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Effect of Leaf Mustard (Brassica juncea) on Lipid Metabolism
of Rat with Chroethanol Administration

Youn-Soo Cha, Bok-Mi Jung

Dept. of Food and Nutrition, Yosu National Univ.

ABSTRACT

This study was undertaken to investigate the effects of mustard leaf diet on the lipid metabolism under
chronic alcohol administration. Sprague-Dawley male rats were fed either AIN-76 dict(control), control
with ethanol, AIN-76 diet plus 5% mustard leaf(mustard leaf), or mustard leaf with ethanol for 30 days.
On the 21st day, all of the rats were given an oral dose of ethanol and blood-ethanol concentration were
monitored for the next 5 hours. Lipid and enzyme determinations in serum and liver were carried out
after 30 days. The results obtained were summarized as following:

1) Supplementing 5% of mustard leaf did not recover the body weight loss due to chronic alcohol
administration. 2) There werc no significant differences in blood cthanol concentrations among the
experimental groups. 3) Mustard leaf diet decreased the plasma total cholesterol, triglyceride levels
increased due to the chronic alcohol administration, but not HDL-, LDL-cholesterol, and liver lipids. 4)
Mustard Jeaf diet decreased y -GTP level increased by chronic alcohol administration.

Overall, these data suggest that mustard leaf can have a recovery function, which was not via ethanol
metabolism, on the symptoms of alcohol related diseases.(Korean J Human Ecology 1(1) : 94~102, 1998)
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Z+(Brassica juncea) #7017t B A U4F FojAl fF e ApUhAbA] uixlE g 2
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ZH(mustard leaf)& ZHM L2 Yzt 438l= AR} (Brassica juncea)® RLE, FFo] 4
Aoyt A FE $2lvitel YRojA wol AMuisET Ut ZAA 1987). 22 dFE AHFAA o] Ho
Uy 2E £571 2o X AMEE AMHI Qo TH9 4lv 4EE Jell & allylisothiocyanate
7F Eol o] AlulA FMEEE ojfo] Hn 1 9o Zulg, AE F2ET o|&HAqx2 9
CHFarrell 1985). #2UgtoM s 53] Hebd® HZ S ol hF2 2 afuisin, 4 2t
AAE Ad SAFLR AAE] YR FFHL AL T FFFE HA Frtete Aotk

B3k dolablel A AEdAAE e A GFHHE 4B A B St A
FAAZF Wt ol Sl ME F UF Av|gko] siuict 2] o] AR A, AxH ¢
TEAUEQ FAR dFHo] 1 ool B2 AL ot YFL tiREol A diAtH 7]
ol GEE Heldhs 749 SHde A7 doBZ o] dAE FolMA =HWH o7 shx oAb
AN E ZeistAl BrhFrench 1989). & #Fe] 4&& WA= HAsA =Y AXW NADH/
NADW|&o| F7tsted @438, wja 9 A Adrte] A g 2ict 53] 723 e] Apiojar 2
2 sl Aubike] Atslr}l ojalg . §Ae] ZrhE o, acetaldehydeel F43el 28l microtubule®l
&Abol doluh AF Ayzhe] fusY A3H 4EA THoly AN EE 4ol 4 UoHCha,
Sachan 1995a). 71 flelx TR LEHAT GEUFA tjabzgo] FRslo] Ada AniFgo] F
7igol mel 7hxF e REAHQA ANAZTH JAE 2HAY TE GFHAA AGEE #8 8Y
Zof ofs) AAzpRstE yhdo] g k2 o] £48 % glrhRouach 1983).

ot SFZEE BAsts dEe FHREE AN AY FAEA] A Ao ] A
B3 gk AFG7kA] Zbe diE A3 7] ARAF(ZES 1992a), S EA (AR el 1985),
FFEGAECHET T 1994). 2t IR Fo WS ESEAT T 199 R ) AF tiat
of PlX= 43 S(FG4 1992b: 2d% 1993) 0] BF AFE Zo| o|FojA gon), HgHY UdF
A2 A B9 B4} 2ol vAE Fakel BF 7 o P&l v glch

ool ¥ AFME oHAY FAEQ A AMEST He AFY WE HIME Holrt WA ¢
5o dH9 ¥F Lallgx AW Al 2 T 7l vlAls G dolE v UF R F A

ol mE WF THURF 93 R VEAF ALYY ¥ P TLUAE 5 )L SPsAG

ox

I, g % gy

1. A% S8

HF AFol 70-100g9) Sprague-Dawley 3 HFE (F) WIHLIFEEANEN(EE NN +
Ut AYgAF 18 ARER 15U oY ASste H AN ¥, dE ¥ (randomized complete
block design)ol 2six 6utal¥ 4702 o] 30U5<L stainless steel cagedl #eiel¥ Wol £
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g AgEtdnh AEZIEG AR AW £EE 23%1C, AUFE 53+2%, VYL 12412
(8:00-20:00)F712 ZHsion, A&7 5 3 AlRE AF2o] A st

