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Abstract |

Effects of Taeumjowetang on Lipid Peroxidation by Free
Radicals and Oxidative Damage of Hepatocytes by
tert-Butyl Hydroperoxide

Kim Man-woo - Park Seong-sik

Department of Sasang Constitution Medicine, College of Orient Medicine, Dongguk University.

Effects of Taeumjowetang on Lipid Peroxidation by Free Radicals and Oxidative Damage of Hepatocytes by
tert-Butyl Hydroperoxide

1. Purpose

The present study was carried out to evaluate the antioxidant effects of Taeumjowetang in vitro.

2. Methods

In this study, antioxidant effects of TJT on lipid peroxidation were determined according to the method of TBA.
(Abbreviation) TJT : Taeumjowetang, TBA : 2-thiobarbituric acid

3. Results

1) TJT inhibited markedly peroxidation of linoleic acid during the autoxidation.

2) TJT inhibited lipid peroxidation induced by hydroxyl radical derived from H202-Fe2+ in rat liver homogenate.

3) TJT showed G6% scavenging effect on DPPH radical.

4) TJT exhibited a 25% inhibitory effect on superoxide generation from xanthine-xan thine oxidase system.

5) To investigate the antioxidative effects of TJT on the hepatocytes, cultured normal rat liver cells(Ac2F) were
prepared and incubated with or without TJT. After 16~18hr, cells placed in DMEM medium without serum, and
then incubated with 1mM ¢-BHP for 2hr. Viable cells were detected by MTT assay. In this test, TJT protected the
cell death induced by t-BHP and significantly increased cell viability in the normal rac liver cell. (Abbreviation) DPPH
: @, a-diphenyl- B-picryl hydrazyl, DMEM : Dulbecco's Modified Eagle Medium, t-BHP : tert-buty! hydroperoxide,

4. Conclusion

These results suggested that TJT might play a protective role in lipid peroxidation by free radicals.
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i FE Aeet o A BB F BREZ
F71 BESE AS Y 2Hoz FRSAT
A5& F'c AMEH BEEH HE oK 5, T
o KK £k & &E 5 H92 &% BE #n
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o] slEand By 494 A7, 39 sk
Hth £ ®ffo] BETY FafIXY BRELE
B 2 FlRELEd vixie g8, 37 KB
%ol Bl A wol o 38 nxe 9%,
2o ARTERESC] FRRS] Bt BAgE 1)
Ae 9T, 9 HRENS L BEASK| M
EEEE H2E ARy HBEFC vixe 9% §
o] B3t UAYcH

3 KBFFTH g 497 drze BV
KEFT B BmgmsisEd 28 A7, 7999 K
BBA - KB2AS @Azt Eirt BEMRGT-LDY
Z4 - 231 Ad uxe g, o] KKRFARH
o] mElY BRI ¥ FEPH/ERA vixe £,
279 K- A, PBAS EFOl Gold thiog-
lucoseZ FtEl ERS BRE nXe &, W
o MBI EHKS AT T Y43 A7

Y 2uzt ey, F2 ERfE 3¢ d1vt
R-Eol KKBABEHS Ml 23 Adel of
T 483 dye BaE vt gIoh old BEE
KBAY Rz Bz K770 247 B
X RRRe diEY 2K ABEREH
{t &350l o3 Hii ¥s AAE HESV A%
o A9 2H5AIS}A|, DPPH radical, H,0:-Fe'* A,
xanthine-xanthine oxidased] X M XujjtA S o] &3}
o XKBFEHY fit a9 % AR7] 2AFE
T FAlo e Y FERE ol83io
-BHPZ ¢ FdiRel Ao dig KiaHES
o] il B3 &3E o3P v Kol FANE
A7 Buse o)t

. XEHE A »ix

1. }2

1) o4

B Ay AT KBAFE B(Taeumjowetang :
DS AW FHL "HBEHERT, N FIAL,
o e 8% 3 2o

BREL 5 8 3 1§ {6
F-33 4w Coicis Semen 12.0
£ B Castaneae Semen 120
BT Raphani Semen 8.0
EM% Ophiopogonis Radix 40
LE® Acori Graminei Rhizoma 4.0
B & Platycodi Radix 40
A%T Schizandrae Fructus 4.0
B M Ephedrae Herba 4.0

