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- {Abstract) N

To investigate the effects of the supplementation of Stevia. Rebaudian Bertoni on serum and hepatic
lipid levels and enzyme activities in rat administered with ethanol chronically, Sprague—Dawley male rats
were orally treated with either an AIN-76 diet(C, control), a control diet plus ethanol(E, 4g/kg bw), E
plus stevia extract—-1(ES1, 1ml/kg bw), or E plus stevia extract—2(ES2, 2ml/kg bw) for 7 weeks. Serum
triglyceride levels were increased in the E group and were decreased in the ES 1 group, Liver triglyceride
levels were decreased significantly in the ES2 groups and Total—cholesterol were decreased in the ESI, ES2
groups compared with the E group. Liver y —GTP levels were decreased significantly in the ES1, ES2
groups compared with the E group.

In addition, we have evaluated the serum or liver carnitine levels in those groups. Liver TCNE levels
were increased significantly in the ES1, ES2 compared with the E group, These results may suggest that
supplementation of Stevia, Rebaudian Bertoni has effects on the recovery of chronic ethanol-related

diseases,
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SPUYSHA ol 4o ek, Aefulopel wg AR 2
2 stevialZ WG A 2 F= stevioside®} rebaudioside
AZ FA4EoQl 280} Yo AR FFY ¢
~10%9] stevioside7} o} Qith, ZAuldEE I Bto]
Aol 200~3008)2 73le, Agu|old} ¢ ~glucose
£ #7138t o -glucosyltransferaseE A3t 2gu]of
(enzymatically modified stevia)x Bta} 7Ztujdo] £4
sto} oA gutHo AGEHT gty AHujoto
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SR UHE o f% AW oA 2 HiEe B A+
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2. dds=
2 Ao AHE HEFEL AT 43
Sprague-Dawley(SD)Al RFE (P 2¥
(Daejon, Korea)ollA Felatqict, 157Y &%
(Jeil-jedang, Suwon, Korea)g &%
A7l % randomized block design®]
o] 73 Lol stainless steel cageo] Al
122 Y22 C, FF7F ‘IIE’ ), 222 %—-—%
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(ES1, 1ml/kg bw) 43° °*i%4 *EﬂHIOP FEE-2
EoE (ES2, 2ml/kg bw)o|ct,
APAS7I17 § AREE



2H|u|o}(Stevia, Rebaudian Berton)®&E B7}to] ul

P 922 43 2R A L 2l miAls 9

gt 19 AtRdHFoR By, 3 A Aol
AHEA QHNEE 39 *‘%4 717 B Ay 2=
L 9311T, $EE 5312%2 S5ty Were 1247
(8:00~20:00) 78 J&o}&’ith
340 ¥ UBEEY
Ay Aols AIN-T6 3F AFF EFEF| Z2AMY

Table 1, Experimental design and sample treatments

AAE AEE ARG, ¢ZLFAE ethyl alcohol
& 2% 354 20% 4L $ES 3459 Rhews)
Sachan] ¥ (Rhew, T.Y., Sachan, DS, 1999)0] %
3to] %o (ethanol 4g/kg bw) stgom, R
CEe ¢2g Al 2% 274E 5F 47 a}az
AHHo} B7Fe ZbzE Agujo} 2£2F Iml/kg bw, &
Hujo} 2% 2ml/kg bwd Table 19) 8t A&
sttt

Groups
Treatment
C ES1 ES2
Eti\anol
(g/kg bw) B ) *
stevia extract _ 1 2
(ml/kg bw)

C, control; E, ethanol; ESI, E plus stevia extract lml/kg bw, ES2, E plus stevia‘extract 2mi/kg bw

=& 139 AY FaA7) 1247 Fok A
T ARG, BN MEL etherZ thA|A 4
4 AEd oo FAHE MHdto oF 1A FUd ES
1,100 X g(4C OM 15H7P e 3o
Azsto] A
12 AAS L FAE

