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ABSTRACT

Objectives : This study was performed to investigate the inhibitory effects of Cheongshimyeonja-tang water
extracts(CSYJ) on high fat diet-induced obesity and hyperlipidemia in C57BL/6J mice.

Methods : The experimental animals were divided into four groups; normal diet-fed control(ND), high fat
diet-fed control(HFD), HFD+CSYJ 150 mg/kg(CSYJ 150), and HFD+CSYJ 300 mg/kg(CSYJ 300). Obesity
with hyperlipidemia was induced by feeding high fat diet(40%), and CSYJ was administrated orally into mice
every day for 5 weeks. The effect of CSYJ on the serological parameters for Obesity with hyperlipidemia
was evaluated.

Results : CSYJ-treated groups revealed significantly reduced body weight and feed intake, as well as
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feed efficiency ratio, compared to HFD-fed group in dose-dependent manner. CSYJ reduced significantly the
serum levels of triglyceride, total cholesterol and LDL-cholesterol elevated by intake of high fat diet feed,
while the increased serum levels of HDL-cholesterol attenuated levels of atherogenic index and cardiac risk
factor. It also reduced the blood levels of insulin and leptin in HFD group, and inhibited lipid accumulation
in organs such as liver and abdomal adipose tissue. Moreover oral administration of CSYJ decreased
significantly the blood level of alanine aminotransferase(ALT), aspartate aminotransferase(AST) and lactate
dehydrogenase(LDH), and lipid peroxide(LPO), compared to HFD-fed group in dose-dependent manner.
Conclusions : These results indicate that CSYJ could reduce high fat diet-induced obesity and hyperlipidemia,
suggesting its clinical usefulness for declining body fat and hyperlipidemia.

Keyword : Cheongshimyeonja-tang(CSYJ), Obesity, High fat diet, Leptin, Epididymal adipose, Lipid accumulation.
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22000 mLE T & 5 Ala= AIN-76A}E(Teklad, USA, St Louis. Missouri)
Wztstol A 4% sm O 94FZES whatman = J1ESE AWET] 11.7% e Aol
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Table 2. Composition of Experimental Diets(g/kg)

Ingredients Normal diet High fat diet
Corn starch 500 345
Table 1. Prescription of CSYJ Casein 200 200
Herbal on ] o Sucrose 150 150
names armacognostic name weight(g) Corn oil 50 205
S Nelumbinis Unciferae Semen 8 i\//llneral mixture *T ?g :152
itami ixt
118E Dioscoreae Oppositae Rhizoma 8 Cljlmcl)nsi mixture 50 50
PNRES Asparagi Cochinchinensis Radix 4 DL-methionine 3 3
PINES Ophiopogonis Radix 4 Choline bitartrate 2 2
Tl Polygalae Tenuifoliae Radix 4 Fat energy (%) 11.7 40.0
e Acori Graminei Rhizoma 4 *hAll_l(\; n;izreal m}i(xtur_e(kg) h Car:citumd'lsctgtezggo g, tsod!um
I ) - cholide g, potassium phosphate dibasic g, potassium
ekt Zizyphi Spinosae Semen 4 sulfate 52 g, magnesium oxide 23 g, manganous carbonate
HENR P Longan Arillus 4 3.3 g, ferric citrate 6.0 g, zinc carbonate 1 g, cupric
M Biotae Semen 4 carbonate 9.2 g, potgssium iodate 1 mg, sodium selenite 10
e . . . . mg, chromium potassium sulfate 0.5 g.
BT Scutellariae Baikalensis Radix 4 + AIN vitamin mixture(kg) : thiamine-HCI 0.6 g, riboflavin 0.6
T Raphani Semen 4 g, pyridoxine 0.7 g, nicotinic acid 3 g, calcium pantothenate
- - 1.6 g, folic acid 0.2 g, biothin 20 mg, Vit B12 2.5 mg,
HA Dendranthemae morifolii Flos 12 vitamin A 400,000 U, vitamin D3 100,000 IU, vitamin E
Total amount 53.2 7,500 IU, vitamin K 75 mg, powdered sucrose 974.65 g.
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Table 3. Effects of CSYJ on The Increase of Body Weight in Mice Fed High Fat Diet for 5 Weeks.

