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ABSTRACT

Metabolic syndrome refers to a condition that includes metabolic
disorders such as decreased glucose tolerance, dyslipidemia,
hypertension, and obesity. Although the cause of metabolic syndrome is
still unclear, insulin resistance i1s being evaluated as a key factor
underlying its onset. Insulin resistance can cause various diseases,
including hyperlipidemia, diabetes, cardiovascular disease, and obesity.
Clerodendron trichotomum leaves have been used in Korean folk
remedies to treat high blood pressure, migraine headaches, and malaria.
In the present study, we investigated the effects of C. trichotomum
extract on metabolic syndrome. Among the plant tissues, the C.
trichotomum leaves extract (CTE) showed the highest total polyphenol
contents (2195+45 pg/mg) and antioxidant activities, such as
2,2-Diphenyl - 1-picrylhydrazyl (DPPH) scavenging activities (ICs
33.7£1.7 npg/mL), 2,2'-azino-bis - 3—ethylbenzothiazoline - 6-sulphonic
acid (ABTS) scavenging activities (ICs = 34.3+10.3 pg/mL), and
superoxide scavenging activities(ICsy = 23.8+2.3 ng/mL). Therefore, the
subsequent animal experiment was performed using CTE in a high
fructose diet animal model. Sprague-Dawley (SD) rats were divided
into three groups: 46% high carbohydrate diet group (HC), 60% high
fructose diet group (HF), and 60% high fructose diet with CTE (500
mg/kg/day) in drinking water (CT); the indicated diets were
administered for 16 weeks. The blood glucose and insulin levels were
analyzed and found to be significantly lower in the CT group
compared with the HF group. Additionally, the insulin resistance
(HOMA-IR) was improved in the CT group compared with the HF

group. The serum triglyceride, total cholesterol, and low-density



lipoprotein  cholesterol contents of CT group decreased, and
high—density lipoprotein cholesterol content increased comparing with
those of HF group. Histological examination of liver tissue using
hematoxylin & eosin staining, and immunohistochemical staining
against TNF-a revealed that lipid accumulation and inflammatory
response were significantly reduced by CTE administration. Western
blot analysis using the liver tissue showed that CTE reduced the
expressions of sterol regulatory element-binding protein (SREBP-1)
and fatty acid synthetase (FAS). In addition, CTE increased the
phosphorylation of AMP-activated protein kinase (AMPK), which is
involved in the oxidation of fatty acid. Taken together, these results
indicated that CTE improved the fatty liver, hyperlipidemia, and insulin
resistance induced by a high fructose diet in rats. Altogether, this
study suggests that CTEs could be a useful natural preparation for

preventing metabolic disorder.

Key Words: Clerodendron trichotomum, Hyperlipidemia, Hyperglycemia,

Insulin resistance, Metabolic syndrome
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5., 2006; Kim ., 2006; Eckel %., 2010; Cornier %., 2008).

8] G U (Clerodendrum  trichotomum Thunb)t vhA %3} (Vebena-case)
of &t IFAFRFEFER)CZ =ol7F 2meoll o]=a1, Zhxo] "ol gith
g, T, e A HRA o viuth, Ale, AR £3EEo A
FElvgtl e AEE 2 ek o)d AbE) Al He viuvbel A Agtt
(Park 5., 2007, Kim %., 2017). Feld 79 ofd 71x ¢} & FAE &Eof
Wi FAE gleln, s v3s Fas udgXEA, JAGA, A5A, &
FrtEl 24, AdA 59 FEAR EHE AW HALF(REM), 9ETs
(EHOHED, s 32 QR LLD, s Gifil)ol ek kA= £ ghth ¥zt
old, FrtH 2 Tl A8AR AR gk (Choo 5.,
2015). FeEl v ks, 9, FEAE(AEA S, 2017 Oh 5., 2014;

8% T, 2018) %ol = wAETI 2 A S A sy SO AYEds

A nde, BEE

il

7FAt . B % 9 tH(Shrivastava 5., 2007). ¥ A= g 2ol fFE3
WA S 3F BdoA FEFUT des FEE0] Jdaed AT, AH
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oA Akl AP FHAUTE FeEE ) VA, & =7HA 40
Ao FoZ FEste] AlF stal 60TColA 24A1F 2 & FEfsrh. &4
gk AR 100 gell 70% ol&E 1 LE FH7bsteo 2443 &<t ol F=3%
& o] x|(Advantec, Japan)® <J#3tal 3] A B =7](Buchi Labortechnik,
Flawil, Switzerland)E AF&3le] 40CoNA FFH3AY. sFHANS 4027
(SFDSM 24L, Ay dadxyol s, Korea)S AHE3sto] %3 & EdAleg =
TAstete]l Ay AR&st7] A7AA -70Co B AsATh

