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The Anti—Obesity Activity of Syzygium aromaticum L, in High—Fat Diet—induced
Obese Mice

Hui Yeon An*, Seong—Soo Roh, Mi—Rae Shin"

Department of Herbology, College of Korean Medicine, Daegu Haany University

ABSTRACT

Objectives : This study aims to analyze the anti—obesity effect of Syzygium aromaticum L. (SA) in obese mice made
by a 60% high—fat diet (HFD).,

Methods : The antioxidant activities of SA were evaluated in vitro, To assess the anti—obesity effect of SA, male
C57BL/6 mice were divided into five groups: Normal, Control, GC100 (Garcinia cambogia 100 mg/kg/day), SA100 (SA
100 mg/kg/day), SA200 (SA 200 mg/kg/day). All groups underwent a 6—week regimen of HFD and oral administration,
except for the Normal group. Subsequently, we performed blood analysis, western blotting, and histopathological
staining,

Results | SA demonstrated effectiveness in antioxidant measurements, SA treatment resulted in a significant decrease
in body weight gain, along with reductions in liver and epididymal fat weights. Serum triglyceride (TG), total cholesterol
(TC), glutamic oxaloacetic transaminase (GOT), glutamic pyruvic transaminase (GPT), and leptin levels were reduced
with SA treatment, Moreover, in the SA100 group, the reduction of both TG and TC synthesis was caused by inhibiting
the sterol regulatory element—binding transcription factor 1 (SREBP—1) and sterol regulatory element—binding
transcription factor 2 (SREBP—2) through the Sirtuin 1 (Sirtl)/phospho—AMP—activated protein kinase (p—AMPK)
pathway. Furthermore, SA treatment at a dose of 100 mg/kg reduced the accumulation of lipid droplets in the liver
and the adipocyte size of the epididymal fat,

Conclusion : Our research reveals the anti—obesity effects of SA by demonstrating its ability to inhibit body weight

gain and lipid accumulation, suggesting that SA might be promising for obesity treatment,
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I.A &

H|FE (Obesity) olUAE A&A 22 2H|EA| 23 A
Yol Aute] Heiz Bzt ZHHE A ety A
AEAZ]F (World Health Organization)o] w2 A2k
A47k 80 kg/mt o)A A9-E wjHe R BRsn gnt’
LEd, AEY dFAT HYAo] FAHJL Y, EFEE
Algd, Az 172 FA AFHG AAEs A ToE
3 BRE W o] AA Frbsta vk A¥HEy =94
FAE2At Ao M2 A A5 TE =l HTk
£2 20109 30.9%°141 20214 37.1%2 27}tk |
T2 B4, 92, gi oO3ket 22 gubEQl AlA| HIHET
oYzt A2y T, LAEF, THEFE, T 23 HEF, 1
¢, ORY 5 T2 td A3 £ gUeE FEH,
AR AR AN E R H Jge njAty A U,
ES 25 9 2EHAR QlE) FAA, AEH SHAME
EAIE oA, olejdt o2 wuigke] Hhdt Azl ot
A A& 9 HEof iz FoAde] 2 ok, @A gt
X &9 phentermine, orlistat, liraglutide, mirabegroni}
22 okEo] g AMGEHI St olE2 FFRAAEA, &%,
W Sol 2gstel 23 na oA, Wkl 28 Bl
AL A, oA 4 £ 9D AW AL F5 A 5L
=]

=
pa|ghol Bt avyh ot By £5, EW. A%ET
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9] FAgol HAY £ glow, Yoprt 43S, HEd,
WA 2L HAT YL o 5 Ao,

A WollA= leptin E2F0] EH|E o] AAFsHREA A&
A 7S SAAA =3E F3 AE8S 284S 9
T2 EL2 AGA| A B =70 vgHeE A AN B =2
A2 Ueidtt, EAle f=stA EHEYS o leptino]
g Aol LAste] Al 8L AR 4 A,
wEhA v 2 &2 QlojAl leptin AF/E AMAdsh= Aol
FoEG Fag EAZ = Yot

