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Effect of Ojayeonjonghwan(fH-7#773) on Antioxidant Capacity
in D-galactose Induced Aging Rats

Ki-Hong Kim, Guo-xun Ding, Kwang-Ho Kim & Seong-gyu Ko
Dept. of Preventive Medicine, College of Oriental Medicine, KHU

Abstract

. Objectives : Ojayeonjonghwan(F FH5=4L) is composed of Polygonum multiflorum THUNB, and some
medical herbs that are known as formula of senescence delay effect. The purpose of this study is to
investigate the effect of Ojayeonjonghwan on antioxidant enzyme activities, such as Thiobarbituric acid
reartive substance(TBARS), Superoxide dismutase(SOD), Catalase(CAT), Glutathione peroxidase (GSH-px)
in rat erythrocytes and blood plasma.

- Methods : Sprague-Dawley rats were divided into 3 groups, Normal group (supplied enough water and
feeds only, Normal Group), D-galatose administered group(injected D-galatose 50mg/kg, ltime/day for 6
weeks, Control Group) and Ojayeonjonghwan administered group (D-galactose SOmg/kg and
Ojayeonjonghwan extracts 245.0mg/200g ltime/day for 6 weeks, OJY Group). Rats were sacrificed and
TBARS, SOD, CAT, GSH-—px, Plasma total lipid, Plasma triglyceride and cholesterol were measured in
rat erythrocytes and blood plasma.

- Results : TBARS in plasma concentration of OJY group was significantly lower than that of control
group. Red blood cell(RBC) SOD activity of OJY group was significantly higher than that of control
group(F=16.067, p=0.0001, ANOVA test) RBC GSH-px activity of OJY group was increased(F=4.271,
P=0.034, ANOVA test). RBC catalase activities of all experimental group were not significantly different.
Total lipid and triglyceride concentration in plasma of all experimental groups were .ot significantly
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different. Total cholesterol concentrations in plasma of OJY group were significantly lower than those of

control group(F=4.387, p=0.032, ANOVA test).

Conclusions : According to the above results, it is considered that Ojayeonjonghwan is effective in
inhibitipg lipid peroxidation and increasing antioxidative enzyme activities in D-galactose induced aging

rat.
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1059 Sprague-Dawleyd 2 838 7
st e AR W 25 Y0 AR PAE(F

AR ey 21.1% - ZAY 35% -« 24
f 5.0% - 23| & 80% - ZF 06% - ¢! 06%)
2 AT AL T ATl 400+20g
1278)N ASS & A8 BT
=T @ mlEly Pt ARSI R, AR
T AHEA ¥9EES 0.

2 # ¥

B Agold AR o (BEAFY 3
(HSEE) o) 7148 ATFHRACE Ue
sk §Ale) Beke thest gk

2. F &

APH @AM 25 AAZ SDA ratE
AFEE 12A BEAIA 1253 o] FAXT
(Normal group)3} D-galactose 5 {(Conirol
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RS £ ¥ A ‘ Ll *
BT " Lyccl Fructus 340.0g
BT Cuscutae Semen 280.0g
BRT Rubi Fructus 200.0g
HHIF Planaginis Semen 120.0g
HEKF Maximowicziae Fructus 40.0g
& 980.0g
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RBCE 4th o g cell® 09% NaCl
folol Bylul7} 11o] HEE A3t 50%
hematocrit suspension(RBC suspension)g Tt
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ANOVA test with muiltiple -comparisons
(Duncan’s method) 2.2 BA8IY . FosE
< 0052 stk

l. 6% #&
1. 8o RREBRRIEY

Thicbarbituric Acid Reactive Substances®i
Fge 538 A} Nommald 3254+
2.22nmol/100m¢, Controlg-ol  46.42+4.16nmol/
100me, OJY7o] 37.02+2.03nmol/100m o2
el A9 7b zlole FAHoE FED Aol
7} 2908 (F=4.065, p=0.014, ANOVA test),
tE 8 2(Duncan’s method)E %3t Z+ 3
oz Ajole] AEMS AT A3 Controlw
o] NormalZel HIsl F3tAl F71stda,
OJY#ol Controlel Hlstel o)k s
Jti(Table D).