AM

2. & ECld= A

0o
om
HI

% E79E FEF2 Folin-Denis ¥ (Folin ., 1915)& 4% WHste] =

ﬂl

AsFA . AJE(10 mg/mL) 500 pLol T %2l 2N Folin—ciocalteu's phenol
reagent (Sigma, Missuouri, USA) AleFS #H7bste] 5E3F wbgsal 7%
Na,COs (Sigma, Missuouri, USA) Al ¢F 2 mLS #H7tste] 2294 90F &

F WHEAIZI = 750 nmell A FREE SAsIAY T E9HE FES Gallic

h

Aol AT EEAATA

acid (Sigma, Missuouri, USA)E Z+&5%

& olgstel AESAL



3. HPLC &4

FEAAUT desE FEEY HESFES =42 HPLC system (Waters
Corp., Milford, MA)<2 A ZEZZA  verbascoside
(Sigma, Missuouri, USA)& A&stR, ¥4 volHAZ = Ao a
T EQAE AL T Verbascoside] 2]+ Sunfire column® 2 2 &3}
a0 330 nmelA  EUHE gt AHLES 0x=F  FASA
Verbascoside®] $HiAlS 913 o]&/de 42 MeCNA)Y THTB)E
AbEEA T o5 8l 0.8 mL/ming FHoE %7] 10% AR A 25t
302 AAH 100% AR F7FAAIL 5 ¢ FAS & 134 Z2AH 10%=
AA AT 28 al 6% 5 FAAFH T Verbascoside ™l E-&7 DMSO=

5] A&k al 10 pL (10 mg/mL) & T8ttt 55 Wl verbascoside®= 3%

B4l MRS A7 UV spectras Wl ul3dle] 54t}

frtl
A
1%
_OL
32
2 o
Ao
e
e
1o

R

tote

F{N

1) DPPH 4&~7A &4

2,2—-diphenyl-1-picrylhydrazy (DPPH; Sigma, Missuouri, USA) &AH 24
< Blois9 WW(Blois, 1958)2.= =43ttt DPPH &£AEAHE 96 well
plated] wES] A7 A]E(125, 25, 50, 100, 200, 400, 800 upg/mL)E
100 uL¥ ¥l 04 mM DPPHE S & H7bste] WS Add Fe= 102

g ¥ 517 nm FREE FAG] thE o ArEssith
DPPH scavenging activity (%) = (1-(Acentro~Asampie)/Acontrol) X100

Asample: Sample®] &3 %=(Sample + DPPH + MeOH)

Agiank: Blank®] &3 %= (Sample + MeOH)

Acontrol- Control¢] &3 =(DPPH + MeOH)



2) ABTS &~A &4

2,2'—azino—bis—3-ethylbenzothiazoline-6-sulphonic acid (ABTS; Sigma,
Missuouri, USA) &A AS =A3s7] Yste] 7 mM ABTS® 245 mM
ammonium persulphate (Biosesang, Gyeonggi-do, Korea)E % &35}
24N s Aratd Zds AN AT ABTS &2AEAE ool 34471
Al3:(12.5, 25, 50, 100, 200, 400, 800 pg/mL) 100 pLel| &=l ABTS & 45
Arbetel ¥l A AEHE 1021 WA ¥ 732 nm FHEE 45

tgo] Aoz iEstd

ABTS scavenging activity (26) = (1-(Acontrol~Asampie)/Acontro) X100
Asample: Sample®] &3 %= (Sample + ABTS + EtOH)
Agini: Blanke] &34 % (Sample + EtOH)

Aconro: Control®] &3 %=(ABTS + EtOH)

3) Superoxide A~AZA &4

superoxide 24 &4 200 mM sodium phosphate buffer (pH 7.5)° 3]
3 A5 5 50 uL¥ 53 % 0.3 mM nitro blue tetrazolium (NBT; Sigma,
Missuouri, USA)®} 1 mM xanthine (Sigma, Missuouri, USA), 2 mM
ethylene diamine tetra acetic acid (EDTA ; Bio-rad, California, USA) 7} 3%

ol

te 7de sHEo® HUMe 100 pL xanthine oxidase(50 mU/mlL,
Sigma, Missuouri, USA)E &&3te] oA 2023 ¥+83 = 550 nm &

