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KUPRYS, R AND B TABAKOFF Prenatalphenobarbttaltreatmentandtemperature-controlhngdopammere~eptor~ 
PHARMACOL BIOCHEM BEHAV 18(3)401-406, 1983 --Pregnant mice were fed a phenobarbital-containing diet on days 
nine through 18 of pregnancy Following parturltmn, the offspnng of such animals were allowed to reach adulthood and 
then were tested for their response to an acute mject~on of apomorphlne Male offspnng were less sensitive, while female 
offspnng were more sensltwe than matched controls to apomorphme-mduced hypotherm~a The witnessed d~fferences m 
apomorphme-mduced hypothermm could not be attributed to d~fferences m brain apomorphlne levels, alterations m the 
thermoregulat~on following non-drug challenges to the mouse's thermoregulatory abdlty, or changes m a-adrenerglc recep- 
tor function Our results suggest that prenatal phenobarbital administration produces changes m the function of dopamlne 
receptors whlch regulate body temperature, and that the prenatally-reduced changes last well into adulthood 
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ADMINISTRATION of phenobarbital (PB) to pregnant ro- 
dents produces in the offspring a number of developmental 
abnormalities which can be demonstrated, even when the 
animals reach adulthood As adults, offspring of rodents ex- 
posed during pregnancy to PB exhibit changes in brain mor- 
phology [28], circulating hormone levels [10, 11, 12, 17], per- 
formance in certain behavioral paradigms [I, 13, 15, 18. 19], 
open field behavior [18, 20, 21, 30], and sexual function [10- 
12] These long-term effects may be important chnlcally, 
since PB is frequently used In humans dunng pregnancy for 
the prevention of epileptic seizures in the mother [14], and 
the prevention and/or treatment of hyperbdlrubmemla and 
kernlcterus In the neonate [7, 22, 24 26 27] Despite the use 
of PB in pregnant women and newborns, the neurophar- 
macological concomitants of the anatomical and behavioral 
alterations found with prenatal PB administration have not 
been investigated 

Prehmlnary evidence, as reported by Tabakoffet  al [25], 
suggests that prenatal PB administration alters central do- 
pamme (DA) receptor sensttlvlty In the present study, 
apomorphlne was employed to investigate further the effects 
of PB administration to the mother upon the function of  
postsynaptlc DA receptors in her offspring when they are 
adults Changes m body temperature were studied after in- 
jection of apomorphme Apomorphme-lnduced hypothermla 
Is believed to be mediated via hypothalamlc DA receptors [2, 
5 . 6 , 8 ]  

METHOD 

Subje~ ts 

SubJects were heterogeneous stock (HS) adult male and 
female mice The HS mice obtained from our breeding col- 
ony are an outbred line developed by McClearn et al [16] 
from a cross of eight inbred strains The mice used in the 
present study were between 46--96 days of age, and were the 
offspnng of dams which had been fed PB on days 9-18 of 
pregnancy 

In Utero Phenobarbttal Treatment 

Two to three nulhparous or unlparous female mice were 
housed with one male, and were examined dally for the pres- 
ence of vaginal plugs Those mice having a vaginal plug were 
assumed to have been inseminated, and if later found to be 
pregnant, day one of pregnancy was defined as the day on 
which a vaginal plug was found Females inseminated on the 
same day were group-housed and fed Purina Rat Chow pel- 
lets and water ad hb 

Treatment of pregnant mice with PB was conducted by a 
modification of the method of Belknap et al [3] On day nine 
of pregnancy, the female mice were housed individually, and 
were fed a diet of ground Purina lab chow containing 2, 2 5 or 
3 mg PB free acid per gram of the ground chow The mice 
were allowed ad lib access to water On day 18 of pregnancy, 
the PB diet was removed and replaced with Purina Rat Chow 

