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Development in new type of functional food resource
originated from Stachys sieboldi for scavenger of
active oxygen caused by oxidative stress.
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Development of a new functional food resource from Stachys
Sieboldli.
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Seperation of active oxygen scavanger from Stachys sfeboldii.
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SUMMARY

I .Title
Development in new type of functional food resource originated from Stachys
sieboldii for scavanger of active oxygen caused by oxidative stress.

O.Aims and necessity for the rescarch

This particular research aim for the development of new functional food
resource that originated from isolated extraction of Stachys sieboldiii and among
other useful plants. This study. was designed to develop for thescavenger of
active oxygen derives oxidated stress. This project’s positive outcome will
increase of the farming industry’s annual income.

We have well-organized three step research procedures, which will assist us to
accomplish success in this project. First of all, we identified the scavenging
activity for the operative oxygen, which isolated from Stachys sieboldii. Secondls;,
to advance the method of isolation of active substance having scavenging activity
from Stachys sieboldii and its constructed. Lastly, to elaborate the usage of
natural food resource’s possibility for the various forms of functional food
resources and developed as food for a new model for the active substance.

Until this time period, many useful plants are not confirmed the way of its
treatment and processing stages for food in materials. However, by obtain the
goal of this research, can lead into producing new types of health-assistant food.
For instance, to make solid form of health drink that is efficient to human body,
in addition, by applying this methodology can lead into creating new health
related products.

Therefore, through efficiently organized cultivation, the farming industry may
apply Stachys sieboldii into their production line to create the benefit.

IM.Aims and categories of research project.

This study was constructed to find a new functional substance from Stachys
sieboldii to scavenge to the active oxygen as food resource. In first year of
research, is to investigate extracted and identify the new functionally active
substance’s abilities to utilize against antibacteria or antitumor activities also, to
establish cost effective procedure for functionally active substance through applied



technology. In second year, the research’s focal point is to experiment on the
possibility of mass isolation, purification and estimation of stability of active
substance. As well, the conceivable functional activities and its effects on the
biological operatives. The final approach would consist of producing protocol for
the industry standard models, cost-effective products, food resource, and initiate
to produce final sale product.

IV.Result of research and it propose for application

The major aims for this project is to contribute the development of a new
functional food resources not only generate from Stachys sieboldii but also the
purification of useful elements from other wild plants by develop new functional
activity from Stachys sieboldii. This project can offer the useful basic for the
biotechnology and engineering. By establishing such an advance biotechnology
can assist and open the possibilities for the international targeted markets for our
products in under strict WTO regulations.

Furthermore, the result of this experiment can lead into producing health-related
product for such symptoms as oxidative stress, especially for the elderly and
health problematic patients. This is domestic’s unknown field as well, its in
process of being patented as we speak. By exploring the capable possibilities can
lead into farming industry’s positive economical boom. When the researchand

development come to conclusion, we are planning to market the product to the
mass.




Content

Chapter 1. Outline of research development Project......c.ooiciveccvveervensienes
1. Aims of research developPment... .o i eiioieeiicie e eeeeete e es e esvesennenns

2. Necessity and categories of research development

Chapter 2. The present conditions of domestic or outside the country for

research development. ... e 18

Chapter 3. Contents and results of research DrojeCt....covm e erecrrcereerersassasnens 18
L o 43 £ ot T O U RUUROR 20
2. Antimicrobial activity of extract of Stachys SieboOIdiT. weoveeerererecrseesreerrnes 20

1) Material and method ...
2) Extraction of sample

3) Minimum inhibition concentration(MIC) of fraction.........ccceeeeevveverisierrenns 22
4) Is antibacterial activity Of EXtIrACt....ivvreceivsrieeeeeoirssessrerssesesssesiseseanas
5) Measurement of B-galactosidase activity
3. Scavenging activity of active oxygen by superoxide dismutase(SOD).....25
1) Material and MEthOG.....ceomnrereririieeierennssreressereresesssassenseresessresssssensns 26
8) MALEITAL et verercrerreenreraieirse s s ebester e e et searast st sresestoresensessr e e s s rerans 26
b) Animal experiment and composition of diets... .26
¢) Measurement of superoxide dismutase(SOD)....ccuiivivienriersrveenenieineens 26
d) Measurement of peroxide value(POV)...co.ooeovevveeiiecieereeensetecres v 26
e) Measarement of 1IPid Peroide.....c.ooiveveriieeeereesereseeereesseseeesessesarneeresns 27
4. Inhibitory effect of oxidative stress by extraction of Stachys sieboldii.27
1) Materials and MEthOd.. it cesnr st s s ensssseeseens 28
a) COMPOSILION Of QIBLS.ccvirieririisiirnrireiee ettt st vsrscre s esasseressnssrssonas 28
b) Measurement of CholeSterol IEVeL. e ieeireiesersesisresnensnenes 28
¢) Measuremtnt of cell menbrame flUIdity...c.ocoovveeveerrerirercrone .29
d) Quantative test of basic and derived free oxygen radical......ocoivvrenne 29
€) Analysis Of OXIdativVe SIESS..iiiiiiceeieiereeeereeeecrrensrereesssneereeveerssreneesenes 29
5. Antioxidative activity of Stachys sieboldii extracts for human LDL........ 30
1) Antioxidative activity of LDL

a) Seperation of human LDL......c.cciviivriiriennnesirenieenseeiscsmmessresssessesessssnsons

b) Cultivation Of MACTODNAZE. i.vivivevireceeeneeeeereieeeseseeeseeerereseereeeeeeesneeseenenens



c) LDL oxidation by mediated Metal.......c..cooccuiviereeecriiceersreaneeesesemmreisesinssnins 31

d) Measurement of thiobarbituric acid reacting substance( TBARS )......... 31

6. Research result of antimicrobial activity by Stachys sieboldii.............. 32

1) Fraction yield of organic solvent fraction obtained from Stachys
SIEDOIT ovecviiviiiciiiiiiieiic ittt siee e s s saeaie et 32

2) Screening test of ethanol fraction.....ceccriirerenennrorsiericninsimisesscnns 32

3) Screening test of fractions .

4) Minimum inhibition concentration of microbialS.....c.cimiiie.

5) Inhibition of Growth SPECLIUML.ciiiiirricnicriserreresiosnmsrerrnsireasnions

6) Antimicrobial activity of Ist column chromatography fraction.......

7) Antimicrobial activity of 2nd column chromatography fraction
8) Antimicrobial activity of 3rd fraction......ecermmeecmimiremenmos
9) Cell changes of cell morphology .
10) Activity of B galactosidase....iiicmereeronearrcerinnsiansiniasessoseane
11) Stability of thermal and PHu.vccoiiiireeneiserererscrresssesiarisesssmmsenerens
7. Result of SOD activity of Stachys SI€BOI......cceieivieivineereiiciieiiiniiiiirinirens
1) SOD activity
2) Inhibition of lipid peroxide

3) Activity of antioxXidative enZYme SYSLEIML..crcoireeresrieerceresmerraresermrmosscosssaes
8. Inhibition effects of 0xidative SLrESS...iiiiiiiiii oo
1) changes of contents of liver CholeSterol......coecervernreinniniinininnerensesees
7V Estimation of cell menbrane fluidity
(1) Memberane fluidity..ccurcreerrierinciareniereres
(2) Estimation of basic or derived oxygen free radical......cocccccrreciceninenns
(3) Inhibition effect of Lpid PEroXide.....ccvverevvierremrsemrinersensersissarenrmserosimes
9, Antioxidative activity of human LDL.... .
1) Antioxidative effect of human LDL.....cccirceroermeorsarencsisercessiesminnenens
2) Electrophoretic mobility of LDLuivriccrverrereriesmscmesirimnasmrnaiinmiosnss
3) Comparision of antioxidative activity
10. Antitumor effect of SfachYS SIEBOIAH . ..crvorirvivaisuririoriinvenrinierimisineneene
1) PrEfACES it ireesinriersrniarerrenses e sesssesenesssaesseseesasaeeneraensetibats s s T ar b e s shabe e s e sae s
2) Materials and method
3) Material
4) Preparation of Stachys sieboldii eXtraction. .. cerierrecerrsierereeecnerenseerns
5) Animal experiment




6) ANIMAL dIELS.iiiiiiiiiiiriieirsirecrreerresee s e et st e st e e e g e et
7) Measurement of growth of normal cellS..iiiiiiminme.
8) Cytotoxicity of cancer cell or normal cells
1S I A 0 17 o L OO TPV TUITRRPPI
10) Measurement of MULrIC OXIAE..ciericrvirerreerrrcniernreeesiianine s sssessacsasens
11) measurement of tumMOr Necrosis fACtOr. . irrreriiimireeenan.

12) Measurement of fluorrasent microbials....ccccevvvviiiiii i

13) TUMOL reSPIratory L@Su e iiceriimieiresrarssecscnreerrecasesrrsrsmimssssssssseaesssesees
11. Antioxidative activity of root of Stachys SI€DOIAI.....uccurcciiieniiniriiiniinis 63
1) Material and Method.....vivvieiiinriiiiiin s ssae e
2) Material..ouicernerecnernrennens

3) Extraction of Stachys SI€DOIGI......cvcieiiiiiiiiiiisinresnessnsnenes

4) Measurement of total PhenolS..ivvivricrenrie i e s sienen
5) Hydrogen donor by DPPH......icireieieinicmnierrenesiimesosn e
6) Measurement of inhibition of lipid peroxide
7) Measurement of NItrite SCAVENZE...cc.ccccviinininriereeeriiiiinene i sssnensresaes

8) Isolation by columne chromatograpPhy. e viiiieeereseesrmcmnrnsssnrsnies

12. Results of anticancer or immuno modulator by Sachys sieboldii.......... 66
1) Effect of cell growth
2) Effect Of T=lymph. e iiiinenrrereresiiiineineressrensesasissssesssanssissssisses

3) Effect of No ; TNF=a production.......ccccceeiivcninensisnreenimmieineconineenisnnes 69
4) Effect of tumor respiration

13. Results of antioxidation

1) Yield of extraction of Stachys SI€DOIIL..cuuicivirrerrirreriiiiineenenissieseens 70
2) Antioxidatively activity by DPPH......ciiiiiiniinienecarininiineeensrens e
3) Inhibition effect of lipid peroxide
4) Scavenging effect of MItFIte..iiiiicciiiiii it e
5) Seperation of f{iraetion by column chromatography...coerccevecererieaenenen 75
6) Antioxidative activity of substanceby column chromatography......ceewe. 76
7) Chemical struction of fractioN.....ccccoreiminniii e 80
Chapter 4. Achievement degree of aims and relative contribution........ce.oe.... 86
Chapter 5. Utilization plan of research results. ..o, 88




Chapter 6. Abroad scientific information by research development process..88

Chapter 7. RefEIENCES.icireeisirerreriecenerssisecesssssssssristormssmsnsssssosrormersssiserosinons 89




o T W i R T B R X SO S, 1
A LA FALY BH s e sstaaenseas 13
A28 AFMNEY BRA B Do eeeseee e 13

A2 FUHA ST e oo 18

A3 AT M W UE R BT e oo see oo 20
AT A A Bt es e et oo e ee e oo e oo ee e 20
e IV B SR I i S 21
LAE B AT B8t essesssesssts st e 22
= SO 22
L ATFO] B e resmnsne sttt ceres st 22
o BHES plAE U BEAHNET 24
T ZNF FEEY I FTE Tt 25
A3 E 2% FEEY gL 2AY 26
DI R B FOO O 26
b T = SOOI 26
W BB B AR B oot 26
o}. Superoxide dismutase(SOD) 4 =7 ... 26
2. Peroxide value(POV) &4, cerer ettt ies 27
oh AAALT FH e,

