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Abstract

Experimental study on antioxidant
action of Kyungoktang

Byung-Tak, Kim, PhD.

Sung-Hoon, Kim, Ph.D.
Oriental Medical College, Taejon University
In order to evaluate the effectiveness of
KOK(kyungokko) experimentally used for longevity
Jhematology, ervthrocyte  hemolysis and TBA
(thicbarbituric acid) were measured, after LKOK(low
concentration KOK) and HKOK(high concentration
KOK) were administrated to mice pretreated with
AAPH (2,2 -Azobis(2-amidinopropane), hydrocholoride,
free radical inducer. In hematology WBC and
hemoglobin  were reduced significantly, while the
number of platelet was significantly incresed as
compared with control. Erythrocyte hemolysis by
damage of free radical on cell membrane of RBC and
TBA(Thiobarbituric acid) were significantly inhibited
in both sample groups as compared with control

These results suggest KOK had antioxidant effect.

Key word : KOK, TBA, erythrocyte homolysis
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* KEBARE QRAAR HRANEHE

X AXBE ARHAR RERHE

* o] =EL AdGE A FedTH AL 9
& 29

& B Ex - SEEExx

BERE KA B8 <HELRH>VIAN “&
RN BESE RESLoT ERY oY
HWEESE RF BHOE AF EAED U

RUIEFE) D HES WA A @A
atof, W sixe] BABS BT, FRE KREs
o Fee MiFste AoZ ExHn UG

LT £hE REF FERY #iTH: —F
ol REECZ, B WEBANE hwEMy 4S8
fy, MRS MEAN B o 7bA 2Rl
ARt FifolE free radicaldo]l T Biio]l &
hE@m itk o): Apso] AR EE o
57} superoxide, #4342 2 hydroxy radical
53 L EHMmESC KHY BABRE 4
BESTFEST RESY BLE FBANY, oF
o RIEERMEC] MgV MBS KESAY 2
Fol EFH £Y B FHVY ol e WARK
2 4% A8 KES oAdR 21, A2
olg EWZ st HE Bipol MBS BRY
o2M i) BES 11 BRS EEAIE %
B Wl sirsa o

REE Hilgbol €Y HREY HRE e B
we vgoz 32 Bk £k MES Lo
2 o)FolAm dewl, o i Hrz ¥z
Y BEs o o pee, 2% 8°
2o WEs BEMLIEESED SOD FHHME
g, 2 RV BEEREYo) BRLKESES
SOD ##el viale BES Rasged, &Y
EE&S 8k, ¢ WhEsre, =%
B SRS HBLERS #Esigoy o
A7 YN EHT Y= BEFS HMt
fEHS d¥8ez Hrg AFE ofF g
old] AzE WEEY HiMlt fFAL Yoz
B 71str] 8o AAPH(2,2' - Azobis(2-amidinopropane)
HCDS0mg/kg & SHE ko] So3ln 257 ®E
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B az A728 Bn F493a d4HAL TBA
dF 2 HEF gAY TE A
Bt fFHS BF3IAYE v HEHR s #ARE
do] Buste ol

ren
F
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L& #

L B 2 EEGREG

X BRS #3ld FEHAY 83 #F 180~
220g¢) Sprague -DawleyR(FEBR{LEWFRAT) MY
BRE #HHstd. BR ¥EH7HA RARER (=Y
Wy 221%0] 4, AW 8.0%°l8, £AHF 5.0%°]
&, 3% 80%cisl, A&H06%°l4d, o 04%°]
Ab)(4FeEAL wiE AbR Co)sd B wHdl ftisst
3 OEE 22T S WM HiEstd 28HM BRE
Rigol KIEAIZ # REol #FHASATH

2) B M
A EEol BT BHE KEABK B BITH
Brol N AT A& HESIS AMPEE HE &
#elL MR % Bl FAstHed, 1 B9
NED rES e 2o
Prescription of KOT(Kyungoktang)

