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SUMMARY

The aim of the present study was to investigate their the antioxidant activities of
methanol extracts from whole plant, flower stalk and stem of Hagocho(Prunella vulgaris).
Content of total phenolic compound was the highest in flower stalk (77.1 mg/100g) and
those of others below 54.0 mg/100g. Flavonoid contents was the highest in stem (36.1
mg/100 g) than other samples. Electron donating ability of Prunella vulgaris was activated
over 70% in all sample at 500 ug/mL concentration, especially, the activity was the
highest(92.1%) in flower stalk extracts. Reducing power was similar tendency to electron
donating ability, which was significantly higher flower stalk(0.3~1.9), whole plant(0.2~
1.6) and stem(0.2~1.5). Hydroxyl radical was scavenged over 80% in 100 pg/mL
concentration, was not significant between different parts. Antioxidant activity in £
-carotene-linoleic acid system, was 47.5~84.6% when 1,000 ug/mL methanol extracts
added to reaction mixtures, and flower stalk showed the highest activity. Ability of
ABTs cation decolorization from Prunella vulgaris was activated over 50% in all samples
when 250 ug/mL of methanol extracts added to reaction mixtures and 500 pg/mL were the
most suitable concentration for its activation. Nitric oxide scavenging activity was lower
under 20%, but its activity was significantly higher in flower stalk than other parts. The

results indicate that flower stalk from Prunella vulgaris has potent antioxidant activities.

Prunella vulgaris (P. vulgaris) has been used as a traditional medicine in the clinical
treatment of herpetic keratitis and for its antioxidative and antimicrobial activities. In this
study, we examined the immunostimulatory and antitumor activity of P. vulgaris in
murine macrophage RAW 264.7 cells. Thus, we investigated the effects of an aqueous
extract of P. ovulgaris (PVAE) on macrophage function. We found that PVAE stimulated
macrophage phagocytic activity, nitric oxide (NO) production and cytostatic activity. In
addition, PVAE induced gene expression and production of macrophage-related cytokines
such as TNF-a, IL-13 and IL-6. Transient transfection revealed that NF-kB mediated the

PVAE-induced  increases in  macrophage-related  cytokine  expression levels.

©



Mitogen-activated protein kinases (MAP Kinase) were also significantly activated by the
PVAE-induced NF-«kB activation. Pretreatment with NF-kB inhibitor and MAP Kinase
inhibitors inhibited the NO production and the phagocytic activity induced by PVAE.

This demonstrates that PVAE stimulates macrophage activation via NF-kB
transactivation and MAP kinase activation. In addition to, we investigated the effects of
Prunella vulgaris on lung metastasis and solid tumor growth in mouse. Prunella vulgaris
has a strong inhibitory tumor growth effect and anti-metastasis effect. In this current
study, the effects of Prumnella vulgaris on MMP-9 expression and activity were assessed in
HT-1080 fibrosarcoma cells. Results indicated that Prunella vulgaris were decreased
PMA-induced MMP-9 expression and activity in a dose-dependent manner by RT-PCR
and gelatin zymography but didn't change TIMP-1 expression by RT-PCR. This
demonstrates that PVAE stimulates macrophage activation via NF-«kB transactivation and

MAP kinase activation. Moreover, PVAE has anti-cancer effect via NF-xB transactivation.
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Dry method

Fig. 3—1. Dry rate of Prunella vulgaris on the dry condition.
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Fig. 3—2. Extraction rate of water extracts on the dry condition.
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oA, ABA, GA o FEol BA Uehgt

Stn = ZEZ%X,P (SH\_E : HX| <o| X} (CA“W%
Sample (Prunella assia Po]y.gon{ (Ganoderma | (Schizandrae .ratae‘*gus
. obtusifolia multifiors . pinnatifida
vulgaris) . . lucium) fructus)
Linne) Radix) Bunge)

EX“%‘%S) rate 36.3 6.33 14.16 1.5 9.83 17.83

Bl stnE TA 2o ujExA &

A% AL Y SFux ARAE ABNEAEAN HERQ) APRES Hux 33
5ol 2Oy Dextring A7HH F EANEAA Azsgom, Axd NaAE 7
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A42482 Hean
H 3-6. ot2x &AM & FHXIHZ2O g A

sinx 2384 S % x| 2a|x LA
Sample (Prunella (CHS.SM. (Poly’gon{ (Ganoderma | (Schizandrae (C.‘rataggus
. obtusifolia multiflori . pinnatifida

vulgaris) . . lucium) fructus)

Linne) Radix) Bunge)

Comp. 1 0 1000ppm 1000ppm 1000ppm 1000ppm 1000ppm
Comp. 2 500ppm 1000ppm 1000ppm 1000ppm 1000ppm 1000ppm
Comp. 3 1000ppm 1000ppm 1000ppm 1000ppm 1000ppm 1000ppm
Comp. 4 3000ppm 1000ppm 1000ppm 1000ppm 1000ppm 1000ppm
Comp. 5 5000ppm 1000ppm 1000ppm 1000ppm 1000ppm 1000ppm
Comp. 6 10000ppm 1000ppm 1000ppm 1000ppm 1000ppm 1000ppm
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Fig. 3—4. Fractionation of functional meterial from Prunella vulgaris.
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Fig. 3—5. Mineral contents of water extract and EtOH extract from Prunella vulgaris.
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Fig. 3—6. Mineral contents of water extract from Prunella vulgaris.
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Fig. 3—7. Potassium contents of water extract and EtOH from Prunella vulgaris.
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iz EFEFEFEFA(AIFR 6brix)E 1602 FAste] AmR ARgEGlow,
STDx= Img/ml FRX2 FHSH] 50ppmo®  SAste] 20u% Fsiith. w4717

Bischoff Eurobond C18(250X4.0)mm, runtime<  50min,
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Flow ratex 0.6ml/min® Zd3}ol A 254nm, =0 A 3§35} t}.
1 Ay =84 Vitamin® AEA| 7S 2~3min, RutineS 25~30min, Kaemferol& 40min,
Vitamin K= ¢F 50min®] Alte| Al AE5 S M (Fig3—8), 1 5 @FFE=EAA 7 wol

AEY F8&=2LS Vitamin C2} Vitamin Blo] 77} 0.741ppm, 0.281ppm%E Y EFSES

FH#8o] ¢# 7 Tannic acid 0.438ppm .2 AZH At} olg)d Ax= stz EFH %
bl Eo] 584 WEHe] A FFH Ao Aol Ave fAF AR AR
=
0.2
0.7
0.6
0.5 3 vitamin B
el | vitamin C
Contertiug/a} 0:4 O Tannic acid
0.3
0.z
0,1
0 : :
Functioal matedals
Fig. 3—8. Functional material contents of water extract from Frunella vulgaris.
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stz FEEE 3 F SAAXI AEE MeOH 20mldl 4g ¥ fHo Z=HFE
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32
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off
S
Ol

sl A CH.Cl; #3S hexane—EtOAC (8:2) &
mj &2 silica gel column chromatographyS 2Alsle] A2 ursolic acide] HES 4
skt

300ppm®] Ursolic acidE 20ul, 40ul, 60ul® Z+ZF 943 standardE 7|F°o=2 &
of AFME A F, starx AIRE MeOHel| o] Ursolic acid®] &S #4¢ Az
obe 2} o] 300ppm o 0.516ul¢] Ursolic acide] S 3held 4=
gt A Fe B A9 stz Enk oyt FYAF stax, AYFoR FEE U=
shalz(mE, ApE 5o FAstel 2 A7 € AoR Alsdd.
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Fig. 3—9. Ursolic acid contents of MeOH extract from FPrunella vulgaris.

iz # Am d9& 13mg/ml FE2 FQ § 0.45m PVDF= o #atglon, STD

F lmg/ml %= FH|ste] 800ppm¥ 500ppme =2 3|Agh & HZFHS AAst

Fomw, FEX7]|7](HPLC)Y Columne Shodex NH2P 504E, Flow rate 0.3ml /min
of 7oA RI detector® 413k T}

stz & Ax Y9HS HPLC(Column : Shodex NH2P 504E, Flow rate 0.3ml

/min)2] Z7oA RI detector® #2413t Axl= ol 23 A} stz # 9 59
= Fe XyloseZb 5,599ppmoZ 7 wol g3 o] 99om, Glucose 2,443ppm,

Sucrose 388ppm3} 1A 2] o] 27§ EZE ] F SR AFEH A
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Fig. 3—10. Saccharide contents of from Prunella vulgaris honey.

2. 3 FE22| X|Z=Z (ursolic acid) & 24
FZE9| ursolic acid SEFEA
24 A
@O Acetonitril®} water H]&
Acetonitril®}  water?r &w 2 A}gsh= A9 peak7l WAL #H FEEHA ol
ammonium formates -&vol 7}ttt WA ammonium formate®] F%EEF 0
2 IS} acetonitrile:water H|E 75:25, 80:20, 85:159 A7}X| &w|E  A}-&3}o]
standard ursolic acid®] pick HAES FAE F stz AEZS R4 Ay
acetonitrile®] o] HolXI™H  ursolic acid®] retention time°©] Z}Z}  18.173min,
13.526min, 8.136minl.% HAA Folxm=z 714 A AL 80:200.x2 ZAATF O
™, flow rate= 0.6 mL/min% 3}$t}.
@ Ammonium formate &%
Ursolic acid®t AAI= Aol Qo] o] F Aol Uet= peaks HAE #est7] 9
& ammonium formate® F=E H 7]
5ol 7t = UEd #Axdew A



2o AFE¥  standardE 100ppm  (100mg/L), sample 10,000ppm (0.5g¢] 3}
S Weke 50mLe L))oz sFgoem, %= standard peak® sample
peak? o] H|ZHEH sample] ursolic acid == 3Gt ®3F ursolic acid 5%

YA
of ME ¥yE Fato] MZol EFH ursolic acid F& FIIon, dFE sdux F

=
o 234 ursolic acid®] &4 (A v)) 2 ALbe Ao 39 #oh
(3) 3tz F&8 v ursolic acid 3
A7) AN wet sz dx deEFE=(100C, 4430 S 95% MeOHI =< 7
7} g A B Ay d4FEES MeOH Kt Eo 2 &3 Houy, e F55
< MeOHo|W oAz &afju#] ¥drt. =3k F & =9 Afl&5 HPLCE 4%
A3} EFEENAM = ursolic acid7} ETHE A ¢k Ao 7 e
(4) 3tz F918 MeOH FEE9] ursolic acid 35
stalzx wekE FE5E9 ursolic acid S A% Ay stz AR 2.02%, 3f
Foll= 1.02%E x3ste] starx 59 ursolic acid $&Fo] o Hls] F # & =
s A2 8Jd = Qv ady stz A WgE FEE9 ursolic acid O]
F sEEngE 23y o W s Yehldled, ole A=

o o] ol 71dsk= Ao= AR

=
s} sopd geulns)l WeE Aow A}
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3=7. otl= R2Y MeOH FE22 ursolic acid &2 Hlw
w A1 HE Al _Ursolic acid
:fL L 74] oo 1 @F%LH](%,W/W)
100mg « 2.16 cm (sample peak height) _ 5319
L 4.10cm (std. peak height) L
5 e 5379 5% 0.05L = 2.65mg
== 2.
. 05m9 100 =0.53%
1000mg
0.5g X ——*
g
. 100mg « 8.28 cm (sample peak height) — 9029
L 4.10em (std. peak height) L
Sz e 2029 50.05L = 10.1mg
2] = AR L 2.02
s o 10.1mg
. 1000m X100 =2.02%
0.5g x —— 9
. 100mg « 4.20 em (sample peak height) — 1029
L 4.10em (std. peak height) L
arx e 10229.40.05L=5.1myg
Tlas O]’T 5.1mg
. 1000 <100 = 1.02%
0.5g %< =2EMg
Shalx . . o o .
0 * ursolic acid’} §l= ZAo= el -
i HE
240 000
210,000
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3
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30,0004
0000 T—— : .
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Fig. 3—11. Standard of ursolic acid.
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Fig. 3—12. Ursolic acid of Hagocho(total)
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Fig. 3—13. Ursolic acid of Hagocho(upper part)
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Fig. 3—14. Ursolic acid of Hagocho(lower part)

