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Effects of Jowiseungcheung-tang Extract on the Lipid Metabolism, Anti-oxidation and
Inflammatory Reflex High Fat Diet Obese Rats

Sung-won Oh, Byoung-woo Kim
Dept. of Internal Medicine, Oriental Medical college, Sang-Ji University

ABSTRACT

Objectives : The purpose of this study was to investigate the effects of Jowiseungcheung—tang (JWSCT) extract on the
lipid metabolism, anti-oxidation and inflammatory reflex.

Methods : Male Sprague-Dawley rats were fed a high fat diet for 8 weeks and were randomly divided into 4 groups (10
mice in each group): control group, 100 mg/kg JWSCT group, 200 mg/kg JWSCT group, 300 mg/kg JWSCT group. The
control group was administered 100 mg/kg of water, but the other three groups were administered 100, 200, 300 mg/kg JWSCT
extract for 4 weeks. After 4 weeks, we measured lipid level, thiobarbituric acid reactive substance (TBARS), glutathione
peroxidase (GSH-Px), superoxide dismutase (SOD), catalase (CAT), aspartate aminotransferase (AST), alanine aminotransferase
(ALT) and cytokines in plasma and liver. The gene expression level and the ratio of apo-B and apo-E were then investigated
by way of reverse transcription —polymerase chain reaction (RT-PCR).

Results : In the JWSCT group, compared with the control, free fatty acid, triglyceride, total cholesterol, LDL-cholesterol,
TBARS, IL-18, IL-6 and TNF-a decreased significantly in plasma and liver. However HDL-cholesterol, IL-10, GSH-Px, SOD
and CAT increased. In the JWSCT group, compared with the control, the gene expression level and the ratio of apo-A and
apo—E decreased significantly in the RT-PCR analysis.

Conclusions : The extract of JWSCT has anti-obesity, anti-inflammatory and anti-oxidant effects.

Key words : Jowiseungcheung—tang (Dizoweishéngqging—tang), lipid metabolism, anti-oxidation, inflammatory, anti-obesity
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Bt AlZo] 187312435 g9 65% Sprague-Dawley
Al rat A 500 E 1AW o(Table 1)E 85
b Hod 3 AFo] 400 g ol OntEE A
sto], H Aol frARHAl tlZ&T(AE 94 100
mg/kg), A 1FGRETHEY 729 100 mg/ke,
o]3} 100 mg/kg JWSCT), A2 27 E THHE
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mz
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Table 1. Composition of Experimental Diets.

Ingredients (%)  Basal diet High fat diet
Casein 20.0 20.0
a- Corn starch 355 30.0
Sucrose 11.0 10.0
Lard 40 25.0
Corn oil 1.0 5.0
Mineral mix* 35 35
Vitamin mix’ 1.0 1.0
Cellulose powder 23.7 52
DL-methione 0.3 0.3

*Mineral mix. (g/kg diet) © CaCOs, 29.29; CaHPO; - 2H:0,
0.43; KHoPO4, 34.30; NaCl, 25.06; MgSOy + TH20, 9.98;
Feric citrate hexahydrate, 0.623; CuSO; - 5H20, 0.516;
MnSOy - O, 0.121; ZnCly, 0.02; KI, 0.006; (NHps MOOy
4H:0, 0.0025.

¥ Vitamin mix. (mg/kg diet) : Thiamine-HCl, 12; Riboflavin,
40; Pyridoxin-HCI, 8; Vitamin-B12, 0.005; Ascorbic acid,
300; D-biotin, 0.2, Menadione, 52; Folic acid, 2; D-calcium
pantothenate, 50; P-aminobenzoic acid, 50; Nicotinic
acid, 60; Cholin choloride, 2000 (IU/kg diet); Rethinyl
acetate, 5000 (IU/kg diet); Cholecalciferol, 250 (IUkg diet).
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Table 2. Prescription of Jowiseungeheung-tang.

