, en-
tor hi nal cor tex, pi ri form cor tex, amy gda la hip po -
cam pus, and many ot her tha la mic, hypot ha la mic,
and bra ins tem nuc le i that par ti ci pa te in the ge ne -
ra ti on of REM sle ep. Sin ce PGO-ge ne ra ting cells
pro ject to the en tor hi nal cor tex, pi ri form cor tex,
amy gda la and hip po cam pus, the se PGO-ge ne ra ting
cells co uld al so be in vol ved in the mo du la ti on of
cog ni ti ve func ti ons.10 Re cent stu di es sho wed that
dre am al so plays a ro le in the con so li da ti on of me -
mory.11,12 Ac cor ding to REM-sle ep spe ci fic ne u ro -
nal ac ti va ti on de pen dent con so li da ti on the ory,
du ring wa ke ful ness ex ter nal in for ma ti on ma kes a
tem po rary im pres si on in the ne o cor tex and the ot -
her sto ra ge are as of the bra in. At the sa me ti me this
in for ma ti on is pro ces sed in spe ci fic forms in the
amy gda la, hip po cam pus and pa ra hip po cam pal are -
a. Du ring the REM sle ep, with PGO wa ves the amy -
gda la, hip po cam pus and pa ra hip po cam pal are a are
al so ac ti va ted to or ga ni ze and con so li da te the ran-
dom in for ma ti on ac qu i red du ring wa ke ful ness.13 A
the ta rhythm (fre qu ency ran ge of 5-10 Hertz) can
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be eli ci ted by both na tu ral sen sory sti mu la ti on and
di rect ac ti va ti on of the bra ins tem re ti cu lar for ma ti -
on, can al so be eli ci ted from hip po cam pus thro ug -
ho ut REM sle ep.14 The ta fre qu ency wa ves trans fer
and bind that con so li da ted in for ma ti on in to the
long-term me mory sto ra ge in the ne o cor tex and ot -
her sto ra ge are as.13,15 So REM sle ep cons ti tu tes a
way for hip po cam pus-dri ven cor ti cal ac ti va ti on,
which may play a ro le in the com mu ni ca ti on of me -
mory tra ces from the hip po cam pus to the ce reb ral
cor tex.16 The pro ces sing of dre am con tent which
con sists of va ri a ti ons in sce na ri os en co un te red du r-
ing da ily li fe in which we in te ract with the physi -
cal and so ci al world is bo und to inf lu en ce our
cog ni ti ve sto ra ge and sub se qu ent ap pra i sal re al-
world con tent.7 The re cip ro cal in te rac ti on bet we -
en ac ti ve cons ci o us ness and the bra in gi ves
op por tu nity for an in ter pre ta ti on of dre ams.17

FUNC TI O NAL RE LA TI ONS HIPS 
BET WE EN THE COR TEX, 
LIM BIC SYSTEM AND BRA INS TEM 
IN REM PE RI OD

The re are func ti o nal re la ti ons hips bet we en amg da -
le and the cor tex du ring REM sle ep. In de ed sig ni fi -
cantly ac ti va ted cor ti cal are as (an te ri or cin gu la ted
cor tex, pa ri e tal oper cu lum) all re ce i ve num bers of
amg da lar con nec ti ons. So it was spe cu la ted that du r-
ing REM sle ep the dif fu se glo bal ac ti va ti on of the
cor tex by me so pon ti ne re ti cu lar for ma ti on and tha l-
a mus is mo du la ted by the amy gda la.18 Pa ra me di an
tha la mus is be li e ved to play an im por tant ro le in the
re gu la ti on of sle ep.19 Ho we ver nons pe ci fic struc tu -
res of the mid bra in and the up per parts of the pons,
cons ti tu ting the re ti cu lar ac ti va ting system (RAS),
ma in ta in the sta te of wa ke ful ness. Cells of the lo cus
co e ru le us, which con ta in no re pi nep hri ne, se ro to -
nin-con ta i ning cells of the rap he nuc le i, acetyl cho -
li ne-con ta i ning cells of the bra in stem and ba sal
fo reb ra in in cre a se the ir fi ring ra tes in an ti ci pa ti on of
awa ke ning and du ring va ri o us forms of aro u sal.20

They ma na ge the mo du la ti on of aro u sal vi a as cen -
ding cho li ner gic ac ti va ti on of in tra la mi nar tha la mus
and des cen ding ac ti va ti on of the sub ce ru le us to ge -
ne ra te so me of the signs of ra pid eye mo ve ment sle -
ep.19 Le si ons af fec ting tha la mus and me sen cep ha lic

or pon ti ne teg men tal re ti cu lar for ma ti on are ca u ses
of hyper som ni a.21 The amy gda la, hip po cam pus, tha -
la mus, hypot ha la mus, or bi to-fron tal cor tex and an-
te ri or cin gu la te ma ke up the lim bic system which is
of ten re fer red to as the emo ti o nal bra in. Amy gda la
pro jects di rectly to cho li ner gic nuc le i in the bra ins -
tem that ini ti a te REM sta te and it trig gers the eye
mo ve ments. Sin ce the amy gda lo id comp le xes are
known to as so ci a te an af fec ti ve con tent to per cep ti -
ons,22 it can be spe cu la ted that the ac ti va ti on of
amy gda la and an te ri or cin gu la te cor tex co uld ac co -
unt for the emo ti o nal as pects of dre a ming.21

