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Study on Antioxidant Action of Loranthus parasiticus(L.) merr

Eun Ee Cha, Byoung Soo Kim, Dong Hee Kim, Yong Koo Lee', Yeon Jin Kim', Jung Soo Kang*

Department of Pathology, College of Oriental Medicine, 1. Hyehwa General Hospital, College of Oriental Medicine, Daejeon University

In order to examine the antioxidant action of Loranthus parasiticus (L.) merr (LP), the study was done through
measurement of parameters such as LPO, GSH, SOD, catalase, GOT, GPT and ALP. The results were obtained as
follows: For the weight changes, in the left cerebrum, right cerebrum, cerebellum and testis, the group given LP
showed small increase compared to the control group. But the weight changes were not significant. In the left
cerebrum, the group given LP showed significant decrease ¢ompared to the control group in the content of LPO and
significant increase compared to the contro! group in the activity of SOD. But in the right cerebrum, cerebellum the
changes were not significant. For the changes of contents of SOD and catalase in the liver, the group given LP
showed significant increase compared to the control group. For the changes of the activity of SOD in the kidney, the
group given LP showed significant increase compared to the control group. For the changes of contents of LPO and
GSH in the spleen, the group given LP were showed no significant decrease compared to the control group. And for
the changes of the activities of SOD and catalase, the group given LP showed no significant increase compared to
the control group. For the changes of content of LPO in the testis, the group given LP showed significant decrease
compared to the contro! group. And for the changes of the activity of catalase, the group given LP showed significant
increase compared to the control group. For the changes ¢f GOT, GPT in the serum, the group given LP showed
significant decrease compared to the control group. From above results, the antioxidant action of LP is effective. And
it is expected to be necessary to the study of the mechanjsm in the antioxidant of LP.
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S 0|5 MBS0 BE{LAZE(LPO) B1E, glutathione (GSH)
g2kl catalase@} superoxide dismutase(SOD) &HT =
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2 A3l A8 HEE F& dEo) 207/g ¥ 380gH2I9)
Sprague-DawleyZ|(SD) it BRE AMSSI oM, 48 U}
Al BRI A 221%015), ZAY 8.0%018l, ZHF 5.0%
o1k, Z3|& 8.0%013), T& 0.6%, Q) 0.4%014}, AIFAL wigl A}
g Co)ot £ 586 306K 42 212 T, ¢ §% 50*
10%, &8 A)7} 124]7H07:00~19:00), 2L 150~300 LuxZ A&
Sl 27U AE4 SF0) B & Aol ARBsIich

L
g %e

B2 U8l AME8l &% 4 (Loranthus parasiticus (L.) merr)2
B3 YolForstdola] FUBIRTE
2) Aok ¥l 717

g0 ALEE AJoRS 2-thiobarbituric acid(TBA), trichloro-
acetic acid (TCA), 5, 5'-dithio-bis(2-nitrobenzoic acid)(DTNB),
hydrogen peroxide(H:O;), ethylene-diaminetetraacetic acid
(EDTA), chloroform, hematoxylin, potassium phosphate
monobasic(KH,POy), potassium phophate dibasic(K:HPOy) &2
Sigmajit (Sigma Chem. Co., US.A), ferric sulfate(FeSQ,),
batanol, sulfosalicylic acid= Junseiiit Junsei Chem. Co., Japan)
E2E] 78I 2, glutamate-oxaloacetate transaminase(GOT),
glutamate-pyruvate transaminase(GPT), alkaline phosphatase
(ALP) &4 kit2 Hitachifit (Hitachi Co., Japan)Z2E], ethanol
€ Merckiit(Merck Chem. Co., Germany) 25 T3l AL

iGNt & dgol AME® 7]7]= rotary vacuum evaporator
(Buchi 461, Germany), centrifuge(GS-6R, Beckman Co., US.A)),
spectrophotometer (Shimadzu, Japan), autoclave(Hirayama,
Japan), micro pipet(Gilson, U.S.A), water bath(Vision, Korea)
€ ABsIxnt

2. 9k

1) ok Mz Y 29

&z (018} LP2} Bitt) 150gE S7<= 2,000me0l 3 A]7F 7}
o Z2&5la, AUES 35 oE (M filter paper)dt £, 3,000m¢
round flaskol) @1 G 7} E rotary vacuum evaporatoroiA} 2+