Herbal name  Crude drugs name  Dose (g)
=AY Coicis Semen 12.0
A Castaneae Semen 120
WET Raphani Semen 6.0
i Ephedrae Herba 40
ROR Platycodi Radix 40
PINES Liriopis Tuber 40

A Schizandrae Fructus 4.0
fig%  Acori Graminei Rhizoma 4.0

w ok Polygalae Radix 40
INRIES Asparagi Radix 40
4k Zizyphi spinosae Semen 4.0
Bele Longanae Arillus 40
Total amount 66.0

3 HE NHE

AAAH ] o8 oF 7 mlE stgoH, AT A
S BAGEHZ o] 247t AR AMEEIY
o e AES vl & HEst] 2] 24
gEd Al wet M2l & & -80 Toll 3
= BAEHT
5. Ml 24

g2 U total cholesterol, triglyceride(TG), low
density lipoprotein cholesterol(LDL-cholesterol) &
high density lipoprotein cholesterol(HDL-cholesterol)
EEv YAREEA7)(Boehringer Manheim, Germany)

of oJ3] EA3tHtt A free fatty acid(FFA) st
22 V-NEFA kit(HKAI%, Japan)E ©o]83F &
2xol 93l 43k 7 Ul total cholesterol
9 TGHS F#FE kit(Wako Co., Japan)E ©]&
atod A8t

2) 4 W thiobarbituric acid reactive substance
(TBARS)

d4 ] TBARSTHS dAS #alstod, 37 Co
A 12087 vl 2 Buge9t Auste] o] 98|

s
st

3) 7H U thiobarbituric acid reactive substance
(TBARS)

4 W) TBARSHS 172 g Ax9 7H44dHS
09% AAAFE AHste] FAE AAsS),
1.15% KCl 893 &3+t & homogenizer® 3
3] v ate] 10% homogenateE THEAT) o] &
0.1 ml9] homo -genateE 3} screw cap tubed]]
211 80% sodium dodecyl sulfate 0.2 ml€+ 20%
acetic acid solution(pH 35) 15 ml 2831 0.8%
thiobarbituric acid(TBA) solution 1.5 mlE #7}3}
Atk F 4 m7t HEE FHRTE ¥ e A%
ste] 95 C water bathell 231 1A 5<t 7FEs)
ATk 7HEE AlFBE 325 FEENA WA
71 & =74 1 ml9F n-butanol : pyridine (151, v/v)
389 5 mlE 718kl voltexdt Tl 1,500xgoll A
1027 9488 & A4S A (n-butanol : pyridine
)& AFASA 532 nmel A FFEE SA3A-
¥FEHEZE TMP(1,1,33- tetramethoxypropane)
£ ARSI, lipid peroxide & nM MDA
(malondialdehyde) 2 ZA]3}H T

4) 7+ W glutathione peroxidase(GSH-Px)

7 W GSH-Px 842 Levander?] Wil &
3 TAS AT YA AR S AP EFE
AHste] dAS AAAZ $, 015M KCl +&4
7} 87 homogenizerZ 20% homogenate”} ==
uhafate] 9,000xgoll A 1583 A FElstAt o
FZAE A 15000xgoll A 1A17E B9k AR



greFo] 1007200 ngel

solution(K buffer, 40 mM glutathione, KH buffer,
ml% lunit® glutathione reductase)ol] ¥o] 37 C
olA 10#7+ & A7 %, 20 mM NADPHE
7¥ste] oAl 28 EF WAIAAY. 28 15 mM
t-butyl hydroperoxideE 7}t 1 ¥Fg-S 340 nm
A 127 §FE7} aste 58 S48 AT
GSH-Px A =9 unite mg protein@ 1% &<t
NADPH7} NADHE }3}5= nMF2 UehA AT

5 7+ W superoxide dismutase(SOD)

74 U SOD &AL xanthine oxidaseol| <3l
superoxideZ AA381aL, ©] superoxide”} ferricytochrome
C(Fe*)Z ferrouscytochrome C(Fe’)Z A7)
+d ojdf SOD7} EA18td SOD7} superoxide®]l
el BAste cytochrome Cof SA&E7} A E
© 98 E o] &3 Flohed WHo2 43t 2
A& ferricytochrome C¢ 3Hd
ALE 550nmolA 30z 7H402 3

Art.