~Requests for reprints should be addressed to Boris Tabakoff, Department of Physiology and Biophysics Unlversuy of Ilhno~s at the 
Medical Center, P O Box 6998, Chicago, IL 60680 
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pellets Offspring of  these dams comprised the PB groups,  
and these offspring will be referred to as the PB-2, PB-2 5 
and PB-3 groups,  in reference to the amount  of  PB that was 
contained per  gram of  diet which the mother  consumed Two 
types of  control groups were included in our  exper iments  
The first of  these groups will be referred to as the C group, 
and these ammals  were  offspring of  dams who were fed plain 
ground chow ad hb The second type of  control  group In- 
cluded offspring o f  pregnant  mice which were  daily fed plain 
ground chow in the amount  of  diet consumed by dams of 
each of  the PB groups Offspring of  the pair-fed dams com- 
prised the pair-fed control (PFC) groups As an addlhonal  
control  for malnutri t ion in the PB-3 group,  the dietary Intake 
of  a group of  female mice was restricted to 3 g of  plato ground 
chow dally on days 9-18 of  pregnancy Offspring of  these 
dams are designated as the R-3 group Addit ional  details of  
such feeding regimens are continued in our  previous pubh- 
cations [28,29] 

Maternal  body weight was recorded on the first and last 
day of  PB treatment ,  days nine and 18 of  pregnancy,  respec- 
t ively Maternal  food consumpt ion  was moni tored daily dur- 
ing the period of  t reatment  of  animals with PB After  dehv-  
ery, the body weight of  the pups was recorded 

Fol lowing parturit ion, the pups were  housed with their 
natural mothers ,  or were cross-fostered with dams other  
than those of  their own t reatment  group until they were 22 
days old, at which time they were  weaned and separated 
according to sex The weanling pups were  group-housed and 
fed Purina Rat Chow pellets and water  ad lib In the experi-  
ments descr ibed below, pups from an average of  three differ- 
ent  litters were  used to comprise  each control  or  experi-  
mental  group 

Measurement oJ Body Temperature 

During the test  penod,  mice were  individually housed at 
an ambient  temperature  of  22-24°C The t~me-course of  
drug-induced hypothermla  In control  and exper imental  mice 
was momtored  with a Te le the rmomete r  a t tached to a lubri- 
cated termlstor  probe (Yellow Springs, Model  YSI-402), in- 
serted 27 mm into the rectum Tempera ture  readings were 
taken before and at various t ime intervals after drug injec- 
tion Apomorphlne  hydroch londe  (Sigma) was prepared in a 
0 9% sahne-0 1% ascorblc acid vehicle and was administered 
lntrapentoneal ly  IP in a vo lume of  0 1 ml/10 g of  body 
weight CIomdlne hydrochloride (Boerlnger  Ingelheim, Lid ) 
was dissolved In saline and administered at a dose of  0 5 
mg/kg in volumes  equivalent  to those used for injections of  
apomorphine  The inJection of  the appropriate vehicle 
served as a means of  determining the effects of  the injection 
per se The ability of  PB-3 offspring, as compared  to C off- 
spring, to maintain body temperature  In the cold was meas- 
ured at 15, 40 and 65 minutes after placing the mice in a cold 
(5°C) envi ronment  

Measurement of  Apomorphtne Levels 

Whole brain levels of  apomorphine  were determined in 
male and female mice,  using a modificat ion of  the spectro- 
f luorlmetric assay of  But terworth  and Barbeau [4] Mice 
were rejected, IP, with 3 mg/kg of  apomorphlne  HCI and de- 
capitated at 15 or  30 minutes after the inJection These  t ime 
points were chosen because  the apomorphlne- lnduced be- 
havioral changes are maximal  be tween  these t imes Brain 
tissue was obtained and stored f rozen at - 70°C  untd the time 

T A B L E  1 

FOOD INTAKE OF PREGNANT MICE 

Food Intake 
Group n (g)* 

C 5 8 9 _  + 1:;6 
PB-2 17 ~9 + 095 
PB-25 10 ~6 +_ 093 
PB-3 7 40_+ 1 04 

*Values represent mean+SD of the average daffy amounts ot 
chow consumed on days 9--18 of pregnancy 