é%‘ﬂ} 432 -80TAN EX A7

Y% total cholesterol-2 ATE: kit(Asan Phamaceutical
Co,, Seoul, Korea)S AHE-3le] AAHog 2A59o,
HDL—-cholesterol& dextran sulfate~Mg* " AAMoZ
LDL-cholesterol Friedwald Y% (Friedwald, W.T,
& 1972)& ol&3to Adsldt 83 ¢ 9 44
AL M#ELE kit(Asan Phamaceutical Co.,
Korea)E ©|§8to] Z43i9ct ¥F GOT(Glutamic
Oxaloacetic Transaminase)?} GPT(Glutamic Pyruvic

Seoul,

Transaminase), y —GTP(y ~Glutamyltransferase), 7%
2% v ~GTP(y —Glutamyltransferase)S] G424 A)

X34
#5 & kit(Asan Phamaceutical Co., Seoul, Korea)&
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A3k 7t2AE A4 Folech S(Folch, J. ¥
1983)9] Wol wet 7txF o2 PE FE3o AL
pile)

»
PJ.'

s
=

.83 9 7t carnitine

g% 9l 74222 0.3M perchloric acid(PCA)E FA
st A7 = A ReElste, 459 % carnitine 383
&, £ nonesterified carnitine(NEC), acid soluble

acylearnitine(ASAC) ¥
(AIAC)ES

carnitine

acid insoluble acylearnitine
ZoULE o] 43 Cederblad®t Lindstedt?)
HAMuH (Cederblad, G., Lindstedt, S,
1972)% WHIPAF Sachan-—-J Y8 (Sachan, DS, 5§
1984)& oj&stol 71x% F carnitined EA3gr).
Z, 100-20040 A9 AJEE 200409 0.6M—PCA}
ABHAIA 1500 X g2 1087 YAl B a|3to] A5z} A
5% B3 3 AENL nonesterified carnitine
(NEC)Z acid soluble acylcarnitine(ASAC)S &A=
o AHgeten AHE

2 acid insoluble acylcarnitine

(AIAC)E Z4sl=d Aol NECEA LS A5
% 150uE 3, IM-KHCO3Z %347 & QAL

g slo, AN 100w [1-14Clacetyl-CoA

{Amersham, Arlington Heights, IL) 385 #lgals
vt

7FEI 1 unit® carnitine acyltransferaseS
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37TOA 307 WHEAZIT. WY 2004E anion A3 Y &
exchange resin{Dowex 1X8-400)°] %% columng
ETAA [1-14C] acetyl carnitined 343 3 liquid 1, AEsE AEHE

scintillation counter(Beckman Instruments, Palo
= [s]
Alto, CA)Z cpmE ZH3lo] NECOHS AT Ci3} HZA] ELA §E A *H Azl +94

ASACEXS ArZ ol 100408 0.5N-KOHZ 7Hp2a)3} oz 7asdol}t ESI D ES2ZOAE EFT HEA|
PCA/MOPS-TE 383 thg 94iiel st 45 801 oMo SA%dn. dueds 5¥ v2
AFoHE AL @.,qb £29 4BL Asna

Ag Eodt § 5Y¢ HPez FHsgd. AlAC £
He AATL 06M-PCAR 33) AHstod mEstey L8 H AUTHOh SH. 5 1999). ol 43d <2

NEC 2 ASACE szs] AAS T 0.5N-KOH 20040 o] Z2eg Qsto Ao ’ﬂﬂa"l TaEy, g3
2 600oJA 6087 dEsstn, PeA/MOPS-T oz 1= UBHT AlR Av] 3R FUMIAIE A
z33 oo %M_v_a]a}oq Neoe vay & gas  HA7IE microsomeo)d €& A7) ATPARY
A2 Qs AF #HAE z#Hse AR HuHY
t} (Pikaar, N A, 5 1897, Gruchow, H.W. % 1985),
B3 43RS 55 BAE JoAME HojgdHFo| £
Hog Z}i"}‘ﬁ o, o2 Y¥LEY F4E A E
A YOHAYLR A AF FAE 23ty BRI
ZE H4%9 Zie Fd(mean)+ FFHAHSDIOE Ak, (Mezey, E. 1980), & AHY AHfJME EZE C
Uetiith 1879 §94 FAF S statistical analysis 23 vnd Alo] AF o] 16,597 4stgt 18U E
system package (SAS version 9.1)& o]&3}y 3 HjZA] ES1 2 ES2ZA C#I fARHA $-9F
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oz ZA3Yc} Total carnitine(TCNE)2 NEC,
ASAC 2 AIACHESO dog Ayt

