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ABSTRACT

Objectives: This study was undertaken to investigate how Cortex Phellodendri affects metabolic functional change in an
experimental rat model of obesity.

Methods: An obesity model was induced in a C57BL/6 mouse with a high—fat diet. Mice were divided into three groups
(n=6) of normal diet, high-fat diet (=control), and high—fat diet with Cortex Phellodendri. After 12 weeks, we measured the
three mice groups body weight, FBG, FBI, HOMA-IR, OGTT, the weight of epididymal fat and liver, the percentage of
ATM, and the gene expression of TNF-q, IL.-10, and CDES.

Results: Cortex Phellodendri significantly reduced blood glucose and oral glucose tolerance levels. It also reduced ATM
numbers and TNF-a and CD68 gene expression and increased IL-10 gene expression.

Conclusions: This study suggests that Cortex Phellodendri normalized the blood glucose and reduced the expression of

inflammatory markers. However, with respect to other indicators of metabolic function in obesity, there were no significant
results.
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Gibco, USA), bovine serum albumin(BSA, Gibco,
USA), collagenase(Sigma, USA), DNase I(Roche,
USA), Fetal bovine serum(FBS, Sigma, USA),
RBC lysis buffer(eBioscience, USA), Fc Block(BD
Pharmingen, USA), CD45-APC Cy7(BD Pharmingen,
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HOMA-IRS o] &3ty =4 0}93\5}. HOMA-IR&
09 345 o] &ata] AlLketsinh

HOMA-IR=% "]
(mg/dl)x &5 "] < (Fasting serum insulin)
(ng/ml)x0. 071722516166960620

6) 747352 H0ral Glucose Tolerance Test,
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DHfasting blood glucose)

=R ] ® % Al g SA3 U, glucose
(2 g/kg body weight) S
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o= &7 A4 Bttt Columnd] RNA wash
buffer 350 plE EFstn 132000 rpme= 187t
A B )5} 2§] AlZ3E & columne 1.5 ml tube
of &7 £ g2, RNA-free water 50 pl& 5
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<, IFN-y9] 3% 5-GGC GAC AGT TCA GCC
ATC ACT T-3% 5-GCA TCG TTT TGG GTT
CTC TTG G-3< housekeeping gene2. 2+ GAPDH
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AE A 127 T U2TY AT 39804117 g
22 AATEY 25191040 gol| Hla FoJtA F7}
sho] vkl FEEHATHP<0.001). W FoFe
3565191 g2tz w8 AFEZ717) dAH
= Aol Ao o4 gAtHTable 1).

Table 1. Body Weight of Each Experimental Group

Normal Control ~ Phellodendri

Body  on 104040 308041175+ 35654191
weight (g)

Normal : normal diet, Control : 60% fat diet, Phellodendri :
Cortex Phellodendri 5 g with 60% fat diet
* Significantly different from normal group (s p<0.001)

2. 85 gEnt g

of oAl Y&

279 T8 32 106004520 mg/diZA 3
AH9) 6156166 mg/diel HlE] o4 dE Z7t
2 BATH<O001). W EddFe] TE o
91.20+2.03 mg/dlo.& iz Hla] g A%

FoJ3HA Al 8H eHp<0.05)(Table 2, Fig. 1).

hzae 84 ded Fre 130011 pg/dz
A 065+0.11 pg/diol vlsh) FoA QA A
SFATHP<0.0D). ¥ Fofe ¥H ded &
E 1254007 pg/dlZ iz Hla) sfEstg ot
4L G THTable 2).

