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Study on the Effect of CSDDT on Hyperlipidemia

Won-Gu Lee, Yong-Gu Lee*, Uk Namgung**, Dong~Hee Kim
Dept. of Pathology, Collage of Oriental Medicine, Daejeon Univ.
* Dept. of internal Medicine, Collage of Oriental Medicine, Daejeon Univ.
** Dept. of Neurophysiology, Collage of Oriental Medicine, Daejeon Univ.

As a long-term goal for the development of new prescriptions for hyperlipidemia,
Cheungsimdodamtang(CSDDT) was examined in the present study using a rat model in which the
hyperlipidemia was induced. The major parameters related to lipid metabolism were investigated
and the key findings are summarized below. 1. CSDDT~treated animal group showed only a 4.5%
body weight increase compared to normal animal group whereas hyper- lipidemia-induced control
group increased body weight by 13.6% compared to normal animals. 2. CSDDT-induced animal
group showed a significant decrease in cholesterol levels beginning one week after CSDDT
treatment, compared to hyperlipidemia-induced control group. 3. Total cholesterol levels in
CSDDT-treated animal group were significantly decreased compared to the hyperlipidemia
~induced control group. 4. Glucose levels in CSDDT-treated animal group were significantly
decreased compared to the hyperlipidemia-induced  control group. 5. Triglyceride levels in
CSDDT-treated animal group were significantly decreased compared to the hyperlipidemia-induced
control group. 6. SGOT and SGPT levels in CSDDT-treated animal group were significantly
decreased compared to the hyperlipidemia-induced control group. 7. HDL-cholesterol levels were
significantly increased in CSDDT -treated animal group compared to the hyperlipidemia-induced
control group. 8. LDL-cholesterol levels were significantly decreased in CSDDT-treated animal

group compared to the hyperlipidemia —induced control group.
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Table 1. Composition of Basal Diet

ESSE Y 2.1%
EINE 8.0%
=3B 5.0%
=8 g 8.0%

s 0.6%
2l 0.4%

Table 2. Composition of Hyperlipidemic Diet

(Telklad Premier Lab. Diet, No. TD 90221
;Paigen high Fat Diet)
Total High Fat 17%
Cholesterol 1.25%
Chotic acid 0.5%
Normal diet 81.25%
2) %A

2 Age] A& HOEEKB (el CSDDTE
21A5hHe 74 FEL AU REFuEy
NAl FYsted FAHE T AL R
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Table 3. The Compositions of Cheungsimdodamtang
(CSDDT) cHl(g)

BEL 2 % A&
$H(EW Pinelliae Rhizoma 6.0
FREE Arisaematis Rhizoma 40
¥ B Angelicae gigantis Radix 40
no 5 Cnidium officinale 40
LS. B 3 Rehmanniae Radix 40
FM % Liriopis Tuber 40
" O Aurantii fmmaturus Fructus 40
VR ] Acori Graminei Rhizoma 40
B B Citri pericarpium 40
BHEF Poria cocos 40
B & Polygalae Radix 20
X = Coptidis Rhizoma 20
Y1 %  Bambusae Caulis in Taeniam 20
v = Glycyrrhiza uralensis 20
& X Zizyphi inermis Fructus 120
X B Jujubae Fructus 8.0

Total amount 440

3) Ak & 717
Dulbecco’s phosphate buffered saline
(DPBS-A; Sigma Co., U.S.A.), Normal saline(Z
9 A <F, Korea), 3.8% Sodium citrate(Sigma Co.,
US.A), Cholesterol, glucose =48 2ZEY
(Roche. Co., Germany), ©| %ol dut Ajeke =
7 AkE AHEE e
B A3 Apgd Accutrend GC
(Roche, Germany), blood glucose meter(LifeScan,
US.A), ice-maker(Vision, Korea), Serum
separator (54 A, Korea), Minos-ST(Cobas Co.,
US.A),
461,

7171

France), Centrifuge (Beckman Co.,

Rotary vaccum evaporator(Biichi

Japan),
Autoclave

Deep freezer(Sanyo Co.,
Co., Japan),

Ultrasonic cleaner(Branson

Switzerland),
Freeze dryer(Eyela
(Hirayama, Japan),
Ultrasonics Corp., U.S.A.), Roller Mixer(Gowon
scientific technology Co., Korea), 3%tokf37]