2. &2} superoxide
dismutase(SOD) &

superoxide dismutase®] #8438 A Z
7 NormalT& 21.14+1.25  Control@©]
10.37¢153, OJY=*o] 1588+1232.2 et F
o 7+ zpol= EAFHoE HES o7t AN
o B(F=16.057, p=0.0001, ANOVA test), T%
H] 2 (Duncan’s method)® F8t] Z+ Yzt
apolol HEHS HAE 2 ControlTol
Normali-oll Hl3] felsAl Z4stda, OfY
Zo] ControlToll Bt folstAl F7badrr
(Table 10).
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Table 1. Plasma Thiobarbituric Acid Reactive Substanoes levels

= Group . No. of animal Plasma TBARS (nmol/100m¢) Duncan grouping
Normal 6 3254:2.22" A?
Control 6 46.42+4.16 B
1010’4 6 37.02+2.03 A

T Mean=Std. Error.

2 Means with the same letter are not significantly different at a=0.06 level by Duncan test.
calculated by ANOVA test.

= Normal : not specially treated in 18weeks-old rat.
Control : D-galactose (50mg/kg/rat) was injected for 6 weeks.
QJY : treated with Ojayounjongwhan extracts and D-galactose(50mg/kg/rat) for 6 weeks

Table Il. Erythrocyte antioxidative enzyme activities (SQD)

Group No. of animal RBC SOD Duncan grouping
Normal 6 21.141.25" A
Control 6 10.37+1.53 C
QJY 6 15.88+1.23 B

D MeantStd. Error.

2 Means with the same letter are not significantly different at 0=0.05 level by Duncan test.
* calculated by ANOVA test.

Superoxide dismutase(SOD) activities are expressed as Units per minute per mg protein(l unit will

inhibit the rate of reduced of cytochrome ¢ by 50% in a coupled system with xanthine oxidase at pH
78 and 25C in a 3.0mf reaction volume).

3. A& 2| glutathione peroxidase 4. M@ el Catalase /&M%
(GSH-px) &M
. Catalased] 84¢ =43 23 Normalaol
glutathione peroxidase(GSH-px)2} &M & 4880.8+271.6, Controlwo] 44685+1786 OJY
473 A3 Normaldo] 0.149+0.023, Control o] 5079.1+331.022 Y} A 3 Aoy
Tol 0.084:0.013, QJYZ°] 0.115:00082 Uet  FAHo2Z HET Aol UMTHF=L352
H A 3 Aol FAHCR HEF Aol7t p=0.288, ANOVA test)(Table IV).
AN LB (F=4.271, p=0.034, ANOVA test), v}
% 4l 2Z(Duncan’s method)—a— i BEA R = ¢ 5. @z EX|g SAHXY s
3 Aol HEMS BT A7 Controlde
NormalZel u]&}ed Aﬂ #rE By g EApge v=E 2RY ZH
OJY«* & ControlTol Hlsta) Z7l8te H3S Normal-o] 403.50+1895, Controlz] 481.00+
BAHTable II). 3603, OJYol 477.00£20192.82 veht o
2 Aol FAHeR fES Aozt AMH
(F=2.276, p=0.137, ANOVA test).

w
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Table Wl Envthrocyte  antioxidative ‘enzyme activities (GSH-px)

Group No. of animal RBC GSH-px Duncan grouping
Normal 6 0.149+0.023" - AP
Control 6 0.0840.013 B

oJY 6

0.115£0.008 AB

Y MeantStd. Error.
? Means with the same letter are not significantly different at a=0.05 level by Duncan test.

" calculated by ANOVA test.

Glutathione peroxidase(GSH-px) activities are expressed as unit per mg protein{l unit will catalyze the

oxidation by H202 of 1.0umol of reduced glutathione to oxidized glutathione per min at pH 7.0 and 2
50C).

Table IV. Erythrocyte antioxidative enzyme activities (Catalase)

Group No. of animal RBC Catalase Duncan grouping
Normal 6 4880.8+271.6" A?
Control 6 4468 5+1786 B
1010 6 5079.1+331.0 A

U Mean+Std. Error.

? Means with the same letter are not significantly different at 0=0.05 level by Duncan test.
* calculated by ANOVA test
Catalase activities are expressed as nmole formaldehyde utilized as standard per mg protein.