7. Statistical analysis

f'

ANOVARAE &9t Aut $9ARE 4dEsl 9 02 Z7E9tHTable 2). ol 4R L2 3t Alo] A
3  Duncan's Multiple Range testE AAStQZ, HF 2 AF7: A4 AHH|op 2EE W o] 23
p(0.05 204 248 AFAL, 4% Age Aoz Hoifd,

Table 2. Body weight and feed consumption of animals for experimental period

Groups
Parameter
c E ES ES2

Intial body weight (g) 90.65 + 8.09 95.35+ 2.22 94,26+ 3.42 9396 + 184
Final body weight {g)  427.19+29.81* 368.74:+25.83b 409,26+ 21,582 399,084 11.40ab

Feed consumption 21.88+0,16* 18.26+1,53b 21.3720.81a 2151+1.12a

(g/day)

Energy intake 86.32+0.66* 69.02+1.78b 84.34+3 19a 84.88+4.41a

(kcal/day)

All values are mean+SD (n=6), *; Values with E group rat are significantly different compare to C group
rat by student t—test, a—b; Values with different superscripts are significantly different by ANOVA with
Duncan's multiple range test at p { 0,05, )

C, control; E, ethanol; ES1, E plus stevia extract 1ml/kg bw; ES2, E plus stevia extract 2ml/kg bw
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2. 83 ¥ ¢ XEsE: LA 2H of fol zod W U ELHE £
o2 FUAstY 244 290l "rk(Ryu, B.H. 2000,

8% 9 7123459 AAEFE Table 3o YERRY Rahimtoola, S.H, 1985), o]= Z= 1y} uAE2
o, EZoM ¥% 444 2 LDL-ZHLHER 7t2 =2 9uA7|T, ARG BAAA HAM u
A% 444 4 F FH2HE ol c2F e gy}z] o]Ey.]] 37 Qo] ARAZY AU TR o|
A edez St BAAY 92E A A gg3 giniLowe, 6.D.0, 1992). E AHOIHE LDL
E | NADH/NAD+ M}gS F7PIA BESHE, AL _zyahgel p2ut vkl ESI % ES22AN $9IH
2y 5 AU dEatiae FHE 2etA EHni, oz ol waty Ao} 228 B 4L
£3] APate] A7t JAET Aol FrtE EF 2 7|98 DA, 28, SuAs S ARas)

L33
R H2HFY APl /R Eud v At gase oy xzetid £2L £ 4 9L Ao
(Lieber, C.S, 1991). Ad[Hlo} &89 HIP2 dIE AREt T 2322 o 2w 7HzAz9 2
T M 9F SHAY R L-FANAER L qan 5 gsgse A2 TS 204 4 o
2339 424 '3! T 292 E IS ‘i’"g‘- k-3 713 X]—E—ﬁ} #oZ ol AgH|o} B7}o| Al
*a A oql
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Table 3, Serum and liver lipid concentration in rats

Groups
Parameter c E ES1 Es2
Serum (mg/dl)
TG 19.85+976 43.98+9 .81 31.81£9.57° 36.92+6.92°
LDL 16.08+5 11 27.80+2,23* 12.65+5.76° 15,18+6,24°
Liver (mg/g)
16 9,26+0.67 12.26+1,00* 9.50+1.34° 8.75+1.14°
TC 1,27+0,10 1.88+0.25* 1524013 1.39%0.06°

All values are mean*SD (n=6), *;, Values with E group rat are significantly different compare to C group
rat by student t—test, a-b, Values with different superscripts are significantly different by ANOVA with
Duncan's multiple range test at p { 0,05,

