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Effect of Alcohol Administration on Folate Metabolism in Rats

Chang, Namsoo * Kim, Kinam
Department of Food and Nutrition, Ewha Womans University, Seoul 120-750, Korea

ABSTRACT

Chronic abuse of alcohol can lead to the development of folate deficiency due to inadequate
folate intake, excessive urinary excretion and from effects of ethanol on folate absorption and
metabolism. To investigate the effects of alcohol and folate intake on folate metabolism, the
rats were raised for 4 and 10 weeks on experimental diets containing 0, 2, 8mg folate/kg diet,
and were administered 50% ethanol(1.8ml/kg body weight) three times a week intragastrically.
Plasma and tissue folate concentrations were found to be significantly influenced by dietary
folate level. In animals fed on folate-deficient diet, concentrations of folate in the plasma, liver
and kidney were decreased by 60 —89% compared to those on foléte—adcquatc diet, and the
values were further decreased with experimental period. Folate supplementaton increased
plasma and tissue folate levels significantly by 16 —78% compared to-those on folate-adequate
diet, and the folate levels in the plasma and liver were affected most by the supplementation.
Alcohol administration did not seem to influence folate status in the body significantly when
animals were raised on folate-deficient diet. However, when rats were fed folate-adequate or
folate-supplemented diet, alcohol was shown to decrease plasma and tissue folate concent-
‘rations. Among the animals receiving alcohol, folate concentrations in the plasma and tissues
were ‘significantly higher when animals fed folate-supplemented” diet compared to- folate-
adequate diet. Alcohol seems to exert differential effects on urinary folate excretion by experi-
mental period - it increased urinary folate in the 4-week period, but lowered folate excretion in
the urine when the experimental period was extended to 10 weeks. Alcohol did not seem to
influence folate excretion in the feces. These results indicate that folate supplementation might
be beneficial in ameliorating the inadequate folate status that might occur with chronic alcoholism.
(Korean J Nutrition 31(4) : 708~715, 1998)
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Table 1. Experimental design

Diet
Folat Feeding . Number
Groups” N Alcohol period of
content - iministration  (weeks) animals
(mg/kg diet) _
4 8
FD 0 No 10 8
' 8
AFD 0 Yes 10 8
: 4 8.
‘FA 2 ) No 10 8
. 4 8
AFA. 2 Yes 10 8
4 8
FS 8 - No 10 8
4 8
AFS 8 Yes 10 8

Y FD : No-alcohol administered-folate deficient diet
AFD : Alcohol administered folate deficient diet

FA : No-alcohol administered folate adequate diet
AFA : Alcohol administered folate adequate diet

FS : No-alcohol administered folate supplemented diet
AFS : Alcohol administered folate supplemented diet

o} HlE}ml™l A= American Institute of Nutrition
(AIN) S} AAAR o] Z35to] AR Alzste] AHESIR
o @ vl AZ QARS Ao] 1kg® 0, 2. 8Smed
Fostee 29505 2mg/ke diet £2& AIN-
76014 AN SR GAt Ao on 8me/kg dietd
F& AR gufo] Dk FFoIATh

B AN ARG A 4ulo] Dok Ao] %
A 422 Halsted 959 AT2AUE uigoz 3t
MARYEE 1k 81F 28 ol 28 vhAlE Al
A Gt A 4 Foige o, 3P AN 7
o) Aoz BEHATk B g Ho] U}

2. 479 EY

gFLBATAA 50% oNeHS(ethylalcohol, first
grade, Duksan Pharmaceutical Co. LTD.)& A%
E H (intubation tube, KN-349, 838 90MM, NA-
IUME)E AHested AF 100eD 0.18mle A5l
334 Eojalgdnt. olE|d ¢2 & AFFL AF T0kg
o] Aol Jals} w3 oF 1 400cc T 2F & 250ccs
o ) sl £E0IUL, ¢S Fo iEE 98
vel A9l e3ate] 25%71 F 2~43] & vRitks
19961 SAA APl &3 Zelth.

3.8M 2

MR} o] AFE AR 7 AR, e} W Gat
8heEe Lactobacillus casei(ATCC 7469)& o]&3 ©
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AE FAH 93] A=A

159] AAe A7 QAbe] EAAYL Ane §
dg o Pt Hom 7k A%, HE HA AN
oA FZ& A|$ pteroylglutamate hydrolaseZ 7}
FEAA monoglutamate?] FejE HFA7 T 2
Ao o] g3tsict. Fuld ¥, &=, 3 4%, W 0.
1M sodium ascorbate-phosphate buffer, pH 6.28
A7 A APBANMRE AP 33 bufferS
FA71elRA dAF R ARE 4t Fuld A
8¢} standard tubecll ZtZ} 2x Folic Acid Casei
Medium (Difco 3]AHE Y3 autoclavedtSith. 244
9t ulek3l Lactobacillus casei bacteriaS A2
23 F AgF2 AFstan 600nme] el ODgL
0.03°] HEE #4E YA 2& F inoculum®
12 (=50)8 microdispensers AHE3ste] 2 Alg
Tl FEFsIFt. o] & 36A12HEQt 37T 2714 A] Hl
¥ F 600nme] FHFNA FFEE HolA FAUES
|54 st AAat TS FFsA.

