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Effect of Stevia rebaudiana Bertoni Leaf Extract on
Antiobesity in C57BL/6J Mice

Jeong-Eun Park, Heejin Kee', and Youn-Soo Cha*

Department of Food Science & Human Nutrition and Research Institute of Human Ecology, Chonbuk National University
'Koreastevia Co., Ltd.

Abstract This study investigated the effects of Stevia rebaudian bertoni leaf extract on lipid profiles in C57BL/6J mice,
as compared to stevioside. Fourty mice were divided into four groups: NC (normal diet and DW), HC (high fat diet and
DW), HLSV (high fat diet and stevia leaf extract, 1 mL/kg/day), and HSS (high fat diet and stevioside, 1 mL/kg/day).
Serum triglyceride concentrations were significantly lower in the HLSV and HSS groups than in the HC group.
Epididymal fat pad weights were significantly lower in the HLSV and HSS groups than in the HC group. We also
evaluated the serum and liver carnitine levels (NEC, AIAC, ASAC, TCNE) of all the groups. These results were supported
by the mRNA expression of enzymes related to lipid metabolism (ACC, PPARo, ACS, CPT-I) assessed by RT-PCR.
Overall, the results show the antiobesity effects of stevia leaf extract as compared to stevioside in high fat diet induced

obese mice.
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(hyperlipidemia), 3.91% #3835 (hyperinsulinemia), 228 F(hyperten-
sion), 21& @A 84 (insulin resistance), Al 28 T, HIAAE
3t 5o=29 olFEo] FHM HAJTHY). FHZ 10d7F
o] HFk Folo} EAS AmEw d=ele] |k fH S|
Sta le] Hwk o) A R5E 98] Buh oAl o]
ER=O)

ZH¥]|o}k(Stevia rebaudian bertoniye T W FExEA H
243} gletgtololA ooz ek F3H(Chrysanthemum)Zio]
o dE, =, S, "@A 2 o888t S5 E sl
AR, Jad, sjiEaE] 59 vhdek 34 oF 109 |7k
ArER olgro] Yt} FA| ZHH|o} FEEL H|FAA] o]
HIAZA A o] &= Utk ZHH|ofe] @k F2
stevial2 HIGHZ 3= stevioside®} rebaudioside AZ A= o1
o} mkE ZEEjol ol FAC] oF 5-10%°] stevioside”} Sl
Jom, AR Arke] 200-3008] wate] ©f Zsit). 2EH)
ofe] FAdol tisl ©7] % ArIEA Aol FHLlsA AT
o gted T 5L TR gl Aoz gEA
on, FEAFH 2EH| QA= WA stevial(the aglicone)
2 7 Bl § 5 H3AThe). A7 ZHMotel] ek A
T ZHEoke] F9(7), FAIU®), FA(9), FEARO]
A10) 2 A, A EADT B A3t S lelA
o|Fo|A] gtom, FES o83 HFomE= IFHE o83 AU
AL L ufEe]] B3 AF6)SE FAUN SOl E o83 st
9) AZoll B3 AF7F Stk ZHH|oke] vigA|Ql steviosides
Al Q& =S FAHCE E, HAh, &Y, oF AR, A
A2E, FAFEE gl AME dow A o] 7t



ZH|¥|o}(Stevia rebaudiana bertoni) & 5+

A AR gUIEEA BT e NS £ s A g
EE FERE YUk, olHE AnE vRe] 2w, ZH)
oF Faiel v At HAE Y Sl 2AA 2ol
71—s}u}1 AFEEIE SR 2EHlo} o) AAlo] B phytochem-
calel §5 0] Al sk oA Aelulel 2 33

Eol EHE} Tt E A= vH|s Aot weha] 2 A
= IAHR]o)Z H|TF F =% C57BL/6J micedl|A] ZE|H]o} &)
FEEY ZHE QA= BFo] A HuUAle)| mx= PEE H
wsle] g5 Hrksta, 71edAE MEe % 71z A8E

F24 2% gl 7
s ke g wel Aol FESCh FEY A=) 300

o] & 7ksted 110°CE 3A17F 308 B9t 7MEsliT) olw
Al FEHE F52 &4 FAL, 60°CE 6-7AH<t 74
=

siel A sk 2 ik SR S2A, of w3
Z_

r°" 2 dfo off 12 £ of

=+ ﬂﬂ]o}(Gochang, Korea)oﬂ/\i Xﬂ-‘—‘ﬂc} AVt et
stev1051de(€l£ 98%)+= (5)t¥ (Seongnam, Koera)ollA +31
ARE-3FAA T

