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ABSTRACT

+In- the present study, the therapeutic hypolipemic effect of water extract of Saengjinyanghyul-tang (SJYHT),
a herbal extract mixture for treatment of diabetes in oriental medicine was tested in Streptozotocin-induced
“diabetic hyperlipemic SD rats. For detect the therapeutic effects, the test articles were once a day dosed for 28
days by. gastric gavage at a dosage 1000, 500 and 250me/kefrom 25 days after STZ-dosing, and the changes on
body weight and gains, serum LDL, HDL, Triglyceride and Total Cholesterol levels were observed. In addition,
the effects of test articles were compared to that of Simvastatin, a well known hypolipemic agents 10meg/ke-dosing
group.

Base on these results although no meaningful effects were detected on the serum HDL levels, it is concluded
that Saengjinyanghyul-tang water extracts have relatively good favorable effect treatment of STZ-induced diabetic
hyperlipemia because they showed clear evidences inhibit the increase of serum LDL, Triglyceride and Total
Cholesterol levels. Therefore, it is expected that Saengjinyanghyul-tang extract has favorable potency to
‘devélopment hypolipemic drugs. In addition, about 1000me/ke of Saengjinyanghyul-tang extracts have similar

-, effect compared to-that of Simvastatin 10mg/ke. The effective dosage of Saengjinyanghyul-tang water extracts in
the present study was consuiered as below 250me/ke.
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wgeow A o  RHAFHe EuA
(atherosclerosis) & Y0713, o|& Q&) BAFEw
(coronary artery) AlZAAZol} ¥ 23 2z

34 4 & YA 5 e AR 93
AR AW FHAE B B ST HHE
A% 71 Foll IAEF e Algro] gl AL,
AT FYetelvt rEzA (44 328 AR &
AR A, Bad, A 7% AslE, AR
HE Y YL FEE 5SS E 4 Y9 2R
AL 49 71 A8 PEFos 249 &
gem, ol 714 2 Aoz Buyie B
F Sivk g A8 8 S cholesterold) =
7} A HE Aoz guA o,

A7) w2 FAo] W oz Al A
A2 #H9) F259 4 FTAYF 239 )
3 @ A3t APHeA gton oF 439
AEXd HAE F2E2AME YUY (4verrhoa
bilimbi)', M=o} (Radix Paconiae Rubra)’, %3
(Scutellaria baicalensis), A=A (Cassia tora)’,
2" 2 AX (Acorus calamus)® 222 5 B2
FEE 9% IAYZF X2adrt BuseA
stom, Zefjo] SojM: B 228 B} ogl,
ANEGY 5 A 2280 U3 x5 9] A
FH3 e IAEEY WP1FES 219 84
% % ZY2HE, LDL(low density lipoprotein),
Triglyceride®] zta~¢k 413 <l HDL(high density
lipoprotein) 9 F7+8 FEHo = AfHw, gy
WA zAHE GadAd IAERERRE &%
IM#E; diabetic hyperlipemia)& wi-¢- 838 dx
W W= 2 812" Streptozotocin (o] 8
STZ) 4% rat 3%4 TGN S BuA 717
Fo] 2, o] 79 "STZ ¥ rat A
IAEFolg Balx, ojgd STZ 4% rat Bk
WA IAYF 26N Q4 7HA] HAE 258
=9 ¥IALF 237} Hrisleln g
CEBRROGS HEE AEsty HiEE 2

it

=N

38 - Hlsl - Y E - WES

Bge] Zel oy Aoz ¢eA Qo gepy
AEROES BxHY J3HE 99 A g
53 XS Foll Hold EHE el Aoz
A=, ST7 4 S A rato) EiEEmnE A
A F 2 &4 3RS 9% ey 2
g o Aol vAE 194P oA LuseiA g
o, o}A7A] FuwA TAYF] Hud oL
ARG TAYEZ 93t Hrke A A
FETe] A BuE Fold 4 g

E AN e HihEE 9 BEERY &1%0
e ARERnES] FREA IAESR A3 K
RE Fqld) ¢isle STZ %4 35 % rat Bk
W RS g3 o8 AEELE B F2EE
wfed 314 1000, 500 ¥ 250me/ke SHOF Fof
g % 8% 2 LDL, HDL, Triglyceride ¥ Total
Cholesterol®] W3}-5 HAs A sfgie), =3 A
A9 44 2AES { $943) HeAz 7}
A dey] AT 9% Simvastatin 10me/ke 5o
<3 vlaste o3 AHAE dgirldl Ryse
ufel}, :

I ## % Bz

1. MEEE

AY5Ee 6599 ¢ Spraque-Dawley
(SD) rat (Charles River, Japan)E A3A 374
of 10U7 £8AR & Age] ARgsglow,
AYTEL 4 & 9 12014, & TRl E o]
e ARFEE O FEd R
polycarbonate cagedl 4-&3k%, &% 20-25T %
FE 0-B%E 2AY FEANLNN ARsge
o, BTl 12 RARe R AT As
2 &4E AREA AAT 4 UES FFANL
o, FARdst HF BAA 1247 HAA
. ARFEL pieric acidE o]43ted AA W
2E Apgslge). 60 vlele STZ F92 3uud
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4l 2 FEE9 Steptozotocin F¢ DXHZ0| E F1t

st on, 12vkele U %o AeAdS
e Rd o§ Aoz Agsgd. e
AEFEL “Guide for the Care and Use of
Laboratory . Animals = [Department of Health,
Education, and Welfare Publication (National
Institute of Health) 85-23, 1985]"o) Zslod H
gl

2. ¢ &el :

AR TE AT E ST BTN E STZ
T 219 ¥ g 378 YAZ )
‘4 40%°l’z} FHE AYTES Bud S AY

E (8% 20meg/dl o)A E RFsigen gy
‘§°] 443 e APERE MAS, A3
Aot HAHHA & ¢ 7 6uleR Ao AlL
stgom, AT A AFRolrt vjnA
A& 6uteld AA st} Aol Agsigieh £ A4
YoM FHA JAE STZ g 59 W
d2F STZ BxH4 IA¥E 321 = 77
Simvastatin 10mg/ke FoJF (N2 HE), STZ %
=94 T 3 AEELNS B 22T 1000, 500
W 250me/ke F4F (o3t TL T2 2 T3)¢ 674
TOE FEIGH.