(S5-15000, A A =tiZ, Korea) 5& A3t

2. ¥y

D AMg 2

ANg & 9¥2 CSDDT 53& @a4#as7]
(5-15000, Mddizd)d ¥i, HFAF(ETFLA

£) 3,000 mi¢} 2o] E§3le A1z st ATt

A& 3023 % 100 CAA 05 kgf/em” 48
o7 Agsla, 2417 0TS 121 TolA 15
kgf/cm® ¢goz AGdd F CSDDT #&4<
rotary vacuum evaporator (Biichi 461, EYELA)
AN 7t 559 EXE £8ddn o EXE
gA FZAZZEYELA, FDU-540, Japan)oiA]
24N A AZE BT 127 g€ dded, 4
o7 Bure 2ALWFEIT5 T)NA BHalEA,
Ao wet BeF 52 FFH5 A st A
239

2) Hols AAe F

AP 4t 18 A8 FAF(HAT), 1E
2 E Al FAFE (xF), CSDDT F47F2
2 3o 657 F¢ AR Aol dHAY. CSDDT F
qdFe nZIY2HE AF Holg FA 150
mg/kgel 559 CSDDTE 453 oid 134 7
T R

3 AT 23
AFEL 749 A2 24 1049 0.1g &7
L

4) 8% cholesterol® glucose &%

(1) Cholesterol &7

zt F9 48 TE& 1F7Y BHR 6577 n
g Al A 001 ml¥y AEdF ¥ cholesterol &A
717191 Accutrend GC(Roche, Germany)®] strips
Z 8% cholesterol®} W3la+SL =73}
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(2) Glucose &3

67 F e vFAo g AT ANFH3Y
blood glucose meter (LifeScan, US.A)2 g9
& ZA4strh

5 ¥4 Xy A

HDL-Cholesterol, LDL-Cholesterol,
sGOT(aspartate aminotransferase)®t sGPT(alanine
aminotransferase)?] 4= JSCC UV method )
dgE ol &std A3 AFEAVIZ FHHA
o},

Triglyceride,

3. A4 24
HEHog AFPYL AANE F, ZE ARE
SEZ Jedc. ZAsy 24
student’s t-test® &3l AFFH p<0.05 A A
£ f9ddn AAFA

means *

. EEsmR

1L 2AWE f2ol we AFAs
DFAZHE Aol ARE U Aol WP A
MEE 67 FU UUE A3, 3FVEH BE
%7}

2 Ml

2
2
e
o

53 yrEe 3
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Fig. 1. Effects of CSDDT on Body Weight

Change in Dietary Hyperlipidemic-induced Rats
Control : Hyperlipidemic diet treated group

CSDDT Hyperlipidemic diet and
CSDDT(150mg/kg) treated group
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Q
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100 %= & w, jx=a2 1136 %, CSDDT Fo
T 1045 %E xRl HE CSDDT Fofof
A AF F7Heo]l ta FAsAdHFig. 2).

6%F HE SHE%)
&

90 - =

Normal Control csDDT

Fig. 2. Effects of CSDDT on body weight
change in dietary hyperlipidemic-induced Rats.

Control : Hyperlipidemic diet treated group

CSDDT Hyperlipidemic diet
CSDDT(150mg/kg) treated group

and

3. 2A¥EF fEel
o)X e 9%

REA2HE o] AIRE He AF o o3
HA Y cholesterol & 657 ¢ AHE ZHz
RA AR E He iz CSDDT FdTe
Ao vlste) & Zoz Frlsgeu, Fig. 3
o] Yeld utel o] CSDDT Folde dizTd
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Fig. 3. Effects of CSDDT on the cholesterol

level in dietary hyperlipidemic-induced rats.
Control : Hyperlipidemic diet treated group

CSDDT Hyperlipidemic diet and
CSDDT(150mg/kg) treated group
4, nAEZE Hde uwE total cholesterol

(T.Chol)®] Ws}e] wx= F&
RZHZHE o] AIRE HA AFHY I

¢ T.CholE ¥4 ZA3, HAFTS 898 +
1.9(mg/dL), 1236 £ 4.3(mg/dL),

EzF
CSDDT $9F<& 990 + 6.7(mg/dL)E WzTol
H3tod o4 UE(p<0.05) B2 AHE e
2 thH(Table 4, Fig. 4).