£ & 52.0
2) HE % JlHEE

839 FA FMEMACQF)E HA HSRRBEZ R
ol AR AF 2003 W2l Sprague-
Dawleyd] 87 & i T5 4y AN #&
o AHg-3ct.

2. %8
1) Alg9 =A|
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KEAEH 8 Bd16pS e i F57
TE 71 O, $F52 F A9 YL
rotary evaporator2 ZQFEES H, 3AUZY) F
A Axsgth BLYe KBHEESH FEE
140.15g (& 33.69%)& Vo] ABE AT

2) Linoleic acid9) Xis4ist R &2} &5

(1) Linoleic acid emulsion®| =

Linoleic acid emulsion& Osawa 5¢] ¥¥?"o)) u}2}
Azdtd KERAEH F288 TR e o
= AlE# ¥ 40ToAA wigst 2AEA8E
Z2A 7

@) xIEopitsbzel B2 £

TBARo| ©l& MDA %L Ohkawa 9] WH§™
o wje} AAE] HUHRALS FHE malondiald
ehyde tetrabutylammonium salfMDA)Z ZHZFHRFIZ A
2 B4 IS, olo] A 2HAE MDA M2
#2718

3) DPPH radical 2H&0 &3

Ki&FAE 52 DPPH radicalol] W3}t scavenging &
5 golr] st Haano 59 WY~ e}
HA s KBRFAES 254 SHRSY EFE
4ml2 1.5%X10“M DPPHMeOH 1mi} Esied 4
24 308 F AT F SimollM FREE
sk

4) Fenton BRSAHGIMS| Bi8t &2 &5

(1) 2t=% DAY x|

UFHAE diethyl echerZ 7PHA v}#H3 kg, KA
#7840z TH& perfusionAlZ] the &3, Al
H3 3, FEE A3 AAANI 2 FAE Y3
Aot oA WyAdeid A 2R FANE AHSE ¢
8402 riydg HENUY o vy FHAYS
AR ¥ A5AE HEaoen, Ao AHE-
& W712) -70TCA A FFRA|H

(2) Hydroxyl radicaloll 2|8t x| = ofalst gkSolf ol &t
g3 &4

ZA9 87 =3 A4 10mM FeGy, 30mM

HO0: R ¥ KBHFS F2E°] 371 3
£4E 1mi2 3t 37T A 1083 AT oS,
TBAY 2 i8R Ae] §Fe FAsIAU

5) Xanthine-xanthine oxidaseAIOiA super-
oxided 44 AN&s &3

KEFHEH F2Eo] X-XODAAA AAEe
02--o tigt JA a3 FA387] Astd AA 250
M xanthine 0.5mi%} Fx¥ KRHESH FE
0.1mlE A2A 38 AXF oS, O.lunit
xanthine oxidased #7}3}ed, Wk-3-8-o4o] FFE 2ml
2 ZAF F, 290amollM 18T FFEY #HEE
238 Act

6) MIEHHSAHOIMS] BHISIRR &F

(1) M=ot

A FFEUACHE 10% FBS-DMEM B X2 uj
oF&}e], plastic flasko|l A subculturedte] M| EZF-E
A5+t

2 s&Y XBRAFBY MEZEY &5H

34 FfAchH dd XBHEES F2E89
MESZE BEs7) Astd, 94 wig il
ABRHESE F528 sxd2 343o welld 200
A H74g o2, 10% FBS-DMEM W¥WA2 F&&
2ml2 2As9 18X wig§ e, MTT assay 2
Ao AEEE FH3NY

(3) gatspxtg =%

ARHEESE 3289 +BHPE f&E5c Fidi
9] Al 2 YAl AP AAE BHEHI] A,
A R KBRFAES F3E8S vxEE 34
3t welld 200404 H7}5F 2, 10% FBS-DMEM
A2 FFE 2mzZ 25 1813 wigEtATh
2 ¥ «BHPY HFF T/} ImMo] HEF H7E
S, °ol& oAl 1208 Wi F, MTT assay2
Axe 4E&E FAsAU