3. %E9 =H 4 £o
hzA _ o 2 '
R Al A BE dAE drgdus
o el Folsle MG AL Asiy
on, e (FEAE) Mo $AF AERmng
L2 1859 243 L Table 19} 7&‘4

AR - : .

AR A 20RE e (696 8g) %3}"% ZAA)
+ 4000n 2 7td FET F FQ S48 gy
< rotary vacuum evaporator (N-N type: LAB
Camp, Dajeon, Korea)2 78} - 323} HzAM
9 #2488 A& I programmable freeze dryer
(PVTFDI0A: IiShin Lab., Seoul. Korea)E AH&
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Table 1. Composition of “Saengjinyanghyul-tang’
Used in This Study

¥ ngelicae gigantis Radix 375
=EST Paeoniae Radix Alba 375
K Rehmanniae Radix 375
#£% Liriopis Tuber 375
n = Cnidii Rhizoma 3.00
% Coptidis Rhizoma 3.00
KR Trichosanthis Radix 2.62

508:(%YY)  Anemarthenae Rhizoma  1.§7

FEH(ES))  Phellodendri Cortex 1.87
& A Nelumbinis Semen 1.87
5 Mume Fructus 1.87
oW Menthae Herba 1.87
"B Glycyrrhizae Radix 1.87
Total 13 types 34.34

st BA AZAA 1 2 600g = 12005 (4
& o 1863%)% & 325 oo *\Jﬁéc’i} AHe-8}
Aot

3) 29| 2o _

H2FE FIZIME  Simvastatin  (Sigma,
USA) 10ne/ke® 2 ZF4el £aAHA 5al/ke
o 4oz vy 134 ArEdsigon] 4
EOE B 32T 1000, 500 D 250me/ke e 47
PF 250 ¥ WY 134 AFBdsig,
=g AA H2E € A4NE FYE %
4T EF4E ApknE 2259 T 9y
2 Bq3gd. 2E AYEy 3 WA
(vehicle): STZ %o} 25Y3uE B} A5
of5}¢]c),

4 |:_|.l_u:1A-| _‘ﬂ_xlﬁxol é» _

STZ (Sigma, USA) 60me/kes 50mM Cltrate
Buffers] o 5mi/ked] 53 513 3_70) Eo3}
o gx¥s -rr‘%_}?‘}’ﬁ':‘r ol AAFE 50mM
Citrate Buffershg Sost uijoz 5"‘3‘— —r/\}d‘ﬁ



o} STZ %o 219 2o Hrg o
o ¥la) oF 0%l $71Hd 4 ‘é 24 s
W AYEE (9 320me/dl o E s
STZ Fo 219 F9| gk AL, A bz
<, Simvastatin 10mg/ke FoI<F, FiEEMLE B >
25 1000, 500 9 250me/ke Fol oA 22} 97.67
£ 11.91, 339.00 + 12.63, 33650 + 24.05, 336.00 =
10.35, 340.00 + 16.69 ‘}l_ 339.67 £ 12.93me/d1Z F
A5}, BE ST7 3 FEFME AT v
A A e (p001) ke Z7b7t 117‘451
fom, BE AREOLE ¥ FEE Fo
Simvastatin FoJ oM T wiA Az2LH

grpako] A A oA xS AN
o B3] 246.08%< =) Wk 45}‘41%‘ o
Simvastatin lOmg/kg el 1000, 500° 4 25(0mg/
ko] AREIE T F2F S2AME A o
Z7o vl 22 044 ~059 059 ¢ 049%4 &=}
3o g Jepfolh

-14

r{J L)

AL

oﬁ :10 ™~

.,:‘é APEEL ST7 B 35 % ethyl ether®
sl g g okst A% (orbital plexus)olA] <k

109 PAe AHs}ed, Y 294 NaF tube
(Becton Dickinson, USA)®+ 4l clotting
activator7t € serum ¥R (Becton
Dickinson, USA)elA ¥AE& Eestgen, %
AN BE AFEEL Rompun® (Xylazine
hydrochloride, $-8%F) 02ne/ke 273 FAlsh
o A7, Ketalar® (Ketamine hydrochloride,
F2FY) Ing/ked 37 FARBL wpAND o,
Meste] B dlNLE Sue) YA Ast
Aot ol F A" FALE Ut clotting activator
7} 49 serum ¥21%% (Becton Dickinson, USA)
oA AL BYslgch 2E 4L Y o9&
1217E e]ufell 3,000rpmo2. 1083t 44 ¥2)s}e]
ﬁfﬂ (serum)& ¥ 5te] A3l 2E AYF

2§77 3% 9 HZ e AP A 184

Sigt- FWs] - ZOE - A

T ol AXAR.

6. LDL HDL, Triglyceride, .Total, Cholesterol2l &&
4% (enzyme assay) 22 A5 FABAAA

(Toshiba 200 FR. Japan)& o]&3}e] A %

LDL, HDL, Triglyceride, Total Cholesterol& mg

d 92 2489

1. SAIME]

RE ST UF + TEUH4 (=62 ek
dod, WA Hzd EE “J"‘-‘f]“ Hl ghod
Mann-Whitney ‘Wilcoxon'’s (MW) test& AlA|3}ed
p valueZk 0.05 °l3tY AS 4% AR
o, EAAe= SPSS for Windows .(Relgasexﬁ.;l.z,
SPSS Inc., USA)E AH&sisieh =&k A%< #sl
£ A9 ZE Ao ARz 2 A5 AAE
3} )28 % changesE ot 9] FAl o2 A&
o, AYPFIME ARz AT %
changes® oh9) A& o 4sled. AZFIGA.

