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ZIMMERBERG, B., E. P. RILEY AND S. D. GLICK. D(l,l~,rential ~J.]~,ct.s q/premltal e.vpo.sure to uh'ohol on activity and 
circling behavior in rats. PHARMACOL BIOCHEM BEHAV 25(5) 1021-1025, 1986.--The effects of prenatal exposure to 
alcohol on behavioral correlates of catechotaminergic function were examined in three experiments. In each experiment, 
subjects had one of 3 prenatal treatment histories: prenatal alcohol-exposed (35% ethanol-derived-calories, 35% EDC), 
nutritional control (0c/~ ethanol-derived calories, 0c/c EDC) or standard control (lab chow, LC). In the first experiment, 
juvenile 133 to 59 days of age) female rats were tested fbr 16 hours overnight in standard rotometers. Subjects in the 35% 
EDC group were more active compared to both control groups, who did not differ from each other. However, the degree of 
circling (rotation) was not altered by prenatal exposure to alcohol. Since there was a positive correlation between age and 
rotation in the LC group, but not in the other 2 groups, adult female rats were similarly tested overnight in the rotometer. 
Again, circling behavior was not differentially affected by prenatal exposure to alcohol. Total overnight activity was no 
longer significantly greater in the adult 35% EDC group, although their initial activity was higher than that of the LC control 
group. In the third experiment, subjects from Experiment 2 were administered d-amphetamine (I.25 mg/kg) and tested in 
the rolomeler for I hour. Both rotation and activity were increased by d-amphetamine, but there was not a significant 
interaction with prenatal alcohol exposure. Since rotation is a reflection of the intrinsic asymmetry of the nigrostriatal 
system, these resuhs suggest that prenatal exposure to alcohol does not alter the development of this asymmetry. 
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A L C O H O L  has  been  well cha rac t e r i zed  as a behav io ra l  
t e ra togen ,  and overac t iv i ty  is a p r o m i n e n t  fea ture  in animal  
models  of  p rena ta l  exposu re  to a lcohol  [13]. Rats  exposed  to 
a lcohol  in u tero  are more  ac t ive  in an open-f ie ld  [3, 4, 15], 
runn ing  wheel  [13], and nose -pok ing  and  head-d ipp ing  
c h a m b e r s  117] than  con t ro l  an imals .  There  are conf l ic t ing  
repor t s ,  howeve r ,  c o n c e r n i n g  the role of c a t e c h o l a m i n e  sys- 
t ems  invo lved  in arousal  and  act ivi ty  in the  e t iology of  pre- 
natal  a lcohol  exposu re - r e l a t ed  hyperac t iv i ty .  For  example ,  
weanl ing-age  rat  pups and  adult  offspr ing expos ed  to a lcohol  
p rena ta l ly  were  more  sens i t ive  to the s t imula t ing  effects  of  
m e t h y l p h e n i d a t e  than  cont ro l  sub jec t s  [12,18]. In con t ras t ,  
p rena ta l  exposu re  to a lcohol  did not  di f ferent ia l ly  e n h a n c e  
the ac t iv i ty - s t imula t ing  effects  of  d - a m p h e t a m i n e  in 10 to 28 
day old rat pups  [2]. 

Circ l ing b e h a v i o r  ( ro ta t ion)  has  been  used to assess  the 
ef fec ts  of  pha rmaco log ica l  agen ts  on n igros t r ia ta l  func t ion  
af te r  uni la teral  bra in  les ions  [6, 16, 19]. Ro ta t ion  has  also 
been  useful in cha rac t e r i z ing  an  intr insic  n igros t r ia ta l  asym- 
met ry  in rats ;  the same drugs  tha t  elicit  ro ta t ion  in les ioned 
an imal s  also induce  ro ta t ion ,  at lower  ra tes ,  in non- le s ioned  
an imals  [8]. Non- l e s ioned  rats  will also ro ta te  s p o n t a n e o u s l y  
at night  when  they are normal ly  more  ac t ive ,  and  the direc-  
tion o f  noc tu rna l  ro ta t ion  is usual ly  the same  as tha t  follow- 
ing a m p h e t a m i n e  [5]. 