3. JWEAIMZE Eot

b JHLUAIK S| et E 24
7H%*1Zﬂ%ﬂ AW E2 AOACH &8t EAednt. &3+=(g/100g) &> F
g A FE, gud, A gy 3)F S AL FFoer mAElon, xuid
(g/lOOg)% micro—Kjeldahl¥, %A% (g/100g)2 Soxhletd, =X3%¥(%)S 33y, =
(%)= Aoldf AL &4 a—amylase, protease % amyloglucosidaseE =x}4]
o= WREAIZATH WhE - ethanaol HAES ofFste] HAH IS T, AL T 3
i Zoeld s fhEte] AR T F O ARA s AEsiglth med 714
(mg/100g)& A& 5gdmf F3le] 500C 3]3t2oA 2417F 3]3A]A Wzte & HPLCE
4 0.5mLe} g (HNO3:H20=1:1) 3mLE 7}sta
AAS AAG F o2 Al 500C 3|3tEeA 1A ok FEA7 e Fakg
(HCLH20=1:1)2.2 50mL7} HA AH&3ste] #7124 :
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Table 3—8. The proximate composition of Hagocho products

Component Yield(/100g)

Calorie(kcal/100g) 7.3

Carbohydrate(g/100g) 1.3

Protein(g/100g) 0.3

Lipid(g/100g) 0.1

Ash(%) 0.4

Dietary fiber(%) 0.02
A 7.3kcal/100glz  AWHS FEoller, dFdted dYL VIEAd
0.4g/100g Bt} 3mjAEe] F2S B, Fuhwle (.3g/100g, =AW 0.1g/100g°
2 ZAER T, 2382 0.4%, 2AFE 0.02%=2 YENY. 53] F71d A A3

— 1
A ZEK)9 o] 57.08mg/100ge.2 7HY =A AZHJ oW (Table 3—-9), Zr4,
u v % 22 20.57mg/100g, 14.43mg/100g0. 2 ERT]H

Table 3—9. Mineral contents of Hagocho products

Component Yield(/100g)
Ca 20.57 mg
Fe 0.03 mg
Mg 14.13 mg
K 57.08 mg
Na 12.4 mg

2y7} 0.3g/100g, 0.1g/100ge.= 4

7)
A FHAHES ASEA BT & RS THA Lol HIT NEAEY ¥
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Table 3—10. Nutritional constituent of Hagocho products

Component Yield(/100g)
Calorie(keal/100g) 73 _ﬁ — )
Total Fat(g/100g) 0.1 ) D e Sl
Saturated Fat{g/100a) 0.1 0%&@ :ui";ﬁi::{z.\..
Trans Fatta/100g) 0.0 i
Cholesterol{mg/100g) 0.0
Sodium(mg,/ 1003} 12,4
Total Carbohydrate(a/100g} 1:3
Dietaty Fiber(%) 0.0z
Sugars(g/100g) i
Protein(g/100g) 0.3

Ch FHEAIH Zof MM A+

HZE NEAAEY] AZAF LS 100mL/E 7Fo2 AFTD 2z 3ZH 100To|A 30%
b FeAd Ayt & oA u A g 4 37°C incubatore]l AABIAA 7} AlZe
pH W3} wFE(Brix) W3}, M=(mg%)E SAER oY, Fo B2 Aalr] 9aA

AubAl o 2 e HEAHEZ 3M petrifilme o] &3] AwA.F A 4, 10Y,
3

= . =
H el A= 72/300u ©le] *Mlirﬂ AZHAOY, A F A7)t e
B AAF Ao M= T ditHS HEHA Zh(Table 3—12, Fig. 15).

Table 3—11. The Changes of pH, Brix and Acidity during storage for 30days at 37C

after sterilization

Non. 1 day 5 days 10 days 20 days 30 days
pH 5.47 5.43 5.05 5.03 4.97 4.93
Brix(°) 1.6 1.5 1.3 1.4 1.3 1.1
Acdity(mg%) 1.50 1.30 1.05 1.35 1.50 1.55

* Non. @ before sterilization.

©
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Table 3—12. Changes in microbial growth of products during storage for 30days at 37C

after sterilization

Non. 1 day 5 days 10 days 20 days 30 days
E.coli - - - - - -
Bacteria
72 - - - - -
(/300ul)

* Non. : before sterilization.

ap-A i wLE 040

i\v—sn & oo wp. .;.“L'?#i.

m L
a2 e om0 2l I

10days(Bacteria) 21days(Bacteria) 30days(Bacteria)
I“* D | IE“ a ﬂ; e ‘.u I
-0

10days( . coli) 21days(Z.coli) 30days(E.coli)

Fig. 3—15. Photomicrographs of microbial growth during storage for 30days at 37°C after sterilization
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Table 3—13. Changes of total color difference during storage for 30days at 37°C after sterilization

Non. 1 day 5 days 10 days 20 days 30 days
L 15.55 15.67 14.27 14.42 12.42 14.47
a 20.69 20.66 20.36 19.66 19.32 20.10
b 21.58 21.11 19.42 19.44 16.11 18.88

* Non. : before sterilization.

_ A2 2 o2 (g/100ml)
T o= A-01 B—02 C—-03
Stz % () sk ) 223 sk )—#%. 0 wx () 1) HE
o — 6.0 =3} 4.0-6.0 4.0 vk
o — 2.5 27} 1.5-2.5 1.5 muk
sk — 20.0 =7} 10.0-20.0 10.0 vzt
sorrr LI - 6.0 =3} 4.0-6.0 4.0 Wk
L(4= w59 8.04 #%.98 418
A
(1) a(+%, —3) w0k, 74 1.53 —sok 24 -0.85
b(+x, —3}) w41 7.46 %30 1.61
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N AAFY] AsHME A&l 1090 3, of 7)) AFYS R HEAF digh
HsH7IE AASE A3 Table 3—14¢F Zt}.

WFe AVHOR WE(+) FERolYom, Pt nEFold, ke thh Y, @Re
o Wb £7L wlud, AvHoR Yope] 4o A HE Ei= F& FES U
EFUI QLT

[2=S"oLE]
b U ES
TE NEL! NEL! NEL! NEL!
(Arsln%E552) (A-01) (B—02) (C—03)
L e olFETH5), EHW), | olFEGB), EH4), | olFETH5), o}FETH(5),
;]}LE BE(3), 1E&(2), BE(3), nE&(2), FoH4), BE(3), | EFUHU4), BE(3),
- ol &(1) o= &(1) v E(2), oFr(1) | WE(2), oFrE(1)
) e OFFETHE), ETHA), | o}FFETHG), FHU), | OFETKG), oFFEETH(5),
B BE(3), WE(2), BE3), WE(2), | FHA), BE@B), | FH4), HEQ),
- o} & (1) FHE() | WER), oFEIE(D) | ME2), om0
3. s olFETH5), ETHY), | o}FETH5), EUH4), | oFETHG), o}FETH(5),
e BE(3), WE(2), BE3), WE(2), | EFUH), BE@G), | EH4), HEO),
- o1 &(1) o1 &(1) v F(2), oFnE(1) | ME(2), oFm]E(1)
4 5ol oFREH(5), FUHA), | oFETH5), EUHA), | oFETKG), oFFEETH(5),
e BE(3), WE(2), BE3), WE(2), | FH4), REB), | FH4), HEQ),
- o1 & (1) FHE() | WER), oFEIE(D) | M), om0
olFETH5), £THY), | o}FETH5), EUH4), | oFETHG), o}FETH(5),
5. 2FF7E | wE3), WEQ), BE3), WE(2), | EFUHA), BEG), | EH4), HEO),
o1 &(1) o1 &(1) v E(2), oFrE(1) | HE(2), oFm]E(1)
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Table 3—14. The organoleptic characteristics of Hagocho products during storage for 30days

1 day 5 days 10 days 20 days 30 days
Color + + + + +
Flavor - - - + +
Acidity +++ +++ +++ +4++ +++
Sweet ++ ++ ++ ++ ++
Overall acceptability ++ ++ ++ ++ ++
* OFFFE(++4), FH(+4), HE(+), Wi (+), ofFua(= —).
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7b stixE FEE9| eitetary
(1) DPPH radical &A%

AR5 1,1-di—phenyl—2—picrylhdrazyl (DPPH)e| wgt dx}3o] ax= Als
o] 3PS =AUt S dAELY dux AFE Imle]l 1x10° M DPPH& 3ml
& 7ketel £ vk 3083 AR F 525 nmellA FFEE FAEqlrh Akl
T AT ARTFHIIY] F3EY FAE(%) 2 et

a2 Ay &alx FEE9 DPPH(1,1-di—phenyl—2—picrylhdrazyl) @tz 275 (HA}
Tols)e AR Fxol wet AAFosel Skt A4S EAow, 53] 100ppm ©
& sxAAAME 50% oo AAEAss HFT F UM
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Fig.3—16. Electron donation ability of water extracts from PFrunella vulgaris.
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&l , o A Imlel S/ Imlet ferric chloride 0.1mlE 718 &
&k o 700 nmollA FFEES S8t FEE e FdHoR et
= Lt #Ael o, ANkE o R reductoned] =A<}
A Atk kst WSS reductones’t AlFEE FAYAIE  free
radical AF&S AT =ZA A ZE =, 982 dbsxdo Ml = A5 s
of gepA ) tto] Als H7FEY] Frhel et o] st Adoly =8 vl
& &dHY Aol= Alme] A wel Aol el Zle® B Holgdt o]
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100ppm7HA= & e] ghkstA S7hstttzh 100ppm o] F-H
= 943 S7FF A5 5% 1000ppmel A= OD#kel 1.16=2 7F =4 Yelst
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Fig. 3—17. Electron donation ability of water extracts from Frunella vulgaris.

) Hydroxy radical(OH) &7%
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stz ARE FEdEE Jtsle AA-Ed T 532mmolA FFEE =Aste] Hydroxy
radical 2ASS #Es A3 adoA e o] 50ppme FXA] radical AATO] =
A3 Z7teleE ATS W=, ol DPPH oz 2ANdA Ao =4 #zd
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Fig. 3—18. Hydroxy radical scavenging ability of water extracts from PFPrunella vilgaris.