Periods Groups *
ND HFD CSYJ150 CSYJ300
0 weekt 23.43+0.61 23.93+0.68 23.83+0.12 23.63+0.68
1 week 24.67+0.69 27.80+0.92 25.6310.33 24.97+0.91
2 week 25.80+0.67 31.60£1.02 27.77+1.18 26.40£1.10
3 week 26.70£0.73 35.67+0.78 29.40%1.45 27.63+0.95
4 week 27.80+1.26 38.60+1.12 30.63+1.39 28.57+1.09
5 week 28.80+1.52 40.09+0.84 32.04+1.26 29.52+0.69
Weight gain 5.36+0.98° 17.15+1.16" 8.20+1.25° 5.89+0.51°

*ND, normal diet ; HDF high fat diet; CSYJ150, high fat diet plus CSYJ 150mg/kg body weight; CSYJ300, high fat diet plus
CSYJ 300mg/kg body weight.

+ Data are expressed as meantSE (n=9).

# Values with different alphabet within the column are significantly different at p<0.05 by Duncan's multiple range test.
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Table 4. Effects of CSYJ on Feed Intake and Feed
Efficiency Ratio(FER) in Mice Fed High Fat Diet.

Group * B;;ﬁ ng?gt Food intake FER
weeks) (g/mouse/day) (%)
ND 5.36+0.98° 3.78+0.44°  4.05+0.66°
HDF 17.15+1.16° 3.81+0.29°  12.86+1.05°
CSYJ150 8.20+1.25° 2.71+0.32°  8.64+1.53°
CSYJ350 5.89+0.51° 2.62+0.27°  6.42+0.76°

* Groups are the same as in Table 3.

¥ Data are expressed as mean+SE (n=9).

¥ Values with different alphabet within the column are
significantly different at p<0.05 by Duncan's multiple range
test.
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ANzE EWAR S AR LE G2
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Table 5. Effects of CSYJ on Serum Lipid Levels in Mice Fed High Fat Diet.

Groups * TGt TC HDL-C LDL-C
(mg/dl) (mg/dl) (mg/dl) (mg/dl)
NDt 97.7+10.9% 117.0+15.1° 45.67+6.18° 57.79+15.04°
HFD 178.0+32.9° 152.3+23.8° 52.67+8.62° 64.03+15.69°
CSYJ150 108.3+39.4° 132.7+17.7° 57.67+9.26° 51.37+10.72°
CSYJ300 79.3+11.2° 126.0+18.8° 58.33+6.65° 51.81+7.72°

* Groups are the same as in Table 3.

+ TC, total cholesterol; TG, triglyceride; HDL, HDL-cholesterol; LDL, LDL cholesterol.

¥ Data are expressed as meantSE (n=9).

§ Values with different alphabet within the column are significantly different at p<0.05 by Duncan's multiple range test.
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Table 6. Effects of CSYJ on Atherogenic Index (Al) and
Cardiac Risk Factor(CRF) in Mice Fed High Fat Diet.

Table 7. Effects of CSYJ on Blood Levels of Insulin, and
Leptin in Mice Fed High Fat Diet for 5 Weeks.

Groups * Al CRF
NDt 1.5620.13% 2.56+0.33%
HFD 1.89+0.25° 2.89+0.45°

CSYJ150 1.30£0.21° 2.30£0.31%°

CSYJ300 1.16+0.12° 2.160.32°

* Groups are the same as in Table 3.

t Data are expressed as meantSE (n=9).

¥ Values with different alphabet within the column are
significantly different at p<0.05 by Duncan's multiple range
test.
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I BlastH CSYJ150# CSYJ300 A&l A
A& FTEE A7 456%, 59.8%HaAIA oM,
H9d v ## 43.3%, 67.4% freld o A st

Al TH(p<0.05).
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Groups * Insulin Leptin
(ng/mL) (ng/mL)
NDT 2.55+0.42° 3.18+0.95°
HFD 6.95£1.50° 24.15+7.58°
CSYJ150 3.78+0.58° 18.2445.44°
CSYJ300 2.79+0.61%° 11.5614.12°

* Groups are the same as in Table 3.

t Data are expressed as meantSE (n=9).