NE U RO NAL RE LA TI ONS HIPS 
CONS TI TU TING THE ME MORY OF 
PE OP LE, EVENTS OR OB JECTS 

Ne u ro nal ac ti vity-cons ti tu ted per sis tent in for ma ti on
in the me mory-po ols, de ve lops an en gram bet we en
the re la ted ne u rons. En gram me ans ac ti vity-de pen -
dent streng the ning of ne u ro nal con nec ti ons.23 Me m-
ory for ma ti on in vol ves dif fe rent ana to mi cal re gi ons
in the bra in sets of ne u ro nal cir cu its and cel lu lar and
mo le cu lar in te rac ti ons bet we en and wit hin tho se ne -
u rons. So me mo ri es co me in to be ing with streng then
synap tic con nec ti vity,24 by long term po ten ti a ti on
(LTP) mec ha nism.25 In ot her words, a strong re la ti -
ons hip is es tab lis hed bet we en the ne u rons cons ti tu -
ting any in for ma ti on ro o ted in the mind, so me ti mes
ad dic ting on the old in for ma ti on and so me ti mes
newly pro du ced. The mo re the in for ma ti on is re cal -
led or re vi ved, the stron ger this re la ti ons hip (en gram)
be co mes. De pen ding on the fre qu ency and/or
strength of sti mu lus, a streng the ning of the re la ti ons -
hip bet we en the ne u rons oc curs, as the de ve lop ment
of new col la te rals in the axon ter mi nals of the presy-
nap tic ne u rons, and as an in cre a se in the synap tic re-
la ti ons hip es tab lis hed with ot her re la ted ne u rons. An
in cre a se in the num ber of presy nap tic axons by LTP
re la ted to a posts ynap tic ne u ron, lo wers the mem bra -
ne po ten ti al dif fe ren ce -in ot her words the sti mu la ti -
on thres hold- by in cre a sing the ex ci ta tory post
synap tic po ten ti als (EPSP) of the ne u ron.26 Thus,
mem bra ne po ten ti al is hypo-po la ri zed; the ne u ron
be co mes hyper-ex ci tab le. This mec ha nism lo wers the
sti mu la ti on thres hold of each ne u ron co ding the sa me
in for ma ti on. The se hypo-po la ri zed ne u rons (in the
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‘sub-lu mi nal frin ge’) may ea sily cre a te an ac ti on po-
ten ti al by a new fa ci li ta ting sti mu lus from ot her re la -
ti ons hips.27 In this way, a ne u ral ac ti va ti on be lon ging
to a dif fe rent me mory, fa ci li ta tes an ac ti on po ten ti al
in the ne u ral cycle, whe re this ne u ral ac ti va ti on es-
tab lis hes a ran dom axo nal re la ti ons hip. The axon of
each ne u ron in the cen tral ner vo us system is di vi ded
in to tho u sands of axon branc hes, on ave ra ge. The se
axon ter mi nals es tab lish tho u sands of synap tic re la ti -
ons hips wit hin the re la ted ne u ro nal po ol.28 In our opi -
ni on so me me mory com po nents which are ran domly
ac ti va ted by a part of the se synap tic re la ti ons hips may
be sti mu la ted si mul ta ne o usly. Thus the me mory ne -
u rons re la ted to the pe op le or events and sub jects that
ha ve do mi na ted re cent wa king ac ti vi ti es are sti mu la -
ted ran domly and in de pen dently from the sub ject in-
teg rity, and be co me the com po nents of a dre am
sce na ri o. For ins tan ce, a per son who dre ams of her/his
grand mot her figh ting in mi li tary uni form with a we -
a pon has pro bably re ce i ved ef fec ti ve sen sory in puts
abo ut so me com po nents of this sce na ri o du ring the
day, and she/he has so me how ac ti va ted the ne u ro nal
cycle cons ti tu ting this in for ma ti on. In ot her words,
she/he has in cre a sed the ex ci ta bi lity of the ne u rons
of the se me mo ri es. For examp le, that per son may ha -
ve be en inf lu en ced by re cently vi e wing a war sce ne
on TV; by re ce i ving a call from her/his grand mot her
at the sa me day. If the ne u ro nal re la ti ons hips of the -
se re cently-sti mu la ted me mo ri es es tab lish ran dom
synap tic re la ti ons hips with each ot her (each ne u ron
is di vi ded in to 1000-2000 axon branc hes, on ave ra ge,
and SSS is be li e ved to inc lu de 2 X 1014 synap tic re la -
ti ons hips),28 it can be conc lu ded that ac ti va ted ne u -
rons can ran domly sti mu la te the ne u rons of ot her
me mo ri es or at le ast fa ci li ta te the sti mu la ti on of the -
se ne u rons. Thus, with the ac ti va ti on of the en grams
ex pres sing the se un re la ted com po nents of the sce na -
ri o, one can dre am ab surd sce na ri os which are ba sed
on known ob jects or so unds.