Female  rats" tu rn ing  p re f e r ences  have  been  re la ted to 
a s y m m e t r i e s  in str iatal  dopamine ,  d o p a m i n e  me tabo l i t e s ,  
and  d o p a m i n e - s t i m u l a t e d  adeny la te  cyc lase  [7]. This  invest i-  
ga t ion was  des igned  to d e t e r m i n e  if p rena ta l  e x p o s u r e  to 
a lcohol  would affect  d i rec t iona l  p re fe rence  or  s t reng th  of  
c i rc l ing behav io r ,  and w h e t h e r  the r o t o m e t e r  would  be useful 
in de tec t ing  a l tered levels  of  ac t iv i ty  in an imals  wi th  prena ta l  
a lcohol  exposure .  In addi t ion  to moni to r ing  circl ing behav-  
ior, the r o t o m e t e r  p rov ides  an i n d e p e n d e n t  measu re  of  ac- 
t ivity (ex t ra  qua r t e r  turns) .  The r o t o m e t e r  has  former ly  only 
been  used to s tudy circl ing b e h a v i o r  in adul ts .  H o w e v e r ,  
s ince the  ove rac t iv i ty  caused  by prena ta l  e x p o s u r e  to a lcohol  
is not  a p p a r e n t  in some tes t  s i tua t ions  in adul ts  [ l ] , j u v e n i l e -  
aged subjec t s  were  used in the  first expe r imen t .  

METHOI) 

Sul~iects 

After  acc l imat ion  to the  l abora to ry ,  na ive ,  nu l l iparous  
female  Long  E v a n s  h o o d e d  rats  (Blue Spruce  Fa rms ,  Alta- 
mont ,  NY)  were  p laced  individual ly  wi th  a male in the  late 
a f t e rnoon ,  and the  bedd ing  unde r  the i r  cages  e x a m i n e d  for  
the  p r e s e n c e  of  a vaginal  plug the  next  morn ing  (Ges ta t iona l  
Day 1). If  a plug was de tec ted ,  the female was weighed,  indi- 
vidually housed  in a s tandard  plastic b reed ing  cage and as- 
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FIG. 1. Activity in juvenile female rats for 3 prenatal treatment 
groups (35% EDC, ffff EDC and LC) over the 16 hours of the noc- 
turnal rotation test. Data points represent mean extra quarter turns 
per 15 subjects in the 35~ EDC and LC groups, and per 16 subjects 
in the WA EDC group. 
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FIG. 2. Rotation in juvenile (Experiment l) and adult (Experiment 2) 
female rats for 3 prenatal treatment groups (35% EDC, 0r4 EDC and 
LC) as measured by mean net full turns over 16 hours of the noctuF 
hal rotation test. In Experiment 1, mean values -+S.E.M. represent 
15-16 subjects per group: in Experiment 2 mean values +S.E.M. 
represent 8 subjects per group. 

signed to one of  the three t reatment  groups. Females  in the lab 
chow (LC) control group were  provided standard lab chow and 
water  ad lib thoughout  their  pregnancies .  Pregnant  females 
in the other  2 groups were  treated identically to LC females 
from Gestat ional  Days (GD) 1 to 5. Starting on GD 6, preg- 
nant females  in the alcohol  t rea tment  condi t ion were  given a 
liquid diet consist ing of  chocola te  Sustacal  (Mead Johnson) ,  
vi tamin diet fortif ication mixture (ICN Nutri t ional  Biochem- 
icals), mineral supplement  (ICN Nutri t ional  Biochemicals) ,  
wa te r  and 95% ethanol.  This  diet provided 35% of  the total 
caloric content  as ethanol  (35% ethanol-der ived calories,  
35% EDC).  In the nutrit ional control  group,  pregnant 
females  on GD 6 began receiving a similar liquid diet except  
that the ethanol was replaced isocalorically with sucrose (0°/~ 
e thanol -der ived calories,  WA EDC).  Both diets provided 1.3 
kcal/ml, and to control  for caloric intake a pair-feeding pro- 
cedure  was utilized. Each female in the 0% EDC group was 
matched  to one o f  the 35% EDC females and fed the amount  
consumed  by that 35% EDC female,  cor rec ted  for body 
weight ,  for each specific day of  pregnancy.  Thus,  each 
matched pair rece ived  the same relat ive vo lume of  diet 
(ml/kg) and hence the same number  of  calories on a body 
weight  basis: the only difference being the presence  or  ab- 
sence of  alcohol.  