% Changes-vs. Sham
. [(Data of Control -Data: of+Bham)/Data of
Control]-x 100 .

% Changes vs.Control

[(Data of tested group ~Data of Control)/Data
of tested group] x 100 .. - s T

Eg oFE Felo] o3 CER) ﬁ’ﬂ Z. HDL
LDL, Trighyceride @ Total Cholesterol ¥} W

2 FAs7] st 3719 FAL ol 4ste o
5 7|7k B¢l ¥4 $ HDL LDL
Trighyceride ¥ Total  Cholesterol, 3 M EFe
AESS.

Changes of serum :Lipid -levels after, dosing of
test articles

= Serum Lipid- levels at sacrifice -~ Serpm
Lipid levels at 21 days after 8T7Z~dosing . -
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L£ERENS E £E82 Streptozotocin F¢ RXiE B0 st 3¢

0 & %R

. 88 = HDL gakel Hat
SR REE IS BT AYSEY ST %
o 21d F HF HAN A S HDL ¥ ¢ %
of 3 44 F HDL 3= WistekS Table 2 % 3
o VEBR i '

D) STZ %o 219 39 ¥4 5 HDL ¥

STZ % 219 #9 €4 % HDL #%
Table 2¢1 viebi Sl STZ B Y 2] &4
ZHDL a2 AAE, w4 d£F, Simvastatin
10mg/ke X F, HRELE B F2E 1000, 500
o 250ne/ke F o)X 27 5893 + 10.83, 42.96
£.447,4285 + 476, 43.23 * 664, 4255 + 501 %
4365 ¥46Tng/a12. RAF o], E STZ 2= &
dEME FAZ B $94 Ax (001
A 2 HDL ¥ 7tav) dA4"en, B
RS § 32 592 2 Simvastatin Fo3
ZARE A gzt AT ¥4 £ HDL @
ol FAFHG T WY A 2FE AT )
& 27.00%F ¥4 % HDL ¥o) H3}E ehy
slem, Simvastatin 10me/ke Fo32, 1000, 500 2
B0ng/ke?) EREME B 32 FdPqME
WA Azl wid 47 <026, 063, 097 o
159%¢ ¥4 % HDL ke w2 Jehiiglst
(Table 2). & ' '

2y A% HAAY 84-% HDL &%
CRE AYEEY HE J44 €4 F HDL &
o] W5 Table2ol VePN gl 32 SAA 9
¥4 % HDL =k AAE A dzz
Simvastatin 10me/ke o, 4BEME & F2
Z 1000, 500 % 250me/ke FoLAA 2+ 65.03 +
1013, :31.85 - 5,38, 3612 + 1005, 3249 + 7.05,
3258 £.713 93313 £ 546ng/dZ HAFE o], B
= STZ 35 A A4z wsl #2)4
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Table 2. Changes of Serum HDL Levels in
STZ-Induced Diabetic SD Rat after
“Saengjinyanghyul-tang" Extract
Dosing (1): Absolute Values.

Sham 58931083 65.03¢10.13
Control ~ 42.96+447" -20.09% 3185:538° -5100%

Simvestatin 4285:476 -0.26%  3612:1005° 13.41%
T BB68 00% 240705 200%
T2 2555017 -097% 3258:713  2.28%
T3 36567 159% 313546 400%

‘Mean # 8.D.. (n=6): 1) Changes vs Sham or Control;

* p{0.01 compared to that of Sham (MW test); **

p<0.05 compared to that of Sham (MW test): #
pC0.01 -compared to that of Control (MW test): ##
p<0.05 compared to that of Control (MW test). '

e (p<0.01) ¥A % HDL ke 7t 94
5929, Simvastatin $o7=& E§sle LE
BELE T 222 SAZNE A gz
s g 279, oL AREA @t
o & via hazze ARl vis 51.02%9)
¥3 % HDL ¥ 4#s dehigen,
Simvastatin 10me/ke 32, 1000, 500 ¥ 250me/
ke®] LREME F F2E FATANE AA A
224 uld 247 1341 201, 228 % 400%9 8
A % UDL €] wsts vehiigiet (Table 2).

3) 2o ¥ ¥4 % HDL ¥ sl

ZE AYEEY Bod 3 934 3 HDL 9% 4
312 Table 301 VeI, 4F Fa712 ¥4
o 84 2 HDL s wside A4, A o
ZZ, Simvastatin 10ne/ke BQF, £HEMLE
222 1000, 500 ¥ 50me/ke FoATANN A%
6.00 + 007, 1111 + 391, -6.73 * 1343, -10.74 ¢
694, 097  7.81 @ -1052 + 3920/ 2 REH
o}, 8T7 %x¥ 44 wiA dzgiNe AL



o Wl 44 e (p<0.01D) ¥A F HDL e
watge 2havh A=A, Simvastatin o
FAME WA Az vE F94E AARHA
dokovt, A% ¥4 F HDL &= wsjeke =
77 JdAE W, RE ARENE E F2E
qZME wA Az ve) oh Frbe €
% HDL %3 wisisre) 7} s gloy,
AL AAFA Gk, £ 92 9N

A dsteh 9 A dzEe AT w
-282.16%° €A % HDL % ws}eke wzis
velh gl o}, Simvastatin 10me/ke F-odZ, 1000,
500 ¥ 250me/ke®] FEEME & F2F Fo T
M oA izl wle 27 4043, 433, 11.29 9
6.34%9 ¥3 % HDL #3F A3t w3tE g
Welel (Table 3).
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Table 3. Changes of Serum HDL Levels in
STZ-induced Diabetic SD Rat after
“Saengjinyanghyul-tang” Extract Dosing
(I): Changes after “Saengjinyanghyul
-tang” Extracts Dosing.