%79 HOMA-IRE 1001+1.260.2 A<
29120539 wlal folHA A58 tHp<0.001). &
W Eo] 79 HOMA-IRS 8.17+0530.2 qqz%ﬂ
Hgl 2oy Fo4LS St Table 2).
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Table 2. Fasting Blood Glucose, Fasting Serum
Insulin and HOMA-IR Level of Each
Experimental Group

Normal Control ~ Phellodendri
FBG 61.561.65 106.00£5.20+*+ 91.20+2.03*
(mg/dl)
FBI

+ + +
(ug/d) 0651011 1.30+0.11#+  1.25%0.07

HOMA-IR 291053 10.01+1.26%#x 817+0.53
Normal : normal diet, Control : 60% fat diet, Phellodendn :
Cortex Phellodendri 5 g with 60% fat diet

* Significantly different from normal group (+* p<0.01,
s p<0.001)

# Significantly different from control group (# p<0.06)
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Normal Control Phellodendri
Fig. 1. Fasting blood glucose of each experimental
group.

Normal : normal diet, Control : 60% fat diet,
Phellodendri : Cortex Phellodendri 5 g with 60%
fat diet

* Significantly different from normal group
(% p<0.001)

# Significantly different from control group

# p<0.05)
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oy fosiAlE &odth 60F & ¥ Uiz
(409.43+21.95 mg/dl) ol *J (187.89£5.90 mg/dl
°ﬂ Hlake] frolahA EHaL(p<0.001), FW FoF

£ 292.80+20.22 mg/dli W/] A FATHp<0.01).
907 & e th27H(366.4333.26 mg/dl)o] Bt

(154784577 mg/d)ETH 52181 =9k3(p<0.001),
gl Bl e 26540+14.35 mg/dlE thETo] H]
& FrolatAl FRATHp<0.05). 1208 § I3 vz
(272.71416.27 mg/dD)e] ABA(124.67+547 mg/dl)
B} FoJ8hA E9a(p<0.001), 3 FoFe 17300
+12.11 me/dIZ ol HIs) fofshA SkeHp<0.01)
(Table 3, Fig. 2).

=

Table 3. Oral Glucose Tolerance Test of Each
Experimental Groups
Normal Control

Phellodendri

OGTT (mg/dl)

0 min 72112267 111.29+2.3%+ 101.60+2.74
30 min 213.33£16.47 378.00+60.67++ 321.00+21.04
60 min 187.80+5.90 409.43+21 95+ 292.80+20.22%
90 min 154.785.77 366.43+33.26%++ 265.40+14.35°
120 min 124.67+5.47 272711627+ 173.00£12.11*
Normal : normal diet, Control : 60% fat diet, Phellodendri :
Cortex Phellodendri 5 g with 60% fat diet

* Significantly different from normal group (s p<0.001)

# Significantly different from control group (# p<0.05
# p<0.01)

S00
— FEE Hdk
]
‘& 400
=
: 300 FEE
]
3
?j:. 200
= 8 Normal
8 100] @ Control
= 4 ® Phellodendri
.D 3o 60 20 120
Minutes
Fg. 2 Ora ducose tolerance test of each experimentdl
group.

Normal : normal diet, Control : 60% fat diet,
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Phellodendri : Cortex Phellodendri 5 g with 60%
fat diet

* Significantly different from normal group
(k% p<0.001)

# Significantly different from control group

(# p<0.05, # p<0.01)

4. FNBR[L 5 7he| FAHof| njx= gE
R AzA e BAE, tzael A 2.06+0.17
gO 2 B9 0672006 goll W3 frelstAl St
3L (p<0.001), ) Folol M= 1734008 g
o8 fize Hal fastlont o de v
WA 94 kTHTable 4).

Zbe] FAE tREolA 139:011 g7 AT
1014003 gl vlsl f-2JstAl S7Fsksl 0. (p<0.05),
gl BoFo s 1142004 g 2 Tz Hls)
#asg o fro e el Gtth(Table 4).

i

Table 4. Organ Weight of Each Experimental Group
Normal Control ~ Phellodendri
Epididymal

0.67£0.06 2.06+0.17**+ 1.73+0.08
fat (g)

Liver (g) 1.01+003 1.39+0.11* 1.14+0.04
Normal : normal diet, Control : 60% fat diet, Phellodendn :
Cortex Phellodendri 5 g with 60% fat diet
* Significantly different from normal group (* p<0.05,
s p<0.001)