¥ Values with different alphabet within the column are
significantly different at p<0.05 by Duncan's multiple range
test.

6. ALT, AST % LDH &A4d nx& |43

A &4 % gder Yehde 3t 7E
Eolsh= dukAel WhHo g AST(Aspartate
Aminotransferase. GOT)9F ALT(Alanine Aminotransferase:
GPT), g A8 A (Lactate Dehydrogenase, LDH)
< SAsAT. nA A o] H¥hap
Soll digh Wil 3
24 e AR ol gHE
£ =43tk Table 8olM9t 3o
2ol A)F3d HFDToA d% ALT, AST
9 LDH 4ol 27 60.67+11.66 U/L, 51.05.35
U/L, 14424213 U/LZ AA2o] ND¥} H|uls)
Al ALT®} LDH =EAgdo] froxoz F7tst
ATHP<0.05). A2 olel FHA L1 150
2 300 mg/kg T3 CSYJ1503} CSYJ300 A&+
SollA] ALTEA 0] 27} 51452572 U/L, 52.33+4.99
U/L®, LDH @7e°] Z#Z 1358+172 U/L,
12924196 U/LZ mA| Ao thzam v as]A

ol
o,
o
_}ﬁ
QL'
o

FoHol #AE HYtHp<0.05). 12} ASTE
A2 A olto o9& oFF FItER o

Table 8. Effects of CSYJ on Alanine aminotransferase
(ALT), Aspartate Aminotransferase(AST) and
Lactate Dehydrogenase(LDH) in Mice Fed High

Fat Diet for 5 Weeks.
Groups * AL.TT AS.T LD.H
(Unit/L) (Unit/L) (Unit/L)
ND 54.06+8.64°  48.3+8.39  124.5+20.5°
HFD 60.67+11.66°  51.045.35  144.2+¢21.3"
CSYJ150  51.45#5.72°  48.2+#3.41  135.8+17.2°
CSYJ300  52.33+4.99°  49.8+4.41  129.2+19.6™

* Groups are the same as in Table 3.

t Data are expressed as meantSE (n=9).

¥ Values with different alphabet within the column are
significantly different at p<0.05 by Duncan's multiple range test.
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O Tl F92 24 Aole Kol o xjef o] AW Ao|E A|¥g HFDw ol &

A gFdt) # Ade HisE e o7 1A % SODEA ¥ LPOS=2 77t 5274056 U/mL,
Wwajo] whe20] 1WsE et EF F ALT 1111467 U/mLo.z AAF2Ao] NDE# H a4
9 LDH E42948 Asir7]s 235 etk SODEA = fFoAQl AelE& Holx ggton

LPOSHES gojd oz Zrlatgdth x| HkAl o) o}
7. 84 F ilstasx €4 2 FA3AA & 7 FHokETHS 150 2 300 mg/kgFo] g

o M X FT CSYJ1507 CSYJ300 A@wElA= SODEAE =
SEdAEe] F A A dkax(superoxide) EE Aol FolARl s HolA ¥9hA
& SVHA AbsHA ez Aestal =3 g ¥4 F LPOHS 27 832+7.3 nM/mL,
G, ndSh, o e 29 Mg ol 79.8+81 nM/mLE Ix|WAo] thatak 1) als)
ATk A FgakstEaagl SOD & 44 E A Zhzy 206%, 282%9] frolAdl HAaES v
AAskL AshA ~EHAE v 2SS s, Wthp<0.05). ¥ A2 FH {HisE e Fol
T}kl A (lipid peroxide)2 AF8FiH-© = peroxide of oJste] aAWA o= opy|H= A A E il
AFS e Ao FHolr, AW AdRAAtE  HE AS F FARAD FFS G
e EX3E AWkl A free radical B 243 v 2t ' Ao E e
el gHe FANAG
DAY E AT vhiol] HOETHS 8 Y] FAC WAE 9%
Awelol 9% 94 F PAsaLk SODTA T DAY G AT vhELel A LT ]
LPOgHol mAt= Jae ZASAT Table 9 7] Prlol vx= dake zAlatr
Aol 577 AFE F vhEAES SHEA
Table 9. Effects of CSYJ extracts on The Serum Levels A7 F 2 A A, v, 1E A 9 B8
oSttt oz Be 429 AT 10 5% 4 B
o7 5 FAES Z43eh Table 109149} o] 14
Grovps - (Unitimb) (nMimg) o] gEiel AY, FA, v ¥ 1@ Ho
o 772056 s FAE Aol dz@st s felHew
CSYJ150 5.45:0.72 88.247.3° gt A Regon 7k Ag 9 Enxuz
T T T A9 woAE ol Sl AT 57}
¥ Data are expressed as meantSE (n=9). 3= AsFS Bt s ux|ukAlo] o A gk
¥ Values with different alphabet within the column are X _
significantly different at p<0.05 by Duncan's multiple range test. DT E ‘115‘04 ok A d:'\_j'oﬂ }‘1}5 IV_X] ks }’\Jl O] EH