A48 24% 2589 Ast2Ed2 9A &3} et rsanen e sann 28

LA 2 49 4y

7h ZAAEY A,

R Bate Bt 3 b

T M ET FEABY FR oo

T 712 R REARRTTIZL AT e eeeeeneseseemsee e ssssssssseon 29
oh 28 A B2 B, 30
A5 E 247 FE29 LDLA Wd 348 A 30
1. LDLY 4o gt A3 ZE i, 30
7t A Low Density Lipoprotein{LDLYS] -3l oooeoeccororeonssseessssesesnee 30
. Macrophage®l Baleh BloF i

th LDLY F4FRA 98 Ao




1l Diene conjugation®] &A ...,
B RS A

AL B Al A B s ecunmere s resmssssserssaes s s s R RS 18
A6 H 24 5529 FF ¥4 °4:r" 8 A
L 2478 4 Jdd2 7‘%% 7180 28 +&
24 d dEg 389 JL%‘"—“,
N ] -‘rQE«I FEA B e
2N 9 BEE AL AY vE D AS A8 AT 34
CAE dgETd ASA A9EY. . 34
C2AE 4 9 2829 17 column chromatography 48289 37

oo As W
B

& BT i e ssae R sR SRR e anen 36
2MFTYe AALHE 3% PTLC ¥ 42 2¥EEY YEEF s 39
9. F7-2-5 & ATYA AEY FEHEB e il
10. B—galactosidase & =4 41
1L 247 Q) BY8e 9 2 pH R4 41
A74 247 $&%9 SOD 84 43 44
1. SOD A HlA..oeceenireererevenns 44
2. G243 AAe AAEaw SOOI 44
3 FARA T B, 46
A8 AE AT FEFEY FAY 2EH S Al AT 51
L2 Sd2dg ke W . 51
2 AIET FFBY T s 52
7F A E e §%5 A4 (membrane fluidity @ MF) 52
Y712 R AEIERSUZY Ui 53
o, Bkl A F@e) AR GA AT 54
A9 E 24 FEE LDLY d§ gats g4 56
1. 243 &89 A5 LDLA g%k gz 53 56
2. 1LDL9] A3e] mE electrophoretic mobility. 58
3 24% F&854 & A vin . 58
A 108 249% 2&59] g9 ¢ 69 &35 oo seeneeese s st eneean 60
(F53A: 247028 4dahA 49 24)
Lo Al Bttt ettt sa st bt 60
2. s 2 OO . 61

- 10 -




7 KH’-\JWE‘%} 4‘5} Nitric Oxide (NO)AAF Z7 ..o evcnreinesee e seosesosson 62
8) Tumor necrosis factor(TNF)9] &7 &3

9) WAAESY F4% SH . e,
10) 4% A% (BIGFIO)—4 L e e B I OO
A 11 H 24% Hel 2529 g3 834
L A% 2 9y
7t AR .
Y. ARy F5

1) Total polyphenols 3 flavonoids SFEF Z& . .oeeeeeeeceienecenns 64
2) DPPHel o & Ty &4.. et s ESe s 64
3) FHAE AR VA DAD ZB e eer et 65
4) otF@ARA AAY &3 e e i 65
5) Z¥ ABPFEIHI .o 65
6) BHF ZeputEaAd e, . 65
7D 7171 BA ] AT TR B Uit 66
A 12 E GG L BRI B D TB oot 66
1 249% 520 AEZ 0] PlAE BB smmssssesssesssssisannsd 66
2. 247 94 FEE FoAU} TAZolTe Wz nxe F3. .68
3 2HF F&5E0 EZFUYAAEY NO 2 TNF-a H4kd] mlxe ... 69
42X 2EE AT HACl TR E FFens 70
A 13 A gk gAde) o A 2 @

L 2% MBS FE B P snissssse st sssssnsonss
2. DPPH &8 B3 BAE F8 s ssssssssssssssis
3. #4233 A Alinoleic acid) B4 A% &4

4. BN F AT EF e

5 4% AgrtEads g o8 ZY Hiﬂ}ﬁl?ﬂ-ﬂ t§4€4 F e 75
6. 2y I2AZwE 9 E ol4% oEclAHE &2 £ ¥ Fu43 ¥

2 B st s 76

- 11 -



A 4

A 5

A 6

AT

AR I R = o 1) SO .80
AT B 24E € BERFNY 7GR, 86
A R < B R OO 88
T A Q.. .88
R DLE Do .89

- 12 -




il
hal
I'O
-1
=
s
]
Rl
1o
=
)

¥ ATE SR 448 2 949 4% wske WTo 29 %A a7e
of AL FW BA FWolde FIY BEE YAHY AT
o2 F&3 477 AP Qs WY AFLAE o

o

B}A7IR gk ol d wahe A% avltze g
= n7H, gD dely, dAAC g HEEs) Frsta oy AR A
Ao oy wsrt dejum gk A7 REAF
AR dAHo L5 AP o]LF AT
ot 1990 P e e AAFEe PS o &
AR 8%, 9=, & 9% ¥ A

=
Hehel AENGE QT WEFS 390l wTe Feolw U FHVF oF 2
0%l AFeE AUNFE A3 gE Bokolth. 1 F APREAF A% FE
2e 63

A% 459982 3 A3Ee ujd 30%014 =7l Qo
A2 ArAL) By g g

UL A4AE ol &M AHgSd Fad YRS Qo] aolrtm Quk, AaE
AbEE EIEY 34 BB AEd 98 B/EE 243 A% uwe 280
& B4NLE BATY, Aol a8 Asgog A3 stress(oxidative
stress}& Wol FHJoz B} BANLIL QA BojAd st AAHA e
Agols GANAN oste] Aer BAET. & A8 2L F44L S
bb, 59743, Bad% 43 Ag53olt xmsets g 9wy
g
@A 27t dolztn e dd AlE A mE AlgEe 2Ed
I vk B 98 AENES BE Awo A9e AEH 2E
o Fgstm
8 QAL gol Aade] oldte] 4aA 2750l YA s o)



B G444 HeE 031‘%‘ 57) g e vgd EY stRHreols, EHEx
A okAlE B AHEW @447 aAd
olgj g ‘6‘%% ‘giﬂlﬁ ibst BAEA @At A4S dAsSE FEe g0
AdE Aol AE AE F AREH ~EH2E
& EZoth. g7HA o
9 04'7“‘ H]E}‘?_ A, C, B AFH o}, H2o olB88 in vitro, In vivo 2%
Fakq oA, U, ﬂEE—r“'ﬂ g% flavonoides, &3] flavon-(3)-ol & 2
E80] AANlA 8T 4L 2AFR0) °"'4-E Aol gAAT.
2 dTE w9 25FYE 2ogstn, WTO MgAdiel JE4de IA34
gxel B9 B 3L AFEE2 Al "17 154 dee 9% #hstn
FE&AES Auste AEY HaAR AgstuA o %%’4% Z 7ﬂﬁﬁ7}
%ol Hold 2MF(ERE, €9 489 FF3lx)E Y8R AMEsIgch =
S 148 24 5F a9 5Yo] vxstn QFE‘.E Hl—?ﬂoﬁ ‘%-4 Tz
B
EO

L
o
Z
oﬂ

o ) o 2
R Ve

bR

71z st Sejuviel B8 Aol Adss 4 ZBoAT Z gEAA

A E T e Aotk 2Me FHe ¢ °¥44°1 I olshd k!?é*‘%, 7199

A, =4 Adig A& At FrAEETOEA ALy g8 g 48

Mz B4 agd AstA Ror|m a4 X Ay A ]

St 2ol7% St 24%e HJEF SFIAES RS 2L HEo

SYnFoR g&o {9 A AL =9 F9 Je s FPE T
T3 MAe] &d 243 5%E By Po] ¥y gusin £

3 ol¥, 4¥g #9 71g JEA st AAe =38 o

At 71&H e}t =

AFHTL 24 FI02 £ A sn g £

A s

E A7 AUERE 247 o]l4slg A8y 2Ed2E At EdAshE f4

B BHAAE AASE AVITAH AELAE Adse e YHAHCEE ¥

)\ 2=

FUE BAstes slojdh o GAsty] 9iste] ofeist o] 57kA9 W

a

&8.&‘.‘.&&;&1&

o
-

e
J

Y
o]
2

2
L

7\(1}\

o M
i
o
rJ
519

& Ak .
Frefld @d4th 2A%, FF, IYEAT Je RS 2HPeERE ¥y $Uds
o ME&d(leading substances)g EZ3 gt 24AdA E5d AZEEE 4

7154 HELAZ ALstd d9 FE(eading goods) 22 7154 AF @ejA
of BAARITH 243 ol &% AT LRIIAY AFoR AdH &8 M
Be 7E gk 2479 olf JusE s 4A Ause olg EE3I A
ssmad ke 98 AuY 24T 5+ d=s e

244 S8l v atokel 47 ANt AAsstnz AT FkdM Awete Frka

- 14 -




& UMY £ AL 488 €A TET & dE AFe Aok
ok
=

Ol T o]§ o] 45l A AEdgrz QEg

2AsE A2AA(super oxygen dismutase (SOD))ZA]

2434 olge

TasE ol
W75 A%

¥Rt L A= AR 48 4L tAstsd.

- 15 -



H 2 el Zlsgd HE

AANAA A zEdaz Gadgs GH8L,
super~ oxide OH radical%9 A A4&FL 32
ONOO-E &&ale Be 919 free radicalo] Ad &£4ko] Aoz defzich

absh AEH 20 oste] BAEE F4 ke A Hde JAHWE B
ol ¥ 877 AR HEue] HArsiA o] Hgddch AHd HdsAL
2 Axd fFAol kﬂ;‘z}&lg_ gty)5o] AstEo] Axdel Eie g4o) Fadd
Z= AEto) Fugn HTaRy WEd A3 F45es 93U HisiA A
h’-Eﬂ 752438 S7tate *31% d8ol Ad, gud g P4k Fol &ahg EAEY &

e Axrt ARsEA Baa o] dAe Zakd A
e GA4dL il 48 el AW U dr

-lﬂ Iy
Jiﬂ

o o

g
=

Ae AEgtel Fag 74 A¥de AAZD, Sadssr] 4
LB AT KT dARES ogo;q TR AA kst W
uheAdo] ¥ free radicalo] ©¥d, T4, d4 Fo 4 T4

%’-74'11*1 ’337} &3 gt HF 310%" &, FU4E, 33
Ay 715 Ast 5 Aol wgsy Azde

r-io
i
t
el
2L
o
2

{O£_§Lﬂuoé
124

o X X ok
L o

=
N2
)
r‘l!

o
ox

I
Il
s Iy

d og BwAARALE AT ek FRAES &AL AT
1S 0] lipid peroxidett §&7]E¢] 2l& tissue damage® o¥d
t}, 281} a-tocopherol, ascorbic acid, B-carotene®t & Hd
Y Egslds fEriE fosE A¥e diiste dde & 2%
a8z, o 4§y £33 Q antioxidantEg e Hol AFst
o] Ao ESolgl: EFARELS ML AAFHO i vitro®t in
vivo AEEZ z““ﬂ.x_ isoflavonoids7t 2@ FiEAd& 2t diAES A
Rog dedAch dds in virod in vivo AHoAM polyphenold] @Azt &3
APY Bzt v g So, 27128& 5 polyphenol FHFEEEC]
ADP-ascorbic acid®t ADP-NADPHo] Z+z} A4 o 3t vjEExgo}e} wlol3
2&0A lipid peroxidation® "¢ HAsE AL ¢ £ ddch AFEd
polyphenol Z9] a-tocopherol2th © A%t AA&EARE ehlA ).
2-azo-bis-isobutylonitrile & photo-irradiation&}< methyl linoleate &
autooxidation Al7lE 598 AFZ %8l polyphenolel AAEIA7}F ascorbic
acidY} a-tocopherol®t} o] o ALHE AL ¢ 5 UUTh Isoflavononds-‘s-w:
AAYH S ZlAo] BE ATE go god HIde & A7 IAYHD
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= < = =
(MEox: =MFTorRE MI|IsH AEF2Ae AES

e AT BVAUFRL) 87304 48 BE § - 4Ede da 874
@ BAo|A ¢ B o] odld ofrElE A4AEMER S =3t ¢ F AW
o 99ez <4eA Utk diy] Fo S dik 45% ALEER BRAD
FEF BAZAM ZES B89 14 500L AEZ dF HFstew o] 44 F B
2 %9 e #$A4 daregn ge Aol & EFR . o 84 i
€ HYT, velyaE AT R2A A Polg gFdaA Fad Ay o
e 3 ok a8y @4 A4 873 29 B3, YA o), B3 ukg 2 A
W 2424 5 % 899 989 superoxide radical(Oz), hydroxy radical(OH),

hydrogen peroxide (HzO2), singlelet oxygen, NO 2] ONOO ¥ mieroperoxidase
d g3t YA HE OCITS TR Fa7I7k Ao NPAA 44 E54E e
vH1,23] A Ak oste] A8 &Aooz AZ FAY Fa AR 5 AA W

