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Abstract

The superoxide scavenging activities of thirteen kinds of herbal extracts were examined together with their
cytotoxic and immunomodulating effects. The extracts of 6 kinds of herbs such as eucalyptus, mate,
peppermint, sage, thyme and yarrow, so called medicinal herbs, showed above 70% of the superoxide
scavenging activities. They also showed cytotoxicities against the cancer cell lines of Hepa-1clc7 and KB-3-
1 as well as the normal fibroblast cell line of mouse. The IC,;, values of above 6 herb extracts on the cancer
cell lines were above or similar to the IC,, values on the normal cell line, so it was unable to observe the
herb extract which showed cytotoxicity only to the cancer cell lines. Considering the results of nitric oxide
test that the sage extract was the only one having the immunomodulating effect(37% of positive control),
there was no significant relationship between the superoxide scavenging activities of herbs and their

immunomodulating effects.
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I D, o] vl W HEF A EEe] AT
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Aol we} 942 353 o3, 5 F Bus 3
AL AR F0d Aeloh

FHIAR|E A=

3 ALl = AA%E nitro blue tetrazolium(NBT)
Aol g3 23 s, Superoxide anion radical
< xanthine(0.4 mM/L)e] ¥ 0.1M A4
(pH 8.0x)] xanthine oxidase(0.049 units/mL)S ¥M3-A]A
AAA I3 NBT(0.24 mM/LYS H718led AAE O,
o} ubggtell o8] WA e] HxE Fon, ABE F
Alel] Fedled AR 2J3 A= AA H3}
£ AT o] W ANEJ £HLAbe)E AASE
vehd 7+ 0, -l 23 NBT 3 H=7] A&E
HA ] B2 HErl FEA HEe ARE ¥4
FEAE o838t 560 nmolM AT F38AL
olE A% e Aol wt vehiisiH.

THEAP|E 27 5(%) =
{(Eb - Ed) - (Ea - Ec)}
(Eb - Ed)

X 100

Ea: (A]& 0.1 mL+NBT 1.0mL + xanthine oxidase
49 10ml)e 3%

Eb: (384 0.1 mL+NBT 1.0mL + xanthine oxidase
F49% 1.0mL)y §Fi=

Ec: (A& 0.1 mL+NBT 1.0mL)?) &F94%

Ed: (354 01mL+NBT 1.0mL)®] §34=

NEZ=s MY

M EEAE 243517 913 AYL sulforhodamine
B(SRB) assay ¥Hol] whel® zlefsleied], A &2
Bl 323 AdE9] JdubHel HEEA Al gle]
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M AERFe] Y3 AP AA APA o] gl

FleM 44 78 & e WA AEFEKB-3-1;
human oral cancer, 1.929; mouse normal fibroblast,
Hepa-1clc7; mouse hepatomapil Thale] AAJslc}, o]
9 Z AlEx #HZ: FE 10mgml2 24 F MY
2 sle] AAEL2 AASIT AFAL 100 ¥ £} 3
Al 3 HAF 10711 M3l AMgsle. =8
z7pzte] Aarid 1] FEE AEE A (1,000
ug/mL, 100 pg/mL, 10 pg/mL, 1pug/ml) AH8-31%1om
AR FE HE 33 yhEsle] HEEAY AYL A
AlBlsdet.