PR

W% 4 % & W o
4 i K Rehmanniae Radix 9
[l Poria 9

A 2 Ginseng Radix 18
i g 123 ¢
3) g U 8

Thiobarbituric acid(TBA), Malonaldehydebis(diethyl
acetal), Ascorbic acid, reductase glutathione(GSH), N-
acetyleysteine(NAC), 5,5 -dithiobis—(2-nironenzoicacid)
(DTNB), Trichloroacetic acid (TC), orthophosphoric
acid, ferric chloride, HEPES, CuSO4-5H20, Sodium
tartrate, Folin reagent, Na25204(Sodium Hyrosul fite),
Cytochrome C, NADPH, Potassium ferricyamide,
7-ethoxy-coumarin, Chloroform, Magnesium chloride(
MgCl2), Benzphetamine, ZnSo4, Ba(OH)2, Ammon-

ium acetate, Acetyl acetone, 1-chloro-2, 4-dinitroben
zen(cDNB), EDTA, Potassium cyanide, Sodium
deoxycholate, Sodium azide S Sigmait H5HS,
2,2’ - Azobis(2-amidinopropane)HCI(AAPH) & Poly
scienceiit %S FASIEL, 1 o REBES FHE 2
—f%E {(FRskET

K Bgedl  (FHHE B3ST  Spectrophotometer
(Shimazue), Centri —fuge (Centrikon), Bio-freezer(San
yo), Ice-maker(Vision sci) 2 Homogenizer (OMNI)
& Efskdch

2. B B

1) Bk &
BEE 108(342g)& Kt #PRE o83, &
208 23 S % BIEBHESIY, HETESHA
569g& <t By BERFClE 100mg/day/200g
(rat)$} 50mg/day/200g(rat)®l ¥ 7Ix BE=Z &
rniFE s Ao

2) AAPH #58f 9 Wwgel R

B e & 6ty IEHTE, HWRAE, KR
o2 Erste] HEMT KB AAPHOIMgke)S
18 16 5HM fEkEel EHsdn, HBfde F
Bel £8ARHEKE HASIAC. HELHES AAPH
FA & LT BEe #He 28N nEgEeR
gst ot

3) m¥el Mo B flE

#F e AAPH H4f % BEHFE REMNEZ 257
r W % ESOBEMESE 10miY MKs ¥
A3t CBC bottle(xAH 2ol go] MMzl B
BBy, mERE, hemoglobinBi el & & &l {4
a4l ot

4) FRimEKES] EE MR HE @ vl

NIKIS o} #9d'"el wel m#S Heparin® 2
i@ A7 ¥ HematologyE MESHE. el
I o] MmEE AlFge oA 10mM
potassium phosphate buffered saline(pH7.4, PBS)
BEHS Hoetd 94 213,000 rpm, 108)34
th. 33 wrEdle mES MHT b 209% RBC
¥ 1mlE 23 50mM AAPHZB® 1mlg 3713]
o] 37 CTolA 3417t incubationdtSith. ol BES
50ule #Hsle] 2ml saline Bl W& A& AB

Y
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BEEY HR{LfEAA 238 493 HaE

3

ojg} &3, I 50ulE FAdH 2ml FHFA ¥

RE BHEKZ 4. 44 £ BEHs
E&E ¥ 540nmelA BEEE BEstAdc 1
A AWK WOEE/ BEWY BEE x1002 %
hemolysis value® AAsI AT}

5) miy TBA KFEW: WE & AT

Suematsus o] #H'™el wa} clean test tubeol
miE 200ulE ¥, 8.1% Sodium dodesyl sulfate
(SDS) solution 225ulE 7Fstn 5% F<  voltex
mixerZ mixingd ¥ ©Al 20% acetic acid 1.5ml
< 7186k A71e] 75ul FHFTE ¥ 5% ¢
voltex mixer® mixingd ¥ 1.2% Thiobarbituric
acid solution® Ztztel 1ml¥  tubed oS3,
clean dry marble(f8 T )& coverdt ¥, 3083
water batholA Zch o] § AA 3083
coolingdt3 3000 rpmolA 2087 44 & 4
2d9& ol AMEsA. WES 532nm %
o A W5E 8t A k.

M. # B W #f

1. BEHol mMEEBY B X BE

FlbHRMED AAPHE F3 #% HIEd miF
madA AmREE AAPHYE REI BB
1526+ 1.23(x10"/mm*) Q1 dl tedted EgEe BT
B RBRIECKOK)S 12322097, SREES BEE
FFEM(HKOK)S 9831562 25 HEH v
sl FEMEIE BALE BRI (Table 1)(Fig. 1.

MR oM e EFEBC 6.7410.06(X
106/mm”), ¥EBEEe) 7.81+0.42, LKOK, HKOK #
Baffo] &£4%& 754%038, 7.04+0272 eI} HE
frol wlste Aoy HEHS JEIUA @
gto vl (Table 2) (Fig. 2), Hemoglobin i+ IE
wEE, WA LKOK, HKOK %] &% 135
+0.12, 1433043, 13.81054, 13.1£041 (g/dL)E
veh} HKOK #&REBETo] HERY et AE
e ¥ E YA tHTable 3) (Fig. 3).