(4) MTT assay
MTT assay™ Sladowski S9 wh§*e e} 3h&}
Aok RS WSA Y 96-well plated] MTTE F
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£ 10%7h HES 92, 442 WA T,
0¥ YYEASAG. 1 F WA AAsn
EtOH/DMSO(1:1 vW)& 60044 F 1 AolQle ME
9] v|EZ=glolo] U= mitochondrial dehydrogenase
o 2|3} MTT dye7} blue formazang A= AL
ELISA reader2 570nmoljA &Z=E Z33t)

7) BAH 2|

2 AYdA e AYFY A dlFod
Student's t-testS AAIEt {4 SRS HFEHA
I, 3 AR pgkol 0.05 °]3 Al F4AE QA
=g

. WEEESR

1. Linoleic acid XIGAKR} X2t

E ¥ 392 linoleic acid®] AFEANEIE2 G55
< TR S wg AiEE TBAYeR
SA3ch G 1n1YA A AR FFE 2
A Ax, KBFARSE FEES Y/EiA 4L
ZFA MDA FEE 40.61 Mot}

yhe &H413bAIQl BHT, BHA ¥ Tocopherol&
71 AP Fo MDA 5+ &2} 1.06, 1.28
1007 uMZ 2 F 2 40.61 uMol] vl = Az}Ars}
£9 Aol @X3A dAHUY. KEHES +2
28 FX¥Z 8000, 4000, 2000, 1000 L 800ugS
F7te AETdMe NAHAE 3o 2zt
142, 142, 243, 13.12 2 1331 4 M2 ) Z 20 ]
3 A)AslEe] Yo ZEAl JAHJE o
< §4F3}AQ) BHT, BHA ¥ Tocopherol2] HAl3}2
I A9 FABIHG. £ KBEHESH FEE 400,
200, 100 ¥ S0pgS A/ APFMx A4
3129 ghako] 242t 23.66, 33.21, 33.79 L 37.81u
MZ tixFo]| dla] MDA A4de]l JAHAY
T}.(Table 1)

%2 oy £

Table |. Antioxidative Activity of Taeumjoweta ng in the
Linoleic Acid System as Measured by the TBA
Method (unit : MDA uM)

Incubation time (day)

Groups

3 7 11

Control 2.29%0.09 15.6310.73 40.6116.27

BHT 0.92+0.00 0.9210.02 1.0610.03

BHA 0.87%0.01 0.8910.00 1.28+0.08

Tocopherol 0.90+0.01 1.03%0.01 10.07%2.50
TTwg

8,000 0.94%0.01 1.05%0.02 1.42%0.11

4,000 0.94+0.01 1.03%0.01 1.4210.02

2,000 0.91%0.01 1.01%0.02 2.4310.51

1,000 0.98+0.00 1.4010.03 13.12+1.64

800 0.9810.02 1.8410.06 13.3130.78

400 1.3310.02 5.3210.06 23.6610.32

200 1.36+0.08 10.15%0.24 33.2120.75

100 1.8210.04 12.7210.25 33.79%0.30

50 2.10%0.20 14.74 £0.69 37.8113.56

Each values are the mean *standard error of triplicate experiments.
Control : Non-treated group.

BHT : 1% BHT treated group.

BHA : 1% BHA treated group.

Tocopherol : 1% Tocopherol created group.

TJT : Taeumjowetang treated group.

2. DPPH radical 2H21t

DPPH radicddd o] &3l KERHEH FEEY
M7l 2AFE B A, $448iAQ) BHT,
BHA ¥ Tocopherold H7}g ABITo|A 8827,
84.14 ¥ 85.35%<] 27 A7l AATE YERIAU
k. U KEBRBS FSES FSHE 20000,
4000 ¥ 2000pgS H7IF AYFAME AR £
Asol 2zt 66.67, 54.71 Y 52.54%8 2T S0%7}
de 2471 2A4%E Jeplidd. =8 XKKBES
5% 1000, 900, 800, 700, 600, 500, 400 % 300
pgS Mg AP TAME 242} 46.74, 44.93, 43.12,
37.32, 3297, 28.62, 28.26 X 2137%E &5 20% 9]
49 sz EHR {7 2ATE EHTH(Table
)
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Table II. Scavenging Effect of Taeumjowetang on DPPH

Radical
Concentration RSA(%)* of control
Groups
@ (%)

BHT - 88.27t1.32
BHA - 84.14%2.10
Tocopherol - 85.35t1.74
TJT 20,000 66.6713.11
4,000 54.71%5.14
2,000 52.54%14.77

1,000 46741251
900 4493t 1.64
800 43.12%3.36
700 37.32%2.89

600 32971201

500 28621148

400 28.2613.96

300 21.37%1.56

200 15.5812.77

100 9.7811.71

50 3.62+0.48

Each values are the mean Tstandard error of triplicate experiments.
*RSA : Radical Scavenging Activity(%) = {(Control O.D. - Expe-
rimental O.D.)/Control O.D.}X 100.