2. 40| ol A4EEFH

A¥ Holo] 2AL Table 13 22
sk AgAole] AR 2 Ay
31 SRFR W F FEIAE A2
ot il 24 9Ao)l, YHL BT 99% ethyl alcchold 13% REFER 2AFHTE /1’“3}04
Table 20} F8ted A72 Fdsgon], vYE T2 FUA 23 FHRFE FA3HA

™ AIN-76 83 Al BFE ) 27t HAE ARE A
M BAY FhlA AR 4% FYsA, 7o) FA
R

Table 1. Composition of experimental diet

Ingredient Control( %) Mustard leaf(%)
Casein 200 200
DL-methionine 0.3 0.3
Corn starch 15.0 10.0
Mustard leaf - 5.0
Sucrose 50.0 50.0
Fiber 50 5.0
Corn oil 5.0 5.0
AIN mineral mix" 35 35
AIN vitamin mix” 10 1.0
Choline bitartrate 02 ‘ 0.2

Y AIN-76 mineral mixture(g/kg Mixture): Calcium phosphate, dibasic 500: Sodium chloride 74 Potassium citrate
monohydrate 220: Potassium sulfate 52: Magnesium oxide 24: Manganous carbonate 3.5 Ferric citrate 6,01 Zinc
carbonate 16: Cupric carbonate 03: Potassium iodate 0.01: Chromium potassium sulfate 0.55Sucrose finely
powedered to make 1000.0g

2 AIN-76 vitamin mixture{per kg Mixture): Thiamin.HCl 600mg: Riboflabin 600mg: Pyridoxine. HCl 700mg:
Nicotinic acid 3g: D-calcium pantothenate 1.6g: Folic acid 200mg: D-Biotin 20mg: Cyanocobalamin Img: Vitamin
A(Retiny! palmitate) 400.0001U: Vitamin E(dl- a -tocopheryl acetate) 5.0001U: Cholecalciferol 2.5mg: Menaquinone
5.0mg: Sucrose finely powdered to make 1000.0g

Table 2. Experimental design and sample treatments

Groups
Treatment
Control Control+tETOH Mustard leaf Mustard leaf+ETOH
ETOH(g/kgBW) - 3 - 3
Mustard leaf(%) - - 5 5

ETOH = Ethanol

3. dH S84 A

AYAE7I2E AUERY AFS 7 1420 D 0ol ZRSHAL, ARMATE 220) Buld A}
BRRe FUsel 19 ARAARES DA AP A% AFYL 12412 BANY A, A2
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Zt(Brassica juncea) ¥7Hol7F DAHA UF FoiAl Yo Agoirtel nlX= I 4

ohHAIA HER H A Aoz APk A oF 1417 5 W Foll HAAIY F 3000 rpm
olM 1587 ddEeste ¥ & st 22 AYE F 4 HEA A HIFE HE U4
A2 718 AASA FAE FHT F -70C oA E4Y oj7kx] YFrAsigch

4 2@, xF W AL BA

AY 2198 = obd a9 7H2 13% UF(ethanol 3g/kg BW) & 28 79 2 3ol A7
o F 308, [A7E 2417 3A7 2 547 3 naAgonRy JAg Mty dF YSFEE
454 (Bernt, Gutmann 1974) 22 ZA3sttk 83 total cholesterol& AlTE= kit(%F 542
2 AMgdle Eayoz ZAs9on. HDL-cholesterol® dextran sulfate-Mg™ HAYeoz
LDL-cholesterol 2 & xAlekollofs] HZFo2 A Al F 45A4E total choleserol &% e} 7+
o] kit(Kyoto Pharmaceutical Co. Kyoto, Japan) & o|&3&te] ZAstct 85 ¥ TxzFel FAA
RS AR = kit(FEAIe)) & AL et At oy k23 Fo| £ A sulfo-phospho-vanillin
uef] 7)12% Al#E = kit(Kokusai Pharmaceutical Co. Kobe, Japan)& ol&-3tith ¥% GOT
{Glutamic Oxaloacetic Transaminase), GPT(Glutamic Pyruvic Transaminase) ® 7-GTP(7r-

