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ABSTRACT

To investigate the effects of Ixeris sonchifolia Hance diets on serum and hepatic lipid levels and enzyme activities in rats
administered with ethanol chronically, Sprague-Dawley male rats were fed with AIN-76 diet{control), control diet plus ethanol,
control plus Ixeris sonchifolia Hance diet, or control plus Ixeris sonchifolia Hance diet plus ethanol for 30 days. Ixeris sonchifolia
Hance diets significantly decreased the serum total cholesterol, triglyceride, LDL-cholesterol, and GOT levels that were increased
due to the chronic ethanol administration. In addition, Ixeris sonchifolia Hance diets significantly decreased the liver triglyceride and
total lipid levels that were increased due to the ethanol administradon, The present findings, combined with previous data showing
differences in the effects of cabbage diets having a high or a low level of GABA on the lipid levels and the serum y-GPT activity of
rats(Cha and OH{2000] J. Korean Soc. Food Sci. Nutr. 29, 500-505) raise the possibility that GABA in plants could have a

nutraceutical role in the recovery of chronic alcohol-related diseases. (Korean J Nutrition 34(5) © 493~498, 2001)
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Gamma-aminobutyric acid(GABA)E B[S <}n)
Ao 2 FEY AY FHUAAY FE A AFAd
EH2A guiA o ¢EFEREY ¥F GABAELE
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1. GABA % ofo)eM B

FEE7IE Hg B9 Al 2FH ke B
2 Z A2 F 530Z8] ARG nEu)7] 3 He)
F9 GABA % opr)xite] #38 5387 s Aaadx
2 vl AR J1ee] e S22 8(12:5: 3)9)
E§4S 718l Hol FHch. fElofnlcalyl GABAE X
ke T893 848 (12,000 X g, 15min, 4T)E
B3l A9l A HEY E2=XE B(3:5)9 EFY
& 71ete] goll SRR REE fajopu]wknl GABAS
22t &893, 1, 27} YAREZRE oL 354§
o WEAZEAG. oo 2 B2 L3¢ F 045m
PVDF e (Millipore)2 «n3lg, o] oizbe} 10p19}
AccQ - Fluor Reagent Kit(Waters)2] A|2F&3e 90pl
€ 4o] 55CelA 1083 9EAH HAREANE THEY
o}, $ =431 GABA 2 o}l wARE-& AccQ - Tag Am-
ino Acid Analysis Column(Nova-Pak™ C, Waters)2
o]4¢ High Performance Liquid Chromatography
(Waters) 2 2438152, BFoh] nibE- A (Pierce) ¥ &
T GABA(Sigma)9] 3724 24287} vmaled ¢}

mliAbs GABAS] &3 &S

2. MHFE

2 AYEEL HT AFo] o 100g2! Sprague-Daw-
leyAl 3 B#E WL EESAeHFESA. d3)004
T4 PAB(ALAD = 17U I L7178 71D
T, 5B AFe uet g o ey 47e =
FRom, 132 A o|E, 2L AAaols Y=
T, 3T Adold LEwr] ArldolE, 47 S nEwH)
7] A 2olofj 4FRAFOE ro] 308 ¢ stain-
less steel cage®l & el Yol EalAlg3tgnt. 284
o] #HZAL AYLE 23+ 1T, AHEE 53 + 2%=
#AEAT, L 12A41ZH08 : 00 - 20: 00)S F7|=2
gAY ARSI ES B3 AlRE ARl 94
25540

3. 40| 3 AIEY

AYHol= AIN-76 83 A% BEEF A3 AA
" AR E AR S Agaele] AR nEr)E g
Al U= AviErtelM HH Ths FAAZE F
EZ(100mesh) & 9] AHEEY 9254 E=dd @
A 9 13%9] ¢F 5= 343 Rhews} Sachan?]
W) 23}ed 7% o] (ethanol 3g/kg B.W.)3lg .o,
HAHESTE 4F A 24 FHTE 5% A7 5o
%tHTable 1).