Pre vi o us stu di es show that pe op le who are
born blind do not dre am vi su al ima ges; rat her, they
ex pe ri en ce dre ams ba sed on au di o me mory.29 The
imp li ca ti on is that pe op le can not vi su ally dre am of
an ob ject/per son/event which they ha ve ne ver se -
en be fo re. Pe op le only dre am of the in for ma ti on
ob ta i ned in da ily li fe and re ta i ned in the bra in as a

me mory. Ho we ver, so me com po nents of this le ar -
ned in for ma ti on can com bi ne with com po nents of
ot her in for ma ti on. Such com bi na ti ons may pro du -
ce ab surd sce na ri os which are far from the le ar ned
in for ma ti on. For ins tan ce, a per son ex po sed to the
pre vi o usly-men ti o ned in te rac ti ons du ring the day
may po ten ti ally dre am of a fish hol ding a we a pon
in its hand. In this dre am, so me com po nents of the
war sce ne she/he has watc hed and of the swim-
ming in the se a ha ve sti mu la ted each ot her.

We ha ve de ve lo ped our hypot he ses re la ted to
the exp la na ti on of “pro bab le cell mec ha nisms of
dre am sce na ri o s” ba sed on the re la ti ons hip mec ha -
nisms of the ne u ral net works and the long-term
po ten ti a ti on (LTP) mec ha nisms enab ling le ar ning
in the hip po cam pus. The mec ha nism can be exp la -
i ned vi a Ga nong’s “hy pot he ti cal ner ve ne t” di ag -
ram27 men ti o ned ran dom re la ti ons hips of the
ne u ro nal axons (Fi gu re 1). 

In fi gu re 1, each of the ne u rons be lon ge ”Me -
mory A” uses so me of its branc hes of axon (each
axon has ap pro xi ma tely 1000 branc hes) to form
synap ses to ne u rons C and so me ot her ne u rons in
the ne u ro nal po ol. So as a part of the se synap ses ha -
ve be en de ve lo ping a func ti o nal path (trac tus; the
ghost ne u rons in the fi gu re); so me branc hes be lon -
ging to “Me mory A” may es tab lish ran dom re la ti -
ons hips with ne u rons, for examp le with C. 

Me anw hi le, ne u ron gro up B -which be longs to
anot her me mory- may al so es tab lish so me ran dom
re la ti ons hips with C. When A and B ne u ron gro ups
of me mo ri es of 2 dif fe rent events are sti mu la ted si-
mul ta ne o usly by the ran dom ne u ro nal ac ti vity of

FIGURE 1: A neuronal net in the memory storage area.
Excitability of a neurons incrased due to a telephone call. Excitability of B
neurons incrased by watching television. Components of memories A and B
created the dream scenario.
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PGO spi kes, the C ne u rons may al so be ac ti va ted by
fa ci li ta ti on, be ca u se of the con ver gens of the A and B
ne u rons on them. Thus, ac ti va ti on ini ti a tes a com bi -
na ti on of me mory pi e ces rep re sen ted by A, B and C
ne u ro nal gro ups. As a re sult; ran dom sti mu la ti on of
the ne u rons - cons ti tu ting com po nents of dif fe rent
me mo ri es - by one anot her can com bi ne to form an
ab surd dre am sce na rio (Fi gu re 1). This hypot he sis on
the pro du cing of dre am sce na ri os has be en de ve lo -
ped ba sed on ob ser va ti ons and analy sis of the dre ams
and ba sed on Ga nong’s “hy pot he ti cal ner ve ne t” hy-
pot he sis, de ve lo ped in the sco pe of sum ma ti on and
fa ci li ta ti on in synap tic trans mis si on.27

The re are to o many stu di es imp lying that dre am
sce na ri os ap pe ar by the ran dom re la ti ons hips bet -
we en the ne u rons of me mo ri es; but the re is no de fi -
ni tely des cri bed mec ha nism. Crick and Mitc hi son
pro po sed a ‘ne u ral net work and REM sle ep’ the ory
in 1980s.30 They as ser ted that, ‘if the sto red me mo ri -
es sha re com mon fe a tu res, ran dom sti mu la ti on of ten
pro du ces mi xed out puts’.31 This hypot he sis may sup-
port our ide a that, the ran dom con nec ti ons bet we en
the ne u rons of me mo ri es can ea sily be ac ti va ted du -
e to da ily exi ta bi lity of the ne u rons, and may cons ti -
tu te the dre am sce na ri o of that day.
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