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Study on the Effect of SGHHT on Hyperlipidemia
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As a long-term goal for the development of new prescriptions for hyperlipidemia, SGHHT 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. The body weight of hyperlipidemia-induced rats began to show lower body
weight beginning one week after SGHHT treatment compared to non-treated control group
animals. 2. Cholesterol levels showed a significant decrease beginning three weeks after SGHHT
treatment, compared to hyperlipidemia-induced control group. 3. Total cholesterol levels in
SGHHT-treated animal group were significantly decreased compared to the hyperlipidemia-induced
control group. 4. Glucose levels in SGHHT-treated animal group were significantly decreased
compared to the hyperlipidemia-induced control group. 5. Triglyceride levels in SGHHT-treated
animal group were significantly decreased compared to the hyperlipidemia-induced control group.
6. SGOT levels in SGHHT-treated animal group were significantly decreased compared to the
hyperlipidemia-induced control group whereas there was no significant change in SGPT levels. 7.
HDL-cholesterol levels were significantly increased in SGHHT- treated animal group compared to
the hyperlipidemia-induced control group. 8. LDL-cholesterol levels were significantly decreased in
SGHHT - treated animal group compared to the hyperlipidemia-induced control group.
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Table 1. Composition of Basal Diet
Ee LR 2.1%
x|t 8.0%
=M7 5.0%
z32 8.0%
By 0.6%
ol 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%
Chelic acid 0.5%
Normal diet 81.25%
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Table 3. The Compositions of Sungihwalhyeltang

(SGHHT) ()
BEL 4 B 3 A&
EMF Cyperi Rhizoma 8
5 = Linderae Radix 6
B & Citri pericamium 6
¢ H Pinefiiae Rhizoma 4
B%ZE Poria cocos 4
& M Atractylodis Rhizoma 4
8 Angelicae gigantis Radix 4
n & Cnidium officinale 4
FEE Paeonia Radix Rubra 4
nox Aurantii immmaturus Fructuse 4
LR 4 Platycodi Radix 4
g i Angelicae davuricae Radix 3
x & Aucklandiae Radix 3
H E Glycyrrhiza uralensis 2
4 ¥ Zizyphi inemis Fructus 8
Total 440
amount
3) AY 2 717
Dulbecco’s phosphate buffered saline

(DPBS-A; Sigma Co., U.S.A.), Normal saline(Z
Q) )2}, Korea), 3.8% Sodium citrate(Sigma Co.,
US.A), Cholesterol, glucose 248 XE¥Y
(Roche. Co., Germany) & A& on, o]
of Ant Aok EF AlFE AME3Ath

2 d+e A8¥E 7171 Accutrend GC
(Roche, Germany), blood glucose meter(LifeScan,
US.A), Korea), serum
separator (34]%, Korea), Minos-ST (Cobas
Co., France), centrifuge(Beckman Co., U.S.A),
461,
Switzerland), deep freezer(Sanyo Co., Japan), &
AAZ7|(EYELA, FDU-540, Japan),
(Hirayama,

ice-maker(Vision,

rotary vaccum evaporator(Biichi
autoclave
Japan), ultrasonic cleaner(Branson
Ultrasonics Co., U.S.A)), roller mixer(Gowon
scientific technology Co., Korea), %232 7]

(5-15000, ML e, Korea) 5& AH&3 o

ANE & 9¥HE SGHHT 538 357
(S5-15000, MgditiZ)ol] Wi, HAF (E7Y4
) 3,000 migt #o] £ 32 H@sqTh
AL 308 ¢ 100 ColA ¢4 05 kegf/em’2
Aesla, 2417 3082 121 TAA ¥ 15
kegf/cm’® AEEHA 0% 71402 53] ¢t W
BE do ¢S 10 keffem’e] 2 9 74 §F
Al & gtE "HE g FAzvh oA 3AMIF T
2@el ¥ SGHHT rotary  vacuum
evaporator (Biichi, EYELA)JA ¢ F%8to
EXE ®8% F TZAX71(EYELA, FDU-540,
Japan)oll A 24A17t B2 Axso EX 148 g&
At dojd BLe 2ALYEL(7H T)A
sty g 3EZ FHT5 43 ALE
3ttt

> X ]
FEAL

2) Holst HAe] Fof

AYFTE AW 1Y AR FAZ(RAD), 12
d2HE AR FZ (EF), SGHHT Fol@
o 8] 65 $& A% o] stk SGHHT ¥
dze nBA2HNE Az A% Aolst ¥
SGHHT 150 mg/kg 5 %& 457 =14 1384 7
7 Felsgeh

