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Objectives The objective of the study was to investigate effects of ChondroTby im-
provement of blood metabolites in high-fat diet (HFD)-induced hyperlipidemia rat
model.

Methods Sprague—Dawley rats were randomly assigned to intact, control, simvasta—
tin, and CT100, CT200 and CT400 (each n=6). For observing cholesterol change, ani-
mals were first fed high fat diet for 5 weeks and then high fat diet and drugs for 3
weeks. At the end of the experiment, total cholesterol, triglyceride, high density lip—
oprotein—cholesterol (HDL-C) and low density lipoprotein-cholesterol (LDL-C) were
analyzed by obtained blood collection. Further, amplified leptin, peroxisome pro-
liferator activated receptor (PPAR) and adiponectin DNA were observed by reverse
transcription polymerase chain reaction analysis.

Results Observing the effect of Chondro7on the change of lipid metabolism in hyper-
lipidemia—induced rats, triglyceride and total cholesterol were significantly decreased
in SV100 group, HDL-C was significantly increased in SV100, CT100 and CT200
groups, and LDL-C was significantly decreased in SV100, CT100, CT200 and CT400
groups, compared to the control group. Leptin level in hyperlipidemia—induced rats
was significantly decreased in CT100 and CT200 groups, compared to the control
group. The effect of ChondroT on adiponectin level in hyperlipidemia—induced rats
was significantly increased in SV100, CT100 and CT200 groups. PPAR level in hyper-
lipidemia—induced rats was significantly decreased in SV100, CT200 and CT400
groups. Platelete activating factor level in hyperlipidemia—induced rats was significantly
decreased in CT100 and CT200 groups.

Conclusions Based on these results, it could be suggested that ChondroT has certain
effects of improving blood metabolites in HFD-induced hyperlipidemia. (J Korean Med
Rehabil 2021;31(1):81-93)
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2000t S0} HITh} Z3H H(osteoarthritis,
OA)2] TAol tigk A7) &is] =L Aoy, o
23 ATES Sl HITkS OA9t tIAREF-T(metabolic
syndrome, MetS)] @Al U A Fa3F 7|84
2 FE51 o, A543 Astad] & OA F
o] Z47tol FRIHATY. 12U OAE HIRHEALe] A
FTH37T §le BHNAE EsHA HAYst] AFH-3}
of W& Z|AZR] ol et AAHARA Al wh
E AYE dAsk L A

ol gt FAld wel HZole OAE B AE 7]
A Al B RSt o)k HALhOo Z A9 QoA H
oAt =23 oFd OAZA 2] thAMd I8 H(metabolic
OA, MOA)®] 7ido] tiFEar AT,

ChondroT)= @A #AHAS X5 FH0=E WY F
Ql 219¥ O 2 Osterici Radix, Lonicerae Folium, Angelicae
Gigantis Radix, Clematidis Radix, Phellodendri Cortex
s 7K @eRlE e & FE=CI ChondroTE A
WS S7E in viro ATONA SWI353 A=AE] S
ZZ13}1AL interleukin (IL)-1B = matrix metalloproteinase-1
s folstAl 9AISkal, lipopolysaccharide -5
RAW264.7 M|3Eol| A nuclear factor-kB2] /33t 2 IL-1,
IL-6, prostglandin E, ¥ 48} & Ax(nitric oxide)2} 22
A5 WAL e FaAFHoHd, H AP T
434 inflammatory cytokine®! tumor necrosis fac-
tor-o, IL-1pB, IL-62] 2]t 7+4, aminotransferase$] as-
partate aminotransferase®] 2|+ Z+4x, albumin, white
blood cell ¥ lymphocytes®] -2]&+ 7349} plantar with-
drawal response2] reaction time2] %7}, apoptosis 3
21321 Bax®] o3t 74, AA4ER] Bel-29] 2
<7}, BAX/Bel-2 ratio®] |3+ 4~ 2 interferon-y 2
o7 A7 SRIFHA.

T3 Kim 5Y¢] APATNAN w2 33 a3
Uehl= 5 7129 HE3 0AY d5/hd # A
a3 o]9)o] I gk 7HeAES RIS

FHo| WeREAol A= A1EA] sterols@} stanols (2 g/day)
2] A4# 7} low density lipoprotein-cholesterol (LDL-C)-S
77y 8.2% B 9.3% HEte ATEAN EEHe 5

A=A AR Eo] FEWI glof), A=A ek
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2 T34 ChondroT2] OA] Tg AFHQ] A=xH
2 g ad oo A gk WD EaAE
Zsted v Metsoll 013 PO} tiAMEE s
OA AAUA AAEHE Flstarzt skt