Table 10. Effects of CSYJ on Organ Weights in Mice Fed High Fat Diet for 5 Weeks.

Organs Groups *
ND HFD CSYJ150 CSYJ300
Livert 4.43+0.43° 5.400.04° 4.12+0.36° 4.00£0.17°
Pancreas 0.60+0.03° 0.46+0.04° 0.50+0.07° 0.49+0.11°
Thymus 0.56+0.02° 0.410.02° 0.48+0.02° 0.49+0.03°
Spleen 0.25+0.01° 0.22+0.03° 0.24+0.01° 0.23+0.02%°
Testis 0.60+0.05° 0.32+0.10° 0.56+0.04° 0.57+0.04°
Kidney Right 0.43+0.02° 0.6610.03: 0.52+0.02° 0.47+0.05°
Left 0.44+0.01° 0.64+0.03 0.48+0.01° 0.53+0.04°
Abdomal fat 2.32+0.13° 5.71+0.29° 4.83+0.34° 4.86+0.45°

* Groups are the same as in Table 3.
+ Data are expressed as meantSE (n=9).
# Values with different alphabet within the column are significantly different at p<0.05 by Duncan's multiple range test.
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ND HFD

Figure 2. Effects of CSYJ on the shape of livers in high
fat fed-mice. Liver tissues were stained with
Hematoxylin & Eosin and than observed by optical
microscope(200x). Groups are the same as in

CSYJ 150 CSYJ 300 Table 3.
Figure 1. Photographs of each mice fed with normal diet ol2 TFE nfe o 7+xA o A= Table 10
or high fat diet for 5 weeks. Groups are the same
as in Table 3. o Aot o] Aol ety Hlas)A A
Aol el A F7FeFRAAL, ik T Foldl
o Has)A %, 4, v 3 ug 5o ojsto] b xH FAVE FolHom Faidhs A
FAZE STV oH, 1 Al 9 BRAEA = AT wEbd olE A ] AgEA
o] BAE WE fodos 7+438k3 th(p<0.05). skl Abelr] ffste] Zb Ao b 279
2y TS Fol el whE ATFA g2t AHE AZske] hematoxylin & eosin Al
M EI= Foitel #2403l Aol& HolA| & How APNS HAEAT Fig. 20149 2
At} Fig. 1ol e} zFo] A7d2jolta} 2ol o] AAFAole THAEVE st AYTETL
2o Hlaskls W, HRAY 2 AT A8 ®Wolx AN AP o] e Fh
g zolg BT FE AL olek $H A= Axde A 22 AYHAH e <l
O 150 R 300 mg/kgFolg CSYJ1503 3 hAlEAe AW FEIF ol 4 den
CSYJ300 H@wEelAe HHrAg 5 A7) TAZ U A F2 0] S40] FeiehA uE H
7b g oltat Hlaskgle W, dAs =27]7} At g aA A o)k A L T 150 B
=Rt RS #FY F vk # AFARFH i 300 mg/kgFIgt CSYJ1507 CSYJ300 A S0
O3l Folol o HntEe] diE Ao A AEAol dA8] Aaglon, 53] CSYJ300
g BERAREAL] FAVE 58 Fide A Aol A b Ao A o] Aol g
o= eptl Fom FsA oJAlshe auhE et
9. =] JHA Wl mAE gF 10. = Fo AAYF WXE 9F
Higk2jo] Aol A SHtEE 7 A7) 9f A9 aAGAelE FEE w2 kxRS A
S7hs xAe] AgEAd 71 A A Aol thate] Wi 5 A ETHE 2AFSHAL
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Table 11. Effect of CSYJ on The Contents of Total Lipid
and Triglycerides in Liver Tissues of High