On GD 20, the liquid diets were  replaced by ad lib lab 
chow and water  and the breeding cages checked 3 t imes daily 
for births. Fol lowing parturit ion,  pups were  weighed,  meas- 
ured,  and inspected for any obvious  structural abnormali t ies.  
Li t ters  were culled randomly to 10 offspring per litter (5 of  
each sex w h e n e v e r  possible).  At 21 days of  age, the pups 
were  housed 2 per cage with a same-sexed l i t termate.  

M a t e r n a l  a n d  P u p  D a t a  

Since a large nursery colony is continually maintained in 
this laboratory,  the maternal  and pup data are based on a 

larger group of  69, 65, and 75 litters from the 35% EDC,  (Uc 
EDC and LC groups,  respect ively ,  from which the test sub- 
jec ts  were randomly selected.  During pregnancy,  the mean 
percent  maternal  weight gain was 35.99~ for the 35% EDC 
group,  32.7°A for the 0% EDC group,  and 40.5°~ for the LC 
group. Analysis  o f  var iance ( A N O V A )  revealed a significant 
effect  of  Prenatal Trea tment ,  F(2,206)-24.47,  p<0.001,  and 
subsequent  analysis by Newman-Keu l s  tests indicated that 
each t reatment  group varied significantly f iom each other  
(p 's<0.01) .  The average daily alcohol consumpt ion  by the 
35% EDC mothers  was 13.58 g/kg alcohol per day. 

There  were  no differences among t rea tment  groups in the 
number  of  pups born per  litter. The litter mean birth weights 
in the 35% EDC litters were 6.0 g for males and 5.7 g for 
females:  in the (F/~ EDC litters they were 6.8 g for males and 
6.5 g for females,  and in the LC litters they were  6.9 g for 
males and 6.6 g for females.  An A N O V A  on the mean birth 
weights of  the pups revealed significant effects  for both Pre- 
natal Treatment ,  F(2,400)=57.73, p<(I.001, and Sex, 
F(1,400)=17.62, p<0.001 ,  with males weighing more than 
females .  Compar isons  among means  (Newman-Keu l s  tests) 
indicated that 35% EDC pups weighed less than the o ther  
two groups (p<0.01). The 0% EDC and LC groups did not 
differ in mean birth weight.  

A p p  a ra t  t ~,s 

The ro tometer  [5] consists  of  a cylindrical (30.5 cm in 
diameter)  Plexiglas enclosure  with a grid floor. The rotome- 
ter is situated in an envi ronmenta l ly  control led room with 
lights on/off  at 7.00 hr/19.00 hr. A flexible wire, which har- 
nesses the animal,  is connec ted  to a shaft which act ivates  a 
photoelect r ic  position sensing device  that differentiates be- 
tween incomplete  and full (360 ° ) rotations. Quar ter  turns 
(90 ° ) and full turns in both left and right direct ions are sepa- 
rately recorded.  Data are recorded at hourly intervals when 
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FIG. 3. Activity in adult female rats for 3 prenatal treatment groups 
135e~ EDC, 0c/( EDC and LC) over the 16 hours of the nocturnal 
rotation test. Data points represent mean extra quarter turns per 8 
subjects. *Significantly different as compared to LC group, p<0.01. 
**Significantly different as compared to LC and 0c7( EDC groups, 
p<0.01. 
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FIG. 4. Activuy in adult female rats for 3 prenatal treatment groups 
(35% EDC, 0c/~ EDC and LC) during the first and last hours of the 
nocturnal rotation test and during the subsequent hour after adminis- 
tration of d-amphetamine. Values represent mean extra quarter 
turns _+S.E.M. for 7-8 subjects per group. *Significantly different as 
compared to LC group, p<0.01. 