£ AFE T3l 2AY 2]0](high-fat diet, HFD)Z
53 hyperlipidemia 5= E@oA ChondroTS Y
W AW AR A E9E AP0 B
triglyceride (TG), total cholesterol (TCHO), high density
lipoprotein-cholesterol (HDL-C), LDL-C, adipokines =

fr o o

leptin®} adiponectin, peroxisome proliferator activated
receptor (PPAR), platelete activating factor (PAF), throm-
boxane B2 (TXB2) 52| WslE FEste] fogk XA
& Qo) maake wjol,

A5 2 HFE

1. M=

1) S

Al 2F 160~180 g2 Sprague DawleyZle] 3 65
B AH 367 E @AEI(RAL, ol EEtol
= JhAe A7 e el gl o ®AARE AAIRE F oL
PAES} =2 FE] THIHA 17 T A
(AL 2442°C, FE 50+5%, 12417} dark/light)

s

of A-AIZ & ASHs} 5l dukzQl A7 gEHE 3
7 =

2) OX[4} AL

A8} 2Jo] ALE(Research Diets, Inc., New Brunswick,
NJ, USA)2e] 4L protein (20%), fat (60%), carbohy-
drate (20%)% Z=2] 743-2 casein 800 kcal/g, L-cystine
12 kcal/g, maltodextrin 500 kcal/g, sucrose 275.2 kcal/g,
soybean oil 225 kcal/g, lard 2205 kcal/g, vitamin mix 40
keal/g2 F 4.057 kecal/g|Att. IAY 2o] AARE 5
T F3aS 37K AL o] AR} oS FA

of FFAGCH UPL F §75L AU
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3) 24X

AR SFAll=
Folium), B H(Angelicae Gigantis Radix), 173 (Clematidis
Radix), 3 (Phellodendri Cortex) 2.2 (F)2U 3] B (TH
T, =)ol A8k AHESHATH Table ).

A 3E S R3] $13+] high-performance liquid
chromatography & &3l 523} &

73S (Osterici Radix), 23K Lonicerae

chlorogenic acid, &

# % % decursin, decursinol angelate, &% 3 berberine

chlorided] 3Z& AE-& Flstyt} 10,

WA TS Z= simvastatin (Sigma-Aldrich, St.
Louis, MO, USA)< T3t 100 mgkg TEE &
Fofstait

AT Uut A8 E FF3 F(Intact, n=6), 314
31 FA 2]k tjZ(Control, n=6),
=5l ChondroTE 100 mg/kg,

200 mg/kg, 400 mg/kg FEHE I3 AFT(100 meke,
200 mg/kg, 400 mg/kg, Zt n=6)2£ L o e = o

I‘J(Table 1D).
) ME F=
xe, 23} 3, A9

A, e v B AR
ChondroT (7% : &9 : 523} : 95X . g =6

4:4:4:3)E 2Pt B AR ChondroT F%

747} 105 go & Ak, gl wet FE 30 g,

320 g w2320 g, ¥ 20 g, FH 15 g= AHA

= 1,000 mLol| ¥ 3AIZF B3 AFFEHS B3 F
SIATE ChondroT AN&& 50 mL7} H=% 533}

150 83190k 50 mLZ 5% AEE &

TS dglon, dojxl #5712 E 100 mg/ke,

200 mg/kg, 400 mgkg O 2 3|43t 3-8 Tt

rulo

)

£ m> N{Nv

AL 2 AE7NS P B S om,
A1 85 5 v 70 1318 25} Fweek)

= hEs
T AT HIE dEsth

Table I. Composition of ChondroT and the Used Parts of 5 Herbs

Latin name Scientific name Family Used part Rate Source
Osterici Radix Ostericum koreanum Maximowicz Umbelliferae Root 6 Korea
Lonicerae Folium Lonicera japonica Thunberg Caprifoliaceae Root 4 China
Angelicae Gigantis Radix Angelica gigas Nakai Umbelliferae Root 4 Korea
Clematidis Radix Clematis manshurica Ruprecht Ranunculaceae Leaf 4 China
Phellodendri Cortex Phellodendrom amurense Ruprecht Rutaceae Tree bark 3 China
Table II. The Experimental Design and Assignment of the Study

Group HFD feeding ChondroT Simvastatin n Remark
Intact X X X 6

Control (6] X X 6

SV100 (¢} X (0] 6 100 mg/kg
CT100 (¢} (¢} X 6 100 mg/kg
CT200 (¢} (¢} X 6 200 mg/kg
CT400 (¢} (¢} X 6 400 mg/kg

HFD: high-fat diet.
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1) By 22

Aol eJste] dojxl Y2 VS 6000CFI (Vision
Scientific Co., Ltd., Dagjeon, Korea)E AR5} 3,000 rpm
o= 2081 st A4S EEsATh