&&319CE Round flaskoll 5&% N E -70TC deep freezer

ol A 4A]ZF EQt WAIBILL, 24A17F SO freeze dryer® S4 74
Zdld 325g 9] BUE oA Uuoll QT sEE Wl
ol 45le] ALgoiETt BN RoE H5F LPE 35Y7)
Y 350mg/ kgl STE FT FHBICL
2) g499 AHx

UE EEE ether® MERT] & R FEHE wet A
SHI B AEIRE Bol MEd &, 2 AVE H el
A2 gl W 7IE} O] BEIE MABIHTE Z& g 4uiEe

2 ukisigct o] kil 600xgoll il 1027 A4lReislel 3
4 ook 2EE AAS 4ENE 10,000xgol A 202
ZI5idct o] AMEY 105000xgollA] 1417 EQAEEISIA
cytosolic fractiong 11, 12,000xgollAl 2087+ A Ez)5Hd
mitochondrial fractiong& ¢ch v oZ XA WIS T
glutathione®] §=~HE ZHHBIRLMW, cytosolic fractionS
superoxide dismutase &4 £FO FAYCSZ, mitochondrial
fraction2 catalase®] 8¢ HH9 FANUCE ARBSINCL ol
9 RE ZRA2 uw}E FEO] g 8 4T ol5llAl skt
3) IRISAE(LPO) B HFH(TBA 5F)

ZA 1 g} 4] potassium phosphate bufferg 71ai vl
481 o] T 200ue0l 5574 1.3mE, 20% TCAo) ImM Sk
2 =01 FeSOs 89 50008 211 55 EQF vortex mixerZ E¢}
BIFCt. 08% TBA 89 1mlES test tubed)) 7}5}1, clean dry
marble(FE217E)E HES &, 2027} water bathollA] E¢Ct
J8)a ZHEol B} 4181 &, butanol 5iE H718ld 2HE]) 4
o} &t} 3,000 rpmoil4] 10 23 YU 25l 4EHS
o A3t 532mollAl EEEE £FoIEoH, 2R t
g IRISAEY sk okl Alol Q) AHESIEC:

ug
o)
&

9

&35 x factor = nmoles/g of tissue {Factor : 32051)

4) Glutathione(GSH) &t &4

ZA) 1 g 40lZQ] potassium phosphate bufferg 713l vl
4 A 200uol SFS 03me, 4% sulfosalicyclic acid S
S00E LI 410] & &, 3,000 pmollA 1557 YAReIBIA
T} AV 300400 0.1mM DTNB iR AJOF 27E @1 AL
olAl 2027+ WAIS B 412mold] EBES SPaILon, £
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WHKE X factor = umoles/g of tissue  (Factor : 975)

5) Catalase 84T A

Mitochodrial fractiono] 0.IM potassium phosphate buffer
(PH74) 2~3m B @1 LHT} STt SHe TR E 38 Bl=slo
WMCHRZQ] catalaseE FEIAIHCE 78S 50mM potassium
phosphate buffer(pH6.8)0ll 10.5mM H0,& @o} ZAIGIICE. |t
22 25ColA] 583} o8] gF2AIZ] 7120 mitochodria £3) 20
WE gol 4o] & F 240mollA] 029} 30X9 EBLE &0}
R2H, catalase EETE olfY Aol Aall AESIACE

Unit : nmole H,O, decreased/mg protein/min
= BT X factor/AlB8t A0 siEsHs protein
Factor : 24390 nmole/ec X tme(mn) X total volume(m)
6) Superoxide dismutase(SOD) 4% &3
Cytosolic fractionoi] ethanol : chloroform(5:3)&%
¥ K718l 4o) & &, 10,000rpmoll A 30827} AlEE]

fjo

0.41H
% fol &
e Agol o)8oIiTt 45N 10w E 01mM EDTAZ} 7}
50mM potassium phosphate buffer 2.93mic}} 7}g} &, 4&0]
1
2

u
Oofs

e op

A 1587 dF2A1% . I3 e 50mM hematoxylin 604E &
}or &, 560molAl 02, 429 ST E FH381%2H, sOD &
HTE okiY 2o gl AHESIFT

N

Unit(50% inhibition of autoxidation of hematoxylin)
= Control unit = test OD/mg protein
Control unit = (control 48 OD - controi 0 0D)/2