Platelet #4{tolM = [EFEE, HWEI, LKOK,
HKOK #E#fo] &% 815+249, 77.3%5.23, 786
+245 783%+164(x104/mm3)2 e HKOK
frEapEho] WM I FEHIT BWE
.

fo =

ook

b A H(Table 4)(Fig. 4).
Table 1. Effect of KOK on the White Blood
Cell in Rats Induced by AAPH

Group No. of animals WBC( > 10%/mm”)

Normal 6 873+0.11%
Control 6 15.26£1.23
LKOK 6 12.32+097
HKOK 6 983156

a) ' Mean T Standard error.

Control : AAPH-treated group

LKOK : 50mg/day of Kyungokko treated group
HKOK : 100mg/day of Kyungokko treated group

WBC(X103/mm:

Qurird KK HOK
Fig. 1. Effect of KOK on the white blood

cell in rats induced by AAPH

Table 2. Effect of KOK on the Red Blood
Cell in Rats Induced by AAPH

Group  No. of animals RBC(X10"/mm?”

Normal 6 6.74%0.06"
Control 6 7.81+£0.42
LKOK 6 754%0.38
HKOK 6 7.04+0.27
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KEKEE GREBAREH /XL E1E& 1R

RBC(X16/mmn?)

NNy

Norral

Qetrdl LK HICK

Fig. 2. Effect of KOK on the red blood cell in

Table 3. Effect of HKOK on the

rats induced by AAPH
Table 4. Effect of KOK on the Platelet in

Hemoglobin in Rats Induced by AAPH Rats Induced by AAPH
Group No. of animals Hemoglobin(g/) dL) Group  No. of animals Platelet(10°/mm®)
Normal 6 135%0.12°
Control 6 143043 Normal 6 81.5+2.49"
LKOK 6 1381054 Control 6 77.3%15.23
HKOK 6 13.1+041 LKOK 6 786%2.45
a) . Mean * Standard error. HKOK 6 783+164

Control : AAPH-treated group

LKOK : 50mg/day of Kyungokko treated group
HKOK : 100mg/day of Kyungokko treated group

Hemoglobin(g/dl

Platelet(x18/mm?*)

Normal Contral KK HIK Norrrel Qi . LK HOK

Fig. 3. Effect of HKOK on the hemoglobin in Flg 4. Effect of KOK on the platelet in rats

rats induced by AAPH induced by AAPH
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BEB HiLieAd 28 A¥H WA 5

2) FIMIRES] EERREA N mk

Oxidative stressoll 9j3l FBHE BOREEES
Faiee] 3031062999 thdld, HEH,
LKOK, HKOK #&®#fe> Z+2h 394%093, 352+
1.08(p<0.01), 32.7£0.95(%)(p<0.00)Z et} &
B % HEMN i FEMIE BAE U
EF 2Lt (Table 5)(Fig. 5).

Table 5. Effect of KOK on the Hemolysis of
Erythrocytes(20% in 0.34M NaCl agueous suspension,
pH 74) in Rats Induced by 50mM AAPH for 3
Hours Incubation at 37T

G No. of Erythrocytes
roup animals hemolysis (%)
Normal 6 30.3%0.62"
Control 6 39.4%0.93
LKOK 6 352+1.08"
HKOK 6 32.7+£0.95™

a) : Mean T Standard error.
Contro! : AAPH-treated group
LKOK : 50mg/day of Kyungokko treated group

HKOK : 100mg/day of Kyungokko treated group

Erythrocytes hemolysis(¥

Contrd

Normd LKCK HIOK

Fig. 5. Effect of KOK on the hemolysis of
erythrocytes(20% in 0.34M NaCl aqueous
suspension, pH 7.4) in rats induced by 50mM
AAPH for 3 hours incubation at 37T

3) mi% TBA KEH HHES a& KX
87 miFelx TBA REH BH &89 R
ge mEstded, EFERAAE 0026100052

Ve uhE HEBHS 0048100072 2A #Em
3tgev, LKOK M-S 0.037%£0.003(p<0.05),
HKOK #H#-S  0.02910.005(p<0.01)E HERHf
REoA  HEMYE #HAE  YER-RTH(Table
6)(Fig. 6).
Table 6. Effect of KOK on the
Thiobarbituric Acid Reactive Substance in
Serum in Rats Induced by AAPH

Thiobarbituric acid

Group No. of animals
(Absor. at 532nm)
Normal 6 0.026%0.005"
Control 6 0.048£0.007
Sample A 6 0.037%0.003"
Sample B 6 0.029+0.005™

a) : Mean * Standard error.