(4) Nitrite &71%
obdAA 2AZE FAHL ImM NaNO, &< mld]l Zt A& 1mlE 7Fstal 0.1 N HCI
0.2 M AL kFolo R pH 257 ®HAY UF $FAS Ttete] F FYE 10mlE
shdnt. o] &NE 37ColA 1A RESAIS ZF whgod ImlE Fdte]l 2% 2AHE

3mlet 30% FAFgNow 8313  Griess reagent (1% sulfanilic acid @ 1%

—

naphthylamine = 1:1) 0.4mlE Ad=2 7}k & A8 &315te] A L2ox 1587F HX]
% 520 nmold FFEE SAHI}YGY. HERTF= Griess reagent Al FHFE 715Ho]
=A3sgon oA A2ASLS 100- [(NE HA7Fe FFe/FH7Fe FFE)x10
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Fig. 3—20. Electron donation ability of water extracts from Prunella vulgaris stalk

and Prunella vilgarrs root.
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Fig. 3—21. Hydroxy radical scavenging ability of water extracts from Frunella

vulgaris stalk and Prunella vulgaris root.
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Fig. 3—22. Photography showing the antibacterial activity of Prunella vulgaris on the

Streptococcus mutans.
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Table 3—15. Extraction yield, pH and absorbance value of FPrunella vulgaris
Effective part . Absorbance Absorbance
Sampls (plant parts used) e 217 at 280 nml) at 420 nm2)
Whole" Total parts 5.6 7.440.03° 0.5£0.00™ 1.7£0.00"
Flower A A
Upper part 4.1 7.0£0.02 0.5£0.01 0.7£0.01
stalk
Stem layer part 5.5 7.140.01° 0.5+0.00 1.740.00"
*Whole : Flower stalk + Stem
1) sample concentration is 250 pg/mL
2) sample concentration is 1,000 ug/mL
AfcMeans with different superscripts in the same column are significantly different at p<0.05.
N5Not significant
L, EH = 2 E2tE0o|= &
Jiz Azel R(FERS, ASR)E MeOH 529 Fo 2 Zehnicol=

S =A% A3} Fig. 3—233 )

Phenolic compounds+ 3lalx FHolA 77.10£3.73mg/100ge.=2 7}F4 =A YER%:
o™, flavonoids 2 A} shi-olA FAQl ol HolA] k). ol s A=
stz F9dH AxEd I A4 FSFACE) oA dFo] 7 =4 dEd Ay
o} #AHo] =& Fo=E ALRHIITH

100 OPhenolic compounds
b @ Flavonoids
80 | T
)
o
S 60} a a
e
E b
') 40 B
c
2
5 20 |
@)
0 1 1

Whole Flower stalk Stem

Fig. 3—23. Total phenolic compounds and flavonoids contents of Prunella vulgaris.
Whole : Flower stalk + Stem

*"Means with different superscripts in the same experiment are significantly different at p<0.05.
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Table 3—16. Electron donating ability of methanol extracts from Prunella vulgaris

(%)
Sample concentration(ug/mL)
Samples
100 250 500 1000
Whole" 17.4+1.36* 44.4+0.16" 80.6+0.57% 89.9+0.08%
Flower stalk 21.940.96™ 52.941.07" 86.940.26 92.140.17%
Stem 16.6+1.30*" 37.3+1.86"™ 73.1+0.28%* 90.7+0.47%®
"Whole : Flower stalk + Stem
aU\eans with different superscripts in the same row are significantly different at p<0.05.
AMeans with different superscripts in the same column are significantly different at p<0.05.
B}, ghela
StzE HAx, AF5H$ 9 5HYE 183 MeOHE F= 3 sZ2AXS A 59
FEE(100, 250, 500, 1000ppm)= Al® 1mloll 200ml phosphate <=8 (pH
6.6) 1ml 1% potassium ferricyanide 1mlE 7}38] F&3 =33l 50CoA 20%
7

=

FRES A7 Zo] 10% TCA €9 1mlE H7Fstar 4.000rpmoll A 5&27F LA Ee] 3k

o] AA N Imlo] ZF5 1mlet ferric chloride 0.1mlE 7}sf] =33t

FHFEE A FFE S dd=Eoz YESlth
5

o
=4 Asst FASA BE ARl s
A



0]-8-3} Pharmafood®] 7§ 2 A}E3}

_0|L
K
B
lo,
)
12
BN
it
2,
lo,
ot
oot
o2
fol
_ﬂ
Ll

Table 3—17. Reducing power of methanol extracts from ZFrunella vulgaris

(absorbance value at 700 nm)

Sample concentration(ug/mL)
Samples
100 250 500 1000
Whole" 0.2+0.00* 0.5+0.01"* 0.9+£0.01" 1.6+0.03%
Flower stalk 0.3+£0.01%" 0.6+0.01"" 1.1+0.02°¢ 1.940.04%
Stem 0.2+0.00* 0.5+0.01" 0.840.01" 1.5+0.02%

o, OH 2iC|Z &2H s

Al o] 1 mM FeSos/EDTA &9, 10 mM 2—deoxyribose &9, &ti1% MeOH F
= ABE Z 0.2 m® 7Fel 0.1 M phosphate 4= (pH7.4) 1.2ml<}

10mM Hx0:5 7}ete] 37C F8A4dolA 1AIZF kA 7Tk o 7] 2.8% TCA&S 1ml

£ 718kl whgS TAAIZ S 1% TBA (Thiobarbituric acid)&< 1mlE 7}ste] o}

Al 100Ce] FEAFA 1027 7FEAZ $ F983 RS 532 nmollA FFEE FAA

3, A9 OH 27t 27%5(%)e thael Ao o3 549tk

o OH .{17\_7%}6“(%) = [1_(A§_Ao)/(Ac_Ao)]><100
ASH A 77 ARE A7hE AdTe daTe] FRE

Aot 3TCOIAS] whgo] gekel Aok Eqele] Y=

B OH radical 2A%S =43 23}
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Table 3—18. OH radical scavenging ability of methanol extracts from Prunella vulgaris

(%)
Sample concentration(ug/mL)
Samples
100 250 500 1000
Whole" 80.3+1.75* 85.940.36"* 87.5+1.19%* 88.5+0.85"
Flower stalk 84.940.55%" 85.4+1.02%4 86.940.54" 88.8+1.16%*
Stem 84.6+0.68" 86.2+0.53" 86.840.24" 87.4+0.73%*

"Whole : Flower stalk + Stem
“Means with different superscripts in the same row are significantly different at p<0.05.

AMeans with different superscripts in the same column are significantly different at p<0.05.

Ht. B—caroten—linoleic acidAlolM 2| X|&TIASH AH S
B—caroten—linoleic acid systemolA 743 ditst &AL Table 3—1994 <} o]
AsrolMe stalx AsFele dAtstso] =4 vUetster, 1 koAM= a9 9
gAo] A & o AT
ool A= & u stz 2 F> = =
MeOH FE=lA =4 A=HAL, stz dAx Z‘iiﬂ@f ”Zldrﬁ CEla s
Zy7y 9] ursolic acid®] S 4
T3 7 H9E MeOH FE-5FHo 53 7JH7J<3}°4 MeOH%— AAG & FAAZx3
9] A=dd AESs S8 g S S48 49 dAvH o= stz Ash9Y @

Table 3—19. Lipid peroxidation inhibitory effect of methanol extracts from ZFPrunella

vulgarrs in [3—carotene—linoleic acid system (%)
Sample concentration(pug/mL)

Samples 100 250 500 1000
Whole® 20.4+1.85" 36.4+1.07" 38.3+2.83" 47.5+1.07°"
Flower stalk 25.943.21%" 45.7+1.07" 67.3+5.66C 84.6+3.86
Stem 22.2+1.85*" 45.142.83" 48.2+0.00"" 77.8+3.71"

“Whole : Flower stalk + Stem
ad\leans with different superscripts in the same row are significantly different at p<0.05.

A~Means with different superscripts in the same column are significantly different at p<0.05.
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At ABTs 2iE|Z &S

stz WS FEE9 ABTs Uz A27%2
Al 50% o)de]l A4S YEeERle™ 500 ug/mL H7F Al 88.1~92.3%% 49|
froldow Z7kskdvr. 1y 1,000 pug/ml F7F AoE ZAHL 85.0~91.4%% 500
ug/mL F7F Alell Hlgte] Fo] Al zpol7b glolow, sfarzo] F4d
> Z7] ol qdth

AGzre]l & 2 60% et FEEZS ABTs HuZ 2A%S0] 90% ooz Hokt)
3 Haso] Qi) mE AR S FEE9 ABTs #uZ &A% 1,000 ug/mL
7b Al 11.26~43.53% % ofAlE FEEANA 7 $-Fete] AR AAFols 9 FHelE

B 0 4GS wolmu|, o Auel sty szte] Aol

Table 3—-203} o] 250 ug/mlL 7}

aAee Ax> &

_1

Folgta By

ATt Choi & Al# tF AFY I FHEd U3k ABTs @z 275 A A3 A
T9] ABTs #HZ 2ASS AR AaAAA7 o1 O S ZEH= 4
BRI C o]9fo] Alm Foll EAsts v dikshd Edo] 7ogds FHs e, ol &
Ad Aot Z d ATt
Table 3—20. ABTs radical scavenging ability of methanol extracts from FPrunella vulgaris
(%)
Sample concentration(ug/mL)
Samples
100 250 500 1000
Whole" 28.840.70%" 74.3+0.57" 92.340.23¢ 91.440.76
Flower stalk 36.740.39% 75.6+1.62°° 90.640.36" 89.840.598
Stem 20.0%3.05* 55.1+2.25% 88.140.97°* 85.0+0.61*
“Whole : Flower stalk + Stem

¥“Means with different superscripts in the same row are significantly different at p<0.05.

2 Means with different superscripts in the same column are significantly different at p<0.05.

Nitric oxide(NO-)+= AA| WA NO synthaseo] Zujzkgo] 2J3] L—argininel @
By A E = dbgAdo] st =) 2, AEsAo] Zrete ool AdE AS dF

jas)

WS, W Aol Sl s

3tz WEE FZEE0] nitric oxide &A% H| X

rr
2
o

B sk A¥} Table 3—-21
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HbH o] 2= 19.7%
oA ZVZt 14.6% 2 14.9%<%1 Aol vlshH fFox o=z =ohe=d], ozt
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2 o] wedth ub
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St F HE ol w8 FE=EA nitric oxide
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4

=3
Rk

i
%
2
>
"
é
g
o,

?L'
o
S

Table 3—21. NO radical scavenging activity of methanol extracts from Prunella vilgaris

(%)
Sample concentration(ug/mL)
Samples
100 250 500 1000

Whole® 6.3+£1.10*" 11.342.12"% 11.841.45"4 14.6+1.70%

Flower stalk 11.142.33% 14.3+2.12% 18.3+0.97" 19.7+1.32"

Stem 3.541.40* 8.43+1.19" 14.4+1.16%° 14.941.17*
“Whole : Flower stalk + Stem
ad\leans with different superscripts in the same row are significantly different at p<0.05.
A~CMeans with different superscripts in the same column are significantly different at p<0.05.
of. ot ArE 2~AHS
stz HWES FEE ofHAYE AT Table 3—-229F v dAx+= 250 ug/mL

Zjel 7)== 1,000 ug/mL F7F A
=S4T}
hokAlo] oA AAGTES 1,000 ug/mL FEQ AFQ, Abef,
oM, ©, &5 EFEEA 50% o) ¢l How BRuwged, i
o] gtFo] & AEEoIddth At B FEAEF ofHAA AT
SEET F8%edl, ol wWEEoA dHE =] &Fo] =37 o

ol H7F Al 19.3~21.7%% A& 7t whE obdAd ATl oAbt gl
]

