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Effect of Ethanol Consumption on Growth and Vitamin
A Status in Rats Fed B-Carotene Supplemented Diets

Hwa-~Cha Rhim and Jung-Sook Seo'

Dept. of Food and Nutrition, Yeungnam University, Kyongsan 712-749, Korea

Abstract

The present study was aimed to investigate the effect of dietary supplementation of B-carotene

on vitamin A metabolis;

in ethanol—-fed rats. Sprague-Dawley rats weighing 190~210g were fed

a liquid diet containing [36% of total calories as ethanol for 6 weeks. The pair-fed control rats(1BP
group, 2BP group) were given an isocaloric amount of diet containing sucrose instead of ethanol on
the following day. Additionally, the liquid diet contained different levels of B~carotene(1BE gropu:
2.1, 2BE group: 21mg/L! liquid diet). Body weight gains and food efficiency ratios of ethanol groups
were lower than those of pair—fed groups. This effect did not change with dietary supplementation of
B-carotene. The levels of plasma and hepatic retinol were decreased after chronic ethanol feeding,
but the values in 2BE group were higher than in 1BE group. The content of hepatic retinoic acid tended
to increase in proportion to B—carotene supplementation. These results suggest that ethanol consumption
‘may affect the vitamin A metabolism and reduce the conversion of B-carotene to retinol in rats.
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Table 1. Composition of liquid diet for control rat

Component Concentration
P (g/L liquid diet)
Casein 414
DL-Methionine 0.3
L-Cystine 05
Com oil 8.0
Olive oil 150
Sucrose” 155.0
Mineral mixture® 9.0
Vitamin mixture” 2.55
Choline bitartrate 053
a-Cellulose 10.0
Xanthan gum 3.0

1)Replaced by 65g of sucrose and 50g of ethanol in the
ethanol diet
PVitamin mixture(mg/100g Mix.) according to AIN-76

Thiamin HCI 60 D-Biotin 2.0
Riboflavin 60 Cyanocobalamin 0.1
Pyridoxine 70 a-tocopherol acetate 367.5
Nicotinic acid 300 Cholecalciferol 0.25
D-Ca pantothenate 160 Menaquinone 05
Folic acid 20 Sucrose 98.94(g)
PMineral mixture(g/kg Mix.) according to AIN-76
Calcium phosphate, 500.0 Zinc carbonate 1.6
dibasic
Sodium chloride 740 Cupric carbonate 0.3
Potassium citrate, 22.0 Potassium iodate 0.01
monohydrate Sodium selenite 0.01

Potassium sulfate 52.0 Chromium potassium  0.55
Magnesium oxide 240 sulfate

Ferric citrate 6.0
Manganese 35 Sodium fluoride 0.06
carbonate Sucrose 117.0
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Z¥zA 4 B-carotene §3-2 Shapiro 5-(18)2] ¥y
2.2 Aukstdet & A=Y xA & 1.15% KCl4-
Ao g FA3AZ F 25% sodium ascorbate &4 3}
HPLCH ol®te-g 713 3 & Egstgdch 7]
10N KOH 4948 g3 70°Cell A 3083t Fo] 7314
71 & Wz A7}, o] HPLIC# hexaned 7}ale]
2% F 1,800 X goll A 1587 LAl He)3le] FE3H o
o, o] 44 & F 3] WhEdle] HFAERE dgich o
# t}S HZA B8NS teflon lever?] syringe(Hamil-
ton, USA)E FFHA 7] obg A 7tadtell A 554
Zrh AFA 88 HPLCS ol§H&-2 $-8 4171 F HPLC
o] F9lstsl.2m, HPLC 2702 Table 2¢1 A A3k et
o] internal standard & /\]-%5,1 echinenoned &A%
correction factorg 3 ¥ & AlArslgdoh ¥ 7ol
4] petroleum ether(PE)& AF4-3}o] B-carotened 5
Z3lgdon, 7 HAHL R A FUslgdt.
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2N 9| retinol?] 52 Bieri 5(19)9] #hy o u}
2} A 2kstodel. 8 200ule] internal standarddl retinyl
acetate 100ul(80ug/mD)$} | BH&-& 7hale] & A& &
HPLC4- hexane2 2 %314 o} 13 of& 1,500 rpm
A4 5E7F A Fe]dld AFSAE e F o] F I
A& 9 3 whEalo] Q3L 2 E A B 9L teflon leverd)
syringe® AF-4-5}] pore size 0.454m<] membrane fil-
ter2 o} gk o} A Jladtell A Az Z ok HE
Al 8+ diethylether2} methanol®] &394 (50ul : 150u1)
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7¥zA 4 retinoic acid $#-2 Furr 5(20)9) W&
o]-g-3kod 7+Z AW retinol k] A& 97 A EF
v) ¢} Folgh whg o2 A At 2% 5= HPLC
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Table 2. HPLC condition for the determination of B-carotene, retinol and retinoic acid

Retinol Retinoic acid

B-carotene
Instrument HPLC spectra-physics

(SP8800-01)
Integrator Waters 745B
Column L Bondapak Cis

(80cm X 3.9mm, 10um)

Detector UV 436nm
Mobile phase Methanol : Acetonitrile : Chroloform

(47:42:11)
Flow rate 1.0ml/min
Sample injection 10ul
Attenuation 0.002
Chart speed 0.5cm/min

HPLC (Waters 6000A)
Young-in D 520A

HPLC (Waters 6000A)
Young-in D 520A

it Bondapak Cig
(30cm % 3.9mm, 10um)

4 Bondapak Cig
(30cm % 3.9mm, 10um)

UV 280nm UV 313nm
Methanol 100% Metanol : Phosphate
buffer(PH7.2)
0.8ml/min 1.0m}/min
50ul 2001
0.1 0.0
0.5cm/min 0.5cm/min
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Table 3. Effect of B-carotene and ethanol administration on food intake, body weight gain and food efficiency

ratio in rats

iBE 2BE 2BP
Food intake 66.53 +2.75°2 66.53 +2.75° 69.00 £2.35 69.00 +2.35°
(ml/day)
Weight gain 217 £0.26° 2.86 +0.36" 248 +£0.28" 261 £0.32%
(g/day)
FER? 0.03220.004° 0.043£0.006° 0.036+0.004° 0.038£0.001™

"Means + $.D.(N=10)

DValues with a same superscript letter within the row are not significantly different(p<0.05).

