J. Korean Soc. Food Sci.. «Nutr.
26(2), 319~326(1997)

NEREL DL

Methioninez} Selenium <

Effect of Methionine and Selenium Levels on Alcohol
Metabolic Enzyme System in Rats

Myung-Joo Kim', Eun-Mi Park, Mi-Kyung Lee and Soo-Yeal Cho*

Dept. of Food Science and Nutrition, Taegu Polytechnic College, Taegu 706-022, Korea
*Dept. of Food and Nutrition, Yeungnam University, Kyoungsan 712-749, Korea

Abstract

This study was conducted to investigate the effects of methionine(Met) and selenium(Se) levels
on alcohol metabolic enzyme system in rats. Sprague-Dawley male rats were fed on diets containing
one of the three levels of Met(0, 3, 9g/kg diet) with or without Se(0.45mg/kg diet). Alcohol was administrated
with 25%(v/v) ethanol orally at the same time once a day in alcohol group and isocaloric sucrose was
administrated to the control group. The rats were sacrificed after 5 and 10 week of feeding periods. Alco-
hol dehydrogenase(ADH) and microsomal ethanol oxidizing system(MEQS) activities of hepatic tissue—
dom were increased more in alcohol treated groups than control group. Increment of activities preinat—
ed in simultaneous deficiency of dietary Met and Se(LMet—Se+EtOH) group. Aldehyde dehydrogenase
(AIDH) activity was decreased more in alcohol treated groups than control group and sig-nificantly
decreased in Met and Se supplemented(NMet + Se + EtOH) group. Hepatic cytochrome P-450 content
and xanthine oxidase(XO) activity were significantly increased in alcohol treated groups Compared
to control group and predominated in Met deficiency(LLMet) group and excessive Met administration
(HMet) group. Superoxide dismutase(SOD), catalase, glutathione S—transferase(GST) activities tended
to increase by alcohol administration, the degree of increase predominated in 10 week. The activity
of glutathione peroxidase(GSH-Px) was decreased in alcohol groups and tended to increase in propo-
rtion to the level of dietary Met.

Key words: methionine, selenium, alcohol metabolic enzyme system

A Well 4] Bh-g-Ale] el 43¢ 52 FU EAR
A AR Ql F59] ol A EYH| S == FE aldehyde
dehydrogenase(AIDH)o| 2] djA == Azke| otz
28 4334 xanthine oxidase(XO)ell €3 olAE
g5 =9 Fasko] 27 cH4), 4L tALe}t FA4]
ol A 2 A FAks) uk-g-o] L of2] UXH I E KB
o] A] giA|ut AT Lol &3 A A4S WS FE A
Aol A uk-g-Ad o] Zhgt frelzlol o’ At e
dopdeh(5). A AW v B4 Q A A #Aks} kel )

g

dzge] st g YA FAAAAEES
J2)7}x) A2l At ge) W foste] 2E DAt A
B3t A2 A AR E 23, A F st 2L
F-AH7IZE-Al0] S ooy FA A Z AW g4k}
A $F ol o3 dZ& 3 7o} A EI} Ee}
At12). &L FAol Aoz FFE A5
ADHY cytochrome P-450¢] 93} thA}=] o] o}a & &t

HE =g YA, HEH Fe ke FEEA
AN EZE B olyet MEOS o sj A = op 4 Eabd3)
=98] gAgo] F/HEHQ). oM ELH I = A

