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Effect of SAENGCHINYANGHYOLTANG on the serum lipid

composition in streptozotocin—induced diabetic rats

Shinseok Kim, Jongwon Choi’, Kyunghee Lee™, Cheolwhan LeeCollege
of Oriental Medicine, Tae Jon University, College of Pharmacy, Kyungsung University”

Dept. of Food Science and Nutrition, Dong-A University”

The purpose of this study was to investigate the effect of pretreatment with
Saegchinyaﬁghyoltang(SYT) on the serum lipid corriposition and atherosclerotic index in
streptozotocin{STZ)-induced diabetic rats. SYT pretreatment in STZ-induced diabetic rats
inhibited the rise of serum glucose concentration. Serum total lipids and triglyceride levels in
the STZ-induced diabetic rats were significantly higher than those in the control! group. But in
the group pretreated with SYT, triglyceride and lipid levels were significantly lower compared
with those of STZ-induced diabetic rat group without STZ. However, the serum phospholipid
levels were not statistically different among treatment groups. In the STZ-induced diabetic
group, the serum total cholesterol, VLDL-, LDL-cholesterol levels and atherosclerotic index
were higher and HDL-cholesterol level was lower compared to the control group. However,
these changes were prevented by SYT pretreatment. Pretreatment with SYT significantly

increased the activities of serum lipase compared to the STZ-treated group.
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ARENGS “CKRBEE NN EHZ HBE
F EEe BAHCE AVMEF B ARSI
oJsto] WBe ol EAHAZT . HiRol
w0 ] ol BEE Mol mwa o
EEeA ofE o dury oz fEMR
RE BE #irel ER) el 3s Eo8n
ATt WES KETEH, BLBE, WEXH, X
Fik FMmER 2 €% BR%Y #5o2
DR L8, B2 Bl MBEY FH
He Aoz myEEdAM mRKY F% KA
F B sidn g HE 5 ERK
dojud FiRMmfEe] do] v 47t B2
ol insulinEdl ¥ #H&EHE FIFe BTE
it & BWoZ FFEAA EH4ALY #Em 2
RS HHE B BHimiEe g
RErdko M= HmEEY K47t BT =
BE2A trglyceride®] ##71=lE glycerophosphoric
acide] #t#gol TE3ste triglyceride®] 4 o]
TRRstd A, insulin fEAS] TRl flhiM
#:°] hormone sensitive lipase®] &ito] M
g EZL, FEAA CoAdl A
cholesterol°] 1} BEiRE & ol & E o
lipoprotein®. 2 W&=w Mg+l lipoprotein
o] ®inE At BERAMo] FHEHF insulin® T
RoE EMMmERES lipoprotein lipase®] &
o] (EFHol m#F ol lipoproteine] L7 E<t
fEarstAl Hm o2 MEIRFH BB
o] HxEE Aoz dHAYG

A HE OEFS FAY BREN HRe
Be 8% oslo gEHm Jod, X

acetyl
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#SVE R BHOE FMEE EREn
MIBH S BIEHE streptozotocine] o3 %
H BERBA JEVE 4B Bike MO ES
BlzstuA olefd (e BB KM M
o] Bk TEMES HEiste] Jolsb BB MR
RS Hikstd FE2A UgUe HRE A
Zivs gEs oy BRE R s
Tt #BA BERSY g8 #Es de 230
ohoojel K HEAMNT ABEMEGS ® oe
R BEE BT AMeE BR Bwe
EMstY  AmEFmME MHKS #EHEsa
streptozotocin® #HE3 HERHA] YEIUE
AN BH Ko #Ee Witstd 20 i
S AT oldl #Hstax} ot

N8 &

1.8 %

—ET HA@E: 20220C, RE: 40-60%,
BHES: 12WpR) light/dark cycle)dtol A fHE
BT 200+10g9) sprague-dawleyfh HEE 3#
€ A AT, WRAT 24R5R BT Holx
e AAAT. old HE K4S B&s &
71 $iste] #WHe] BEE AT 9FolA 108F
Aol 2 ST