Test QD : sample 42 OD - sample 0& OD

7) Glutamate-oxaloacetate transaminase(GOT) 4T &F

3 10420) GOT FA(malate dehydrogenase, nicotina-
mide adenine nucleotide) 3004E @ 1L, 37°ColA] 327} ¥H24]
71 &, GOT 7]Z M (L-aspartate, 2-amino -2-hydroxymethyl-1,
3-propandiol buffer) 0uE H715}] 37C, 48~216% FQF v}
SAIA 415me} 340} EJTE ZHBIPTh
8) Glutamate-pyruvate transaminase(GPT) 4% &4

% 10uto] GPT FAA)(lactate dehydrogenase, nicotina-
mide adenine nucleotide) 3000 E 211, 37CollA] 327} 42 A)
71 &, GPT 71Z%(L-alanine, 2-amino-2- hydroxymethyl-1,
3-propandiol buffer) 90ulE &H7)5}0 37T, 46~216&% SO gt
SAIA 415me} M40me} EBTE FHIINC
9) Alkaline phosphatase(ALP) &85 &4

¥ 40 ALP 259 (Magnesium chloride, 2-amino-2-
methyl-1-propanol buffer) 30045 @11, 37 CollA] 327+ BISAR]
%, ALP 7|& 9 (p-Nitrophenyl phosphate) 70u4E H7}54d 37°TC,
48~264% EQF BISAIA 505m} 415me) EZTE SHINUC

¥ A

1z g719 8

Z 719 FAE ABol WP HIEE FASIUE, LPE
WNHCE B3 Z2 £ - Gl - /NS BrolM 2% 5
7iElE 48 HI U RAYES ACKTable 1).

Table 1. Effect of LP on the Weight of Organs
% of body weight(g)

Group Control LP
Left cerebrum 0.0012+0.0003 0.0016+0.0007
Right cerebrum 0.0013+0.0007 0.0018+0.0003
Cerebellum 0.0011£0.0003 0.0016+0.0003
Liver 0025+0.0028 0.0024+0.0014
Kidney 0.0068+0.0011 00048 £0.0028
Spleen 0.0019+0.0002 0.0012+0.0002
Testis 0.0072£0.0002 0.0082£0.0007

Body weight of control : 388.0+21.3(g), Body weight of 350me/kg conc. of LP treated
proup group : 41851 138(g)l

2. xolxio) @itz gt
1) EholAigl el g3

FEREolA LPO B2 thE T, LP BojTol] 42 123105,
9.7+0.2(nmol/g tisue)Z, GSH BZ 0.92+0.04, 0.81+0.08( «
mole/g tisue) =, SOD EH T 4585+1.78, 56.9+2.2 (unit/mg
protein/min)2, catalase EHT 83.7%663, 3559+23.1(u
mole/mg protein/min)E UERS, LPO &2t} catalase BT &=
FAMAE WEHp<0.05, p<0.001)E VIEWNRL, GSH gkt
SOD 4T Fodes Halrt VERIX] gRtTh(Table 2).

Table 2. Effect of LP on the Content of LPO, GSH and Activity of
SOD and Catalase in Left Cerebrum

uUnit Control LP
LPO nmoles/g tissue 1231050 9702
GSH £ moles/g tissue 092004 081008
SOD unit/mg protein/min 4585+1.78 56922

Catalase  u# moles/mg protein/min 83.7+663 3559+23 1™

Control - None treated group, LP :© 350me/kg conc. of LP lrealed group, * : Statcally
significant value compared with control data by T test ( *p¢0.05, ™p(001, ™p<0001

2) AlEAY g413 523t

GigollAl LPO g2 tiE T, LP FoTollal 242 10.0+
0.6, 9.7£0.4(nmol/g tisue)E, GSH TS 0.85+0.06, 0.97+
0.04( umole/g tisue)Z, SOD EHT = 615320, 98.0+%
4.34(unit/mg protein/min)E, catalase EHT= 331.2£245,
375.0+20.5( 4« mole/mg protein/min)E LIERL} {28 &= izt
7} VERAR] 2&UTH Table 3).

Tabie 3. Effect of LP on the Content of LPO, GSH and Activity of
SO0 and Catalase in Right Cerebrum

Unit Control LP
LPO nmoles/g tissue 100+06 07+04
GSH # moles/g tissue 085006 097004
SO0 unit/mg protein/min 615+320 980+434

Catalase  # moles/mg protein/min 3312245 37504205
Control : None treated group, LP : 350me/kg conc. of LP treated group

3) /NEolAQ) FHabel a3
/NGNS LPO e IR T, LP Rl 42t 73+
04, 69+02(nmol/g tisue)Z, GSH FHL 0.61+0.03, 064+
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0.04(ymole/g tisue)Z, SOD EHTF= 268+1.65 324+
2.34(unit/mg protein/min)&E, catalase 4T 188.15110.3,
200.25+12.7( y mole/ mg protein/min}T VIEIL} FMU= H
87} UERIX| SIRICHTable 4)

Table 4. Effect of LP on the Content of LPO and GSH, and Activity
of SOD and Catalase in Cerebllum

mole/g tisue)E, SOD 45 &= 25.4+1.07, 53.0£0.67(unit/mg
protein/min) &, catalase 4T = 3721029, 42.72+258(u
mole/mg protein/min)Z LJERL} FOHUE HsZ LIERIA
AUSATHTable 7).