BrE SAst vao Aow AHEsieih

Superoxide scavenging (%) = (1-(Acontro~ Asampie)/Acontro) X100
Asample: Sample?] &3 %=(Sample + 7|2 + Xanthine oxidase)
Agiank: Blank®] &3 %=(Sample + Sodium phosphate buffer)

Aconrol: Control®] &3 % (Sodium phosphate buffer + 7] % + Xanthine

oxidase)
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ol Wrbstan. BEAES AFUSE FRATNAAY FASA

& @ 2019-0008)& W& % FestAuvt. 4% 7 Sprague Dawley Rat

(Orient, Gyeonggi-do, Korea)Z%-¥ Fste] dWAlR e E& AFEA &

wolHA 37 ASAAHY sEES FAYRE 2ugH vro dAS &%
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(Dooyeol Biotech, seoul, Korea). ¥} o] WA FES S&F2 AF3
A1, FHFYTF FEE AYFCDHES 3y 2ol y&Eo] CTE (500
mg/kg/day) & &5l FHo Fo3 A tH(Table 1).

Table 1. Compositions of experimental diets
(F$1:g/kg diet)

Ingredient HC HF CT
Casein 200 207 207
DL-methionine 3 3 3
Corn Starch 397.48 0 0
Fructose 0 600 600
Lard 0 50 50
Maltodextrin 62.51 0 0
Sucrose 0 0 0
Soybean oil 70 0 0
Cellulose 219.49 79.81 79.81
AIN 93G Mineral Mix 35 0 0
AIN 93G Vitamin Mix 10 0 0
Choline Bitartrate 2.5 0 0
TBHQ 0.014 0 0
Rogers—-Harper Mineral Mix 0 50 50
Zinc Carbonate 0 0.04 0.04
Vitamin Mix 40060 0 10 10
Drinking water Water Water  Water containing CTE

(500 mg/kg/day)
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T

ol A& wj7hA]

=

7

-70Col| 23

1 x PBS (Biosesang, Gyeonggi-do, Korea)= A%

A Aol Bol H#&5dE Al §, A

=

Healthcare, Gyeonggi-do, Korea)=
Mercodia Rat Insulin ELISA kit (Mercodia, Uppsala, Sweden)& A}
=748kt A& o
assessment of Insulin resistance)

S AR o2 AFEsl A tH(Matthews, 1985).

=" HOMA-IR

FE A

(Homeostasis

o

T

5 Q&

- T

HOMA-IR = [fasting glucose (mg/dL) x fasting insulin (U/L)] / 22.5

= =
X =

Korea)& £

Seoul, g% d2HE %+ Total

sttt
High-density

cholesterol assay kit (Do gen bio, seoul, Korea)E A}-&3te] =4 |

HDL/LDL - 2 ~H & ofs) A=

%



lipoprotein/Low—-density lipoprotein cholesterol assay kit (HDL/LDL; Do gen
bio, seoul, Korea)& AF-&3te] Attt 18]a &3 glutamic oxaloacetic
transaminase (GOT), glutamic pyruvic transaminase (GPT) &4 =4A kit

(Asan pharm, Gyeonggi-do, Korea)Z& A}-&3}o] =431

v 2AS AEE ] Y8ke] 10% Neutral buffered formalin (Biosesang,
Gyeonggi-do, Korea) &2 4% Paraformaldehyde (Biosesang, Gyeonggi-do,
Korea)©. & 24h <t 11 % 1 x PBS® washing $ 50%, 70%, 80%, 90%,
95%, 100% ollergoA x4 o2 433 xylene (Junsei, Tokyo, Japan)
o=® S AT Iy EES wEAG dgd 552 3ddrdy)
(microtome, Leica BIOSTSTEMS, Korea)E& ©]&3le] 7 ym =Z7|= ¥4 3sH
T Egols Fetze FAAA AoA dAxsdn. @setAst 34
Zlo] FojQl& Eetol=E xylene & Fo] st ¥ 100%, 95%, 90%,
80%, 70%¢] d&t& o FFAAS AL sE2= 2ol FAT F F