T% (Syzygium aromaticum L.)& Zgdio] &31=
Ao 2R o Ju o clovedt EWTH YA =
EF7F Al=olm QI=uAlo}, Bapd o] Alof FoflA Ak
Ho} AR dFor, ER9 e g FuH|7E qlo] 28
FERor: da 8t HE Yo TAY o 2
sto] go|AL £ FE 2 w0l SR AR 43 £X,
A%, T, FIF Tl Arkn A Aok, s
M= Aol et Fo] glo] KR, vRE AT EF,
EALLE QI3 LB, &TETF, AAE L HERS AR
st =53 F52 gl S A 8dte dRE 55
Ut KN = Fol & 34, AE W¥F, IEBE FBRE
ol obzE SEEol drh THY £ ARoR eyl
flavonoid AE2] kaempferold} phenol AJE9] gallic acid=
gatsl 9 FFiesto] digh &3t 9Jem, ketone AE9
eugenol2 A @ g &T7F Aot EF AF AT A
Fey'Va @ gl mAY, gAg o) gt ol
“go] & At

olo] £ A&t TEHY 3|t aute} vigk 2R 2 A<
&8 7Hs/d ol s glstazt & A5 st

12

I. A= 94y
1. Al

Ethanol, sodium carbonate, Folin—Ciocalteu’s phenol
reagent, gallic acid, quercetin, potassium persulfate,
potassium phosphate monobasic®} 7 mM 2,2 —azino—
bis (3—ethylbenzothiazolin—6—sulfonic acid) (ABTS) @
1,1—diphenyl—2—diphenyl—1—picrylhydrazyl (DPPH)=
Sigma aldrich Co, (St. Louis, MO, USA)o|A 43} tt.
L—ascorbic acid®} aluminium chloride, bicinchoninic
acid (BCA) protein assay kitZ Thermo Fisher Scientific
(Waltham, MA, USA)o|lA 38ttt Phosphate—buffered
saline (PBS)< Hyclone Laboratories Inc, (Logan, UT,
USA)olA  FYstsie,
enhanced chemiluminescence (ECL) western blotting
detection reagents® Amersham GE Healthcare
(Buckinghamshire, UK)olA] 43} t}t. f—actin, sterol
regulatory element binding protein 1 (SREBP—1), sterol

nitrocellulose membranes,

regulatory element binding protein 2 (SREBP-2),
3—hydroxy—3—methylglutaryl—CoA reductase (HMGCR),
acetyl-CoA  carboxylase (ACC)&= Santa Cruz
Biotechnology (TX, USA)ol|A 43}, histone H3,
sirtuinl (Sirtl), TATA box—binding protein (TBP),
AMP-activated protein kinase (AMPK), phospho—AMP—
activated protein kinase (p—AMPK)E Cell Signaling
Technology Inc. (MA, USA)olA Ftujstict. 234 A=
GeneTex, Inc. (Irvine, CA, USA)o| A Fufstsc},

2. N& &

Ao g3 TEL 3713 (Daegu, Korea)ollAl
w5ttt E83%7] (Daewoong Bio, Hwaseong, Korea)
g 83t TH 100 g& F74 1 Lol 100ToNH 243
59 Bol 2E34T. 2392 H04 2L 537 (Buchi
Labortechnik AG, Flawil, Switzerland)& %3} 24
A%7] (llshin, Gyeonggi—do, Korea)2 AZ3le] 19t
e (Syzygium aromaticum extract (SA)E WERL
&2 6.71%A

3. Total polyphenol ¥ total flavonoid 3=

Total polyphenol®] %2 Folin Ciocalteu's W< &3
A A, REEYR gallic acidS AHSSAT 7.502
3] A%t sodium carbonate 400 uxL, 10%=Z 3]43F Folin—
Ciocalteu’s phenol reagent 500 pL, SA 100 xLE e—tube
of ¥ Este] 30% T AF BESAIXL & 765 mof|Al
SA=E ST, 2E JAo ddste g2 mg (gallic
acid equivalents (GAE))/g2 & &4} T,