6) 7t W catalase(CAT)

W CAT €4S 34387 At 18 02
g< 2081¢} 25 mM KHoPOs~NaOH buffer(pH 7.0)
o] Yol #43} A|7)aL ©] homogenateE Z-& buffer
2 608l 843 3 ice bath e A ultrasonicator
2 1524 23] whEsiA E4ste, o] AR
spectrophotometer(550 nm)olA EJ=E =4
& formaldehyde® EFENCZ 3} %
T2 HE A4S At

7) @4 9 7 W cytokines

8% W cytokines FFE AEE 2 g
s st 80 Coll W& Bttt 18 W
cytokines AHE ANEE 1 g9 3L AHsto 5
ml®] cold phosphate buffered saline(PBS, pH 74,

SHSA0l olxl= dg

containing a protease inhibitors cocktail)¥®} HA|
Tt daslolA EHstdh 2HERES 4
T, 15000 rpm, 1583 AR & ASHE
045 ym HZE oFstar, oA A4z s
HE -8) Coll W& Rt cytokines(IL-18, TNF-q,
L6 2 IL-10) A% Al kit(Biosource International,
USA)E o]&3dth TNF-a9 HA SAHFT== 07
pg/mlo|H, & cytokinesE-< 378 pg/mlolt}. 7t
& W cytokines@-E 5 ml®] PBSol A 14 1 g
TS Ao ZH o, pg/mg THUE
R ATt

8) &% U aspartate aminotransferase(AST), alanine
aminotransferase(ALT)

A ) AST, ALT= 8 HA55417](Boehringer
Manheim, Germany)Z =735t

9) RT-PCR(Reverse transcription-polymerase chain
reaction) #4

TRI reagent(Sigma alderich Co., USA)E o]&
sted #3l® A E total RNAS FZ3I9Ith
cDNAE2 M-MLV Reverse transcriptase kit
(Promega, USA)E AHE-3F] 5 mg/ml total RNA
2 39tk A E cDNATE Z+7H2] mouse TNF-q,
apo-B, apo-E, leptin ¥ B-actin genes®| primer
(Table 3)& ©]&3t9 PCRS 33ttt PCRY
reaction mixture= 3 ul 10xEx-Taq buffer, 2.5 ul
dANTP mixture(25 mM each), 05 pl Ex-Taq
polymerase(5 units/ul, TaKaRa), 2 nl forward %
reverse primers(ZFzZt 100 pM/ul), 1 pl cDNA
template ¥ 21 pl9] S/F5E TS 30 plojH,
PCR Wh&2 9 TolA 5&F, ¥ ToA 30x7t
denaturation 35 cycles, 57760 TolA 30x7t
annealing, 72 Col|l A 4527}t extension, PFA 2O 2
72 Colld 10837t extensions AAGTh PCR
productse 15% agarose gel(0.1 mg/ml ethidium
bromide)& ©o|-&3t H719EE FHOH, size
markerZ Gene Ruler DNA ladder mix.(Fermentas,
#SMO0333)E AH8-3FSATt.



Table 3. The Primers Used in RT-PCR and the
Estimated Size of the Amplified Fragments.

RNA Primer sequences (5 to 3 ")
5" -AGA AAG AGA ACA AAG
Apolipoprotein B: CAG AGA TTG TGG-3”’
170bp 5" -CAT GCT CCA TTC TCA
CAT GTT TA-3’
5" -GTG GGC AAA CCT AAT
Apolipoprotein E: GGA GA-3”~
300bp 5" -GCT GAA GCT GTG TGG
AAT CA-3’
5" -TGG AAT CCT GTG GCA
B-Actin: TCC ATG AAA-3’
348bp 5" -TAA AAC GCA GCT CAG
TAA CAG TCC G-3°

6. SHXzZ

ARAI= SPSS 54 22 I (version:12.0k ;
SPSS Inc., Chicago, Illinois, USA)E ©]-&3}4
one-way ANOVA 7A78& Fd3tHon, 2 A+
79 994 71742 Duncan’s multiple range test

o 93l p<0.05 FFollA AAIH
. # X
1. 8% U free fatty acid(FFA) & triglyceride

(Ta) s
FFA 9 TGEsE< 8 TH G

m
o

F9 Folitol

o AFL nylov, WHIHY F
Solgo] Z/hgel whet sheshe AFS B

Table 4. Effects of Jowriseungcheung-tang Extract on
Plasma FFA and Triglyceride Concentration
in Rat Fed High Fat Diet.

