
Memorv in utero? 
d 

F o ~ . t l i o l ~ ~ a ~ i t l ~ ~ f y r i l ~ . ~ '  ' thela? has 1)erii sl~wiiltitioii i-cgiirding 
the abilitiesofthc. huinan fetus. 1 1 1  t lie ii1)scwc.c of's(-icwtific wi- 
tlence. views have rangtd f i o m  tlie l~elieftliiit the Iiuin;in fibtiis 
was possessctl of all the ii1)iIitics of i i i i  adult, to the othcr 
extreme - that the fetus was only a coiigloiiirration of c*clls. 
Rwent years Iiaive seen the tlelmtc. ivgarding the stiltrib of the 
fetus moving into t he social aiid poIitic.aI arena. IXscussions 
about abortion, cnibiyo rcwaidi. in- vit i * o  fertilisat ion ~ ; L W  

drawn on studies of fetid bchavioiir to slipport a i)articiilar 
viewpoint. Such tlebilte  hi^ filrthcr ttbntle.tl to polarise vicwx 
on the status o f the  fetus. Any scientific evitlenw lias either 
Iwen ignoiwl o r  uscd uncritically antl i i i a i ~ ~ ~ i ~ o ~ ~ i ~ i a t e l y  to  sup- 
port a particular stiilict.. Scientific. study of tlic fetus, its 
bchaviour aiid abilities. has tiourishtd i n  rwviit yeiirs.:' ' Onc 
area that has eonie untler incwasing scrutiiiy is that of fbtid 
mcmoiy Questions ofthe pivsence and nat i i i ~  of fetal mrinory 
have attractccl interest forscieiit i t i c .  rind sociopoliticd reasons. 
The follo\ving papw cwmincv thc qurstion of mcwioiy 
in  utero. 

The first issue thst needs to be atltlressetl is wliethcr t hew is 
a i y  indic*iition of a func.tioning memory i n  iitero. Evitlrnc*e 
may be obtained from two gmei*aI S I I ~ I I ~ ~ C S :  clinical piw*tic.r 
antl exi)crimental studies. Both arc coiisi(Ieiw1 brio\\: 

The practice of certain ~ ~ s y c h o t l i r ~ a ~ ~ i s t s ,  psy~*hologists 
tint1 ps.ychiatrists suggests that i ~ i d i ~ ~ i d ~ ~ a l s  are able to reinmi- 
ber eyeiits bcfore and tluriiig their birth." I t  hiis been claimed 
that techniques sach as I,S! exl)ci*ieiic~e". regression Ii.ypno- 
sis', primal therapy' revcd memories of the  IF- and peri- 
natal p e r i ~ t l s . ~  These j)i~bii-tJi memories ii re unc~onsc~iousl~ 
stored and may affect adult behaviour ~Iii~c*tly! '  or indirec.tly 
through influewing the iiitlividual's affectivc state."' Segativc 
p i ~ b i i t h  experiences may result in subsrc~ucnt pyc*hologicd 
or psychiatric problems w1iic.h may be h~lpet1 by appropriate 
therapy..'" Despite many clinkal iri)orts" i . l"  I' the scientific 
ciwlibility of these acc*oiiiits must be questioned. Often evi- 
clcnce of the ivtaition of i)i~ebiith csl)ei*ienc*c~s is 1)asetl on 
interpretation by thr therapist. For c~sample, a dwiiy. for the 
sesiul ~)i-actic*e ofI)ontlage in arlulthootl 1na.y be i ~ t t l ~ i l ) ~ i t ~ t l  to 
eutaiigleineiit in the unibilical cord tluriiig birth, or the fear of 
being crushed atti-ibutetl to a ~ ) r o l o n g ~ l  1)irth caused by the 
nai'rowness of tlie inother's pelvis.'" These intei.I)iPtatioiis 
seem ambiguous and obscuiy. antl shoultl be trvatetl with scep- 
ticism. WhtBther there is any real evidence cwntainetl i n  thesc 
recollections t o  intlic-ate memories of befoiv or during birth is 
qtiestionable. Moreover there is littlr cwnt 1-ol ovei*the acc.ai-ac,y 
of ~pcall. It is ~)ossiblc that kiiowledge of ~)reiiatal events was 
acquired after birth. (:iveii these I)ro\)lrms evi(lenw from such 
clinicat stutiies muit 1x1 twatetl with caution. AS yet tiiese 

Classical conditioning 
T l i ~ e  have bwen few ~.elir)rtrtl stutlics ofc~lassical c*ontlitioning 
in the fetus. Classic-a1 coiiditioiiiiig iii\vdvcs the pairing of two 
stimuli. the contlitionetl stimulus (('S) ant1 uiic~oiitlitioiirtl 
stiinolus (tJ(S).The uiicoiitlitioiietl stimulus elicits a i~sl)oiis(* 
(the. iiiic~ontlitioiietl irsl)onse. L X ' R )  \\hen ~)i~eseiitetl alonc~.l'lic* 
conditioned stimulus elicits no i-eaction when ~)rcsentetl alone. 
However, following a number. of ~n~ir.ings with the U('S (i.e. ('S 
f i~ l lo~~et l  by U W ) ,  the ('S elicits H resi)onsc. t l i ~  conditioned 
response (('R). 111 I'avlov's 1006 origiiial tleinoiisti.atioii of 
ckissical c.oiitIitioiiiiig' a dog was pirsented with food (t Iir 
U('S) w1iic.h resulted i n  the clog salivating (the U ' R ) .  111 this 
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that short-term memory ~I 'OI*(*SSW ii1.e f i~~ic~t io~~ii l  some \ \ ~ k s  
before IUOW long-term memory Iirovesses i i ~  p ~ ~ s e n t .  