30% oo m Azel nlsjA FolH o 4750l
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Table 3—22. Nitrite scavenging activity of methanol extracts from ZFrunella vulgaris

in pH 2.5 reaction system

(%)
Sample concentration(ug/mL)
Samples
100 250 500 1000
Whole® 15.3+2.76* 19.3+2.52" 20.0£1.45"5 21.7+1.07"
Flower stalk 11.8%1.03* 13.8+2.34% 16.1+1.41" 30.7+1.39¢
Stem 14.742.42% 20.341.24" 21.642.85" 32.540.99%
"Whole : Flower stalk + Stem
¥“Means with different superscripts in the same row are significantly different at p<0.05.
ABMeans with different superscripts in the same column are significantly different at p<0.05.
3. 3t0% 520 YINYS 27}
7t Mz 3 g
(1) A¥A=
AT Y SR A dheld dFAEE Suxe AHse] A5 FEsu g
&5 T FAAXS ANEE IATFT L Holet A wigdele] A FEe] Aol®E A}

(2) APEE, AFSFx20 E AojxA
A 8o A5 53FFH 150110 g9 Sprague—DawleyAdl 7 37 AHE (F)AMEr

F(AE, Korea)ZH-E Yo}, &%= 2242C, HF% 50£5%, BdF7] 12417H07:0
0~19:00)°] AsEAE F=ARFAANA 153 Al 2P ALE(Rat, chow, AEAH=E A

g AHAE AT wE FAYew 107y 3OFoE
Lol ARSAEARl g mbeA o] 433 AFARSSRIY Aol 7R Aol
(Normal), Al 2x2lo] Alm (Rodent Diet with 45kcal% fat) #7F*(Control),

FA A oo iz FEE BEY 0.2% FH7Fo-(Hagocho 0.2%), 3tz F=&E 2
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(6) % GOT, GPT ¥ LDH 24 #4]

g2  GOT(glutamic oxaloacetic transaminase) %  GPT(glutamic pyruvic
transaminase) TAE GOT =AEL kit(PII 3150, Fugi, Japan) % GPT =#$&
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(lactate dehydrogenase, LDH)¢ &4& LDH =HE& kitA]2F(AM 159—k, Asan,
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Table 3—23. Changes in weight gainof SD rats fed high—fat diet containing Hagocho for 4 weeks

Body weight (g)
Group1>
Initial Final Gain
Normal 163.7+3.4 287+13.4 123.3%£11.8
Control 165.2%3 294.4+20.9 129.2+19.4
0.2%Hagocho 165.6%3 288.4+15.3 122.8+13.4
0.5%Hagocho 167.2+5.2 303.2+23.8 136+20.3

1) Control : high—fat diet.
0.2%Hagocho : high—fat diet+0.2% Hagocho powder.
0.5%Hagocho : high—fat diet+0.5% Hagocho powder.

ZY7F 0.2%, 0.5% 77k FolAlZl & 453
! A HAF ® Holasds BEg A= Table 3—249 #Th
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Table 3—24. Changes in food and water intake, food efficiency ratio(FER) of SD
rats fed high—fat diet containing Hagocho for 4 weeks

, Body weight (g)
Group
Normal Final Gain
Normal 163.7£3.4 287+13.4 123.3£11.8
Control 165.2%3 294.4+20.9 129.2+19.4
0.2%Hagocho 165.6%3 288.4+15.3 122.8+13.4
0.5%Hagocho 167.2+£5.2 303.2+23.8 136+20.3

1) Control : high—fat diet.
0.2%Hagocho : high—fat diet+0.2% Hagocho powder.
0.5%Hagocho : high—fat diet+0.5% Hagocho powder.
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Table 3—25. Organ weights of SD rats fed high—fat diet containing Hagocho for 4 weeks
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Table 3—26. Cholesterol compositions in serum of SD rats fed high—fat diet containing

Hagocho for 4 weeks

Serum cholesterol compositions (mg/dl)
Group1>
TCHO HDL
Normal 72.4+4.3 44.2+14
Control 75.4%17 43+23.8
0.2%Hagocho 78x+7.5 52+11.5
0.5%Hagocho 724£8.9 50.3+5

1) Control : high—fat diet.
0.2%Hagocho : high—fat diet+0.2% Hagocho powder.
0.5%Hagocho : high—fat diet+0.5% Hagocho powder.

9] LDH(lactate dehydrogenase
JA o] Fe Aol s F

¥3&H A L-LactateZ pyrubate® Jﬂ
neE BY 8% =7 F7HE = LDHY
TEE SAY Ay uXYST FEToHE 273.84269.60% AAFT HlE HwA
el o, iz AR 0.5% H7RrolA= 24519842 A9 AT FEH A
stlom, 53] 0.5% H7FoAME 21951746024 238 A4S LDH FHU
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Table 3—27. GOT, GPT and Lactate dehydrogenase activity in serum of SD rats

fed high—fat diet containing King Oyster mushroom for 4 weeks

LDH
Groupl) Triglyceride
(Wroblewski unit/ml)
Normal 40x7.6 248.8+30.8
Control 34.8+7.7 273.8+269.6
0.2%Hagocho 32.2+9.4 245.0+98.4
0.5%Hagocho 33.5%+2.9 219.5+74.6

1) Control : high—fat diet.

0.2%Hagocho : high—fat diet+0.2% Hagocho powder.
0.5%Hagocho : high—fat diet+0.5% Hagocho powder.

ML o_>|:

3 GPT
iz FEE FAAx 299 EY BRI FRE SAsy] A 8 9
GOT(glutamic oxaloacetic transaminase) % GPT(glutamic pyruvic transaminase)
S4x=g Z4 A3 Table 3—28% Ltk
o EAY ATt 4 7 e 89 T GOTv aAEFT fiadAe Aol vls|
U =7 UEbster, AR 7oA A Bu ey fdavs B
b GPT 2 stz Alm H7hroAME 27 26.847.4, 26.0%1.
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Table 3—28. GOT and GPT activity in serum of SD rats fed high—fat diet containing

Hagocho for 4 weeks
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Table 3—29. Hepatic lipid composition in liver of SD rats fed high—fat diet containing

Hagocho for 4 weeks

1} Na)
T | s | 2 2| =
.mOM64
; ~ | =
ST <f
I I e O e
—
g | &= o —
=
o
15)
=
2
S)
00
N~
[
g
N—
=t
B
.S
=
g8
T | O
5| | ] 8|
RS I B BN I
Sl |l | s e
S| H | H | FH | H
Cle ™| 4] X
= |3 < 5|3
&
S)
=
o | o
= | =
= =15l 8] 8
mmrgg
g | E|l 2| 8|S
= s8¢z
3 | 2|0 |y |-
N e
S | S

: high—fat diet.

1) Control

. high—fat diet+0.2% Hagocho powder.
: high—fat diet+0.5% Hagocho powder.
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Table 3—30 . Total phenolic compounds and flavonoids of Hagocho and herbs

(mg/100g)
Sample Phenolic compounds Flavonoids
Hagocho( Prunella vulgaris) 12.0740.64 11.12£0.20
Cassia obtusifolia Linne 151.01+5.20 43.6915.59
Polygoni multiflori Radix 10.62£0.25 4.56+0.17
Ganoderma lucium 54.03%£2.23 9.33%0.15
Schizandrae fructus 77.27£2.77 36.13£1.87
Crataegus pinnatifida Bunge 92.75£0.69 6.14+0.23
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Table 3—31. Electron donation ability of Hagocho and herbs

Sample concentration(ug/ml)
Samples (EH1:%)
100 250 500 1000

Hagocho( Prunella vulgaris) 13.35+0.60 27.22+1.98 52.34%0.65 84.96%0.08
Cassia obtusifolia Linne 21.50+1.02 45.97£1.00 75.81+1.48 86.78+0.14
Polygoni multiflori Radix 0.700%0.23 0.77£0.41 1.76£0.38 5.13£0.35
Ganoderma lucium 7.23+0.77 17.00£0.72 32.69%£0.72 58.10£1.01
Schizandrae fructus 2.22%0.21 7.53£0.38 13.13£0.25 22.49%£0.52
Crataegus pinnatifida Bunge 20.56%x0.78 41.26%0.90 67.03%x1.42 92.03%£0.13

Table 3—32. Reducing power of Hagocho and herbs

Sample concentration(ug/ml)
Samples (=H2[:0D value)
100 250 500 1000
Hagocho( Prunella vulgaris) 0.14+0 0.24+0 0.37%0 0.62+0.02
Cassia obtusifolia Linne 0.16x0 0.29%0 0.47x0 0.79£0.02
Polygoni multiflorr Radix 0.07x0 0.08%+0 0.12%0 0.16£0
Ganoderma lucium 0.10%0 0.17x0 0.26x0 0.44%0
Schizandrae fructus 0.08%0 0.12%0 0.15%0 0.23%+0
Crataegus pinnatifida Bunge 0.15£0 0.26%0 0.43£0 0.68+0.01

3 gtk FURGEHLE AAELADY] TR
g4d& 549 A= Table 3-337% Zrh

Table 3—33°A9} o] FAEE HrlehA] &2 2A=T Brhe stz dAd22A4s 3
Hle AF W w2 qsEds 498+ ddern], 53 stax Aade Frvt
1000ppm ©1¢ H7be 2 ETANAME FolE, EotReolE, Hdakgols 9 o] stalx
AAERA FH7hel vlel freold oz e GA4S Yeplileh oled AluA] aste] 23t
= T stazx Aade] FEEE AW A48 ¢ e 783 V2ARE Asdd

(2}
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Table 3—33. Antioxidant activity of Hagocho compounds

Sample? Phenolic compounds Flavonoids Electr;)éqﬂicionatwn Reducing power
2 (mg/100 g) (mg/100 g) (q)y (OD value)
)
Comp.1 44.09%+0.67 33.15%0.15 40.09+1.48 0.36%0
Comp.2 63.93%x2.41 41.49%£0.12 46.87%x1.70 0.46x0
Comp.3 73.67%£1.39 43.41%£0.41 53.61£1.11 0.51%£0.01
Comp.4 99.55+3.56 50.13%£0.20 67.90%x0.44 0.66%+0.01
Comp.5 124.37+£3.04 54.84%+0.52 78.33%£0.20 0.81£0
Comp.6 191.91+£2.60 66.74+1.35 86.25%0.42 1.17+£0.01
1) comp.l : Hagocho 0%+5herbs, comp.2 : Hagocho 16.7%(500ppm)+5herbs,
comp.3 : Hagocho 16.7%(1000ppm)+5herbs, comp.4 : Hagocho 16.7%(3000ppm) +5herbs,
comp.5 : Hagocho 16.7%(5000ppm)+5herbs, comp.6 : Hagocho 16.7% (10000ppm)+5herbs.
5. Mt AR Ze| X HEE 21 AT
7l AESEC AtE
BeASe] 150+£10 g9l Sprague—DawleyAl 558 7 AAS (F)HErA(AM =,
Korea) 258 E&ol, s@3ASAdA nFAEE 15U ASAN F 7% dFHE
et 712 ol (normal diet) 2 THA] 157UIE AH|ALS Sl AlFol wet 7zF 7] AFol
M58l 7ok 5o wro] ARSAdAbe] o ulEld o] 457 ARARGEIT. AL
SA9 xHOoE 2xE 2242C, 5+ 50124%, HAF7]+= 12A17H07:00~19:00) &
2 zAH e, A JIHES B3 ARE AGFolalt

100ml), 2_‘13_(200m1),

7o ng7 AzsA)

33 (300ml) =
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Table 3—34. Composition of experimental diet
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Fig. 3—24. Total body weight gain of hyperlipidemic rats after 4 weeks.