Total flavonoid®] &2 aluminium chloride H]A1HS
B8 A, BEEAL querceting AHE3IAT. SA
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100 £LE YL e—tubed] 1 M potassium acetate solution
20 L, 10%2 343t aluminium chloride solution 20 pL2}F
254 560 pL, methanol 300 LS Y1l 4o 308 =<
AR FEAIL 2 415 molA FFEE SASY 28 F
Aol g3t 2 mg (quercetin equivalents (QE))/g2 2
ghibstgiTh,

4, DPPH free radical £4%

Blosis ¥'¥*?& £3] SAS DPPH free radical 274%<
Br7lslF T, 3143 A& 100 pLe} ethanolel 60 pMZ 3|4
= DPPH &% 100 p#1-& 96—well plateo] Y3 &3+ & A2
ol A 308 =<t 4 ¥H-g-A17] & microplate reader (Infinite
M200 pro, Tecan, Switzerland)E ©|-&3}o] 540 mmo| A &
T=E 2Asgt EFEA 2L L-ascorbic acidE AHE-S}
Fom, DPPH free radical &4 &40] 50%7} He =&
ICso #t 22 YRS

5. ABTS radical &A%

ABTS radical 24%2 2A39cH?. 7 mM ABTS9]
2.45 mM9] potassium persulfate® Y1 ZHLE 54 5}Ho]
oF 15A17F B¢t 2433 ¥h-SA]A ABTS' S 9HE % Microplate
Readers o]£3}4 30C, 415 molA &33= 0.70 £ 0.027}
Heg B3t 4% AR 5 pLet EoF ABTS'
95 pLE 96—well plated] Y11 &3 F ALojA 158 FF
23g vREAA FFEE S5k aH. #F2EE R+ L-ascorbic
acidE AME31E 2, ABTS radical 24 @40] 50%7} =&
FTEE [Cso A2 2 YEH AT

6. 4HFE

2 d¥oMs 8% 4578 &4 C57BL/6 miceE DBL
(Eumseong, Korea)ollAl FLullstitt, 3 TPALR (Zeigler
Bros, Inc., PA, USA)E &3] T3 & A4
conventional system (&% 22 + 2T, %= 50 5%, H
F7] 12A17he) 159 B3 A-SAIH T

At (Normal)2 AWt PALRE (2EHE 18,0% o4,
ZAH 5,0% o4, 2AF 5.0% ol3f, Z3|E 8.0% °|3hE
Taotdla, HzxLy odE FoLE WY 60% HFD
(Research Diets, Inc., New Brunswick, NJ, USA)E A=
T3ttt (Table 1), J2F2 FHFE AF5EY st3oH
(Control), %A thzrEL (—)—hydroxycitric acid (HCA) &
ZFo| 1,080 mgQl Garcinia cambogia (Daoom, Sancheon—si,
Korea)& 100 mg/kgd =2 A1EFH sttt (GC100).
SA B ABE (SA100)2 IH= (SA200)Z Yo
ZZF 100 mg/kgT 200 mg/kg®] =2 AT st4Th 6
Y AR S AF SAL FEFAE Y ¢8%
RS IR o7

AgL dgdign & A 299 oA (5
W& DHU2023-027)& ®ol FE%Y #A4L 53t 4

ic)

3
=1

fle

33T

Table 1. The ingredients of 60 kcal% high—fat diet.

D12492
Product #
kcal% gm%
Protein 20 26.2
Carbohydrate 20 26.3
Fat 60 34.9
Total 100
kcal/gm 5.24
Product # kecal gm
FD&C Blue Dye#1 0.05 0
L—Cystine 12 3
Cellulose, BW200 0 50
Casein, 80 Mesh 200 800
Dicalcium phosphate 13 0
Soyabean oil 225 25
Lard 2205 245
Vitamin mix V10001 40 10
Mineral mix S10026 0 10
Calcium Carbonate 0 5.5
Potassium citrate 0 16.5
Maltodextrin 10 125 500
Choline bitartrate 0 2
Sucrose 275.2 68.8
Corn starch 0 0

