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Abstract

This study was conducted to investigate the synergic effect of dietary selenium and methionine levels
on hepatic lipid metabolism in ethanol treated rats. Sprague-Dawley male rats were fed diets containing
three levels of methionine(0, 3 and 9g /kg diet) with or without selenium(0.45mg /kg diet). Ethanol was
administered with 25% (v /v) ethanol orally at the same time once a day in ethanol group and isocaloric
sucrose was administered to the control group. The rats were sacrificed after 5 and 10 weeks of feeding
period. Glutathione content was decreased by ethanol treatment and significantly increased in proportion
to level of dietary methionine and was higher in selenium deficiency group than that of selenium admin-
istration group. Lipid peroxide content was significantly increased in deficiency of both methionine and
selenium(L.Met-Se+EtOH) group. Total lipid, triglyceride and cholesterol contents in liver were increas-
ed and phospholipid content was decreased in ethanol treated group, and ethanol treatment accelerated
those increment and decrement in methionine deficiency(LMet) group and excessive methionine admin-

istration(HMet) group.
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Table 1. Grouping of experimental animals

Exoer I Methionine Selenium Ethanol
premlr:enta level level administ-
roups (g /kgdiet) (mg/kgdiet)  ration?

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 +
1) NMet—Se : Normal methionine, low selenium diet

group, LMet —Se+EtOH : EtOH treated low methion-
ine, 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.
2) EtOH : Rats were treated with 25%/(v /v) ethanol
orally at the same time once a day.
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Table 2. Effect of dietary selenium and meth-
ionine levels on GSH content in ethanol-treated

rats (umoles /g of tissue)
G GSHYVY
roup 5 weeks 10 weeks
NMet —Se 3.77+£0.202 3.44+0.17*"
LMet—Se+EtOH 2.73+£0.239 2.64+0.19°
NMet—Se+EtOH 3.17+0.14®  2.91+0.15"
HMet—Se+EtOH 3.80+0.209 3.19%+0.21%"
NMet—+Se 3.35+0.21Y  3.13+0.19%
LMet+Se+EtOH 2.03+0.12Y 1.96+0.21°
NMet+Se+EtOH 2.60+0.20°  2.85+0.25%"
HMet+Se+EtOH 3.22+0.19”  3.03+0.20%¢

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
weeks in same experimental group. 1) GSH : gluta-
thione



Vol. 12, No. 1(1999)

Q).

ZFEE| 0] e U] X FEgS HFHT
qerLe] &, F - AT, FE FF ¥ Hol9
FAskA 5 5ol osle H9-grt & g F
A| SFElElL 9] T ae W B Gy de
& (6gm /kg)& FAY 75 FAsH veRdT. o]
£ e tiabe] "o g ditsty Lo FFEHE
29] 2R} oNELH I =) EloEed ERAE
FA 87 S8 eI =)o Adsty FFEER
o] ZHAE7] wjioltpe,

Aehg Foo] wE FFEEL 34 e dF
E oz Jdere FAA SFEE R §F 7H4e}
B 2] A3} 5o F7HE A Speisky &
mel Ry A ek Foe FREEL &ARE 7
AlZItHE Shaw 599 B3} FAL3IT

HEl e FFFEd UE FFEE L 3 HEe
HE QY FFo] EIFE e Foo o3t FF
BEe Zavt A A, ol WElede] Z5E
Eleo] f2] &Z3=UrE FFEEN Aol
A9 SFEHEL FES FAA77] HEely, viE
oY FFA] SR Qg FFEEL AUt A
5ith= Shaw 5%¢] B3} {AMGE Axtolt),

A AgA 2FEE 0] 718 A& Tammys}
William®e] Rioh= Atelst ZAsjoltt ¥ba A
AYA SFEELR F71EIHen ol AE B35
ZFEE] 0] AREE7] WY ZAolgke Rotruck®
9] Bie} fApsit.

ayeg 2 Age Aior e HHA Ak
of| 7+ 27 Fo] FFEFE|20] A AR FF 7
27F FEEAW, A APA e SFEERS 8T
ke BAe 84 wslE SA4EE A St e
& AFZ A3 A AFAksl FR o= s A
3HEdol F7HE] Wl AW 5 L By
717l o3 FFEE]20] F7HE o2 Bl

2. k=% Zo| nHisx|A atat

Table 32 7tx% F¢] F3ebA A graolnt.