Dunng this same period, the body weight of C dams increased 
62% (n=5) whde PB-2 dams (n= 17) showed a 49e/~ increase, PB-2 5 
dams In= 11 ) a 38% increase, and PB-3 dams (n=9) a 23% increase m 
body weight gain The body weight gain of PFC dams closely paral- 
leled that of their respective PB groups 40% increase for PFC-2 
dams (n=26), 33c~ mcrea,,e for PFC-2 5 dams In=10) and a 19c~ 
increase for PFC-3 dams (n=6) 

of  assay In preliminary exper iments ,  it was found that freez- 
ing did not affect brain apomorphme levels 

Pooled whole brains from two mice were homogenized m 
2 ml of  0 01 N hydrochloric  acid containing 0 1% ascorblc 
acid and 0 6 ml of  ethyl acetate,  using a Bnnkmann  Polytron 
Two  ml of  0 2 N hydrochloric  acid containing 0 1% ascorblc 
acid, fol lowed by 0 3 g of  sodium chloride,  were then added 
to each tube The contents  of  the tubes were mixed and then 
centr ifuged m a clinical centrifuge The aqueous  phase was 
washed three t imes with 4 ml of  ethyl acetate The organk. 
phase was discarded following each wash After  the final 
wash,  the pH of the aqueous  phase was adJusted in the range 
of  6 5-7 5 with solid sodium bicarbonate ,  and the apomor-  
phlne was extracted into 3 ml of  ethyl acetate  Tissue blanks 
obtained f rom untreated mice wre prepared similarly 

Standards of  apomorphlne  HCI (0-5 tzg) were prepared on 
the day of  the assay in 0 01 N hydrochloric  acid containing 
0 1% ascorblc acid Following the addition of  0 3 g of sodium 
chloride to each standard-containing tube and adjustment  of  
the pH of  the aqueous  solution to 6 5-7 5 with sohd sodmm 
bicarbonate ,  the apomorphme HCi was extracted into 3 ml of  
ethyl acetate  The amount  of  apomorphme HC1 m the or- 
ganic phase was measured in a Perkm-Elmer  spectofluoNme- 
ter  (activation wavelength  of  285~. and emission wavelength 
of  360X) Apomorphine  values presented m Table 5 have 
been correc ted  for recovery  

Drug-induced changes in body temperature  of  C, PFC and 
PB mice were  compared  using an analysis of  var iance w~th 
repeated measures  BMD compute r  program Analysis of  
other  data was done using a two-tailed Student ' s  t-test All 
results are expressed as mean_+S D 

RESULTS 

hi Uteto Phenobarbital Treatment 

The PB treatment  produced a dose-dependent  decrease  m 
maternal  food intake (Table I) Maternal body weight gain 
was also decreased in a dose-dependent  manner  by the PB 
t reatment  (see Table 1) The body weight gain of  PFC dams 
closely paralleled that of  their respect ive  PB groups 

Although the dams were  not moni tored directly for signs 
of  withdrawal  from the PB t reatment ,  the signs for the pres- 
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T A B L E  2 

NEONATAL BODY WEIGHTS 

Number of Body Weight 
Group n* Pups/Lttter (g); 

C 10 8 _  + 16 15_+017  
PFC-2 15 9 _+ 1 3 1 5 _+ 0 11 
PB-2 17 7_+ 27 1 3 -+ 0 19§ 
PFC-25 5 8 -+ 26 1 4_+ 0 13 
PB-25 7 6 _+ 24  1 3 +_ 0 15¢ 
PFC-3 5 6-+ 29 1 3_+ 033 
PB-3 4 4_+ 1 8¶ 1 1 _+ 0 10# 

*Values represent the number of htters 
tValues represent mean_+S D of the average weight of pups of 

each htter 
Sp<0 05, when compared to the C group 
~p<0 02, when compared to the C group 
¶p<0 01, when compared to the C group 
#p<O 001 when compared to the C group 

ence o f  a PB withdrawal  syndrome in the pregnant  mice 
appeared to be minimal During the course  o f  these  and o ther  
exper iments ,  the l n o d e n c e  of  maternal  mortali ty after  day 18 
of  pregnancy was 8% for 465 PB-3 dams and 4% for 56 PB-2 
dams,  and the length of  ges tauon,  which was 20-21 days,  did 
not differ among the C, PFC and PB groups 