FFA Triglyceride

Treatment

(uEql) (mg/dD)
Control " b
(Saline 100 mg/kg) 981.47£36.19° 341.27+33.21

100 mg/kg JWSCT* 952.15+37.28> 307.58+28.45
200 mg/kg JWSCT* 937.69+32.58% 249.15+31.74
300 mg/kg JIWSCT*: 855.94+41.53 251.38+27.85¢

ab : Means in the same column with different superscripts
are significantly different (p<0.05).
JWSCT mean Jowiseungcheung —tang.

2. &% LY cholesterol 5=

Total cholesterol ¥ LDL-cholesterol &%=+ i
B 729 Foo] 2Tt @ 23
S BHeow, HETHY 29 Foio] S74%

Wi %9 Folzo] WETHT ¥ AR

el R{cH(Table 5).

Table 5. Effects of Jowiseungcheung—fang Extract on Plasma Total Cholesterol, HDL-cholesterol and
LDL-cholesterol Concentration in Rat Fed High Fat Diet.

Total Cholesterol (mg/dl) HDL-cholesterol (mg/dl) LDL-cholesterol (mg/dl)

Treatment
Control (Saline 100 mg/kg) 202.57+21.55
100 mg/kg JWSCT* 253.92+27.98®
200 mg/kg JWSCT* 206.38+31.21°
300 mg/kg JWSCT* 18857+27.19°

19.53£3.12° 33.79+3.13
21.77+3.83" 32.05+4.27
32.53+3.69° 27.11+391%
2957+2.61° 24.18+3.83"

ab : Means in the same column with different superscripts are significantly different (p<0.05).

JWSCT mean Jowrseungcheung —tang.



3. ZI& U total cholesterol & TG & AT BT/ gFEET Ge A%S Ho)
74 W total cholesterol ¥ TG iE—‘E i H Tl B 329 300 mg/kg Tl vho] tl 73

iy F29 FoAT 50| f2TRT e o] I8k 2ol & YER ATH(Table 7).

RoH, METHEY F29 Fogo] T7Hge w

2} steHlti(Table 6). Table 7. Effects of Jowiseungoheung-tang Extract on

Plasma and Liver TBARS Concentration

Table 6. Effects of Jowiseungeheung-tang Extract on in Rat Fed High Fat Diet

Liver Total Cholesterol and Triglyceride Treatment  Liasma TBARS Liver TBARS
Concentration in Rat Fed High Fat Diet. (nM MDA/ml) (nM MDA/g)

: - Control b b

Treatment Total( r(rllgc/ﬂge)sterol Tnélgzr;de (Seline 100 meke) 226722357 15584317

Control 100 mghkg JUSCE 1579£211%  12.39+251%

C C a ab

(Saline 100 mg/ke) 19.11+1.33 23.1242.33 20 me/kg JISCH 14.38t2.29El 12.74J_r2.11a

100 mgkg JWSCT: 1837175 1851195 X0 nghg JWSCE__ 15312256 9825199
N0 mg/kg JUSCE: 1513¢152°  1487+1.81° ? - Means in the same column with different superscripts

4159 142041 75" are significantly d1fferent (p<0.05).
300 mg/kg JWSCT* 13.66%1. ad- JWSCT mean Jowiseungcheung —tang.

abe : Means in the same column with different superscripts
are significantly different (p<0.05).
JWSCT mean Jowiseungcheung ~tang. 5. & L GSH-Px, SOD %! CAT &A%|

GSH-Px, SOD ¥ CATe] &A4x w57} Y
4. &% 3 ZH Uf TBARS S& THils F2d FoT S| t2wRt 52 3
27 TBARS 55 #ETHEN $39 FoI2 2 UYehldoh BETHEY Foige] /13 o
27k gzt fosA e %Syl @ 3 &2 $8X 2%k Z7RIcHTable 9)
t}. 74 W TBARS s=e #HETHHSG F59 F
Table 8. Effects of Jowriseungcheung-tang Extract on Antioxidase Activity in Rat Fed High Fat Diet.
Treatment GS.H_PX . . SOD : CA’.I‘ :
(nmoles/min/mg protein) (unit/mg protein) (umoles(H20s)/min/mg protein)
Control (Saline 100 mg/kg) 134.2245.84° 13.72+2.89° 41.52+4.83"
100 mg/kg JWSCT* 141.73+5.29° 15.93+255™ 59.44+5.13"
200 mg/kg JWSCT 169.37+7.31° 17.16+2.97 77.36+397°
300 mg/kg JWSCT* 175.88+597 20.18+3.11" 78.58+4.02°

abe : Means in the same column with different superscripts are significantly different (p<0.05).
JWSCT mean Jowiseungcheung —tang.