R CECEESE L

Isofluraned AM3te] nfSAE ul23t & HAS AlA
Ak Al BHE AT F 4T, 1,508 refolA 10+
e A4 BEjdte @4 At B 23] QA3 oy
AL 9§ 7+ 2} RustE Ay 23S JHsg o,
ARg37] AA7A] -80C oA WE HaslgTh

[0
-

T

8. GALH

Triglyceride (TG), total cholesterol (TC) ¥ glutamic
oxaloacetic transaminase (GOT), glutamic pyruvic
transaminase (GPT) kit Wako Pure Chemical Industries,
Ltd. (Osaka, Japan)olA 3t E3E, leptin kit=
Koma Biotech Inc. (Seoul, Korea)ol|A Ftuljste] A ZALS
assay protocols®l Wz} A3t ),
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9. Western Blotting

2 mM MgCls, 1 M DTT, 0.1mM EDTA, 10 mM KCI,
10 mM HEPES, 0.1 mM PMSF, protease inhibitorE &
3lsle] WHE puffer AS ZF RF o] Y tissue grinder
(Biospec Product, Bartlesville, OK, USA)Z &3 =
10% NP—40 8H4& F7F5tAtt. 30& &<t ice flol WA
T 28 S 13,572 ref2 A4 25t A=ZFo] Z3d A
AL EatAh. 1 F 10% NP-40 §Ho] H7HE buffer
A = ¥ 373 300 mM NaCl, 1 mM DTT, 0.1 mM
EDTA, 50 mM KCIl, 50 mM HEPES, 0.1 mM PMSF, 1%
glycerol, protease inhibitorE Z3%ste] TrE buffer CE
F7rste] ARFAIA 108 3712 Al ¥ vortexing SHET
o1F 4°C, 13,572 refol 4 108 $ob 94 Belste] sjo] ¥
T ASHE sttt dd dEg S4S A6 8~12%
SDS polyacrylamide gel©2 T 10 pgg 7] A53H
acrylamide gel& nitrocellulose membrane®] ©]FAIZl &
1:10009] v]& = PBS—Tol 343t 12} A= membraneo]
Aeste] 4ColA overnight A1l Thg, PBS-TZ At
o ZF 13 Ao AR EE 2% FAE 1:30009] HlER
PBS-To| 3]443}%] membraneo] A 2|gt F Ao 147k
B¢ WEA7IT PBS-T2 Al AatAch, A2 membranes
ECL 890 =&A17] ¥, Sensi—Q2000 Chemidoc (Lugen
Sci Co., Ltd., Seoul, Korea)& AF&3}o] band& #9311
ATTO Densitograph Software (ATTO Corporation, Tokyo,
Japan) TEOYCE WNPL HFste] vlwskyTt (Fold

of normal).

—

0. 239

i)
ok

SR

i)

E3F Ru3tEA 238 10% 2209 840z 173
Al71aL @A E AA gEta e g BESHGT Microtomes:
AHgsle 2ZE %7 2 pmE AW3ke] Hematoxylin &
Eosin staining (H&E)S Al&stAtt. &3 7+ 232 0Oil
Red O staining& Alstgct, @M"E =237 &ebolte
PANNORAMIC 250 Flash III dgital slide scanner
(3DHISTECH Ltd. Hungary)® Z%3}9] Caseviewer
program (3DHISTECH Ltd. Hungary)2 2435l c}

11. SAEH

A% A ZFE mean + SEMOE EA|5Fg 2w, SPSS
(Version 26,0, IBM, Armonk, NY, USA)E A3} one—
way analysis of variance testE AA|SFATH AMS HAHYL
least—significant differences test (LSD)E A A3} o,
k& 7+ 53 42 Tukey's post—hoc testZ AF3H T},
Z+ o] BAA S04 p-value € 0,05 $F A 204
PAA= SRR ) 5 =

m 2 I

1. Total polyphenol ¥ total flavonoid 3F

SAQ] itet &4 &3-S B7FsH7] Y18 total polyphenol
T} total flavonoid®] &S 43Tt

Total polyphenol &= 230,18 + 0.63 mg (GAE)/g2 2
et o, total flavonoid TS 26,86 + 0.10 mg (QE)/g
o 2 eyttt (Table 2).