Table 4. Effects of CSDDT on the Total
Cholesterol Level in Dietary Hyperlipidemic—induced
Rats

Parameter of serum level
Group
T.Chol.{mg/dL)
Normal 898 + 19
Control 1236 + 43+++
Hyperlipidemic
CSDDT P00 + 6.7+

Control : Hyperlipidemic diet treated group

CSDDT Hyperlipidemic diet
CSDDT(ISOmg/kg) treated group

+ . Statically significant value compared with
normal data by T test

and

(+: P <0.05, ++: P <0.01, +++ P <0.001)
*  Statically significant value compared with
control data by T test
(x: P <0.05, **: P <0.01, =+ P <0.001)

64F WAL T Chollmgfdl)

0sOnT

Fig. 4. Effects of CSDDT on total cholesterol
level in dietary hyperlipidemic-induced rats

Hormal Doatiol

Control : Hyperlipidemic diet treated group

CSDDT Hyperlipidemic diet
CSDDT(150mg/kg) treated group

+ © Statically significant value compared with

and

normal data by T test
(+: P <0.05, ++ P <0.01, +++ P <0.001)
* . Statically significant value compared with
control data by T test
(%: P <0.05, *+: P <0.01, #+x: P <0.001)

9] glucose® €4 FA3, HIFL 780 =
63(mg/dL)2, HET2 2714 + 9.4(mg/dL)E 4}
elu dizTo] AT visted & Foz2 {94
A A (p<0.001) F7Fet et wkde] CSDDT Fo &
2 2016 t 236(mg/dL)e.2 e} dixFe H]
gt} FoAdE(@E<005) #HA E9E JeEhd
(Table 5, Fig. 5).
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Table 5. Effects of CSDDT on the Glucose level
in Dietary Hyper- lipidemic-induced Rats

Parameter of serum level
Group
Glucose{mg/dL)
Normal 780 + 63
Hyperlipidemic Control 2714 + 94+++
diet CSDDT 2016 *+ 236

Control : Hyperlipidemic diet treated group

CSDDT Hyperlipidemic diet
CSDDT(150mg/kg) treated group

+ @ Statically significant value compared with

and

normal data by T test
(+: P <0.05, ++: P <0.01, +++: P <0.001)

* ! Statically significant value compared with
control data by T test

(x: P <0.05, »+: P <0.01, ***: P <0.001)

3% WAL Glueoselmg/dL:

Horme ool

0D8DDT

Fig. 5. Effects of CSDDT on the glucose level
in dietary hyper- lipidemic -induced rats

Control : Hyperlipidemic diet treated group

CSDDT Hyperlipidemic diet
CSDDT(150mg/kg) treated group

+ ! Statically significant value compared with

and

normal data by T test
(+1 P <0.05, ++: P <0.01, +++: P <0.001)
* o Statically significant value compared with
control data by T test
(*: P <0.05, *x: P <0.01, *** P <0.001)
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6. 1A Y
A= gk

12 E Aol ARE H AF 9 A
o} triglyceride® £43 A} HALS 650 +
42(mg/dL)E, WZL 1794 + 94(mg/dL)E 1}
By dizde]l  AYwe vl FAUA
(p<0.001) F7hstich. widel CSDDT S F&
1352 + 125(mg/dL)2.2 YEh} dZFo H| o
2 A 2 =(p<0.05) E9E Yo
(Table 6, Fig. 6).

o[N
Ho

do) W& triglyceride ¥ 3}e] 1)

7

Table 6. Effects of CSDDT on the Triglyceride
Level in Dietary Hyperlipidemic-induced Rats

Parameter of serum level
Group
Triglyceride(mg/dL)
Normal 650 + 42
Hyperlipidermic Control 1794 + 94+++
diet CSDDT 1352 + 125

Control : Hyperlipidemic diet treated group
CSDDT Hyperlipidemic diet
CSDDT(150mg/kg) treated group
+ ! Statically significant value compared with
normal data by T test
(+1 P <0.05, ++: P <0.01, +++: P <0.001)
*  Statically significant value compared with
control data by T test
(x2 P <0.05, *»*: P <0.01, **+: P <0.001)

and
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Fig. 6. Effects of CSDDT on the Triglyceride
Level in Dietary Hyperlipidemic-induced Rats
Control : Hyperlipidemic diet treated group
CSDDT Hyperlipidemic diet and
CSDDT(150mg/kg) treated group
+ ! Statically significant value compared with
normal data by T test
(+: P <0.05, ++: P <0.01, +++: P <0.001)
* . Statically significant value compared with
control data by T test
(*: P <0.05, #+: P <0.01, ==+ P <0.001)

7. 1A% $%0] WE SGOT Wkl mA:
%
22Y2HE Ho| ARE WA 4AY YA

9] SGOTE A% 43, AYFS 768
129(mg/dL), WE=TFL 1338 +  13(mg/dL),

CSDDT H9+#& 926 * 89(mg/dL)o.2 e}
gz "3t CSDDT FoZolA Fa80e
. (p<0.01) 747t Yestti(Table 7, Fig. 7).