A @gs wgol Adse] wgAol 2 fslvt d¥AA 2, DNA, & T
thate] ¥l 7oy, 8] Ao AL Fozn & uRe UL, HIAY A

Z Ag, A3, 97124, ¥y A8 5 4 29S 24567

ol|@ AlEuUle] A3 zmdld dste] ¢y Iy FHFo FHHIE], =
3 Q€™ v gEA BT S B AFer Fo AT Hdel dArHol
a8 B9 A3Fe dedeg fgrld 98 low density lipoprotein(LDL)Y 4t
3}, AL (fatty streak)7t BAEo] €@ s AX B9 Hig, 4w 3
9% TTAH E(foam cell)7t A4 5= AFSE HEFHCHI,01 o1k Zol AT
el EATAAM A2E ojgde EE YEAE M9 adld g3 A &4
A e&Eo] glo] HA AAZRY 222 BEEHY] 9% Yol N2Yeg AT
=

8 dAE Hol Az=ded oste g4 2AVFE AW 0E Wz
el Ev FlREHzol=rt F58 Bl I #54 ofAE FEI AFSE oA
A2t 279 olEd MAAMA 53 FE9I Y Aol A 2EH2E
T 8434 BAEE JAS D 2A V% e MR A7FA EFolrhllil]

Azre] Aol i dPgd AFANE A dFERAA ] 38 4% &8

o ox rir
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4q
o} in vitro$} in vivo
o Bk @il ‘E‘Z} FEA A

84 wad e 448

9z, iz FHAze ggn
flavonoids[15)5 o) <&y ¢k

5§73 SODe #2718 4% ¢
AAAY, F8718 AP 2A89
£ 288 @
SE7t g Ha

X
AEE

1 e HE Fd

Eo] Bl €< .
wol #islel Ut FE4EY
BAE A s s

3
9]

=
=

2H-g-o] Foqgo{17)

2= {328 i Fol

ol Aed gus st e

olg} ¥ BRNM B dFe 43
719 A WA Hsted o

F AT dE gdFEHIGIA

HAA, AN LE 2AZIHSOD A

=3}
IR

A

=% vid B&3tdE fYr2 fudHe 2We

el7g
dismutase), catalase(CAT), glutathione peroxidase(GPX)$} #&

2A8E g0
AN 2glo A DNA ¢18-hydroxy-2-deoxyguanosine(8-OHAG)S AR & A 3td

+ chlorogenic, ferulic acid

2

Z ol Al = polyphenol 33
Aakx Ful7] AA%
s %*é’&d:—g &A7 A8t #
T4 2 2dE0] lipid peroxidet}t 27159 23
AAHG. 28 a-tocopherol, ascorbic acid, B

a¥ER 9 g EHHA A7%A

B A k=) [=] o)
By EeAEES &

A

A

77t g7

£A%E ZALo2¥E  SOD(superoxide

s ma Hol

C[12], E[13], ubiquinone[l4], polyphenol,

2

°ﬂ

A= A7
B Aa

=
=

o

= A
F8 8 xo]=2l genistein® superoxide anion&]
gla[16], UV =AY Fenton 4Hg-
3ot

9 p-coumaric acid

oz gz 18]

Ed2z ate] wgste Mz oste] of
2Ry 2¢4 WeoE 2488 A8 3o 7
, &4 AT Oig MIC, 3294, @ 2 pHY

4, catalase ¥4), LDLd| ¥ 34tsl &g, @

45 2EYa 437 FLRA(AAY GAE 33)F UF A7 E Fgsidcth

&
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7t A
e DA ATl AR Azt ALgstAh

L AR &

1) 589 =H

Z24% 49 FE& BF W4HS 23AZ flasklo] 500g9] ANEE ¥ AERT
o] 10uiF9] 75% €S J1eke] 60T F&FAAN 12ALES 23] g &
3 F AgoaAAZ outstgrl. NS rotary vacuum evaporator (Eyela
N-N-series, Japan)& Al&%lo] H23 1 oj]8 $AA2E ¥ FUistg 4T ¥4
T BasEA A AbEEsdh

2
e &g ojgsld wAHor YA G
% Y% ¥ rotary vacuum
& v BgAFoA 22
* AREsih Fig. 1

.%l__

Atk & B

ByEs g
3) AMEEFT U EYEe ore Y

7b) g@gAgel Ale" FF 2 uiAlE Table 13 #th §FLE LS paper disc

method& ©]-&3&th &, BT tryptic soy agar(TSA, Difco)®lXE petri dishel
15mL ’Z] *r“'r?i]"

- 20 —




Stalks of stachys sieboldii MIQ :

statks(580g)
] 99% methanol 4L 3time for 15 hours

Methanol
| HexaneiAqueous(1:1) 3time for
3hours
Hexane layer Aqueous layer
Evaporation Chloroform:Aqueous(1:1)

3time for 3hours

Hexane

Chloroform Aqueous layer

Evaporation Ethylacetate:Aqueous (1:1

3time for 3hours)

Chloroform Fr.

Ethylacetate Aqueous layer

Evaporation
Butanol:Aqueous (1:1

3time for 3hours

Ethylacetate l’——‘]

Butanol layer

Aqueous
Evaporation Evaporation
Butanol Fr. Aqueous

Fig. 1. Flow chart for solvent fractionation of Stachys
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Microoraganisns taste Medija used
Listeria monocytogenes ATCC 15313 TSB & TSA
Listeria monocytogenes ATCC 19111 TSB & TSA
Listeria monocytogenes ATCC 19113 TSB & TSA
Listeria monocytogenes ATCC 19114 TSB & TSA
Listeria monocytogenes ATCC 43256 TSB & TSA
Salmonella typhimurium ATCC 14028 NB & NA
Bacillus cereus ATCC 33844 NB & NA
Esherichia coli BHR-12 TSB & TSA
Staphylococcus aureus ATCC 25923 TSB & TSA
Pseudomonas aeruginosa ATCC 27853 NB & NA

Table 1. List of strains and media used for antimicrobial experiment
TSB & TSA : Tryptic soy broth/agar(Difco)
NB & NA : Nuritent broth/agar(Difco)

of $RAFIR, EZ tryptic soy brothe)Al 35ColAM 24A1Z7F Hujdst 23 Ag
ol

FEHLE Yrtetd 2 EEY FE2 L UAE 5mLA 7158 WA o] £534 2
Fo HJouAE VeI 4 2EES 2T paper disc] ERFY FFAA F,
C

of st x g}

£ dimethylsulf- oxide(DMSO)E ¢l ¥ 0.2m-membrane
filter2 A¥sln FE=EWE HF$ TSB (tryptic soy broth, Difco) %+ NB(nutrient
broth, Difco)ell H7}3te] Eg3Avh & NPT 2758 IAF xHdo 3
T o7le] EEEE YAFEA 7 Yrhele BTAM FAANT wFsiEA
Zt AlFdF¥2 1mLE 3t Spectrophoto- meter(DR-20, BASUSH & LOMB)E
°]-8-3td 600nmelA FFEE EHste] 79 A£S OD. ez vehiAurhlig]
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2t ZME 589 1R S3daH

4F ANE F58 NG AR 18FolE

32ColA 2487 WA F o] si<td 01 mLE thA] 10mL A HF3d
32Co)A 24M7 wFste] #A widag wEAL. dF4 NEE % dugLE
24 8] %fiﬂ"lﬂﬂq "o we 3M$ ¥ membrance filter(0.2m)2 ATt o
Ao} ABFN FASE T g G o] wiXe) #H WIY 0IlmlE HFTG
. 32Col A ;%"]{} = ot WSt Al 12417 F L2 600nmoAlA O.DE &A%
o FA9A e ’él‘?ﬂ gt

1) sxdsl 55 53

#H2aA 8 FEZ(minimum inhibitory concentration, MIC)E 3 afx #3} ¥y
o2 4P FEFELS FEUR 47 24H TSA & NAE Aol ¥
S A7 F ovE 843 A 4 4E7Y ede JEFE obF 37CAM 24-48
AZEet gt FHale] BAHA e FEZ AAIAUT

2) EAFE Qo S =X ctdHEo #S#HEY

4% AY ATE wgd e 18Fely e 10mL FANA HET
F 2TAA 2447 gt F4E 10x10%/mL 22 2EE F o] FA wgd
0.ImLE AAY 2o 4AYER AU/ dajuiAo) HEsto 32TolN 7247
B MFIRA 2447 HFer EEIHG FTH wgHd o AErE ArId
o

3) AlZAalof o5t MXigio{Ade] 25

FT8Y R AU 0 AT Axe 93S @A) st T oA
28 9] 4 (TEM, Transmission electron microscope, HitachiH-600, Japan)2& &7
stArth &, Wastd B4 AR Az AT ¥HE 25% paraformaldehyde
glutaraldehyde(4C, phosphate buffer, pH 7.2) A A 2412 A uAs =, &4F
o(0.1 M phosphate buffer, pH 7.2)2.2 1084 33 MAHFT F, 1% 0s04257C, 0.1
M phosphate buffer, pH 7.2)4 2A 8¢t nAstAvh o] Y Age FY
f4E8Qqo £3 A ¥ ethanol T AFTOE €51, propylene oxideZ
g3t Epon-8122 XEwigt thg, 60C ovenoiA 364 Szt Eoid
ZA &  ultramicrotome(ULTRACUTE, Leica)o2 Zud#-g AFR&dd  uranyl
acetates} lead citrate@ ©o}FQMsted Fabax}&n] Z(TEM, transmission electron
microscope, Hitach H600, Japan)2. 2 #a&tsiv),

4) p-galactosidase #H 54

Axe E£AATE A8y o) fA]  EAY f-galactosidase(f
-D-galactosidase galactohydrolase ; EC3.2.1.23, ©}3}, f-galacto- sidase)8d & A
F3 et FATFRE E colie olg3goen, ALE H43tA 43, toluene,

sl 10mL A A HF A
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chloroform? 242 o #28¢ #e ¥R Ay, 71HE2A
ONPG(o-nitrophenyl-B-D-galacto-pyrano- side , 4mg/mL)& 7}3}cq W28 A
7 % 20mmolN FHEES ZAHSAY. FHFE 9L FLE 022 I toluened
Yol A2 10002 3o 243 § &80 AW &4HEE FASAT

5) of of pH olMM AlH

Q AN NP2 93 E coli @ L monocytogenes® FEE 500 ug/mLo=
248 e AYLE 40, 60, 80, 100, 120, 180CAIA 308 F¢ dAYT F, Ad
£54E paper discdg ol&3tel ¥k pH AHAHL BHEE 500 pg/ml
FE7F g4 2489 o8, buffer $4E o] §3e] pHE 4, 6, 7, 8 1022 A% A
218 E 35T 1A A g gA pH 72 FHAA 9 934 A8 2E
oz A& AREE FHIAT

A 3A 2NF FEEY ZATL A%

1. Q8 3 Ay oy

JH AR

B YFA A9 crdukgo A Auste] ALgERAT

LAY 58 # AR =4

B Agd Ale® Sprague-Dawley(SD)Al R rats 28 AF2oqM BFwol 2
F ool 47 AgAe] @76 AeAD F 7orEH 47 og e 4% #2497
BEAlZ(control group)ZH AbSsHEA Ui LEAE 5% SDA ratl 3F
200 2 500 mg/kgd 4L ALEel H7b St "}wrﬁl-“’f% SD 3 rats EFA 20
0~220 go ¢4, 8533 He AL ALsP:, 58 AS4e ¥& g (22£27T,
65+2% RH)Stol A Atgfxe] w1928 pellets /\}ii Fleow, & AFEA 9
A 83, 1283 cycled] A8 A gk

c}. Superoxide dismutase(SOD} &4 =3

SODY &4 =4 Fridovich #4204l &3A #7489l Xanthine/xanthine
oxidase W20 %2 MA W superoxide anionol ©18 cytochrome ¢ 7} #A=HE A&
225491, SODo 9]8}e] superoxide anion®] %ol A 8te] cytochrome col ¥
&7t ZAste Ao® SOD ¥AL 243

Cyochrome ¢, 38 mg, 2 UM xanthine 10 mL(0.001 N NaOH), 50 mM sodium
phosphate buffer(pH 7.8, 0.1 mM EDTA)I00 mLE &%% 7129 2 mLol 4%
AN2E 93 282 &3 A7 % xanthine oxidase (0.2 unit/mL, 0.1 mM EDTA)
50 ILE cuvetted] ¥ 3 E%}e] spectrophotometer(UV-2100, Shimazu co. Japan)
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€ ol8ste] 550 nmel A 287 £3x 8 2Rsdo