L

= ~

2 AT AMgE A¥EFES AT 457" 57 C57BL6IT
miceZ Charles River Laboratories(Tokyo, Japan)oﬂf\i T3kt
1579 59t 73 2)o](Research diets, New Brunswick, NJ, USA)
& Fosled g 2§ 2171 ¥ randomized block design®l] <]
3 4722 YT th(Normal diet control, NC; High fat diet
control, HC; High fat diet & stevia extract, HLSV; High fat
diet & stevioside, HSS).

ARTEES 19 10718 vpe] 22 BAE vlaste] 3
g ARSI £ A8 Aol AEA HASIES S
o}, A4 2]o]= Research Diets(New Brunswick, NJ, USA)<]
AIN-93 diets HE 3 HA20)(11% fat keal)2} LA 2] 2](60%
fat kca)E FHste] HF k=S ek 2o] 24 Table 134

145 53 A 2T NC)eE AW EFHC)S THRTE

a1l 13] 74 T@l atglom, LHuo} FEE FoI(HLSV)
& _éa]u]o} Z5(1 mL/kg/day), ZHIR] QA= £ (H-SS)
& ZHPE| Al =E ZEHlo} FEE e FR(23 brix)E 10

jas)
=

3|45te] Tl 2lo] HFHAHE 2d 7HHo g AN
on AFE 15Y & WY 7=t Ad e Al 2
EE 23:1°C, FEE 5382%E FXE, WY 1241748:00-

20:00) 712 2Tkt

SEA7IO 127417 9 AR
ouse-°4 S AR Wy

A Socoi 4% DaeRn, A

Zsjel Aelaol AL H WA sk A5l Hob
F& WEAA B4 AR secold] WE naal

Z20] ot g3} 587

Table 1. Composition of experimental diets

‘ Normal High fat diet
Ingredient diet

NCP HC HLSV HSS
casein 200? 200 200 200
L-cystine 3 3 3 3
corn Starch 315 - - -
maltodextrin 35 125 125 125
sucrose 350 68.8 68.8 68.8
cellulose 50 50 50 50
soybean Oil 25 25 25 25
lard 20 245 245 245
mineral Mix 10 10 10 10
dicalcium Phosphate 13 13 13 13
calcium Carbonate 5.5 5.5 5.5 5.5
potassium Citrate 16.5 16.5 16.5 16.5
vitamin Mix 10 10 10 10
choline Bitarate 2 2 2 2
FD&C Yellow Dye #5 0.05 - - -
FD&C Blue Dye #1 - 0.05 0.05 0.05
total 1055.05 773.85 773.85 773.85
keal 4057 4057 4057 4057
protein (Kcal%) 20 20 20 20
carbohydrate (Kcal%) 70 20 20 20
fat (Kcal%) 10 60 60 60
keal/g 3.8 52 52 52
administration DW? pw Sevia leaf stevioside

extract

YNC: Normal diet control; HC: High fat diet control; HLSV: High fat
diet & stevia extract (1 mL/kg/day, 23brix); HSS: High fat diet &
Stevioside (1 mL/kg/day, 23brix)

PAll components are in units of g/100 g diet.

YDW: distilled water (1 mL/kg/day)

FA FF=2H E(total cholesterol)
A]ZE] = kit(Asan Phamaceutical Co., Seoul, Korea)S A}

24359 o, HDL-Z#H 2B Z-S dextran
sulfate-Mg"™ ?‘J’ﬂ‘?‘jii % op}‘ﬂ— W=7 & XEL Folech 5