a ssess ing  noc tu rna l  ro ta t ion  o v e r  16 hours ,  and r eco rded  at 5 
minu te  in te rva ls  w h e n  de t e r m i n i ng  the  t ime cour se  of  drug 
ef fec ts  o v e r  I hour .  Ro ta t ion  (full tu rns)  in the  d o m i n a n t  
d i rec t ion  minus  ro ta t ions  in the oppos i te  d i rec t ion  are re- 
fer red  to as " n e t  r o t a t i o n s . "  Ex t r a  qua r t e r  tu rns  are 90 ° tu rns  
not  inc luded in full tu rns ,  and  are c o n s i d e r e d  as a measu re  of  
genera l  act ivi ty .  Ex t ra  qua r t e r  tu rns  in the  r o t o m e t e r  have  
been  found to be co r re l a t ed  wi th  act iv i ty  as m e a s u r e d  in 
photoce l l  act ivi ty  boxes  19]. Dur ing noc tu rna l  tes t ing,  an at- 
t ached  dr inking  tube  p rov ides  w a t e r  and  food pel le ts  are 
sca t t e red  on the floor.  

EXPERIMENT 1 

Procedure 

In this  first e x p e r i m e n t ,  16 female j uven i l e  ra ts  f rom each  
prenata l  t r ea tmen t  group (35% EDC,  0% EDC and LC) were  
se lec ted ;  each  l i t ter  was  r ep r e s en t ed  by only  1 subjec t .  The  
mean  age at t es t ing  for the 35% EDC,  0 ~  E D C  and LC 
prena ta l  t r e a t m e n t  g roups  were  47 days  (range of  33-59 
days) ,  49 days  (33-59 days)  and  47 days  (42-57 days) ,  re- 
spec t ive ly .  Subjec t s  were  t es ted  overn igh t  in the  r o t o m e t e r  
f rom 16.30 to 08.30 hr  the next  morning .  One  subjec t  in the 
35% EDC group and 1 subjec t  in the  LC group  e s caped  f rom 
the h a r n e s s e s  ove rn igh t  and were  exc luded  f rom the data  
ana lys is .  

RESULTS 

EJ, l'ecls o.f Prenatal Treatment on the Activity Measure 

The  mean  hour ly  sess ion  ex t ra  q u a r t e r  tu rns  for  the  16 
hou r  noc tu rna l  test  are s h o w n  in Fig. 1. An  analys is  of  vari-  
ance  ( A N O V A )  of  the effect  of  p rena ta l  h i s tory  on overn igh t  
act iv i ty ,  as m e a s u r e d  by ex t ra  qua r t e r  turns ,  r evea led  a sig- 
nif icant  effect  of  Prena ta l  T r e a t m e n t ,  F(2 ,43)=4 .63 ,  p < 0 . 0 2 .  
Mean  total  ex t ra  qua r t e r  tu rns  were  721 ,398  and  399 for the  

35% EDC,  0% EDC and LC groups ,  r espec t ive ly .  Subse-  
q u e n t  c o m p a r i s o n s  a m o n g  m e a n s  ( N e w m a n - K e u l s  tests)  
indica ted  that  the 35% EDC group  were  more  ac t ive  than  the 
(F~ EDC group or  the LC group  (p<0.01) ,  who  did not  differ  
f rom each  o ther .  A l though  there  was a s ignif icant  Block ef- 
fect ,  F(15,645)=19.4 ,  p < 0 . 0 0 1 ,  there  was no Block × Pre- 
natal  T r e a t m e n t  in te rac t ion .  