5) XIZCHAL £

wdd €Fo2 AP 54 &5 TCHO=
TCHO-PIII Slide (Fujifilm Corporation, Tokyo, Japan)
£, HDLC-2 HDL-C-PIII Slide (Fujifilm Corporation)£,
TG+ TG-PII Slide (Fujifilm Corporation)& AR&-3}
Fuji Dri-Chem Clinical Chemistry Analyzer (DRI-Chem
4000ie; Fujifilm Corporation)Z Z43}%.2 1, LDL-C-2
TCHO <FA|°IA TG/5 <73]& Wil HDLC <731& W gt
o2 Axketoit

6) Total RNA 22| L reverse transcription poly—
merase chain reaction (RT-PCR)

(1) Total RNA 22|

Total RNA9] H-2]5= liver F-919] Z2)(50 mg)< 800 uL
Trizol Reagent (Life Technologies, Carlsbad, CA, USA)
£ 21 precellys 24 (Bertin Technologies, Montigny-le-
Bretonneux, France)ollA T#&3}slar, &bl 200 uL
9] chloroform (Sigma-Aldrich)& 7}t 15% &<t &
TE0] TRt & AAEolA 5& AIskaL W T Al
Z f2=E AAS] 98tk 4°C, 14,000 rpmollA] 5+
B YA (Centrifuge 5415 R; Eppendorf, Hamburg,
Germany)3t3t). YAlEE|2 dojzl AFAel 500 pL
9] isopropanol Sigma-Aldrich)S 37}l AL 4ol
Al 5EEQE WUA|$ T RNA pelletS €7] 9138k 4°C,
14,000 rpmoll A 823+ YA sk, d4lel= A
pelletel] W37 BAE 70% ethanol?} 7 diethyl pyrocar-
bonate (DEPC)Z 211 4°C, 7,500 rpmol| A 5837 LA
2] ¥ pellettt 37|31 25 A AL, H ethanol
Aol 58 WAAA AFAIZ] T DEPC-treated
water®l] =] spectrophotometer (Biophotometer; Eppendorf)
A OD260 %2 8ol RNAY] & 9 $EE gt
Aok

(2) RT-PCR

#2]% total RNA 5 pg¥} 2.5 uL Oligo (dT), DEPC-
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treated waterS RT premix (Bioneer, Daejeon, Korea)oll
Y3 Mastercycler gradient (Eppendorf)E ©]&, 50 pL
cDNAE #4331t PCR SE-E 93 template &2 ALE-
StATE T3t sl A 7ol housekeeping AR glyc-
eraldehyde-3-phosphate dehydrogenase (sense primer:
5'-ATCCCATCACCATCTTCCAG-3', antisense primer:
5'-CCTGCTTTCACCACCTCCTT-3")E internal control
Z A ARS8}t Reverse transcription temperature cy-
cle 42°CollA] 1A17F 5<F cDNA synthesis, 94°CollA]
5852t denature 1] 3L 4°ColA] 5852 coolingAl 7]
= @AIE AX T Leptin, PPAR, adiponectin -7 2}l
gk ¥4 2] 0] primer= PCR-premix kit (Bioneer)S
AHE-3FTE PCR-2 ¢DNA, sense primer, antisense pri-
mer, DEPC-treated waterS PCR premix (Bioneer)®] 2
ATk PCR temperature cycle cDNA2] FZ-& 913}
95°Cel| A 30032t pre-denaturation, 94°Coll 4] 4035
QF melting, leptin= 59°C, PPAR¥} adiponectin> 58°C
ol 4] 4053} annealing, 72°Cell4] 90252} extensiond}
= 4L 403] w5 sk v cycleol| Al 72°C
] 60035 extension TAIE A leptin primer (sense
primer: 5-CCTGTGGCTTTGGTCCTATCTG-3', antisense
primer: 5'-AGGCAAGCTGGTGAGGATCTG-3), PPAR
primer (sense primer: 5'-CTCCTGTTGACCCAGAGCAT-3",
antisense primer: 5-CAACCATTGGGTCAGCTCTT-3),
adiponectin primer (sense primer: 5'-GGAACTTGTGCA
GGTTGGAT-3', antisense primer: 5'-GCTTCTCCAGGC
TCTCCTTT-3)2 ©]&3t] FHASZE Mastercycler
gradientol| A A3 T

olglA] 5= leptin, PPAR, adiponectin® DNAE
Greenview nucleic acid gel stain (1:10,000; IO Rodeo
Inc., Pasadena, CA, USA)E X &3+ 1.5% agarose gel’d
oA 0.5xTBE buffer (80 mM Tris-HCL, 80 mM boric
acid, 2 mM EDTA, pH 8.3)E 100 Vol 7] gFa}]
#2333 Image Station (Samsung, A1, Korea)S ©|-&
St #3199 2™, Alphaease FC StandAlone Software
(Alpha Innotech, San Leandro, CA, USA)E ©]-&3}
73kt
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3. SAIXE

