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ABSTRACT

The level of oxidative tissue damage caused by free radicals generated from ethanol oxidation
was determined in the myocardium of chronic ethanol fed-rats and the protective action of
various radical scavenging enzymes was monitored, also. Adult male Sprague-Dawley rats were
given ethanol in an amount of 36% of total calories via Lieber-DeCarli liquid diet for 6 weeks.
Control group was pair-fed with the diet containing isocaloric amount of dextrin-maltose instead
of ethanol. Chronic ethanol administration resulted in the increased amount of myocardial
thiobarbituric acid reactive substances (TBARS), the parameter of lipid peroxidation, under our
cxperimental condition. Chronic ethanol ingestion did not cause any change in activities of
either glutathione peroxidase or glutathione reductase while it increased that of catalase. On
the other hand, the activities of glutathione transferase and glucose-6-phosphate dehydrogenase
were decreased after ethanol treatment. Therefore, chronic ethanol administration seemed to
cause considerable changes in cellular defense function against oxidative tissue damage in rat
myocardium through glutathione utilizing system and radical generation system. However the
ultimate net result of chronic ethanol ingestion on the myocardium of rat was the oxidative tissue
damage revealed by increased TBARS content. (Korean J Nutrition 29(7) : 721~728, 1996)

KEY WORDS : thiobarbituric acid reactive substances (TBARS) - catalase, Glutathione perox-
idase - glutathione reductase - glutathione transferase - glucose-6-phosphate
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Table 1. Composition of liquid diet for rat

Concentration

Component
g/liter(1000 kcal liquid diet)

Casein 41.4
L-Cystine 0.5
DL-Methionine 03
Corn oil 8.5
Olive oil 28.4
Safflower oil 2.7
Dextrin maltose 115.2"
Choline bitartrate 0.53
Fiber 10.0
Xanthan gum Vitamins and 30

minerals®

1) In the ethanol formula, replaced by 25.6g of dextrin
maltose and 50g of ethanol.

2) Vitamins{/1000 kcal) : thiamin hydrocholride, 1.5 mg
; riboflavin, 1.5mg ; pyridoxine hydrochloride, 1.75
mg ; nicotinic acid, 7.5mg : calcium pantothenate, 4.
Omg : folic acid, 0.5mg ; biotin, 50pg ; vitamin B,
25pg : p-aminobenzoic acid, 12.5mg ; inositol, 25mg
; vitamin A, 6000iU ; vitamin D, 400IU ; vitamin E,
30lU ; and vitamin K, 125pg. Minerals(mg/1000 kcal)
. calcium, 1300 ; phosphorus, 1000 ; sodium, 255 ;
potassium, 900 ; magnesium, 125 | manganese, 13.5
; iron, 8.8 : copper, 1.5 zinc, 7.5 : iodine, 0.05 :
selenium, 0.025 ; chromium, 0.5 ; chloride, 390 : sul-
fate, 250 ; and fluoride, 0.25.
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Fig. 1. Effect of chronic ethanol administration on ethanol-
induced lipid peroxidation. Values are expressed
as mean®SEM of 4 rats and significantly different
at p < 0.01 by Student's rtest. Samples were 10%
heart homogenate spun at 800g for 10min to re-
move connective tissue. Thiobarbituric acid reac-
tive substances content in the heart was measured
as a marker of lipid peroxidation.
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Fig. 2. Effect of chronic ethanol administration on myo-
cardial catalase activities. Values are expressed as
mean +SEM of 4 rats and significantly different at p
< 0.05 by Student's t-test.



Table 2. Effect of chronic ethanol administration on en-
zyme activities in glutathione utilization system

Group

Pair-fed Chronic p
control ethanol
GPx*(mU¥mg protein) 197.6+10.7% 191.8+13.7 NS

Enzyme "

GR(mU/mg protein) 23.1£1.5 227+ 0.8 NS

G-6PDH 66405 50+ 03 <005
(mU/mg protein)

GST(mU/mg protein)  42.0+2.3 341+ 1.7 <0.05

1) Statistical significance was determined by Student's ¢-
test. 2) Abbreviations : GPx, glutathione peroxidase ;
GR, glutathione reductase ;: G-6-PDH, glucose-6-phos-
phate dehydrogenase ; GST, glutathione transferase. 3)
Milliunit 4) Each value represents the mean+SEM of 4
rats. 5) NS, not significant