SRB assay:= 7479 AM¥E o) gl wi#x] 2 DMEM
(Dulbecco's Modified Eagle Medium, Bio Whittaker,
USA), RPMI 1640(Bic Whittaker, USA) ]2 MEM
(Minimum Essential Medium, Bio Whittaker, USA)
acll 5% fetal bovine serum(FBS, Bio Whittaker, USA)
£ sl ALSElgi ey, 96 well plate®] Z+ welld
40X10° cells®] MERGNL FR)5T 7 welld 100
uL 3§ 37°C, 5% CO, wj<k7]ollA 2427k whskatedet.
wWF F 80 pLe wixiel 24N 20 uLE 7 wellell M
7F81aL 37°C, 5% CO, wWoF7|olA 2+ MEFE dou-
bling times T3t 2 cycle FF wFsted AAjsl
dot. 2 welle] A&7} HAE MEagde 50%
trichloroacetic acid 50puLE A7}slal 4°CAA 143
WA F 23 53] AFeigd. o] F 40°C AR
4 9 BojlA] 3087 vbX|E)LTL 0.1% acetic acidol] 83
Al 04% SRB 50 uLE AH7slgiet. o4 3087 A
2ol A B8 ¥ 1% acetic acidZ 53 MY
40°C x84 QEBoA 308 HAF o9& 10mM un-
buffered Tris base(pH 10.5) 200 uLE A7} ¥ 434
7] o8- ELISA readerS AM-3l 540 nmoll M F4=
£ A3l

HASZ HHME

HWAF4 #AS 3337 A3 AYLS Lin $o0%
vHS Au2 sl nitric oxide testNO) Hell we}
A 74 A2E A 5% SmgmlE 24 ¥
AR B AAES AAST A5AE 2 4 &
3 s 3% 217 B4eled A, of o
Ztzke) Agnlg s7HA] s AIRE 2483500
pg/mL, 250 pug/ml, 125pg/ml, 62.5pg/mL, 31.3 ug/
mL) recombinant mouse interferon-y(PBL biomedical
lab, USAYE H7istelem 7+ 23] 4 w8 Agsg]
o o] W <A HEFLE interferon-yIFN-y, 10
units/mL, Calbiochem, USA) + lipopolysaccharide(LPS,

1 ug/mL, Calbiochem, USA)S AH&-slglom &4 of
ZF2 2= wiA], IFN-y, LPSS 7tz AM-sle]d).

NO testt= ICRA| mouse(TH, 20~25 gy¥7kel 4%
thioglycolate 2 mL:& FA3le] HAMZE HAI31A)2)
F DMEM22 E7}& Al 4CollM DdAeld
Al Hel 343k 10% FBS7 -7 DMEM w3
ol X wioFste] 96 well plate2] 7z well 7 70pL 4
9x10* cells®] MEFE B35l A28 LPSE well &
20uL 4, IFN-f= well % 10pL ¥ H7sigon] o
Qo= o5 Al WA E 30uLd HrRE F 37C,
5% CO, Weg7]ellA 48212 wiokslslet. wjoF Fol=
HZ-E 96 well platedl] well & 05N HCH 5puL¥
ae|x 85uLe] HHAME wilS Hrlsla Ao
A 1087 A1}k 3 81 F ELISA reader® 540 nmol)
A FHEE 245l FAYPeR 5132 90pLe) Griess
A) eF(sulfanilamide : NED =1 : 1, Promega, USA)S A
7hake] Abo Al 2082+ 28} wHb 8 ¥ ELISA
reader® 540nmellA] FPEE 2A4sle] AFe) W}
o AAE NO, & A3t

F<EL
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£ 79T F e HEAAE e g A o
AZA a7k F 135579 HEE AR5 o &9
THEAPIE £24%S NBT 3ol ojsle] 23]
of WYH FHSAL)EY 70% o)A AASR= u
€ ez Y o 13537 uF2E M
eucalyptus(84.9%), mate(90.0%), peppermint(78.8%),
sage(72.4%), thyme(70.5%), yarrow(73.8%) %5 °]%l2oH
vz 7 HE FEEELS 0% vIuke 34}
olE A7%-% Jeh e (Fig. 1). B EF A1SE 34
aromatic 2.9} medicinal |8 % spicing, gardening
< A% Y FoE vE ¢ Yy FuSAelE &

ol 0% o4l 71A Fie HRES AFHo
2 A FE medicinal B2 EFHIT 9leiA 019 o
Fol Uehle R gAk)E 25 Aelates
shile ¥ el U Aos 3¢ 4 sk
o122 medicinal 312 AEEINE AT ofe) 7}
A oke] Zge] FRAFHT YeH H7loe HzHE,
AH T 2EHA se) vlEo] W datakg, A
Shix], xapiba] g3 A2 geRt AgA sl 9l
= A2 BaiED glemjidd o)o} e Aajgida)
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Fig, 1. Superoxide scavenging activities of 13 kinds of
herbal extracts.