% ZES camitine £4
L Z29] camitine %= A2 FHEAE o83
o

ELO{)I

4% % 7+
Cederblad®} Lindstedt®] carnitine #4139 (13)2 A1 Sachan

S(14)9] WHE o83t 7222 0.3M perchloric acid(PCA)
2 443} /‘19{_ T AR 310}04 edE ol&ste] SA
T} 100200 uL A= AJFEE 200 uLe] 0.3M-PCA° A3}A)A
1,500xg® 1027 °J*‘-‘%ﬂo}°4 e AHES g &
35AL nonesterified carmtme(NEC)-»} acid soluble acylcarnitine
(ASAC)S ZAslet] AMgatdon AAHAES acid insoluble acyl-
carnitine(AIAC)YS Z743t=t ARSIt NECEA S 345 5
150 yLE 3, IM-KHCO,Z F3M7] ths diliestod, 4%
100 puLell [1-"Clacetyl-CoA(Amersham, Arlington Heights, IL,
USA) &4 REgH-g 713 }_L 1 unit®] carnitine acyltransferaseE
7FeE 5] 37°Cell M 3027 WHEAIZATE W) 200 pLE anionex-
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change resin(Dowex 1x8-400)°] ZZ1E columns FZAIA [l-
“C] acetyl carnitineS 3|43t ¥ liquid scintillation counter(Beck-
man Instruments, Palo Alto, CA, USA)Z cpmS =73} NEC
&S AXFIATE ASACEAS 459 100 WLE 0.5N-KOHZ 7}
Tl ataL, PCAMOPS-IIZ F3kgh o e4lie] st e
< Y% ¥ Y3 HeR SISt AIAC #42 IS
0.6M-PCAZ 33] M2slo] =3l NEC 2 ASACE H413] A
AgE & 05N-KOH 200 uL= 60°ColA 60%-7F FeEaalar,
PCAMOPS-1 02 ZF3}gt v diEgste] deds ¢
T FYs Wyoew =33t Total carnitine(TCNE)NEC,
ASAC 3! AIAC #8E°] oz 2h=siiint

RNA preparation and RT-PCR

Total mRNAS] &2 Trizol reagento] 2J3) 7+ 22 o2 HE
FZ31o] AT Total mMRNAE 33415 ©]&38k 260
Z+ 280 nmolA FEEE Sl AFSIATE acetyl-CoA car-
boxylase(ACC), peroxisome proliferator-activated receptor o
(PPAR-o), carnitine palmitoyl transferase-1(CPT-I) % acyl-CoA
synthetase(ACS)2] c¢cDNA 392 #1314 one-step RT-PCR(reverse
transcription-polymerase chain reaction) kit(ABgene, NY, USA)E
o]-g-3te] RT-PCR(IMWG-BIOTECH, PRIMUS)”7|71o|A41 RT-PCR
S-S AASIAT BESo] € § 1% agarose gelolA 7] 4
53l ACC, PPAR-a, CPT-I 2 ACS AAES &k 2
AgoA thE2t 7+ PCR primer’} AHEE 0T (F)mbo] Y
2>(Seoul, Korea)ollX] Y3ttt Acetyl CoA carboxylase(ACC)
Forward(F): 5-CCAACATGAGGACTATAACTTCCT-3', Reverse(R):
5'-TACATACGTGCCGICAGGCTTCAC-3"; peroxisome prolifera-
tor-activated receptor o(PPARa) F: 5-GGATGICACACAATG-
CAATTCGCT-3', R: 5-TCACAGAACGGCTTCCTCAGGTT-3}
carnitine palmetonyltransferase-I(CPT-I) F: 5-AAAGATCAATVG-
GACCCTAGACA-3', R: 5-CAGCGAGTAGCGCATAGTICA-3
acyl-CoA synthetase (ACS) F: 5-TGAAGCCATCACGATCAT-
AGTCAAC-3', R: 5-TCGACTGTACTTTGTGGAAGATCA-3"; B-
actin F: 5-ATGGAT GACGATATCGCT-3', R: 5-ATGAGG-
TAGTCTGTCAGGT-3".

A 24

RE g Ades Ha (mean) + X FHXH(SD; standard devia-
tion)= JERARITE 25 7+o] 94 HFS SPSS 120 ZE1
AL o]83t] ANOVAEAS 313 Duncan’s multiple range
tests AAIBFHLH, p<0.05 FTolAM 25 ] KRS A
skt

>.