2. B A

& ol AT WAE ol MAsC
BROAL WASoH, @He HESR
Bol® AEBROBOZ IS MANEY i
& ven 2o



-~ @Rl Eel A ;- Al6H X235 FA30Z-

R ® 5 E »n & X &
% % Angelicae gigantis Radix 3.750
BsR Paeoniae Radix 3.750
207 Rehmannige Radiz 3750
ML Liriopis Tuber 3.750
nox Cnidii Rhizoma 3.000
* B Coptidis Rhizoma 3.000
RTEW Trichosanthis Rhizoma 2625
B (RS Anemarrhenae Rhizoma 1.875
K (R Phellodendri Cortex 1875
x K" Nelumbo Semen 1.875
A B Mume Fructus Pracparatus 1.875
» Menthae Folium 1.875
LR Glycyrrhizae Radix 1.875
Total amount 36.750
3. F &
1) kel R

k® OEHY 108 HE 36752 MEIEY
KR 2B 3 e mhHste W3 WE
3 WS rotary evaporator® WIE E#F3sld
FRE ) Mt 108z ol A EEl T2
2 ste BEES AHKREKC FEs At
Ak,

2) Wk K

B rEE HERBYW 10vEE 4oz
ol AHAHAE 68 B0 RIS 5F
Ao 0.01M citrate buffer(pH 45)& 22 &Ik
of 43S EFHE(Normal group), 4 EIFEIMmB
FIGH(SYT)S 6B £&n #H|Esta 555
0.01M citrate bufferg gl AR &

STZ BE THB(SYT-N group), 4AEAHIK
g 6HM &N eEsz 555 STZE 0.01IM
citrate buffero] ¥fgsted mzl FiRel EHS
A (Control group) R 4 EEME RUIBKSE
6:8E R &S 5F A STZE nd #
kol EHTE SYT BRE EBEH(SYT+STZ
group)©. 2 34t}

3) Streptozotocin ¥R FHH

Streptozotocin(50mg/kg)-& k& Lol A
0.0IM citrate bufferol ¥f#ste =zl FRiKl
EHstd e EHF LAHC AW 3 FIE
A MmES A3l glucometer® FIMAdIE M
Bl \EZF 200mg/kg LAY RE BERK F
BE BHM A

4) B B Mmoo

BYS CO: gas® MiMEAILFE JEE EHHEE
el HAEste W AKBECE FEH MEKS
RELE S cold chambervlol A 3047t & 3stH
BREAZD oS RO BEEE 800xgol A 15434
HOoRES mES Y 5 HEA EAs
pil=

5) MmEEe] RE

me B FEL glucose oxided o] wa
One TouchR II(Lifescan, johnson & johnson
Co)E st RESR.

6) BFRIENE AE H BBEMERS

M##eh lactate dehydrogenase(LDH)-‘i] HE
& Galloway®} Morgan® ##2e] & @l
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EH o9, total cholesterold] WELS BRI
ol Fate] oA WAY kit(Eiken Chem.
Co)s fEfstY HERSIAT. &, kALY B
#& A (cholesterol 20.5KU/L,
cholesterol oxidase 10.7KU/L, NaOH 1.81g/L
BHE)S KERKH2PO4 136g/L,
188g/L &H)oll BES ¥ M 0.02mlol FHiY
3 MFEAK 30mle Hmd F 37CoAAN 54
M incubationdte] #H#E blankE HWHKEZ WE

esterase

phenol

500nmel A BRIEE MEDH WERA =80

a2 ags

ml/dI2 KR THEERE
cholesterol 300mg/dl &4). m# Triglyceride
o WE?Ee McGowan¥% el Jjtkol Z&o] 7
e kit(Eiken Chem. Co.)Z2 {#/AstY #®E
stttk &, k& LbelA BFEHA#E(ipoprotein
lipase 450U, 0.225U,
peroxidase 6.6U &%)S BHEAE HEEIN,
N’-bis(2-hydroxyethyl)-2-aminomethanesulfo
nase buffer 0.427g/dl &Kol &M T Mk
0.02mlell MY BERAE 30mlE Hme
37CoA 104 incubationdle] AZE blankE
HE=2 HEK 550nmelA ®XEE WEd
BER £ 21 48 ml/dE FHRIQo
(ZB¥e+ Triglyceride 300mg/dl &7). Im¥E
Phospholipid®] W< Chen%™el kol
=38t Wihol A BAS kit(latron Chem. Co.)
€ RSt #®mIAT. F, ks LolA gk