4. 97 Aminotransferase2d = 573

Reitman-Frankel 322 GOT, GPT kit(3EAl
°h& AME3l] ¥4 GOT(glutamate oxaloacetate
transaminase)$®} GPT(glutamate pyruvate tran-
saminase)?] 848 243yl 3 GOTY 4=
£ aspartic acid®} o-ketoglutaric acidE ¥H-g-A17)
& A3 oxaloacetic aciddl dinitrophenylhydra-
zine& ¥o] AXE hydrazoneol 0.4N NaOH(so-
dium hydroxide)E 7}t SNz drAZ ),
373 GPTE alanine® a-ketoglutaric acid® 3%
AlZ1 & A E pyruvic acidell dinitrophenythydra-
zineg ¥o] A4% hydrazoneol 0.4N NaOH(so-
dium hydroxide)& 7}st9 XNz waAZ,
°]& 505nm<] =}golA spectro photo meterE 1]
AT 99l 8% Iml9 Karmen unit2 FA|

3t

5. Rz M= Q1 BN

BE A Axe B9 EF 232 eIt
A5 SAS program& AREsle] B4slAn. o)
At T g3E Ryt Y 589 AF 2
Ao] A7, Aol & E 7| F A0 v 9Tge
oj2gl BAHEAM A (two-way analysis of variance)
2 34 A5kt 887 239 9Gat g 9 gt
v A o) i3 Aals d3g Fo, Hojgalsh A
2ol Fei7|zke] Aragl BAMRA Y o 2 (three-way
analysis of variance) $A14 23 & FAF oz fo

>

Aol ole Aoz Jehd 29ld theiAE= Duncan?
tsH Ry L& T-test® AME-3lo] FFHEC] #2
Ao 2 t&x AFEAEegn.

NYEL 23

1. 4O Y7, AT 33, Mol 2&, 3R

B Ay 23 o] %L Table 20 Yehd vie}
o] d&Fa ofF g Ho] it FE wet {3
Ql Apol7k QI AT F7HEFE d2E Foid o5
23 (p<0.05) 2.5 A=)

AY Aol Fof R 475N o] &S LIAL F
o 4F(p<0.0D)9 Ho] F4t FF(p<0.05) wa}
TR 2po|7F YebtTt. o] 713k Fetel ¢3 & -4

Table 2. Weight gain, food intake and feed efficiency

ratio(FER)
4 Weeks 10 Weeks
FD "6.79+0.38%  4.02+0.22"
AFD 483+073  3.86+0.17°
. FA 6.02£0.30"  4.04+0.18"
Weight  App 5234046  3.86+0.23°
gain 6.83+0.57°  4.64+0.19°
(g/day) AFS 6.44+0.38%  3.94+0.28°
Significant g*? g+
factor’
FD 19.234092  18.67+0.53
AFD 18444076  19.26+0.59
FA 19.93+063  19.01+0.35
Food AFA 19674070  18.76+051
'"tjke 18.58+0.88  19.78+0.51
(g/day) AFS 19274053  18.15+0.64
Significant NS NS
factor
FD 0.35+001°  0.21+0.01
AFD 026+0.04  0.20+0.01
FA 0.30+£0.02"  0.21+0.01
Feed AFA 0.27+0.03"  0.20+0.01
efficiency =g 036+001°  0.23+0.01
ratio AFS 033+001%  022+0.01
Significant A*, B* NS
factor
1) Mean +S.E.

2) Values with different alphabets in the same feeding
period are significantly different at p<0.05 by Dun-

can’s multiple range test.

3) Statistical significance of A and B factor was cal-

culated by 2-way ANOVA.
A : Effect of folate levels in diet was significant.
B : Effect of alcohol administration was significant.
NS : Not significant at p<0.05.

*: p<0.05

** . p<0.01
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25U Y Ho] £y 4F e WRFAE ¢
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Table 4. Plasma, Liver and kidney folate levels of rats
on experimental diet by alcohol administration

Table 3. Organ weights of the experimental animals

4 Weeks 10 Weeks
FD "9.91+0.60 10.83+0.54°
AFD 9.91+0.65°  11.76+0.51%
FA 8.89+041°  11.75+0.32%
Liver AFA 9.00+0.37°  11.14+0.60°
@ FS 10.01£0.75°  12.63+0.62°
AFS 9.75+0.35°  10.42+0.62°
Significant g+ AR+
factor”
FD 1994009  2.41+0.07
AFD 244+017°  2.44+006
FA 2.19+0.13®  2.32+0.06
Kidney AFA 2.13+0.09°  2.384-0.08
® FS 2.35+0.15°  2.47+0.08
AFS 2.23+0.07*° 2274007
Signiﬁcint AB* NS?
factor
1) Mean+S.E.