Sham 6.109.07
Control 1111391 -282.16%
Simvastatin -6.7313.43 40.43%
Tl -10.746.94" 4.33%
T2. -9.97+781" 11.29%
T3 -1052¢3.92" 6.34%

Mean = S.D. (n=6): 1) Changes of serum glucose
levels after dosing of test articles = Sérum HDL levels
at sacrifice - Serum HDL levels at 21 days after
STZ-dosing: 2) Changes vs Sham or Control; * p<0.01
compared to that of Sham (MW test): ** pC0.05
compared to that of Sham (MW test): # p<0.01
compared to that of Congrol (MW test): #4# p<0.05
compared to that of Control (MW test).

¥ FIDL¥F 4 &

Table 4. Changes of Serum LDL Levels in
ST7Z-Induced Diabetic SD Rat after
“Saengjinyanghyul-tang” Extract Dosing
(1): Absolute Values

Sham 550£1.38 0.6741.21

0004287 27059% -
800237 -6L90%

Confrol  1667:403  20303%
Simvastatin 1717286 3.00%
Tl 17334288 400%  1017:204F  -5150%
v 16506308 -100% 1133207  -46.03%,
T3 16834376 100% 1483354*F -2937%
Mean + S.D., (n=6); 1) Changes vs Sham or Control;
* p<0.01 compared to that of Sham (MW test):- **
p{0.05 compared to that of Sham (MW test): #

p<0.01 compared to that of Control (MW test): ##
p<0.05 compared to that of Control (MW test).

D STZ 5o 214 %9 &4 Z LDL ¥

STZ %+ 219 %2] ¥4 % LDL ¥k Table
4o epfigie}. STZ %< 219 39 83 Z LDL
e AR, viA 3, Simvastatin 10me/ke
FoF AEELE § F2F 1000, 500 ¥ 250me/
kg FofFoll A z+z 550°+ 1,38, 16.67 = 4.03, 17.17
+ 2.86, 17.33 = 2.88, 1650 + 3.08 % 16,83 + 3.76me
/dE #AFHe|, ZE STZ Bk L3 E AA
Zo Bl #94 dE (<001 ¥F F LDL &
29 Zopl QASgen, ZE RN & ¥
2E =7 ¢ Simvastatin S M= wfA o
273§ -84 F LDL @8] Ha=gH.
A w4 e HAEel vlsh 203.03%2) HH

449



42EMS 8 FE89 Streptozofocin F&F IX[g@Zoff cf

% LDL ¥ ¥WsE vehhiglen, Simvastatin
10me/ke. e, 1000, 500 ¥ 250me/ke®] Azigigim
5 E FEE FATINE vlA gz b8 7
7} 3.00, 4.00, -1.00 2 1.00%9 84 = LDL ¥
o] W3E Jeplisle} (Table 4).

2) % YA ¥4 F LDL ¥

2E AYSE 3% 344 ¥4 2 LDL &
#Fe] WA3he Table 40 Jehiiglel 2% 31449
¥4 % LDL #F& A wiA 9z
Simvastatin 10mg/ke i, HRBME 5 32
& 1000, 500 ¥ 250mg/ke FodFoAM 72} 567 +
1.21, 21.00 +2.97, 8.00 + 2.37, 10.17 + 2.04, 11.33 +
207 9 1483 + 354mg/dl2 HAF), TE 9T7
i UM ALl wE $94 g
(p<0.01) ©A 5 LDL 3] F7pv) dAEge
Y, Simvastatin Fo+& £§3e) BT Aikim
B & FEE FATME A 2o )4
94 AdE (pO01 =¥ K005 88 = LDL
o) 2tav) A=Y T oA 422 3y
Aol vlEl 27059% ¥4 % LDL e 9
£ Yoy}, Simvastatin 10me/ke FQZ,
1000, 500 ¥ 250me/ke®} 4iEEMP & F2T =
AZME WA Az wE 474 6190,
-5L.59, -46.03 ¥ -2937%<] ¥X F LDL $9
S Vel gic) (Table 4).

3) %o ¥ ¥4 3 LDL ¥ wisg
EEAYSEY RS 3 €Y 2 DL ¥k W
B2 Table 59 Yelligleh o8 £4717 $<F
9. ¥4 % LDL ¥ Wzl A a4 gz
-, Simvastatin 10me/ke Foi T, £ EMLE & 3
£% 1000, 500 ¥ 250mg/ke FoJFolA ZH2t (.17
147, 433 £ 294, -9.17 + 343, -7.17 + 331 -5.17
+ 325 2 -2.00 ¢ 494me/di 2 RAF o), STZ Bk
B AR A AR E A2 wle -9
A e (p<0.05) BXH 3 LDL ¥ wislepel =
77} AAE o, Simvastatin Fo ZAME uf
AAzZd wd +94 d: (p00) Y 2
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&3

LDL #%9 #tavl JAHAS, B8 Agkmg
& FEE FATAME WA G2 vig g9
A e (001 = pC0.05) Fo 48 o=Aq
¥4 % LDL ¥% wsae v} dAsgy.
T oA Hz2EE Al wisl 2500.00%9) §
Z % LDL % wisizre] wishg Jehigloy
Simvastatin 10mg/ke F-o47, 1000, 500 @ 250mg/
keol £RENOE E F2F FALIME viA) g
Z7o| w8 77 31154, -265.38, -219.23 w0
-146.15%2 ¥4 % LDL 3 wsske] wsle
el siet (Table 5).

Table 5 Changes of Serum LDL Levels in
STZ-Induced Diabetic SD Rat after

“Saengjinyanghyul-tang” Extract
Dosing  (l):  Changes  after
“Saengjinyanghyul-tang” Extracts
Dosing.

