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Abstract—Thc dose-responsc relationship in brain, plasma, and adrenal monoamine changes after aculc
oral cthanol administration (1, 2. 4 g/kg body wt) was studicd in virgin rats to determine whether the
response to the highest dose differed in 21-day pregnant animals, and to assess the potential consequences
of cthanol on thc ncurotransmitter systems of their fetuscs. Blood ethanol and acetaldehyde concen-
trations in blood increased progressively with the cthanol dose in virgin rats, and values in pregnant
antmals were very similar. Ethanol concentration in fetal blood and amniotic fluid did not differ from
that in mother’s blood whereas fetal acctaldehyde concentrations were negligible. In a dosc-related
manner, ethanol decreased brain DA, DOPAC and SHT cencentrations did not affect those of NA and
SHIAA, or adrenal A and NA concentrations, whercas il enhanced plasma NA levels. Basal levels of
monoamines and their changes after ethanol intake did not differ in pregnant and virgin rats. Monoamine
and metabolite concentrations were much lower in fetal than in maternal brains whereas plasma and
adrenal catecholamine concentrations were very similar and maternal ethanol intake did not modify thesce
fetal parameters in the fetus. Results are in agreement with the known similar metabolic response to
cthanol in fed pregnant and virgin rats. The lack of fetal monoamine response to maternal ethanol intake
may be a conscquence of the incapacity of fetal liver to form acetaldchyde and the ability of the placenta
to oxidize maternal acetaldchyde which protects the fetus from maternal alcohol intake at late gestation.

Ethanol intake is known to interfere with different
aspects of the central and peripheral nervous systems
at different levels. Its spectrum of consequences are
very wide, ranging from depressant to excitatory
effects on central ncrvous system functions (Pohor-
ecky and Necwman, 1977; Tabokofl and Kijanma,
1982), depending on various factos including dosage
and the physiological conditions of the recipient.
FEthanol administration affects scveral ncurotrans-
mitter systems (Rahwan, 1974, Bacopoulus ef al.,
1978; Liljequist and Carlsson, 1978; Hunt and
Majchrowicz, 1979; Mena and Herrera, 1980; Ferko
et al., 1982; Fryc and Breese, 1982; Edwards ef al.,
1983), and we havc previously reported that chronic
treatment with moderate doses in the rat enhances
monoamine concentrations in specific brain regions
{Mecna and Herrera, 1980). Alcohol ingested by the
mother during pregnancy crosses the placenta freely
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(Bissonnette, 1981), attaining similar levels in fetal
and maternal blood (Kcsaniemi and Sippel, 1975;
Kaufman and Woolam, 1981). The negative effects of
matc-nal alcohol intake on intrauteral and postnatal
oflspring development are well established in humans
(Joncs and Smith, 1973; Streissguth ef al., 1980) as
wel' 15 in cxperimental animals (Streissguth et al.,
198): Abel and Dintchell, 1978; Lec and Leichter,
1980: Herrera and Llobera, 1981; Ludera ef af.,
1983), the brain being one of the most affected sites
(Brarchey and Friedhoff, 1973; Rawat, 1975; Barnes
and Walker, 1981; Borges and Lewis, 1981; Mena et
al., 1982, 1984). Chronic maternal alcohol ingestion
modifics brain monoamine concentration although
the d rection of the change may vary according to the
dose and duration of trcatment (Mcna et al., 1982,
198 4; Rawalt, 1975; Detering ef af., 1980, 1981). It has
beea recently reported that maternal cthanol intake
may produce different effects or have no effect on
dopamincrgic function in the fetal nervous system of
the rut, according the stage of pregnancy which the
mother reecives the treatment (Lucchi ef of., 1984). 1t
is not known, however, whether acute alcohol treat-
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ment affects monoamine metabolism in ¢ different
manner in pregnant and non-pregnant subjects.
This question is of interest as it has been shown that
other nervous system stimuli such as fasting, increase
urinary catecholamine excretion in pregnant versus
non-pregnant rats (Herrera et al., 1969) and periph-
eral nervous terminals and adrenal catecholamine
pools are depleted in pregnant rats (Young and
Landsberg, 1979). The aims of the present stndy were
to determine the dose-response relationship in brain,
plasma, and adrenal monoamine changes ¢ fter acute
ethanol administration in virgin rats in order to deter-
mine whether the response differed in 21-day preg-
nant animals and to assess the potential conscquences
of cthanol in fetal neurotransmitter systems.