Table 1, Composition of experimental diet"
Control Control +  Control +

Ingredients Control

+EOH?  Tveris  Iveris + EOH?
Casein 200 200 200 200
Di-methionine 0.3 0.3 0.3 03
Corn starch 15.0 15.0 10.0 10.0
Ieeris leaf 4 root - - 5.0 50
Sucrose 50.0 50.0 50.0 50.0
Fiber 5.0 5.0 5.0 50
Com oil 5.0 5.0 50 5.0
AIN mineral mix 35 35 35 35
AIN vitamin mix 1.0 1.0 1.0 1.0
Choline bitartrate 0.2 0.2 0.2 0.2

1) All components are in units of g/100g diet.
2) In EtCH groups, 13%(vA) ethanol(3ghkg b.w.} was administered .
for 30 days as described in materials and methods
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¥ ether ohAA AFAWYoE AYetdn, YA
o 1AZH B2 W4l BAF F 1,100 X gl 1583 2
Apestel @3e Lelstel A% AHERUTE. 2L A
F3e] 0.9% AANIFE Hold F A2 8] A
Aske] - 10T YRR BsEA BAjel ol g3,

5 NA R ILATY BN

HA 5 total cholesterol2 A HHE kit{F5AIH &
ARt EAaRe o3 331929, HDL-cholesterol
2 dextran sulfate-Mg'*& ¢]43 ARz LDL-
cholesterol:> A <koll oJaf FFH o= AAAN F 4
Y€ total cholesterol £ e} o] kit(Kyoto Ph-
armaceutical Co., Kyoto, Japan)& o|-48l4] &3}
o (PEe] A AR dA%e 24 chloroform | me-
thanol = 2 : 1(v/v) EZRE 7151 vl 7283814 No.7
A2 50ml2 A4 o AFL Hstel B4 o]
atgot. ¥4 2 dzA o $A4AEE AREHE kit
(B5AhHE AHesld ZAslg e, k23] Fo F4F
g4 sulfo-phospho-vanillin 2o} 7] 28la A%
< kit(Kokusai Pharmaceutical Co., Kobe, Japan)&
o359t ¥F vOTP(yglutamyltransferase), GPT
{glutamic pyruvic transaminase) ¥ GOT{(glutamic
oxaloacetic transaminase)®] AL ATEE kit
(BEA %L AHEste &390,

6. BUA

2E A¥d3= HF+EEHAE Uehiglen], 24T
vl §94L GraphPad InStat Software(San Diego,
CA, USA)E ol&3l4 p <0.05 24 Duncan’s mul-
tiple range test& 5349 FHZ3Hh.

1L gt

1. =07 39 GABA ¥ &5 0N &

a5 7)Y B o) GABA 2 HeElolm At dHeks
AV & b Table 2% 2t} 18W7] 4F9 falof
oA #3E Histidineo) 717 B9k1 tHE98 Pro-
line, Glutamate, Serine ¥=°|%13 GABAE T % #
Frelopr| At ke AAA s 2389 3159nmole] L
9, F fEotullt T GABAY 32 50nmoleZH
frelopiethe) oF 1,58%0]3Att. ol w3 &) Hie
Zoll= GABAS o] 2nmole= HT} U53] WAl 1}
it B AY ARE AR 289 25wr] A4
(4 + He)) & BEd2ste] AHgalgoh o BeE g3

W EE RS 34(5: 493-498, 2001/495
5759 frelobn At T 9A] Histidineo) 743
getom th2 o2 (Glutamate, Proline, Arginine 20)
A3, GABAY ¥ AAME 23T ldnmole® WERE
o} ul24) E¢] GABAEERS A 23:F 14—-23nmole™o)
R, AZ A8 IHY 4690nmole”Z RuHEd B A
el AHe-8 ey M vt $52] GABA7} 8+
He| 9lg& & F Slfi

Table 2. Free amino acids in Ireris”