A separate issue is the duration of nwiiioiy fiw cw~iits 
acqiiirwl ~~ivnatally. \\'hilst sonic claim cvri~ts ' t~s~~t~~~ic i~c .rc l '  in  
the womb may persist for tIie ~~rmaintIer of lift." I' .sc*ieiititic* 
evidenre to  assiw thrsc claims ricc.i11*at(4y tloos not yet exist. 
One study did assess the tluixtion of ~ncmoi:\ for stimulus 
acquired prenatidIy.." I n  this study. IiaIiies i n  the tirst \ucc.Ii 
after birt ti irsliondetl diff~~entiiilly to a faniiliar (esl)ei-ienc*etl 
~~renatally) antl unfiimiliiw tune liut this tliffrrt~iitial response 
was not apparent 3 \veeks after birth. 'I'his suggests that the 
memory for iireniitally esliri~iriwctl stiniulus is sliort-lived i n  
the a1)sm.r of any post nat a1 rxposui-r. 

.- 

Conclusion 
The eviclcnre for meinory i n  utcw ~iiwentetl al)ovr idirs on 
observations of R brhavioural ivslionse \uIiic~h is infoenred by 
yevious c.vPnts. ('ii1P needs to br takcw in how ant' intciprrts 
this, esl)ecially i n  attrihuting acliilt-likc nicwioiy qualities to 
the fi.tusl. I n  particuIar. wIiiIe IieIiaviouraIIy siniitw oi)serva- 
tions of memorsy are found i n  the f i h t u s  and adult. the untlerly- 
ing mediation of'memoiy i n  Iioth m y  Iw veiy tliffei~ent. For 
esample, m y  ohseiwtions of c-liissic*al vontlit ioning i n  anen- 
rephalir fetuses. whosr ('SS is vr iy  tliffrr.c~nt froin thiit o f o ~ ~ a f -  
fectetl adults \vhriv there arc itlentic*iil olisci*vations of 
classical conditioning, 11iay stiggcast thiit thc 1)ilrts of the ~ 1 1 -  

tral nervoiis system untlerlying this proct'ss i n  ftbtuscs may be 
tliffeivnt from that ofatlults. 

Similar( itlentic*td'!) e .v i t le~ ic .e~f l )~~~~i i ta l  learning antl inem- 
ory abilities can be found tlii~oughout t h t b  iinirniil kingtloni. 
Rat fetuses are calid~le of hiibit uatioi<". c*Iassic*al c*onclition- 
ing"' 32 .;:' .and exposure Iear~iing.""~~ Embiyos ot'biids \vIiitst 
in the egg are c*apal)le of I~arning the calls of their paivnts 
(esposure Iea~-ning).:'"."~ Houswau asserted that the human 
fetus could be consitlei~tl as a'\uitless tiidpole'. Inteiwtingly 
tadpoles air cq~able of Ieaiming aliout otloui-s Iiiweiit i n  their 
lire-hatch environment. slio\uing H g i ~ i i f i ~  preferen(*e for 
familiar otlours as tadpolw and even after inetaniorpliosis i\s 
fi-ogs.'* Even invertelirates Iiavrb been sliown to be c.apaI)Ie of 
learning antl remembering stimuli i n  their environment prior 
to their eniergerwe fi-om the 1iu1)ac.3!i'yt I n  all cases. itlrntiral 
demonstrations of learning and ~neinoiy are evitleiicrtl. The 
C'SS of the invertebrate pupae antl I~uinan fetus are untloubt- 
edly anatomirally different, but the bcliaviorii~al response 
eshibited by each is itlenticd 'l'Iieirfi)i~ great care nir~st be 
exercised \vhen exti-apolating from obsrrvttions of memory i n  
the fetus to  their underlying rnetliation or similarity to  inenio- 
ry processes evitlenretl after birth. Despite apl)earancrs of 
eontinnity of memory fiinrtion before antl after bii-th there is 
little evitlenre a t  present to assess fully the similarity of mwi- 
oryin uterowith that obsei.vetlafterliirth. 

Thew is evitlcnceof memory i n  utei-o. Scientific*cilly i~liable 
studies have cleat-ly tlemonstratetl that h u m u n  fetiises are able 
to  learn and memorise stimuli. However this meinoiy must be 
considered ~~udirnentai:\~ iultl  of v w y  limited tluration. I t  is 
unknown at present wliat these studies indicate about tlir 
fiuirtioning of the ('SS anJl the continiiity or irlationship, 
between the inemoi-y abilities evitlenc~ctl befow birth and 
those eviclenced after birth antl later i n  life. It \voultl be very 
easy to simply assiinie the oliservetl fetal memoray abilities 
eqiiate directly to  those oft  he adult Iiut flirt 11erstiidy is neces- 
sary before any such conc~lusions i*an be di-a\vn. 
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