32 ZHmeantstandard error)
T 7] BEA A BAlo
Window-§ SPSS (Version 10.05; IBM Co., Armonk, NY,
USA)E o]&3tom, nlE,2 vy 5 n<309] 74

o] AF8-3H= Mann-Whitney U testS A3yt A
AR AT F AT p<0.059} p<0.01914 BAZ

7%31]—»»»
1. X|ECHA 5t

ChondroT7} 1A Fo] e 3F 2] AAAL g
& Hstol v S #ES A, TG U&7l
H|3ke] SV100 iL—E— frolgk A4S JeRiL
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%LU% HDL-C+ thZao] g2dtol vlste] f2fgt 1

S YERLE, izl Hlske] SV100, CT100+,
CT2002 ot 571 Uehslen, LDL-CE o
Zro] Aol wiste #oJ3 S7H UERI AL, o
Z9l Hlske] SV100, CT1007, CT200+%, CT4007-S
ot g YERNATH(Fig. 1, Table IID).

2. OfC| L7101 ek
1) Leptin

ChondroT7} 1A @50 F8d 3FH9| leptin TF
st mR= FEFS A3}, TS 125.9+1.8
(*10° OD), thET-S 145242.1 (*10° OD)Z YERR o]
tizro] Aol viste] folg F7He UEhle
SVI100T-2 155.3+2.0 (*10° OD), CT100:S 138.6+2.0
(*10° OD), CT2007-2 135.2+1.9 (*10° OD), CT400
< 143.6+1.7 (*10° OD)E YERJ o] tixTol nlshe]
CT100+, CT2002 2|3+ 745 YER ATKFig. 2,
Table 1V).

100 .
+
g
=]
5w
£
20
1]
Intact Coniol Svioo CTioo CT200 CT400
m.
m.
3o -
2
o a |
4
8 =
10
1]

Cuniul SYI00  CTI0  CT200  CT400

Fig. 1. Effect of ChondroT treatment on TG (A), TCHO (B), HDL-C (C) and LDL-C (D) in hyperlipidemia rats induced HFD.
Intact: no HFD and no treatment, Control: HFD, no treatment, SV100: HFD, simvastatin 100 mg/kg treatment, CT100, CT200,
CT400: HFD, ChondroT treatment, 100 mg/kg, 200 mg/kg, 400 mg/kg. TG: triglyceride, TCHO: total-cholesterol, HDL-C: high
density lipoprotein cholesterol, LDL-C: low density lipoprotein-cholesterol, HFD: high-fat diet. Values are expressed meantstandard

error. ~'p<0.01 compared with intact,

"9<0.05, Tp<0.01 compared with control.
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Table III. Changes on the Serum TCHO, TG, HDL-C and LDL-C Contents after ChondroT Treatment in Hyperlipidemia Rats
Induced HFD

Group TG (dL/L) TCHO (dL/L) HDL-C (dL/L) LDL-C (dL/L)
Intact 54.042.3 61.01.5 46.042.8 42+17
Control 59.5+5.2 77.340. 1% 32.540.6%* 32.9+].9%*
SV100 38.6+3.9* 66.042.4" 38.441.8" 16,6433
CT100 44.544.9 77.245.4 453+3.8" 22,9413
CT200 50.245.2 743443 44.242.9" 20.141.7
CT400 39.8+5.7 68.8+4.4 383423 22.541.9°

Values are expressed meantstandard error.

Intact: no HFD and no treatment, Control: HFD, no treatment, SV100: HFD, simvastatin 100 mg/kg treatment, CT100, CT200,
CT400: HFD, ChondroT treatment, 100 mg/kg, 200 mg/kg, 400 mg/kg. TG: triglyceride, TCHO: total-cholesterol, HDL-C: high
density lipoprotein cholesterol, LDL-C: low density lipoprotein-cholesterol, HFD: high-fat diet.

**p<(0.01 compared with intact, "p<0.05, “'p<0.01 compared with control.

GAPDH 79 bp) M EIEEIEEETTTETT Table IV. Changes on the Serum Leptin, Adiponectin and
) PPAR Contents after ChondroT Treatment in Hyperlipidemia
Loptn 50 bp) I o (doeed HED

1% Group (*1L§3ptng) ?Si%?nf)c]g)n (*f’;AgD)
g 1 R R — Intact 125.941.8 127.343.0 110.4£2.0
£. 10 Control  145.242.1%%  119.1+1.7%  145.0+4.2%
Jg s SV100 155.342.0 12544147 1283431
2% w CTI00  138.6:2.0' 12845147 1416240
g g CT200 13524197 1373+17°% 11744257
S, . . . . . . CT400 143.6+1.7 124.541.9 125.942.9°

intact  Control SVIOO CTI00 CT200 CT400
Values are expressed meantstandard error.