1

glycerol  Kkinase

#A#(phospholipase 3.9U, choline oxidase
56U, peroxidase 36U, 4-aminoantipyrine
03252mg &FH)E #BRHAE LRE(tis

A

(hydroxymethyl)-aminomethane 6.057mg &
Al WS F MR 0.02mlol RS BER
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® 30mlE #Amd F 37T 2040
incubationste] % blankE HBEE KE
500nmoll M BHEE MEIFC. HERA Z3)
I EES mVdIR BRSATUEER S RS
B 300mg/dl &%) Mm#F High density
lipoprotein-cholesterol(HDL.-C)¢j Pz &
Gordon¥™'e] Jjtkel st dithol A WA S
kit(Eiken Chem. Co.)& fFEM3sle Easl ).
=, k#mLolA M 0.2ml, EER%EE 02ml
(sod. phosphotungstate 5g/L, MgCI2 10g/L. &
H)E #a 3000rpmol A 105H O EEA 2
F LE® 01mlE Ha& #FEFE(cholesterol
esterase  205KU/L, cholesterol  oxidase
10.7KU/L, NaOH 18lg/L &%)& BEK
(KH2PO4 13.6g/L, phenol 1.88g/L &%) %
fEg ¥ R BEAR 30mlE Hmd &

.37CAA 54/ incubationdte] %% blankE
¥#H€’-\E W 500nmellA BXEES WSl

il 3 2 2BE mVd2 HRIgd
(FR#E®F 500mg/dl €74). (¥ Low density
lipoproteincholesterol(LDL-C)¢] &3  Very
low deqsity lipoproteincholesterol(VLDL-C) ¢
#2 Fridewald$®o] wa} thg Kol ofsto]
fi% th sk A o}
LDL-C = [Z-ZHl2HE%-(HDL-C+Triglyceride /5]
VLDL-C = (FEd2HEY - (HDL-C+LDL-C)]
M lipase® EHE WES Yang®™®el )
ol - Es8ko] kel A AT
Chem. Co)E st #Estdol. =, ==
A A 25mlel 50% live oil(v/v) 30ml,
0.2M tris(hydroxymethyl)-aminomethane 1.0ml,
m#5 1.0mlE 7heted FH8l HSF  60FH

kit(Sigma



-REH S0 e I R NXe £ERnEe BE-

incubationdll 0.05N NaOHZ HiEdch 5

L 09% thymolphthaleing {3l =34

o] UeldwE #KkEie= @l Lipase

activity's th& Kol olgte] Filstith
Lipase Activity U/L = Sigma unit x 280
Lipase Activity(Sigma unit/U) = ml 0.05N
NaOH used for TEST - ml 0.05N NaOH
used for Blank

7) b

K HEElA dAR KR £ = FiERF
22 PURSE A, #MEMY FE#LS Duncans
new multiple range testZ Flf 3t A .

"R K&

| eEEIE AUSEOl Mt HEE

REO Olxls HE

ARy UG W(1,000me/ke)S 6HM AT
WEpel R streptozotocin{STZ, 50mg /kg, tail
vein, iv.)& #EE A Mol HEE RES
MEz3 el Table 1lojth. A:BfHEks}
citrate bufferZ M FHRBAS fpEo]
134.2i5.9mg/d1‘?ltﬂ vjste]l STZE #al ik
of st 15FdF ol MmyES WET B
o] 297.8+11.7mg/dIZ 4 (P<0.00D)JA #
mEgert SYT+STZw2 157.8+94mg/dl=
A5 ¥ (P<O.00D RUAl EFHE Ko = WA 3t
st

Table 1. Effect of liquid extract of SYT on blood glucose levels in
3TZ-induced hyperglycemic rats

Blood glucose

Group N {mg/dl) Percentage
Normal ) 1342 25900 100 -
SYT-N 8 128.9 £3.77 96
Control 6 297.8 £11.7+2 222
SYT-STZ 6

157.3 £9.40° 118

1) Each vaiues represent Mean £3. D.