6. €& W cytokines &

= L
24 W IL-1B, IL-6 3 TNF-a $=& #i Be AFS HAOY WETHE FEY 1
i 2 RolP BEI) ﬂ]z—?iﬂr 22 A% mghkg FATE ETH Fol@ Aol S viehiA
= Bom, WiTHEL FEd FAFe] S/ = %34 THTable 9).

o me} Zadte A4S YEth IL-10 =

»



7. ZH2 LY cytokines S

IL*IB IL6% TNF*Q T HEHHG
T BV 2T RY B Feks Hloh :LEi‘Jr
H;lB 2 TNF-a %E% A AT e BAA

T8-S YA E Euth IL-10 =% #HE T
g AP BEUL TRt 5 %S Ug
Welou S TS 100 mg/kg A e]de
I fogh z2tolE YeAE &UTHTable 10).

Table 9. Effects of Jowiseungecheung-tang Extract on Plasma Cytokines Concentration in Rat Fed High Fat Diet.

Treatment IL-1B (pg/ml) IL-6 (pg/ml) TNF-a (pg/ml)  IL-10 (pg/ml)
Control (Saline 100 mg/kg)  37.51+4.38° 49.84+4.39° 39.27+3.88 14.27+2.07°
100 mg/kg JWSCT* 33.76:+451™ 47 36:4.94° 34.59+3.74° 16.84+2.38
200 mg/kg JWSCT* 26.11+3.37™ 36.53+4.25° 32.19+311% 20.15+3.95"
300 mg/kg JWSCT* 25.95+3.72° 34214503 27.65+2.93" 2187+4.14°

abe : Means in the same column with different superscripts are significantly different (p<0.05).

JWSCT mean Jowiseungcheung —tang.

Table 10. Effects of Jowiseungeheung-tang Extract on Liver Cytokines Concentration in Rat Fed High Fat Diet.

Treatment IL-1B8 (pg/mg)  IL-6 (pg/mg) TNF-a (pg/mg) IL-10 (pg/mg)
Control (Saline 100 mg/kg) — 17.59+2.31% 5.15+0.88” 1.83:0.71™ 121027
100 mg/kg JWSCT* 1588274 4.39+0.85 1.55+0.69™ 1.35+0.21°
200 mg/kg JWSCT* 16.08+2.25™ 2.21+0.71* 1.17+0.74™ 1.86+0.27"
300 mg/kg JWSCT* 15174243 2.13+0.69" 1.21+0.66™ 1.95+0.22

ab : Means in the same column with different superscripts are significantly different (p<0.05).

NS 1 Not significantly different (>0.05).
JWSCT mean Jowrseungcheung —tang.

8. B L AST Y ALT E4A|
4 ] AST 9 ALTY] S4X e A A 7t
of Fofg AolS HERAA eFktH(Table 11).

9. RT-PCR &24{0f 2|st apo-B % apo-E gene
expression
Apo-B ¥ apo-E¢] gene expression =57} il Y
THiE 2% Fov 20 d2TET gt
2 expressions WEH oM, #lSTHEE F=
& Fojifo] F7gt] w2} gene expression®]
< stgoh(Fig. 1).

Table 11. Effects of Jowiseungeheung—iang Extract
on Aspartate Aminotransferase (AST) and
Alanine  Aminotransferase (ALT) Activity

in Rat Fed High Fat Diet

AST ALT
(Karmen unit) (Karmen unit)
Control

S NS
(Saline 100 me/ke) 42314512 9893+3.11

100 mgkg JWSCT: - 43294495 2945:372
A0 mgkg JUSCE 317358 27.83:2.54™°
0 mgkg JUSCE3073+431°  28.96+2.96™

NS 1 Not significantly different (p>0.05).
JWSCT mean Jowrseungcheung —tang.