Fig. 2. Effect of ChondroT treatment on leptin in hyperlipidemia Intact: no HFD and no treatment, Control: HFD, no treatment,
rats induced HFD. Intact: no HFD and no treatment, Control: SV100: HFD, simvastatin 100 mg/kg treatment, CT100, CT200,
HFD, no treatment, SV100: HFD, simvastatin 100 mg/kg treatment, CT400: HFD, ChondroT treatment, 100 mg/kg, 200 mg/kg,
CT100, CT200, CT400: HFD, ChondroT treatment, 100 mg/kg, 400 mg/kg. GAPDH: glyceraldehyde-3-phosphate dehydrogenase,
200 mg/kg, 400 mg/kg. GAPDH: glyceraldehyde-3-phosphate PPAR: peroxisome proliferator activated receptor, HFD: high-fat
dehydrogenase, HFD: high-fat diet. Values are expressed diet.

meanzstandard error. ~'p<0.01 compared with intact, "p<0.05, *p<0.05, **p<0.01 compared with intact, "p<0.05, *p<0.01
“p<0.01 compared with control. compared with control.

2) Adiponectin $ATHFig. 3, Table IV).

ChondroT7} TA8Z0] $8 #17)9) adiponectin 3 3) PPAR
F Wisto] A= ke wES A} 43S 1273430 ChondroT7} 1A & Z0] §uE] 31zo] PPAR 3HeF
(*10° OD), thET& 119.1£1.7 (*10° OD)S YER]o] Wlo) mxE Qe B3 AT AATS 110.4+2.0
tzwo] Aol Hlsked #ol3k ZHAE YRl o, (*10° OD), thET-S 1450442 (*10° OD)S YERjo]
SVI00T-S 125.4+1.4 (*10° OD), CT100:%-S 128.4+1.4 t)zo] Aakrol vldke] §-2)3 =712 Uehyglon,
(*10° OD), CT200 137.3£1.7 (*10° OD), CT400< SV100T-2 128.3+3.1 (*10° OD), CT100T-S 141.6+4.0
2 1245419 (*10° OD)E YElHo] thxa o Hlste (*10° OD), CT200:< 117.4+2.5 (*10° OD), CT400+
SV100, CT100T, CT2007-S 213 715 YEeR) < 1259429 (*10° OD)E YEMO] bzl Hlsl
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GAPDH (579 bp)
Adiponectin (221 bp) I S
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Intact  Control 3V100 CTI100 CT200 CT400

Fig. 3. Effect of ChondroT treatment on adiponectin in
hyperlipidemia rats induced HFD. Intact: no HFD and no
treatment, Control: HFD, no treatment, SV100: HFD, simvastatin
100 mg/kg treatment, CT100, CT200, CT400: HFD, ChondroT
treatment, 100 mg/kg, 200 mg/kg, 400 mg/kg. GAPDH:
glyceraldehyde-3-phosphate dehydrogenase, HFD: high-fat diet.
Values are expressed meantstandard error. "p<0.05 compared with
intact, "p<0.05, “p<0.01 compared with control.

GAPDH (579 bp) [
PPAR (240 bp) I R ST

++ ] s

+#

a0 |

(=10® OD)

60 |

Intensity of PPAR level

30

Intact  Control SVID0 CTI100 CT200 CT400

Fig. 4. Effect of ChondroT treatment on PPAR in hyperlipidemia
rats induced HFD. Intact: no HFD and no treatment, Control:
HFD, no treatment, SV100: HFD, simvastatin 100 mg/kg treatment,
CT100, CT200, CT400: HED, ChondroT treatment, 100 mg/kg,
200 mg/kg, 400 mg/kg. GAPDH: glyceraldehyde- 3-phosphate
dehydrogenase, PPAR: peroxisome proliferator activated receptor,
HFD: high-fat diet. Values are expressed meantstandard error.
*p<0.05 compared with intact, “p<0.01 compared with control.

SV100<, CT200+%, CT40072 #9)3 ZHAS Yehy
ATHFig. 4, Table IV).

25

20 | T

-

(4,
T
-

PAF (pa/ml}
=

[
T

[l 1 1 1 1 1 ]
Intact Control 3¥i100 CT100 CT200 CTa00

Fig. 5. Effect of ChondroT treatment on PAF in hyperlipidemia
rats induced HFD. Intact: no HFD and no treatment, Control:
HFD, no treatment, SV100: HFD, simvastatin 100 mg/kg treatment,
CT100, CT200, CT400: HED, ChondroT treatment, 100 mg/kg,
200 mg/kg, 400 mg/kg. PAF: platelete activating factor, HFD:
high-fat diet. Values are expressed meanstandard error. “p<0.05
compared with intact, p<0.05 compared with control.