Table 7. Effects of CSDDT on the SGOT Level
in Dietary Hyper— lipidemic-induced Rats

Parameter of serum level
Group
SGOT(mg/dL)
Normal 768 + 129
Hyperlipidenic Control 1338 + 13+
diet CSDDT 926 + 89

Control : Hyperlipidemic diet treated group
CSDDT Hyperlipidemic diet and
CSDDT(150mg/kg) treated group
+ © Statically significant value compared with
normal data by T test
(+: P <0.05, ++: P <001, +++: P <0.001)
*  Statically significant value compared with
control data by T test
(*: P <0.05, **: P <0.01, #**=: P <0.001)

3% W@ AGO Tlmefdt)

asooT

Fig. 7. Effects of CSDDT on the SGOT level
in dietary hyper- lipidemic-induced Rats.

Hormul Ooatiol

Control : Hyperlipidemic diet treated group
CSDDT Hyperlipidemic diet and
CSDDT(150mg/kg) treated group
+ : Statically significant value compared with
normal data by T test
(+: P <0.05, ++: P <0.01, +++: P <0.001)
*  Statically significant value compared with
control data by T test
(*: P <0.05, **: P <0.01, ***: P <0.001)

8. LAYF Fdo] wE SGPT Wl A=
el

ilcholesterol 4o] A5 & W AFHe A
9l SGPTE A3 43 AYES 240 +
3.3(mg/dL), =TS 57.0 + 22(mg/dL), CSDDT
ForE 270 + 1.3(mg/dL)E e} g Tol
Hl3led f9A4 A= (p<0.001) 27t JERRT
(Table 8, Fig. 8).

Table 8. Effects of CSDDT on the SGPT Level in

Dietary Hyper- lipidemic-induced Rats

Parameter of serum level
Group
SGPT(mg/dL)
Normal 240 + 33
Hyperlipidemic Control 570 + 22+++
diet | csppt 270 + 130

Control : Hyperlipidemic diet treated group
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CSDDT Hyperlipidemic
CSDDT(150mg/kg) treated group
+ @ Statically significant value compared with
normal data by T test
(+: P <0.05, ++: P <001, +++: P <0.001)
* ! Statically significant value compared with
control data by T test
(*1 P <0.05, *+: P <0.01, *++: P <0.001)

diet and

6FF WHU 8GPTImg/dL)

Ll Ooatrat o8 DOT

Fig. 8. Effects of CSDDT on the SGPT level
in dietary hyper- lipidemic-induced Rats.
Control : Hyperlipidemic diet treated group
CSDDT Hyperlipidemic diet
CSDDT(150mg/kg) treated group
+ @ Statically significant value compared with
normal data by T test
(+: P <0.05, ++: P <0.01, +++: P <0.001)
* @ Statically significant value compared with
control data by T test
(1 P <0.05, *=: P <0.01, **x: P <0.001)

and

9. 1A ¥ F Hato] w2 HDL-cholesterol 3}
o wiX & &st

AFHAHE o] AEE WA AFAY dAY
o] HDL-cholesterol & #4138 A#, HATEL 945
700 £ 20 (mg/dL),

+ 45(mg/dL), WExT<
CSDDT Feoj#2 77.3 + 55(mg/dL)E et} o
Z7o " FoA AE=P<0.001) 717 e
WH(Table 9, Fig. 9).