YFER: Food Efficiency Ratio

o] He| 2 Alo| & FFAIZ A} o vk FofF] pair-
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Table 4. Effect of B—carotene and ethanol administration
on relative wet weights of liver and heart in

rats
n Liver Heart
Group™ /1008 B. W oo
1BE 360+0.12°%% 0.32+£0.04
1BP 3.09+0.10° 0.27£0.02°
2BE 3.13+10.07° 0.300.03°
2BP 3.100.08° 0.28+0.01°

YIBE: Ethanol group supplemented with B-carotene(2.1
mg/L liquid diet)
1BP: Pair-fed control group supplemented with B-car-
otene(2.1mg/L liquid diet)
2BE: Ethanol group supplemented with B-carotene(2.1
mg/L liquid diet)
2BP: Pair-fed control group supplemented with B-car-
otene(2.1mg/L liquid diet)

“Means = S.D.(N=10)

¥Values with same superscript letter within the column
are not significantly different(p<0.05).
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Fig. 1. Effect of B-carotene and ethanol administration
on plasma(A) and liver(B) levels of B~carotene
in rats.

Mean+S.D.(N=10).
Values with the same superscnpt letter are not sig-
nificantly different(p<0. [)5)
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Fig. 2. Effect of B-carotene and ethanol administration
on plasma(A) and liver(B) levels of retinol in
rats.

Mean £ S.D.(N=10).
Values with the same superscript letter are not sig-
nificantly different(p<0.05).
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k. r2A 2] retinol 3L pair-fed? 52 45
B-carotened] FolgFel wel FrlE = AFolR L
o}, o &+ &8 Fo 5} 3 B-carotened AIN 22 4]
# 38 IBES] A4 oA 74 S vk v 84
o4& pair-fedd5 AFolollA frel Al Apel= 9l
c}(Fig. 2).
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o] Z7}3laL AlAol} A upxa] 0 2 9] o] Fo] E31
o] Z2-U wlglnl A §ako] Fagoia Leo 5(37)= X
23t e}, =8 Grummers} Erdman(38)-2 o &2 4
A7k} Ao] o] 4 v §-& FIAASTE AT
7hz22) W9 retinol 430 ZHA® kT 849t} 2 (39)
& olghg- A Alo)e vElE] AS FeE R FFE A
3} ol &h-& Fod Fol| A Bl 2Tl B8l 7k F¢] retinol
gako] tAaFE vty B3ty
B Al A o] A3 2k 2] retinol 3 ol

8
B +ethanol
Il —ethanol
. 6
2 c
2
g 4 d
2
0
1BE 1BP 2BE 2BP

Fig. 3. Effect of B—carotene and ethanol administration
on liver levels of retinoic acid in rats.
Mean=*S.D.(N=10).

Values with the same superscript letter are not sig-
nificantly different(p<0.05).
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Ve z, olgH-&3 pair-fedd® Z5ol oA B-
carotene o1 5F2] 7t vl #ste A ¢S veb
ek (Fig. 3). ¥ A A pair-fedFoll B8] ot F
o] Fol| 48] 4w Fekl ofjebe A 2 <ld retinoids
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Retinol®] vFz]2} thAFALE-Q] retinoic acide retinol
29] Aglo] viZfd A o2 o] Foix| 3, B2 7|5
A By S vehiig(41). B3t olel vlEly] A
2 AGA 7 FH A retinoic acid® FFAZHS o A
22 Q) AN S 2 retinol®] WA 7)F4 of vhot
7 e AR HE Roly Aoz AzbEch(42). 18
1} retinoic acid: retinol®] WA &4 24 2 2H8-2 =t
ot AAE Q) A, etk A of A 2| A zpakst w-E
< AAEle J15E /A TE RaE gith43).

37 ol A A A A2 36%7) A wHEE T3 A A
Ao g Bt FFAIZH L o #, AA, A= FellA
= retinoic acid®] #eko] F7}E & dbd ol zhxA o
AL @A g 74} dojydrh. o) A A AF
2.2 ekl 23k u| ety A9 o]Fo] dojuta ok
L] At & A Fof] EulE] = Pgooll 28] 4] retinoic
acid®] #3&l7} 2315 o)A 23] £9] retinoic acid®} &
go] z}aE9lr] WEog Advglh(44).

o e+-2-of &3k 7+x2) W9 retinoic acid®] &=
ollEh-goll o3 fr%l A A FAks} w308 1 AR}
Z7kE9l7] dRolzle AHE drh45).

<

B ATE dHoA ouhe-g Foigat FAle B-
carotene® FEHWE TFE o A wlebul A9
A sE Z2Ag oz e A3 vEl AY
Y akel| vl A & o 3-& 2Abslaal A 2= ook AHF
B2 HFAFo] 200+10g?! Sprague-Dawley% 55
407 24 107H) 4 472 2 W] 657 A @A o]
2 Fojslaict Aol = olgkg YA 4] 2 F
Faledow, Aol 1AL o ek-&-& -3l B-car-
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