Table V. Changes on the PAF and TXB2 Contents after ChondroT
Treatment in Hyperlipidemia Rats Induced HFD

Group PAF (pg/mL) TXB2 (pg/mL)
Intact 10.9£1.1 64.6£5.5
Control 18.942.3* 68.5£3.5
SV100 12.742.7 71.244.6
CT100 11.940.9 74.3+7.5
CT200 13.1£1.17 61.7£2.2
CT400 13.1+14 62.0+£8.6

Values are expressed Meantstandard error.

Intact: no HFD and no treatment, Control: HFD, no treatment,
SV100: HFD, simvastatin 100 mg/kg treatment, CT100, CT200,
CT400: HFD, ChondroT treatment, 100 mg/kg, 200 mg/kg,
400 mg/kg. PAF: platelete activating factor, TXB2: thromboxane
B2, HFD: high-fat diet.

*p<0.05 compared with intact, "p<0.05 compared with control.

3. PAF Ha}

ChondroT7} 1A 85| 25 2] PAF & W3}
of MX= FEFS WS A FATE 10.9+1.1 pg/mL,
272 18.9+2.3 pg/mLE UERJ] tiZao] AT
of wlgte] freojgk F7HE UERleH, SV100T
12.742.7 pg/mL, CT100:Z& 11.9+0.9 pg/mL, CT200:*
< 13.11.1 pg/mL, CT400T- 13.1+1.4 pg/mLE e}
ol thzoll vigke] CT100E, CT200:--8 #2J3k 2+
2E YeRATKFig. 5, Table V).
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Fig. 6. Effect of ChondroT treatment on TXB2 in hyperlipidemia
rats induced HFD. Intact: no HFD and no treatment, Control:
HFD, no treatment, SV100: HFD, simvastatin 100 mg/kg
treatment, CT100, CT200, CT400: HFD, ChondroT treatment,
100 mg/kg, 200 mg/kg, 400 mg/kg. TXB2: thromboxane B2,
HFD: high-fat diet.
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Fig. 7. Effect of ChondroT treatment on change of body weight
in hyperlipidemia rats induced HFD. Intact: no HFD and no
treatment, Control: HFD, no treatment, SV100: HFD, simvastatin
100 mg/kg treatment, CT100, CT200, CT400: HFD, ChondroT
treatment, 100 mg/kg, 200 mg/kg, 400 mg/kg. HFD: high-fat
diet. Values are expressed meantstandard error. “p<0.05 compared
with intact.

Table VI. Changes of Body Weight after ChondroT Treatment in Hyperlipidemia Rats Induced HFD

Group 0 week 1 week 2 week 3 week 4 week 5 week 6 week 7 week 8 week

Intact 0.00+0.00  70.50+2.48 110.83+4.83 129.83+8.52 158.50£8.90  175.00+10.16 194.00+11.82 213.50£13.21  225.50+15.09
Control ~ 0.00+0.00 64.88+3.08 119.88+6.69 159.75£9.90* 199.63+13.23* 230.75+15.97* 256.75+18.06* 281.63+20.00* 300.63+20.55*
SVI00  0.00£0.00 66.17+2.70 118.83+5.26 161.17+6.37 194.67+8.50  225.67+10.06 249.67+11.82 274.00+13.01  291.50+14.02
CT100  0.00+0.00 67.00+2.14 121.33£2.72 161.50+5.29 195.50+7.68  231.83+7.57  257.17+8.72  281.33+10.32  298.17+11.35
CT200  0.00+0.00 65.50+2.20 117.00£6.02 158.17£9.87 192.83£12.20 225.00+13.99  252.50+14.38  271.17+17.10  289.00+15.72
CT400  0.00+0.00 68.50+3.62 120.17+5.02 158.00+5.23  191.50+7.14  224.50+8.77  250.17+9.10  276.50+10.43  294.83+11.06

Values are expressed meantstandard error.

Intact: no HFD and no treatment, Control: HFD, no treatment, SV100: HFD, simvastatin 100 mg/kg treatment, CT100, CT200, CT400: HFD,
ChondroT treatment, 100 mg/kg, 200 mg/kg, 400 mg/kg. HFD: high-fat diet.

*p<0.05 compared with Intact.

4. TXB2 Ha}

ChondroT7} A EFo] Fd dF 9] TXB2 &F
Hslo] vx= G BAS A}, AT 64.6£5.5
pg/mL, thET-S 68.5+3.5 pg/mLE YERAA L, SV100
T 71.244.6 pg/mL, CT1007-S 74.3+7.5 pg/mL, CT200
T2 61.742.2 pg/mL, CT40072 62.0£8.6 pg/mLE b
ERfo] tzarel viste] AT Fol3 AfolE YEr
YA eFkTKFig. 6, Table V).