Amino acids Ixeris leaf (nmolll;.tf;::esr:(:eight) Total Ixeris
Asp 102(+ 5)” 24({+ 3) 28(£ 3)
Ser 377(£13) 73z 7) 68(x 5)
Glu 398(£ 15) 206{£ 15) 384(£13)
Gly 7(+2) 6{+ 2) 6(+ 2)
His 896(x 19) 798(x 21) 968(+ 34)
Arg 178(x 12) 502(+18) 436(+ 17)
Thr 73+ 4) 42(+ 5) 45(+ 5)
Ala 42(+ 3} 21(+ 3) 134+ 4) .
Pro 682(+ 16} 382+ 12) 436(x16) .
Cys =1 20(+ 1) 22(x 5)
Val 124(£ 5) 41(+ 3) 45({+ 8)
Met 5+ 1 pit= )] N+
lle 42{+ 5) 17{+ 2) 15{(:+ 4)
Leu 59{x &) 24(+ 4 26{+ 5)
Phe 79(£7) 16(+ 3) 2B(+ 5)
GABA 50( 4) 2+ 1) 14(x 4)
Total 3159(+ 265}  2376(£ 192) 2537(+ 176)

1) Free amino acids containing GABA were extracted from [xeris
teaf and root analyzed as described in materials and methods.

2) The data represents the mean of three determinations with stan-
dard deviation of the mean.

2. M3
Fig. 1& 309z AHS® AdeEel AHE w5
T Aol F AR 42 R | nE97)H

280 [ Comol

- -@ - Control +FOH
— ot Control +Ixeris
——ye— Control+xeris+EXOH

230+

Body weight(g)

130

Treatment period{days)

Fig. 1. Body weights of animals during the experimental period.
The error bars show the standard deviation of the mean of & rats
per group. Different superscripts in the body weight on each treat-
ment period indicate significant differences(p < 0.05) among groups
by duncan's multiple range test.
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7} Hole] 2 vluA MFol| e 7P A 4%
ot 2Elu A F 14LRFE T GEFATLE MG ET
T# H2PE | FAAHeE AFo| AJYr. nIN7|9)
A7tashs 498 F 219AFEH dehd FFATAA Y
AzAst @dol nEW7IS HIMYo|2 di2T FFoR
HFS FATE BYov 425 30dAdd = 1 £37)
Al APEEE 58 e A Mx dEHHE FE
o 44& Addca sug v Qut® ol HdHE 9
2 A3t Hoj4H o] FaH T A o] o2 AHEH
o} AFo| Fagttn Yt ? £ APJME dFFAFL2
T vlws] 2oldH el 10% FH4astHrHdata not
shown). o] H#AE ¢a& AAE Z=E 4T o
iz vz I 22 4HA kel 7ol e
5% g9 7] A7t el2 L dELT v|mA ATl Fe
AE BojA kot 422 A8 ATHL AFE 1E
wl7] F7iHeld] of3) YR(53] 48 3F F) WA=
Ao BaA o) AFde ES FEE Fojwo] ¥
3 2% F2EF ¢F H&FAT] HoHIHF R AF
F71%0 ZAg AT 4 $78 Rk g2 s
B

3. 9% 9 NFFY NAUHRG

g3 2 HAE9 AWFFE Table 39 Vehiith, A
ol glo] dZFoE= A € kA Fo AAHRHY
& fFo¥eor F/ANAY, I GEAHE AZEY
NADH/NAD" 028 Z7IA Al 9g2 dAke] 4
Z YA Hol, 53] AWt st gAEz g4l
Z7t50] ¥4 E 7039 X AFA o] ZrHe Ao Alag
0 * 5% nEdr] ArMyole A olEd vlF §eF
2l zlolE BolA] WA, GEFAE U8 Frid A
2 2Ee NA%FS FoHes Y= 394E JEh)
AT 5 F FLHE L FHAY Gl £ Al