EXPERIMENTAL PROCEDURES

Animals

Virgin female Wistar rats weighing 180 200 g and age-
matched 21-day pregnant animals were used (gestational
time determined by the presence of spermatozoids in vaginal
smears). Animals were fed purina chow diet and maintained
under automatically controlled temperature (25 £ 1°C) and
12 h light-dark cycles (light from 9:00 to 21:00h). Treat-
ments were given at 11:00h after a 3 h fasting oeriod to
minimize differences in alcohol absorption produced by the
possible presence of food in the stomach. Ethanol dissolved
in saline (0.9% NaCl) or plain saline was given :n a total
volume of | ml/100 g body wt by gastric son i without
anesthesia after which animals were maintain:d without
access to food until sacrifice which was performed by
decapitation 3 h after treatment. Just before sacrifice, rectal
body temperature was measured with a lubricated thermom-
cter pb 0331 (Panlab, Spain) inserted 2.2 cm into the rectum,
In pregnant rats the conceptus was immediate'y dissected
and amniotic luid was collected with a syringe tefore the

sacs were opened and placed in tubes containing 300 ut of

100 mM chloral hydrate. Fetuses were decayitated and
blood sumples were collected from the neck wouad into two

separate ice-cold recipients, one containing 300 ul of

100 mM chloral hydrate to be used for ethanol and acetalde-
hyde determinations and the other containing Feparin and
used for plasma separation to which 10% EDTA (25 j per
0.9 ml plasma) und 5% Na,S,04 (10 gl per 0.9 ml plasma)
were added before being frozen at —80"C until monamine
analysis. Brain and adrenals were dissected, frezen on dry
ice, weighed, and stored at —80"C until processed.

Ethanol and acetaldehyde determinations
These determinations were always done in fresh blood

samples the same day of their collection. The nicthod of

Von Wartburg and Ris (1979) was followed with minor
modifications. Immediately after placing the an motic fluid
or plasma aliquots in chloral hydrate, proportions were
adjusted to 1:1 (vol/vol) by weighing the tubes aid adding
the appropriate amount of chloral hydrate. aAfler being
thoroughly mixed at 4°C and centrifuged at 1300 g for
15 min, 150 ul of supernatant aliquots were placed in 1 ml
glass vials containing 300 ul saline, 500yl of 1.5mM
1-propanol (internal standard) and 50 1 of 60%, »f HCIO,

after which the vials were hermetically sealed. External
standard vials, containing plasma from untreated animals
supplemented with chloral hydrate and saline or different
amounts of ethano! or acetaldehyde, were always run in
parallel with blank vials. All vials were subjected to head
space gas chromatography performed with a Perkin-Elmer
Sigma-15 apparatus and a column of Carbowax 1540.
Temperatures were 60°C for the sample thermostat and
150°C for the injector and detector block. With this pro-
cedure, the amounts of ethanol and acetaldehyde recovered
from {resh plasma samples were 106.5 + 7.5 and 98.4 + 10.1
respectively.

Monoamine analysis

Monoiamines were determined in tissues and plasma by
high performance ligquid chromatography with electro-
chemical detection (HLPC/ED).

Standardy and reagents. Noradrenaline (NA), adrenaline
(A), dopamine (DA), dihydroxyphenylacetic acid
(DOPAC), S5-hydroxy-tryptamine (5-HT) and S-hydroxy-
indolacetic acid (SHIAA) and alumina, all of the highest
purity, were obtained from Sigma (Saint Louis, Mo.,
U.S. A} and methanol for HPLC was from Scharlau (Ag
Duren, Germany). Other reagents were obtained from
Merck (Darmstadt, Germany).

Sample preparation. Whole brain sumples were homog-
enized in the proportions of 1/10 (wt/vol) in a glass homog-
enizer with ice-cold 0.1 N HCIO, containing EDTA (0.05%)
and Na.5,05 (0.05%). Whole adrenal glands from each
animal (30-50 mg) were homogenized by sonication at
0-4"C in 3ml 0.1 N HCIO, contaming EDTA (0.05%) and
Nit,S,04 (0.05%), and | ml aliquots of the tissue homog-
enate supernatants or 0.9 mi plasma were placed in vials
containing 400 ul of 1 M Tris-HCI buffer pH 8.6 and 25 mg
aluminum oxide pretreated according to Anton and Sayre
(1962). After shaking for [Smin and centrifugation at
4000 g for 10 min, supernatants were discarded and the vials
were washed three times with | ml distilled water. Cate-
cholamines were cluted by adding 100 pl of 0.1 N HCIO,
containing 0.1 mM Na,S,0; and supernatants were injected
in the HPLC/ED system as described below. At this stage,
recovery of purified standards added to the initial samples
was 75.2 4 3.0% (n = 11) for NA, 77.1 + 7.6% (n = 11) for
A, and 72,04+ 3.8 (n = 11) for DA, Other aliquots of the
supernatants from the centrifuged tissue homogenates were
filtered through Millex HA 0.4 gm (Millipore Co. Bedford,
Mass., US.A)) and directly injected into the HPLC/ED
system for indolamine and DOPAC determinations.