Z o D

us
A3

% o| HZ, Ao| M, Ao| &

AE A)1ZF A x}]-guiﬂ-— A2 ) J(NC)Q‘r A2 0] 5 (HC)
= zpol7t gidloy, A8 F3 Al A4 gERFNORY 2
LI B (HC)OHH FolH o7 ZrlEo] uA A e]R H|ule]
RIS g } JCH(Table 2). wehd A7)7ke] 12 o]
A= AF AFS dAEA ZrALH, o9 e Axp=
A Aol A F_%%kéloloﬂ o8t AR A Z7p 2
Hlgke] f=g Aol AXSATHIS). B AN 2 ke 4
ol AZe] Aot YRLolE ZelHlol FEE FolZ(HLSV)
E e g AF F7hge] FAEIL, AEHB QA= Fo
THSSIME AW dEFHC) vl Al gadhe AFS
GOt fod ol YIUTHTable 2). ol& ZHHo} F&
ZHE QAL B8 SERDE )0l FoIslES W 2EHo}
B B ZHLSV)o] 2HH QA= EodHSS) Hla) AF
o) obEE AN 75t sk Aske(le) eI}
Tolzl aAMAo|R Q% MFZ/IE AN e FTFS v
Ao 2 HojXt},

N

¢

Y

Bt

=
=
—ir%

13k (epididymal fat)2} A (back fat)e] A= Fig 1.
I et FadRe QA 2 (NCe] T2 Al wol] Bl -
9]

SO SXY FAH
H,

= FoJ(HSS)
.‘J:O]—T;]. ‘:;q 518 \Iﬁ}- X—]x\]— EHE:F‘(NC)
& IAAEFT vl fFeHeR Ygton, XAEH|olRolF
(HLSV)S ZAW tZ2HCO) vl fFeldo= wobd th(Fig
1) A Aol mam, 24 olE g C5TBL/6) mices 53]

% Aol Frhetty HIEHIOM(17,18), & ATAAME
LXWWO]—E— AFTE FellA ook dX|g AxE YepiYh 1y
B AollA 2 P|o} 2 EF AHE| oAM= AFH S
2 F3g A SAEe] adte 23E Eied o &
HBjo} FE2=7 ZEHM QA= AT gl o3 Ao
2 Hth

gz % ¢ _=.=_’&|°I &=

B2 AFolr g7 T4 1 P% A ﬂ%i&(HC)ol A4 o=
ZNC)E T 4& OR FooH, ZHMO} FEE Tl
(HLSV)Z} Z=HH] QA}o|= EOEHL(HSS)% IR ) Z2HHC)H
H Al fro)H o2 ol ti(Table 3). 7k 229 AW I
A Z2FHC)Z ZEHH] QA= FoJH(HSS)- Tt ZE|H]o}

=

mEL

k

Table 2. Initial weight, weight gain, food intake and feed efficiency ratio

ND HD
Groups"
NC HLSV HSS
Initial weight (g) 20.47+1.18% 22.24+1.87 21.32+1.24 22.76+1.29
Weight gain (g) 3.69+1.80%Y 17.16+4.53* 15.0443.96° 16.09+3.54%
Food intake (g/day) 2.36+0.04 2.09+0.03 1.95+0.10 2.10+0.08
Feed efficiency ratio 0.015+0.07° 0.078+0.02° 0.073+0.007° 0.073+£0.015%

UNC: Normal diet control; HC: High fat diet control; HLSV: High fat diet & stevia extract; HSS: High fat diet & stevioside.

YMean+SD of 10 mice per group.

da-c: Values with different superscripts in a row are significantly different by ANOVA with Duncan’s multiple test at p<0.05.
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Fig. 1. Epididymal fat and back fat weight. Mean=SD of 10 mice per group. a-c: Values with different superscripts are significantly different
by ANOVA with Duncan’s multiple test at p<0.05. NC: Normal diet control; HC: High fat diet control; HLSV: High fat diet & stevia extract;

HSS: High fat diet & stevioside.

Table 3. Lipid concentrations in mice

ND HD
Groups"
NC HLSV HSS
Serum (mg/dL)
TG 112.86£7.2329 146.68+29.29° 122.10+11.38° 127.30+11.10°
TC 116.36+10.30° 203.12+16.97° 234.28+11.38® 249.03+30.16
HDL-c 28.88+9.41° 61.87+2.73° 62.94+6.26* 64.88+8.32°
HDL-¢/TC 0.51+0.12 0.61+0.19 0.56+0.17 0.51+0.11
Liver (mg/g)
TG 19.09+2.40° 24.00+1.75° 21.28+6.90* 23.23+7.40°
TC 1.33+£1.89 0.82+1.74 0.87+1.43 0.80+1.53

UNC: Normal diet control; HC: High fat diet control; HLSV: High fat diet & stevia extract; HSS: High fat diet & stevioside.