2}, Peroxide value(POV) &d
Age Ad FAEE B4 JA AFE linoleic acidE 712 ALE3le] Nosed
WH19] o) ok POVE &3384th Linoleic acid 100 pLet 2+ Al 8(5 mg/mL) 10
BLE 16cmx6ecme] Al @] o] 50C F-&7jdlA 24A17F AAste] S ZAA
#1 3 chloroform/ac
etic acid(2:3, v/v) 35 mLE #H7tetx 183 AgsA E8% &£ G20 587 %
AAZE, 76 FHF 75 mLeh AE Al | mLE Hsbstn , 0.01 N sodium
thiosulfate 402 20 =8 d44std POVE &3t}

of, X A5 £33
1) 83 2t microsome &89 =H

A9 242 015 M KCIZ perfusion® ¥ H&std A4 A& & nlg) Bzl
49 &% &% S9(50 mM Tris-HCl, pH 74)& B¥a #2J)E o] gdtd 22
A A o] RE 8000xg% 1587 YA 2y 5 ’97"’—‘.‘3 Al 10,000x g2
2087 gAEDsY HES AANAT 147 44 By £ AR pellets F
A3t &4 dg AFIT 100000xg2 thAl W 92 i3 °1 AZE pelletd
microsome £¥o2 UL ZAH ol 289 @lAL Agstn -70TAA
HE Hoste] Algsdoall
2) Felascorbate system W29 =

A 5E MeOH | mLel &3]3t xp&3t2ch 50 mM Tris-HCl buffer(pH 75) 1.6
mLe] &84 01 mL, T+ microsome £8(1 mL & 1 mgd ¥9a 34 01 mL,
0.1 mM ascorbate 0.1 mL, 5 mM FeSO4 0.1 mLE 2 75t utgole A&
FArh2z].

3) Aol M3 XEof ojxs Yk

AL E E2(CCA A% AAFAE fu 83 17 vEE sl B 2o 2
F ARE 200 mgke, 500 mg/kgd salined] QAN AT BEeddgm, F e A
4 A salineg FAsAth T otx2 @ v)g 6417 A4 A2 comn ol &
31A1A CCli 0.4 mL/ked AT Fosiginh. A9 548 ¢u CClL B Sd3to
F4 dzror H9ga, CCLk ¥ AN T2 &3 com ol Fodste B4

HEzwe sk
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4) Catalase 4 =3

Hx008 7122 3l Hy0rE ARSE £58 ZA38t 7 microsomed] catalase
activity® £33 tH23] 30% hydrogen peroxide 30 pL& 0.05 M potassium
phosphate buffer 5 mL(pH 7.0)9 =AM Nd2 ALRs¥R, §42 b microsome
25L& 1008 =2 #HA3lg Argsgch 005 M potassium  phosphate
buffer(pH7.0) 570 pL, 714 330 pLet F2do2 3 #4388 A9 100 LLE 4
3 EFE F 240nmolA 102 AR 027 FRE=E 4

5) S22 5 SAlcloty o] A
149 cytosol HEAA S FEHL LA t}olAl(glutathione peroxidase

GSHPx)e] #7439 Z#dauri24]l. A¥do] cytosoldl  QIA4FE8(03 M
phosphate buffer with 40 mM EDTA, pH 7.2) 0.lmL, 3%< 1,295 mL, 2656
mM sodium azide €9 05 mL, 29437 mM GSHE€9 60 uL, 84 mM NADPH
(35.0 mg NADPH/5.0 mL of 0.3 M phosphate buffer with 40 mM EDTA)110 ul,
glutathione reductase 5 mL, 1 mM hydroperoxide 320 uLE #7lsto 5% 2 &
S &, EAREAE AHEE] 340 nmd N FREE 152 FoR 28 FA
o ZEHAFAHY o8 GSHPx (IU/g protein)e] #4& Axsth

6) Lipid peroxide &t £

%371} 3t microsome ¥89 TAAd 10 % sodium dodecyl sulfate £& H7}
Bta A-2oA 3083 HAEF o 0.1 M HCIFF 037 % thiobarbituric acid §9&
74 F ERSE B oA 458 A F, dZEe 2E 4ILE T
EFsn 1,000xgol e QAR E F AE9 23 43L& £ 532 nmollA FAE
g 23391, tetramethoxypr
opaneg HEAo Z AH&3le MDA A 23t cH25].

A 44

P

47 2580 Af2Es A £

LRE 2 A uny
7b. =AARY =M

AYaF] a2 24P BBL 5% Z2 200 ¥ 500mg/kg BW7H 43
HEE 02% 2 04%9 242 22U dAspsle dA @543 8¢ 42 02% 2 0.
4%% At =AY

o
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Lid

L, A5 &2 =X

TFzAAN 3 mitochondria ¥ microsomed EE9] Fa~H S AL
a-phthaladehyde¥ &2 Z43te] E&AFMo] 5ol oF YRFo 2ojxvso
HEE £33 0.26]

ot HEZ% fFEMe &3

2472l mitochondria @ microsome8 £F ¢ A XY H5 A (membrane fluidity) &
3 probe2A 9 16-diphenyl-1, 35-hexatriene (DPH)A&ol 913 #3239
wet &35 50mM QgEL N (PH 7.2, 2750ul), Z54(250ul), AE(100uL)
E 7t - £g39

3¢ T oA 58 A 3 &,  proved 0.167mM
1-(4-trimethhylaommoniumph-
enyl)-6-pheny-1,3,5~hexatiene, P-toluene-sulfonate(TMA-DPH) £94L 667uLE
b Bt 37C &€ 2004 shaking3t®A 3087 WA £ 37CTE #X
BHA HFFEAE ol 85t 360nmlexcitation)$h 430nm(emission)o] A Z33g
o}.[27]

2t 7z ¥ fEMN2CiZo 93

2R EANM A3 AEmx(oxidative stress)e] KEE  #lsty] A
2'7'-dichlorofluorescein  diacetate(DCF-DA)E  prove® o]&% A M 29
mitochondria®} microsome® 2] 7} & 82342 (basal oxygen radical : BOR)S A4
FE F3stAchies)
Re &3L& 7AYHSY gk AL §=317] 93] ascorbic acid® FeS0O4 -
TH20E A8 fx4de F 714 AdA na 23340d. 7144 oz
FEY ZS ESF AR 500ulE $E$9(40mM Tris-HCI buffer pH 7.4)2.2 104
3433, probedl 5uM DCF-DA (Molecular probe, USA) 1201 &7}, 10,000 rpm
& dAESY. FAE 40mM Tris-HCIl 3.0 mLdl %9 % 292 §5 Aol
o= 1ImM ascorbic acid (300 ub)$t 100 uM FeSOs - TH0150u) & E¢3tg s
A dEel A4E oFRE A sk o)F 37TlA 308 deAn
37T #AS A ¥ 2= ¥3E ¥33 FEAE o] 8389 488nm (excitation)s}
525 nm (emission)ol X &R3ch o] W ERFIFFPxe WHE 2777
-dichlorofluorescein diacetate (DCF-DA)E EE&FLoZAN EE AFAH <did
A8 DCF9 %(nmol/mg protein/min) &2 #Asxm, o] FozH 7jx Aadr]
Z(vasal oxygen radical : BOR) ¥ f X428t Z(induced ozygen radical : IOR)
9 dagvd A4ew FLgct
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Ao Fge EF FEAE AL3o TBAYLEZ TEYH
¢ 43t FAHAILPO)Y TFE FH%H AFEHA
thi{29] =% 4 EoEA mitochondria®t microsomed] A3 €A (oxidized
protein : OP)8] A& carbonyl groupdl B4 =S ZA3td OPe ¥#& A Fal
At carbonyl group® %€ 360nm$t 370nmAlele] YE FF=3 FHZN A
F3AF (E=2200008 ©)&3t9 Adsg.

A5 A 2M3 F2E9 LDLe gl gtz &4

1. LDLS F=4of olst oHits =g

7. AMEL Low Density Lipoprotein(LDL)2] £32)
AZE 939 ¥4 50mLe EDTAUng/H.O 50mL)50mL-& &% plastic Al g

ol $o A F 4CAA A2 HASY Y £9 plasmax ALoAH 208
ot AAEIQ2000xg)dte] B2 F S gentamycin sulfate (1mg/Hz0 25mLYImL&
7tstgel. o9 LDL(A. 1.019~1.063g/mL)e &g U482 7](46,000xg) Z 244

ek EElsld 4t Eo® LDLE 0.15M NaCl, 0.01M EDTAYF /4
.01M phosphate buffer(pH 7.4) 200mLEZM 16~20A12+5¢ 4] 39 ch[30]

N oot R

(=]

1}, Macrophagee] &2l ujet

Female ICR mice® CO:2 AHAA AHAS BHRREY A ¢E Dulbecco’s
phosphate buffered saline(Ca®, Mg® o] @l&)& o] 4239 macrophageds X3
T X AHEY F g 4 AASD A Bsdy o] MEE EE843A
% 10% fetal bovine serum® 2 mM/L, L-glutamine, 100 units/mL penicillin &
0.17 mM/L streptomycing %7}% Dulbecco’s Modified Eagle Medium(DMEM)#]
A 1mLE 5% COyair EAselA widsisich 37T 2443 wig Fo QM
WA 2 wgrzZ S 5% lipoprotein-deficient serum(LPDS), L-glutamine /%t
DMEMuiAle] LDL ®£¥& Oxid LDLE 38 =2 #Hshste Adseh[31]

o} LDLel 450 o st
1). Copper mediated 4}3}

AAFT AMNEEA(mg/ ethanol ml)S 2, 4, 6, 8 10433ty LDL(100ug
protein/mL) 10g¢, 5uM CuSOs 545 3l phosphate buffer saline (PBS)E %
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AHES 1002 & F (HF =5 20, 40, 60, 80, 100ug/mL) 37TAA 18417+ ul <
gl LDLe 43hg zAbshioh[31]

2). Cell-mediated LDL

Macrophages 2 J7749] ®l%lol LDL(100ue protein/mL) 10483} Al E(1mg
/ethanol mL)
8utE Z4Z Astetal phosphate buffer saline(PBS)E Yol MFe 100u= 3 %
5% COz EASEA A 18412 ¥l %ste] LDLY A8t AES gty

2t. Thiobarbituric acid reacting substances(TBARS)2l &

LDLe} 4tst= TBARSY #A4ozA 37bstgivh. LDL00ug protein/mL) 1048
o] fE & =y ulYg EFY 1004l 20% TCA 15mlE 7+ thg of7]d)
0.05M NaOH 2mLd 067% TBA 15mL< ¥ol 42 $ 2 ¢ EgAL 90C ¢
B4dA 4583 4S9l o8 1087 44 (2000xg)8 dg ASdd sy
< Perkin-Elmer fluorescence spectrophotometer (Model 650-10S USA)EA 510 2
553nmol A ZAE G AR 9 TBARSY 4= malondialdehyde (MDA)ZA
E°13 MDAY EEZHoZ ¥ MDA nmoleZA Vel o)[32]

of. Diene conjugatione] =X

LDLe] Oxid LDLE HE22A BA47Fse 23 227489 84S Perkin-Elmer
fluorescence spectrophotometer (Model 650-10S USA)E 23d4molA =33tgr}®,
S LDL(100gg protein/mL) 108, 5uM CuSOs S 2 A& (1mg/mL) 16048 E3
% PBS(pH 74)%Z 2mLE FHA ¥ F(AFEE 80ue/mL) 37CA 2102 Et v ¥k
A v 308 Ao 2 73 =Asgr),

uf, che ™ o] xab
dilde] AYE EFFOE bovine serum albuming AMEE LowryEel o
whel &34 8h9] vH33).