3 A% 24
AZL 74 A2 24 104 0.1g ©97
ST LTS

4) 8% cholesterol®} glucose &7

(1) cholesterol &3

7t 79 A4Y FEES 1579 BHFo2 6570 B
g Aol 0.01ml¥y ANE3F F cholesterol FH
717191 Accutrend GC(Roche, Germany)2l strips
2 ¥3F cholesterol?] Ws#S AU

(2) Glucose &4

657 F me v HAE AF HHdA
blood glucose meter (LifeScan, USA)Z 8 d#g
238t
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Triglyceride, HDL-Cholesterol, LDL-Cholesterol,
sGOT (aspartate aminotransferase)®} sGPT{(alanine
aminotransferase)?] A EE JSCC UV method?l
Y E ol fstd A AFEA7NZE FAHINA
L=

3. TA%H 4

AFHoz ¥PL ANE F, BE ARE
means + SE.2 vehigth BASH #Ae

student’s t-test® F3}o] HAF3}0] p<0.05 91 A
< Hositia QA

M. gE&HR

ﬂﬂ Nz %

A A A

ES AHE Ax dxFL A
Aol wlsle] A& AF FI JElgm,
SGHHT Fo 1Fd 32H gz

7 B

A37] Al & thFig. 1).

ATA UN @)

2SHAHE NolALE B0l FA (Weeks)
igh-Sulesant Bet)

Fig. 1. Effect of SGHHT on Body Weight
Change in Dietary Hyperlipidemic -induced Rats

Control : Hyperlipidemic diet treated group

SGHHT Hyperlipidemic diet and
SGHHT(150mg/kg) treated group

2. AAWZF Fuol e AF WsE

nZALUE Aol ARE U A WP

A WL 65 T AHE A

For AHEL
100 %= 2 o, d=72 1136 %, SGHHT %<

7+ 1018 % 2 dixwol vt SGHHT Foi+
AN AT F7HEel tha FA AT (Fig. 2).
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Fig. 2. Effect of SGHHT on Body Weight in
Dietary Hyperlipidemic -induced Rats

Control :

SGHHT Hyperlipidemic
SGHHT(150mg/kg) treated group

Hyperlipidemic diet treated group

diet and

3. nAEF
vAE 9%

ZEIY2HE o] AIRE HQ AFH W
AW cholesterol =X & 65 T AHE A,
oA AARE YA dEzEd SGHHT FoF2
AT vt 8 Zog Frhed ey, Fig. 3
of Yehd wiel o] 3FAFE SGHHT 54T
S dEz2Fe sty foHo FH2HEY 4
o] 43t

cholesterol®] i 3}

AR EEREEN]

WLl B A B o M (mghl)

AN 2EHB Nolaa s0l FR (Weeks)
(high-choletaml et}

Fig. 3 Effect of SGHHT on the cholesterol
level in dietary hyperlipidemic -induced rats

Control : Hyperlipidemic diet treated group

SGHHT Hyperlipidemic diet and
SGHHT(150mg/kg) treated group
IA"EF -ghe] e total
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cholesterol(T.Chol.)9] ¥ 3l v]x]:= 93

LEY2HE o] ARE < AFe] A
9] T.CholE ¥A43 Z3 AIFLS 88 +
19(mg/dL), W< 1236 + 4.3(mg/dl),
SGHHT 52 101.2 * 45(mg/dL)2 23l
Hjgte] f9A4 U=(p<0.05) T4 &3S Jehy
2 tHTable 4, Fig. 4).

l

of SGHHT on the Total
Dietary Hyperlipidemic

Table 4. Effect
Cholesterol
-induced Rats

level in

%‘fi}
A=y e AHe APy
780 *
63(mg/dL)2, =TS 2714 + 94(mg/dL)E 1}
B dizdol Adddl Hetq & Zog {94
QA F7HE A THP<0.001). ¥EHeol SGHHT %o
T2 2100 + 352(mg/dL)ez Yehd dizdol
Hlgte] oA QlE(p<0.00D) #FHA &3E ey

9loH(Table 5, Fig. 5).