Table 7. Effect of LP on the Content of LPO, GSH and Activity of
SOD and Catalase in Spleen

Unit Control LP
LPO nmoles/g tissue 73+£04 69102
ot #TOBS, § LSSue 061003 0.6410.04
SOD unit/mg protem/min 268+165 R4+234

Catalase  # moles/mg protein/min 188.15£ 103 20025+ 12.7

Unit Control LP
LPO nmoles/g tissue 53%02 59+03
GSH # moles/g tissue 12+003 121011
SOD unit/mg protein/min 254+107 5301067

Catalase  # moles/mg protein/min 372+029 42724258

Control : None teated group, LP : 350mg/kg conc. of LP treated group

3. oMY g4t 57

FHgo1A1Q] LPO &2 thEE, LP BojTolla) Zk2t 2.2+
012, 1.9£0.11(nmol/g tisue)Z, GSH &2 5.2+%0.12, 4.85*
0.18( 2« mole/g tisue) & thE 2ol BIGlY ZABIH oL |42
VIERA] QYL catalase AT 137.4+9.7, 151.0£8.6(u
mole/ mg protein/min)2 2, SOD &4 F & 133.1+645, 235.1
£10.3(unit/mg protein /min)2 thx ol B3I FAYUE
Z7K(p<0.001)Z LIERHSTHTable 5)

Table 5. Effect of LP on the Content of LPO, GSH and Activity of
SOD and Catalase in Liver

control = None treated group, LP : 350mg/kg conc. of LP trealed group

6. £ sl

£H004] LPO IS AT, LP FoToilA] 212} 3702,
2.5%0.1(nmol/g tisue)Z, catalase YT 39.1+1.28, 67.1%
0.23( #mole/ mg protein/min)Z LIEL} thETol} BISI] {9
HUE HEHp<0.05, p<0.00)E JERIA T, GSH e 33+
0.2, 32+04(x¢mole/g tisue)E, SOD EH L= 29521167,
325.2+45.7(unit/mg protein/min)E FOHAE H3L7} LER}
Al QQrHTable 8).

Table 8. Effect of LP on the Content of LPO, GSH and Activity of
SOD and Catalase in Testis

Uit Controt LP Unit Control LP
LPO nmoles/g tissue 22£012 19+0.11 LPO nmoles/g tissue 37+02 25+0.1*
GSH # moles/g tissue 524012 485+0.18 GSH £ moles/g tssue 33+02 32104
SOD unit/mg protein/min 133.11£6.45 235.1%10.3* SOD # moles/q tissue 2952+16.7 3252+457

Catalase  # moles/mg protein/min 1374+9.7 1510+ 86"

Catalase  # moles/mg proten/min 391128 67.1£023™

Control : None treated group, LP © 330me/kg conc. of LP treated group, * : Statcally
signfcant value compared wth control data by T test { “p(0.05. (001, *™*p<0001

4. BEAAQ TSt 53

BiolAQ LPO B2 XD, LP FoFolA] 22t 3.1%
011, 285+0.08(nmol/g tisue)F, GSH TS 2.4+0.16, 24+
0.07( . mole/g tisue) 2 VIER} thEFol HIKd Zasid 2t
£o4L VERIAl a1, SOD 4T E 49231145, 687+
2.35(unit/mg protein/min)Z thZ ol B3l FAHUE F7)
(p<0.001)E LjERH Y1 catalase BT E 38911112, 4136 %
223(pmole/ mg protein/min)2. 2 LER} 78I SL 79
M2 UEIIA] QQUTHTable 6).