AL A A

4 At "98¥ data¥x mean *SDEA YEYD) Data: zt A¥Te
Ducan’s multiple range test® A&t 574 A )64 vh{33]
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A6 A 2N 22 FF B A7 +4 A%

F718vd qt, E22F

2T P oletg £E29 |78 2HY +8
24 Q deE 289 %*é*é%‘:ﬂl UE 54¢ AERI 9sed F4ol
=3 &

CEET LN S CI % Table 2o1m nvis 2ol BEA 258 AE 4
%ol 2642%2 N % aua Yo 046%% £F Teelgon dgetAHolE,
¥eee) 74 242 5% A% A%, UYd FLLIE FEBY FEL 453%E

7HE wEsih

2 ZMT 2 olEE FEEY BUM
247 o d9g FEE AR FFE FFEE 2AY B Table 39 et
ARk 24F 4 dgg FEFEE 1000 pg/discdl ¥ENAM  Bacillus cereus

ATCC 137208} Streptococcus aureus ATCC 259239 tha]l 19mme] 4&x] &
et I, Listeria monocytogenes®] WaldE #5FHEE 18~2lmme A4S A
& JeEld. 28l3m Escherichia coli BHR-12 % Pseudomonas aeruginosa
ATCC 27853 o dldted Z¥2Zt 15mm, Salmonella enteritidis ATCC 140289 3%
18mme 4&AAGE Vel 243 9 dBe 588 2% 98 B F4Td
8 FFgAdel A Ao FAHAU

3. =ME 9 Hyse gnd HAY

24 ¥FAH Bde BE 27 BAEZA g FEEERYE Y, €22F
&, dolAHolE, Bt g 208 &3l BYY & 74 BB distd &7 €4 &
AE % é#a Table. 4¢] Je ok 4 BEFANAN 28 T84S YA
U4 ZREEE RYZAANE gte FTYEE JEMIUR dEotAHlE, —‘i”—‘%%
9 "% %3“9} A BE YN 4 FANE FFE40] A JeEhvx gt

it LHEL d9e 529 FEE A FEEHAN JUE BE ‘?H’“ i*-’f—
o digte] FFHAL Uehdiden vlay 2% FAATEAT @ F9AT A
o o Z3 FE 24 Jedo. a8z 28 O 25E FAA Hudy FE
go] EA JEld Listeria monocytogeness TEEE FT8A L ol Ry
A% oA di(inhibition zone)?} 14mm o]4e] F&= FF& ATCC 19111, 43256 ¥
1511402 vetgdid, g SA M T U T 84 Salmonella typhimurium
ATCC 14028 2 FEscherichia coli BHR-12 #ol Wdted A% A7t 12mmE v
et} o] Pseudomonas aeruginosa ATCC 278530 #l3l ota FF Aol 40 £
Aoz Vet 222X E BEYEY 4% 2% 44T A g3 Y E
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Higte] HZ A g@ Zido] Wolde BoFm gtk 2elu H2 BEEo] Listeria
monocytogenes®] L& TFEd we FF F4L JeEQo, FZITE B
EolME Listeria monocytogenes &5 % 3708 FEo| diaAw ekztel 7 &
48 vetdigich d8des 242 99 ZE f718v 3580 243 o g
2 FEEERYG AU R FFGHe ¥ Ued AL 2% 2Y AR g7g
d Aol AU FRELE F0E oY wEor AR
Table 2. The fraction vyield of solvent fractions extracted from ethanol
extracts of Stachys sieboldii,

Solvents Yield(%, w/w)
Hexane 9.46
Chloroform 4,53
Ethylacetate 5.74
Butanol 5.33
Water 26.42
Total 51.48

Table 3. Antimicrobial activity of ethanol extract of Stachys sieboldii leaf on
microorganisms

Microorganisms® Clear zone(mm)
Listeria monocytogenes ATCC 19111 20
Listeria monocytogenes ATCC 43256 21
Listeria monocytogenes ATCC 15313 18
Listeria monocytogenes ATCC 19113 20
Listeria monocytogenes ATCC 15114 18
Salmonella typhimurium ATCC 14028 19
Bacillus cereus ATCC 13720 15
Esherichia coli BHR-12 15
Pseudomonas aeruginosa ATCC 27853 15
v Final cells concentration for each bacterium was approximately

1.0x10%ells/mL.

Table 4. Antimicrobial activities” of different solvent fractions obtained from
Stachys sieboldif leaf on test microorganisms
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Inhibition zone (mm)
Solvents
Microorganisms Hexan| Chlorofor | Ethylacetat | Butan Water
e m e ol

B. cereus ATCC 13720 14 9 ND ND ND
S. cereus ATCC 25923 14 ND ND ND ND
L. monocytogenes ATCC 19111 14 10 ND ND ND
L. monocytogenes ATCC 43256 14 10 ND ND ND
L. monocytogenes ATCC 15113 12 ND ND ND ND
L. monocytogenes ATCC 15114 14 ND ND ND ND
L. monocytogenes ATCC 15313 13 9 ND ND ND
S. typhimurium ATCC 14028 12 ND ND ND ND
E. coli BHR-12 12 ND ND ND ND
P, aeruginosa ATCC 27853 10 ND ND ND ND
Y Five hundred ug of solvent extracts was absorved into paper disc (¢ 8mm)
and the diameter (mm) of clear zone was measured.

4 =M Fel o 2 Eo A Mol 55 o M8 N g7

24 4o & REEH dF g4 A7 H: A pESG TR @2 A5
A EF4E A AFE Table 5 oA BE 29l o] Paper dics HHE & 2188
A% dA g 2 UAth Cge FE2E2RE @ Y4 EYEAAME B
cereus ATCC 13720 9} L monocytogenes & FolA ATCC 43256, ATCC 15113,
ATCC 19111 Z°] 250 pg/mL =M A& dAg AT A2 Asfs=E Y&
I QoY L. monocytogenes 15313, 15313, @ S. aqureus ATCC25923 2 S
typhimurium ATCC 14028, E. coli BHR-12 ¥  P. aureginosa ATCC 27853 &9}
HA2AHEEE 500 pg/mL ot 22z x g HEYU A$ L monocytogenes
ATCC 43256 2 L. monocytogenes ATCC 15113 #olA & 500 pg/mL 9 FERA
HA A FEE Uehde 2 9 olg olAElolE, ¥2& RHZA A 500u
/mlL, o}3e FRolME FPAlol MF vehia ggir

5 A8 tiadaFe] 4RKAH AHEY

ZAF 99 44 B Eo] A4 AAFES AAHo AR 2HEHS Fig.
2 o Jerlieh AEA 2dEYS 2 94 2¥ES 100, 150, 250 ¥ 500 1
g/ml4 Z}zt Hristed AR o] nE 45 AHEE 2 P FHT F 500 n
g/mLel Bt BHES A A} B cereus ATCC 137209 2% & HEG o
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- "ok A}

2 el ZFe] i AdAznE 29 100, 150 pg/mL H7HA 8AIT AR %
M A8 ST 16A1 ol% FE: ZAA mart glyev 250 ng/mL A7t
Aol 48213 oI Agol IA Ao n 500 pg/mL A GlE 487 A
FAAAA T4 Tt it

Stophylococcus aureus ATCC 259232] 2% &2} 2228 100 © 150 ug/mL ]
ZHA diE 8 Azt 7“’4"]77]-21* FAdA & Jr7 AR wjFAlo] Ao AL
FHYA 23 Zeot B4 Atk 29m @ F2E5L 250 pg/ml 7’7}*101]
uiF 16A 2 7 A 7R ‘%f& %”ﬂ‘iﬁ]l@%—a— VER ok, wiok 40817 A
de i FATRE A B F AUk 23U HA 2E22S 500m/mL *17}3‘{
AL o HEHANE Jelddd =% L monocytogenes ATCC 191119) 7

FEES 100 ¥ 150 ug/mLy ztzh Hrtstgdew wi¥ 16412 AFR
A EA7F Ao d432 88 250 2 500 pg/mL 2 7z Hriared “H

BATDAA Aol A3 JAES 5 AU 2T &4 AT A
S. typhimurium ATCC 14028 o] thgk &4k 32522 50, 100 2 150 Hg/mLL
H 2z drpste) At pede] we 24 o anE wl¢ wadstgod W &
T8 250 Mg/mL& Aristed WlYH A WG 2447 = $F JAETS e

Wl ot 4047t o) ERE = JATHE FotE + Uk

E. coli BHR-12 9 ZA$Z 4 &8 100 2 150pe/mL A7FIG S de
Y94 Z37F ey 9 238 250, 500 ug/mlL-& Az Astse AP 4
o W gEI BAT AAE A S ALdArzg JdEac. =3 P
aerugionsa ATCC 27853 9] #$E &4 &2 %% 100, 150 9 250 pg/mlL 4 ztz+
Hrbale o FE¥Pel Ao, #AAY FFEL 500 wg/ml A BE wi
48N AR FEFAA 13t ) 0731’-'5} At 247 2 4 F2 2
500 pg/mL o wEelM B FFHL St m genz TF Aoz e A

HEAR HeAE el o

rlr

4
o J

do o2 W 2
i) ol e
o Ix & o
do & = 4y B
Yo

6. =AMF o HN £ E9 (X column chromatography A& B Se| a7}

EYE2FE ¥F A BAg Bus] st B84 TLC A4 &
2 P Srjzds 4% o ddd fuizdg YA FRR2IE 99
€ (65:05:1,5:1:2)NMA silica gel column chromatographys A& @3}
F 749 2HEFI- FNE 9=, 2zte] 298¢ 50 2 100 pg/mL =2 ujx]
ol A7bske] L monocytogenes 57 Fo tste] FFERE AP AH: Table. 6
T Tk £YE F3, F4, F5, F6, & 50 ug/mL B E $FA 585 25 494
EFH7L $28Aon, F6, F7 882 50 ng/mL HrMs =0l &3 2494 azst
A},
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F6 A5 A4 AAEH (M D FL2HE 1 AVE 5111 2)2 A 34l
L, w A Aze) s}

A Belt Fa d BA) ol 34l wHe] A LE 5401 e, e
%% R 2

FEE S

k>
Ax
i

L ENE 9 AM 23829 2K column chromatographyZ HE| €2 43§
247 d9at RHEEL 14 column chromatography 3te ¢4-& 4&¥E& ¥4t ¢
S2ZXE : oE olMHOE g 24 (10:3:3:1:05) ¢ g
AZ 2% silica gel column chromatography & AAl% 2% F7-1 ~ F7-8 #zte
SHES 23U FFe] A¥ES 2B 2 50 wg/ml FEE oA FHrlstd L
monocytogenes 53852 Z2Hd st FFEAE A¥e A= Table 7 o]
Bl 288 F7-1~F7-5% 50 pg/mlL At =oAL monocytogenes 5TF
D54 date gz d4 2nst e, %5 ug/mL ArtFFAMNE 5EF 2
F12NEAR 2F4 HAE Boltst o oFdE 7ol T4 He AL B F 4
Atk

gaEs uid 4709 2R F F7-2 HEL £80) &Y, R 0594 F3E
band 7t FAAH o FART FAA M) o] EIRLDZ FT-28EE 37 £
24 Arg 2454
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Table 5. Minimal inhibitory concentrations(MIC) of different solvent fractions
obtained from Stachys sieboldii leaf on test microorganism

Solvents fraction MICs(ug/mL)
Microorganisms? Hexane |Chloroform| Ethylacetate | Butanol
B. cereus ATCC 13720 250 500 500< 500<
S. cereus ATCC 25923 500 500< 500< 500<
L. monocytogenes ATCC 19111 250 500 500< 500<
L. monocytogenes ATCC 43256 250 500 . 500< 500<
L. monocytogenes ATCC 15113 500 500< 500< 500<
L. monocytogenes ATCC 15114 500 500< 500< 500<
L. monocytogenes ATCC 15313 250 500< 500< 500<
S. typhimurium ATCC 14028 500 500< 500< 500<
E. coli BHR-12 500 500< 500< 500<
P. aeruginosa ATCC 27853 500 500< 500< 500<

D The MICs represents the lowest concentration of antimicrobials activities
that showed no growth after 24hrs incubation at 35T,

Table 6. Minimum inhibitory concentration (MIC) of the 1st column
chromatography fraction(zg/mL) collected from n-hexane extract of Stachys
sieboldii leaf Listeria monocytogenes

Listeria monocytogenes

Fraction .
No. Yield@dA T C CA TC CATCCATCGC CATCC
15313 19111 19113 19114 43256
F1 2.18 100< 100< 100< 100< 100<
F2 5.45 100< 100< 100< 100< 100<
F3 6.80 50<100  50<100  50<100  50<100  50<100
F4 2.00 B50<100  50<100  50<100  50<100  50<100
F5 0.41  50<100  50<100  50<100  50<100  50<100
F6 1.00 50 50 50 50 50
R7 7.20 50 50 50 50 50
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Gram(+) bacteria