E~l~'c't o f  Prenatal Treatment on the Rotation Meast , 'e  

Mean  noc tu rna l  net  ro ta t ion ,  the  d i f fe rence  b e t w e e n  full 
t u rns  to the pre fe r red  d i rec t ion  minus  full tu rns  to the non-  
pre fe r red  d i rec t ion ,  for  each  prena ta l  t r e a t m e n t  group,  is 
s h o w n  in Fig. 2. An A N O V A  of  this measu re  indica ted  that  
the re  were  no s ignif icant  effects  of  p rena ta l  t r e a t m e n t ,  no r  
were  there  any  in te rac t ions  b e t w e e n  Block (1 h o u r  sess ions)  
and  Prena ta l  T r e a t m e n t .  Similar ly ,  p rena ta l  h i s to ry  also did 
not  affect  the  o t h e r  measu re  of  ro ta t ion ,  pe r cen t  p re fe rence  
t owards  the  p re fe r red  side. 

S ince  ro ta t ion  has  p rev ious ly  been  m e a s u r e d  only  in 
adul ts ,  and the net  ro ta t ions  in the cont ro l  g roups  appea red  
to be lower  than  tha t  genera l ly  found with o t h e r  s t ra ins ,  the 
re la t ionsh ip  b e t w e e n  age and  net  ro ta t ion  was  e x a m i n e d  by 
l inear  regress ions .  The re  was a s ignif icant  re la t ionsh ip  be- 
tween  age and  net  ro ta t ion ,  r -  + .623, t( 13 ) -2 .98 ,  p - 0 . 0 1 ,  in 
the LC contro l  group.  H o w e v e r ,  there  were  no signif icant  
re la t ionsh ips  be tween  age and  net  ro ta t ions  in e i the r  the  ( ~  
EDC group  or  the  35%: EDC group.  In addi t ion ,  age did not 
have  any  re la t ionship  to the o the r  d e p e n d e n t  var iab le ,  ex t ra  
qua r t e r  turns .  

EXPERIMENT 2 

E x p e r i m e n t  1 ind ica ted  tha t  the p rena ta l  exposu re  to 
a lcohol  was  a s soc ia ted  with inc reased  ac t iv i ty ,  but  was  not  
a s soc ia t ed  with a d i f ferent ia l  effect  on  ro ta t ion .  H o w e v e r ,  
the ove rac t i v i t y  re la ted  to p rena ta l  a lcohol  e x p o s u r e  has  
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FIG. 5. Rotation in adult female rats for 3 prenatal treatment groups 
(35% EDC, 0% EDC and LC) during the first and last hours of the 
nocturnal rotation test and during the subsequent hour after adminis- 
tration of d-amphetamine. Values represent mean net full turns 
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generally not been observed when offspring are tested after 
70 days of age [1]. Furthermore, age only appeared to influ- 
ence the degree of rotation in the LC control group, suggest- 
ing an interaction between nutritional variables and rotation. 
This next experiment, therefore, had two purposes: first, to 
determine if the overactivity after prenatal alcohol exposure 
in the juvenile subjects was still present in adult females, and 
to determine if prenatal treatment would differentially affect 
rotation in an older age group. 

Subjects  and Procedure 

Eight naive, adult female subjects from each of the 3 pre- 
natal treatment groups (35% EDC, 0% EDC and LC) were 
randomly selected, with each litter represented by only 1 
subject. At the time of testing, the mean ages for the 35% 
EDC, the 0% EDC and the LC groups were 105,104, and 105 
days, respectively. Their mean weights were 264, 261 and 
261 g, respectively. As in the first experiment, subjects were 
tested overnight for 16 hours in the rotometer, and extra 
quarter turns and net rotations recorded for each I hour 
session. 

