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Effects of Protein and Fiber on Antioxidant Enzyme
Activities of Brain in Ethanol-Treated Rats

Lee, Mi-Kyung - Cho, Sco-Yeul - Kim, Myung-Joo**

Department of Food and Nutrition, Yeungnam University, Kyoungsan 712-749, Korea
Department of Food Science and Nutrition,* Taegu Polyiechnic College, Taegu 706-022. Koren

ABSTRACT

This study was to investigate the effect of dictary protein and fiber on the antioxidant enzyme activities of brain in acute or
chronic ethanol-treated rats. Male Sprague-Dawley rats were fed on diets containing two levels of protein{7%, 20%) with two levels
of fiber(5%, 10%). Rats were administered 40%(v/v) ethanol(5g,/kg body weight) orally 90min before decapitation in acute ethanol-
treated groups and 25%(v/¥) ethanol(5g,/kg body weight) once a day for 5 weeks in chronic ethanol treated-groups. The rats were
sacrificed after 5 weeks of feeding periods. Superoxide dismutase and gluthathione S- transferase activities were lower in chronic
ethanol-treated gronps than acute ethanol-treated groups, whereas, catalase and glurathuone peroxidase activities were significantly
increased by chromc ethanol treatment. Low protein supplement accelerated to changes of their activities, however, dietary fber
levels did not affect antioxidant enzyme activities. Chronic ethanol treatment and /or low protein supplement resulted in increasing
the brain lipid peroxide content but in lowering glutathione level, (Korean J Nutrition 33(6) 613~ 618, 2000)

KEY WORDS: ethanol, protein, fiber, antioxidant enzyme activity, brain.
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Table 1. Composition of experimental diets
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Conlent(%)

Ingredients

LPNF LPHF NPNF NPHF
Casein 7.0 7.0 20.0 20.0
Corn starch 63.0 58.0 50.0 45.0
Sucrose 15.0 15.0 15.0 15.0
Pectin 50 10.0 5.0 10.0
Com ail 50 5.0 5.0 5.0
AIN-mineral mixture" 35 35 3.5 3.5
AIN~vitamin mixture™ 1.0 1.0 1.0 1.0
D1-Methioning 0.3 0.3 0.3 0.3
Choline chloride 0.2 0.2 0.2 0.2

1y Mineral mixture according to AIN-76.
2) : Vitamin mixture according to AIN-76.
LPNF. Low protein, normal fiber diel group
LPHF: Low protein, high fiber diet group

NPNF- Normal protein, normal fiber diet group

NPHF: Normal protein, high fiber diet group
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Table 2. Effect of dietary pratein and fiber levels on net weight gain, feed intake and feed efficiency ratio in ethanol-treated rats

Group” Net Weight gain Feed ntake Feed efficiency ratio
g/day g/day
Actite Chronic Acute Chronic Acute Chronic

LPNF 2.51 + 0.09" 201+ 0177 16.26 = 1 06™ 1491 =+ 0.30" 0.15 + 0.029 013 = 001"
LPHF 222 + 029" 1.41 £ 0.10° 16.07 = 094™ 1419 £ 0.207 012+ 0.01" Q.10+ 0.01"
NPNF 4.36 = 0.15” 3.67 £ D06™ 1669 = 0.01" 15.74 + 0.0 0.25 + 0.01" 023 + 0.02"
NPHF 3.82 + 0.20" 3.50 + 0.11" 1617 + 0.60™ 15.24 + 039" 0.24 £ 001" 0.21 £ 0.02°
ANCVA F F F

Ethanol(A) 129.26%* 53.14%* 14,074+

Protein(B) 1249.26% 12.70% 354.22%

Fiher(C) f2.37%* 8,307 13,64+

AxB 217" 3.49™ 0.28™

AXC 0.07NS 0.43" 0.03™

Bx{ 052" 0.01™ 0.50™

AXBXC 11.01% 0.48™ 0.00™

1) see the legend of Tahle 1
Means with the same letter are not significantly different(p < Q 05).
*. Significantly at 5% level,