IMean+SD of 10 mice per group.

9a-c: Values with different superscripts are significantly different by ANOVA with Duncan’s multiple test at p<0.05.

FEE FAZHLSV)ONA HolR= AEe B, 85 T2
2HE FEE 2P0} FE2EMHLSV)S ZAY tF2HC)%
2HE| QAo = FZHSS)H HlZ Al oAl 2ozt §ld
o} i 2EH] QA= R Z(HSS)ES A HET(HC)
HlwA fodog Folyon dF Y 2HE2 2HH| LA}
olze] AHAAE FF AFEHojMor & Hoz AlgHY. 7H
279 FFYHE FEE 27 F2FA 2ol7t g wt

A, ZEHlo} FEE FIRHLSV)YS ZHM Al =SS H]
oA F B 2EE 1 F9AW] HolAe A B
St} ol ZHBlolr} HlYIA ZAulEEN 2ESTE AL 9

vgith S0} 258 A= AR o|BE HRbRd
FAARl Zlew duA dedl(19) & A AT A
g 24 T A FHE AR As= Hom
| ul, o]e ZEHE|o} FEE0] 5 AES NATFeEA
Ak W JFE FE IAET oW aHHd Ze
37

AN oL A
2 L

25 % 5 camitine 8=

Carnitine 732 XW4ke rlEZ =0} W] WEE 2 (metrix)
2 olFA7e= Tas 9g sl A3 oF-CoA(long-chain
acyl-CoA)E HEFZ=glole] Yuhe Exe 4= glomg ngEF
=glo} yigte] EAlsl= &A% camitine palmitoyl transferase 1
(CPTDOll 2J3) acyl-carntine® 2 3= 32, A4 ¥ acyl-carntine
carnitine %1©] & 4~(catnitine-acylcarnitine transferase; CT)Z= &4
o o) mEZ=gole] WlEY N (metrix)E o5 HTE o]FA o]
T2 AR 2klong-chain fatty acids)S B-oxidationE 53

=)

Krebs cycleZ E017} AMHRAE F=3sH HTh20). 7IEHE 7F
oy} AlellA 2] (lysine) HIE] L. (methionine)o] ZAEo] §F
A AREAS digith. 53] €% AIACS ASACE AW
2 23t w83 BAEo|H, NEC= 9S4 (carnitine
translocase; CT) E/doll 2Jal thr] AlxZ =2 HUA =He 7194
Qg WA "ok,

g% 2 7+ 24 $9] camitine FE=E Table 49} 2t} %
ASAC, TCNE ¥ Acyl/free camitine Bl &2 2} & 7H] #2122l
2}o]2 Holx| &ty HF NECE HLSVE¥ HSSTo] HCTE
o foHoeg Ee X5 Yoy, AIACE A 2T
(HC)Z Bl A 2Eu]o} 58 T (HLSV)Z 2=HH] 2A}0]
= FAZHSS)ONA Fleke AES o 53], ZHH| A}
| FAZMHSSPIM oMo Frbsklh. NECS S7h= o
YA 71-2A Arte] &8-S 7HsshAl abn AWt Atkslel &
&8 PIATIH, BF oFdcamitineS ¥XZ 5 T EE 7|
oPgEloll A SVHE oju) XAke WEE=g]o} UolA] UA
Hom A== ooy tlalshl Hth(2223). o= ol A7
oAl m}2 zucker rati T} H]YF zucker ratollA] o} carnitine$] &
F ASAC WUt Aol fAFslth4). T 2k 2F F9
AIACE 7} & ZF fro&Ql Apel& iRl %%kem, NECH
TCNEE A7 thRZMNC) va) 2A-E AF 8 FollA] ol
AAT 7 fFo4 2ol gtk Acylfree carnitine A%
Y2EHC)H Bl Al ZHH[o} 55 FoIHHLSV)Z ZHH|
SAPIE FALHSS)IM S7kshe 4dE Hilow 53], ZH
H| QAL = FAZHSS)IA FrelAozm Zriskieh. vk o 4
- Z+e] camitine FE=7F AFaE o] Slvke BA 9lov 7]



590 =2 F38k8] %] A 42 WA 5 E (2010)