(p <0.05).
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AFE59 superoxide dismutase(SOD)EAL 7+
o ¥g] %A% @i, catalase®t non-selenium de-
pendent glutathione peroxidase(GPx) A& dir},
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AT A7) catalases 2 EAs Al
o ek tiate}l wEs] HEE] Fod 4Es E jlow
BE AdPete gudEste 2
ek A7) A F el oF AZ222 5 catalase EA9Y F
74 g QAlEAA ZHEE F3< hydrogen
peroxideE Azlshedl® F8F #9 ope}, ogte
A2 Beshs Aol ME AAE Reshe 8% &
A Ae7|1REe) shuetn & 4= ATk Catalase &
A= g2 GPx AL deee HEF o A%
ol A ®ghrt Qo o o] Me] Rmel Y|,

Glutathione reductase(GR)% glutathione per-
oxidasedll 28} AA4® 2318 glutathione(GSSG) =
NADPHE AHgate] 398 glutathione(GSH) 22
FYA 7= G ggai) B dAela] AT AEA
2} glutathione reductase FAEE 7 7 F24Q 2}
7} gt ot NADPH AAdol %23k glucose-6-phos—
phate dehydrogenase 242 olerE Lol A <}
AHoz 7243 HTable 2). Szweda 92 gluc
ose-6-phosphate dehydrogenase® A1 FsHE<
4-hydroxy-2-nonenal (HNE)3} 3 incubationdH
o] 49 gxo] £AE=H ol o] 49 glucose-
6-phosphate 259! lysine 2719 e-amino”| %
HNES] o]ZZ%H(C3)o] uhg-alr] ufioletil Rilst
gr}. & dpolME HNE 38 23 F4sAe &
otor} oeke A4 37t Adtets 2t o)
Bl 349 HNE 449 5717 glucose-6-phosp-
hate dehydrogenaseZ E&4gste] 1 ©A% &4
o] ZAFIT B = gl& Aot} o)ezto] glucose-
6-phosphate dehydrogenase?] &/do] 7t4ahd NA-
DPH 23o] A= 2g 23 glutathione reductase®l
o8 Atk glutahioned] d&o] AH LR Fol5
o}, A Abab &l thsl F ksl 4 atoll i A
o AtgEd

Glutathione transferase® glutathiones ©]-§-8}
o] cytotoxic aldehyde®t adduct® HAsto]l A% &
AL wxsbEY] AN EAY glutathione transf-
erase B4& JetE A7) Fodo oJsf el Hart
2121h(p <0.05, Table 2). &, ZAW 4bshd ~EY
—}—\-71' %7}?:51’ iZﬂ"ﬂH *'“—K;L-"S ‘3;}'% ookgl HzOler or—
ganic hydroperoxideZ A elsioF skl glutath-
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9 B e AA A= ALHE BEsE T
g5 oek g A7) A F 2 ks A e g
#Fo| F7tEle AR vk

Choy 5%9& 2ag F9| Aelr] oeto] QA2

ALS welsly, perfusion?] e-tocopherold #H7h&
o2 o]Z WAty Bl Redetzki®™
= AF A vlePd E7L o ghEd] o3¢ cardiotoxic ef-
fectZ WA & gvty Bk

e} 2 Aol A] ARR-3) LieberDeCarli A 4o]
= HEhl B7b @045 TU/day/rat)oll vl 2%
(30 TU/!I diet, 1.8 TU/day/rat(1€ 4% @] 60mlY 7
) FHrEo] glem g nell Erb SRt shtet®
ek A7) AH7F Aozl s A S 71
A3 Q7R Baksla s 848 HEAg g 2
-5 wo] v} webA] olejdt g HEW E #=
o] opd ol ere Aol 23 Axfetar B 4 Uz},

Agdoz, oA ola A2xd F A4
HASA T} FIEI o ol tstEAAE W
8319 t}h. & glutathione transferase@/3<& A siated
=715 A5A171 1, glucose-6-phosphate dehy-
drogenase@4 9] 7+42 NADPH 3§ AA7IE
24 944 glutathione? BEE olfA st 2
2t 2719 catalase B4 Ao A@ztst St
2 ZEs A A A oehs Ar]Foddl
o8] AAzA ] 2eEE itz o8 Bt Az
g Ao zRE o Ade RTsly| 9 g A
o

o 714 (homeostatic adaptation mechanism)®]

2 =
B AgolAE A7) g Folo @ Aazdel
ApehtRy 27 Sake] A%E v B, o)

toseZ T3t AA 2o)E 65
SANA e B oo Aubes o Z2r)
dletgo] sk Az yae] Byr|dg ot
17|98 EA Aaduz Ko 2R A &4
2 %Z9] shtel thiobarbituric acid reactive sub-
stances(TBARS) ] A 3HEe foxoz Frls
o}(p <0.01), A AEzH o] A7 dek&Foiol gato]
A 4L wha glgo] Yehgt g, Az 9

gatsl G4ANA catalaseFAE F7|AEE Folol
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