Table 2. Total polyphenol and total flavonoid content in SA.

Sample Total polyphenol Total flavonoid
(ug (GAE)/g) (ug (QE)/g)
SA 230.18 = 0.63 26,86 + 0.10

Al values are expressed as mean + SEM,
SA ; Syzygium aromaticum L.

2. SA9] radical &A%

DPPH free radical &A% &% ZA3}, L—ascorbic acid
9] ICs0 g2 1.21 + 0.01 pg/mL, SA9] ICs F-2 2.90 +
0.02 ug/mLZ UEFstTh ABTS radical £74% &4 A3,
L—ascorbic acid®] ICsp &2 3.32 £+ 0.02 ug/mL, SA9Q
ICs0 Bk 8.15 £ 0.08 ug/mLZE Vet (Table 3),

Table 3. DPPH and ABTS radical scavenging activities in SA.

Sample DPPH ICso (zg/mL) ABTS ICso (1g/mL)
L—ascorbic acid 1.21 £ 0.01 3.32 = 0,02
SA 2.90 = 0,02 8.15 + 0,08

The DPPH and ABTS radical scavenging activities were expressed
as ICso (ug/mL). All values are expressed as mean + SEM.

3. As WAsked =3 74

SA Fo7t AlF 9 7H} HudF A £A Wdte] njx]=
F& 13kt (Table 4).

AF U2 o] AL 1.7 E {-2stA F7t
stom (p<0.001), thEol ®3] GC100w°] 29.66%
(p<0.001), SA100:°] 36.94% (p<0.001), SA20079]
22.84% (p<0.01)E BE Fo] §-973<l A a3E rehy
Aok 7 FA= dxdol B4 1.16HE2 o1& F7t
F2E Yetliglen (p<0.05), dizwol s GC100e]
12.47%, SA2002°] 5.65% ZAste AL Bt E3]
SA1007E 279 13.23%2 &oHe A4 ans Je
Welth (p<0.05). FAFAAY FAE diRdo] A4
402812 FostA F7Fstgen (p<0.001), R oiH|
GC1007°] 26.98% (p<0.05), SA100-0] 42.73% (p<0.01),
SA20020] 23.75% (p<0.05)& BT {oAQl 74 &I
e i

3

ook
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Table 4. Initial and final body weight, body weight change, liver weight, and epididymal fat weight by SA treatment.

15

Sample Initial B.W. (g) Final B.W. (g) B.W. change (g) Liver weight (2)  Epididymal fat weight (g)
Normal 20.06 + 0,34 27.75 + 0,58 7.70 + 0,46 1.14 + 0,08 0.23 £ 0,03
Control 20,17 + 0,31 33.75 + 1,00" 13.58 + 0,87 1.32 + 0,03" 0.92 + 0,10"
GC100 19.92 + 0.38 29.48 + 1,14 9.55 + 0.86 1.15 + 0.08 0.67 + 0.09"
SA100 19.94 + 0.26 28.77 + 0,93 8.84 + 074" 1.14 £ 0,05 0.53 + 0,12
SA200 20.29 + 0.20 30.77 + 054" 10,48 + 0,40 1.24 + 0,04 0.70 + 0.05

Body weights were measured at the beginning (initial) and on the last day (final) after the treatment.
All values are expressed as mean = SEM. Normal, normal mice; Control, the obese mice; GC100, the obese mice were treated with
Garcinia cambogia 100 mg/kg body weight; SA100, the obese mice were treated with Syzygium aromaticum L. 100 mg/kg body

weight; SA200, the obese mice were treated with Syzygium aromaticum L. 200 mg/kg body weight.
"0¢0.05. "p¢0.001 vs. Normal group. p¢0.05. p¢0.01. and ~ p<0.001 vs. Control group.