=

£

2 MF3to] Hematoxylin & Eosin 43ttt dMlo] 2 &Eefoles &
o

BN

s

A< A Canada balsam (Junsei, Tokyo, Japan) 3 &

@ 5 gorAndon Basan

B xAe TNF-ool @ wedzgsietsd 2ae detn 228 0§35

Tttt 1 24 Hyo] Folde Edto]=E xylenedl Yol 1A F<t
gatgba st g % 100%, 95%, 90%, 80%, 70% ol &-ZolA ¢xA o2 3
st s2= = 102 FAE § SFT2 5wd 23] AHsdd. 1§

0.01M sodium citrate buffer (pH6.0, Sigma, Missuouri, USA)E 95T =2 #o]
a0 2A S 2083 gAY 24 e #Alksle 4~ g2 0.3% Ho0q0 20



b gL A dkgste] B3 7 & SRR AFSA Y. Ol pene® X
0.1% PBS-T [1 x PBS/0.1% Tween20
(Amresco, Ohio, USA)]Z o]&3le] 587 13] A& ¥ 1 x PBSE 5%7F 23]

At o] & 15% normal goat serume # g]dte] 45 E7F A 2o A

ot
o

blocking 3}3 TNF-a antibody (abcam, Cambridge, UK)E 1:5002.% 3]4]

T 4T ShdellA 2473t &t whe-sklt. s8] =8 PBS-T®Z 5%t 18], 1
x PBS#Z 23 &3 ¥ Vectastain ABC kit (Vector laboratories,
Califormia, USA)2] 22} 34| (biotinylated anti Rabbit IgG) @ 45%-3F AF-of
A REgAIZL § PBS-T® 5#7F 13], 1 x PBS® 23] AHs8h o1 §F

Avidin-Biotin Complex (ABC) reagentZ ©]-&3fo] Ao A 4587F Wk$-3

-

1 PBS-T® 5%7F 13, 1 x PBS®E 23] A&3d % DAB peroxidase
substrate kit (Vector laboratories, Califormia, USA)S o] -&3&lo] A&l o}
Bajol  Zuw 1 x PBSE AR FHRFE 108 A

Hematoxylin® & 3 JAS 3 & 52+

=
90%, 95% cCllErZellA 524, 100% ol gh&olA 5@zt gttt 1
o]

o

ol

xylenedl 10 ®¥H& $ &eto]=%& canada balsams ©]-§3}

s g ow By

11. Western blot

4

LISA

_,d
BN
X,
1o
[
z
i)
[o

S 23517 fste] lysis buffer [1 x RIPA (Millipore,
Darmstadt, Germany), 1 mM PMSF (phenylmethylsulfonyl fluoride; Sigma,
Missuouri, USA), ImM Na3VO, (Sigma, Missuouri, USA) 1 mM NaF
(Merck, Darmstadt, Germany), 1 pug/mL aprotinin (Amresco, Ohio, USA), 1
ng/mL perpstatin  (Amresco, Ohio, USA), 1 pg/mL leupeptin (Millipore,
Darmstadt, Germany)]olA 7+ A& TFA3}sla 12000 x g=2 YA =2 3}
of AZFdSs Hysidtr. ©wWd FEFE Bio-Rad protein assay reagent

(Bio-rad, California, USA)E ©o]&3te] At dHELS 6~10%Y



SDS-polyacrylamide gelS ©]&3o] 100 VelA], 120 & %< A7|d% Z
PVDF  (poly-vinylidene difluoride) membrane (Millipore, Darmstadt,
Germany)oll 200 mA= 120 &3+ dolstdth @@ o] Hol¥l membrane
5% BSA (Bovogen, Keilor East, Australia)® 4TCol|A 3}%4%5<t blocking
3t 12 A Hk-g-2 FAS antibody (1:5,000, Santa cruz, California, USA),
SREBP-1 (1:2,000, Santa Cruz, California, USA), AMPK (1:2,000, Santa
cruz, California, USA), p~AMPK (1:2,000, Santa cruz, California, USA), G
—actin (1:10,000, Santa cruz, California, USA)S o] &3}o] 2A17F w83} oz,
12} A u-g-o] £ membrane 0.01% T-TBSE o2 584 63 A% F
peroxidase—conjugate® 22} &3 (Vector laboratories, California, USA)E 7
oA 1A7E ¥EEAIZL F 0.02% T-TBSZ 584 63 At 1 F
Westar ETA C (Cyanagen, Bologna, Italia)E& ©]-&3fo] @l a5 X-rayd &