(a: eucalyptus, b: mate, c: peppermint, d : sage, e : thyme,
f: yarrow, g: elder flowers, h: liquorice, i: artichoke, j:
colanut, k: hops, 1: pine, m: valerian)

o Eo] fal BAAILY] YFA 3 SALo| =of g
A%l U AE W #F £ s B A7 A
eucalyptus®] T -SAte|= AAFE 849%E b}
=9 eucalyptust= ojn] FABHAIZA AlR]AH o2 o4&
H2 971%= 319 mate, sage, thyme?} 7] medicinal
HHE BRFE e HEEE HFE Fu] A9
A 7] dateluy B2 3E-E $3 £4 A2 A}
|5 A Y,

NEZSMAS

13% HEFEEEAA HAZFL-929) 3 A
EF(KB-3-1, Hepa- lclc7)ell W3l vehi= HE%
7J2 SRB assay HHol| 23l ZAsle YEAEE
(cell viability, %y& 4T 100%0A ASAHZEE 7
Blo] MEAA AAER ARG AESAAY 2
FellA] zZrzte] M| ZFel] 1,000 pg/mL FHA) T3] 50%
ol o] HEAA AAEE Ve HEFEEL 13F
F 3| 8B32Eo|AM eucalyptus, mate, peppermint, sage,
thyme, yarrow 5 ©]%l29 o]5E T S &A=
A%l 70% o2 BAEe] & FHEe B3}
o FHLALolE AAGe] AH R F}gt FHE]
2=} (Table 1).

o]8} Zho] FH KA = AA%F o] B FHHE B
# Aoz FleldA AYe| AMsl 7k AE
Foll Haled AEARA Gl Ee] 1,000 ug/ml F-oJ4]
F3) 50% °1AR] HE F2EEL Ao R AESA
9] = &AL AU ZARIY ole AN Al
FQl L-920¢] widled 1,000 pg/mL FeJA] eucalyptus
91.7%, mate 89.7%, peppermint 90.3%, sage 89.6%,
thyme 89.2%, yarrow 91.6%2] MEZAR AA|EAE 1}
Biglev A8 ¥ FEF 100ugmLE E

Table 1. IC,; (ug/mL) obtained from cytotoxicity tests of
herbal extracts

Herbs L 929" KB-3-12 Hepa-lclc7?

1 Eucalyptus 51 278 263

2 Mate 45 70 150

3 Peppermint 242 27 550

4 Sage 124 251 513

5 Thyme 153 269 495

6 Yarrow 169 138 147

7  Elder flowers 298.3 >1,000 >1,000

8 Liquorice 4349 >1,000 >1,000

9 Artichoke >1,000 >1,000 >1,000
10 Colanut >1,000  >1,000 >1,000
11 Hops >1,000  >1,000 >1,000
12 Pine >1,000 >1,000 >1,000
13 Valerian >1,000  >1,000 >1,000

UL-929; mouse normal fibroblast cell-line
PKB-3-1; human oral cancer cell-line
3Hepa-1clc7; mouse hepatoma cell-line

eucalyptus 62.2%, mate 67.3%, peppermint 7.5%, sage
12.9%, thyme 13.9%, yarrow 15.9%2] M EA7 oA
BHE Jeplgdd), o] eucalyptus Y mate] AH-$
742} 1,000 pg/mL FJA1E 71E(100%)>-2 31%S o
2] 67.8% H 75%°] MEAR JAEAE Jehd A
o] 8|3}l peppermint, sage, thyme, yarrow 52 §
TEE VI02E Fol A%l I 83%, 144%,
15.6%, 174%%] HEAA JALAE Jehlie] euca
lyptus, mate®] AAHEo 3t FAo] & 45579
HuF2gol w3l e A2z2 JEPTHFig. 2a).