HPLCIED apparatus and analytical conditions. A model
6000A sotvent delivery system and a U6K injector {rom
Waters ( Waters Ass. Inc., Milford, Mass., U.S.A.) were
coupled with a BAS LC-4B amperometric detector and a
LC-16 trunsducer equipped with a glassy carbon electrode
(Bioanalytical Systems, La Fayette, Ind., US.A.). Two
reverse phase columns of Nucleosil 5C,, (Scharlau Ag
Duren, Ciermany) (12.5e¢m x 4 mm i.d. and 20cm x 4 mm
i.d.) were used, protected by a guard column containing
Bondapak C,,/Corasit (Waters Ass.). Except for minor
modificitions, chromatographic conditions were similar to
those in previous studies (Maruyama ef of., 1980; Reinhard
ef al., 1930; Goldstein er al., 1981; Westerink and Mulder,
1981). The column was maintained at room temperature,
flow rate was 0.8 ml/min, and the potential was set at
+0.5V vs the Ag/AgCl reference electrode for cate-
cholamines and at +0.75 V for indolamines and DOPAC.
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Table 1. Ethanol and acetaldehyde concentrations in blood and amniotic fluid 3 h
after oral (rcatment with cthanol of virgin ind 2i-day pregnant rats

Etharo!
{mmol/ly

Acctaldchyde
(srmol/h)

Virgin rats
treated with 1g EIOH/kg
treated with 2 g EtOH/kg

0.26 + 0.05(5)
13.96 + 1 09(5)

7.654 3.73(6)
19.27 + 6.36 (6)

treated with 4 g EiQH kg
21-day pregnant rats
treated with 4g EtOH/kg
Mother's blood
Fctus's blood
Anniotic fluid

3710+ 445(5)

4124 1 860(5)
4184 1 975(5)
4109+ 0 25(5)

33.19 + 12.60(6)

45.51 1 21.64(5)
7.38 4 4.85(8)
Not detectable (8)

Results are means - SEM. () = number of animals/group.

The injection volume was 20 ul for all detcrminations.
Separation of NA, A and DA was achieved by an isocratic
mobile phase containing a Mcllwain buffer 6.1 M citrate—
phosphate pl16.5 and clution timc was iess than 7 min.
Separation of SHT, SHIAA and DOPAC was performed
with a mobile phase containing 0.1 M citrate-phosphate
buffer pH 3.5 plus 8% methanol and clution time was less
than 15 min.

Expression of the resulis

Results were expressed as mean + SEM and statistical
comparison among the groups was done by the Student's
-lest.

RESULTS

Ethanol and acetaldehyde blood levels and body
temperature

As shown in Table 1, 3 h after oral cthanol admin-
istration to virgin rats their blood concentration of
cthanol began to increase progressively with dosage.
Blood acctaldehyde concentrations were negligible
using 1 g cthanol/kg body wt but they increased with
greater doses (Table 1). When the highest amount of
cthanol was given to virgin and to 2l-day pregnant
rats, as shown in Table |, their blood cthanol and
acctaldehyde concentrations were similar. Ethanol
concentrations in both fetal blood and amniotic fluid
were almost the same as in maternal blood whereas
acctaldchyde concentrations were negligible in fetal
blood and undctectable in amniotic fluid (Table 1).
Body temperature was only measured in virgin ani-
mals, values being 36.18 4 0.16°C for controls and
3537+ 0.24, 35.35+0.24 and 35.18 +0.24°C for
those treated with 1, 2 and 4 g cthanol/kg respectively
(P vs controls were <0.05 for those receiving the 1
and 2 g dose and <0.01 for those of 4 g).