The body weight of  newborn  pups m each of  the PB 
groups was slgmficantly less than that of  newborn  C pups 
(Table 2) This was the case,  despite the absence o f  a signifi- 
cant d~fference m the number  of  pups per litter be tween  the 
exper imental  and C groups,  with the except ion  of  the PB-3 
group,  wh]ch had mgmficantly fewer  pups per  ht ter  than the 
C group As a result  o f  thin finding, m each of  the behavioral  
and biochemical  exper iments  descr ibed below, the groups 
were  matched for body weight  o f  the exper imental  subjects 

Body Temperature Folhm the hlje( tton of Apomorphlne 

The t ime-course  of  the hypothermlc  effect produced by 
apomorphlne  t rea tment  m adult C and PB-3 male mice Is 
p resen ted  m Fig 1 (A-D) The  pre- ln jec t lon  basehne  
body tempera ture  did not differ be tween these mice A 
dose-dependent  decrease  in body tempera ture  was present  m 
both groups,  but the extent  of  this hypo the rmm following 
apomorphme t reatment  differed be tween  C and PB-3 mice 

The lowest  dose of  apomorphlne  (0 3 mg/kg) was not suf- 
ficient to distinguish differences be tween  the C and PB-3 
groups (Fig IA) H o w e v e r ,  fol lowing rejection of  higher 
doses of  apomorphlne  (0 4 mg/kg, F(1,10)=7 85, p < 0  025, 
o r 0  5 mg/kg, F(1,21)=6 1 7 , p < 0  025), PB-3 mice were  signif- 
icantly less sens l twe to the hypothermlc  effects of  apomor-  
phlne when compared  to C mtce (Fig 1B and 1C) The 
hypothermla  (both degree and t ime-course)  measured after 
the highest dose of  apomorphlne  (1 mg/kg) did not differ 
be tween  C and PB-3 mice (Fig 1D) 

The t ime-course  of  the hypotherm~c effect produced by 
apomorphIne  t rea tment  m adult C and PB-3 female mice is 
presented m Fig 2 (AD) The pre-lnjectton basehne body 
temperature  d~d not d~ffer be tween  these mice The PB3 
female mice showed a greater  decrease  in body tempera ture  
after re ject |on o f  0 3 or  0 5 mg/kg of  apomorphine  than their  
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FIG 1 Hypothermlc effect of various doses of apomorphme in C 
( 0 - 0 )  and PB-3 (O-Q)  male mice Both are presented as 
mean±S D of change in body temperature The respective body 
temperatures (°C) for C and PB-3 mice at zero time were Panel 
A--36 4±0 64, n=7, 36 6±0 51, n=7, Panel B---36 7±0 66, n=6, 
366_+067, n=6+ Panel C--372_+034, n=12, 369±030,  n = l l ,  
Panel D--38 0±0 40, n= 11, 38 0±0 32, n= 11 The range for mean 
body weights for the C and PB-3 groups was 23-26 g *p<0 025, 
F(1,10)=785, when compared to the C group **p<0025, 
F(1,21)=6 17, when compared to the C group 

weight-matched controls  (Fig 2A and 2B) Al though these 
differences were  not statistically mgnlficant, they were  in a 
dlrecUon oppomte to those seen be tween  male C and male 
PB-3 mice Trea tment  with higher doses  of  apomorphlne  (1 
or  3 mg/kg) did not demonst ra te  differences in hypothermla  
be tween  female C and PB-3 mice (Fig 2C and 2D) 

When male and female mice o f  the PB-2 5 and PB-2 
groups were  tested with the various doses of  apomorphine ,  
no differences in the hypothermlc  response  were found be- 
tween male C, PFC-2 5, PFC-2 and PB-2 5 and PB-2 groups 
Howeve r ,  female mice of  the PB-2 5 group exhtblted a 
greater  senmtlvlty to hypothermla  induced by apomorphme 
(0 5 mg/kg), compared  to the female C and PFC-2 5 controls 
(Fig 3A) These  differences were  also in the same direct ion 
and statistically significant when female mice of  the C, 
PFC-2 and PB-2 groups were  compared  (Ftg 3B) 