Gram(-) bacteria

B. cereus ATCC 13720 £ coli BHR-12
1 4 .
0.8 | ) 5
£ g
§ 0.6 é .
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0 8 16 24 32 40 48
S. typhimurimum ATCC 14028
S. avreus ATCC 25923
1 1
0.8 08
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§ 06 | [ gos Y
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1 1
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Incubation times(hr)
Fig 2. Growth inhibition effect

pathogenic bacteria

@-® : 500ug/mL, O~O : 250ug/mL ,o~A

€-¢ : control

Incubation times(hr)

of n-hexane fraction from on various

- 36 -

150ug/mL , A-A : 100ug/mL,



EMEd HLR2EES 3R PTIC ¥ A2 AHEES A5
5‘-417%} el A BYES 23 column chromatography 8le] 94& F7-28%28 &
A odd ohMHoOlE ¢ B2 (10 3:2) o 4uiAE PTLCE AN AFH
F7—2—1 ~ F7-2-5% % 5709 &8ge] vegon 47 48E 10 ¥ 20pe/mL
TE2 djAd Friste FFEAE 2AIS AT Table 87 2} Table 804 B
H F7-2-4%F F7-2-5 88€ 20 pg/mL 37} N2 L monocytogenes 5% 25 &
AL 243 AAPL 4+ YNNI F7-2-4 D2 A9 10pe/mL A7FA 58F
E5 3494 21971 Atk F7-2-58 8L 10 pg/ml #BIFA L monocytogenes
ATCC 19113, ATCC 191149] T4 & 2443 5< A H 2, L monocytogenes
ATCC 19111 3641, L monocytogenes ATCC 191129} ATCC 153134 disiA

T BAT 5¢ BF4E dA A

olg & AFAM e vie} gol o ANE FHEY 2MF YA
EHE Fr-2-58 29 dT8AHL, §840) o aER AFREA TE B84
24 7 ol AMESEE H714F S 24 o 229 eAE 2000 pg/ml F
H7FA L monocyto- genes 9 33& 43 JARtE A JdFFF acetone
FEES 1500 ng/mL A7MA L monocytogenes ATCC 191119 438 A3 9
Avte 2RROE G FHo] d5atgnt 29F F7-2-58 d4 : o Dot o
EREE 6:3:2 9 £92 TLC 4o AANZ T UVAAA By &
A3 R 0429 99 3o g ey, FART 244 59U R AolA g
Fe 24 240 Yeong &4 -r?»]%‘ AR 23 F U
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Table 7. Minimum inhibitory concentration (MIC) of the 2nd column
chromatography fraction{ug/mL) collected from n-hexane extract of Stachys
sieboldii leaf on Listeria monocytogenes

Listeria monocytogenes
Fraction No. Yield@A T C CA T C CA T C CA T C CA T C C
15313 19111 19113 19114 43256

E7-1 0.38 25<50 25<50 25<50 25<50 25<50
F7-2 2.83 25<50 25<50 25<50 25<50 25<50
F7-3 0.46 25<50 25<50 25<50 25<50 25<50
F7-4 0.45 25<50 25<50 25<50 25<50 25<50
F7-5 0.42 25<50 25<50 25<50 25<50 25<50

F7-6 0.14 50< 50< 50< 50< 50<
F7-7 0.35 50< 50< 50< 50< 50<
F7-8 0.40 50< 50< 50< 50< 50<

Fig 8. Minimum inhibitory concentration of the preparative thin layer
chromatography fraction collected n-hexane extract of on Listeria
monocytogenes.

Listeria monocytogenes
Fraction No. Yield@ X~ T €T CA T C CA T C CA T C CA T C C

16313 19111 19113 19114 43256
F7-2-1 5.1 25 25 25 25 25
F7-2-2 5.4 25 25 25 25 25
F7-2-3 4.0 25 25 25 25 25
F7-2-4 5.3 25 25 25 25 25
F7-2-5 18.0 25 25 25 25 25
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9. F7-2-5 &8 XMalAl Mz degHs;

243 g R2EEQ Fr-2-5 89 3o ToAste 73S st FAE
F& E. coli B L. monocytogenesSl A %o F7-2-5 P& zt7z} 20 pg/mL ¥ &2
7kt 32CAA 124 F4A7 #4 BEHe ARPu R oz g3 dAge
Fig. 3 % Fig. 4 ¢} 2t} Fig. 3. AdlA B &3 F7-2-5 &S Agsia gL
FAHRA E coli] MEE 023 A5 FAY mdol 2o FEHE 2 4 I A
TR YEER AMYALZ A5l Y BT T 5 ey Fr-2-5 o
2 A Axe dAxguZEez $3F 243 Fig. 4. BlA RiEutg o] Hxo
AEe F27F EELHAAA AXY WEEe) #28 AL 32 € & U =28
Fig. 4. AdlA Jehduiel o) TQ%% qelehA] 2 A4AJL AZAME Ax
o FHrt 2d2 K" Qe F7-2-58 #Hrlste wjkA 7 A=lTe B$d
Aol Felst AolAuA AE JLE % o] £28 A& & & gdud ol A%
g FE2HEY APz AT Axoo] guigel dojut 4oz F3E = Utk

10. B-galactosidase 24 &3

243 4 F2ES FAZ A A o, XY SA4FEE golry) 9
3o 24 A FEFY EA%AM E colis] MEAd £4 8t B-galacetosidase
242 F3%%c. Fig. 594 2 wle} o], 2H54E 7lalE daTdM9 g

-?" 68%° 24& Yl #4bg Aulsld @& B-galactosidases] 12% A=

olzig Aztg x ‘a 1F 4 28 GART Ay &3a0t o 2ee,
toluene AT vasge A2 gaart 249 Aoz ¥9¥ £ ANt
o] A dAEWZE AYIAAIME A dehdided, olg e FT7F o3
£249% &8 F2FEL /e Aoz FAHTBR]

1o
A
022 dtx R4S 7}31] FAETE 10022 AL |, 243 4 58 A=
&4

24% d 2HEA YA @ ¢AAE SHEY] dste] 2AW 9 £3EQ
F7-2-5 ng/mLE =& 40, 60, 80, 100, 120 ¥ 180TCelA 30%2t €4 & ¥ paper
disk o2 HFA# 5g Ak Fig. 614 BE vie} Zo] AdaFQ E
coli®] B{AHNE HAY 23 ZE AT 259 Aol AEAHFo) 17~
19mmeolgict. ¥ pH ABAAE A7l fste] 247 9 ¥¥F¢ 500 pg/mLe
pH 4. 6. 7. 8 R 1022 AT F 1A $F F pH 72 FHI ohg 244
FE F AL AL 2T A AS AdPo] 17-19mmAEoldM BYERZ
A A G AT Aolg et B 4 idch oA F A zMF £Y
Eol golu pHel A=z ¥ zy, 7bEA WEgdE FFAR) 2R
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Fig. 3 Transmission electron microscope of £ coli BHR-12 A! Normal cells
(Control) B, cells treated with F7-2-5 obtained from Stachys sieboldii

B

Fig. 4 Transmission electron microphage of Listeria monocytogenes ATCC
(A) Normal cells control B, cells treated with F7-2-5 obtained from Stachys
sieboldii
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Relative activity of
a—glgctosidase

toluere hexare S. R. Extract

Fig 5. Membrane perturbation effect by extract Stachys sieboldii leaf on E.
coli cells

(A) (B)
Fig 6. Thermal stability (a) and PH stability of Stachys sieboldii extract on
E.coli plates
(A) Thermal drgree, a: 40T b: 60T c: 80C d: 100C e: 120T f: 180TC
(B) pH, a: pH4 b: pH,B, ¢: pH7 d: pH8 e: pHY
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A7 A 2N 229 soD B4l A3

1. SOD 4 dim

AAS A A G E FH A4 Fe sl superoxide (O2)E
superoxide dismutase (SOD)¢] €3t AAHELD B 489S 243 F£E9 SOD
TrAD B2& <ot 1Y) 989 4% 243 E YAk (Table 9). 247 $28
9 SOD #4& 43ty A3ted Pzl HAeo] & ALoF ¢z EHdRxo=E
Q! quercetin 2 %A catechin®} ¥lud A AR FE2EL 50 uw/ml & HF7t
89 W A4 44 4753£1.60 mg, proteindl uldte] B2 quercetin® 73
$- 50 pg/mL 7} SOD7t 74zt 57.24+1.74 mg, proteinol Q3L catechin®] 7Z$-
50 pg/mL A7}FolA 24 4896+1.23 mg, proteinel Gl ¥ ARAH ¥ FF
£ SOD ti=79 querceting SODEUE &7 wtoy 5319 catechin 84 %
A9 vl &4 Jehid

AR W s 2EHAE AAE B Ak oldte] A F(reactive oxygen
species © ROS)ol #A @t o8¢ §3 #oizde Axge A Ao 85t
Fodg A& AAI DNA €48 dod WHolE Fxsin aidy &4
st BEEFAY, & D o G A GH23]

2 AY AolA 247 FEF] A A4d 2AF] Yv Aoz AddHd

2. B3t X ®e A 5T

Linoleic acid7} A @l g #AASE 84 g4 &3+ Table 108 2} F4tz}
AdE dEz:To POV7F 12452 meg/kgel W 243 FEEE POV 1822
meg/kg o 2tz vl3te] 854 %o dA EAE Jehldn A AHEHI A
v g2 FusARA 2T cateching A$E 784%9 AA&S Vel D
quercetine 806 %9 AAEE vieliUch olge HY AFAAA 24 T%E*’]
AY giasiA2 433 catechin® quercetin¥ ¥lms] 2w X2 #His g7t
T e SFEOE G4 YEU
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Table 9. Effect of ethanol fraction of Stachys sieboldii (S.S) on superoxide
dismutase(SOD) relative activity

(unit /mg, protein)

DMSO 0

Catechin (50 ug/mlL) 48.96+1.23
Quercetin (50 pg/mL) 57.24+1.74
Stachy sieboldii (50 pg/mL) 47.53£1.60

Table 10. Inhibition effect of Stachys sieboldii (S.S) on peroxide value (PQV)
from rat liver microsome induced by Fe® -ascorbate system

sample POV (meq/kg) Inhibition (%)
Control 1,205.7 -
Catechin (50 pg) 224.7 81.36
Quercetin (50 ug) 216.6 82.1
Stachy sieboldii (50 pg) 248.8 79.4

Inhibition Each value represents the mean value of duplicate determination.

(%) = [1-(sample POV/control POV)]x100

In vivo A Y microsome ¥ Wig X AFAsd s
malondialdehyde (MDA)Y] Z2E Table 1L.¢] Yeludch, AR Fasge) dg
A A% gz2F8 10.53 nmol/mg protein ol o}, @Azl BAo] =& Aow
4 4% 25 50 1g B7HFYL W 2.80 nmole/mg, protein®® 73.4 %9
A4 EHE £ 5 YAtk Cateching 50 pg A7HE 39 2.64 nmole/mg protein
L2 749 %9 A AFXE YEUWUR, quercetin® B 2.10 nmole/mg,
protein® 2 79.3 %9 oA &EAE Jehisich. o)de A¥ Ass "ol AP
FE2E2 AAYAE A4 e 438 ¥ HoF AE "ol
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Table 11. Inhibition effects of Stachys sieboldii on lipid peroxidation from rat
river microsome induced by Fe® ~ascorbate system

N MDA Inhibition
Sample (nmol/mg, protein) (%)
Control 10.53 -
Catechin(50 ug) 2.64 74.9
Quercetin (50 ug) 2.18 79.3
Stachy sieboldii (50 ug) 2.80 73.4

Each value represents the mean value of duplicate determination.
Inhibition(%) = [1-(sample MDA/control MDA)|*X100 MDA means
malonaldehyde.

3. guE 40 M

& o 8% in vivodlMel Fas 8L golrrl Yty 24T FEFEE ratd
25Uz Azl 4o el ¥ 2 microsome B EAstE SOD, catalase R
glutathione peroxidase®s ¥ 434 &i o vAE 43S AESAC.