4, Hlgt B vpolompr 27

A el TGS TC +5& 33kt (Figure 1),
TG 54 An, J2Fe AT 16202 folstA 37
stgom (p<0.001), GC100wS tH=FY 14.51%, SA100
T2 14.67%, SA200%--2 14.71%2 2% |94 4 &

i
* . i

5 | T - T
o
g T
=
2 1

0

Normal  Control GC100 SA100 SA200

Figure 1. Effects of TG and TC in serum by SA treatment.

s B (p<0.05). TC &X A3, v FATe
1.3492 {-5HA F7tstaen (p<0.001), GC100+-< o
279 10.36% (p<0.05)2 §o3HA #Astgen, SA100
2 14.09% (p<0.01), SA20072 9.26% (p<0.05)= =&
oAl A 53E B

4 i
. .
ok
E =
3_ T
)
2 2
£
Q
[
14
0
Normal  Control  GC100  SA100  SA200

To assess the potential influence of SA supplementation on circulating lipid levels, serum lipid profile such as TG and TC was conducted.
TG, triglyceride; TC, total cholesterol. All values are expressed as mean + SEM.

Hith

5. 83 W 2715 H7t

A vellA 7t 715 AEJ GOTS GPTE &A3 At
(Figure 2). GOT &4 A%, di222 BT 1.208=
Z7rstg e, =7 vl GC1002°] 19.66%, SA1007°]
11.49%, SA20070] 15.34% Z+A3H= AL Btk GOT

60 -
o
3
5 40 A $ I T T
@
7]
=
]
L 20 4
@
-
=
o
0]

0

Normal Control GC100 SA100 SA200

Figure 2. Effects of GOT and GPT in serum by SA treatment.

p{0.001 vs. Normal group. *p{0.05 and **p{0.01 vs. Control group.

A Ay, 27 AAEY 119812 Sk}, gzl
"3l GC100<to] 18.84% Haste FdS KR H, SA100
oA 23.36% (p<0.05), SA2005°] 32.67% (p<0.01)Z
FoAAQ HAa aTE HAH

Ay

T
3
= T 1 *
5 6 1 T o
T
(5]
C
2 3
@
|
=
o
®

0

Normal Control GC100 SA100 SA200

HFD intake induces liver injury. We examined whether SA ameliorated biomarkers of liver injury, such as GOT and GPT. All values are

expressed as mean £ SEM.
*p{0.05 and **p<0.01 vs. Control group.
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6. @3 W leptin®] H3}

A gz uR]= YIS dotRr] s Al leptin
< &3t (Figure 3), &2 Aol vl 7,304
fosHA F7rslgew (p<0.001), ti=T ti¥] GC1007-°]
24.42% (p<0.05), SA100%°] 69.27% (p<0.001), SA200
0] 31.56% (p<0.01) & F&<l T4 axtg Uehfgl
E3] SA10020] g2l HF) 69.27% (p<0.001) Fra
o g4 /i anE R4tk £3], SA100%2 GC100
I} v W Al, 59.34%= FJ3HA ATt (p<0.01).

29

F

45 3
#Hit —

Hhe

Leptin Levels in serum {pg/mL)

o L]

MNormal

Control GC100 SA100 SA200

Figure 3. Effects of leptin in serum by SA treatment.

Level of serum leptin was measured using a commercial kit at the
end of experimental treatment. All values are expressed as mean
+ SEM.

#11¢0.001 vs. Normal group. *p¢0.05, **p¢0.01, and **p{0.001
vs. Control group. *¥p¢0.01 vs. GC100 group.