*To whom all correspondence should be addressed

AAE A AIAEE Aoz A A § 9=,
methionne(Met)3} selenium(Se)o] 1 djo}H6). Met

£ free radical®] scavenger 24} 2H-&-3le] FFele] 2



320 AF - wpee) - ool - 254

9] ¥ = F JA A 2] A)7], glutathione peroxidase
(GSH-Px)9] 71d 24 2-4-8cl(78). =3 474 of
ARAHE]] ol EGH = F3olw ikl 3k R
o]laRAE i) FL 35S /A, ¥4t
ARG g st AE- A 5o
Ag doy|ng(9) A2 =dr]E §F-3 Metd] F
A FF-E AxdH A FFeE] L 59 €53 o} A
Egdis| =] Ao 2 1 BEA4L JAAZT10). Se
L ZFEE & EA 8}l A free radical A& A5
= GSH-Px¢] AT o2 AxT 48 WA
8l Abslel] clRl g A Z RS E B E8e 75 /1A
oH(1l). &2 & F94X] Se Agdl 23 <= 43}
Z2A4= e, o]l 4F-& AHA e 2 Ak FA
29} FFo)] Frlste AAAAEE do 5 9l 7]
3 & A3l =7(12), 47140 .See] A= GSH-Px
2] Ao) aFHW 71| AR E oS 24E
Z )7l wj-Fe]th(13).

weta £ d7E= QA Gt Az ust
HAAE 23 AR o} E 7] - 2.2 free radical®] A2
o A 8= Met} Sed] A 248 #33)7] 9151 Se
o] FFAele Algtale] o A7 wieg] 2l & $5(0, 3,
9g/kg diet)8=2 FF3tx AY7| & Z-GF 2
1052 AA st ¢zg Fo 59 ¢3g AR
A9} F43 WejaiAe SAEE BRI

e W Uy

HEUSE A % 4o|

AP EE-L Sprague-DawleyZ 9] o]-4-% -4 37

Table 2. Experimental design

Table 1. Composition of basal diet

Ingredients Content(%)
Soy protein 20.0
DL-Methionine 03
Corn starch 50.0
Sucrose 15.0
Cellulose” 50
Corn oil 50
AIN-mineral mixture” 35
AIN-vitamin mixture” 1.0
Choline chloride 0.2

DCellulose: Sigma Co.
Y AIN-76(14) mineral and vitamin mixture(g/kg mix.)
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Experimental groups Methionine level(g/kg diet)

Selenium levelimg/kg diet)

Alcohol administration

NMet-Se 3 0 -
LMet-Se+EtOH 0 0 +
NMet-Se+EtOH 3 0 +
HMet-Se+EtOH 9 0 +
NMet+ Se 3 0.45 -
LMet+Se+EtOH 0 0.45 +
NMet+Se+EtOH 3 0.45 +
HMet +Se+EtOH 9 0.45 +

NMet-Se: Normal methionine, low selenium diet group

LMet-Se+EtOH: EtOH treated low methionine, low selenium diet group
NMet-Se+EtOH: EtOH treated normal methionine, low selenium diet group
HMet-Se+EtOH: EtOH treated high methionine, low selenium diet group

NMet+Se: Normal methionine, normal selenium diet group

LMet+Se+EtOH: EtOH treated low methionine, normal selenium diet group
NMet+Se+EtOH: EtOH treated normal methionine, normal selenium diet group
HMet+Se+EtOH: EtOH treated high methionine, normal selenium diet group
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Table 3. Effect of dietary methionine and selenium levels on hepatic ADH, MEOS and AIDH activities in alcohol-

treated rats
ADH MEOS AIDH

Group (nmoles/min/mg protein) (nmoles/min/mg protein) (nmoles/min/mg protein)
5 weeks 10 weeks 5 weeks 10 weeks 5 weeks 10 weeks
NMet-Se 1260+1.13%  14.03+0.77* 2131+1.11° 1962+148™  21.14+107° 17.52+098™
LMet-Se+EtOH  1696%+1.14° 13.08+0.64%* 23.09+093° 2156+057*  17.60£068" 1399059
NMet-Se+EtOH  20.38+0.65™ 19.86+0.79° 3013+F1.00° 2834+075°*  1965+063°  1555+057°%
HMet-Se+EtOH  19.00£087¢ 1868+1.11° B72H068 2361072 177910.66°  14.740.74%*
NMet+Se+EtOH  1441+117  15.25+057 20.05+1.34° 2474+067*  2371+183%  1875+1.04™*
LMet+Se+EtOH  17.50£1.31%* 1654*0.65° 245410.76° 2353+1.06° 18591094 16.28+1.257
NMet+Se+EtOH  22.38+1.29° 29.23+0.37* 3579+158 4028117  21.27+134°  17.72+090°*
HMet+Se+EtOH 2098+254® 16.33+1.13%* 26.58+0.86° 26.53+1.06° 1870+1.23%  1757+1.14"