C, control; E, ethanol; ES1, E plus stevia extract 1ml/kg bw; ES2, E plus stevia extract 2ml/kg bw
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3. 85 ¢ 7t g4 e BEAE Y, A, 7 9EE HRS g 3
w23 58 SEESAN A, dFEAU %29
SR g 2 g oA B2 BHAS Bolk Hloltk
48 Ba2 Ul SN Wheel MANAEE g, Ao 2000, HE A7l oY B4 #48
dedd 2§ 83 coTe MRy AR 2 ot (A4, oldd 1996)Y 799 phenolic compounds
He q F7isted ¢2& A3 Al 84 GoTrt F7ket (ABZ S 20042 B34F02ZH 472 Edz 2719
AL ZAZE w3 93t Aojgtn HuHYY 829 4% GOT U GPT B4 0]
(Lieber, C.S, 1994), E3ty —-GTP= y —glutamylpeptide £9] AT ML FA 2ZEE BAFOBH 4 -GTP
9| y ~glutamyl7| & o}v}ie4t Ei= peptided] Fo] A]7] B4 o]
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2 d7oA g2E ~Er°1 4 Agujo 25§ B}
o3t 9% GOT, GPT % v -GTPY 712&Z y -GTPY

SAAE Table 49 2t EZ% 0394 2 GOT
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Table 4. Enzyme activity of GOT, GPT and y -GTP

N

B3 B2l fAH o Fasgd 3 3xF
y ~GTPY BAA = BZA C23 $odog 2750
o ES1 9 ES2¢2 E<d v|EA] foHog 7asq
1:}. y ~GTP= oL:;.Q./d 7}5:_;}_‘% _5;_143]-_‘:_ x] g2 oPg‘
At 2 A4 2ujol 2588 Eojof 93 7tz
AT vy -GTPEAY] BAo] dAY AFHE Bol 2gpy|
of $3F0] ¥R 3t THE &4 iy F2H
o2 B3 At gl Aoz Algd

Groups
Parameters
C E ES1 ES2
Serum
GOT
36.50% 7,19 37.13+ 890 38.00+ 6,54 3590+ 423
{mU/mI)
GPT
8,63+ 0.75 950+ 1.08a 7.63% 2,05ab 575+ 2.63b
{(mU/mI)
y ~GTP - 6.22+ 251 6.86% 152 7.35+ 3.00 6.86% 1.16
{mU/mI)
Liver
y ~GTP .
3.22+ 0.23 421 093*%a 3.65+ 0.09ab 3.27+ 0.51b
(mU/mg)

All values are mean+SD (n=6), *; Values with E group rat are significantly different compare to C group

rat by student t—test, a—b; Values with different superscripts are significantly different by ANOVA with

Duncan's multiple range test at p { 0,05,

C, control; E, ethanol; ES1, E plus stevia extract Iml/kg bw: ES2, E plus stevia extract 2ml/kg bw

4,

ek

3% U 7t carnitinesE

7 Ee

N-trimethyl-ammonium butyrate)2

AZolA EAE carnitine(3~hydroxy—4-
Ao z|HrAto)

# —oxidationd 4 YEZF WA mitochondria WE
SR F= carrier YL 6}% 2A AHare 2

e Agste A 2 z4oA o 7|5
3t Qlth(Bieber, L.L. 1988), w2t carnitine
£ A B -oxidation®] % %0}711 o] 2R B3}7
2ol 71514 "ot 8% carnitine $& =

d A3} HEH(NEC, ASAC 2D AIAC)%OA 27+ g0

Z 2ol & Bolz] okotty @3 acyl/free carnitine H]
€2 cd vjg] EZoA QoA o g 7HAsAL ok

L2 4o m(o

"

76

85 NEC Fx7F C7f v8) EZolA FolxE AFS
Hlon o] ASAC ¥ AIAC %7t CZo] ¥ E
ZolA RolAle A%E HY7] g Agdc(Fig.
1). 7}&11%— TCNE 5=+ Col vja) B4 93

71—1\5]04\:]. ol tiAA gd7L Eq E%oﬂkj
carnitine AT Z22 A% 712U¥E HY(Sachan,
S. & 1984)] 9% Aoz Az, Iy EFof v
& ESIZH ES2ZNA H2AFY TCNE 27+ §9
Aoz Z7hHof ¢ A BBE s ESiZ
ES277 Fofe] w2 fo4 Hol= Holx) Yoitt
(Fig. 2). & A¥oHEe ¢432& Fof2 UAs) A A2
of S7HE e, ok d4H 7239 TCNEO] &

w
Qe 03 Ao

2 qgdd. 23 2o} 225
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B7E oA TCNE =7t $7H7] W&ol Auate] FE28 Ay A 372 2 T 5 e 1 &
B -oxidationo| FAE o AW 2Ho| Fad AR H BAEE 5O HEBALE dfo] 7Hs¥ Aoz B