3. Fenton BISHOIAS) BL0}t D5

879 tzx FHEAL HO0-F 9 wgA7
HZ M e AAIe1Ee] BA3Fo] 37.83 uMo]
Aok A FAsHAJ BHTE 7 AYZolA
© AZ#HASEY FeFo] 292 uME 2T b
& °F 92%9) A AE BA

T3 KBEHES FEFELS TXHUE 1000, 800,
400, 200, 100, 80 ¥ 40ugA & H7}E AFHFoME
A AZAE- o] gHako] 232} 1671, 20.15, 22.72,
2539, 28.78, 33.49 ¥ 36.05uMZ KEBFHEH F=
& A= A& dizFol visie H1 55.83%9] A
AR AA oA AAE B HT(Table M)

Table Ill. Effect of Taeumjowetang on the Lipid Perox-~
idation of Rat Homogenate induced by Fenton
Reaction System

Concentration MDA Inhibition
Groups
we (uM) (%)
Control - 37.83%0.83 -
BHT - 2921026 92.29
TJT 1,000 16.71£0.61  ** 55.83
800 2015132 = 46.72
400 22721023 39.93
200 25391004 32.88
100 28.78+0.14 23.93
80 33491044 o 11.46
40 36.051.04 = 4.70

Each values are the mean*standard error of triplicate experiments.
Values statistically significant as compared with control data of each
group.(* : p<0.05, ** : p<0.01)

4. Superoxide?| ¥4¥9 DIXj= X2t

Xanthine-xanthine oxidase YA ZEE 0,9 A
Aol vzl EdE FIF A KBFEAES 32
£ 2000, 1800, 1600, 1400, 1200, 1000 2 800ug
AL AR AFIZANA 3 2568, 14.54, 13.18,
12.05, 9.77, 8.64 E 2.95%92] superoxide A4 <A
ATE B Y (Table V)

Table IV. Inhibitory Effect of Taeumjowetang on Super-
oxide Generation Induced by Xanthine-Xan
thine Oxidase System

Groups Concentration Inhibition of control

(g (%)

TJT 2,000 25.68£2.45
1,800 14.54+2.77
1,600 13.18%1.16
1,400 12.05%1.85
1,200 9.77%0.97
1,000 8.6412.14
800 2.95%0.58

All data are the mean *standard error of triplicate experiments.

5. BiY B Fr#AARol LISt KEREAEB MX
=%
7o wiF A il =8 ABARS
FEES AAMYP S, HE HEES MTT assay
2 33 27 o7 AAE A 4> APT
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HE HEEE 10052 B0 KBHEHZ wel
2 2000, 1000, 500 2 250pg2 M/} APFAAA
£ 19.86, 29.27, 38.10 ¢ 74.72%9] H ¥ WELS
Bo @A AIE 40| UG

W KERFEBHE welld 100, 50, 25, 10 3 Sug
€ A7 AYTME BF 10059 77k AT
AEEE B HE SA4E ez 32 ¢ £
AATE(Table V)

Table V. Cytotoxicity of Taeumjowetang on Cultured No-
mal Rat Liver Cell

Concentration Viability(%) of control

Groups

(uglwell) %)
T 2,000 19.86%7.48 -
1,000 29.27+4.17 .
500 38.10£10.02 o
250 74.72%5.30 .