Control : AAPH-treated group

LKOK : 50mg/day of Kyungokko treated group
HKCK : 100mg/day of Kyungokko treated group

0.05,
0.045

e
8

0.035
0.03
0.025
0.02
0.015
0.1
0.005
]

Thiobarbituric acid
(Absor. At 532nm)

HACK

Controt

Fig. 6. Effect of KOK on the thiobarbituric
acid reactive substance in serum in rats
induced by AAPH

V. £ %

i 2 oA WAMOI R KAIMSR o] F
A= 4mEpBEYe R WAW MIKHELS
RS BE 2 £ dEo EITHSE YEny
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YRR ZHRE 40t LSRE BfEdT T
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g F Aed, S0WAAE BHete £EHY E
LHE% BERZ REID Aoy, 69-7080 1A
' #ot #mEel HLBRRH HHA Eool
MREsx] XS 5+ AA Fxn, 708 o)FE iy
BEANE g BB 5&@1% & glon, 80
% olte BEolME Eikol oste MWL WA
Mol pREZ BEYCST Ba Jo.

B BB E ENEL, B, Mgy
mEel A B e sbR ool zﬁ%ﬂs}zlv&.
Bl £ABRS B8B83 BEAN AW, 4
oz 4MEN &M BERTY B =3
o] @A T Yo, oleld BERTEA L8
Aol A A7) free radicaldl 2 BELo) #£rhH
T AT e #id & ODFE RS
% 5 84 8 JeteN B FURe M

2 e o8 MRS AR 2 BERe HE M

Bro] glom o]: 4fo] ®AHON mEY U
—‘?‘— 7} superoxide, #2354 E hydroxy radical

Ty 2o [EHEEE free radical® #AETE FBHE
o] @b MEel R, IgHE Bt FEs

WS W, el E{L, Mie) HIE 5o
2 vehds Aoz w3 gt

RE oladt BaN HTRoz BMABEEY 4
e HIEIE7] A FisgeE 2 olE EHEBEKRS
BREAD £ de Wy Sol dFHZT ey 1k
F“B’JOE KESIDL 2 BWER Migds @

& ojelgel tan o

aREqME Z4E BIBATYH Rl
Bl o8 #kale Aoz Adszm e,
CEFNEE - FHD> <LHRER>IANE #F 7
ol HR7F ®3le ZHSA 145%, 215%, 28k
RE e @RS AX 355k kel #E&lAl
wA w79 #rt AlREcn ddn, BFE 8
Eol BHE7E '3tAl Hol #HE3W, 165K, 244K,
Rk ME B BEE AA 408 BRI
FaAEA Ert tafFdTL AL, <FEWFH
& R> <RBERAR>ANE “SEAHERE
HEAR®HR £AHBBRARE LERF--"8 3
o Efeol WE % WE KBiEN BN BLE
ERFAN, <EFHLL - BE> <KEBE>AA

rie

Rtk FFEMAE OFESE BrHAE BRA
B, Rt LRRE BEEMERYE  SUFR,
“LtEk BEE EEHET, ‘AtE Rz,
ik BRE MBS E, AR AREE ’g“‘ﬂ“’
e e, At FREVE, SHEAD OEAL
L@ RE7t AtEd ME7 AtEd BR
b EESHA Hol mEgd ARl W iEstAl d9

g OETn Fgon, KEFHEL - FE> <
sEEeB>” “EFZEME RN S
olg} st miMmE Lo o3 HiEw #LE 5k
Aow, <HEERNMESTAALE #e FHN
& RKNE, BREH, BEmaEt dd £XR
Beldt EIX £K BR FEE Zin ZMEX
ZR)7h gEslE FEEMEE WMOFEH FeEsiy
ER(ERZS)7L 7R SRR HiEEsiy
27t dA =AY Ese] ol fMMmEttn
st oy, BALFE BEEA BEE EEE
g ETHFSE Aol 3ty o8 Roez REY
o] FESE vt sdod, AR e K
e} BE HEe ohel Hfgel (ko] YEES ¢l
Hol 7t mEdGn [t ok Fo] HE
B M #£1LE EBe &b, W %, fm
o] # b, #igo] Bib, M BLE Uro] M
i o

mebx Eike] BEFE Y8 LRI @EadA
= 5PFY HETE v EE oSS #BAE Hikol
"\7H51°1 gow, Em FHS il LELESE
BI7b ZLB5IEE 8 FERS stoh