7. olu R AL B S LY 54

7r 23 YollA oA diitE 2dste DAl Sirt1at
p—AMPKY] gtazFe &A3Htt (Figure 4). Sirtl %3 2
3 RS AAZ HE 67.39% Y& A £E
Uetggon (p<0.01), GC10022 9] 1,308 =7t
ste AFS Bt SA FoFEE dixd dH Askd
4,284, AF=L 2. 75MR EE FAIA FUSIAH
(SA100, p<0.001; SA200, p<0.05). p—~AMPK &% Zz}
22 FAol B3l 37.83% & TA £AE UE
Wlew (p<0.01), GC100wd SA200%S ZHZt =9
1,154, 1,062 F71sh=s AFS BAth 53] SA1002-2
iz 1.52812 F9atA S8ttt (p€0.05). 53,
SA1002& GC1002T} Bl w3tRS Al, 3.34) #2354 7}
skt (p<0.01).

s [N -
Histone H3 | ‘
p-AMPK 1 b 4 . |
APK | - -—
@-actin |— | — ‘
Sirt1/Histone H3 p-AMPK/AMPK
85
2 ] 1.5
*kk
®
1.5 A
[ |
5 19 L I 5 # T
Z Zz
5 S g5
g 051 #e i e
: | :
Normal Control GC100 SA100 SA200 Normal Control GC100 SA100 SA200

Figure 4. Effects of Sirt1 and p—AMPK protein expressions induced by SA treatment in the liver tissue.
Protein lysates from the liver were used for western blot analyses to evaluate Sirt1 and p—AMPK expressions. All values are expressed as

mean + SEM.

"5¢0.01 vs. Normal aroup. *0¢0.05 and ***p¢0.001 vs. Control group. **0¢0.01 vs. GC100 aroup.

&

2t 22 WollA TG &4 A+ SREBP—13F ACCO| HdZZ

»
= |
()]
L
oX
r
e
r ]
X
e

A%

Iy

&8ttt (Figure 5). SREBP-1 &% 23}, djx2e A4
= Bl 1564 f+ostAl S7Fstde™ (p<0.01), GC100w2
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g2 div] 32.95% & 4 23S BA (p<0.01).
SA1007S W27 thH] 24.44% So8HA #astgoen
(p€0.05), SA200¢-& di=F div] 15.93% ZH4dAT
ACC 27 A, 27 AT el 1,224 54 S7t

SREBP-1 | J— pr— —
TBP |
2.2
uy
15 X
] - I !
=
5 1 1
z
%
g
Z o5
0

Normal Control GC100 SA100 SA200

st (p<0.05), GC1009] W@ 2+ thH] 31.85%
9ol A AIE BT} (p<0.001), SA1002L Hz7
oiH] 21.81% F2J5tA Hasten (p<0.01), SA200+ E3H
izt vls) 13.14% ZFashct,

Acc [ e C —
p-actin ‘ |
1.5 4
#
E 14 — Ll :—* T
‘Za T
©
el
8 0.5 4

Normal Control GC100 SA100 SA200

Figure 5. Effects of SREBP—1 and ACC protein expressions induced by SA treatment in the liver tissue.
Protein lysates from the liver were used for western blot analyses to evaluate SREBP—1 and ACC expressions. All values are expressed

as mean = SEM.

50,05 and *p¢0.01 vs. Normal group. *p<0.05. **p<0.01. and ***p{0.001 vs. Control group.
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Figure 6. Effects of SREBP—2 and HMGCR protein expressions induced by SA treatment in the liver tissue.
Protein lysates from the liver were used for western blot analyses to evaluate SREBP—2 and HMGCR expressions. All values are

%pressed as mean = SEM.
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Yl & H&E, Oil red O @402 I3t Az} JAkwtol B3|
279 7+ 29| A lipid dropletso] 715t oy ofE &

p<0.001 vs. Normal group. *p<0.05 and **p{0.01 vs. Control group.
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Figure 7. Effect of histopathological change tissues by SA treatment of high—fat diet (X 200, scale bar 50 um).

(A) The representative photomicrographs of liver tissues sections stained by H&E staining, (B) The representative photomicrographs of liver
tissues sections stained by Oil Red O staining, (C) The representative photomicrographs of epididymis fat tissues sections stained by H&E
staining. Normal, normal mice; Control, the obese mice; GC100, the obese mice were treated with Garcinia cambogia 100 mg/kg body
weight; SA100, the obese mice were treated with Syzygium aromaticum L. 100 mg/kg body weight; SA200, the obese mice were treated

with Syzyagium aromaticum L. 200 mg/kg body weight.
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