5
9] glucose% =4 A
27
H|

Table 5. Effect of SGHHT on the Glucose level
Parameter of serum level N = o
Group in Dietary Hyperlipidemic —-induced Rats
T.Chol(mg/dL}
Normal 898 + 19 Parameter of serum level
. ’ Group
Hyperlipidemic Control 1236 * 43+++ Giucose(mg/dL)
det SGHHT 1012 * 45 Normal 780 + 63
Hyperlipidemic Control 2714 + 94+++
det | gGHHT 2100 + B2

&
-3
»
%

totmat Contml SGHHT
Fig. 4. Effect of SGHHT on the total
cholesterol level in dietary hyperlipidemic

-induced rats
: Hyperlipidemic diet treated group
diet

Control
SGHHT Hyperlipidemic
SGHHT(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)

and

Ed

-
Toana

-
l g

Fig. 5. Effect of SGHHT on the glucose level
in dietary hyperlipidemic —induced rats

Control :

SGHHT Hyperlipidemic
SGHHT(150mg/kg) treated group

+ ! Statically significant value compared with

Hyperlipidemic diet treated group

diet and

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
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(x: P <0.05, =+ P <0.01, **+: P <0.001)
6. LA EF firo] WE triglyceride ¥ 3}lo] n)
¥

nZH2EE o] AARE H AFH AW
9] triglyceride® #4% A3 AT 650 ¢
42(mg/dL)E, RETLLS 1794 + 94(mg/dL)E
Vbt izl 4T viste fAAMUA F
b thH(p<0.001). ¥kHe] SGHHT FdT&
1244 £ 52(mg/dL)S2 2 YeElY tizTo H|&tyo
T AU EEP<000D) #FA2 EFAE YUY
(Table 6, Fig. 6).

Table 6. Effect of SGHHT on the Triglyceride level
in Dietary Hyperlipidemic-induced Rats

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

7. RAYZF Sl W2 SGOT Wape] w A&
3%

AEFHLHE Aol ARE ¥ AF AW
o] SGOTE ®¥A% A, HA4LLE 768 +
129(mg/dL), W&TL 1338 =+ 13(mg/dL),

SGHHT 4 3-& 775 + 44(mg/dL)E e o)
Zo Hse SGHHT FodoAd fod4dids
(P<0.001) 2 A#%E Yeli Ao Table 7, Fig.
7).

Table 7. Effect of SGHHT on SGOT Level in
Dietary Hyperlipidemic -induced Rats

Parameter of serum level Parameter of serum level
Group Group
Triglyceride(mg/dL) SGOT(mg/dL)
Normal 650 + 42 Normal 768 + 129
Hyperiipidemic Controf 1794 + 94+++ Hyperlipidemic Control 1338 + 130+
det SGHHT 1244 + 52w diet SGHHT 775 + 44ume

e
Rk X

A
1844

Contm

Nootrmeal

SGHMHT

Fig. 6. Effect of SGHHT on the triglyceride
level in dietary hyperlipidemic -induced rats.

Control : Hyperlipidemic diet treated group

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

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

(+: P <0.05, ++: P <001, +++: P <0.001)

and

Fig. 7. Effect of SGHHT on SGOT level in
dietary hyperipidemic -induced Rats.

Control : Hyperlipidemic diet treated group

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

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

(+1 P <0.05, ++ P <0.01, +++: P <0.001)

and
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*= © Statically significant value compared with

control data by T test
(x: P <0.05, #x: P <0.01, *#++: P <0.001)

8 mnA4¥
23

nFH2HE o) AEE
9] SGPTE +4 At
33(mg/dL), ZF2 570 *+ 2.2(mg/dL), SGHHT
EdFe 346 *+ 82(mg/dL)Z e} diZFol
ujate gastdod fode vehid wgc
(Table 8, Fig. 8).

wo] wE SGPT ¥t WA &

olN
o

st

rlo

Table 8. Effect of SGHHT on SGPT Level in
Dietary Hyperlipidemic —induced Rats

Parameter of serum level
Group
SGPT(mg/dL)
Normal 240 + 33
Hyperlipidemic Control 570 + 22
diet SGHHT U6 + 82

-
=}

-
=3

g

Y
o

24

N

Normal

65 % WHU SGPT(mg/dL)
s 8

=

=}

Control

SGHHT

Fig. 8. Effect of SGHHT on SGPT level in
dietary hyperlipidemic -induced Rats.

Control : Hyperlipidemic diet treated group

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

and

- % fo] @& HDL-Cholesterol %3
of MAE &%
TEHAHE Aol AR E "ol AH HHY

o] HDL-CholesterolS #X3 Az AT
945 + 45(mg/dL), HETS 700 + 2.0(mg/dL),
SGHHT %12 834 * 5.1(mg/dL)2 YEY o
z7o et FeoAd A=(P<0.05) F7HE vrE
gl tH(Table 9, Fig. 9).