Values are mean £ 5.0.{n = &)

** Sigmificantly at 1% level, NS: Mot significant,
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Table 3. Effect of dietary protein and fiber levels on brain SOD and
CAT activities in ethanol-treated rats

Table 4, Effect of dietary protein and fiber levels on brain GSH-Px
and GST activines in ethanol-treated rats

Group" Superoxide dismutase Catalase Group" Glutathione peroxidse Glutahinge S-transferase
Unit/mg protein Decreased H.(, Decreased NADPH . n moles DNCB/
n moles/mg protein n moles /mg protein / min mg protein / min
Acute Chronic Acute Chronic Acute Chronic Acute Chronic
LPNF 412 + 0.63% 3.82 £ 028" .06 + 0.227 4.46 + 0.43” LPME 2700 + 301" 33.08 + 253" 450 4+ 035" 3.8 £ 055¢
LPHF 4,06 £ 0219 3.68 £ 0.257 1.30 + 0.24" 5.82 & 0.93" LPHF 2694 £ 5567 28.70 & 244" 5.05 £ 031 4.14 £ 0.28"
NPMNF 482 £ 043" 423 +0.71"139 + 028" 4.84 + 0.26” NPMF 2940 + 2,54 3742 £ 21" 542 + 071" 5.25 & 0.8
NPHF 4,68 - 022" 4,01 +0.26% 1.34 + 014" 437 £ 061" NPHF 2794 4+ 2727 3038 + 2.67™ 5.46 + 040" 5.34 £ 0.947
ANOVA F F ANCOVA F F
Ethanal(A) 12.89* 615.45%* Ethanal{A) 22.39% b.12*
Protein(B) 14.72%* 1.51™ Protein{B) 5393~ 27.69%*
Fiber(C) 1.08™ 3.45" Fiber(C) i1.10% 171
AxB 1.18™ 6.14* AxB 0.46"° 2.89™
AxC 0.09™ 141" AxC 6.55" 0.07™
BxC 011" 13.36%% BxC 1igh 0.96™
AxBxC 0.00™ 5.98* AxBxC 0.11™ 0.18™
1) see the legend of Table 1 Values are mean =+ 5.0.{n = 6) 1) see the legend of Table | Values are mean & S.D. (n = A)

p < 0.05).
Significantly at 1% level,

Means with the same letter are not significantly different(
* Significantly at 5% level, o
MS. Not significant.
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Means with the same letter are not sigmificantly different(p < 0.05).
*: Significantly at 5% level, *: Significantly al 1% level,
NS Mot significant.
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Table 5. Effect of dietary protein and fiber levels on brain GSH and
LPO contents in ethanol-treated rats

Graup" Glulathione Lipid peroxide
pmoles /g af Lissue MDA n ,mOIES/
g of tissue
Acute Chronic Acute Chronic
LPNF 0.48 £ 0.02" 0.40 + 0.04™ 3712+ 253" 42,64 £ 2.38"
LPHF 045 + 0.06™ 0.38 + 0.01% 3537 + 3.54° 4225 = 3.09"
NPNF 0.50 + 0.05% 043 £ 0.02"% 31.68 + 3.24% 40,66 + 2.19™
NPHF 048 £ 005 043 £ 0027 30,04 + 328" 3894 & 1,90
ANOVA F F
Fthanol{A) 30.26™ 75,397+
Protein(B) 6.40% 21,22
Fiber{C) 203" 247
AxB 0.26™ 247
AxC 0.40™ 0.14"
Bx(C 0.26™ 0.12"
AxBxC 0.08™ 0.17™
1) see the [egend of Table ? Values are mean £ 5.0.4n = &)
Means with the same letler are not significantly different(p < 0.05).

*: Significantly at 5% level,
WNS. Mot significant.

**: Significantly at 1% level,
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