a3 F7E M EF<Q KB-3-100 Hdk 1,000 pg/
mL FJA] eucalyptus 92%, peppermint 87.7%, mate
89.7%, sage 89.8%, thyme 89.4%, yarrow 87.4%%]
HEAZ QAERE veplie] AAHL2E 87% o
A2 AR A} slden] HAHEAM = g o
2 T FEE /1022 FolE 7ol AAHE
NEAAR QA7 24% o|d}2 Farsh= Ao o}
EPgoh(Fig. 2b). =3 mouse] 7SI EL! Hepa-lclc?
ol Haled= 1,000 ug/ml. FeJA] HHHo= 729 o]
49 NEAF QAERE el e R FEE
/1022 Folx ZApolle AT NFEAY 9]
B} 15% ol 7HAsh= Ao veldthFig. 2¢).
olgt ANE T3] & o AESAHL e Hu
#2-EFS(eucalyptus, peppermint, mate, sage, thyme,
yarrow)y> TR QM EF B} YA E] sl A
E5Ae] ¥ g & 5 UdE

1355 HEFEEEY AMHEFL-929 " A
FF(KB-3-1, Hepa-lclc7)ol] W&t A 254 AY A
25E 7 ARFFE A5t 22 IC,, IS Table
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Fig. 2. a. Comparative cytotoxicities of herbal extracts
against L-929 (mouse normal fibroblast cell-line), b.
Comparative cytotoxicities of herbal extracts against KB-
3-1 (human oral cancer cell-line), c¢. Comparative
cytotoxicities of herbasl extracts against Hepa-lclc7
(mouse hepatoma cell-line).

DCell viability; (cell counts at the beginning of the cell
culture-cell counts at the end of the cell culture)x100/(cell
counts at the beginning of the cell culture)

13} ik PHIEF 8 IC,, kel 230 ug/mL ol
9] Agel hale MEAR AHNEISL vkt A
22 715 o), PP ES tdled= mate(70 pg/
mL)®} yarrow(138 pg/mlL) 28| &3t Usiow
A ol A 3led T mate(150 pg/mL), yarrow(147 pg/
mL)ite] MEALR A7) Qe AoE 458 5
Asiet, vhH] mate®] -l A ESA A IC,,
Zkel 45ugmlLe 22X Fd FE=E FAY A+ B
Hxe] HAe] v gHE JFeAlE AT T UsiH

B33 m62S

P mi2s 250 |}
% 8500 (ug/mD
000 oo gl B

[}

q

a b ¢ 4 e f g b j j kK ¥ m an o p
Herbal extracts and controls

Fig. 3. Comparative immunomodulating activities of the
13 kinds of herbal extracts and controls.
(a: eucalyptus, b: mate, c: peppermint, d : sage, e : thyme,
f: yarrow, g: elder flowers, h: liquorice, i: artichoke, j:
colanut, k: hops, 1: pine, m: valerian, n: interferon ¥, o:
lipopolysaccharides, p : (n) + (0), q: media)

Yarrow®] 73§l A Eol] gt IC,, Fkel 169 pg/
mLoBA F F5e] GHEF 3 IC,, 1 138
pg/mL, 147 pg/mLe] xtelr} A ¢ho} o} sy
FEET BRI R A9} A Xl g AE
=A9] 2ol & A 4 ¢

ol el MEEA AY¥AARE FHSA|= &A%
2AAY Aol vz B o, £S5k = AAF
o] T2 FHBEE| vld ANHOE ¥ eucalyptus,
peppermint, mate, sage, thyme, yarrow $°] Hepa-
lele7, KB-3-12} 22 ot MEF gl 19299} 2 A
2 M EF Hste] MEFA ] gloH, o]Fe| e}
Y= HEEAHe)A AHAMFET} A EFo]| h3}e]
W2 zpe| & #lsl7] oifi