Glutamyltransferase) 4542 ABE & kit(F5A D E AHEEAC

5. A A=

RE A¥EZAAE meankSDE BAFHOY, AFZTY §942 GraphPad InStat Software
{San Diego. CA USA)E o]&3to P05 FFNAM Tukey testE E3td AFstgch

m. Z#zn gl nE

AY FTO AFE 238 33 1FYAAE 230 AFF7H Aol gUOY 2FYRE @
2HE W AFol $4HoR PasUHTable 3). AVEES T8

Table 3. Body weights of experimental animals during 4 weeks of feeding period

Groups period 0 1 week 2 weeks 3 weeks 4 weeks

control 140+7.76 1714 + 518 210+ 7.36 2244+ 503 269.6+12.23"

control +ETOH 138356 1652 + 581  179+1472° 1892+ 626°  2408% 7.56°

Mustard leaf 133£7.18 1715 £ 65 167+ 49° 2286+ 9.03 2845+ 836"

Mustard leaf +ETOH 132£8.02 160.83+11.36 174+ 54° 206.4 +14.47° 254241417
The data represents the mean®SD of 6 rats,

Different superscripts in the same columns indicate significant differences(p<0.05) among groups
by Tukey test.
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APAMNE FELHAE S5 AAE APy B9 v YT (Lieber, 1991) ol A€ &
o Z2el2 st ol Fol AL AAde] EAE AR 2u¥E FIHEI] WEoldL
TeH(Pikaar 1987). &S8R0 2ol 2ol o] folHoz ZAHJYLH, EF HE A¥h
B9 Fox Adsd AR AR Q8 AFEAE AT E BIHAH Mezey 1980), &
HYNME GEFAI LS vFAZH vlws) Aol4dFFe) o 13% ZAsAt 2t A7t e 25 YA
HF7art Jebdel, ole §E8E0] 3t Hrt Aojo) $& 717te g A EM, 5% ZHTE 2o
Fo A Fo] FAA4E Holx Witk E GER AP MEFA 2 HI) Aol gt ) H
AAT frolAde Holx] it

2. 8% 485

dZZ Aol Fslo] FZ alcohol dehydrogenase(ADH) ] #2902 ol EYH S EE 4315
I A aldehyde dehydrogenase(ALDH)ol & ol E4te @ itsts|o] -t (Cha 1993). J3E2
2E FAF Fol 3 ¢EFEE SN GFUA FEE FRE At FFAEE FteA
EE SR ¢EUAE FX e AJNIE ATE EF ¥E TEE A3 Eig
A7 Bol Ak F, 08% 2 FFd 2lo](Sachan, Mynatt 1993) ¢} carnitine® 7}4] ©](Sachan,
Berger 1987: Sachan 1992: Berger, Sachan 1996)= WX ¥nAl 8% 4288 £x9 ADH
24& 3ol ¥FUALE AGAMZ LY, asparagine F7MJolE FoHoR SEUWALE EFIAHA
AAR o ELA ST 2t E 22D EM £HE AT St Park § 1994). ¥ H¥
dre 279 259 ¥ BF ¢T5Re F4E BolX oAkFig 1). ol 21979 4977

0O
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Fig. 1. Effects of mustard leaf diet on blood-ethanol concentrations.
The error bar show the standard deviation of the mean for the 6 rats.
ETOH = Ethanol
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7H(Brassica juncea) ¥7Fajol7} g A UF Foial Y Afulabel vlAE 4% 6

o] 22 8A WAL, Wake] Apolst TuM L= WieT AZE 5% 7t ArtAolgAst B
APz AN E GFRANEE K93 FE&E 7AXA Ak 2 A7E Holst GFhAlY] v]A]
e 93¢ 7ys] dMe gos ¥% ¥ 723 Fe ADH, ALDH. catalase ¥ microsomal
ethanol oxidizing system(MEOS) £¢] &FjAlad A4Ee Y42 vlsiol & Zo|ct

JEs XY ==

845 9 2 2339 AW e Fig 20 Jehlidch 4542 8% FIuLu 2 F4A

Z24Z0 FANAFFS UYFFA g2 vy FAHR FrisEd o) ¢
g oz HHsA R MEW NADH/NADH o] £7tste] @3tE, oz 3 A FH AL
o] A E zelaiA HI, 53] 7zl AUdA PR At Agatel st ARl ol
Z7telo} 83 o 22T AFFee] FIEEAUTGL AR EH(Cha, Sachan 1995b). ¥ HDL-
cholesterol# LDL-cholesterol 5ol loiMe It a8 Aol7b YAk 1 7 A7z

s Non-ETOH
—= ETOH

S -TChol

125 100 1~{ S-HDLc _}—

~ 125 | b
‘U a
3 10 r & 17
E 75 50
g % 25
5 = .
% 0 0
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- =
Se
R :
_;_:-. k= 150 4 Liver-TL
8 g) b ab
c < 100 f a
o o a) !
gt Pt
9 50 ! |