Values are mean*S.D.(n=6)

Means followed by the same letter in the column are not significantly different(p<0.05)
*Significantly different between 5 and 10 week in same experimental group
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Table 4. Effect of dietary methionine and selenium levels on hepatic cytochrome P-450 content and XO activity

in alcohol-treated rats

Cytochrome P-450(nmole/mg protein)

XO(uric acid nmole/mg protein/min)

Group

5 weeks 10 weeks 5 weeks 10 weeks
NMet-Se 0.44+0.01% 0.46+0.02° 3.00+0.11° 2.84+0,12°
LMet-Se+EtOH 0.60£0.02° 0.71£0.01%* 3514018 414+0.12*
NMet-Se+EtOH 0.51+0.01° 0.62£0.02°* 3.14£0.79" 345+0.12%*
HMet-Se+EtOH 0.63+0.01* 0.66£0.02°* 3.20+0.16® 3.78%0.14%*
NMet +Se 0.40+0.01" 0.4310.02™ 2.14%0.18° 265+0.12%
LMet + Se+EtOH 0.5610.01° 0.69£0.01%* 31210.08® 3.50%0.08°*
NMet +Se+EtOH 0.48£0.00" 0.58+0.01% 2.87+0.18™ 291+0.11¢
HMet + Se+EtOH 0.54+0.02° 0.63+0.02° 2.60+0.22° 3.40+0.10°*

Values are mean=*S.D.(n=6)

Means followed by the same letter in the column are not significantly different(p<0.05)
*Significantly different between 5 and 10 week in same experimental group



Methionine®} Selenium $&¢] ¥#¢) ¢@LYA} EaA A= 9% 323

M (37 2 Ao 2718 AL AREY, #5Fe o
g FAA X0 &7 ot edH I = Eal=F 1
¢} H#-ALE-9] superoxide radical A %2 F7H=(38)
U2-gof| o3t XA A4 ko] 7 U] H o2 Az
o}, =3 Meto] free radical®] scavenger24]$] =4
o] slth& Shaw 5(10)2] B 749} Zho] B A
Ae 4FE F94 NMet72 LMet73 HMeT ol
vl# ¢FE Fo| 2 718 XO A& =T 77t
+ vEoE B A

SOD2} catalase &A

Table 5ol AlgAo]e} ¢3¢ FoqT 54
7}Z2 % SOD} catalased] 84& el

SOD9] &AL 105 AH§A] BE d3E FoFo]
2T ulsle] f-oH o2 Zr)slg o 3 Met 3
FrEol ot TAAHFL Seo] TFH SF AYT
A& Met F0] BolAFE FrasE A Fgolglor,
10541+ NMetT-o] LMet7? % HMet7ol vl 3le] 7
28 Aot 55 4 1057 BF Se 77 7
of W& zfol= vhebtA] gfghow d3g Fo7)7ke]
g 2 BHEL 5F AP T viEle 105 AT
o] A sA F71=Eth SODE yh-gAde] 21 FA4
o} 747 O & FASFAE BN E2EA &G
g Foo &3 SRS ¢2-2 54 SODY] +
AR 78 -t g ool B w49 2zt 9
3 2 @A4o] ZAade BI(39)ebe AtE e A
o} 43 & F-UAHFH F r|EE ol O
Aol Z7tslgl e (2) SOD &4 o) Z7}slgdcte
Keen 5(40)¢] X 3.9} U5« Aol 42§
F49 5 557 X143 Tl A= Se 23 A SOD &4
o] Z7t= A= o] += Se AR A GSH-Px &4 74l