RESULTS 

E.['[~,ct o f  Prenatal  Treatment  on the Act ivi ty  Measure 

The mean hourly session extra quarter turns for the noc- 
turnal test are shown in Fig. 3. An ANOVA revealed a signif- 
icant Block × Prenatal Treatment interaction, 
F(30,315)= 1.74, p<0.02. Subsequent decomposition of this 
interaction by Simple Main Effects indicated significant ef- 
fects of prenatal treatment in the first 2 hours of testing. In 
both of these blocks, the mean activity of the 35% EDC 
groups was significantly greater than that of the LC group 
(Newman-Keuls '  tests, p<0.01). Only in the second block, 
however, was the mean activity significantly greater than the 
0% EDC group (Newman-Keuls test, p<0.01). Over the 

total 16 hours, mean extra quarter turns for the 35% EDC, 
( ~  EDC and LC groups were 633.5, 499.6 and 423.8, re- 
spectively: there was no Main Effect of Prenatal Treatment. 

Effect  q f  Prenatal  Treatment  on the Rotation Measure 

Figure 2 shows the mean net rotations for each prenatal 
treatment group for the total overnight test. There were no 
differences in net rotation or directional preferences between 
prenatal treatment groups, nor was there any Block × Pre- 
natal Treatment interaction. 

EXPERIMENT 3 

The results of the second experiment indicated that over- 
activity in the rotometer after prenatal alcohol exposure is 
less apparent in adult animals than in juvenile animals, con- 
sistent with studies of activity using other apparati [1]. The 
nocturnal test, however, did detect an initial activity in- 
crease in adults. Testing adult animals compared to the 
younger age group did not reveal any significant effect of 
prenatal treatment on rotation. 

Nocturnal rotation is a reflection of the intrinsic asym- 
metry of the nigrostriatal system: this asymmetry is en- 
hanced by the administration of d-amphetamine. The next 
experiment was designed to determine if d-amphetamine- 
induced rotation would reveal any underlying differential 
effect of prenatal exposure to alcohol that was not appar- 
ent in the nocturnal test. Furthermore,  since d-amphet- 
amine also increases activity in the rotometer,  this experi- 
ment might detect an interaction between prenatal treat- 
ment and d-amphetamine-induced activity. Methylpheni- 
date, a piperidine derivative of amphetamine that is a 
similarly-acting behavioral stimulant, has been found to 
produce greater enhancement of activity in open field tests in 
rats prenatally exposed to alcohol compared to control 
groups [12,18]. However,  a recent study of the effects of 
d-amphetamine on open field activity in alcohol-exposed off- 
spring did not find any altered sensitivity to d-amphetamine [2]. 

P i . o c ~ , d l l l . (  ~ 

The subjects in Experiment 2 were injected with 1.25 
mg/kg of  d-amphetamine, IP, at the end of the nocturnal 
rotation test. This dose induces maximal rotation in female 
rats [8]. They were then returned to the rotometers for 1 
hour, with quarter turns and net rotations rocorded every 5 
minutes. One subject in the 0% EDC group escaped from the 
harness and was therefore not included in the data analysis. 

RESULTS 

EjJ~,ct o j P r e n a t a l  7)'eatment on the Activi ty Measure 

The effect of d-amphetamine administration on the mean 
number of  extra quarter turns in each prenatal treatment 
group, compared to both the first and last hour of the noctur- 
nal test, is shown in Fig. 4. d-Amphetamine increased the 
activity in all groups compared to both the first hour, 
F(1,20)=49.29, p<0.001, and the last hour, F( I ,20)-148.82, 
p<0.001. However,  there was no interaction with Prenatal 
Treatment on d-amphetamine-induced increases in activity. 