Body Temperature Folhm mg Cold E~;posure 

The t ime-course  of  the hypothermlc  effect produced by 
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FIG 2 Hypotherm]c effect of various doses of apomorphme m C 
(Q-Q)  and PB-3 ((3-©) female mice Data are presented as 
mean+S D of change m body temperature The respective body 
temperatures (°C) for C and PB-3 mice at zero time were Panel 
A--36 2_+0 86, n=7, 36 8___0 59 n=4, Panel B---36 5+0 50 n=6, 
36 4_+0 36, n=6 Panel C--37 1-+0 52, n=7, 37 0_+0 45, n=4, Panel 
D---35 9_+0 62, n=6 36 4_+0 32, n=6 The range for mean body 
weights for the C groups was 20-24 g and 21-23 g for the PB-3 
groups 

exposure  to the cold in adult C and PB-3 mice is p resen ted  in 
Table 3 Fol lowing exposure  to the cold,  the body tempera-  
ture of  both  groups  of  mice was significantly decreased  
throughout  the test  period No significant d i f ferences  in 
cold- induced hypothermla ,  however ,  could be demons t r a t ed  
be tween  the two groups  of  mice 

Body Temperature Follo~ mg lnje~ tton of CIomdtne 

To assess  the effect  o f  non-dopammerg lc  drugs,  the 
hypotherm]c  re sponse  o f  C and PB-3 mice was also exam- 
lned following t rea tment  with c lonldme (0 5 mg/kg) The 
t ime-course  of  c l omdme-mduced  hypotherm]a  is p resen ted  
in Table 4 The hypo the rmla  p roduced  by 0 5 mg/kg of  
c lonldme was grea ter  and more  prolonged than that  
p roduced  by 0 5 mg/kg of  a p o m o r p h m e  m both  C and PB-3 
groups,  however ,  there  was no significant difference in 
hypo thermlc  r e sponse  be tween  the C and PB-3 mice 

Bram Apomorphme Levels 

The brain weights  were  found to be lower  (p<0  05) for 
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FIG 3 Hypothermlc etfect of 0 5 mg/kg of apomorphme in f_ 
(O- ) ,  PFC-2 5 ( i - l ,  PB-2 5 (©-©) (Panel A) and C (Q-Q) .  PFC-2 
( i - i ) ,  and PB-2 ( (3 -0 )  (Panel B) female mice Data are presented 
as mean_+S D of change in body temperature The respective body 
temperatures (°C) for C, PFC and PB mice at zero time were Panel 
A--38 1-+0 2, n=6, 38 3-+0 2, n=8, 38 3_+0 3, n=8, Panel 
B--37 8-+0 3, n=9, 37 5_+1 1, n=9, 37 4_+0 8, n=9 The range for 
mean body weights for C, PFC and PB groups was 20-24 g 
*p<0 089, F(2,24)=2 68 among groups m Panel B 

T A B L E  3 

HYPOTHERMIC RESPONSE FOLLOWING EXPOSURE TO A 
COLD (5°C) ENVIRONMENT 

Change m Body Temperature (°C/ 

Group 15 mm 40 mm 65 mm 

C 1 5 + 090" 1 8 _+ 069 1 5 -+ 1 04 
PB-3 13_+080  14_+098 1 4 _  + I 12 

C mice and PB-3 male m~ce were placed at zero time into a cold 
room at 5°C 

*Values represent mean_+SD and are significantly decreased at all 
time points (p<0 01) from their respective zero t~me values, but the 
decrease does not differ between C and PB-3 groups Body tempera- 
tures for C and PB-3 m~ce at zero time were 37 0_+0 47 (n-7)  and 
36 5_+0 64 In=7), respectively 