Changes in food i natake
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Fig. 3—25. Food intake of hyperlipidemic rats after 4 weeks.
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Fig. 3—26. Change in food efficiency ratio(FER) of hyperlipidemic rats after 4 weeks.

Table 3—35. The organ weight of liver, heart, kidney, spleen and testicle
(tissue g/100 g body weight)

Group1> Liver Heart Kidney Spleen Testicle

Normal 3.75£0.53b 0.3510.04ab 0.75£0.07b 0.18%0.02ab 1.02+0.10b
Control 3.22+0.44a 0.33%0.03ab 0.66+0.06a 0.20£0.03b 0.92£0.06a
Hagocho100 3.15+0.35a 0.31£0.03a 0.70£0.05ab 0.17£0.02a 0.88%0.05a
Hagocho200 3.40%0.51ab 0.36x0.04b 0.70%0.03ab 0.17£0.01ab 0.96x0.07ab
Hagocho300 2.94%0.34a 0.34%0.03ab 0.68x0.05a 0.19£0.02ab 0.96x0.10ab

F 3.277 1.639 2.202 2.099 3.271

(p—value) 0.024 0.190 0.093 0.106 0.024

aYalues in a column sharing the same superscript letter are not significantly different at p<0.05
1) Refer to the Table 1
2) Values are mean£SD (n=7)
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Fo] 3 mLe A& H7MG F 37ColA 583F incubation®d F A FHITE

FEE S48, 949 I A
mg/dLE  FAIATH(Fig.3—27). Adwre] d3d 136.27mg/dL low uAdS 3
T2 181.34mg/dLE F71go]l AT stax AAEFS] FEE gEste] JFolg A
TAAE @9 et Gt FEdE uAA Zegley, ddo] Ay E =2

HEE A

o2

Blood glucose

200 177.15
100 179.03
Control 181.34

Normal |—<

Hagocho (ml)

50 100 150 200

o

Blood glucose (mg/dL)

Fig. 3—27. Blood glucose in serum of hyperlipidemic rats.
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Fig. 3—28. Total lipid, total cholesterol and triglyceride in serum of hyperlipidemic rats.

(3) & Fd2z=HE(total cholesterol) 4
T FYz"HES F FU2HE 598 kitA9F(AM 202-k, Asan, Korea)o = =73}
ATt maAleRS aarlef gl &lAIZl & 20 ule] e 3 mLe aiAs ¥
37°Cell A 5%t incubationdr § € FH7IE X ® ko 3 500 nmell A &
A

7 2
TE SANY. dF gF2 x-dFA 93] me/dLE EAISH A= Fig.3—289 &

R

.ﬂoﬁ

g9} o] EZY2~HEL Hagochol00, 200 FoliolAE fo&el 2o]S e

WA Stent, Hagocho300 wolwolM = A 5o ZaiuE Hagds B3

(4) =24 A (triglyceride) 74
SAARLE FAAY SAHL kitA2F(AM 157S—k, Asan, Korea)o2 =43t o
2 20 uLoll AT &iAeF 3 mLE H7HeE § 37ColA 10#3F incubationd ¥ 3
FAZME dx2=2 dto] 3¢ 550 nmellA FEEE SASIGT 5 dEFe 25T
ol3 mg/dL= FAIstthH(Fig.3—28). LA EF F a9 F/dA -2 58.28+3.96mg /dL
S =4 dEgoy, iz FolddAe fFoHoR Yol AIS Helon, 53
Hagocho300 FolwrollA+= 4w A 74 SAAY 3o Hase 298 1
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(5) HDL—-C(High density lipoprotein cholesterol) 5%
HDL—cholesterol®&¢] 542 HDL-C S48 kitAleF(AM 203—k, Asan, Korea)2
2 FAssich. 84 20 pLell HAAIF 0.2 mL& 7bshal & E3e § A4 1087t
AAAZ B 3,000 rpmoll A 107 HAE AT A5 0.1 mLEs FHote] E4A
°F 3 mL¥} 2 &3gtste] 37Col A 587F incubationdt & d& FHIITE 2= 1o
B¢ 500 nmellA FFEE SASNCH, dF FHS £ el o8l mg/dL= A
&9 Fig. 3—29°] JeERAATH
TAEFT e Al HlE HDL—CO] 30.93+1.40mg/dLZE FoA A HaH
Ao, shaizx AAlE wolddAs sk oEHoR SUMHE A¥%E Hoow, 5
Hagocho 200%} 300 Holof| A= Zéé}iliﬂr FrAFeE #E7k4] HDL—-Ceol| ZF7}éF 3t

HDL-C

50
45 |
40 r =
35 |

~ 30 F

©

> 25

£

<0t
15
10
5,
0

Normal Control

Hagocho (ml)

Fig. 3—29. HDL—cholesterol in serum of hyperlipidemic rats.

(6) LDL—C(Low density lipoprotein cholesterol) ¥ AI(Atherogenic Index) =7
LDL—cholesterol ¥ 742 9% F Fdl=vlE — (HDL-C+34A'8/5)9 At
Ao o] AbEsle] YEA O, Fw 3R 4= (atherogenic index, AlI)+ Haglund &
o] Wgel whel ALFEE A3 Fig. 3-308F o] stuxE woldh AfdolAs Ao
LDL-C3¥ o33t (AD7F wolAl= 4&e B3em, Hagocho300 HeolwolAs= zt

7} 2.80%+1.00mg/dL, 0.25+0.06mg/dL=A FAr3 F2 &2 F=714] A E AT

©
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Al = [(Total cholesterol) — (HDL-C)] / HDL-C

LDL—C and Al

1 r COLDL-C —il— Al 4 18
0.9 - 16
0.8 14
0.7 1o

4 967 10 3
L 5
03 - 6
0.2 - 4
0.1 r 2
0 0

Normal Control 100 200 300
Hagocho (ml)

Fig. 3—30. LDL—cholesterol and Al in serum of hyperlipidemic rats.

M2 3l
stF2 BiuretHol wel & ol S48 kit(obrHAIeF, Korea) Al o2
sttt @3 50 uLel &&A19F 5 mLE H7Fe § 37ColA 3087F #jds &
A7} 4% A3= Fig. 3-319 &
T AR Apole= HolA ¢kt Hagocho300 HolwtelAs tha F7kshe

Total protein
300

200

Hegodo ()

100

Control

Norm al 4.25) |-|

o 1 2 3 4 5 6
Total protein (mg/dL)

Fig. 3—31. Total protein in serum of hyperlipidemic rats.
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(8) GOT(glutamic oxaloacetic transaminase) % GPT(glutamic pyruvic transaminase) &4 74

GOT+ GOT Z44& kit(eRibAleF, Korea) % GPTE GPT =748 kit(opikAloF,
Korea)® #2819 om, &% 1 mLY Karmen unit® A 5F3 T

aAEZF % tiZ(control) GOT 86.00%4.58 unit/mL, GPT 16.33+1.532%
fg- A eSO, stalx AlAE FolwdAe vk oEAoRE AN TS B
ot 53] Hagochol00 FolwolMs= #FoAl Zaaarh §lley, Hagocho200 o7
T AAIE FolwdlME F94 dE Hradrt 32 FHAJu =3 ALT 3 A3t
A A3E H v (Fig. 3—32).

HU B
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Q0" and GPT activities in serumof hyperlipidemc rats
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Fig. 3—32. GOT, GPT and ALT activities in serum of hyperlipidemic rats.

(9) AARtstE = F
93 F NAgaskE e g3 100 plol 1/12N 3akgol 4 mL, 10% phospho—
tungstic acid 0.5 mLE €= 7letn & £33 3 5827 b7 £ 4000 rpmol
A 103 AAEEAZT 9w E & JAHEA FRFF 2 TBA A%FE 1 mL 7}Hebe]
95C water bathellAl 60 =]} o, ol7]9] butanol® 3 mL 7}kl UhA]
4,000 rpmef A 103k %ﬁ%ﬂ‘& T ATAE Fste] 532 mmelA FFEE A

T} TBARS &&& 5807 11,3 3—tetraethoxypropanes AF&3F T+ Ao 25 E

ol
g
ot
>
>
oty
ie]
%
e
N

r«{n:
)
T,
olo
>,
)

A+Z39 oH(Fig. 3—33). 218
AT TR AaHE ARS B, £ FEIATE AL Hagocho200Z 300 Fo)
J= A A 7AarslEo] 22.4741.33 mmol/mL, 18.5940.63 mmol/mL=E A+ xRt} 7+

4= ¢lsl DPPH &7s& ARG 23 staix AAlE wolidd] &

= A
cxom 4ol FrsGlon, AAWNEHE FF SHANS FA8] Hagocho
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Total lipid total cholesterol, triglyceride and phospholipids in |iver
of hyperlipidenic rats

N C 100 200 300 N C 100 200 300 N C 100 200 300
hagoch () hagoch () hagoch ()

Fig. 3—34. Total lipid, total cholesterol, triglyceride and phosopholipids in liver of hyperlipidemic rats

(3) 2+&=2°] DPPH ¥ 1t3b= (TBARS) 574
g 229 s g g 24 1 goll 1.5% KCl §90= 10% wdNS Az
S 100 uL H3te] tris—HCl $594(100 mM, pH 7.4)& 1 mL 7}ste] &3
0.5 mM 1,1—diphenyl—2—picrylhydrazyl (DPPH, Sigma, USA) €<% 1 mLE 7}3
S 37C9 Ao A 1587 HkAIFTE o 7] chloroform 2 mLE 7}sF] 3,000 rpm
A 1087 QARG AA 539 chloroform 35kl 94 517 nmelld FH=ES

sttt ksl @4

5 olE

o 2 & o o

|\

& AsFsbret FAZbTe 3w (%) 2 dEh A (Fig. 3-35).
Fig3-339 49} 2o] 7% 2:F e DPPH 27%2 dfnz AAF sEo Jeqem
Fht g ow, AT FEds vAA Hetglo, TBARS #¥2 Hagocho300 #oli
AN AT Bk 9elE $4e B4 B
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TBARS contents and DPPH scavengi ng activity
inliver of hyperlipidemc rats

IS DPPH scavengi ng activity (%

60 | —&—TBARS (mmol /g wet |iver) 1 500
450
] R
. >0 400 ~
> >
g 300 ©
(@)]
~30 250 €
% 200 g
- 20 8
g 150 &
I
o0 o
|_
10 100 &
50
0 0
Normal Control 100 200 300

Hagocho ()
Fig. 3—35. DPPH scavenging activity and TBARS contents in liver of hyperlipidemic rats.
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A4 spa o] SFAEZ A 2 AR #BE WA} A o

korea)9} =& AFFA HEH fASH, AFEY 2Es 21-24C, dUFES
40-80% % 4. 12 AZkvprh vt Who] pbE s Es AR BlE sl