5. M Hat
ChondroT7} IA@Zo] 08 Ao AZU}E

BAY A3k, 3FARE o] gl v ﬂﬁ%—

of@ 2718 UEhiela, tlael Hlsle] AYTEe

o8 2pol2 YER|A] 2ETHFig. 7, Table VI).
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A 3= MetS 29 olyg} 28 Fix(type 2 diabetes
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o} o] gt Ao HHE I A ARG Tl
wre AR AlZ gl Q1A F439] Wikt 0AS] WY
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A% o]

=

TAGZ] et ChondroTS] EH W AAAL] || G ’

1 TG §Hr Ae
A4 9 T2DM, 71
IZHEHEES 2 IXEEF] HYF
WA AT JATHO. TG, TG i A, £
2k gl Akl FE|2HE 5o 53 HFD= &
7ol sH7dstke] Held st
?l_q_llls).
ARAdT=dA 1Y =HEE =
(])J/HJ,].‘/] O:]J,]-/HO] =& Z2 1
5:20), %m““ (synovial membrane, SM)®]|
2] IHJJH] oL ﬁ‘ﬂ‘—‘?—/‘ﬂ 23}
7 &Y ]/Q_a T35k, © =l
gt WIzkstA Wakgih,

AGA| A A EH] e

(e
il

o7
= x]u]—
= AW =4

Zz= ul ulz

adipokinesv= T %

w4 Gk, oluA 4w, 84 4H, AE, A
oA 8 9% 53 wEE o 7)se Yepan,

Adipokinest= OA ©|¥ 4| SM, 95, WA A=z2olA]
5 == 0A eI F AP S(proinflammation),
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AtkE SA7F £ YEhual JqoPe®. ey BiRikel
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2] @ﬂ Ul 2 0A o] & U] 2] 1004
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Aot FaHA o dAAEFTS AFPALES, AL
9| HDL-C ¥ 310} X HElB (hyperapolipoprotein B)
o] A Wslel tEo] I EE 75 E st
E4 5 HDL-C ¥ LDL-C9| 24 ®ist= HAYF TP,

o]Fell A ¥ niel o] HFD+ MetS¥ ofyz}
OA°l Tz AFJAZ tiFH Il o™, SM9| adi-
pokines®] ZEANE L3223 A E E3}
ol 93-S A PPAR 59 WslE 0A ¥ & 59 9
ARAAELE AEE T Jeps),

£ #FAFoAE HFD FAZ t2ollA Als 2
&% U TG, TCHO, LDL-C, leptin, PPAR, PAF2] 9]
gk S719} HDL-C ¥ adiponectin®] #-2]¢F 2447} Y}
%o TXB2+= #2J3 W37} giith

ChondroT £ FAE TG U279 vlste 2
a8l ov SAHOE o3t FFEOE At &
gkom, TCHOE tiZol nlste] f2)g Wsh= §ld
t}. 723y HDL-C, LDL-Col| "X & 9&-S #2351 2
3}, HDL-C®] 74-¢- thzatol|l Hlsked CT100 B CT2007
oA FelsiAl Z7FsER L, LDL-C2] 73-%- CT100/200/400
BE ToA FAACE fFostA ZHAsATHFig. |1,
Table III).

Adipokines®ll W|X|&= FEFS #HI AF leptin
ol BIs) CT100/200A FAA 02 Fol5Hl
7HA3F S H(Fig. 2, Table 1V), adiponectin T 3ol
Hlate] CT100200 04 FAXSE FrolstAl F71sH
THFig. 3, Table IV). PPARS Tl HI3l CT200/400
oA FrelshAl A4St Fig. 4, Table 1V).

T8 AAAE TR o] o] STk Alo] F
2 HDL-C ¥ adiponectin?} 7F48hk= Z1°] %2 LDL-C,
leptin ¥ PPARS| W35 A BH ChondroTe| 5§
2Fo] 100 mg/kgoll A 200 mgkg -2 5713 wj= HDL-C
2 AQsta 2% QA=Y 400 mgkg 02 FoIH CT400
o A= HDL-CE %§ste] 5 CT20070) 13| ©
slEjE A9 Ho] §3Fd 2 5449 5 &
7HAQl A7 Bad Zlow Hel.

4 simvastating F It SVI100L72
HwAdd, BARCE foft 572 HelE Bl A
%, HDL-C= CT100ToA SVI00T 2t &2 S71&
B33, LDL-CE= CT200 2 CT400°14 SV100T-3 H]
=% 2o AE Btk Leptin® PPAR-2 CT2007
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—

o
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oA, PAFE CT100oA] SV100-H ot B2 T
X2, adiponectine CT200:7-914 SV100T-X.th
2 37Fe B tFigs. 1~5, Tables II~V).