2) « : p¢ 0.001( v.3s Normal)., ~ : p¢ 0.001{v.s Control)

Normal @ Saline-treated and citrated buffer injected group

SYT-N : Saengchinyanghyoltang(3YT, 1000mg/kg. p.o.)-treated
and citrate butfer injected group

Control : atrepcozococm(STZ 30mg/kg) i.v. injected group

3YT~-3TZ : 3TZ(50mg kg’ i.v. injected and 3YT-treated group

2. Lactate dehydrogenase(LDH) &ftoll

olRl= B

My LDHe &S EEhol 4582x3.26
umoles NADH/mino]1 o™ S SYT+
STZTe BF Wt 24 4832L£1477%p
moles NADH/min, 52.92%1.84moles NADH/min
2 OEER ud FEAI BES AN
(Table 2).

Table 2. Effect of liquid extract of SYT on serum lactate dehydrogen-
ase activity in 8TZ-induced hyperglycemic rats

Activity
Group N Percentage
umoles NADH/min
Normal 8 45.82 £3.26n 100
SYT-N © 33522212 93
Control 3 45.82 £ 147 1v6
SYT-STZ 8 5292 £1.84 116

1) Each values represent Mean 2 S. D.
©y  nol significant
Norma) ! Saline-treated and citrated buffer injected group
SYT~N : Saengchinyanghyoitang(SYT. 1U00mg/kg. p.o.)-treated
and citrate buffer injected group
Control : Streptozotocin{STZ. 530mg/kg) i.v. injected group
SYT~STZ : STZ(50mg/kg/ i.v. injected and SYT-treated group
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3 fEE &80 olxls B¥

miF+ total lipide] &&S TH ] 298.78
+223mg/dIgIEl WlEl  WEES 36202+
853mg/dl2  EmEALH  SYTZIAE
28756+1.83mg/dlZ2 EHER vt HEH®
(P<OODUA WA HUJL, SYT+STZZAME
32531%1.33mg/dIE W vlE HEH
(P<0.001)UA #®in= et Triglyceride® &
BolME FEHEol 727511 7Tmg/dItyl ] &)
WRE AN E 11945+2.16mg/dlZ BN YL
o SYTZNAE 6575+ 1.77mg/dIZ EFHFE
vl 8] HEHP<OODUE BAE UL SYT+
STZZME 95.73+156mg/d12 HHEEE] ]
ato] HEHP<00DAE HBAE BAT. #
# phospholipid®] fid AEBE EFHHF
132.87£3.09mg/dI°| R 2t HERT RFAM B
B AolE et A & sttH(Table 3).

Table 3. Effect of liquid extract of SYT on serum total lipid. triglyceri-
de and phospholipid levels in 3TZ-induced hyperglycemic rats

Total lipid Triglyceride Phospholipid
Group
mg/dl
Normal 298.78 £2.230 T2.T5 2177 132.37 £ 3.09m
SYT-N 287.56£1.83++2 7 653.75£1.77++ 128.35 £ 3.06
Control 362.02 £ 8.533 11945 £ 2.16 133,43 £1.44
SYT-STZ  325.31 £ 1.33* 95,73 £1.36™ 137.8223.90

1) Each values represent Mean 2 S. D. for six experiments
2) «* : p¢ 0.01( v.3 Normal). """ : p< 0.001¢v.s Control)
as : not significant

Normal © Saline-ireated and citrated butfer injected group

3YT-N : Saengchinyanghyoltang(SYT. 1000mg/kg, p.o.)-treated
and citrate butfer injected group

Control : Streptozotocin{3STZ. 30mu/kg) i.v. injected group

SYT-3TZ : STZ{30mgskg) i.v. injected and SYT-treated group
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4. Lipased] el vlx&= ¥

Mk lipase® ¥ EHAFol 1.32%£0.06
unitQ g B3] HERlA 0.35+0.03 unitZ #
#Elgd oy SYT+STZFEAAME  087=0.08%
A EMP<0.001)UA &= AHFig.D.

27

Normal SYT-N Controt SYT+STZ

Fig. 1. Effect of liquid extract of SYT on serum lipase
activity in $TZ-induced hyperglycemic rats.