100 98424379

50 99.63+3.94

25 98.54+1.62

10 9895%1.25

s 99.47+2.80

All data are the meanEstandard error of triplicated determinacion.
Values statistically significant as compared with control daca of each
group.(* : p<0.05, ** : p<0.01)

6. MEUHFAHNME XfaiAMBA BLd D5

3o i B} el KBRFAESH F28S
TEEE AAY & oS, imM9 BHPES #U}e}
312083 gt M¥ete] xAfAZE Fub
e e HALE R Fa, ofRd AX
T 3A] e 2T HE HESL 100%2 B
£ o, «BHPZHE AHF APFAM e <F 50%9
M¥E AZEE YA

A KRB F252 FTEZ 2000, 1000,
500 ¥ 250pgS A2 ohs, -BHPE AH§ 4
FToM e AE A& 4 16.08, 2191, 1997
9 41.25%2 -BHP ©E Ao vldta] R A
E HEEES Jehid o] AAoM ARX HES
o] A% e BHPY HX 543 nFEY K
BRAFH A AE E4o] g4 83 ZFnq)
< ¢ F ANt

Hh ARRAES 5522 100, 50, 25 ¥ 10ueS
A7 oS, -BHPE A AFTFAc AL
AEZo] ZtZt 6043, 61.06, 5733 ¥ 57.02%2
-BHP 9= X279 5026% vl & AHX
AZELS HATH(Table V)

Table VI. Effect of Taeumjowetang on t-BHP Induced
Lipid Peroxidation in Cultured Nommal Rat Liver

Cell
Concentration Viability(%) of control
Groups
(ug/well) (%)
t-BHP 50.2612.68
TT 2,000 16.08+1.98
1,000 2191%0.58
500 19971148
250 41.25%3.65
100 60.4311.91 .
50 61.06+0.26 had
25 57.33%1.72
10 57.02%1.58
5 43.6714.79

All data are the mean tstandard error of triplicated determination.
Values statistically significant as compared with control data of each

group.(* : p<0.05, ** : p<0.01)
t-BHP : ¢-BHP treated group.
TJT : Taeumjowetang pretreated and t-BHP treated group.

N. # ¥

PIREEEL Elnyd Mo 9% BHM Z2HE
oA vlEEE #iF) RREKS BEd $89
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Aol gan ABKES Ius A7led FAHS
o BOKREE S T

B Rel FFATM G ABRAS HEL 24
ERSREEFD FInEsmos FEED, o
A BREEREFRS ABEERY ShE@os,
FPEmmasme HEMED RiEEMEcs Bad
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ftivivat7] oj ol Frigol BRI fiBo) AR

— 56_



- U 9 1 KISERBL LML RAkol o8 FEN Rl KRl I AR -

Frolle @2he) A7)7] 41 fic #%s7) 497
5oz dysxn ot & KBALS & A
gl o] T F53n ddFez o
RRZ R BHESH7] A4 AMFolmg REF W
ZEE Ao BEY REZEE A& 5
FE 3o HAE HA3) se Ao HEAH FE
B S fAshs #1Q RAogh.”

8, K0 “MK\Be S HE HSME
Jd e BRE HE Tt ABALLEN AFH
A EES E4%E 2= U2 Sled
0] “MZA FBHS L5 Kol HFshe S
Bol F4ol Hof Aoh"gtx ARl XEH| Q)
OME NG BRe) BEEIER(LS Falo] #gko) Ik

S AT B BETFELE 832 ¢+
ﬂolt}. ol #8E R B A/NBAGRS} THIEBHMH
R, FESAN AHSE BH e BEH EX by
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B ERe BEoEM X8 Y8l 349
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BTe %¥ES MK TR EEEEE RKRaxs,
A% Te BEstY 4£KIEE AMES @IGE
fhigtct ol KM% HEst MIBEE HOE
fiste wptfopisl e, REHe Bt BOEEK
HEBRERSY #iEME 2HOBL, BEL %E
3t FRIER RELA MBS HRmas
Booystn, FRS %h¥Este MERINT BERELS
o i Zmec”

AAHQ bzl FAo| KR, HA B BT
T AT AL ¢ # e, o2y 2E
Bol fhiol Mz he F4ste duig da ok

fite] Wz fol S oloktte] FiFrIQ K
BRRZNE AAs FAAA FY 7158 /A%
F e Aotk & duHez A Axe FY
%ﬂv}} 71%5-& FiIES 3t /MNEo2REH 4
5olA & JYE9 ®E FM AR A 1Y
22 FRHN ol 88 89 F e B
9] 715€ B AUY KBFEEH L <l
FisHe BE5Y HAER BRRAE 59 &%
AT P&e ¢ & A