Fig. 79 A E& ute} o] 48 BESQ FHol M98 (CClE NElste g 7
As AAE AU F 283 2229 SOD #AE 23.8+1.23 U/mg, protein
22 CCl a9 103+1.24 U/mg, proteinel vt £4% F2E& 200 mgke 3
724 14.36£1.30 U/mg, protein®2 CCly A& vlshe] 384% Frhstgien,
500 mg/kg A7HEAAME 17284204 U/mg, protein® & 67.7%9 712 #9449
A=At

CClie cytochromeo] 213 C-Cl A¥o] slojx¥ M trichloromethy! radicals®&
ABAska 09 wH3-8led trichloromethyl peroxy radicals® MA@t o1€A AA4L
radicalst: M E2e| 912 polyencic fatty acid®] methy! carbong F4349 7
A8 AL opr|ste DAXE HAAAZIT26] 2 4F AHEA CCu AT
LENFE AU SODY BAe) F/lske Aoz xol Hadl AAE 9A
e Aoz Asd,

n 0%
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Control
CCly treated

S.S 200mg/kg
+CCly

S.S 500mg/kg
+CCly

0 10 20 30
SOD activity (U/mg protein)

Fig. 7. Effects of extract of Stachys sieboldi on superoxide dismutase
activity (SOD) in rat liver microsome
S.S : Stachys sieboldii
*  p<0.05, significantly difference from normal control
* k. p<0.05, significantly difference from CCly treatment
Each group represents the mean £ SD

4, Fig. 9t 244 222 Hd 2597 R4% T 2 219 microsome 3
of 2A%E catalase BAE AT AY AMSE WX T catalase BAEL
19.05+1.26 U/mg, protein®] .21} CCly AP AE 9.14+1.41 U/mg, protein
o8 CCl Wz Hale 541 % #4390y 200 mgkg A7IEAAME
12.43£1.17 U/mg, protein2 CCly Helzol vlstd 359 % F7H8tda 500
mg/kg H7IEA A= 15.07+1.28 U/mg, protein® @ 72.8 %9 =78 Jeho]
Fro4g0) Atk

Fig. 9. & =43 F2EL rlgd #Asstg 2373 A8 % glutathion
peroxidased #4& A3t BERFAME 9.80+0.25 1U/g.protein 0] o1},
CCly A |20 Mt 2.46+0.20 IU/g.protein &2 tlx=Fo] 83t 78.7% @454
ooz diF 2AE 200 me/kg FAE A4S 537:0.13 IU/g protein & tj
2o 1dtd glutathion peroxidase® #4o] 23.54% Z7}8}9 2, 500 mg/kg &
AT oA 8.08+0.23 IU/g.protein®. & 35.03% Z71go8 £+ ‘?‘;\‘4
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Fig. 8. € in vivoold A% 228 Aol7} 7+ microsome BE 2 <& it
o A& JEudc AN AEE dzed kst Ade AEY
malondialdehyde(MDA)E 1.64+0.16 nmole/mg, proteino]loyt CCly A&l FelA
= 3.34%0.24 nmole/mg, proteino]lg oy}, 200mg/kg ArFEdAME 2.27x0.11
nmole/mg, protein®® 32.4 % #4393, 500 mg/kg A7 1.74+0.15
nmole/mg, protein® E 48.7 % TAstd foldo] dFHAUTL

Control
CCly treated

5.5 200mg/kg
+CCly

S.5 500mg/kg
+CCly

0 10 20 30
Catalase activity (U/mg protein)

Fig. 8. Effects of extract of Stachys sieboldii on catalase activity (CAT) in
rat liver microsome
S.S : Stachys sieboldii
* © p<0.05, significantly difference from normal control
* *: p<0.05, significantly difference from CCls treatment
Each group represents the mean * SD
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Control
CCls treated
ssf

200mg/kg
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GSHPx, 1L/ g protein

Fig. 9. Effects of extract of Stachys sieboldii on glutathione peroxide activity
(GTHPX) in rat liver microsome.
S.S ' Stachys sieboldii
* ! p<0.05, significantly difference from normal control
* %! p<0.05, significantly difference from CCls treatment
Each group represents the mean * SD
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2B 2o o Z4F AgSAY G o AgH S zA Pt

34kl o8l 4kstEE 59 BASE superoxide anion radical(Op )< SOD
of ojste] ol 2UEAT ol FEl7|Eo] Aol £4% doFd FoE AR
LN 3

E 49 4 2n OgFe s 4o oA m2art A9 A vewth aE
3 #HE o]43 Fe® -ascorbate systemol A% catechin ¥ quercetinzte] tizF
2 3% microsomed] HAt3 Ao oA Zng 4PE A ol dEAY YA

gAle B2 2nE Jehido. 84 Ata 2 AddAE SODY @4do] it
sl 2 2ol catechin® quercetin® A& o4 xR A4 *e £F9 1%
S el

2% 289 E 4A¥4dn A9 29 microsome® SOD, catalase,
glutathion peroxidase @ @ FatalZ o A da ads g4k 549 Lo
2, g4 NELS BEHY 23 5L 4y Aoz g4d.

Control
CCly treated

S.S
200mg/kg
+CCly

S.S
500mg/kg
+CCly

MDA(n mole/mg protein)

Fig. 10. Effects of Stachys sieboldii on lipid peroxidation activity in rat liver

microsome.
S.S : Stachys sieboldii
* : p<0.05, significantly difference from normal control

* % @ p<0,05, significantly difference from CCls treatment
Each group represents the mean +-SD
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SDA HES 247 £25 27 200 2 500mg/kg BWE 637 Sojste] &
#, AT SHAHEY % USE Table 12914 ME ule} 2o Table 129
A Be vksh el ARE 200 R S00mgkg ¥ T4 g9 Ty uE e
mitochondria g £ol A 131414243 2 13162¢6.42mg/g protein®. 24 Wz 189
(129.45£1.26 mg/g protein )of thulaled 101.3% 2 101.1%2AM, z+z 13% 2 1.1%
o gH2HE =28 AFEAS AAHAG. 28 microsome FEAME AR
& 200 B 500mg/kg & Yo agelAd vz 2R uistd Zzt 14% R 2.8%9
FALHES] 2AAA dF E¥st A9 YTk olH T AlNe 24y FEE
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Table 12. Effects of Stachys sietoldii on cholesterol levels in liver membranes of
SD rats for 6 weeks

Control(7) 200mg/kg 500mg/kg
Mitochondria  129.454+1.26 131414243 131.62+6.42
Microsome 87.83+£2.42 86.63%£3.41 85.43+3.62

Powder of Stachys sietoldii : Stachys sieboldii powder of 200 and 500 mg/kg
BW/day added to basic control diet; *MeantSD(mg/g protein) with 7 rats per
group; Percent of control values.

2. Alxof g3Me HIt

7b. M Z=Y /54 (membrane fluidity : MF)

A Z9 f#% 4 (membrane fluidity : MEF)o] 7I%o] f9&sok &34 (homeostasis) e
FAE F U4z AW GAr f9sA AY"e 5 Aok ASE T (chronic
degenerative disease)ol@ el el Fvtol] whe} MET fEAol B & wobd A
AW 0 B ohgy wgza 344 @ dSA 2438 SDA R
Ed 65 $¢ 54 g A 23 ALY B3-S $AH Table 13914
Uehd vhg} o] 24 B2 59 289 AXT FEAN XNE ¥E 24
Z B2g 4z 200 2 50mg/kgd FAE Z2F3E BY 3 239 mitochondria
YRl 200 2 500mg/kgd 2 RHF e MFE 294017 3 3.20+031%2=2
A gz 289 265:043%9] Wiv] 111.49% B 1252% 2 A, 27t 124% D 25.2%9)
Q) MFS 2717 9RHNUG. =8 7% 239 microsome FEIA 200 B
500mg/kg# Fo 1§ MFE 7421032 2 801:021%22A dix1§9 62:0.12
o] Hlate] 1198% 2 120.1%=A, 42 198 2 20.1%= F&3<U MFe F7 &+
7t AAHAL}
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Table 13. Effects of Stachys sieboldii on membane in liver memvranes of SD
rats for 6 weeks

Control 200mg/kg 500mg/kg
Mitochondria 2.65%0.43° 2.98£0.127 3.32+0.21""
Microsome 6.240.13 7.43%0.12" 8.01+0.21™

Extract of Stachys sieboldii of 200 and 500 mg/kg BW/day added to basic
control diet : *Mean=SD (% polarization) with 7 rats per group; PPercent of
control values; "p<0.01; "'p<0.001 compared with control group.

Mz B2 Foanst A 2ufeld MF/F e AHdE 57
B 9sle 7+ A 9] mitochondria ¥ microsome
27 200 R 500mg/kg ¥ M FA2HEY WFHS
A 7] & o]E 244 B MFY 7 23 23 F
o e Ay #del ¢lg Aoz #ad

?2_1:.419

SDA HE iz x4z Eoe] Foo o8 33 = 84 Ahe A4 HE
B7sk7) $isted 1B YA 28 2 Fe¥-ascorbate® FET FA A28 27 2z

g4 Ata(basal oxygen radical : BOR) ¥ &= &4 ’\‘}i(induced oxygen radical
JOR)Z &3ty o]E 84 A4HE B4 - sl B él—}“ Table 143 2t}
1Rz A BORY AAF zZtzte] vAle 248 B2 43Fg vlwsid ma
A2E 200 ¥ 500mg/kg ¥ F93F9 mitochondria Qv:‘ﬂl’ﬂ BORY 442
1.8520.16 2 1.70+0.21 nmol/mg protein/mingA HE1E9(2.3320.14 nmol/mg
protein & 100%)Z tiulsh Zzh 20.1% 2 27.19%9 ©]$ 93 BORY 44 o
AEZR7T JAHEAT micosome BENALE BORS AL 253+0.14 D 2.48+0.16
nmol/mg protein/min®. 2M W=1F 9 2761023 nmol/mg protein/ming 100%)%
wulal zH2 84% o 102%9 #9X BORS 44 A4 &d7 QAHAG. uvHHst
A BHeg At GEF IORY A nxe 4Pe sty 2w AEE
Zr2y 200 % 500mg/kg¥ FAF 2E 9 mitochondria 9 HFEAM T 2.1%, 11.8%9
IOR A8 9A%¢ Yehiden, microsome ZENA IORY A A e
247k 15.6% R 164%, F213 <l IORS A4 dA&7%2A £33 I0RY A4 o
A ZH7Y AR AU
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Table 14. Effects of Stachys sieboldii on basal and induced oxygen radical
formations in liber membranes of SD rats for 6 weeks

Oxygen radical formation

Group (nmol/mg protein/min)
Mitochondria Microsome
Basal oxygen radical(BOR)

Control 2.33£0.14° - 2.76+0.23 -
200meg/kg 1.8510.16™ 2.53+0.13"
500mg/kg 1.70+£0.21™ 2.48+0.16™

Induced oxygen radical(IOR)

Control 13.10+0.93 - 14.50x2.10 -
200mg/kg 12.83+0.82 12.25+1.58%
500mg/kg 11.56£0.95" 12.1741.39"

Sample, 200 and 500mg/kg : Extract of Stachys sieboldii of 200 and 400mg/kg
BW/day added to basic control diet; *Mean+SD (nmol/mg protein/ min) with 7
rats per group; "Percent of control values; "p<0.05; “'p<0.01; **p<0.001 compared
with control group.

243 289 Fode 24 249 24¢ WS 2oz 4T F A& A

E 718, 248 $389 F4AE IORY JA &FHel oI microsome Q-v-
AN Fedel AABHAA mitochondria HEANAM Freldel AAFHAA dgtvhe A=
HRo, ojgs &g st Fe] tary] oz Az

fz o

l'l

ch. Fabst x|Mel M4 ofX F3

AEekel AHe] A dae THL Wl 4dtd | 445 LPOE ZET AL
EA4 o2 At Ay =59 A 2A2 4dA ok =39 A F2
T FERAN 0 2HFe AR sty sEd22A Bzt A ipid
peroxide : LPO) AAe] wiX & 247 £&89 9%& 4 - vzsd E¥ Fig
113 2o,

283 2g#H 29 HrtdA LPOE 289 %4 8 S(malondialdihyde : MDA)S &
¥, OPE 712RdIaF(GC=0 group)d A4F 2 it 43t 8-OHAGH A4
FE EA% Hrrdg, 84 i T3 EXe 23 AXFe AF AR 3
o o%t matsl =& (lipid peroxide : LPO)S] A4, dad AR FF o3 43}
@l A (oxidized protein @ OP)] A4 2 #Hatel FHY SQWeld BAE & 8
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Fig. 11. Effects of Stachys sieboldii on lipid peroxide(LPO) leves in liver
membranes SD rats for 6 wees
S.S 200mg and S.S 500mg : Stachys sieboldii of 200 and 500mg/kg BW.day to

.

basic conrol diet, *p<0.05; p<0.01 compared with comtrol group.
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1. 2N FEE9 MY LDLo dist shaist g0
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40, 60, 80 ¢ 100pg/mLE A st 37CAA 1843 £¢ wi%d F TBARSE &
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Fig. 12. Concentration-dependent inhibition of macrophage induced LDL oxidation
by extract of Stachys sieboldii .