(2) BAAAAE Ze]op dApnfd
A7 A RS FAR ¥ dde AL Al71aL HBSSE HAFAL 55 Fis

RPMI1640 ®j#]
2 AlFetal F2E Alx (AAAE)E A agskalth

(3) HAEe] et A
Cell culture dish®] compelete RPMI mediaES %3l male mouse H|&S F&]sto] %%
S o7l & AAEYE 53T pellet= media® $F W washing 3F & thA] A4
25 slar ACK lysis buffer (0.15 M NH4Cl, 1 M KHCOs, 0.01 M Na:EDTA, pH
7.2-7.4)% Aglste] A (Red blood cell ; RBC)E A|A. thAl A E2] &AL pellet
S 5% FBS7F % compelete RPMI mediaZ o]-&3te] v AAMEE LA} vfdslSd
=3

(4) d3 S5 54
v A ZE 96—well plateo] 3}

A (concanavaline A) I

e

juke K
H
jules
X
=
Jo
>~
e
Mo
g
do
=1
il
i)
=}
=t
@)
0Q
D
2
ro,
(@
o
=

S+ FAFEEFEE2 (mitogen))  LPS

(lipopolysaccaride) 9} Al5& FEHZ AHglsta, 7241 & WST-1 KitE ©]&34

(5) cytokine B8% =74
TNF—q, IL-4 B4 ZFS ELISA ¥HS 53 5433t
(6) AFAASAE (NK celD9] SAHE ZH
FAAE (target cell)Ql YAC—1 AI¥XE &3 E42 calcin—AME #H7}ste] g3
Z 3} (labelling) A7l 5 Fa&AE (effector cell) Sl A A E2} YAC—1 AEE
AAZE wFet & AFAE ex 485nm, em 530nmollA FFow ST 2pAA Ak A
Fo FHMESL YAC-1 Ao that AEEA (cytotoxicity) & FH 3t
(7) MTT Assayg ©]&3%t MxEA SA
48 well plateo] HT—1080 cells= seeding stal, tFS < FBS7F {l+= wix| =2 w A3+
Stz AxE 24A17F A5 Y. 18] MTT labeling mixtureE 500ul 2 7}
9 37C COs incubatoroll A ¥k 3 304 Fof cellE lysis A7 & 550nmelA &

w8 sl

1ok

o ot o
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[e)
=
&t

=3

o )
< PMAZE
g3l v}, ﬁ‘F/]?"P mRNA 0.1pgE 0.5ug oligo d(T)Q}
ok gt o] &
, 2% agarose gel AollA A

=
(9) RT—PCRE ©]&3% MMP fz#}2] 2
o J—l, T;]»
Kol
g sk T

=

Z9] W xH o3 Idaas
(8) Hi%kel 1) Lactate dehydrogenase (LDH) =4
Aol o] &3t starx dxe oF MET &4 st ggs =
o] LDH A4S =439t LDH A2 712 pyruvate’} lactate® #A Y+ AE
ZAtsle] =8t 0.1 M potassium phosphate buffer (pH 7.5) 2.7 mlS cuvette©]]
Y31 0.1ml culture medias #H7}staz, 0.02 M sodium pyruvate 0.1 mlS ¥ 5,
3l \_T34onm:g‘o»l—]/\1 2% ?1'1:13'61'1:
FBS7} gl wiAI = A&k &
o N O

1}
24X 7F A 2] 3 th. RNAzol

ok

NADH (0.2 mg) 0.1 ml& #H7}sle] 2 Aoj&
Slgs; |
93 cDNAZ

=z =
e

6 well plateol] HT—1080 cellsS seeding
2 1A3F A &
o

rot

o]—_J_Z ;HZE
slel A XU RNAES
S o] 83
64011 gk 5ol4 primerg ©]§3te] F%3}
Hj X 2 nLA]
A

o] 835
reverse transcriptases
=
d 54
FBS7} ¢l

4

T
E 773
gl cDNAE
S =3
% Ethidium Bromide® 92} % Image Analyzer System (KODAK)Oo =%

MMPs #
7] X 3
o LOPC}iE}.
(10) Gelatin zymography S ©]-83
6 well plateo]] HT—1080 cells= seeding 3}1, v &
T 3z AxE v=d 4 ;
5ot HYHE mediad] E9] A= @A S gelatin zymography
CBB—G250 staining solutlongi 30& =
i id)3 2~ 7N &} o]
%
Aol 0.2uge] pCMV-_
12t}

S =
%9} PMA7} 24A]3F
5% %=
destaing (50% MeOH, 40% DW, 10% Glacial acetic acid)3}lal o]
Z42l
1}
£ FAAE A
< A

F MMP 32 &4
— J__,
Z IAZF AAY PMAE— 24A17F A5k}, slarx
ol M3

=
gelol Al A7]g 53
183 MMP—-99] #ALx4dela &4 =
° <15, Ijl—% =
LipofectAMINEE A}-8

-

3
pul

—_—

MMP—9] 42 shelshgirt
s

o 1=
1=
RS
&

eN
, 0.5ug9] i Li
FEHEE 1A AdAE -, PMAE 24A17F A2lskqlTt. 24X
=S 9o MMP—-99] luciferase activitys =43}t
]—9—6]— MMP—9«] blu}zgzl_ =1 §:1—/H 1744
xR HAERE
Wy RNAE
o]

(11) Luciferase activity
48 well plateo] HT—1080 cells2 seeding 3}
zke] Zeprvle, g
Z o
t}S 2 FBS7F 9l HiA 2 A
FEEE 14

25 &4
, of
S ol&ste] AXE
ste] MMPs 2&o| tjst Eo]H
5l % Ethidium
HHO]:OH.Q

1% Az
L=y

Ea

(12) NF—kB inhibitor&
6 well plateo] HT—1080 cellsS seeding 3}aL,
NF—kB activation inhibitorE 1A]ZF A A28}z
5 &
5L/\4?‘5} cDNAZ o]
o
o CBB—G250 staining solution®. & 30% &
] =

A5ttt PMAE 24A17F A 2dk & RNAzol &9
23 oS, 43 mRNA 0.1ugE 0.5ug oligo d(T)9} reverse transcriptases
stel ¢cDNAE A3kl g o]&3
primerE ©o]-&3sle] FE3}l3L, 2% agarose gel AolA A7|FE 3
Bromide® 9“4 % Image Analyzer System (KODAK)o. 2 &ol3d}3it),
gelatin Zymography gelo| A A7]g 53 &
destaing (50% MeOH, 40% DW, 10% Glacial acetic acid)3}aL

oF M3 Z
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Zhste] MMP—-9¢9] &4 gelstqith

H dolet A T B s=2E &
A FEL oF 25~30 g9 Specific Pathogenic Free (SPF) male C57BL/6 miceE -+
A 3AF dighto]l P ARRYH FYste] AP ERE AFESUT AR S ArE
= 3l AP 5= 21~24T, A 5EE 40~60%% FA8FA T
2ol gyl wle] 1247 ult) BtE R T2 Ay, TE AFSFAANR 95
‘01 kA B Hepa—filterS ©]-&3k3lt.

of 3]sk ? 29 (50, 200 mg/kg)i 14 s AE8A A+ F
S AP AETE AT Foete] stax dxol I %S AAsA mH e
HE A& &, dojd SAF] 5 450

(15) M3l % A4 29

B16F1 melanoma cellsE 722 A3 o 3st5AgE 9 stz A5 AeAds

o A% = =xH (50, 200 mg/kg) = 28 &

Stalx (Prunella vulgaris) F&w=2 WAT7) o] dgt d&S F5H3517] skl Al
2 FolErt. v~ A AE (macrophage)F¢l Raw 264.7 A|3E
o stz FE==S AHYstar  3—(4,5—dimethylthiazol—2—yl)—2,5—diphenyltetrazolium
o
i=]

g olgele] AE %A BT MTT WS Axe] F4 U

m {
oX,
tlo
N\
o
o
4>
%0,
rlr
2
rEl
ok
ok
E
o
b
>
=)
f
ru
i
-9
1o
jiu)
al
2N
ko

4 (dehydrogenase) 7}

264.7 MXEZ 1x10° cell/ml® 96—well plated] ¥F38t31 stz Z (flower), =7

(stalk) €4 (water), °l&r= (ethanol) FE=E< Z+z 1, 10, 50, 100, 200 ug/ml=
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Aelek o 24212F FH 2 mg/mle] MTTE 96—well plated] 100 pl A8kl 4417
5 AEHS BE 3l dimethyl sulfoxide (DMSO)ENS welld 100 w¥ Y1 Y
&3t3st % Thermocycler ELISA Readerols 533 540 nmolA A3} Alxe A=
& gz gk A9 formazan 2 FFERE ol o] ALttt

ME =4 (Cell viabilaty) (%)

Absorbance of experimental wells

X 100
Absorbance of control wells

25 AU & gz H|ste] stz & d4 FEFEI EOH FEFE 1~100 u
g/ml Aol AX FAdo] YehA] @orm2 1~100 pg/mle] w2 3tax 2 &
T FEEY EtOH F=HEL AxEujek Ado AFgsl9tt (Fig. 3—36A, B). &3t stz

=
EtOH F2& 1~100 pug/ml HAgTdA AXE =Ao] e}
100 pg/mle] T2 stz &7] 44 FEEY EtOH FEES A

1~
Zufer Ao AF&EAT (Fig. 3—36C, D).

(A) 140 ( B ) 140
120
g 100 % —]— _]_
z z e
= 5
o o
= =
= T
] o
) wH 1 10 50 100 200 1‘ 1‘0 5‘0 10‘0 260
flower {water) flawier (EOH)
(C ) 140 ( DJ 140
120 120+
g 100 4 % 100+ —L J_ 1
= =
T & T 80 1
o o
= =
= &0 — B804
Q@ o)
] (&)
40 a0 4
z0 204
o T T T T T o4 T T T T T
wH 1 10 50 100 200 WH 1 10 50 100 200
stalk (water) stalk (EtOH)

Fig. 3—36. Effects of water or EtOH extract from the flower and stalk of Prunella vulgaris
on cell viability in macrophages. RAW 264.7 cells (1x10° cells/ml) were cultured for

24 h in the presence of the media alone, with the indicated concentrations of

:@:



water or EtOH extract from the flower (A, B) and stalk (C, D) of Prunella vulgaris

(1-200 pg/ml).

The cell viability was assessed using a MTT assay. Each bar

*P < 0.01, significantly different from the

in triplicate.

shows the mean £ S.D.
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T FEEd EtOH FEEdA AmE AdshA €2 vzl nlste stazx E7] 4
FEE 100 ug/ml AgwolA oF 2.7 E TNF-a9] AAZFe] T71std o, EtOH F

(A) (B)
400 * 200 4
E E
= o
e e I I
9 8 100 : 1
L .
= prad
= [
04 . T T T
10 50 WH 1 10 50 100
flower (water) flower (EtOH)
(C) (o)
300- ’f 200 -
E * E :
S 2004 " I 2 :
) 1 :}_5 1004 1 L
% 1 =
1004 =
0- T T T T 0- T T T T
WH 1 10 50 100 wH 1 10 50 100
stalk (EtOH)

stalk (water)

Fig. 3—37. Effects of water or EtOH extract from the flower and stalk of FPrunella vulgaris
on production of TNF—a. RAW 264.7 cells (5x10° cells/ml) were cultured for 4
h in the presence of the media alone, with the indicated concentrations of
water or EtOH extract from the flower (A, B) and stalk (C, D) of Prunella
vulgaris (1—100 pg/ml). TNF—a production was determined by measuring
enzyme—linked immunosorbent assay (ELISA). Each bar shows the mean =+

S.D. in triplicate. *P < 0.01, significantly different from the control.
IL-69] WS 5438 23, stuax & FE229 4% 945 F==3 EtOH FE=9
A oAIRE AdeA @2 diEdel Hlste] stk i A FE= 100 ug/ml Aol A
o 3.5M = IL—69] AEFo] S7kstloy, EtOH F&& Agaolr= IL-69 B

o] W32 Folsk 5= ¢ldvd (Fig. 3—38A, B). T3 dux =7 589 4%

2,
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Z&3 EtOH F

100 pg/ml

oA AmE At & dixwre] Hste staix F7] A5 F&

=
Aol A o 2.8 IL-62] A% S7hetley, EtOH Fa= A

o= IL-6 A A3y qlde} (Fig. 3—38C, D).