g BArakge 2 1 4] FrlstelohE Ji F(41)
9 Ruoe {FAkgE Aol

Catalase 84L& 5539} 105 A1%A ¢32& FoAT
o] Wz Fol) v]ste] Frlste Aol o Met F=
423 Se TFHFT WS F23 Kol EhtA
o¥str}. Catalasets A o] A543 2 /7] &9 4H3
2 A9 3445 GSH-Pxs 34 2alste &
224(22) GSH-Pxll ¥ 3] kmA] 7} Eof Fa3}4a
Ex7} 28 o 283 (6). Met 3ol @& catalase
FAPAE A =L E FHT Met HAMEE
o3 XA AR WA o) A st e vehd A2 A}
23 w3 Se TF 4% F2Ha o7} et
2] & 71-& Thomson S(42)] Al 4le] Se AP A
catalase B4 0] Z7 ke B9 AbE = A3
o]t} Se A 4| catalase A& 24 Wyl 9
t}= Baliga®] ¥.7(43)8} frAksE Ao}, Seo] GSH-
Px9] Aol #of 3l catalase A -FEo & Hct
2 od3kg n|x] 7] E3chE Chow(44)] Batdf|Af el 72
0] Se catalase®] A G A FHHE Bl A
A8 YA 9 Faflo #sn2ZH catalase B4 ol
ARAQ T v E AR ARS

GSH-Px&t GST &4

7+e] GSH-Px} GSTS] &4 5L Table 6¢l| -}
e it
' GSH-Px 848559} 105 33] €32& T L]
gzl vlate] foldt s vehigl e, Se &
FHF-o A Met 5] ¥E55 5718l 73
golgl I Se FFTol Se AF Tl vlste] F713H
o 43¢e 2AF AT LE FVMIA olF ¥
#3He GSH-Px #4o 4%-& vlA &, & 7k9] GSH-

Table 5. Effect of dietary methionine and selenium levels on SOD and catalase activities in alcohol-treated .

rats
G SOD(unit/mg protein) Catalase(decreased Hz0; nmoles/mg protein/min)
TOU
P 5 weeks 10 weeks 5 weeks 10 weeks

NMet-Se 12.22+0.99> 14.01 £0.46* 19.47+3.10™ 29,32+4.84%4*
LMet-Se+EtOH 14.35+1.07° 16.22+0.90°™* 23.03+£2.94% 33.72£2.96™
NMet-Se + EtOH 12.90+1.35™ 1455+1.11%% 20.97+2.99° 30.57+3.77%*
HMet-Se+EtOH 13.00+1.31% 17.01£0.75™ 2465+431° 31.57+5.18%*
NMet +Se 1152+0.82° 13.32+0.96™ 18.45+3.29° 2452+1.95°*
LMet +Se+EtOH 13.23+1.29%® 15.38+1.31"* 22.17£2.33 30.19+1.52%
NMet + Se-+EtOH 12.23+1.40> 14541093 20.46+3.22™ 38,63+ 1.98%*
HMet + Se+EtOH 11.63+0.80° 16.24+0.72%* 21.99+2.06™ 40,66+ 2.07°%*

Values are mean*S.D.(n=6)

Means followed by the same letter in the column are not significantly different(p<0.05)
*Significantly different between 5 and 10 week in same experimental group
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Table 6. Effect of dietary methionine and selenium levels on GSH-Px and GST activities in alcohol-treated rats

GSH-Px(decreased NADPH nmoles/mg protein/min)

GST{(nmoles DNCB/mg protein/min)

Group
5 weeks 10 weeks 5 weeks 10 weeks
NMet-Se 550+0.31% 5.28+0.21° 17.11+054% 13.28+0.55%
LMet-Se+EtOH 412*0.19° 3.63£0.26° 20.30+0.26" 18.73+1.56™
NMet-Se +EtOH 432£0.16* 4541033 18.86+0.45% 15.47+1.82%*
HMet~Se +EtOH 448+0.20% 491045 17.60+0.45° 15.06+1.19"*
NMet+Se 571+£021* 5.69£0.28° 16.32+1.33° 14.12+1.13°%
LMet +Se+EtOH 4.25+0.20% 411+047° 19.30%0.75° 16.71£1.45>
NMet +Se+EtOH 4.6810.26™ 461017 17.96+1.02% 14.97+0.92°*
HMet +Se+EtOH 481+0.16° 482+0.12° 17.71+0.78° 15.75+1.53>*

Values are mean*S.D.(n=6)

Means followed by the same letter in the column are not significantly different(p<0.05)
*Significantly different between 5 and 10 week in same experimental group
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