Table 3. Effects of the Ixeris diets on lipid levels of in serum and liver

AM Ay wge] Fris AL 2 da)A Apde)ny ®
£38] LDL-ZHAHES EF FH2HES 25sH &4t
A2 Y 2EE9 gggo] x o T Ao FallxwH
2L 2347 9438 APHez fesing 434
P2 AGARE o451 Ut ®? wiy, & 482y
5% 57| F7Rol7t GER 7|3 AN ¥S5 n¥Y,
FA73} 59 AP ALEE i, ARded 2
g EF & AR AlgEY

aE7] ArHele A oltizea vlaste] -3
Fo] 242 ¢ FAAAY FPof Ar}E JFE FA Y
gkovt 4ERAE Qla) F7td X AHFE FeHed 7t
AAA AR 2 B BAZT ol nEMI] Ao]E H4A
A= A Age] 2ohA] FFE FA) FA N THYE 7o
2 93 33 X Ae| A== Azt 243 U B
Lol AE WFHE £ gl Ao Az g

e, 2Ewr|e] HrRolrt GEAHFR A8 St
B ¥Y 2 AR3AFY AATFS 35 Ak ofH A
Bo 2§t A¢l7be o= @77 AgE|ojof & Algelr}.
opmliAt GAMEAC 05% FlEUE ) Hrldel: g3 L
T2 Z7g 8F $ZHAHE0 FAATHES f93
o2 ZraAZte B17) 3 glen], Yol HArY vy
e GFLYAL BHEEL9] S FANPo 2N 2L
2 fEse EEe dAggE 815 gig oy
B Ao Algd 1873 slEU" 9 el g
& A SAEA sttt 2 ujFY 2 Halg Aojd]
7tk 24 A AHE A7 Ao GABATH
o] %-& uFHa](GABA ¥ 7.02mmol/g dry weight) 4]
olel 4] )39} (GABA %4 pmol/g dry weight} 4jo]®Rc}
HE G5 2 WA 232 BF FUBH o) E wjFe
Z9] FAAEQ GABAY 44 7HAE AHEAE 714
LE A F9 E AAF bl kY LAY, BB

Groups
Parameters
Control Control + EtOH Control + Ixeris Control + Ixeris + EWOH

Serum(mg/dl)

Total cholesterol 9139 + 11.66™ 111.78 =+ 9.29° 82.19 + 15.0° 94.19 + 19.0°

Triglyceride 62.87 + 16.0° 99.19 + 12.82° 4277 £ 9.1° 54,89 + 16.18°

HDL-cholesterol 50.09 + 7.75° 68.46 = 74 48.25 =+ 7.5° 583 + 8.83"

LDLcholesterol 16.01 £ 6.06" 2199 + 39 1270 =+ 2.81° 1485 + 218"
Liverimg/g wet weight)

Triglyceride 1731 + 08° 2261 + 4.3 14.99 + 4.44° 17.38 + 1.35°

Total lipid 5429 + 17.0° 103.67 + 32.0° 4045 + 120" $2.04 + 2232°

1) The values represent the standard deviation of the mean of 6 rats per group.
2) Different superscripts in the same row indicate significant differencesip <{ 0.05) among groups by duncan's multiple range test.
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77, HAZY A )sE AN e 2R o4
A glon YAdME HEF £84F 9 o A Z
7AMeke g AMRE T glTh T3 GABA #afo] w& A
o} 3258 4o F4F 49 €3 2 113 F9 F4A
wre] okg FAetA AstAATE B gl weikd 2
Age] o] &% LS| 2 GABA T w5z} v Al
A o299 vl FeF(l4nmole)d) GABAE FHisln
qlo] dEA Ao i S 7)Hoo] A nE
71 AEZ9 GABAY FEasz FHHRAY, GABA
9le] & opv|eity] &3} 7hEAdel Ui A= goE
zgglojzjo} g Aol