Table 4. Carnitine concentrations

ND HD
Groups"
NC HLSV HSS
Serum (pumol/dL)
NEC 0.53+0.15"9 0.61£0.10° 0.81+0.06" 0.74+0.12°
ASAC 1.06+0.34 1.24+0.33 1.14+1.19 1.18+0.32
AIAC 0.56+0.13* 0.28+0.11° 0.35+0.06™ 0.43+0.92°
TCNE 2.16+0.54 2.24+0.48 2.204+0.25 2.35+0.46
Acyl/free 2.89+0.81 2.40+0.33 2.26+0.53 2.17+0.48
Liver (umol/g)
NEC 209.66+59.44 115.79+£25.12° 113.88+7.40° 115.27+22.01°
ASAC 246.23+66.98" 176.09+23.40™ 141.63+21.58" 174.02£17.62®
AIAC 0.048+0.027 0.027+0.009 0.014+0.006 0.024+0.014
TCNE 455.94+22.39° 291.88+35.56 276.57+27.17° 328.514£56.56"
Acyl/free 1.25+0.10° 1.27+0.13° 1.31£0.25% 1.42+0.28°

YNC: Normal diet control; HC: High fat diet control; HLSV: High fat diet & stevia extract; HSS: High fat diet & stevioside. NEC: non-esterified
carnitine; ASAC: acid soluble acyl carnitine; AIAC: acid insoluble acylcarnitine; TCNE: total carnitine; Acyl/free: ASAC+AIAC/TCNE.

YMean+SD of 10 mice per group.

9a-c: Values with different superscripts are significantly different by ANOVA with Duncan’s multiple test at p<0.05.

S 4HA JA Lt} Clouet S(25)0] 2lahH vlwk FHollAq n}
Fell vis] 7+ vloi7E o e FAAAYE SUHEY A

2 u|Ro] Aol LbstEt A B o 2H 232 Fgfo] F
SH I, 2 Y9l o] FH oA camitine o] AT FHAe}
carnitine acyl transferase I(CPT-I)2] EAAsl2 APito] mlER
=glot Y& HA o]5stHe AR FESIHTE £ AFolA
ZHB]o} FE2EF} ZHH| QA= BAFS camitine T9] S
7tel HEo] pAkelE S7MAA AU AWEAS AR Ae
2 AlgHr)

M fo ft
o

pal

II

ACHAL 2 mRNA &8 =&
Eds

2] © 2 HE] PPARa, ACC, CPT, 28]3 ACS mRNA 2
55 343 43 Fig 29F 2tk ACS mRNA @& 3
IABHZHC)F v A] ZHH|o} FE2F FoJT(HLSV)
o} ZHH| APl FAZHSS)A S AES B
53], ZHH| APl E FoFHSS)PIM fFodez Frtsint
(Fig 2). ACS®| A7 A4k Akl 71-elA wig- F83
oJulE Zhedl 24 ACS7E AT tiAF W8-S 22 Suf
k= @40)7] wioltl. Triglyceride’t $ =71 $lsirE ATP
o 9]3}e] glycerol glycerol kinase2] 2H-22 <3| glycerol-3-
phosphate®  E/38}= 31, AWk ACSS] 2892 acyl-CoAR
2793 "rh26). RIEZE ot At 2lslE 2dsks <l
ZA=Z+= PPARa, PPARS, PPARy coactivator-1(PGC-1) ¥ AMP-
activated protein kinase(AMPK) 5°] Sltt. o] & 7P & <&
A= PPARo= IEA9] shEA A Al A drhaly
2 Jong-chain acyl-CoA synthase &8-S F=3sle] HEZ=2|o}
2o At F4E 571712, acyl-CoA oxidase 2 CPT-1<]
HEE F7A A AskE S7MRITH2T). & A A,
PPARz mRNAWH 32 IAWUHZFEMHC)Z vl A 2]
ol FE2E T MHLSV) ZHH] A= FofFHSS)OIAM
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Fig. 2. mRNA levels of lipid metabolism-related genes in the liver of CS7BL/6J mice. Mean+SD of 10 mice per group. a-c: Values with
different superscripts are significantly different by ANOVA with Duncan’s multiple test at p<0.05. NC: Normal diet control; HC: High fat diet
control; HLSV: High fat diet & stevia extract; HSS: High fat diet & stevioside; PPARa: Peroxisome Proliferator-activated Receptor o; ACS:
acyl-CoA sytnhetase; CPT-I: carnitine palmitoyltransferase-I; ACC: acetyl CoA carboxylase.
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