ZEHRS FE| 2B AAEA Al 241 HMG-CoA
a4 AAREE oA Qlor, SFHHE 9 1
ATA S A2 W s @50l 1Fe] LDL-C 8419
FekzH& 338 LDL-CY o|sl&8-& Aslste] & W
Ak o] Y-S ZFAAIZITHD,

J8uv 2Rl gFolERow Z8HS FUd
T AUtk 2B &7 71} A A =E ST
Ao}l B3| & A(creatine kinase)e] 71} 4S54

<= VMRS E=g 2B Qlad BRIl 2 oA
3.
(=]

52

=
Al Ao s gRFe|EH o2 F7HAF(osteoporosis)
of fik 7hs/del gk Hax o,

PAF= 54 €5 AR 23 A=A L7
13- XA miAAZ WY = vHy 2T 9
g B3 A TheFst G5 Al ofs] A dHF
g 2 dll-gao AT, AA L CT100T %
CT200-ol A tizstell Bls] fefd 7H4E Uebith
(Fig. 5, Table V).

TXB2= HZ AT7olA =8 A9 AAls 5 4
A3 71990l de AHRAA =4 Yedt 5
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HI Qo0 TXA2E €43 34, @ =42 =
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=o] w9 e WIS 7HAH TXB2E F71E o
Ha AHOE Mg E g TBX2E 3EFe A%
5 FAIGTN. AgA #3 BAAE g de W
3= YERGA] 229k CT200/4007-001 A Yol = 7
S W THFig. 6, Table V). WebA ChondroT F417}
APl TS T AAE AF3HA] FeErhe A
FEY 7 Utk o7 ATt PAFS] 7oA 7hAe} A
WHATE JeA DAEA & T Lo, CT200/400T
oAl BAIR R fFolatA] ot FET}F o= A
o] o] I AFE Tl HRHPFE MAE 714
< 1T Fart Jkal Bzl

AFHs= HFD Fof 33758 A4 vls) ti=
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of,
o
e
Jo
H

TR EZ0| tigt ChondroTe] X U XAl X gk J.

o] i@ F7h Vehb] Aot ofge] 7
5 ol mE folF Wshs BEHA YUTHFig. 7,
Table VI).
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ChondroT 478 F|7} HFDZ 23 hyperlipidemia
o PR G AL ofe]27IR] %*é, PAF, TBX2
W3S Fol wE A9 os 2 A A3t
1. ChondroT7} 1A EZ0] = ‘1-’1‘49] A Z A
eF WSl WXe FEks WES Ay, o2
of Blsle] TG} TCHOS 7-%- SV100-ollAl
9%k g YERIRA, HDL-C] 7% SV100,
CT100+, CT200-0ll4 F23k 571 YehU L,
LDL-C2] 7-$- SV100, CT100:%, CT2005, CT400
oA g AE e

2. ChondroT7} AAIEFo] s dF9| leptin T
Hslo) vx)= P FES Ao, dizTtol ¥l
3l CT100, CT20000A 23 7Has Yet
Bibel=s

3. ChondroT7} A EZ0] s &5 9] adiponectin
F Wl mX e Fe BES A Oz
o] Hl3k] SV100:Z, CT100:%, CT200-olA] F<)

3t F7HE YERASICH

4. ChondroT7} 1A 50| a5 359 PPAR &

F Wl X e IS FHAS A, gZ2T
H|3}] SV100, CT200+, CT4000lA f-2 3
ZAE YR AT

5. ChondroT7} IAEZ0]

Hslo)] mx= FEFS S A
3l CT100E, CT2002ol A #2138 7+
Bibei=g

ol’d3 ol ChondroT® &d Fo A3ZAH,
ChondroT= HFDZ F-3H8 o] x| At 2oJs) &4
Woll =719 LDL-C, leptin, PPAR, PAF2] #-2]3+ Z+4
B39} HDL-C ¥ adiponectin®] 2|3 Z71= 53l A
Y oA A AR S AMAska, dSAR
AES AaA7E AL BHEEATH

wela 7120l ER1E 0A A B&} Bt oz} |

"
rit
clt
N
I

Ajaks e g 1X¥F 2 MetS A=
AWt AeS FES F A gE 2HES F
gk SV100-3} Tr/\}tf T @A a4
a0 ks SRI= A

E3] CTZOO‘E’OH/“] HDL-C, LDL-C, leptin, adiponectin,
PPAR ¥ PAF?| BAZOE {23t 72| 74le] o
012 WA ChondroT Tl W& TXB29] 93k ¥
37} glo] @A) 7 F<1 OA A BAZA Y] A5t of
Yz} HFDE %2 4 21+ hyperlipidemia 3! MetS=
TS = A= MOA o3 A Adddsos &

BAZL AT & Y PSR FFE DD 5
o F8E ATS =3 Slsks o] Wad Ao
A7V},
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