IL-6 (pgml)

(A) (B)
400 - * 200
3004 jallig
E
by
=
200 o
=
100
04
10 a0 10 50
flower (water) flower (EtOH)
(C) (D)
200+
w
3004 '[
_ w jaliid
E I £
= 2004 =
© i ©
= : =
100_.
0= T T T T
“H 1 10 a0 100 10 50
stalk (water) stalk (EtOH)
. Effects of water or EtOH extract from the flower and stalk of Prunella vulgaris on

Fig. 3—38

L-189) A4S 549 Adat sz & FEE 3

=0l A Al

production of IL—6. RAW 264.7 cells (5x10° cells/ml) were cultured for 6 h in the
presence of the media alone, with the indicated concentrations of water or EtOH
extract from the flower (A, B) and stalk (C, D) of Prunella vulgaris (1—100
g/ml). IL—6 production was determined by measuring enzyme—linked
immunosorbent assay (ELISA). Each bar shows the mean £ S.D. in triplicate. *P

< 0.01, significantly different from the control.

2E AgsA &2 izl Mgkl stux & 4

oA ¢F 2wl AT IL—1B9 Aol =789 o1}, EtOH F25 Ay dA]sE IL-18 A

Aol Wshrh gl (Fig. 3—39A, B). E3 stax &7] F=&° 4F 45 F==4

T
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S
=

EtOH FE=olM ARE A@stA @2 thzarol vlste] shal

g/ml Aol of 2w IL-182] ABd&o] F7lsksley, EtOH FE& A dollA

+ IL-1B A= W3ty gldtk (Fig. 3—39C, D).

(A) (B8)
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— * ——
E E
— .
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Fig. 3—39. Effects of water or EtOH extract from the flower and stalk of Prunella vulgaris
on production of IL—1B. RAW 264.7 cells (5x10° cells/ml) were cultured for 6 h
in the presence of the media alone, with the indicated concentrations of water
or EtOH extract from the flower (A, B) and stalk (C, D) of Prunella vulgaris
(1-100 pg/ml). IL—1B production was determined by measuring enzyme—linked
immunosorbent assay (ELISA). Each bar shows the mean * S.D. in triplicate.

*P < 0.01, significantly different from the control.

ch. SOlA piofubs ma ulF FET M 5H
MAALE F57]) 95ke] Balb/e 92 AF BFHOn H4 A1 F, BRE A

| FAb7] SRS ol g3l AR AWl MEE HBSS

|
o HEGAIZI T 50 ml €AL& AT A 1,000 rpmolA] 587 GA HAAA A A
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X HAHAELS vH v F ACK lysis buffer (Tris—buffered ammonium chloride:
0.16 M NH.Cl, 0.17 M Tris, pH 7.2) 5 mlo] #E3s}e] 1% WXt & HBSSZE 23]
AFste] AE3E AASAT. AEFE FAHF 1.5x10° cells/ml FEZ 96—well
plated] #3381, stz 2 (flower), =7] (stalk) ¥4 (water), °l¥+2 (ethanol)
AL 72AF § WST-1 Kits 10 wl/welld] 931 30 &F wkgAI2 H

450 nmolA FHEE FAHIY darx & (flower), &7] (stalk) €4 (water), °l&
= (ethanol) F=Eo| o v o9 F25& TASATH

7 e SAss 5
Z=0A4 ANEE At &
A= oF 28], 100 ug/ml Aol s oF 2.65WARE v dutg-o T4 F7Fstal
o}, EtOH FE+ AgwddAds v a9 =
3—-40A, B). E3F stax &7 FEE9 74
glatA] 2 izl wste] stz &7]
100 ug/ml AHeglTolA <F 2.2¥|H = g
= AaolME Ak S4% W7t 1l (Fig. 3—40C, D).
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50 o
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Fig. 3—40. Effects of water or EtOH extract from the flower and stalk of Prunella vulgaris
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on splenocytes proliferation. Splenocytes were treated with various
concentrations for 72 h. Cell proliferations were determined by a MTT assay.
Each bar shows the mean £ S.D. of triplicate. *2 < 0.01, significantly different

from the control.

—',J

Byl SolAQl vkt FATE FH457] Ast v AEE 1.5x10° cells/ml &
T2 96—well plated] #5383 B dIq fAEEREEZ (mitogen)?l  LPS
(lipopolyssacaride)®} s}l 2 (flower), =7] (stalk) <€ (water), ©ol&E
(ethanol) FEEE 10, 50, 100 ug/ml= At 72A7 & WST-1 KitE 10 pu
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50 ug/ml Al FolME o 4.3MAE B Yt =
Aol F7Fe oy, EtOH F&5& AgweA= B 3t Sol2]l duy- T2 W3t
7b fidth (Fig. 3—41A, B). T3 stz =7] F=E9 4-F LPSo &) 2.54 F7Hd
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oF 38WIALE FT7Feliol, EtOH FEE AHwdAe Wbzt gldth (Fig. 3-41C,
D).
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Fig. 3—41. Effects of water or EtOH extract from the flower and stalk of Prunella vulgaris
on splenocytes proliferation in the presence of B—cell mitogen lipopolysaccharide
(LPS). Splenocytes were treated with various concentrations of Prunella vulgaris
with LPS for 72 h. Cell proliferations were determined by a MTT assay. Each
bar shows the mean * S.D. of triplicate. */< 0.01, significantly different from

the control.
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Wsls 21 = 9l (Fig. 3—42A, B). E3 slux 7] 529 249 Con Adl

olgf 2.79) S7HE T i+ FHo] ARE AHshA &S dEa

TE 50 ugml Aol AT oF L6, 50 ug/ml AlwelA ok 3.29, 100 u

g/ml Aol ok 45MAE Z7etd o), EtOH 222 Ao wWalsl gy
(Fig. 3—42C, D).
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Fig. 3—42. Effects of water or EtOH extract from the flower and stalk of FPrunella vulgaris
on splenocytes proliferation in the presence of T—cell mitogen concanavalin A
(Con A). Splenocytes were treated with various concentrations of Prunella
vulgaris with Con A for 72 h. Cell proliferations were determined by a MTT
assay. Each bar shows the mean *£ S.D. of triplicate. *P< 0.01, significantly

different from the control.
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Fig. 3—43. Effects of water extract of the flower and stalk of FPrunella vulgaris on iINOS
gene expression in Raw 264.7 cells. Cells were treated with various
concentrations of Prunella vulgaris for 6 h. PCR amplification of the

housekeeping gene, B—actin, was performed for each sample by real time

PCR.
A B
iNOS —— — . e G — iNOS - e e e —
Actin R — " — Actin — — —— ——
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Fig. 3—44. Effects of water extract of the flower and stalk of Prunella vilgaris on iINOS
protein expression in Raw 264.7 cells. Cells were treated with various
concentrations of FPrunella vulgaris for 24 h. the cell lysates were blotted with

the anti—iNOS or actin antibody.
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o FaEAME (effector cel)Q AAMS|AZL} FAHAEL] YAC-1 H3E (effector cell/
target cell ratio; E/ T ratio)& 10/ 1, 25/ 1, 50/ 1¢ A 72 HE% FaAH 9}
TAAEZE 1x10° e BAAEE wjgde] do] 50 ul® 96well—plated] 538t 3f
%5 10, 50, 100 pg/mlz 4 A|Zk Astltt. 96well-plates A2l 5 &5 50
uw=  excitation 485nm, emission 530nmolA &3 (fluorescence spectrophotometer:
FL600, Bio—tek) o2 SAsto] AL AL FAAEZR] YAC—1 Aze] gt Mx=4d
(cytotoxicity) S %= YERNATE.

dogy marh #2ld stz & A FEeol o AALSAE (natural killer
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Fig. 3—45. Effects of water extract from the flower of FPrunella vulgaris on natural killer
(NK) cell activity in the splenocytes. As target cells, we used the NK
sensitive cell line YAC—1. Each bar shows the mean =+ S.D. of four
independent experiments, performed in triplicate.
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Fig. 3—46. Effects of water extract from the stalk of Prunella vulgaris on natural killer
(NK) cell activity in the splenocytes. As target cells, we used the NK
sensitive cell line YAC—1. Each bar shows the mean * S.D. of four

independent experiments, performed in triplicate.
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Fig. 3—47. Effects of water extract from the flower of Prunella vulgaris on lymphokine
activated killer (LAK) cell activity in the splenocytes. As target cells, we used
the LAK sensitive cell line YAC—1. Each bar shows the mean = S.D. of four

independent experiments, performed in triplicate.
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Fig. 3—48. Effects of water extract from the stalk of Prunella vulgaris on lymphokine
activated killer (LAK) cell activity in the splenocytes. As target cells, we used
the LAK sensitive cell line YAC—1. Each bar shows the mean = S.D. of four

independent experiments, performed in triplicate.
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Fig. 3—49. Effects of water extract from the flower and stalk of FPrunella vulgaris on
proliferation in cancer cells. Cells (5X 105 cells/ml) were cultured for 24 h in
the presence of the media alone, with the indicated concentrations (1—200 n
g/ml) of water extract from the flower and stalk in HepG2 cells (A), MCF—7
cells (B), A549 cells (C), and EL—4 cells (D). Each bar shows the mean =+
S.D. in triplicate. *P < 0.01, significantly different from the control.
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Fig. 3—50. Experimental protocol of in vivo experimental lung metastasis assay. The B16F10
cells were harvested and resuspended to give the appropriate concentrations in
HBSS. An amount of 0.2 ml of the resultant BI6F10 cell suspension (5x10° cells)
was injected via the tail vein of the C57BL/6 mice (day 1). The Prunella vulgaris
was suspended in sterilized saline and administered orally to the mice
simultaneously with the inhibition of metastasis. The treatment was continued daily
for 14 days. Six mice from each group were sacrificed 14 days after being
inoculated with the tumor cells.
5l D% 7 = (mglkg) 0
B16F10(i.v.)
Group Dose Lung Tumor colony number Inhibition rate (%)
0 54.5%+3.54 0
—3}&_:_/1{35 50 8.440.82 * 84.6 %
200 2.2£0.28 = 95.9 =
Fig. 3—51. Effect of Prunella vulgaris on the experimental metastasis of B16F10 melanoma
cells. The lungs were dissected and observed for any metastases on the 14th
day after inducing a B16F10 melanoma. The ZFrunella vulgaris was started
simultaneously with the tumor cell inoculation through the lateral tail vein (14
times at 24 h interval, i.g). Values are mean £ SD. * P < 0.05 compared with

the control(B16F10).
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Fig. 3—52. Experimental protocol of in vivo experimental solid tumor growth assay. The

B16F1 cells were harvested and resuspended to give the appropriate
concentrations in HBSS. An amount of 0.2 ml of the resultant B16F1 cell
suspension (5X105 cells/ml) was injected via the inguinal area of the
C57BL/6 mice (day 1). The Prunella vulgaris was suspended in sterilized
saline and administered orally to the mice simultaneously with the inhibition
of growth. The treatment was continued daily for 28 days. Six mice from each

group were sacrificed 28 days after being inoculated with the tumor cells.
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Group Dose Tumor Weight (g) Inhibition rate (%)
0 3.99 + 1.82 0
sfalz Mz
50 1.46 £ 0.13 = 63.4 *
(mg/kg)
200 0.54 £ 0.06 * 86.5 *

Fig. 3—53. Effect of Prunella vulgaris on the experimental solid tumor growth of B16F1
melanoma cells. The inguinal area were dissected and observed for any
growth on the 28th day after inducing a B16F1 melanoma. The ZFrunella
vulgaris was started simultaneously with the tumor cell inoculation through the
lateral inguinal area (28 times at 24 h interval, i.g). Values are mean = SD.