-] —. i !
2z :
— © i |

! 0 - 0
Control  Mustard leaf Controf ~ Mustard leaf Control  Mustard leaf

Fig. 2. Concentrations of serum and liver lipids in rats,
The error bar show the standard deviation of the mean for the 6 rats.
Values with different letters are significantly different(p<0.05) by Tukey test.
S = Serum: TChol = Total cholesterol : TG = Triglycerides : HDLc = HDL-
cholesterol : LDLc = LDL-cholesterol : TL = Total lipids : ETOH = Ethanol,

¥z Z2EYLEE SEE UZPEG SOHOT WY, B2 A3 ZtE £ PR £ A
o ZosHE SEE AeAUcks Bu(Pda § 1987 A%
£ 5 1991 VAT 1969)5h AAME WS UEhATh & A7olM R 15%¢) pectin® 27%8]
et AL FREAT ol FEA AU FEL WAL FANRCH, FFLsl MW A
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FAQ BALHENE 2AANNGT AWARTHEDS 19920), 473 FE YAME 37}
Fol $BZ U Z7b8 2Fl vl KAHLR Re g vepied. ot 2 Sol B Ux
o) Hfael EAYEQ A2 AW, 2 A7t HolE AE WF AL ¥R Pak 4% ¢
714 AR GPE £82 2 F UE 7H54E BAFAG Vahouny (19800 15% A2
Holg 657 FAsied DEAFY FAALY FETF FUHLE Yol RIHAT, 55
29 7+ A7} Aolrt BF NAL WAL, BEHS AAYR Aske FA4E Holx Wtk
B AYAME 45 5o 5% 2 A7 Holrt DAY BF Bz Q¥ D2AZY F7HE F4A
W3 A0 Fe RS gaATIA Badn. ole YBEADL 4AVL. 4¥sEY 9%
Hrhlols] o 2 WMol Bel A7 AYRASe) YA AgehRoelet AzHel Uy

b

4 d e Ha -

k=3

o

a

il e —‘15—011:— MEOSel 9§ 4E43ts S7HNP2 22X O, OH 3 H0:%F 2 oxygen
radicalo] Aol AAFNE2 S WES AF X —4 &2go] A717 Avh(Lieber 1994). Table 4
o vrehd wheh 7‘01 a5 GOTS’Jr 7-GTP 842 ¢3& FoFe] gz v fodFes
A UeRon ol wAAQY YERCR QY DHZH SAHEE FIT F AU BBF
o o] E(1996) 8% FEELS 6—’?7‘} FAGYRZA &g FHZ F7HE 839 83 F9 GOT
2 GPTEA 0 ZAHJTT By, vjul 358 Fo(oldd § 1993) % XE71(HEA
T 1997)40l7t CCl 2 sl Z7H8 % GPT €48 #1322 AR Basgoy, &
APAME 5% 2t H7} Holrk YER Q&) F7HE GOT & GPTEAL ¥FA Rsigdoy, v
-GTP $4& 27 o] FFE22 HEAN22ZN 4FA &Pt FEAA EAE Uehlls
.9_ 01- /'- (Rlsdq

Table 4. Concentration of plasma enzymes in rats

Groups Control control+ETOH Mustard leaf Mustard leaf +ETOH
Enzyme
GOT(mU/ml) 53.37+4.24° 76.79%6.27° 55.94+6.08° 7841 +3.08"
GPT(mU/ml) 26.78+2.43 2873304 3325+75 2834+22
7 -GTP(mU/ml) 598+15 11583+3.28" 8.49£20° 8.25+22°

The data represents the mean®SD of 6 rats,
Different superscripts in the same rows indicate significant differences(p<0.05) among groups by Tukey test.

N. 2 <

2 7k Aok WA FBR B9} T 2 AR PNE GRS YohuIz} SD
A fo]l 7t B2 5%F FASHHA 0UEN ¢EBe/ke bw.) S AU FAF F FLEFTE
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YAZo HDL % LDL-Bd28l& 5ol 488 7MAA Fsdov 244 dEFe2 J7Hd
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