Rats were orally administered sangchinyanghyoltang(SYT. 1000mg/kg
p.o.) daily for six weeks. and sacrificed seven days after 3STZ(30mg kg
tail vein, i.v.). The assay procedure was described in the material and
methods. values are mean % S.D. for six experiments. Significantly dif-
fereat from normal("™ : p{ 0.01. ™ : p< 0.001).

#:0rne unit of 0.0SN-NaOH(ml) needed to neutraiize ‘atty acid formed

=1
===t

5. Total cholesterol, lipoprotein2
¥ BARE(LIERS B4t

M5 total cholesterol ¥ VLDL, LDL-
cholesterol %9 &g HEMNAM 27
152.84+392mg/dl, 1054*3.02mg/d1Z THH
o Hsl ®BmsEAd Rol SYT+STZEH A=
TEHEES Kol WA R ovt HMH
of Hlsl ZZ HEMEP<000DJE BAE H
ot M HDL-cholesterol &&el AoiA
E EEEAA EE A vls] 41.70=1.1mg/dl
2 o EHRe SYT+STZEoAME 49.78%



-t)Ete) gl A] ¢ A)16d A2E FA30Z-

057mg/dIZ  HEHP<0.00D)UA = A}
e IR LIEERE EHHY 1.1820.129) ¥
3 ol M- 26910212 Hizgs) WA HYS
Y SYT+STZT oA 1.39%01302 #died
vjs) HEMEEP<ODAE WL E BRE F
AATHTable 4).

Table 4. Effect of liquid extract of SYT on serum total cholesterol
VLDIL.. LDL. HDL-cholesternl and atherosclerotic index in
STZ-induced hyperglycemic rats

Total-C VLDL.LDL € HDL-C Al7
Group

muy dl

Normal 101.82 £1.790 62,1 £3.40  16.87 20.77 1.18 1012
SYT-N 99.811).70 61.7 £0.80 46,80 £2.00 1.13 $0.37
Control  152.84£3.92™ 1054 £3.02° 41.70 $1.10° 2,69 #0.217

SYT-STZ 118.5541.47°" 721 ¢ 2,377 4978 £0.57°7 1.39 20,13

1) Each values represent Mean £ S, ). for six experiments
2} ° 1 pCQ0SC vis Control), ™ 1 pC 0.01(v.s ControD)
= pC 00010 v.s Control). ns © nol significant
Normal  Saline-treated and citrated buffer injected group
SYT-N : SaengchinyanghyoltangtSYT. 1000ma/kg. p.o.}-treated
and citrate bulfer injected group
Control © Streptozotocin(STZ. SUme/kg) i.v. injected group
SYT » 8TZ : STZ(50mg/ke) i.v. injected and SYT-treated group
* : Athevascleratic index=(Total cholestarol - HDL-CY / HDL-C

V. & &

R BREZEEH HRE S HBY BHv
2 498 fAEL JEe FERNBLE FE
KES iisted MBKS A1 o MBEES
RS FURREM 2 ERA BESE Sk
fEe] W skl oW Ee FetE B
gzt gt |

Agemiy Rl (1,000mg/kg, po.)2 68
M BisES . upxlg 13 o] streptzotocin
(STZ, 50mg/kg, tail vein iv.)S HEAsle B
RIS HRAZ BFNA JU BERFAS BE
St ™ wl STZolejsle] Hi 3] ®n=d Mk

¥Eol WEVF ABRFEMEBS RUGKS BIREZ
EHOKEEA A mEES BEVH B EHA
t}.

olel@ mEEY) ETFE A TANAM im
B MUBWS) WM E STZA s #HFEE EK
B BERBIRCl HEHE AL HERES FE
Al 71 YR STZY HEE KRS B-cell ¥
o|g HERito] HESA
pancreatic islet celWl2¢ STZ9] uptake”} #
mB st o] STZe 21§ DNA strand #4559
repair systemel Bifi3lE BE<Q poly(ADP-
ribose) synthetase®] over activation®]| 2]3}¢f
M NAD7F #@% #H#E =l NADS HikEsE
¢l nicotinamide®] B-cell} 22| uptake W <
g M NADEMC) #ifi=o} langelhans
islet B-celle] fH#BH #r} ez,
m-RNA®9 (£ FE proin- sulin® 440 &
THY BEHOZE insulin® 5 M2 HEIR
7ol FREE Aoz dAA Aed”?, 4@
#imgel NUGWe FREE STZA 93td F
BHE BREMAS Hiksts AL STZA 98
BB AR BHEE HILS 22 A insulin® M
e MFE EWESA AAFEEAN UE
g Aolgte HE HEE Y e Aoz
Az-drt