(Agfa Gevaert N.V., Septestaat 27, Belgium)2o. 2 7 &3}t

12. SAA
BE Ad Ade Hi(mean)*XTH2HSD)Z YERN A, A x| FEAL

EX(ANOVA)S. 2 24 % Duncan's multiple range testZ ©]&3te] p <

005 9 W o4 U goz ARHAY. FAALYE SPSS TEadL A}

10



e FEEE9 ZYHE %, DPPH radical, ABTS radical, Zg]al
xanthineol /] A 5] = superoxide radical 2AZAES ZAHst o] 59
ks g4 A" sl free radical 5 50%7F 2AEE AR FEICsx
= kst EAISFItH(Table 2). DPPH radical &4 242 o F&5&
(ICs = 331£1.7 pg/mL)°l 7F 3Rl vdae = F=E0Cx =
4515+1.04 pg/mL), 7} FEE(ICs =106.0+2.0 pg/mL), =714 FE=ICx
= 157.4+10.1 pg/mL) TolAt}t. ABTS radical 227 &4 3t
= 34.3+10.3 pg/mL)°e] 7Fg =%, £ FEE(ICsx = 56.9£195 pg/mL), 7+A
=5 ICs = 88.9+22.0 ng/mL), £7H] FEEICs = 150.2429.9 png/mL)
o2 yetytth 28] 3l xanthineol A &%+ superoxide radical A7 A
FEE(Cs = 248423 pg/mL)olA 7HE =kt w83 uUF o &

BE
£ FEE(CTE)S A x++¢l  butylated hydroxyl —anisole(BHA),

[o —w
Ko
o
o
ftd
&

rot
4O

quercertin, allopurinol &2 &4tst Aol = m XX = E3A| g T & 49
vl &gatksl &do] 7pd stk kst & vl dAled dvha &
A3 F EYdls FFS gallic acid (GA)E RT=d=E AFEsto] 4843
o2 A ryAU R e e o 5502192445 mg
GA/g extract), & F==(178.7+t45 mg GA/g extract), 7} FE&E(805+1.7
mg GA/g extract), 74 F%E(60.1£3.6 mg GA/g extract) =22 EN
th. CTE®] A E3%E A4S HPLC BHo=m 43 A3, 7 S48t
S A &3 SES verbascoside$! Ao ®E =A% A HFigure 1). HPLC =
2ulE2H A verbascoside®] WHEF AlF2 15476 #o|%lal, PDA #H=7]
o 4 330.3 2 218 nmoll A Hd TF=E e AT Chromatogram 7ol A]

"



HoFE AxY CTEY F2 35S verbascoside (160.3+2.4 mg/g)¢l 7

o))

)A
B

12



Table 2. Total polyphenol contents and anti-oxidant activities of the

extracts derived from Clerodendrum trichotomum tissues.

Total IC,, (ng/mL)
polyphenol
Tissue content DPPH radical ABTS radical Superoxide
(mg GA/mg Scavenging Scavenging Scavenging
extract) activity activity activity
Leaf(CTE) 219.2+45 33.1+£1.7 34.3+10.3 24.8+2.3
Branch 80.5£1.7 106.0+2.0 88.9+21.9 215.4+9.0
Flower 178.7+3.2 45.2+1.0 56.9+£19.5 35.0£0.2
Flower
Branch 60.1£3.6 157.4+£10.1 150.2+29.9 164.2+24.6
BHA N/A 5.21+04 3.6x0.5 >100
Quercertin N/A 13.7£0.6 4.4+05 12.3+1.4
Allopurinol N/A >100 >100 8.98+1.18

Each value is the averagexS.D(n=3) of triplicate determinations. ICsy values
were calculated from regression lines using five different concentrations in
triplicate experiments. CTE, 70% ethanol extract of Clerodendrum

trichotomum leaf ; BHA, butylated hydroxy Anisole; N/A, not assayed.
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Figure. 1. HPLC chromatogram and 2D contour

of verbascoside in

CTE. (A) HPLC chromatogram of CTE. (B) HPLC 2D contour of CTE.

Verbascoside peak was identified from their retention time and ultraviolet

spectra.
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Table 3. Body weight, food intake, water intake in various

experimental groups.