5. X|2IM|Z Q| macrophage &&0l| O|A|= AEF
ATMY A= gz7o 4 1130146.50£75006.85
2 A 175267.08+9530.4500 Hl8) <8 =
7Feh 29 (p<0.001), & Tl A e 76339240
+165809.722 ol ¥d] FoatA 7askdtt
(p<0.05)(Table 5, Fig. 3). CD45+cell& thZ-ol| A
1736382.72+117150.82 373r2] 586336.29+18536.10
o HlEl| SosHAl 2718+ oH (p<0.001), W =
o] & 1494673.20+340792.21 2 tf 2o HI8) 7HA
stHo fode YIItHTable 5). ATM3} CD4o+
cells M-S Tl 6502+3.348 BAHEY
30.14+1.930 wla] folstA F7FsFA L (p<0.001),



gl EciFo| Mt 542441002 tETo] vl
]_ia_%o]/]_ WA/H% St Table 5).

Table 5. Adipose Tissue Macrophage Number,
CD45+ Cells and the Ratio of Adipose
Tissue Macrophage /CD45+ Cells in
Each Experimental Group

Normal Control  Phellodendri

175267.08 113014650  763392.40
4053045 +75006.85%#+  +165809.72
5O836.29  1756382.72  1494673.20
+18636.10 11715985+ +340792.21
ATM/ ) 144198 @5.0063300+ 54242410
Db+ cdls @) 7 T e
Normal : normal diet, Control : 60% fat diet, Phellodendri :
Cortex Phellodendri 5 g with 60% fat diet.
* Significantly different from normal group (e p<0.001)
# Significantly different from control group # p<0.05)

ATM number

CD45+ cells

1500000.0
L

1000000.0 #

500000.0

Adipose Tissue Macrophages

[

Normal Cor;trol Phellodendri

Normal

Control

= CD45

L
/ '“‘"‘X.

" || Phellodendri

—= CD11b
Fig. 3. The number of adipose tissue macrophage
(ATM) in each experimental group.

Normal : normal diet, Control : 60% fat diet,
Phellodendri : Cortex Phellodendri 5 g with 60%
fat diet

« Significantly different from normal group
(% p<0.001)

# Significantly different from control group

(# p<0.05)
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6. AE4H FHEA Lol 0= F&
TNF-oE A4+S 12 489S o, dz2s
odlA 5930492 FroJsHAl F7FFHAL(p<0.001),
il EFo A 32507002 ulZRT Hl3)
FOJ3HAl 7HA 3 THp<0.01).
[L-10& AAES 12 AAEES o, ol
A 02540112 FoJshAl 7HAstH A (p<0.001), 3
W EoTe (690092 thETdl Hls) W,lom
=713k Hp<0.05)(Table 6, Fig. 4).

Table 6. The Gene Expression of Tumor Necrosis
Factor (TNF-a and Interdeukin (IL)-10 of
Epididymal Adipocyte in Each Experimental
Group

Normal Control ~ Phellodendri

TNF-a 099£0.02 5930.49#xx  3.25£0.70%

IL-10 101£0.02 025011+ 0.69+0.09°
Normal : normal diet, Control : 60% fat diet, Phellodendn :
Cortex Phellodendri 5 g with 60% fat diet
* Significantly different from normal group (s p<0.001)
# Significantly different from control group # p<0.05
# p<0.01)

s

-
&

Normal
Control
Phellodendri

LT

Gene Expression
(Fold change)
w B
i

* &
0

TNF IL 10
Fig. 4. The gene expression of tumor necrosis factor
(TNF-a and interleukin (IL)-10 of epididymal

adipocyte in each experimental group.

Normal : normal diet, Control : 60% fat diet,
Phellodendri : Cortex Phellodendri 5 g with 60%
fat diet

* Significantly different from normal group

(* p<0.05, *++ p<0.001)

# Significantly different from control group

(# p<0.05, # p<0.01)
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