2 &

l

Aot gt 2 AYY AR, AHHo} 22E B}L o,
AW carnitine =& FVHIDLEA ¢3E HH=
NEC ASAC
|
35 1
3 (-
3 5 25
2 S 2t
N Sis b
1 F
0.5 \»
O 1
C
AIAC
acyl/free
0.14 .
012 2 R
o1 15
2 008
g 006 R
004 05
002
O | 1 O ] E
C E ESA1 ES2 C E ES1 ES2
Fig. 1. Serum carnitine concentration in rats. *; Values with E group rat are significantly different compare

to C group rat by student t—test. The error bar show the standard deviation of the mean for 6 rats,
a~b; Letters above the bars are indicate significantly differences(p<0,05)by Duncan's multiple range
test,

C, control; E, ethanol; ES], E plus stevia extract lml/kg bw; ES2, E plus stevia extract 2ml/kg bw;

NEC, nonesterified carnitine; ASAC, acid soluble acylcarmtme, AIAC, .acid insoluble acylcarnitine;
acyl/free, (ASAC+AIAC)/NEC ratio
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Fig. 2. Liver total carnitine concentration in rats, *; Values with E group rat are significantly different
compare to C group rat by student t~test. The error bar show the standard deviation of the mean
for 6 rats, a—b; Letters above the bars are indicate significantly differences{p{0.05)by Duncan's
multiple range test,

C, control; E, ethanol: ESI, E plus stevia extract lml/kg bw; ES2, E plus stevia extract 2ml/kg
bw; TCNE, total carnitine(NEC+ASAC+AIAC)
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B de AHbol 258 Hjo] mAHe dAg 1 1AL Ho]9(2003), LEEF527 TAY 49
Fo 839 Agoa 2 7¥7IL°ﬂ o2& g 24 2 Ays 839 X\QEH*}"II e 9% FFAE
3t9lc}. Sprague-DawleyA &3 SHE 7+ 2o 6ut s s|a] 32(2):238~-243
A 1L d2EC, FHRF F9), 228 ¢42E BoZ 2. A%, olW(1996), £(B4)2550] oerge] o
(B, 4g/kg bw), 332 4T LT Agu|o} £2E-150] & Y el nXe o FFAEHIA]
Z(ES1, Iml/kg bw), 428 A&7 Agujo} 228 95(4):581-587
-2FoAZ(ES2, 2ml/kg bw)22 Uiro] TR AFE & 3, Ud<=, 7AA4 o]dE(19%). W2 ojehg 2&80]
zARE Adte o33t 2ok Ao} 22F B o Atgstgagolo] ot 839 7t HEEA njH=
FLRAZ A% AFL AAAZFoE fEAFoH, A% LA LT 25(5):839-845
o7E Foj2 Z7HE 2% F4XZ, LDL-Eg2H 2 4, A%, A, HEA(1999). FAY H7h Aot
I 223 FAAA, ¥ ZY2HEY FEHE Wi 379 Aot dEgA 2 750 uAHE o
o, B 77)5o ook 2AF9 y -GTP B4 & 3t5eets] ) 42(1):29-33 .
7b 2o} £2855 B4 2o gIEE FoF 5. o)dd, W, 249(1993), My EEE0] ALY
2o vjgte] foHoz ZFasid Wy 3L Fo ghtho] 93k ohgA ZHEA) o= g 2y
2 Qs 7tz2A% TONE $%7h gaHgled og FA 3] 2] 22(4):392-397
agulo} £5E Hito] PALEoE B AL 6. ARF, SFA, o|¥E(2004). ZY Penolic

o9 ZzzRE Ao} F&E BPL wH4A Compounds7t of§r&& Tt a9 gatal o
41 g R fEEE aXES, AUzt © 7 &4 7et B4 olAe & I EAALFE
JENE £ dE 7HeAol e AoR Bt A 11(1):79~87
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