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Effects of maternal alcohol consumption upon offspring behavior in Fischer (F344) rats.

Tsuneo Iwasaki, Yoshihiro Hiraga and Satoshi Furukawa (Iustitute of Psychology, University of - Tsukuba,

Tbaraki 305)

Alcohol solution (7.5 or 15% v/v) was given to pregnant female Fischer strain rats as the only source
of fluid. Developmental and behavioral tests were performed with the offspring. Litters born from females
treated with alcohol showed (1) increases in activity and defecation in the open-field test, (2) less preference
to alcohol (6% ) solution, and (3) deficits in the early stage of active avoidance learning, in comparison with
the control (water) group. No group differences were found in the swimming behavior test. These results
suggest that maternal ingestion of alcohol will produce high emotionality in the offspring.

Key words : fetal alcohol syndrome, prenatal alcohol exposure, offspring behavior, activity, alcohol
preference, avoidance learning, Fischer rats. S
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D FAS O b BEEERGMEREETChHL L
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% (Riley & Lochry, 1982)%%, % » b TIXR#EI
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BIEERRIC L - CTHE L RHENLHDL 5 IR RE
et AEIETh, Wistar R EZEL > TEH

IR Ui o ke, Lnd, BB L T\ Fischer &
Sy b DRICEFIRED - TeD T, KRBRTIIER
BEFRAL b i,
FoHEIZ1IBZ L1088 ES FCRIEL
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Tz, Wk T A b © 5L Schapiro, Salas, & Vuko-
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Table 1 Effects of oral administration of alcohol
on pregnant rats and their fecundity.

Group W RW A7S5 AIS

Mother N) @ 3 3 O
Liquid intake (ml/day) 189 168 19.6 17.2
Alcohol intake (g/kg/day) 64 109

Weight gain over gesta- 727 69.0 60.3 60.0
tion period (g)
Offspring
No. of born alive (Day 1) 10,0 123 103 115
(Male 43 76 43 17.0)
(Female 58 47 6.0 4.5)

Notes : Each figure indicates mean. Group W was given
free access to tap water throughout gestational period.
Group RW was given restricted volume (17 ml/day) of
water during Day 0-17 of gestation. Group A7.5 and
Al15 were given free access to 7.5% and 15% v/v alcohol
solution as a sole fluid source during Day 0-17 of gesta-
tion, respectively. Group RW, A7.5 and A1S were re-
turned to the ad libitum water condition on Day 18.
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Fig. 1 Mean body weight (£SE) of offspring on Day 1 and 7.

*: p<<0.05, *%: p<<0.01 as compared with Group W.

b, AT5FE0 RS LM 7z (Tablel), % 7o 1 HA TR & WEICHA~NT RWE, A

oM ERE IR 7T AL DOERA
7.58 T 6.4g/kg/day,A 15 % T 10.9 g/kg/day
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RECGHEEI Wk, ILRHEERRS » b
DFE RN, fFOMEEE Ui b5 2 ik
Mo fe DT, Ta— VLB ESCHELTE NI
BEAEHERRITI -1 sELBLRD,
1SRRIV T7TESDFOEER Fig. 1 KRL

758, ALBEOLWThIERBCAEE LB,
(A ORER, HETIE F=8.28, df =3/43, p<
0.01, MEcit F=4.74, df =3/45, p<0.01), 7H
STIHIRWELATSHOKEIL WHDO LTI
WER TR LA, A 16 BEOEE MBI bR CEE

o e (T F=20.18, df =3/43, p<0.01,

Mk F=7.63, df=3/45, p<0.01), A I5ED
FHEIHETETES, TR IBYT> THEDT
WEOEEE F CEIE L,

W Pk AT ) D FEFE W2\ T Y, Schapiro et al.
(1970) @ 3 A (FWAHERTZ 2RO KEEL K
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Table 2 Open-field behavior of offspring tested at Day 28 and 56

Male Female
Group A RW A7.5 AlS F w RW A7.5 Als F

Day 28 N a5 a2 an O a7n (a2 13) O

No. of sections traversed  70.5 113.3 80.7 89.4 6.26** 97.2 120.8 109.0 125.9 254

No. of rearings 8.8 168 9.6 174 598** 139 169 17.1 25.1 3.69*

No. of fecal boluses 0.3 0.2 1.9 2.2 4.46%* 0.0 1.0 0.9 2.1 2.84%
Day 56 N asy a2y ain O™ a7n a2 a3 ©6)

No. of sections traversed  44.5 72.2 437 72.2  2.06 864 984 88.1 80.7 <1

No. of rearings 5.3 112 9.1 106 2.28 13.8 21.3 146 18.0 2.01

No. of fecal boluses 0.0 0.0 0.8 0.8 3.00%* 0.2 0.0 0.4 0.0 <1

Notes: Each figure indicates mean. F values were obtained by one-way analysis of variance.

#: p<0.05, #x: p<<0.01,
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Fig. 2 Mean alcohol and total liquid (alcohol

and water) intake of offspring as a func-
tion of alcohol concentration. Each point
indicates mean volume per animal. The
alcohol preference test was conducted on
Day 42 through Day 49.

KEHE), Ub L) ERSIOEELY DT
mUlic, BUC, BHE, bk bk X OBEEK
EB T - VALBFEWHERTEWERRL
7o, RWEES 743 — A ERRCEMT 5 EL R
LTWwa, ZLTZOEMIT4BSOFTHEES X
DhEL, BEBEIICONTRBOENEAL TS
EVCHERNME S N,

T —BIET A OfERY Fig 2 R L,

50r Male Female

N w N
o o (=}

Mean Avoidance Responses
-
o

1-50
Trials

1-50 51-100

Fig. 3 Mean avoidance responses of offspring as
a function of training days. Each animal
received 50 training trials a day for con-

secutive 2 days beginning on Day 71.
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BA L CEBN LT 5 RREAWMFE  (experi-
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OIS B & T B ATV R B RS %
EEFEINTWA (B0, 1982 ; Werboff, Gottlied,
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h 4 < 7z, Fischer Ritfhod R &L C, A — 7
V74— FTOEBEND L (Barrett & Ray,
1970; Ray & Barrett, 1975), fixed-interval 3#{k 2
rYa —ATTOFNTF v b RIGEEEL (Tilson,
Maisel, Jourdan, & Rech, 1976) 43, shuttle box T
o [a8%% % operant chamber T 0¥ FI[E#H
TIXRE S BV (Barrett & Ray, 1970; Davidson &
Weidley, 1976; 22K, 1980; Ray & Barrett, 1975)
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RS IR T v a - LOBEL o BT
NHLDEEEN - T BA[EELE 2L R, %h
tht@FAS%M%?%LT@%thWﬁ%
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B 6.4g/kg, AISTEN 10.9g/kg TH-T,
Fischer ROANL V&L DT a —AHERL T
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#3213, Fischer %i¥ Wistar L v d L v £ D
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12 BATIRIEWHOKRE % cOE % 23, Fischer
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3 Wistar FOWHOERE (ml/day) i 41.1, A75

BT 25.1, AISEETIX 16.3 TH 5, Fischerzom 7 —
#1% Tablel wRLThH 5.
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FBEDEC o0 0 & FHli 3 5 fo bt LR BE R
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