Monoamine and metabolite concentrations in brain

As shown in Table 2, acute cthanol administration
of 1, 2 or 4 g/kg to virgin rats did not affcct brain NA
and 5S-HIAA concentrations while DA, DOPAC and

5-HT concentrations decrcased in a dosc-related
mannzr. In comparison with virgin rats receiving
salinc  (controls), brain DA values dccreasced
signtficantly in those recciving 2 and 4 g cthanol
whercas DOPAC and 5-HT changes were only
significant with the 4 g dosc (Table 2). In 21-day
pregnant rats recciving saline (controls), brain mono-
amine and metabolite concentrations did not differ
fron: values in virgin conirols (Tablc 2). When
compared with their respective controls, pregnant
and virgin rats given 4 g/kg cthanol had similarly
decrzised brain DA, DOPAC and 5-HT concen-
trations. After cthanol treatment, brain NA concen-
tration was unaffected in pregnant rats and in virgins
(Table 2) while 5-H1AA concentration decrcased sig-
nificantly (Tablc 2). In fetuscs from control mothers,
brain monoaminc concentrations were similar to
those previously reported (Mcena et al., 1982; Rawat,
1975) and values were much lower than those found
in v rzin rats and in their respective mothers (Table
2). la contrast with the effects found in adults, acute
maternal alcohol intake did not modify any fetal
brain  monoaminc or metabolite concentrations
(Table 2).

Catecholamines in plasma

E banol treatment did not modify plasma A levels
in virgin and pregnant rats nor in their fetuses (data
not shown). Values of plasma NA levels arc sum-
mar.z:d in Table 3. In virgin animals, acute cthanol
intake of 2 and 4 g/kg produced significant incre-
ments in plasma NA levels whercas 1 g/kg appeared
incflective when compared with controls receiving
saline. Plasma NA valucs in pregnant rats were
significantly greater than in virgins and cthanol at
4 g/ky. produced a similar cffect in pregnant and in
virgm rats, consisting of a significant increment in
NA (Table 3). In contrast with the change in brain
monoaminges, plasma catecholaming levels were simi-
lar n fetuses and in their mothers and plasma NA



HIAA (ng'g)
241.1 +17.3

3

HT (ng'g)
378 + 16.6

s

DOPAC (ngg)

DA (ngg)
047.8 +20.3

NA (ng'g)

Table 2. Effect of ethanol on brain monoamine and metabolite concentrations in virgin and 21-day pregnant rats. and their fetuses
498.8 +21.4

treated with saline
(controls)

Virgin rats
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Table 3. Effect of oral ethanol on plasma NA levels in virgin and
21-day pregnant rats, and their fetuses