Sham 0.17+1.47
Control 433294 ** 2500.00%
Simvastatin ~ -9.17+3.43"* -31154%
T1 -7174331°* -265.38%
T2 5174325 * -219.23%
T3 -2.00£4.94** -146.15% -

Mean + SD. (n=6):.1) Changes of serum glucose
levels after dosing of test articles = Serum LDL levels
at sacrifice - Serum LDL levels at 21 days after
STZ-dosing: 2) Changes vs Sham or Control: * p<0.01
compared to that of Sham (MW test):” ** p<0.03
compared to that of Sham (MW test): # p<0.0L
compared to that of Control (MW test): ## p<0.05
compared to that of Control (MW test). '
4 X X stato| 3l

L EE S Triglyc_eride gtetol :
A HRFE TPS 2E APFE STZ F

o 219 % HZE 2y A F Triglyceride T



3 £ T YA Z Triglyceride 3 wisjepe
Table 6 % 7ol “Jelhigic).
1) STZ % 219 39 84 = Triglyceride ¥
STZ % 219 ¥ &4 % Triglyceride =&
Table 691 JEMiSIcl STZ Fo 219 2o &3
% Triglyceride ## ANE, WA Az
Simvastatin 10me/ke Foi<, ERENE & 355
1000, 500 % 250mg/ke FodZolA Ztz} 1667 +
4.84, 431.50 £ 55.82, 432.33 * 64.68, 429.33 + 40.84,
43267 + 5610 H 44367 + 52.98me/d1 3 HAAE o],
BE STZ % S AL w8 $-24
Ax (pA0.01) EA F Triglyceride 2k} 2717}
ARHY oM, BE AFELE ¥ 32T 57
9 Simvastatin £oFlM = i g 223} SR
¥4 % Triglyceride ¥3Fol FAHUT. 34 vl A)
HE2dE ATl Bld 48000%9 ¥R F
Triglyceride  #e]  wWiske Jehiglew,
Simvastatin 10me/ke T3, 1000, 500 2 250me/ke
o] £FROLE F FE2F SN W4 Oz
2o w3l 47k 019, 050, 0.27 2 2.82%) €A F
Triglyceride 9] W28 el (Table 6).
2) 3% AN 8F F Triglyceride ¥k
EE A¥SEY FHF IPA 3 =
Triglyceride ¥&Fe] W3} Table 69 vehiiglch
3% A9 H3 F Triglyceride T4 AAE,
A ZF, Simvastatin 10me/ke o Z, AiE
% & F2F 1000, 500 2 250ne/ke S 2ol A
Z+zF 1750 + 2.74, 852.17 + 117.35, 28850 + 50.16,
390.50 + 83.27, 558.00 + 125.42 F 624.17 + 162.97
mg/dl 2 BAFe], TE ST7 Bk $dFdNE
AAZ HE f94 A (K00 R F
Triglyceride ¥  Z7P  dASHg o,
Simvastatin Fe7+& 33l ZE ALRERME
E FEEF FALNME WA 22 viE #9
A e (p0.01 =+ p0.05) BA 2 Triglyceride
ek 2kt JAHS B A d2Ee A
ol vls 4769.52%) ¥A % Triglyceride e

38l - B - HAFE  HEY

o H3E vepfgiod, Simvastatin 10mg/kg %i
o1, 1000, 500 ¥ 250me/ke®] AiEAmE =

E FAFoAME A dzxgol s 474 —66.15,
-54.18, -3452 ¥ -26.76%2 A F Triglycerids
=] wistE Jebh e (Table 6).

Table 6. Changes of Serum Triglyceride Levels i
STZ-Induced Diabetic -SD_ Rat; -after
“Saengjinyanghyul-tang” Extract Dosmg
(1): Absolute Values.

Sham (.8343.76
Control QETEI8Y 5038000%
Simvastatin ~ -14383:4085°F  q9419%"
Tl -3883+110.4° ! A0z
m 1533410224 1021%
T3 I8050:BE0Y 5100

Mean + S.D. (n 6): 1 Changes of serum ~glucose
levels after dosing of test articles = Serum Triglyceride
levels at sacrifice - Serum Triglyceride leyels- at 21
days after STZ-dosing: 2) Changes vs 'Shart - or
Control: * p<0.01 compared to that of Sham (MW
test): ** p0.05 compared to that of Sham (MW
test): # p<0.01 compared to that of Control (MW
test;: ## p0.05 compared to that of Control (MW
test).

3) ¥ ¥ &4 F Triglyceride % Wik

2E AYTEY B £ ¥4 £ Triglyceride
% AR Table 7 ebodeh o Fofr)
7 FGY A4 F Triglyceride ¥ WP A
A, oA dZF, Simvastatin 10mg/ke -r‘ﬁf‘r
EEERNE & 25 1000, 500 3t 250mg/ ke 5o
‘E‘"ﬂ"i 77} (.83 + 3.76, 42067 + 103.17, -143.83 +
40.86, -38.83 + 11044, 12533 + 102.24 % 180.50 *
155.60mg/di2 #&AF o], STZ Fxr FLA4 WA
Rzl e Az Hs S04 dE (00D
A 3 Triglyceride 33 Wstere] F717} <A H
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£EBEMS E FFE2 Streptozotocin 7 2XIE S0l ofst g2t

Rot, Simvastatin FoAFNAME A REFol
vlg 424 de (p0.01) A & Triglyceride &
go] 7147l AAEQT, BE AEELE £ 22
B RN E A gz v {94 sle
(p€0.01 =+ pd0.05) Fo 4% &4 ¥ F
Triglyceride ek wsEe Aol JA=HA. &
# “ﬂiﬂ AxFE ATl vls 50380.00%2 &
S Triglyceride ¥ A 3hge] W3E Yepigl
21}, Simvastatin 10mg/kg Fo)F, 1000, 500 2
250me/kg2).. i@%ﬂlﬂ% Z2E FqiME
w A o2 8 2 13419, 10923, 7021
gl =57 09%2) 8A % Triglyceride 33 #3ak)
e Jephglnh (Table 7).