BEHS KN ®ie <EKLRH>AN &
PRl HBESEY MREmTolety kY oY
B’AEESE K BHLE AF FHRAPGD 9o,
Zik9 Bikol HEMNY Hez BEEHS o2 &
B2 BtFEHMEY AAPH (2,2'-azobis (2-am
inodinopropane) hydrochloride)& REfol 413}
o HEY SEHEBRLES FHAD B mBERD
BLE WEstn, AR EHEREA AT W
t, miE TBA KEH WEY &8S wEsdd.

BEE BN £ AEEM HEs 4Hrq,
AL o]l WIE EHEI L, iy, FHKe
2 AsY, Eiamim SREES Tge BER
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BEB Himufemod a3 4938 f\in 7

U MR BRI KITHEE AEE S
EHER, ABS k7t MBER, REMES T,
W, B, LR AZlY, MITE WTgoEZN AH
R, B4R, Zastd, BEEE, BLBE, A
WEHR o FHEY, AEES AWl T
HHS T, O, B, Ko R At FkBE &
gL etd REE AT R, FEEME, KIED
Ekoz A3t IiF LTR Sl #HARD o
A dE2Z FAHAE BEBL Heew CEEES
9] Befog #oHI o

wA 4bBros £ BES ofHI e
mikAifae] & MiECIME, Aamk#E LKOK,
HKOK #/83f 25X BB vlste HEHK
U WAHE B wkA(Table 1) (Fig. 1), Amik
B #{bol M= LKOK, HKOK #RE#F 25 H®
feoll Bt APV HEHS JdeA ¢
ko m(Table 2) (Fig. 2), hemoglobin B
HKOK #8afEnte] B M3l HEHUE
ML E e 2(Table 3) (Fig. 3), platelet %
{toll M= HKOK #EaBETe] BB Htd F
EHEUE BME YEtH A (Table 4)(Fig. 4).

ARMERIES] SR EY wigo W Eiiks
WiEste KmiIkEe] BRG] W MBI
A A8FdAM 4 HKmBko)l peroxyl radical
generator?] AAPHE 718l HAmeEs 2EE §
st ed, BB 25 HWERHY tid H58#
Ae W7t GEb T Table 5).

mpxeto 2 SRt ESYIAE TBA REH
WHe &BE HEHESIEH, Sty Bige
BEZ FHs+= TBAT Free radical ®¥Hgof ¢
g Mk B EEEA, FEaRtn o
olUel REHEY BRI E KFESA complexS
gA4ay] wEol  AfENe 2Emel
stresso]l g #RE=Z B F Ut

X KA TBA REH #HHS &84 ¥
3 WEE @EolA LKOK, HKOK #HEffe =
5 HEfHd H3d HEHNE B E JEHY
(Table 6)(Fig. 6).

LAEel #RES Al A BEH RHEM
2 HiBtMEEY EHE #FNA BILEIWE

oxidative

)l AAPHE F#d ZeHEto MEMo=Z fF
REesn EfFAe gHsls Aos BpH
H, A% Rigfd WEe olalsy) A [ %
ook BAMHE HHET EEao) o] FojMel ¥ Aoz
Bpred

V. ¥ @&

FAELES e K BHCZ FHEAZ ds B
LB ikl FBE WES?] 9ste] MtHER
WHSQ AAPHE 593 HlFel #gsled HEey
BES FRA72 BEH KEELKOK)Y &
BEMHKOKIE 47Fosty m#ss 81k, kil
BRI iEMEBAE HWE Wit 2 M TBA KE
t WEe EFE WESEd b gL 2 &
wes A

1. B oA HWERf Wt AmekEe
BBt 254, hemoglobinftix= HKOK ¥HEM
M FEHEERZ FEMIE WA E vz,
platelet ¥+ HKOK %EfETIo] HREAfl kel
HEMAS BiE Jebd 94, Amsle 58
Hde kb sl

2. ARImERIES) BEATGHEC] HWE WHEERIANE
HEN 257 HENA et fEHIE Bt
[Sa239=3

3. TBA RHE# HHY &8
LKOK® HKOK ZHEH2 %
AEMAE B E YR

LAE®S BRE Hol WMERY HBblEHE &
A g slNen Yoz F % EMS o8
®’E T #Hgert Eggn

HERREANA
§IEaEol Hslo
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