R
:% %’b NA (ng/ml)
v s Virein rat
¥ = irgin rats
o e I~ N v v . = A g .
S 5 ¥ o Z., Wi Zg treated with saline 5.15+0.34
RN an o
HAHA NG+ HE w4l eE (controls)
QL oLTZ o Ry a4l WY treated with 1 g ethanol/kg 4.64 +0.19
o9 ) < - o0 cien P o
4 a5 & 8 SR ’ NS.
I £ treated with 2 g ethanol/kg 6.74 + 0.61
= § P <0.05
g & treated with 4 g ethanol/kg 6.95 +0.73
o & r <0.05
w o <0
4 52 Pregnurt rats
+ é; treated with saline
oo o= ® @ O gz (control) 7.34 + 0.51**
GaNLTs = Sy a3 treatzd with 4 g ethanol/kg 938 +0.98
drdzas LA anZ|E2 P <0.05
=T e o 8 MO B R Fetuses
£ 3 - oA § ? g 2 mother treated with suline 8.96 + 0.66
@ K
e v mother ireated with 4 g cthanol/kg 8.39 +0.66
o P N.S
< w3
Sy i
S + Animuals were killed 3 h after treatment. Results are means + SEM
, S 4 of &-8 rats/group. Statistical comparisons between the ethanol
v § + groups and their respective controls (treated with saline) are
2 ] ,:: — S 2 . shown by the P values and those between pregnani and virgin
IR~ R < e T3 rats by asterisks: ** = £ < 0.01. Statistical comparisons of
Hoi Hop HE H HE Trul e , o [ M i
g eSS N ~C 'z 8% values between fetuses and their respective mothers were not
e g Vg gV ca Tz significant (P > 0.05).
— = — = —_ &t (7]
|
=
+
[=]
2y
c
;5-;3- levels did not change in fetuses of mothers receiving.
- $% alcohol as compared with controls (Table 3).
tod = 0
vy o1 < =} =) Qo y . .
9w Sm_g. I - oo |2 B3 atecholamines in adrenals
HAHEHE H BT TS YlsES i . ) .
A RVER > o i 2 B s 7 -
SZ2vEv 2 v = Olé c;ug Z As expected, A content in adrenals was approxi
S & 2 3 = & | 285 mately four times greater than NA (Table 4). Values
- iu“;: g  of both catecholamine concentrations in the adrenals
= Il . . . . . .
B g  of pregnant rats were very similar to those in virgins
2 . g .
. 1229« (Tablc4). In spite of the modifications of plasma and
=l . . . > .
» 1 |BE% brain monoamine concentrations following ethanol
< £
%) vy N-} o [+ P2 - e Tves P’ . 1
% € ¥ 5 e 54 |fgg trealment, no given dosage of 'elhcm.ol n.10f1|ﬁed
HA HA 4G Y SRS A = adrenal catecholamine concentrations in virgin or
el LNl e o Z HHZ| e §= ’ H .
g2 g @ oo cow |8 éﬁ pregnant rats (Table 4). This parameter was not
D oo $% |E<Z  measured in fetal adrenals due to the difficulties
~ . . . . . N
g %2 involved in their rapid dissection.
353
Qo
£gg DISCUSSION
5= 'g
L ol
5 - . . e
5.0 § 52 Present findings in virgin rats show that acute oral
5 (3] Q . .
w w S =& &  ethanol intake decreased brain DA, DOPAC, and
22 2 = «w |&£Fg  SHT concentrations in a dose-related manner but did
- .
e 2 9 Q = 5 |S.2 not affect NA and SHIAA or A and NA concen-
I & ¢ g T O3 . . .
o e £ % > 2 |3 ﬁg trations in adrenals, whereas it enhanced plasma NA
< el sl = . . . .
TS I = g ¢ |Z-2%  Jevels. Changes in brain monoamines differed from
5 £ £ 4E3£ 0§ ¥ |wgs ous findings i ; i i
T ¥ F §EQeE 5k &;a £ ® our previous findings in the rat in which chronic
P . = . -
T 8% T ET3 §§ o Z = B 2 Z,’é ethanol treatment produced an enhancement in their
3 ASNA S 3O EA S 8T = . .
ghghgtEETE~ e £ S brain concentrations (Mcna and Herrera, 1980) but
A o .
& n < this difference may well be due to the known fact that

ethanol 2ffects on cerebral neurotransmitters metab-
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Table 4. Effect of oral ethanol on catecholamines concentration in adrenals in virgin and 21-day

pregnant rats

NA (jig/g)

A (nglg)

Virgin rats
treated with saline
(control)

treated-with-dg LIOH kg "~

P

treated-WHIFTFEOHfkr -
7)'—*

treated with 4 g EtOH/kg
3
Pregnant rats
treated with saline
{control)
treated with 4 g EIOH/kg
k-4

162.11 4. 9.26/(6)

FGLIB 41463 (Sy

~179.25 £ 19.68 (5)

174.76 1 24.6(5)

159.54 + 16.56 (6)
198.37 £ 20.40 (6)

668.31 1 45.60(6)
64367+ 4124 (5)
746.60 -+ 93.8915)

558.59 1 7.24(%)

702.38 + 52.14(5)
724.74 4 T1.13(6)

Animals were killed 3 h alter treatmenl. Results are mean + SEM of 5-6 rats/group, No statistical

significance (P > 0.05) was found between cthanol and control groups and between pregnant and

virgin animals.

olism differ substantially when administerced either
chronically or acutely (Kuriyama er al., 1971), and
according to dosage and modec of administration
(Pohorecky et al., 1974). An inhibitory or biphasic
effect on brain tryptophan and scroloninergic system
alter acute cthanol treatment in the rat has been
previously reported (Stowell and Morland, 1984;
Badaway and Evans, 1976) in agrecment with present
findings. The hypothermia of our cthanol trcated
virgin animals is in agrecment with that reported by
Poherecky er al. (1974) and Pohorcecky er al. (1976).
Our finding of reduced brain SHT in cthanol treated
virgin rats fits with their hypothesis that hypothermic
effects of ethanol may be causcd by reduced stimu-
lation of SHT receptors (Pohorecky et al., 1976).
Lack of change in catecholamine adrenal content and
plasma A levels after alcohol intake indicates that the
doses administered (1-4 k/kg) did not affect adrenal
medullary scerction, in agreement with  previous
reports (Perman, 1961; Decturck and Vogel, 1982).
Thesc findings should be also considered together
with those of others showing that highcr oral cthanol
doses (Pcrman, 1961) or lower doses but given under
stressed conditions (Deturck and Vogel, 1982; Per-
man, 1960) may increase circulating catecholamines
following adrenal medulla stimulaticn. It scems then
that adrenal medulla ethanol response is very much
dependent on the dose and mode of administration.
Changes in plasma NA levels are indircet index of
sympathetic activity. The specific risc in plasma NA
levels found after acute administration of 2-4 g/kg
cthanol in virgin animals therefore indicates an
increased sensitivity to alcohol which has a greater
cffect on peripheral noradrenergic ncurons than on
adrenal medullary function.