RN AN

Table?. Changes of Serum Triglyceride Levels in
STZ-Induced - Diapetic SD Rat after
‘Saengjmyanghyul tang’ Extract Dosing
n: Chahges after

‘Saengjmyanghyul tang” Extracts Dosmg

'Sham

083376
Controdl 42067410317 50380.00%
Simvastatin 143834086 -134.19%
T -388311044* -109.23%
™ 15.33410224"* 021%
T3 180.50+155.60* * 57.00%

Mean + S.D. (n=6); 1) Changes of serum glucose
levels after dosing of test articles = Serum Triglyceride
levels at sacrifice - Serum Triglyceride levels at 21
days after STZ-dosing: 2) Changes vs - Sham or
Control: * p<0.01 compared to that of Sham (MW
test): ** p<0.05 compared to that of Sham (MW
test): " # p<0.01- compared to that of Control (MW
test): ## p<0.05 compared to that of Control (MW
test). : V.
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5 8H Z Total Cholesterol &izte| B35

A fz2ts TR ZE AYFEY ST =
of 219 ¥, 3F 2744 A4 F Total Cholesterol
&% 9 Fo £ ¥4 F Total Cholestero] 3t
W3lek2 Table 8 ¥ 9o Yebfigich

DSTZ %4 214 39 84 & Total

Cholesterol &

STZ %o 219 %<9 &4 & Total Cholesterol
T2 Table 891 et STZ %o 219 =
¢) 8H 2 Total Cholesterol ¥ HAL, WA
W27, Simvastatin 10me/ke FoI, AREME
Z2E 1000, 500 ¥ 250me/kg Fol oA B}
59.67 £ 7.37, 89.83 £ 13.09, 89.67 = 11.08, 89.67 +
17.06, 90.17 £ 2026 ¥ 90.33 = 12.19meg/dl & B3
of, BE STZ Bk HLaoM e AAdd 4
A 8 (p<0.01) A % Total Cholesterol ¥
Z717} A= oH, BE AFEENE B >
EoZ 9 Simvastatin oA E v A o
7} %’\}"‘& @7‘3 % Total Cholesterol gko]
#A=GS g9 WA dz2EE AL [
50.56%2) @7‘4 %" Total Cholesterol &eke] W&
vehiglen), Simvastatin 10me/ke Sod2, 1000,
500 ¥ 250me/ked] £FEME E FEE FoT
M A sz wls 244 019, -0.19, 0.37 %
056%2) 83 % Total Cholesterol ¥e] W&
Vel gl (Table 8).

2) & 34219 A % Total Cholesterol ¥F

ZE AYEEY HF A €4 F Total
Cholesterol $%2} ¥+ Table 8o el
HZ PN ¥H 3 Total Cholesterol T2
AAE, wiA HZZ, Simvastatin 10me/ke F,
EREME 2 222 1000, 500 ¥ 250me/ke F
FolA 27 6033 + 852, 102.83 + 19.02, 5550 +
13.38, 70.83 + 18.62, 80.67 + 12.68 % 92.00 + 1834
ng/d 2 #AFe], BE STZ Bk HEFANT
g WS4 A (p00D) ¥R F
Total Cholesterdl 39} Z7b7} ARHALH

g

-

BN e ol =1° L

9
9
x
2
-



B0me/ke®) HFRHELE E FE2E FALE AY
3 EE ARENE B OFEE FHT ¥
Simvastatin FoFAE WA F2Fol vl #
JA4 slE= (p<0.01 == p0.05) A F Total
Cholesterol 3¢ 7ta7t 1A= =3 250me
/ke®] EEELE € F2F FAZAANE HA
HE7e] v A3 A F Total Cholesterol
e vt FEAFY o, fAe AdAHA
astch &9 wlA Oz AAF v 70.44%
9] ¥4 % Total Cholesterol T2 WgS e}
Wslev}, Simvastatin 10me/ke o3, 1000, 500
9 250me/ke®] 4FEME B F2F FoolA
WAz uls A2 4603, -31.12, -21.56
9 -1053%< €& % Total Cholesterol 3] ¥
& el (Table 8).

=

S8 - Hus] - Uy - HEY

10mg/ke o9, £BENE B F2F 1000, 500
3 250me/ke Fod-Tol A 22k 0.67 + 13.05, 13.00 +
9.72, -34.17 + 2252, -18.83 £ 1871, 950 * 16.75
9167 + 1883me/dlZ FEH o], STZ Fuv &
WA WA Szl AT wld dA3 g
A % Total Cholesterol §F #3}se] Z717} Q1
Ao, Simvastatin FHF)E WA dz
o Hlg $9A dE (pK001) A F Total
Cholesterol 33 W3}aFe] zhav} QA= T, 250
ne/ke FHALE MY BE AFREME E 532
E B ZAME WA dzde viE) 54 dE
(p€0.01 =+ p<0.05) A ZF Total Cholesterol &
ZF wshse Zravt QAHAY =T 250me/ked
HEENS B FEE FATINE 4L
A A eksrent, wiAl ol vls Fx3 4
% Total Cholesterol ¥ W3tgfe] 7t2) <A

Table 8. Changes of Serum Total Cholesterol Levels in STZ-Induced Diabetic SD Rat after

“Saengjinyanghyul-tang” Extract Dosing (1): Absolute Values

Sham 59.6747.37 60.33852
Control 89.83£13.09 50.56% 102.83+19.02° 7044%
Simvastatin 89.67+11.08 ~0.19% 55.50+13.38* -46.03%
T1 89.67+17.06' -0.19% 70.8318.62%* -31.12%
T2 90.17£20.26" 0.37% 80.67+12.68 ** -21.56%
T3 90.33£12.19’ 0.56% 92.00+18.84" -1053%

Mean £ SD., (n=6): 1) Changes vs Sham or Control: * p<0.01 compared to that of Sham (MW test): **
p<0.05 compared to that of Sham (MW test): # p<0.01 compared to that of Control (MW test): ## p<0.05

compared to that of Control (MW test).