Table 6. Effect of LP on the Content of LPO, GSH and Activity of
SOD and Catalase in Kidney

Unit Control LP
LPO nmoles/g lissue 31011 285+0.08
GSH # moles/g tissue 24x0.16 24x007
SOD unit/mg protein/min 4923145 68.7£2.35™

Catalase  # moles/ng protein/min 3891£1.12 41.36+2.23

Centrol = None treated group, LP : 350mg/kg conc. of LP treated group, * : Statically
significant value compared with controf data by T test ( *p¢005, *:p<001, **p<0.001)

5. fRolAel alkisl
FPagoll A1 LPO SIS ti R 2, LP o o)Al 232y 53+0.2,
59%03(nmol/g tisue)Z, GSH & 124003, 12£0.11(x
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Control = None treated group, LP @ 350me/kg conc. of LP treated group, * : Slarcally
sgnficant value compared with control data by T test ( “p<005. ™p001. ™ (0001

7. 8% EAHEQ 4T H3l

HEH G489 4% FABAAE GOT, GPT, ALT &4
TE EHoIG e, iaTolAE 242 193+13.3, 45114, 188 %
1182, LP EdZolAl= 21z} 1435197, 33.5+1.54, 189+94%
ViEh} GOTS} GPTollA $oERE 24 (p<0.03, p<0.05)E L}
ERHACHTable 9).

Table 9. Effect of LP on the GOT, GPT and ALP activities in serum

Serum enzymes

Test Group GoT GPT ALP
Control 193+133 4H+14 188+118
Lp 143597 335+154" 189+94

Control : None treated group, LP : 350me/kg conc. of LP treated group, * : Statcally
significant value compared with control data by T test ( *p¢005, *:p(001. *™p<0001
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2} Z7461I Wk ME71E0] Bt 2ol wAHUS &)
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superoxide anion(O”), hydrogen peroxide(H:02) & hydroxy
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22 23S WHEIA I olRo]l M Zirt LIl gk
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kol sl Sh)slol A= TEE - R LN, VoM “AE
F+ELBEE 3l QUARE kd & L3} Hx} o]0l
ANE A7 BRI, "% - EEEER TN RFERER
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‘REEgAR, YoE “FE+BE BEFEPR £5+ BB
FRFE, NEARA S 61, THiE - KE,Vols “HAg HEA
3, FFIEAE, MR, BIaAB. AR DRAE SEE I
FE, SOFE. b MRE BAN. /HE BRE -
B BEE NEGIREE. Ek TEER mEsEoE sid
Aol Eviol WE HKO WAE MEsidh wak BlE
R, B, R L i 59 Wil sl wyEen’, TE
AR Ve ERIEE, (kAR BEHGS Sai BBS
WEBII KIS RESEIT S1A0) @mEEOlA Lalo) Alge
TE gE REHE 8BRS mREs 0% den, 1y
e mEaT”, ane’, BLEE BRE BHRLR”, BEk
EY 29 yoz 36k Urk 22 sl Qolx &
E¢} free radical O12E 7]1XE 3l g4izlol wigh (7} &
Wa) MWL Q=0 2 =D B 2ole fudEE |
W, EHEIE o183 48", Ry Bud 48V, FE
AT LB 507 ke 4 o0, BRAE B B
3] THeY) AEE, daE A% BT Yok
EFES #FAR (Loranthaceae)ol|l 43 M4E FA/NMEK
Q) B} A 40] Taxillus chinensis(DC.) Danser9] #3Esh ¥
AR AVCE, B, BA E & S 9 B0
o, HEH, EHE RARY EHOT AR UTh
HEES WRAER VoA HEEY. TES, NEEE ¥
BE &, TS, BEE, REESIL NS KRENOH, B
W2 pr Rl Bolim, EHEEE)CVUEY, mrs
15-16‘20,27-28)1 3&533 %15-16,18—20,73,27,29)’ g]ﬁ E %13,15,19-22,24-29)1 i—if EL {E
14,16,20,22,29)] ;ﬁﬂﬁléﬂﬁlﬂ' ﬁlm14-16,18-23/28-29)' f%\ls-was-z%’ EEM’%
13,15,18—19,21-29), ﬁ 'E’fé %—%15,29)’ ﬁ% ( —F- Ef ”HJK)N,B)I a§ {2 ﬁ

15—19,24,26-27)’ %ﬁmﬁﬁu-mgzuz&um’ gfﬁquH_Z;-FM-ZO,B-M,Z@Z‘J) _‘é:_ 9]
BRECT SETAZCE weld &RFLS B - Bl Soivt
A BIFFE, sEpEckd il YAdE 37t UE ACE Ak
S, &F 4] UEH ATFE o 8 ol w0 2akst
1, fikklkol el 482 ATt
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