PB-3 female mice compared  to C female mice (PB-3 
females=830+_42 6 mg, n=15,  and,  C females=858-+39 5 
rag, n=24)  Al though male PB-3 mice also had lower  mean 
brain weights  compared  to male C mice,  these d i f ferences  
were  not statistically significant (PB-3 ma le s=808+40  7 mg, 
n=10,  C ma les=842+52  1 mg, n=10)  Whole brain levels o f  
apomorph lne  in C and PB-3 male and female mice are pre- 
sented  m Table 5 Fifteen minutes  after rejection,  the levels 
o f  apomorph lne  in brains of  PB-3 female mice were  not 
statistically different  from those  of  C female mice,  and no 
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TABLE 4 

CLONIDINE-INDUCED HYPOTHERMIA 

Change in Body Temperature (°C) 

Group 15 mm 30 mln 60 mm 120 mm 

C 23_+029 * 37_+053 44_+081 35_+ 107 
PB-3 2 5 + 0 4 0  40_+071 48_+070 4 0 2 0 8 2  

C and PB-3 male mice were injected at zero time with clomdme 
HC1 (0 5 mg/kg, IP) 

*Values represent mean±S D Body temperatures for C and PB-3 
mice at zero time were 37 2 ± 0 39 (n=7) and 37 7 -+ 0 59 (n=4) 
respectively 

TABLE 5 

WHOLE BRAIN APOMORPHINE LEVELS FOLLOWING 
INJECTION OF APOMORPHINE 

Apomorphme Concentration (/xg/g)* 

Group 15 mm N 30 mm N 

Female 
C 057 _+ 030 (15) 048 _ 041 (9) 
PB-3 0 61 _+ 0 45 (10) 0 33 ± 0 12 (5) 

Male 
C 095 ± 029 (5) 053 ± 021 (5) 
PB-3 0 94 _+ 0 18 (5) 0 46 ± 0 06 (5) 

C and PB-3 mice were rejected at zero time with apomorphme HCI 
(3 mg/kg, IP) 

*Values represent mean±S D 

statistically s~gnlficant differences m brain apomorphlne 
levels were found between PB-3 and C male mice 

By 30 minutes after drug rejection, the levels of apomor- 
phlne were decreased from levels present at 15 minutes 
post-Injection In PB-3 and C mice The drug levels at the 
30-minute time point were not significantly different between 
the PB-3 and C mice of either sex 

DISCUSSION 

The results of this study prowde evidence for the pres- 
ence of long-term changes produced by prenatal PB treat- 
ment in sensitivity or function of  certain central nervous 
system (CNS) DA receptors Adult male offspring of mice 
which had been treated with 3 mg of PB/gm food on days 
9-18 of pregnancy were found to be less sensitive than off- 
spring of control mice to the hypothermlc effects of an acute 
lnlectlon of apomorphlne (Fig 1B and IC) In contrast to 
these results, the female offspring of dams fed PB were, in 
general, more sensitive than offspnng of control mice to the 
hypothermlc effects of apomorphlne (0 5 mg/kg) (Figs 2 and 
3) Statistically slgmficant differences were noted between 
female C-2, PFC-2 and PB-2 groups, and the direction of  
differences was maintained when the female offspnng of 
dams receiving higher doses of  PB were compared to their 
respective control groups 

These changes in sensmvlty did not appear to be 

mediated by prenatal nutritional factors, since offspring of 
food-restricted mothers (i e , R-3 and PFC groups) did not 
differ significantly from the C groups A general change in 
the ability to regulate body temperature in mice prenatally- 
exposed to PB also could not explain the results obtained 
after rejection of apomorphlne (see data in Tables 3 and 4) 
Alterations in apomorphlne metabohsm do not appear to 
play a role in the subsensltlvlty of male PB-3 mice to 
apomorphme-mduced hypothermla, since brain levels of the 
drug at 15 or 30 minutes after injection were qmte similar in 
the PB-3 and C groups (Table 5) Differences in brain levels 
of apomorphme also cannot be used as an explanation for 
greater sensitivity of the female PB-3 mice to the hypother- 
talC effects of apomorphlne Brain apomorphme levels were 
comparable in female PB-3 and C mice at both 15 and 30 
mmutes after drug injection and, yet, differences m apo- 
morphine-induced hypothermla were evident at these time 
points (Fig 3) 