Table 9. Effect of SGHHT on HDL-Cholesterol
Level in Dietary Hyper- lipidemic-induced Rats

Parameter of serum level
Group
HDL-Chol.(mg/dL)
Normal 945 + 45
Hyperlipidernic Control 700 £ 20+++
diet SGHHT 834 * 5.1+

Fig. 9. Effects of SGHHT on HDL-cholesterol
level in dietary hyper- lipidemic-induced Rats
level

Control : Hyperlipidemic diet treated group

SGHHT Hyperlipidemic diet
SGHHT (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)
10. 2485 fddd W& LDL-Cholesterol ¥
glo)) A= &7
RFE 2 E Aol AEE Hl AFY AU
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¢] LDL-Cholesterol& #2413 A7}, FALL 146
+ 08(mg/dL), HFZTL 428 + 1.3(mg/dL)E
Ebvt wei(p<0.001), SGHHT %4972 160 +
09(mg/dL)E Yept dizad] Hlate {4 3
E #Zx2(E<0.00)E YEhci(Table 10, Fig.
10).

Table 10. Effects of SGHHT on LDL-Cholesterol
Level in Dietary Hyper- lipidemic-induced Rats

Parameter of serum level
Group
LDL-Chol.(mg/dL}
Nomal 146 + 08
Hyperiipidemic Control 428 + 13+++
det | sgHHT 160 + 09w

@
«

a

4 &

{magsdn)

wbh

18

i

SGHHT

~n
=]

144

L

Nomal

EE% FHU HOL-Che

Contol

Fig. 10. Effects of SGHHT on LDL-cholesterol
level in dietary hyperlipidemic-induced rats level
Control : Hyperlipidemic diet treated group
SGHHT Hyperlipidemic diet
SGHHT(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 <001, **+: P <0.001)

and

V. % %

Sedete] A AR AR B4 dHn
W e 2AWE 5 AYBA A8 99 A

FA7t AREAN & AgA thgoez A,
A8 Az gEHT Ag?

LAEFL 2 g 71Eo g B F3
1S gloy, 8% AdwsEst A%

g% 3 ZU2dHE, AuF gy ZHs
(LDL) %& S X vk(triglyceride)? %7}
A ol Asd 4HE 2I”,

ol nAYF S F2 K&K HFme W
FoAA tFoxm Qled 2
Z EE Ast 2L g3
of FRtEE olded EE
A4, 43t Fo ooz QU BEMHE B
olu} WA A& S0z oPHm 9 %
o HFE Fi A¥EH 44 A7 olFoAn
2t

2 5 ¥ 2de Ay JA Hx
glucose, Z#|2€HE, FAAXY 2 SGOT, SGPT
5o A3 i AW Ao ez, ¥
oA WHAE &4, dAMEe B39t AF
Axe Y4 SO v|Fo no} FAFAHNF
9 2¢A #MY HAAFYJ AW W(fatty streak
lesion)®] 7] #AHo=2 Az}

ZY2H2L 8% 300-500mg AEES AFH A
T AW AHEI} FEHl UYrAE digos
gt 59 F FH2HE FEE T2 L,
A FEAAHE AT F5F 2 ol
#dste o7 A FAeHI, AW A gAL
ojde AREEA FR3T Tx A A o f
o} A3t AR ol FHF AHZ A o)
gdga ol Fol] EAEA HY A PFo] fis
I FATNAESF Fo U] A

LA AHEIFTS S48y 718 g
Az oln g7 484 Ja®, duixsr AF
T glol 8% Fd2dHE AUt 2o 4743
ZFol 2% HPAPAAAEY FHo] Frtsta, F
Y 2dHE 27 22 JAEA AL HoldA =
oln| g FFAs7t dAYTdE dF B
W oy}

2 AFA AU cholesterol M3t Fig. 39
vebd bl o] 3FARE SGHHT FHEL
gzl HEte feoHoz FH2HEY %ol

7l

o

O
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7238t a, T.Cholesterol
o {94 UE(p<0.05) #x
(Table 4, Fig. 4).
Triglyceridel® ZAF Ao mE Xfo],
o5 HIo §F F o7 @13 dAE
= J.Z] o)\l u]u]— %uﬂ?—i

AN gzl W&
78 veEuAd

g
X
ok
r:i‘
i
X2’
X
dciw P
ofl
_"lix-—m
2 oo oM o Lo

s
deorr oo

)

B Ay AU triglyceride SGHHT
Fo oA dizwel Hlatd f24 3l=(p<0.001)
A AHE Uehd o 2/ (Table 6, Fig. 6), & A
87} LDLY A%, HDLY A3te} Fukd A A o