Treatment
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Nor Con 100 200 300
mg
Fig. 1. RT-PCR analysis for apo-B and apo-E gene
expression.

Nor : Normal, Con : Control(Saline 100 mg/kg)
100 : 100 mg/kg concentration of Jowiseungcheung
—tang extract

200 : 200 mg/kg concentration of Jowiseungcheung
—lang extract

300 : 300 mg/kg concentration of Jowseungcheung
—tang extract

10. B-actin expression0f| CHSH apo-B %! apo-E
gene expression2| H|&

B-actin expression®] g+ apo-B % apo-E<
gene expression Hl&S METHEG FEE 200
mg/kg % 300 mg/kg Fowo] TR 3}
A e s depien, #ETHES FE2EY
Fof o] F7hgel| wet ZHAagohFig. 2, 3).
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Relative Apo-B Expression

Normal  Control 100 200 300
Fig. 2. The ratio of apo-B/B actin in RT-PCR gene
expression.

abed : Means with different superscripts are

significantly different (p<0.05).

100 : 100 mg/kg concentration of Jowiseungcheung
—tang extract

200 : 200 mg/kg concentration of Jowiseungcheung
—tang extract

300 : 300 mg/kg concentration of Jowiseungcheung
—lang extract

Relative Apo-E Bxpression

1 |
08
06
04
02
-

’ Normal Control 100 200 300

Fig. 3. The ratio of apo-E/B actin in RT-PCR gene
expression.

abed - Means with different superscripts are

significantly different (£<0.05).

100 : 100 mg/kg concentration of Jowiseungcheung
—tang extract

200 : 200 mg/kg concentration of Jowrseungcheung
—lang extract

300 : 300 mg/kg concentration of Jowiseungcheung
—tang extract

=<
M
i

A2 Sof HHBAs) =A% A7 F71 9
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ol ol g ALt A

$HoJstA 0 &2 Hghe] 421 KHFE> A=
o S22 AHAE S doH, ol K, K,
P, i, AR A Aol T 1 U%eE B
I Zb AR A 857} o] FAL Uk o]F AV
AAAow Aund g g Ade Ha A
Aol A 7|Fo] FHG HOE YA & F
Ae HEk A F 7Y B HES AA S 9
o TS B9l EF Al H) e F9 total
protein, total cholesterol, triglyceride, phospholipid,
LDL-cholesterol 5°] froJstA & 202 By
SEPC

ol Be<l WinkS AFsh=t A



A F&skedl, HETHELS KEHER %

2 3RE dFsiden, 3 T ME TRl
AHee &4 FAaAE AYE Hasg.
T F 50 @ETHEGe) A%, 214, dgust
37t dvka Huste AL7EZ A 5 gl
T BEoly dyA} 59 2A48S &Y F 4
S ASE d=dHt) o]d o|fE HETHHLS 1
ohS X gElEA WAlElE 2B Y-uke)
5%, YA} 59 7S A 5T & 4l
o] Kzl mT o] Hvkx g A5 &4
T dota Alg T SHATE Hivkel] FEE o Y
THEGY #HEY =52 KEfEny 3d6d =
ol Bla| Agro] X Tk

HITRS g F oA HE T

Nl

iy F2AS FAS 3 AU AZAL Fikst
71] 2 AGA v GFS gotrr] fsto
d AESH FASS AT el Hla, AEY
‘3} 1 Ade ofef o 2t
g FFA ¥%, TG ¥, total cholesterol %
LDL-cholesterol ¥=+ #4THEY F2EY F
o] Z7}stel| whel 7+4 3tk HDL—cholesterol &
= WETHEG F29 Fodto]l dxTFEY =
7A%S YEPATHTable 4, 5).
HIRko 2 Qlaf Axzlo] FrtstH dF FFA,
TG, total cholesterol @ LDL-cholesterol =7}
7k, sy AN 59 APs
3= o] Eo)Zg?. HDL-cholesterol& 7+ ¥ A%
oA FAEH, AE Yol e cholesterolS 34
kel ko2 kgt whebA HDL-cholesterol&
We Age] HoldE A FashH, Hlw
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