Mm#% s lactate dehydrogenase(LDH)E 4§
MAA fRpEfRel HE BRI fERISh: BH
Vg lactate® pyruvate® Hiisls Wi KK
S s ®EAd STZ #E=A 9 KRR
FEEA S AHEBEME FUBKS ARSI
STZE #HAl LDH EHole ¥ue pEs
AR e HMoE Hol BERKF glucose U4

endocrine glandell
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BEAA pyruvateol A lactate2 2} o] T

A %3 acetyl Co-AA 22| glucose L7} #.

#EI AEe REsR Utk STZ <& &%
B RKR OREAA B8R EEAKF 53
me EE B ouWd gEs Fertes W
2392 total lipid¢t triglyceride &&&
STZe| oty Bazgs] Mns vt AEFmE R
Bl miEEE STZd 9% total lipidsd
triglyceride®] & & #®m7} FEHE UdA Hi-H
%13, phospholipid &2 HES o] B
g ekskh

ojel gt K-S WRH HEA ¥R insuling
ET2 TCA cycledl Al A=<l B2 g7}t
E®stA dojutAl ol acetyl Co-AdA ¢
BE SR EEE D FERA BE s
o] EfFEH MmH e total lipid®} triglyceride®]
diitio] msol dojvbe MR Az
W, EERMmME FGEKS HIEEE STZ 9
3 FEse SN BE KM rHEes R
o FERo 2 FpEr

SR MAE S BHIRMEALAE ] FEEEZ A /Mol A
9] triglyceride® & ® chylomicron®] 2 #
B, oMY triglyceride®] & ®Bin 2
VLDL, LDL-cholesterol &% 2 4@ #m,
HDL-cholesterol®] &8 EF % lipase® &H
WA A% KA oMl triglyceride®] B
% Wod BEYPae oz &k whelA
STZ#EZ total cholesterol, VLDL-, LDL-
cholesterol®] M+ &) B3] Mm=Eda A
o] A@EFEME MUBKS AEHE WA HAL,
HDL-cholesterol &#< STZ #EZ W = A
ov| AEEME MBKS WREE %40 B
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HAo W AES HEe fden, mA lipase
o] {ErE STZO H#iz gHEs Mmaa R
ol AEBRMAES MBHKS Al A A
of EFH Kl 7HA EEEHJAG. oy
fERe AW insulin AESZ BN Mkl A9
gt MEDSRES]  B®% BT FFECIA
triglyceride®] &8, i1 2 lipased FEHE (&
2 meg ¥ JE ez Bl B
o] dojutx] ol FHisMmiES Bkt HE
OEo} B AR W, LEEOE MBR
AR R STZel o8 M|n=ld FIRME L
7t Wb HEe A& HDL-cholesterol &8 #hn
% lipase®] &M B olste] #4KA fEHF AL
el K Mo 2o FUH EH FE 4
fit feieol oste] Yetve #HEE Az Ed.

V. #&

dEkmyel FERE SENES Hekdte
FE BRI AdeTE R T Hie=
streptozotocin® = RN SlEMme FiEA
2 FHE model HWE3tY] Mk NHEBS
a2 BMRBM RS MAE ik Bt
of ofejet 2 fSme dUTh

AR RGES WiEME STZA ofs)
o HEEe mdlEE msr2dtotal lipid ¥
triglyceride® && 2 STZS M2 HAZK3]
m=EA Aol EEny MIGKS WM
M= Aot b lactate dehydrogenase 1M 2
phospholipid®] #&oll= HohE ol f%l

o} 1fir total cholesterol, VLDL-,
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LDL-cholesterol &# 2 BRI LIEHE STZ
o] WBEA HKS] M= ow, A EaE M
RB WS W2 STZY Mz WihgaA
ol M= it} HDL-cholesterol & 2 i
lipase®l #EtES BERIG Bizs] MIHIEE Ao
AR MYy RS BB R ER FEd 7}
A 18 = Aok
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