Table 12. Effects of CSYJ on The Weights of Epididymal
and Perirenal Adipose Tissue in Mice Fed

Fat-Fed Mice. High Fat Diet.
Groups * Total lipid Triglyceride Groups * Epididymal adipose Perirenal adipose
(mg/g) (mg/g) tissue(g) tissue(mg)
ND 73.13+5.16° 40.0814.04° NDT 0.51 + 0.07° 95 + 47
HFD 132.45+9.56° 75.17£7.94° HFD 1.36 + 0.43° 176 + 62
CSYJ150 89.18+8.44° 52.05+4.07° CSYJ150 0.96 + 0.15° 130 + 61
CSYJ300 78.98+6.09°° 46.76+4.26% CSYJ300 0.82 + 0.14° 125 + 53

* Groups are the same as in Table 3.

+ Data are expressed as meantSE (n=9).

¥ Values with different alphabet within the column are
significantly different at p<0.05 by Duncan's multiple range
test.

2 2k ZA

tz7) A2 g

TRAY e

o %

43 th Table 11049} o] mAW o5
F3F Aeg v IF A F A,
gg2toltol Ml zbzh 1.81m,
1.884) 2] %94 Al F7HE Btk H CSYJ150
Folitel A F AN F
o] el Waa|A zHzt
Aemn, CSYJ300

o

ZA]

0{

FAHAY gregol 1AW

104%, FAo] 378% 7asislry. olel A
B2 Aol o8 oplg xAe] A%
e LT Folol ofa frelHe HAE

= B ATHP<0.05).

11. A A%

Ael
P EEE
Al Vs
Lol diate] AR 915
DETHS 573 AFFosta §
(Epididymal adipose tissue) 2}

22 vAE 9P
4ol oA A 7)%5g shAw
g o o7 &

e 2

e

B

A3
A

B
>
2

o

A4

(Perirenal adipose tissue)g Z
A3ttt Table 120049} o] R
zA9 FAE AdAole 051+0.07 gol ¥

o] TR o]l A 1.36£043 go & 278 Z7}
skl ey CSYJI50 Foditel e 096015 g,
CSYJ300 FolFol A= 0.8240.14 go2 mA| 2]

o3} Wlasl A Hng 9 WA gz ¥

A7L 2¥2F 20.4%9} 39.7%] frole aE e
Wehp<0.05). kA AR E Al AnjsteE A8t
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* Groups are the same as in Table 3.

t Data are expressed as meantSE (n=9).

F Values with different alphabet within the column are
significantly different at p<0.05 by Duncan's multiple range test.

o

ol
o

)
N

o] Hjxare] A EA ‘?741 176+62 mgg
2 Aol dxTd vlaste] 1.858 F7Fsk
o Wk CSYJI50 FoTol A& 130461 mg,

CSYJSOO FolTo i 125553 mgow 77t 7t

LH:/‘rLH‘”E‘r uhebA L Tl e
]—TLoﬂ H] 5} 7H_1|17<]H<}§_11 FAZE 7
< By

Table 13. Effect of CSYJ on The Weights and Lipid
Contents of Epididymal Adipose Tissue in High

Fat-Fed Mice.
- Triglyceride
Groups * Total lipid(mg/g) (mglg)
NDT 65.466.16" 38.45+2.67%
HFD 168.24+14.72° 99.86+5.16°
CSYJ150 91.5248.75° 54.71+4.22°
CSYJ300 78.12+7.84° 50.43+3.65°

* Groups are the same as in Table 3.

t Data are expressed as meantSE (n=9).

¥ Values are meantSE (n=9). Values with different letters in
a column are significantly different at p<0.05.
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Al CSYJI50 FofitollA AAlaoly diu
=)o) 39.8%, %wawl 137% Stk 2
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ol 27t 19.3%, 51% S71eS ved B
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