Body Weight (¢)  Weight gain  Total Food intake  Total Water intake

Group Initial Final () for 16 weeks (g)  for 16 weeks (ml)
HC 325178 69700 3771570 396.0+43.3" 51973273
HE  329+226 7081425  3R0.3+282° 4580.0+41.2° 6597.1+375°
CT 310359 6360428  3B82AL 4546.0+31.6° 7016.3+735”

HC (High carbohydrate); 46% carbohydrate diet, HF (High Fructose); 60%
fructose diet, CT; 60% fructose diet + 500 mg/kg of CTE in drinking
water. Data are given as Mean+S.D. Different letters indicate significant

difference (p < 0.05).
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B}y al, HDL-Zd 2~ H &(Figure 2C) s%% =7 YEst olgst A=
AFA N g Aol7t aetFstE Ao Bt}

Fth CTE+= 233 Aolo o8 Fid A Ao ddSol o

, LDL-Z¥2HE 22 =439 (Figure 2). A%

I YSe T
Sk JekS v X =4 243 A3} (Figure 2), 4AY =2 HF(110.9+14.1

mg/dL)el ¥l& CTw(57.9+22.8 mg/dL), €% F Fd2HE s%-+ HFT
(98.00+12.22 mg/dL), CTw*(57.83+14.58 mg/dL), &% LDL-Fd 2 HE %
+ HF(13.46+1.46 mg/dL), CT+*(10.07+3.84 mg/dL), 18|11 €% HDL-=F
d2HE 55 HF(6.89+1.99 mg/dL), CTwH(9.25+3.41 mg/dL)2. & CTE
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Figure 2. The serum lipid contents in various experimental groups.

A: serum triglyceride level, B: serum total cholesterol level, C: serum
LDL-cholesterol level, D: serum HDL-cholesterol level. Data are given as
MeanS.D (n=4). HC (high carbohydrate); 46% carbohydrate diet, HF (high
fructose); 60% fructose diet, CT; 60% fructose diet + 500 mg/kg of CTE
in drinking water. Data are given as Mean*S.D. Different letters indicate

significant difference (p < 0.05).
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Figure 3. The levels of fasting blood glucose in various experimental
groups. Data are given as MeantS.D. HC (high carbohydrate); 46%
carbohydrate diet, HF (high fructose); 60% fructose diet, CT; 60% fructose
diet + 500 mg/kg of CTE in drinking water. Data are given as Mean+S.D.

Different letters indicate significant difference ( p < 0.05).

20



2) s A

HC+*, HF ', CTw9] /AES ddoe= AT

ko3
T

et

]

[e)
W5 A AHoral glucose tolerance test)

44

QF

F %

16

uh

-
1

}At}. Figure 494 X

)

R

= A
= T

CTE Fo=

o) [e)
Fd L

A

S HAFo a8 nag Aol 2

St
=

21



300 -

—&— HC

250 -

200 -

150 -

Blood glucose (mg/dL)

100 -

0 min 30 min 60 min 90min 120 min

Time(min)

Figure 4. The oral glucose tolerance test in various experimental
groups. Data are given as Mean+S.D. HC (high carbohydrate); 46%
carbohydrate diet, HF (high fructose); 60% fructose diet, CT; 60% fructose
diet + 500 mg/kg of CTE in drinking water. Data are given as MeanzS.D.

Different letters indicate significant difference (p < 0.05).
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Figure 5. The serum insulin level(A) and HOMA-IR(B) in various
experimental groups. Data are given as MeantS.D. HC (high
carbohydrate); 46% carbohydrate diet, HF (high fructose); 60% fructose
diet, CT; 60% fructose diet + 500 mg/kg of CTE in drinking water. Data

are given as MeantS.D. Different letters indicate significant difference (p

< 0.05).
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Figure 6. The serum GOT(A) and GPT(B) levels in various
experimental groups. Data are given as MeantS.D. HC (high
carbohydrate); 46% carbohydrate diet, HF (high fructose); 60% fructose
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Figure 7. Microscopic examinations of liver tissues in various
experimental groups. (A) Hematoxylin and eosin staining of hepatic
paraffin  sections at x400 magnification. Scale bar = 50 pm (B)
Immunohistochemical staining of hepatic paraffin sections at x400
magnification. Scale bar = 50 pm, HC (high carbohydrate); 46%
carbohydrate diet, HF (high fructose); 60% fructose diet, CT; 60% fructose
diet + 500 mg/kg of CTE in drinking water.
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Figure 8. The expressions of AMPK, FAS, SREBP-1 in the liver
tissues of various experimental groups. (A) The protein level were
determined by western blot analysis. The data shown are representative of
three experiments. (B) Relative band intensity was determined by

densitometry. The results are expressed as the meanzS.D.
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