3) ¥ % ¥4 % Total Cholesterol ¥=F M3}
RE AYFEY R F ¥Y F Total
Cholesterol < 83t%-2 Table 9ol el Aet.
o8 'Eejy|7} U9 ¥4 % Total Cholesterol
¥ ke AT WA 22, Simvastatin

. g A Rz AT vls] 1850.00%
9] A % Total Cholesterol ¥z wisafe] wisE
vehglent, Simvastatin 10mg/ke Fo3, 1000,
500 ® 250me/ked] AEENE B FE2E FAT
AMe oA dzFel wls . A7 36282, -244.87,
-173.08 % -87.18%2) ¥4 % Total Cholesterol ¥
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SRENS & FE29 Steptozotocin FL DX/ S0 ot &

% wsiee] 43kE Yebigie (Table 9).

Table 9. Changes of Serum Total Cholesterol
- Levels in STZ-Induced Diabetic SD Rat

. after “Saengjinyanghyul-tang”  Extract
Dosing  (IN): Changes after

“Saengjinyanghyul-tang” Extracts Dosing.

‘Sham 0.67£13.05
Control 13.00£9.72 1850.00%
Simvastatin  -34.17+22.52"* -362.82%
Tl -18.8318.71* -244.87%
T2 -950+1675%* -173.08%
T3 1.67+18.83 -87.18%

Mean + SD. (n=6); 1) Changes of serum glucose
levels after dosing of test articles = Serum Total
Cholesterol levels at sacrifice - Serum Total Cholesterol

levels at 21 days after STZ-dosing:- 2) Changes vs
Sham or Control: * p<0.01 compared to that of Sham

(MW test): ** p<0.05 compared to that of Sham
(MW test); # p<0.01 compared to that of Control
(MW test): #4 p<0.05 compared to that of Control
(MW test).

w.%#

%ZH'JIZIQ%?Q-P‘]E“ FE Aol2Wg A4
83 glom, FEeoz:'dY F AYe 24
& £ 9 AFASA  (cholestyramine,
gemfibrozil, simvastatin, niacin, probucol), ZAks}
A AAA (Rehl ACE 2 selenium) o] 9]
2, "Ael= HMG CoA reductase?] statin A9
ofEol 71 &3] AMLHT YT, ol A% d=
Hd el Simvastatin{AEH: Zocor)o|w, o]
Simvastatin®] $3728 &3 oln] o7 vl =
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1t

LA Hrs el $a, WA BHE F59) 3y
F A=A ALl el 7H E3] ALFojxe
reference druge]eh™Y,

IAEZ g HAE FEEY 53}
Mz & 977} "‘SBEMF] $oH 2wy
M| (Averrhoa bilimbi) #%%E% IA 8% gy
A2 E7F TAYAE HAZ L9 A B
zde] gem! Wk} (Radix Paeonize Rubra)*,
85 (Scutellaria baicalensis) F%%9 77} A
A ARz S48 ratl A A9A (Cassia
tora) $2EY A7) triton HL TXHZ vy
AN, ¥} 2229 23} TAEE RN
77 GrtselA o, Az Ax2gy =
o 53 94 A AR A Z 449 rabbit B
ol Al FrislolA g,

ERRMGS FxBA 7‘]@%"1} 93 HEE
gel3}r] $isled STZ 8 FxwA 7A¥= 9D
Rat ZE& o] 43l 347}6}%‘:} =8 STZ ¢
B IAEE 2N A g 5L
1A 2Rz oJE gt ¥y Al o8 AP
TEY IA¥EF AT vz 44 g9g 4
alc}““. £ AYPME ZE STZ R ZoME

HA T U} Age] Yo, A sbole] g
1} LFE 297 Y8 EE RTNE Az

A E9E Mol AYEER ZEUE AN
3t

IH  AEEmnge 99 (B8 - Angelicae
gigantis Radix), 1=t} (%%, Paconise Radix
Alba), A% (A%, Rehmannise Radix), 9
s (BM%, Liriopis Tuber), 33 (N, Cnidi
Rhizoma), 3% (¥, Coptidis Rhizoma), 3%
(R,  Trichosanthis Radiv), A% (G
Anemarthenae Rhizoma), %4 (¥#, Pbel]odendn
Cortex), A% %ESCF? ]\'e]umems Semen), £
W (Rt Mume Fructus), ‘fl}ﬂ} (A, Mentbae
Herba) % 7\} (ﬁﬁ G]ycyrrbzzae Rad]X) 13

N



N FAloz FAH glom MifEE 2 WavE
#e %0 gy Aoz A gl
IAYFA AAT A F LDLY Ao o)
s, A4d LDLY #4E 4B 54 97l
¢ 208 A 27} I9® =, Minhajuddin 57
barn oil¥ EFHE WAL AHE S8 74
¥2 a6 A A58 LDLY 44 742 Frls
gQ.om, ginsenoside-Rb® ¥ Simvastatin®e] &3}
A 2285 24N 44" LDLY £ 4
2 G £ AT E oA 75
A} FAEA WAz AT viE
94 g €% F LDL 9 2} 333
Ao, FEEMNE T FE2E Fod 98 %9
4% JEH0g ¥3 = DL #¥9 /vt o
A E Aoz AFAH |, £FEME & F5E0
FxA IAEFA 2dFHE LDL 719 4
o wWl$  EIA ez HxHgow,
Simvastatin FoJ 2N FlAE o3 ) 27
vlE 94 e ¥4 F LDL ¥ 74 &