A FAALY TEE AT An
Normal+o] 90.16+11.43, Controlite} 110.33+
6.83, OJyate] 1116714302 veht o 4
Aol BAFoR AEI oyt Ui
(F=1.133, p=0.348, ANOVA test)(Table V).

e

6 T & ZLHE

4 F 2U2dE w8 AT 2H
Normal@e] 4200+362, ControlZ®] 5683+
500, OJY®°] 43832572 veht e b
ZAole BANoR HEY Aot AN
(F=4.387, p=0.032, ANOVA test), th% Hz
(Duncan’s method)& S8t 2z Gz Aol
o AE¥ES AT 27 ControlTo] Normal
Tofl wls felstAl FrRIRE, OfyEel
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(Table VI).
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Table V. Plasma total lipid and triglyceride

Group No. of animal Plasma total lipid Plasma triglyceride
Normal 6 40350+1895" A? 90.16:1143"  A?
Control 6 481.00£3603 A 110.3346.83 A
QJy 6 4770022019 A 111.67+14.39 A

U MeanStd. Error.

2 Means with the same letter are not significantly different at a=0.05 level by Duncan test.

* calculated by ANOVA test.

Table VI. Plasma total cholesterol concentrations
Group No. of animal Plasma total cholesterol Duncan grouping
Normal 42.00£362" A?
Control 56.83+5.00 B
oJy 43.83+2.57 A

Y Mean+Std. Error

? Means with the same letter are not significantly different at a=0.05 level by Duncan test

* calculated by ANOVA test
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ARsal ok =8 BT AAAD BolA
T KL A-ATRIG, B, {78, BEWE,
HREM, PME, S8, REY, T &0, 7%
RIL"E sto] MBS JHo] A% AMEL
GBS TlA Bin ARY $E e
g Fu ek

#wie BEES Auuw K@ (RET
#) M "BrmREE BrEiELen
FRste) Binel ®Et Eaw dAno U
2 AFHPL®

(EBEE) RS Eeole it Atk
RO, MAMERENE o8 3t BRel
i) e o948 Zstn Yok

(RBEHHRTY EERE FRRRE M
BRE RARE SRRE BAEE Jige
BABE SEmEe SARS LPHE BAR
& DR, WHOEE DneE TREE B
9% "2 sto) ALe) MHHT &k A
of @ated Agstm Yok

2k RS Bsind ERARES %K
KHZ APE B 5 e, KEE LEAE,
A BARsHEE R Roln] 2R
i BRI ks 7HE ool gum B
Aok (ERy (EEKRE® B R
Kaks, FIRMGE, SREE, REEE, TElES
olghe Fid (PUEIHM AR O “BA F
RTR ki ASTRAL ka1 Be e
LIERBES BE w77 9% ko)
g ol 12 Jkoze WE| HIE, K
woterk, bR, (EDhY:, RIS 2 Y
#etk %o Fedyko) AN HepIMY

Fieol i parEEEe) FE BHe AW
B2 #E fAdez AYET PPN
AYHE 553 Aozt HE Aol
(Programmed Theory), A& W AoiAl 3
Mol A7 EHH(free radical)7t Ao}
HHeste] HXo] &4e FEd o HE
$lfree radical)el ARE o)t Z74%e] o
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g F7bstn whebM AR J)eo] HA HH
o] ZEHKS Z2UY3A Bode AR7] olE
(Free radical theory), kg B2AE AR
QFE 3le] AR ¢EoX AgWdo] %
AY A¥yz B 2 FAH(Accumulation of
Errors Theory), € AAZ ESddiold,
DNAS Botgd B @& spdo] g} B¥
7HE 48 ggA glen FEIE AL
Harmane] AAI$ XpH7] ©]E(free radical
theory)elth? 2ol B ehdk(free radical)ol
AN FEIT FRY MRS ik
3 AR BAZL Q' A2E BAHL Q)
‘:}_.13)14)

H#E(free radicall= AAAAA AE dirl
FANA AHEY A FE 2 F &
AR 24 Y3t 1 Agel FHE X
otk HHi#k(free radical)®} WHEEHE AAW
o nEz BAZE BXIXEMY, @ud
DNA S°] AUtk BH(free radica)7t 3
A ukgate) EEBR S DE
olzlo] dula AL Fof opmjw7ig} W}
o 2 ¥k AEE HEEAQ X Fel ¥
Ayt mat E¥ A uAbge] v A
o7 goht A&Hozm ©e& HdiH(free
radical) 4L FEsteg E¥IA| U] 4
= ATYlM dojus B ihdk(free radical)
¥4 wgowye MY F85A AAHR
o} 2¥IA e A Ego] BWo] EFHO
Qomz ol HHiH(free radicallel =&
& NIxTe] £ ZYstd  BH#E(free
radical)’t ZAHH AEY, 2L MEZ=T
ol @xE T ulAd Fxue FTZE HEA
A EZo|Folut 7|5 Fol &AL 7EA Al
¥ =48 2Pt HihHfree radical)7}
Agads Fiaied AN FAE0] k319
9% ¢lo] B BHE Asrt Uk T
9] o)zt F7lgtel met DNATEHC 842