Aol olg o)A B A oF wFH
triglyceride® Z2A171e A37T &€ € 5 A
o},

X A &9 A (lipoprotein)2 H] 4=-& 4] (hydrophobic)
9 ZH2HE o 2H Z(cholesterol ester)?t FA4
A 9} (triglyceride) Mo ¢x|stn, &FoE &
2391 1A A (phospholipid)# 3 7§ ©]9] ofE A
A9l (apolipoprotein : Apo B-100, Apo B-48,
Apo E, Apo A-1, Apo A-T, Apo C-I, Apo
C-Me] YA EHE N 87 HE3WA
A FE4 879 8F #AL T Hed
QA gk o] awe z Az W"“’é]"] 2%

Zgwol 7 Z+= 2 £ 3 E(chylomicron), &

AdEXge AUsAgw 2 ags Xgdo
THEh

ZAY =R G (very low-density lipoprotein,
VLDL)2 oA fexgitez gz
A& gukstm, H|gh
3 d3E HH 53 2
o] B& u Frtstm, W WRveE 1
Ttolt},

A5 A (low-density lipoprotein, LDL)&

A

Ae
o
T

VLDLZ5E 4453 Apo B2t
A3 6010 %5 EALAEE
4gasl A

st don,
£¥kata o
oF 75 %9 LDL A= AlETHe
LDL &A% ZAgE T3 AN AALIY &
3 AulF AuWE thopdt Av|e xRS VL
A 4 gH2 dFd EAsn, 1 7hed
small dense LDL proteoglycan®l W§ 3=
7b Eol @ UdE & Faete Abstel FH st
143“ 53] Aulg Ao A Azt gAAE
Eo] AZHE HEE 31, §AHAEE TAH
HRE fFEdvs HoA A 2B o]&H
b, & d¥exes dzad Hstq F94 A
E(p<0.001) 747 vEbtH(Table 10, Fig. 10).
39 % 2) &+l (high-density lipoprotein, HDL)-&
A77b A Aa 3k FolA §A4 =Y Apo A-
I9 Apo A-II & 7FA 3 9t} HDLS ¥ A
ZY2H S92 20-30 %5 W3y, #HAAE Z9
2HE o} 4 MY A A(lecithinicholesterol  acyl
trasnferase : LCAT)9} 37 {E3d ZH2HES
o2 ¥y FFoE WMAMHIEE FoEH AR
Wy %39 cholesterol®] AA 2o BAF}F?,
olul 71&9 AFoA HDLE 5 H73 859
F8 4w AR, ¥dF AEE FHFSE A%

ml

rlr :

Fl

el FaF Aol Hcohe ARdol gEA
i, #AFNA 5, 8%, dtriglyceride @F 2
HAN FoAA FRAsZ #AgdE A JA B
e =82S 534 rna®¥P¥g vt g

2 AFeA e HDL-Cholesterol ¥ 3=
SGHHT %o FolA dizFol vjde F94 3l
E=(P<0.01) 5718 Jeld A (Table 9, Fig. 9).

g3 FU2HE 1 mg/dt €Y W g A8
AgY APYEE 2-3 % FoJEY, WM 2HF
AgHe 1 mg/dl =& o vivd 2-3 % A8
A%S 29 F UvE 7IE Bue A 2F 2
I 5 T B W, F F aAYF g
AAzA e e glo], A AR FEH= A
ol gt HAo] HEA o]Fojzot & e
Bl

V. & @
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1. 2AEF HEd mE AT HIdAe
SGHHT F4FNA Fo 159 FHYH gL
v gt AF F7H7F FAaE7] A ReE

2. nX¥F Feo| WE cholesterol W&
SGHHT FdowolA 35:ARE dzTd 83y
fodoz ZY2HEY o] #adATh

3. 2X¥8F fFo] mWE total cholesterol ¥ 3}
¥ SGHHT FowoA ohzol H3te {4
RNE BF2E YERAD

4. 1A¥Z HFdod & glucose HWHIE
SGHHT ¥4FolA izl vlsleg fo4d ¢
t #2E Jehdg

o]l wE triglyceride W3l

AT A o vstd {94 Sl
= ZA2E Yerddoh

6. AAYE HFEd wE SGOT dWse
SGHHT F4 oA dxTol sty fFodUs
242 EFHE JeEbd 9 SGPT ®Hsle foligol
YehA] gk

7. A ¥ F fF&eo] m@E HDL-Cholesterol ¥ 3}
SGHHT F4oTdA dzFd Hgted 94
' F7He JEhSdh
8 1X¥F {2 wE LDL-Cholesterol ¥ 3}
SGHHT %F42ddA gz st 94
= Z4AE JEidd.
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