Biood ecthano! and acetaldchyde concentrations
were similar in pregnant and virgin rats rcceiving
the same cthanol dosc per unit of body weight,
suygesting that their endogenous distribution and
mectabolism arc similar. Basal levels of monoamines
and their changes after ethanol intake did not differ
in pregnant and virgin rats, indicating that they have
simit@ar monoamine stores and alcohol sensitivity
affecting neurotransmitter metabolism. While these
find.ngs contrast with reported depletions of adrenal
catecholamine content (Young and Landsberg, 1979)
and enhanced urinary excretion of catecholaminces
(Hevrera et al., 1969) in the untreated pregnant rat,
the changes only occurred in the fasting state
(Herrera et al., 1969; Young and Landsberg, 1979),
whercas the present study was performed in fed
ammals. The similar response to alcohol in pregnant
and virgin rats is in agrcement with our finding that
alcohol produces similar hyperglycemia in both types
of fud rats (Villarroya et al., 1985), and diffcrences in
thei - nervous system responses to alcohol may occur
only in conditions of hypoglycemia such as in the
fasted state. This hypothesis is supported by the
diilering metabolic responses to ancsthetics in virgin
and pregnant rats when fasted but not when fed
(Zozano and Hecrrera, 1984), although it must be
fu-tacr tested in studies of alcohol intake.

Monoamine and metabolite concentrations were,
as expected, much lower in the brains of 21-day
old rat fctuses than in their respective mothers. In
con rast with the effects of chronic cthanol imaternal
intake (Mcna er al., 1982; Mcna er al., 1984; Rawat
(1975), Detering et al., 1980, 1981), there were no
changes in these parameters after acutc treatment,
indicating that at latc gestation the fetal rat brain
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is less vulnerable to maternal alcohol intake than
during earlier fetal stages. The recent renort of Lucchi
et al. (1984) describing permanent chénges in brain
dopaminergic transmission in rat
mothers given alcohol only on the 4th day of gesla-
tion supports this possibility. A similar explanation
may be proposed for the lack of change in plasma
catccholamine concentrations in the 21-day old fetus
after maternal ethanol intake as decreased sensitivity
of this parameter to ethanol cannot be explained by
an immature peripheral catecholamine metabolism.
We found that plasma levels of catecholamines did
not differ in 21-day fetuses and their mothers, in
agreement with previous findings (Rofli, 1968;
Phillippe and Ritzmiller, 1981; Ben-Jonathan, 1978)
and it is also known that at late gestation the rat
fetus undergoes plasma catecholamine changes as
a result of metabolic and/or hormonal stimulus
(Ben-Jonathan, 1978).

Lack of fetal monoamine response to acute mater-
nal alcohol intake at late gestation contiasts with the
changes reported following chronic alcohol adminis-
tration from the onset of gestation (Mena er al., 1982,
1984; Rawat, 1975; Detering et al., 1980, 1981) and
indicates that negative fetal alcohol cffects are not
produced by alcohol crossing the placents and being
metabolized by fetal tissues, but occur duning early
gestation when the placenta is not yet developed.
Acetaldehyde production by the fetus aopears negli-
gible as evidenced by its low blood levels in fetuses
as compared with their mothers, and this agrees with
the low alcohol dehydrogenase activity detected in
fetal liver even at late gestation (Sjoblom er al., 1978;
Horton and Mills, 1979). Tt is well known that
acetaldehyde formed after ethanol ingestion partici-
pates actively in the ncurological effects of ethanol
in adults. The incapacity of fetal liver to form acet-
aldehyde and the ability of the placenta to oxydize
maternal acetaldehyde (Sippel and Kesaniemi, 1975)
may protect the fetus against maternal alzohol intake
at late gestation,
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