Zasn F AR 7iEzte 2x 2ge 37t
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e, BHi%E(ree radical)7} DNASF wHg-3}
9 o] 3 DNA F89o] &Ado] we) BAHT
Az &€ zYste] FARH {AR
BHe oA Hol AMrise Sio] z¥Y
ok AFfHoz HhFEs Axze wab

A%e I/ AXRE EAE,
DNAS EWolE fa3la Aawde 7%
& ZEANZY. o)2% Hhk(free radical)ol
st ¥h3 A3r}p oyt Frbe) wEk A
o X922 =37t AYss Aoz v
"t‘ 7.&3“0]]:]_.18)31)

AXE B#E(free radica)2HE HEE
B353}7] st FE3le} ks wolAAE
Z2 Yok PE FEE Fe Aoge
glutathione peroxidase, superoxide dismutase
(SOD), catalase®t #o] MEuUdlM A==
frgRel, vlElwl A C E 712" 53 o)
oA FFHE Fdaet dALEES] JERE
R AP quperoxide  dismutase
(SOD)= B BAARA Z7]ol A= &
AUAEO0)E BT 2H0E  F9AA
Fe #5209 catalase= mitochondria®}
peroxisome Wlo &30, a4 (HO0)
2 B3 A2z BiEe aieg®
glutathione peroxidase(GSH-px)= A Ajuiol)
A RS EAHO)Y $HY Fglutathion
(GSH)°] 4Fg}¥glutathion(GSSG) 2.2 HHA
=2 A4sA "o B e 3(free
radical)7} Aol FH == AL JAgte F
/3% Hgo) glovw NI o5 ik
fldl ¥ 58 9% FFoE FA8kE Ao
Fosich Aol giabdzy #ikol o8N
Hilg{bhgo] Ast=AIg, kol dsiA HilL
fieol &4 AstEE AL ohld ofw dgle
B Qs ggaka HAEe) SIS FS, 4
thE Qs Hiigh 8L AeAd
7} sk Hol 83 Aonp®

HZ FoASANME Eio) e B B

gL

ol

gelOSIE @ gl sifol] BE HER Y
W0 st wol Ytk 1 F Eke FRE
22 M3 FaNRE BEE WY 2xoz
ololxl I kLT, BEEYY w
ERFTEMO) EBHFE, 5o FuEhE
of digh AT B} gllon, Hkf= fuid
T F7TF® BRTP 59 filsaed B
AT Bazk A e ol HEFHEERA
o] MRS Hilgfthzol wxlE gkl Oig B
T ge FolE 4 9tk

ATERAS (BEAF) 2L CGREHE)
of #28 HEZT REHE BRI A
B BT BRT BT A%TFE 745
o] ot MAETE I, BHROZ fifeste wely
BE AR, BHTFE F B Mgos
Eesle) IRRaREY, BRTE F B
grsetel DB FSY, BRITE B O b
eo e wgste] WIS BiEhRasH
o ARTFE I BSoR GHEstd feRitR
WEK AREEIN? 8Dz ATFHEA
o] A9 ¥ BRI BEdM AVlE Efh
of tiste] ELEES] T/t QIS How F
23 4 Itk

B s AFATRAY #LEE Ak
g BT goluy] st Bt fHud
AHE  olgdld  mEER(Normalff)w
D-galactose 5937 (Control#¥)3} D-galactose
o} AFHERAS F9% FOJYEHSZ WF
o] HiFpthes ZAst BABAT

84 XFo] @Rt AEE Lolur] Y4
2 A FA8HE FreF(Thiobarbituric Acid Reac—
tive Substances : TBARS values)& ZA3r
A7} EEEHNormal#)#, D-galactose 4
F(Control®)F  AFHFAFAZOIYD)Y
A 7+ zpol= FARoZ HES Ao)7t §
21 0.5(F=4.065, p=0.014, ANOVA test), t&
H](Duncan’s method)& F3td Zr Jdt
Aole] HEMS HAY A Controldol

59



o el 2kl B8l 3)alo A Al 15200553 16 E):