4, 93 I|zlE 2L EY
C ASEAHE U Bk o} 4F AAY =4
o o8] 7 AgS Fdehy, ol ¥F YA #EE
A7 AR ST AL 3 DA e Ao
t}.” Table 49 Vel uie} go] 85 GOTS} v-GTP &
AL dFFTo] dEed HEA] F9HeE FA et
gow o= WA dEFRAR g 732l e| S
8 2T & AU AR o|HETL BEX FEE
£ 6577 FATo2H 438 A2 F1R #HY ¥4
%9 GOT ¥ GPT €4¢] Zta=dvka Badlgon &
ARl 5% g P40l 30Ut ¢EFRAR
Z7H8 8% GOT 4 yGPT . 8% GOTEEE A3l
A ZAANFH oY v-GPT 482 ooz Bda B34
H{Table 4).

ol ¢dEE FAFE, T/ HEFEY FHE Y
olet 2 A¥ 2 ot d3:EE A e HH AL
7} O 9E ez 8-S ¢ ¢ i) AEFE
A8 9L AE 3248 Tt UFY WF ALY
o] ANataaeE FEF 2FE 477 YR T nEw
7] A7lel7 CCLY Foidl od] Fr71e ¥3 542848
Z2AN7 AF% et Nakagawast Onota™ = GABA
3ol B2 Arl FE2EFAG7 dE rFEY Fo2
Hlgle] 4FE 7113t F7kEl F GPT % acetalde-

2SR e 34(5): 493498, 2001/497

hyde 52 #9408 7AAZPE Builgu 2
GABAE #3tn A& siFHeld] Aozt widds
Edd] o3 2718 8F vQTP 532 §93e= X
NZS BAE v Qb A X} ofde] A7 GOT,
GPT. y-GTP #4¢] o7} Table 4914 & 5= ikl
2 GOT ¢ v-GTP 84L& dEEdFo| 0L hi
2o v8) freoHoz w4 UERT olv WA 4E
T2 olate] zhgz o] ERHULE FAY 4 Ut
5% nEu|7] Artdels GFE AslY 71" GOT 9
F+GTP 48 HRE FFL2 Y3 AT ZAEY
o} ol ARE Folo nEw) Arpe)rt &EAH 7
&l ojA & 27)5 HHEAT} JEE vAF
ek T3 ol E AME AR TEWr] F9) AEY
GABA2] gEolz} d7ds] B ¢ oy 2o o4 gt
AEE 79 9737 Lo

Q% A AR

2 A7e 15w Hrlaelr T Al @F %] A
o Al 2 e vRE 9L ARG
Sprague-Dawleyd T3 83 E 2 Tl 6oty A4
o], YEFAE. nEM7] H7PelT, nEwWr] F7H
olo] ¢tFRo|FZoE Lpro] 30U AL F A 2
e o3 g

1) nEey] Ax) 298G F freloboAd R 2537
nmolec]$ T GABAS] E4-2 14nmolec|SiTh

2) TEny| Arhdols GE2RHE AT AT L AN
FAAFoR FEee AT 2.

3) mEmf7] Aride|s Aol viuA F AF
o]l FOE ol B BolA] Ygtoy}, wHYH 4F R
2 F718 FZ94HE, LDL-Ed2EHE, S4ANEH
& o3 o2 gaAA FY FEE A

4) XY FAA 9 F4A 3gE o869
A7t EUE Ao|E HolA gtovt, ¥4I F7H A
Agge foxez 7haazich

5) 15w 7] A7tXels ¥F GPT &4¢= st W

Table 4. Effects of the Ixeris diets on the serum GOT, GPT and y-GTP activities in rats

Groups
Enzyme
Control Control + EtOH Control + Ixeris Control + Ixeris + EtOH
GOT(mU/ml) 53.37 + 427 76.79 + 6.2° 58.32 + 7.1° 59.77 + 7.7°
GPT(mU/ml) 2678 £ 24 2873 + 3.0 2812 + 29 27.38 + 2.1
+GTPmU/ml) 598 = 1.5° 10.583+ 3.2° 562 + 24° 72 +228°

1) The values represent the standard deviation of the mean of 6 rats per group.
2) Different superscripts in the same columns indicate significant difierences(p <{ 0.05) among groups by duncan's multiple range test,
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