EJ]'ect o j P r e n a t a l  Treatment  on the Rotation Mea.sure 

Figure 5 shows the mean net rotations for each prenatal 



P R E N A T A L  A L C O H O L  E X P O S U R E  A N D  R O T A T I O N  1025 

t r e a t m e n t  group for  the  first  and last hours  of  the noc tu rna l  
test ,  and  for the  hou r  af te r  d - a m p h e t a m i n e  admin i s t r a t i on  
that  fol lowed the  noc tu rna l  test .  d - A m p h e t a m i n e - i n d u c e d  ro- 
t a t ions  were  s ignif icant ly  g rea te r  than  those  in first hour ,  
E(1,20)=14.90,  p = 0 . 0 0 1 ,  and those  in the  last hour ,  
F(1 ,20)= 17.63, p < 0 . 0 0 1 .  Rota t ion  was  also g rea t e r  in the 1 
h o u r  d - a m p h e t a m i n e  tes t  than  in the total  16 hours  of  over-  
night  tes t ing,  F(1 ,201-7 .55 ,  p < 0 . 0 2 .  

DISCUSSION 

The  resul ts  of  these  e x p e r i m e n t s  suggest  tha t  the  overac-  
t ivity caused  by prenata l  e x p o s u r e  to a lcohol  in the  rat  may 
pers is t  la ter  in its life cycle  than  general ly  d e t e r m i n e d  in 
open  field tests .  F u r t h e r m o r e ,  this is the  first use of  the 
r o t o m e t e r  in behav io ra l  t e ra to logy ,  and  the noc tu rna l  rota-  
t ion test  appea r s  to be a sens i t ive  me thod  for  de t ec t ing  dif- 
fe rent  levels of  act ivi ty  in groups  with dis t inct  p rena ta l  his- 
tortes .  

in con t r a s t  to a l te red  act iv i ty  levels ,  par t icular ly  in the 
j uven i l e  age group,  ro ta t ion  was not  af fected by prena ta l  
e x p o s u r e  to alcohol .  This  was  the case  for bo th  noc tu rna l  
and  d - a m p h e t a m i n e - i n d u c e d  rota t ion.  The  di f ferent ia l  al ter-  
a t ion of  act ivi ty levels c o m p a r e d  to the lack of  effect  on 
c i rc l ing b e h a v i o r  suggests  tha t  any  a l tered ca t echo l amine rg i c  
func t ion  fol lowing in u tero  exposu re  to a lcohol  would be 
more  likely to involve the  meso l imbic  r a the r  than  the nigro- 
str iatal  sys t em I10]. 

The  role of  c a t echo l amine rg i c  neu rona l  s y s t ems  in the 

regula t ion  or  modu la t ion  of  hype rac t iv i ty  fo l lowing prena ta l  
a lcohol  exposu re  is still in ques t ion .  This  s tudy ,  in a g r e e m e n t  
with  Bond  [2], f inds no  ev idence  of  a l te red  sens i t iv i ty  to 
d - a m p h e t a m i n e  in the group exposed  to a lcohol  in utero.  
H o w e v e r ,  these  resul ts  a p p e a r  to confl ict  wi th  those  of  Ulug 
and  Riley 118] and M e a n s  and  col leagues  [12]: bo th  of  these  
s tudies  repor t  an inc reased  r e sponse  to m e t h y l p h e n i d a t e  in 
sub jec t s  prenatall~¢ exposed  to a lcohol .  In the la ter  s tudy 
[12], as in this  inves t iga t ion ,  adult  sub jec t s  were  t es ted ,  al- 
t hough  the sub jec t s '  sex and  m e t h o d  of  measu r ing  act ivi ty 
were different .  

Both  amphe t amine  and methy lphen ida te  release c a t e c h o f  
amines  f rom neurona l  pa thways .  H o w e v e r ,  the i r  mech-  
an i sms  are not ident ical :  it is t hough t  tha t  while  am- 
p h e t a m i n e  preferent ia l ly  re leases  n e u r o t r a n s m i t t e r  f rom a 
newly syn thes i zed  pool, m e t h y l p h e n i d a t e  preferent ia l ly  re- 
leases  c a t e c h o l a m i n e s  f rom a s torage pool [ 14]. Prenata l  ex- 
posure  to a lcohol  may a l te r  the me tabo l i sm of  ca techo la -  
mines  such  that  the  relat ive size or  avai labi l i ty  of  these  pools  
is changed .  
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