Table 9. FEffects of
HDL-Cholesterol
Hyperlipidemic-induced Rats Level

CSDDT  on  the
Level in Dietary

Parameter of serum level
Group
HDL-Chol.(mg/dL}
Normal 945 + 45
Hyperlipidemic Controf 700 £ 20+++
diet CSDDT 773 + 550

Control : Hyperlipidemic diet treated group

CSDDT Hyperlipidemic diet
CSDDT(150mg/kg) treated group

+ ¢ Statically significant value compared with

and

normal data by T test
(+1 P <0.05, ++: P <001, +++: P <0.001)
* 1 Statically significant value compared with
control data by T test
(x: P <0.05, *+: P <0.01, #+++: P <0.001)

3% WALl HOL-Chel (mafdl]

os8DOT

Wormal Dostiel

Fig. 9. Effects of
HDL-cholesterol
hyperlipidemic-induced Rats level

CSDDT on the
level in dietary
Control : Hyperlipidemic diet treated group
CSDDT Hyperlipidemic diet
CSDDT(150mg/kg) treated group
+ ! Statically significant value compared with

and

normal data by T test
(+1 P <0.05, ++: P <001, +++: P <0.001)
* @ Statically significant value compared with
control data by T test
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(*: P <0.05, **: P <0.01, *+*: P <0.001)

10. 2AEF fgo) M
sto PIAE &%

Y 2HE Aol AlgE 9
9] LDL-Cholesterold 43 A3 AAT
+ 0.8(mg/dL), I=TFL 428 + l.3(mg/dL)i 15
Ely wtH CSDDT 592 162 + 1.2(mg/dL)2
2 yeh} dzged v3ky %91"6‘ NAE
(p<0.001) E£%& el ATH Table 10, Fig. 10).

LDL-Cholesterol *#

e

Table 10. Effects of CSDDT on the
LDL-Cholesterol Level in
Hyperlipidemic-induced Rats

Dietary

Parameter of serum level
Group
LDL-Chol.(mg/dL)
Nomal 146 + 08
Hyperlipidemic Control 128 + 13+++
det | cspot 162 % 120w
Control : Hyperlipidemic diet treated group

CSDDT Hyperlipidemic
CSDDT(150mg/kg) treated group
+ ! Statically significant value compared with
normal data by T test
(+: P <0.05, ++: P <0.01, +++: P <0.001)
* @ Statically significant value compared with
control data by T test
(x: P <0.05, **: P <0.01, **+: P <0.001)

diet and

CSDDT on the
dietary

Fig. 10. Effects of
LDL-cholesterol
hyperlipidemic-induced rats level

level in

Hyperlipidemic diet treated group
diet

Control :
CSDDT Hyperlipidemic
CSDDT(150mg/kg) treated group
+ 1 Statically significant value compared with
normal data by T test
(+1 P <0.05, ++: P <0.01, +++: P <0.001)
* 1 Statically significant value compared with
control data by T test
(*: P <0.05, *+: P <0.01, *=**: P <0.001)

and

V. % %
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2 304 o]l 3=

A ME nAEFS IDL NdWe] Frtate A
02 ¥FF FUz="HEFS FAHAW Frstn
LDL Zd2HE2 ZasAY Fdolng. U=
2 Apo E oj2e 2 ztelA IDL A Astrt ¢
lojm, 3 7isAs By R viwAd 2
T At

A VY 2x¥8FL VLDLY F718 FA4A %o
&3, VLDL &4 #33 oAb Zelizk 2 d
o] grh P £33 BE dFES nFA
ARPF S ANVE nAdFolt. nFd4o] F
& f=E o] o, G, vt R AF A

2 B F Yo
A vy ax¥FE& B2ulaAEFY VLDL 9 4
s02 PAFd FAYe] A5 ddew
VLDL i}*é g3 Z2e]jag ¢ VLDL diAg
g & F AUtk U fE Wz ndFAH

LA 2] ]‘11 <l vigholA B 4 gl

olo] th3 B X8 EE StatinAl %Z, FFA
&2 A, Fibric acid @ Nicotin acid $°] Al&5
3 Ao, Statin Al EQ HMG CoA Reductase
A& A Lovastatin, Simvastatin 52 AU F
g2elE AP #H3E= HMG  CoA
Reductases J@Fo2H FF Au|FAGY
ZY2HENE ARHoz FEL
A 7ol A iiﬂ*ﬂlf"”] =@
g ZHAH,
A

ERIEEE]

S E #

A st HFAke

2o r1r

2 7Z+AA1Z1t)h. Nicotinic acid <AlE A 9HA) Eof
A fEA gAY 4, ApoAl 9 8ol ES

ZaAA VLDL 44¢
FEANEL  Lipoprotein lipaseE &4 3HA1A
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