2) Values with different alphabets in the same feeding
period are significantly different at p<0.05 by Duncan’s:
multiple range test.

3) Statistical significance of A and B factor was cal-
culated by 2-way ANOVA.

A : Effect of folate levels in diet was significant.

B : Effect of alcohol administration was significant.

AB : Interaction of factor A & B was significant.

NS : Not significant at p<0.05.

*: p<0.05.

4 Weeks 10 Weeks
FD 9,03 +0.72°" 5.19+0.40°
AFD 8.99+0.41" 4.91+0.47°
FA 78.56+2.01° 79.01+2.60°
Plasma AFA 76.89+2.62° 7317 +3.42°
(ng/mi) FS 139.6945.48° 132.86+6.32°
AFS 120.92+8.60° 122.63+8.20°
Siznitf:;im AvHE ek (4
C
FD V3714022 245+0.25°
AFD 3.70+£0.47* 2.58+0.28°
FA 9.58+0.37* 15.94+1.88>
Liver AFA 9.25+0.63" 12.65+0.94°
(ng/g) FS 13.60+0.51¢ 18.23+1.34°
AFS 12.75+0.74° 16.18+1.89°
Si?nitﬁcim ARex | Br CHex ACHEX BC*Y
actor
FD 1.56+0.142" 1.05+0.08°
AFD 1.45+0.12* 0.94+0.08
FA 3.95+0.28" 416%0.14°
Kidney __AFA 3.83+0.42° 3.38+0.19°
(vg/e) FS 4.72+0.15° 4.60+0.22°
AFS 4.4940.18% 4.2840.29°
Sifgncitﬁcim AREx BEx Cx
actor
1) Mean+S.E.

2) Values with different alphabets within the same fe-
eding period are significantly different at p<0.05 by
Duncan's multiple range test.

3) Values with symbolsi#) within the same treatment
group(dietary folate level and alcohol administration)
are significantly different at p<0.05 by t-test.

4) Statistical significance of factors was analyzed by 3-
way ANOVA.

A : Effect of folate levels in diet was significant.

B : Effect of alcohol administration was significant.

C : Effect of feeding period was significant.

AC : Interaction of factor A and C was significant.

BC : Interaction of factor B and C was significant.

*: p<0.05 ** . p<0.01 *+ p<0.001.
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Table 5. Urinary and fecal folate levels of rats on ex-
perimental diet by alcohol administration

4 weeks 10 weeks
D Y0.12+0.22°""  0.48+0.15°
__AFD 0.1710.02° 0.40+0.09°
FA 2.86+023"  4.03+0.28"
Urine AFA  378+035" 1 5.87+1.10°
(ng/day) FS 13.90+0.79% = 27.54+2.77°
AFS 14.71+0.39"  24.07+2.24°
Siﬁnitﬁcint ArRR | BEX CHEE ACH*, BCH*+
actor
FD 1.53+0.407 1.97+0.45°
AFD 1134012 1.84+0.27°
FA ' 1.76+042° 2424035
Feces AFA 1.54£0.35° 2'48.1?.(.).-.(.’.1..a .....
(ng/day) FS 1.65+£040%  527+1.18°
) AFS 2.21+£0.65° 5.55+1.41°
Sifgni{ic?)nt A**, C***, ACM.”
actor .
1) Mean=*S.E.

2) Values with different alphabets in the same feeding
period are significantly different at p<0.05 by Duncan’s
multiple range test.

3) Values with symbols(#) within the same treatment
group(dietary folate levels and alcohol administration)
are significantly different at p<0.05 by t-test. '

4) Statistical significance of factors was analyzed by 3-
way ANOVA,

A : Effect of folate levels in diet was significant.

B : Effect of alcohol administration was significant.

C : Effect of feeding period was significant.

AC * Interaction of factor A and C was significant.

BC : Interaction of factor B and C was significant.

+:p<005  *:p<001  ***:p<0.001
zag g gae Auel Basas 71del 2ee
= Aoz ®¥]Ig, -

B AEA7 GA AHFo] F7HLSE We GAt
e Z/lEE A% 5oy ¢aE Fod 9%
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2014l 2olE B 5 gAoL} 1057 A Fel=
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oli} AgaelTof uisl FrelH oz BT,
Tamura®9} Edward®E iz e Fod
Zhol W] @Ak wja ol Apol7} fiitha Pz, 2 ol
a2 oz ol gate] A7 &8} Fad FrE
o st Az A" Aolgts stk Naughton™
= miniature pigol Al 4g/kg BWe| &3.&-& & 23t
NS o Aol it 47 FUkEE T A
Aol i3t 227 do| bttt stEH
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