FEE X8 KBRFAFGHS AH8se 2d %
d4F ZAE ol 2ok 2y AR KA
B/ %o ¢ 4¥3 A7 F2 EREC"”
o #F Aol REoIYL, B B0 A s
Ao BalMe dYPHog AT v AU
old] ¥ dFNME KERFEHS il vsax
£ 93] A d@oz Fibso] F AlX
B3 AnE dolrnz WA A zFArstel
g3 B k2o i anE P AF
A Bt Abaol B siA|Alo] kg
&7 A F2 Ado| gAslsle o2 A
Iits} wkgel dFojet & 5 otk B dFoMe
KERBH F550) AAHLN3} gkgol oJHF
g nxe7tE BEHIA EXFHAYAR lino-
leic acid®] AFFARSHAAA AP O] ©E 2 F
312 e ZFAYY. a1 A, KKREES
FEE F7lee T vis AR E 9
A& dASRA dAEIALs, 53 FAAQ
BHT, BHA ¥ Tocopherol®} A9 §AIGF 59| o
AEHE B o AY ARE wEoE K
BHABSH F2E9 Fstse AFAAE kg9
MR 2 AYRAY FolA HAH=E AFeg
28 2 A% 7193 ck= Bwdslo] DPPH radicaldl]
g B k2o A7) 2A%S B3t DPPH
radical & ZHF7] FENDPPH -) dMe ARz 9
Azkg Yeh A A A ZRE 4 B2 AR
g Fowo} FF He)DPPH-H)7} HE Azo]
dAAAY FH402 WA Heg, °l?—1§} AAE
ojg3te] B4 2o AR7] £2AFS VAY F
Aok & A A KBRHAFS w-%‘-f\—_— Fx 9
Z3Q ARV AAS S Bilen, 53] & 4%
e 2 6% ol2: 7§ AAANE BYct
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Hydroxy! radical- € superoxide anion®} TjE0] Al
WM A U3H £4E ok 78 A
712 g oo I ¥rgAL superoxide anion
Ho M8 Jrsich Hydroxyl radical®  hydrogen
peroxide(H,02)7} °]7}e} Ho| &(Fe’ )3} g8 3¢
A=, o]la]gt Fenton ¥HG-Alo]A ABAE hydro-
xyl radicalS 3] A2} whgAIZIoz N it
siAjAe] o] op7jEt). & AFoMe KKBHE
Hol Mxe] 4313 &4 FR A¥E e
hydroxyl radicalol] 2]&)] of7|¥= |2k} ¥Eg-d
g axE AT 2 A KBHES 72
E2 hydroxyl radicalol] 2j¢ §3 k=3 F9 A
stEo] AAHE FE YEHo2 Ao,
53] {1 55%°l ol2e A% izt AnE B4
c}
AT 438 £4E FUHE 38 AR 3
o) 12 superonideis WA, AES) B335, @
g 225 E A4so HEY g3 ¢ DNA
&4or AF Aol BAPE Superoxided]
ok A8ty &S WOl fste AAdede
superoxide dismutase(SOD)2}= 348l & A7} Exfst
2|9t superoxide?t T 3HA AJE A ARty
N8 &4 L Pol 24 & Aok B AT
= superoxide A A Al ZA] xanchine-xanthine oxidase Al
28& AHESt KEHEH F2E 9 superoxide A
4 oA BEaE #FsAY a2 A, KBRHEAES
FZE 2 xanthine-xanthine oxidase ¥rSAZEE A
A= superoxideE I 25% AE JA|SHL )

KRB S disltsol % Rk Bsaq)
g ] A dEoz E AdYdAMe UA K
BREARS FE29 Hal =42 Hrsidd.
BHT, BHA 53 22 7|1&9] U7 §4 sl
3 Aol HouAIg AEEAG ¢ HolgA T
ze Rago] xd¥ F Adn YA A% o
2 2 drdMe KBHRESH F2°] iRl
(AT T HHE WA AHsL, 2 ¥ %
Woll A MlEe] AtstZ &t st B3 AdE Y
Bllerke F@stnal ik 83 WG 34 B
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