* P < 0.05 compared with the control (B16F1).

Lt In vitro &T0| A sof st d&F =A

iz in vivo o] oAl td FEFS FASIL i vitro NEFE ©]&3A ol&
Agelsty] Yste] stz AZel thdk HT—-1080 cells] AE 5A1S A 23 300
pg/ml 7HA M FAo] yYERA] 22 Z& MTT % LDHE GS3te] Fseltt (Fig.
3—-54, 3-55).
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Fig. 3—54. Effect of Prunella vulgaris on cytotoxicity by MTT assay. The cells were plated
in a 48 well plate and various concentrations of Prunella vulgaris were treated
for 24 h. Cytotoxicity were estimated by MTT assay. Each bar represents the
mean=+SD calculated from three independent experiments. *P <0.05, significantly

different from control (NA).
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Fig. 3—55. Effect of Prunella vulgaris on cytotoxicity by LDH assay. The cells were plated
in a 48 well plate and various concentrations of Prunella vulgaris were treated
for 24 h. Cytotoxicity were estimated by LDH assay. Each bar represents the
mean * SD calculated from three independent experiments. *P < 0.05,

significantly different from control (NA).
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PMA(50nM) - + + + + +
St0E HZE (ug/ml) 0 0 10 50 100 200
Fig. 3—56. Effect of Prunella vulgaris on PMA induced—MMP—9 and TIMP—1 expression. The
cells were treated with or without various concentrations of Prunella vulgaris in
the present of PMA. Total RNA was isolated and then was analyzed for the
MMP-9, TIMP—1 and GAPDH expression by RT—PCR.

HT-1080 cellsell 8}alzx 4 ARk &, PMAS 2444 A2et
T TAS wgHE o] 83t gelatinase TS FANG ZAI, PMAOl s F7bd
=

7Faskder (Fig. 3—57).

PMA(50nM) - + + + + +
Sto=x ™= (ug/ml) 0 0 10 50 100 200
Fig. 3—57. Effect of Prunella vulgaris on PMA induced—MMP—9 activity. The cells were

treated with or without various concentrations of Prunella vulgaris in the
present of PMA. Each conditioned media was collected and then was analyzed

for the gelatinolytic activities by gelatin zymography.
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Fig. 3—58. Effects of Prunella vulgaris on PMA induced—MMP—-9 dependent luciferase
activity. The cells were transiently co—transfected with pCMV—[(—gal and
MMP -9 regulated luciferase reporter gene. After 4 h, cells were treated with
or without various FPrunella vulgaris in PMA for 24 h. Each bar shows the
meanxS.D. of three independent experiments, performed in triplicate. *P <

0.05, significantly different from control (PMA).
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Fig. 3—59. Effects of Prunella viulgaris on PMA induced—MMP—-9 point mutation promoter
constructs luciferase activity. The cells were transiently co—transfected with
pCMV——gal and MMP—-9 point mutation luciferase reporter gene. After 4 h,
cells were treated with or without various Frunella vulgaris in PMA for 24 h.
Each bar shows the mean®xS.D. of three independent experiments, performed

in triplicate. *P <0.05, significantly different from control (PMA).
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Fig. 3—60. Effect of FPrunella vulgaris on PMA induced—MMP—9 expression. The cells were
treated with 50 nM PMA for 24 h in the absence or presence of 10 nM NF—kB
activation inhibitor. Total RNA was isolated and then was analyzed for the

MMP—-9 and GAPDH expression by RT—PCR.
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Fig. 3—61. Effect of Prunella vulgaris on PMA induced—MMP—9 activity. The cells were
treated with 50 nM PMA for 24 h in the absence or presence of 10 nM
NF—kB activation inhibitor. Each conditioned media was collected and then

was analyzed for the gelatinolytic activities by gelatin zymography.
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@O Eun Hee Han, Jae Ho Choi, Yong Pil Hwang, Hye Jin Park,

SCl Chul Yung Choi, Young Chul Chung, Jong Kwon Seo, Hye| E35=
(#9)) Gwang Jeong (2009) Immunostimulatory activity of aqueous L

extract isolated from Prunella vulgaris. Food and Chemical| 714974
Toxicology 47(1): 62—69.
cq  |@ A ASF, A Age, 49U, AFA (2008) Ak ABE | g
ﬂc},\x] FEE9 ksl A (Antioxidant  activities of  methanol | ' [
e extracts from Prunella vulgaris) 3$r=r2)3&9d¢3e3]x]  37(12): N
(=rd) 7140 A
1535—1541
@ FEun Hee Han, Jae Ho Choi, Young Chul Chung, Jong Kwon
Seo, Hye Gwang Jeong (2008) Immunomodulatory effect of
extracts aqueous extract 1isolated from Prunella vulgaris in
kel g RAW 264.7 cells. 2008 Annual Conference. Nutraceutical, | A&7
(sl<]) Functional — Foods,  Natural  Health  Products and  Dietary| 7]18v7])<
Supplements. 2008. November 14—-17. Taichung, Taiwan.
(2008 International Society for Nutraceuticals and Functional
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Annual Meeting of Society of Toxicology, Baltimore, MA, o
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® Eun Hee Han, Kim Ji Young, Young Chul Chung, Jong Kwon
szl Seo, Hye Gwang. Jeong (2006) Immunostimulatgry Effects of A E A
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Annual Convention of the Pharmaceutical Society of Korea.
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O @A EUCA+&= “ The Functional Food Science in Europe (FUFOSE) " o|& #HAE A3 =
d, g, vgds, 22, 25Q1, A7)0 e/l Rol 7leAdEel gk #3hA el F by
3} biomarker (KA FAAH2] Jfdtel] F==38laL 1. FUFOSE oA wxdt 6714 AJgls 99 =+
A AR e A G Estet dag Fofids WYrlexd 3 #-d o] 1oske 33
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Hel =49 Hrle EF Z&FE "= “National Toxicology Programs Guideline for
Immunotoxicity Evaluation"s X, HYF 7t tigh 3 7b= A A3 (macrophages)®] &4 55
SAsE WHY plaque A4 ME A, T 9279 4% 54, AAMSAE (natural killer
cell, NK cell)®] &A= & FAs= B ol S il AX Ao S4xet O 4= ¥
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g, d oiAAEY %3] Fd AS 5& Fd Wds X &%E FAEFSlS (Nishimura et al,
1985).

fr (colostrum)ell tiate] z~Ejn|y FT7a¥ 9 du2a e} WAF7) 5o HAgS HUhst
%15 (Matsumoto et al., 1996).
o 7]l Ao} (Echinacea): #7719t &7 aela #d5S dwela A wsty] e Ergse oy
ghEdll o3 FA] ke owA AbEH & Hulo] A A= o] AEe Wos T
23 Grpsh e A ES AxSddEde d F7), ddad Ax £ F7F 58 24}

gk o7} 905 (Burger et al., 1997; Percival, 2000; Tragni et al., 1985; Tubaro et al., 1987, 1988)
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*“From the New Drug Development to Human Well-being™

Eun Hee Han, Kim Ji Young,
Young Chul Chung, Jong Kwon
Seo, Hye Gwang Jeong (2006)
Immunostimulatory  Effects  of
Prunella vulgaris. 58th  Annual
Convention of the Pharmaceutical
Society of Korea. November 6—7.
Seoul (CHErFsEts|)

L{’A}-?) Prunella vulgaris Increases the Lymphocyte Proli-
feration and Natural Killer Cell Activity
HAN Eun Hee*, CHOI Jae Ho, CHUNG Young Chul', SEO Jong
Kwon', JEONG Hye Gwang
Department of Pharmacy, College of Pharmacy; Research Center for
Proteineows Materials, Chosun {."rr.i\'emi:}; Gwanm’r.-_ Korea. 'Di-
vision of Food Science, Jinju International University, Jinfu Korea
*Corresponding author: protoplasti@hanmail net

The Prunella vulgaris (K.orean nime: Ha-go-cho) is a perenmial herh
which 1s widely dismbuted throughout Korea, Japan and China, The
Prunelia vulgarts s used primarily a5 an expectorant, tonic,
anndiarrhoeic, against dysentery, for common cold, theumatoid
arthritis and cardiac archythmia. In the present study, we investigated
the effects of the water extract from the flower and stalk of Pruneila
vulgaris an the immunostimulatory activity in splenocytes. Treatment
with water extract from the flower and stalk of Prunella vulgaris 10
splenocytes induced the B and T lymphocyte proliferation in 2
dosc-dependent manner, Furthermore, the water extracts from the
flower and stalk of Prunells wvulgoris increased activities of
lymphokine-activated killer cell (LAK) and natural killer (NK) cell.
Therefore, these resuls suggest that Prunella vulgaris has promising
potential as a natural medicine for stimulation of the immune system
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PA3-5 Effects of Flower and Stalk from Pranella vulgaris
on the Macrophage Functions
HAN Eun Hee®, CHOI Jaz Ho, CHUNG Young Chul', SEQ Jang
Kwon', JEONG Hye (iwang
Deparment of Pharmacy, College of Pharmacy, Research €, ehter for
FProteingous Matertals, Chasun University, Gwangiu, Karea 'Di-
vision of Food Science, Jinju Iniervational Unfversity, Jina, Karea
*Correspanding author: protoplasy@hanmail et

The Prunella vidgaris (Korean tame: Ha-go-cho) s a perennial hesb
which is widely distributed throughout Korea, Japan and China, The
Frumella vulgaris is used prmanily 5 tn expeciorant, tonic,
antidiarhoese, against dysentery, for common cold, rheumatoid
anthritis and cardiac arthythmia, In the present stady, we investigated
the effeets of the water extract from the flawer and stalk of Prianell
vulgaris on the immumastimulatory aetivity in macrophages, Water
extract from the flawer and stalk of Prunella wilgaris simulated the
production of TNF-alpha, TL-1beta, and [L6, 2 well a5 several
members of the chemokine family within 24 b in macraphages.
Furthermore, water extract from the flower and stk of Prunella
wigaris significantly enhanced peritonesl macrophages activities
such a5 nitric oxide (NO) and reactive oxygen species (ROS)
production and ability of phagoeytosis. These results suggest that
Prunella vulgaris is a potent enhancer of macrophage finction and
host resistance.
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	하고초의 면역조절에 의한 항암효과를 이용한 pharmafood의 개발 및 상품화 
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