Normalwell H]&] Fo3tA F7433x, OJY
o] ControlZol] ul3te FlaiA #ZAsA
k. ol #Ebrt AYHAEA HAFLEE 9
Ado] F7HTE AHEE TIFE RoE
ol&f|g = g)ou Controldol Hlstd OJYF
oA v et AL ATHEAY FA7t
ARADRRE PR AN E FEE @
s RS F58 4 Aok

Y Fol Mo Bkl RS HEHE U}
w7 S8 piEgft B¥RQ)  superoxide dis-
mutase(SOD)9] EHS A 43 I 3¢
atele FAMoZ HEI Aozt JueH
(F=16.057, p=0.0001, ANOVA test), ©¥% H|iL
(Duncan’'s method)& F3ld 2 Jdzt Aol
o HEHS H3HE A3 Controlo] Normal
ol HlE] fadsA AARIRL, OJyTol
Control@ol] vlgte)  fofstAl  F7kekidrt
SODE 8442:(0)8 HsFAH0) 2 &
ANA BYNAE 28R A4S dte 24
olty, AFfrEA Folzt A7y st &
291 superoxide dismutase(SOD)®] BH=E
FAGA T AR Rz F5T F Ut

g pol e 3ikal AT A4S ¥ol
B7] 93 34rs &A% glutathione peroxi-
dase(GSH—px)9} #EHS 4% 2% Jo L
ol FTAHLE HEI Aolrb e
(F=4.271, p=0.034, ANOVA test), T Hlu
(Duncan's method)& %3l 2k J4t Aol
o] A¥n-E A4 3} Controli2 Normal
2o HlEte fold FAE BAT, OJYTR
Controlel] ®lale) F7isle A%E RAT.
peroxidase(GSH-px)&= A A Fikstei
(H09 8- 8glutathion(GSH)°) 41318
glutathion(GSSG) 2.2, HHA &8 A4y
HAsreaE AAsHE FAs Gdolth AT
frEhe  Fozb HyFe  ddFEAY
glutathione peroxidase®) ¥& F7HN718 A
o2 5% 5 ch
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AP i AAEY) 85 Lot
B7] sl Faksl &4 Catalased] A4S -
2A4% Ay A ¢ Aole FAHLE AR
& zol7t YIUTHF=1.352, p=0288, ANOVA
test). @AY FAW FEE SRS 27
o 2+ 2ol EAFHoR HES o7t M
tHF=2.276, p=0.137, ANOVA test). €8 %
Aol w5g A% A Jd T Aeole
EANeR AHEI Aol YUUATHF=1133,
p=0.348, ANOVA test). 3 F e 2HE
=58 243 2dx A4 U Aol TAAHL
g2 AET Hoirt AU w(F=4.387, p=0.032,
ANOVA test), @5 Hl3(Duncan’s method)
2 B3l zt Jazt Ajole] AEMS AR
A3 Control¥e] Normal@el H]3] #<lstAl
zZ718193, OfyTe] Control-ol ®vlahed
ol&tA sk

oA ANz HWE AFHREME D-galac-
tose2 HaFAlete] # FRAF AF AY
FoA AR FFE AaATIL B
FR{r RSl SODY GSH-pxd #4& S7HA
7l 4g Jeiden, @4 FEUHLHE
o A &EAE el wEtd ATHIR
Ae 2 AR BNz A4 x5E
A9 24g W} HMLE T8 HiElt £%
ool AE Qg oz wusE, dId
A5g ol§@ nrk AE e A7/ Bast
g3 Age

V. ¥ &

AETFMEAS] Fatslsg Loyl $shd
12%39] 8HA TAAT, D-galactosed: F
o3l Control## D-galactosest 2AA%3HS
ZAlo) B3 QJ)YZolA 839 A Atz
2 a3 AT Superoxide dismutase
(SOD), Glutathione proxidase(GSH-px), cata-
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1. 8% AFHtEE] 2& OJyzol
Controliol]l H3le] FelslAl 7HAs ot

2. A879] Superoxide dismutase(SOD) &
A& Controli#e I3t QJYEol 49
A F7hsl,

3. A879 Glutathione proxidase(GSH-px)
842 Controlatell Bl3le] QJyTto] &
7Vete S¢S B

4. YT catalase B4 BE A F 7t

of fAd Aol At

.83 e FAW =9 SARNEEE

BE AT Aol st Afolrt glsidh

6. U FEZHU2HE FEE Controldl

Hlate OJywol #2stAl gHasiich

[47]

ol Az B A TAEHS D-galac-
tose2 w3HFEE BH A AL A
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