7k IR A e 57 E 1054 ded
oAt o SR e, 55wl NMet
o] LMetZ Rt} fo3 02 7459, 10532 e
HEed FF0] EoHAFE 7HAstArh. £ 4
THES AU ZYEd Histe AASAE §Hegol
2oy fFelFelA = Fen, 105 AMRA] 5
F ARl visle] oA ez Frketch

A e v F - U oEE HAA e

dgg =W AHe 72

F AQdiAte) v xE Azt vl ede] G 35

ZEC L= A FIoR o]F AT ] T
dojumw, FEAE ] AF A dEYA LS T
& 79 AYehe FASK= arachidonic acid$} do-
cosahexaenoic acid?] §92Q iz TEr)dd|
3= A4o] Z718the Ferrali $2¢] R37} Uk,

el el sFd wE s §F vske &
Z3=g7|E€ R el de] A2 A zEA
SFEE & FAGE SR Agsted AislES
A7 58 ey 2E2H8-E Fitke Whan-
ger 529 B3 fALeHH, BFNA FFEHE2]
AR g ed s Fsidt Ao FFA Ad A4
b AaEen, dEedy) dde) FA FHE
Atgstea 2454 og wWEd o8 2449 A 3
ABES HLAITHE BT FARE F o]tk

Adle] A¥€ A AR O, F4e &
Ao} A HAE 53] WPYAF])= Paraguat
¢t Diquate FoJA] tizol wlste] A44stx1d o
Fol FoF g F7EHAYE AP gk FAFS T

Azt We el AY¥A] GSH-Px &49] 4
2 Ftshra £487 A H o) ARt FH0H
I FE7IG AdFAEE &g e 13ETT S
7ok z22EE & AfdAM S7HE Adtske
derg 2 ApA e I ohfet #2)7] AARE
o] ggustel] Fojshe el W AR FEFE
o2 vEeds Ao AYF I dEs F
of o9& FikstE E4g AT 5 & ez Bl
o

Table 3. Effect of dietary selenium and meth-
ionine levels on LPO content in ethanol-treated

rats (MDA nmoles /g of tissue)
LPOY
Group 5 weeks 10 weeks
NMet —Se 20.76+3.259 19.45+2.53%

LMet—Se+EtOH 31.05+2.89° 32.38+3.70¥
NMet —Se+EtOH 26.20+£3.27 28.19+3.50*
HMet —Se+EtOH 27.78+3.38" 29.32+3.68"

NMet+-Se 15.05+3.04°  16,96+3.07¢
LMet+Se+EtOH 27.93+2.73" 30.82%3.05*
NMet+Se+EtOH 23.72+2.85 27.20+2.85%
HMet+Se+EtOH 25.69+£3.41% 25.51+2.60°

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
weeks in same experimental group. 1) LPO : lipid per-
oxide
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Table 4. Effect of dietary selenium and methionine levels on liver total lipid and triglyceride contents

in ethanol-treated rats (mg /g of tissue)
G Total lipid Triglyceride
roup 5 weeks 10 weeks 5 weeks 10 weeks
NMet —Se 62.90+4.80°% 60.27 +5.31¥ 16.61+1.87% 19.41+2.76%
LMet —Se+EtOH 73.21 +4.95% 82.61+4.36%" 22.63+3.40% 30.49+3.30"
NMet —Se+EtOH 68.55 4,965 69.64 +5.26% 19.75+2.66>% 26.29+2.88>"
HMet —Se~+EtOH 63.57 +6.21% 63.73+5.71<@ 23.22+2.13% 28.04 £3.942<"
NMet+Se 60.61 +5.049 58.22+4.25% 14.70+3.179 18.59+2.65¥"
LMet+Se+EtOH 70.25+4.7079 76.17+5.84% 19.24 £3.04 28.77+£2.04"
NMet+Se+EtOH 64.04 +4.63>9 63.89+5,11® 16.84 +2.20% 25.21 £3.13>”
HMet+Se+EtOH 71.77 £5.35% 61.73+£5.88"" 21.7342.37% 24.85+2.93°

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 weeks in same experimental group.

Table 5. Effect of dietary selenium and methionine levels on liver cholesterol and phospholipid con-

tents in ethanol-treated rats (mg /g of tissue)
G Cholesterol Phospholipid
roup 5 weeks 10 weeks 5 weeks 10 weeks
NMet —Se 3.64+0.21¢ 3.86+0.219 19.64 +0.84Y 16.42+1.25*
LMet —Se+EtOH 5.50+0.19% 5.26+0.13 15.75+1.35% 13.78 +0.82%”"
NMet —Se+EtOH 4.6310.30¢ 4.54+0.26% 16.040.98® 14.29 40,51
HMet+Se+EtOH 3.89+0.25% 3.94+0.13% 16.96 1-1.44°® 14.90+1,04%"
NMet-+Se 3.33+0.207 3.47+0.32¢ 20.94+0.94% 17.40+0.522"
LMet+Se~+EtOH 4.9210.24Y 4.81+0.25" 16.74+1.08% 14.46+1.26cd"
NMet+Se+EtOH 3.98+0.10¢ 4,52+0.30%" 17.41+1.182 15.34 40,75
HMet+Se-+EtOH 4.85+0.11% 4.45+0.16°" 18.29+0.74” 13.57+1.09°"

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 weeks in same experimental group.
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