HYSZ A

B A7l AMgg HEFEESY] ¥t $3SAL
ol &A% W MNESAIHEL I Aoz e
utel ojEe] WHFY BARESE BfeheA 4%
Erjelslr] $lsted dAA TS WG F25E 7
B o2 A= NO testZ A3 A ZE
kgl A F838 AN =g Pl
£o] dolife= Eql 9HEo]A cytokine signale HY
Aol Bt A2E B TEHoE dAMEE &
Asled ol AXZ W AL WUEFE F2A
e $YE 22 glom =g AX 9 F4E A4
ke 89S YA F99. gdeid NEEA4E
Bhd HEF2EES] HE 34 oA & o|ddd=
o]go] Yehll: WAME 43l HEFE I H3]
o 2 AYRE FAIBKE. £ AYeMT AHHE 8
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Azle] AHEAZ FN-y} LPSE AH8315E1 [FN-
Yo BIPEA EEigt A ZE YAPHCE priming
A7 A4S 3 LPSE 1222 priming® 4]
HEE uiggering NHLEM FTFAH2E A2
430E F9A "o} 135F HBFEEM 5
HEAL| = AASH MEFA ] AdHes 7}
eucalyptus, peppermint, mate, sage, thyme, yarrow =
< gA22 NO test®] Ao H AEEZ<Q] IFN-
wh LPS9] EA|Re] o3 FAXE 7|E(100%) 22
g o AMNE B3 AFxe] WEES AEd
eucalyptus(7.4%),  peppermint(7.4%),  mate(11.1%),
sage(37%), thyme(7.4%), yarrow(14.8%)2A M EEA]
& Y HEFEE FoA AREAFD vuY o
sage Tro] HAIMEE of 37% A= A A7lE T
o] 9L o 4 gl 1 2] colanute} elder
flowers7} sages} FA18F A= AN E B4 F7HE
Yeh ok Fig. 3). o] Aol ojskd AAs 13
F59) B 32F FolA sageo] m|ek3hin} o4
Ax) BAHZFE frEshs AE o & U 174
714%E i F3olM sagee 7Y, A, AF &
HZ 2+ medicinal HEZ AME L A2 E o
FollA Belgt sage®] FHZAPl= A%, HYFH
e TR g4 ¢ 4 U9 A o 9
o MEZAL He) BhE HuIZEES] WA A
Z74e) & HI= F7PH o2 B AE T HE %
2 NKAMES] 43} Axe X 3RS A3 o
os] 2 €Ut gle Aol AlEsYH

2 %

Qlzke] AWelM oz HAY YT AA
woy7) Ao ojaix Fa) £& A=A G el
oj= A =2  Axe} HAAA] AHY BESF
& SAAA ol wHAAd 2 = WS
op7] A7l Ao UBAI Y} ool & ATl
T o|HPE Aol XF7A MM fx &
g2 A AMEele 135 HEFEE M
Ak A7%-2 A3 SRB assay Wl we}l F
744 oM EF(Hepa-1clc?, KB-3-1)} M EF(L-
920y HE ME S4E AR EF o]E 9o
g Mz Aol 2L AFAASY FF F=
32 wlotslr] 918t NO testoll uje}l o2]H £
P43 AEE Aoz s 2 29 13F
ol B F2BoA YA OS2 medicinal HEZ &
53 0= eucalyptus, peppermint, mate, sage, thyme,

tlo fr

yamow 5] FHEAL|= %] GE HEEe ¥
d Aoz gt Aoz vepdd. =Y o] E2
Hepa-lclc7, KB-3-13} 2 A5 3 L-929¢} 2
2 AN EF| el E A EFAE Vel e o
o Zzte] HrFa-Ed] o8 A" PAMEF A
g IC,, 52 A EFS W IC,, FERH 2
v fAlsE AE Jeblie] M EFeR AYHoz
AEEAE ez oot A957) 849 3l
olME $H AL E AA5o| HE FHEo B8 A
Aoz 73t 6579 sEFEE FolM sage ubol
REARY 37% A= VS vehle] 7 A5
FH Al = AASH dYF7) BAHY] A9
27 2 Ao e
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