2= =8 84 £ LDL #99 24 Axx

1000me/ke®} AT MBE B F2Fo] Simvastatin
10me/kes}t A Aoz FAH w2 oA
el AM8E Ha Lk BHlng/ke TAZANME
94 ¥ €4 F LDL sk o wsise) a
7} AR He], B B ALaddMe Hi A I
28 Alow A4,

3A¥% A 749 LDL R HDLY) 747}
o XA PHEE 29 4 UE Aoz &
HAA A%, =3 HDLY 271 94 aAEZ A
249 %z Hrlo) 28 A=/ 3 gt
¥ AYY A, STZ Fed & AT ¥4 F
HDLY #avt qa=igiont, o=a ¥4 %
HDLY 7F47) Simvastatin Fojof 9Js) $-94&
ARSR gdsont, wad zRdoer 9A=9
o} 3 AERNE § FE2E F9TdAE §9
e AAHA gskort, weky €4 2 HDLY

HE - Y Y F - EY

77 JAHN o, 43 &K A A
A kol AWRME B FEE) TAYZA 2
HE 84 £ HDLY 33 Zhol: ¥ o8 93
< AR g Aoz H2EHH.

IAYZA "X ¥A £ Triglycerided] A4
o] 2P, A4S E Triglyceride?) e oFE9)
FEAR Hrl) W F2d Azs dg¥ =
Olsson £ bovine growth hormone®) - &8 31
AR A E i 2/ 89S 2o AS
g Triglyceride 7] 7Hh2 Hrlsjglon g9
9% Glycine tomentella +%2% % 2zg®
2 squalene® £ &3 94 TAYE 2N
Z7}%l Triglyceride®] 424 Az HriE e £
AFME o)A AFE MM AL v
A d2FolE Al vk f94 de 893
Z Triglyceride 89 2717} fAFglon Fo.
717k Eoke] wsF 94 oA de FE U
erfslont, oleldt A F Triglyceridé 3
¢ AERLE B FEE S o T
£ EAH0E AAEE AoE RAHY, 4E
ENE B FEE0 dudA INERA 295
= Triglyceride 7} HA|o mi$ zalHel Hloz
BtE 9 o9, Simvastatin FA M E A2
2o vlsf FAA e 8F 5 Triglyceride %
9 ZAavh fAE =3 X F Triglyceride
g A AR 1000ne/ke®] AHEBME & F
%%} Simvastatin 10me/kes} $-AHEY Aos #3
Hic) 3 B Age] AME A £33 250me
/ke + BALAME F94 Qe 8 F
Triglyceride ¥ ¢ H3lsFe] 7hAv} <lAlse],
o B A4FeNe Hrt qA] H8F Aoz
Az, - ’ )

JAYFA #A% 84 F Total' Cholesterol}
Aol 2o, AeE Total Cholesterol®] 74
T 48 FEA Hld WS 23 Aot
9, %, Zhan?}t Ho™="F @49 238 Total
Cholesterol 9=% Zt22 Hrisigon, A& fef
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spEny 2 FEE9 Sreplozotocn 7L LA ESFolf et g

9] sterol? stanol ester’” ¥ A& 22E¥ £ 2
g+ 9A AEE ERA ZU1" Total
Cholesterol®] 4 4tz A7 FH}, £ d7f
Nz oA AFE SN fA8A gz
FAME: A2 BvlEd 94 UdE 83 F
Total Cholesterol 2] Z7171 #:3=g] o, o
Y& ¥A 3 Total Cholesterol ¥Fe 2747} 4
BRGE B 328 599 o 5o 43 92
Foz AAHE Aoz HA=H], LRnE £
F2Eo) FuwA IAYFA 2AHE Total
Cholesterol 27+ A1 Aol wh¢- EhAel Rew &
dERler, Simvagtatin $FlME FolM =
wiA 22 vid $94 dE ¥ F Total
Cholesterol ¥k} 7+av} ta=ESIe =3 93
% Total Cholesterol 9] 74 AxE 1000ne/
kef) HFREME £ F2Eo] Simvastatin 10mne/ke
3 fAFE Aoz FEHYS W 2 A 4
£33 Ha 4734 20ng/ke FAFAMNE o]
E-9A3 VA 3 Total Cholesterold] & 34
7t AASG o), ML AAEA e, ¥Y
% Total Cholesterolell 3t &% & 355
) FEFEE Hime/kg AEE A5,
ool M HEMEE R BEERS Eyel 9
ARENES DA TxPZ] AT zaE
gelg)) 93le, 84 X85 9 $943 A8
Az 7+ 98 AHSE 3 $i% Simvastatin 10me/
ke REAEZE STZ 5o 3F ¥t 9 &
2& B2 98 EEENE B $2E¢ vy
o34 1000, 500 ¥ H0me/ke S o2 BoyH F
A %9 ¥3}, 4 % LDL, HDL. Triglyceride &
Total Cholestercl®} H3-g #I% Ax), Lidkm
B & FEEL 94 IAYEF SD rat 29
A A F HDLY Ziel dajM: Hde &3}
E VA g Ao #AHYoH, ¥y &
LDL, Triglyceride % Total Cholesterol®) A&
EHA oz s Jog FiH e, 2AYS
W AzAEA ¢ 588 Aoz wWekEn
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1000me/ke®]  4EEME T F2F Fdx
Simvastatin 10mg/ke $-o3 8} FAFH 235 Yy
Rog 71, =3, £F%NE B 328 )
me/kg FALAME o= AE FET &35} o
ARl 2 AP AR 4ARRME B F2E59
FuyA TAYEZE 8D ratel A SEFEE 250
mg/ke o|3tZ o At¥rl,
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