The subsensltlvlty of the PB-3 male mice to apomorphlne 
treatment may reflect a change m the affinity of the 
postsynaptlc hypothalamlc DA receptor for the receptor 
agonlst This is suggested by the fact that the decreased re- 
sponse was evident following administration of the 0 4 or 0 5 
mg/kg doses of apomorphme, but not following the higher 1 
mg/kg dose of apomorphlne At the high dose of apomor- 
phlne, DA receptors In both PB-3 and C mice may be fully 
saturated w~th the apomorphlne, and would demonstrate a 
similar maximal response of the system (l e ,  one can postu- 
late no change in Bmax) The lowest dose of apomorphlne 
(l e , 0 3 mg/kg) may not produce changes of sufficient mag- 
nitude to d~fferentlate the experimental and control groups of 
animals Treatment of the dams with doses of PB lower than 
3 mg PB/g food apparently was not sufficient to produce 
changes in the sensitivity of  DA receptors in the brains of 
male offspring 

The increased sensitivity of female PB mice to 
apomorphlne-lnduced hypothermla may also be due to an 
alteration in the affimty of the hypothalam~c DA receptor for 
apomorphme In this case, one would have to conclude that 
an increased affimty of the hypothalamlc DA receptor for 
apomorphlne exists in these ammals Altered DA receptor 
sensitivity may arise as a result of factors such as long-term 
alterations of neurotransmltter release at particular DA 
synapses 

The presence of  long-term alterations in CNS dopa- 
mlnerglc receptors found m the present study m adult HS 
offspring of mice exposed during pregnancy to PB may be 
complimentary to reported changes m brain DA levels and 
synaptosomal uptake of D A m  young C57 offspnng of  mice 
treated during pregnancy with PB [21] 

Although we have concentrated our discussion on possi- 
ble changes in DA receptors produced by PB, changes in 
other neuronal systems may well contribute to the witnesses 
differences Apomorphlne-lnduced hypothermla, while 
being tmtmted through the hypothalam~c dopammerglc sys- 
tem [2, 5, 6. 8], is also dependent upon other CNS neuronal 
components For an example, acute apomorphme treatment 
has been shown to increase CNS 5-hydroxylndoleacetlc acid 
levels [9], indicating that apomorphme can stimulate seroto- 
nln turnover in serotonerg~c neurons Moreover, male rats 
maintained on a low tryptophan diet showed less of a body 
temperature decrease following acute apomorphlne treat- 
ment than did normally fed rats [25] Further experaments 
are necessary to fully eluodate  the mechanism of the ob- 
served effects 
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O u r  r e s u l t s  do ,  h o w e v e r ,  s h o w  t h a t  p r e n a t a l  P B  t r e a t m e n t  
p r o d u c e s  c h a n g e s  in c e n t r a l  D A  r e c e p t o r  f u n c t i o n  w h t c h  ex-  
t e n d  in to  a d u l t h o o d ,  a n d  i n d i c a t e  t h a t  d r u g  u s a g e  d u r i n g  
p r e g n a n c y  c a n  p r o d u c e  c o m p l e x  a n d  l o n g - l a s t m g  p h y s i o l o g -  
ical  c h a n g e s  m t h e  o f f s p n n g  F u r t h e r m o r e ,  m a l e  a n d  f e m a l e  
m i c e  r e s p o n d  d i f f e r e n t l y  to  t h e  e f f e c t s  o f  p r e n a t a l  PB  t r ea t -  
m e n t  T h e  r e s u l t s  o f  o u r  s t u d y  a l so  s u g g e s t  t h a t  n u t r i t i o n a l  
de f i c i t s  p r o d u c e d  m t h e  d a m  d u r i n g  t r e a t m e n t  w i t h  PB  h a v e  
to  be  n o t e d  a n d  c o n t r o l s  fo r  s u c h  d e f i c t e n c l e s  m s t ~ t u t e d  
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