LDL(100 pg protein/dish) was incubated for 24hr with macrophages in Ham’s
F-10 medium in the presence of extract of Stachys sieboldii or absence(control)
of the test agent. The LDL oxidation was estimated by the formation of TBARS
and expressed in nmol equivalent MDA as described in Methods. TBARS
produced in cell-free conditions(medium+LDL) was subtracted from dose of the
dishes containing macrophages. Each point is the meantSEM. of 3-5
experiments done duplicate, while the data for a-tocopherol are the average of
two experiments done duplicate.

Esterbaner$& Cu™ w7l LDLS 4tshe] Qlold 2~25A7 A% wioFste] As}A]
At aeid B ATAME 1842 mMIIEA SHAREY ol g "o
A ARl @& LDLY Azl 9o} LDLY Aol EA3He FastAld o stq
g7t G Wl g2l
dgud vlgn A 9 E9+ e 7
2% g8 138 Yl 4 o,
o] Sl g ¥ex &= AgRds 4

3 A 7h2 18A12k0) 2‘4%‘?’#4.

AT LDLY H2o) WF Gl e
= gujg NeE A¥e Yol LDL Y2
AL

| Abst7h doid = gl7] dEe] dse da

[oy]
(5]
3



2. LDLE tzholl b2 electrophoretic mobility

LDLY 43} oA g dotir] st 244 388 60u/mL R 80pg/mL& M
7veke] ARG ZAW Table 159 Jehlilcl olw LDL 4% 28L& zH7
60pg/mL 2R 80pg/mL H718tY macrophaged] ¥ol 37ColA 184 & wiFE
% LDLY oA E A 23 native LDL ¥ dz79E Aot ARt & £
o] H7bPE native LDL BohE 97 Egtoey LDLY dxFRUE o] FAH
7b AL AE B 4 Audisb]

Table. 15. Antioxidative effect of on LDL oxidation as extract of Stachys
sieboldii assessed by electrophoretic mobility

Relative  electrophoretic

Incubation Condition - P
mobility
Native LDL 1.0
LDL + macrophages 1.88+0.24 <0.05
LDL + macrophages + S.S 60upg/mL 1.23+0.14 <0.01
LDL + macrophages + $.S 80gg/mL 1.36%£0.10 <0.01

LDL(100#g/mL) was incubated at 18h in DMEM medium in 35mm dishes
containing macrophages in the presense or absence of the extract of Stachys
sieboldii. The electrophoretic mobility of LDL was determined in agarose gels
as described in Methods. The electrophoretic mobility was measured in mm. The
data are presented as mean +S.D for experiments.

3. ZATE FEED o2 gMSAS} vl

A 4tgl & LDLo] 4kst7t A EW cholesterol @ cholesterol ester HElZ &9
ol Fxog BAAEs $25 7] 4t Macrophage, J77401 LDL % 4% F%
B Hrbste) 1BAES A £ Z3E 29W TBARSE 243 %8 a
-tocopherol R HEtUCS vl e ZFEE el

Z2RHor M FEELS AIY LDLo) uig #its mnst $2 Aoz ddd
t}.



Fig. 13. & 2473 $&23 Fasiyol oz g ¥gw ¢, Eadsd
macrophage, J7749] Ea8lo A 18417t wias & TBARSS Z=A3-gr}l. TBARS
£ 246017 nmol, MDA/mL |9, native LDL® TBARS uwlRFdME
26681026 nmol, MDA/mL ol%ov, =47 %59 TBARSE 7432014
nmolMDA/mL £ a-tocopherol®] TBARSE 7.03:0.16 nmolMDA/mL & ®lg® C
2] TBARS 6.83+0.12 nmol MDA/mL .t} ozt Estey, TBARSe =24 &
Zolg o} B # JdNe = a-tocopherol B HEFT C9 ¥]£d LDLo| g ¥
A8 Fel dE Ao yubwd

w
(o]
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o
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Fig. 13. Comparative antioxidative effect of extracts of Stachys sieboldii(S.S)
vitamin C and dl-a~tocopherol.

LDL (100 ng protein/dish) was incubated for 18 hr with macrophage, J774, in
Ham's F-10 in the absence (control) or presence of Stachys sieboldii(S.S 80 1
g/mL), vitamin C (80 pg/mL) and di-a-tocopherol (80 pg/mL) eith 10 Pmole/mL
CuS04 Data points are means of a typical experiment (out of three)run in
duplicate.
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LR
e 32 Q_\m 71*‘E T‘: -3 3FTH(10).

2 a3t 019} Zol Be AT ByEa ofAzA Fggigolu M ¥4 B
Aol B A7t APEGX @e aMFowny ¢ A3 L gas gYze =
A3tk
2. 7 9 g
Jh AR

hel

H
aNde F2& BF 3BUS $2A7 flasklol 500g9) AEBE ¥3 ANBEFH
o 109 Fe 5% AE&L st} 60°Ce F&A3NA 1243 B¢k 28 wE 23
T A9 FNE AFHEET. oHL  rotary vacuum evaporator (Eyela
N-N-series, Japan)& Ab§-8lo] FHsla o]8 F44xd 3 Uil 4Ce W%
To) BEsbEA 4y Agsignt

2 48 52

5-6 F#H o 4%, C57 BL/67A } 2F WEHGFEAG (35 )0 793}
o AMEBIATE 2EE 20¢ 2, HYFr|7} 12471 Y2 $xee ndAlged 2o
SE3 FEsrdo. 484 U}%_% %_13.} zA8AAM A FEL FFAM
AENAT ARE FERA AEAS S84 237 veag AdS TEsAh

& FE529 olfard dg B2

2N FEE 0mLel %% 100mLE #Aste F5ule) go} 4&FA He 5
UEE stHT. (o)A G 5ota]).

243 3289 FTHL 219 B¢ sgon %L 3/ 59tE/21de] HEE g
=3
TAAE : vFeozRE Yrad Eoe ngn Zo] Agsitt st AZRE
£ ¥]%4& Hanks’ balanced salt solution(HBSS, Sigma, St. Louis, Mo)ol A =3
EEE slide glassZ 2= A g&ele gurs ngozre $3AAY. o
of £¥E HY¥FE 2v¥™ YT P ZFH4Z A8t hypttonic shock® A7 }
29 dz27E gl 25AZ T EZGAAZE Yoons(1)el Hel

2 EEstdk nhe-29 7ol Brewer's thioglycollate broth(Kifco laboratory,
detroit, MI) 3 A& A 39 %, 1% fetal calf serum(FCS), 10 mM HEPES, =

2o Lo
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g3 #Hy4dd (100gg/mL)el #71€l 10mL HBSS(calcium 2 magnesium F#7HE
olgdte] B 4FMEE +UHY olE RPMI 1640 AWl AFHAA 3
TCol A 3AZ Wi gd F RAOR gL HEEL AN gFAoz AFste AA
3 BEAMIEL 25 mM pyrophosphate$} rubber policeman® 33t} H4 4 A
2 Agsldd. ¢ AEFEZE mouse mammary carcinoma AX9 mouse
leukemia A1 X, human histocytic lymphomaZ AH-&3l ).

4) Ha o gxol Zdof ojxl= ZME Y FEE0 HE £F

A7 el M9} ko] Fulg AZE flat bottomed 96 well plate2] Zb welld] £5& ot
& drle dY Fre 24%d FE2ES e FHo] 02 mLY HEE 24
i 37C, 5% COZ wjgrlel ¥z 72X wigatdd. o] o wiFAME
3H—thyrnidine(aH—’I‘dR, specific activity : 2.0 Ci/mmol, ICN Biomedicals, High
Wycombe, Bucks, England) pulse® 05uCi¢] *H-TDRE& 7 welld] W23 8 184
Ao 7hate] AAstm, *H-TDR

incorporation® %3 & cell harvestor® glass fibers] AXE $88 & p-counter

o]-&3tsivt.

-

5) erM =z 9 MMM
MTTE ol&¢% Patod AAETHI2). MTTE PBSE9d Sme/mLe
TR HRE = @ dzate] 4T9 o} F¢ Fo] By, Bad A
3F o)l A& HAbel Argstgh W% 9 micorplated 7—¥ welloll Al A &9] u}
AE ZA234 160pLH Hrrsk ) °] o AEE FFR e welldd® MTT
gl 7k Fh 37T, 5% Co2ell Al 4417 vl d $ A2 vl E A 71e o
AE 228 27 8 F 4L A== GRS 4 welld 100pLe] DMSOE 7Hg
$ A& A plate shaker® ¢ 20-3087 £E5o] & g ELISA reader (Micor
plate EL311)E& AH&-3l) 570nm % 650nmolA S 3 =& 2338t

6) TH= ofg

THEZF  o}8e  FXAuE  phycoerythrin(PE)-conjugated rat anti~-mouse
CD4(1L#T$) mAbs} FITC conjugated rat anti mouse DC8(Ly-2)mAbE o]&3t1
IL-2 &4 & FITC- cojugated rat anti-mouse CD25 mABE ol &3ld £431%
123

7) thAl M Zof o 8 Nitric Oxide (NO)M &t £
BAAAEE Axwde 5x10°%mLe ®Er7t HEE  ARFIY FN-v
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(10U/mL)$} LPS (lpg/mL)e] =p2sle] 48417 vl Fstm 2 w9k A< Uie] NOE
Griess [31¥+&o] <& =A3tgdo. £ 100uLe wWF 2ol 1% sulfanilamie
diydrochloride(60% acetic acid)&%# 9 100uLE 7lste} HLolA wrajsbgdch. 208
% Elisat57] (bI0 9 iINSTRUMENTS iNC, MODEL el311 sD& A}&3}e] 800ug
M8 4 HEANA SIONMIAY EF 58 24340

8) Tumor necrosis factor(TNF)e| 97t &X

Tumor necrosis factor(TNF)®} &4 & ELISA kit (Genzyme, Boston, MA)E Al&
st} AlE)BtALh & 24413 B 8 TNFZHE 96 well plate o] 3237 5 A3
I o7lel FA 1000 E3 1A B %Bwell plated] A ¥ A AT Tween 20
o} 10%7F =A A7tE QASEAPBS)eE HHE 908 £ ¥ TNF GAZZ
ZAG HEAAY ol MHT T 608 ¥ peroxidase’t AHE T G FAE
HEAl7)1a oA A3 ohe orthophenylene diamine£-& 1583 wkS Az
05N HC| &94& A7bsted w44 ARAAZ ¥ 4500m FAAA FFEE A3}
fch ®FE TNFE - 3200,1600, 800, 400, 200, 100 2 50 pg/mLe ¥ =2 =43}
o #7 &AL EFEAANAMY &E FFEZ ZAZ polynomial standard
regression curve® FAs: HAY FTA AL s|Foezm Ha o
TNF] & T3dh(4)

9 HAMES EHAS &5
EFYAHE B24%5 L fluorescent micorbeadd o143+ flow cytometer® &7
sk (5).

10) EMZ M X (BI16F10)2] " Xo| &3

2 A AR GHMEFE BIGFIO vl$2~ EME HE (Tumor Repoitory of
the National Cancer Institute, Bethesda, MD)EA 10% <$®o} &%, sodium
pyurvate, nonessential amino acids % L-glutamine©] 354 Rpml 1640 wiAd] %
Atk FHAEL Fule g$EA7) GATE 005% trypsin 0.02% EDTAE
o2 $£ystd 23 #As PBSE 58 zAst9th BI6FI0 AX 2x100% +
S22 uAwg oo FAY T 4GAd HE AASNE ZAT 2 B

AA3 A 6.
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. A=
EMZE Ad WEA A9 A Austsch

: : o2 23 &k 69%69g9 B
4 AxES WeEdE 412 124834 33 ;’F% 3t GF/C(47 mm®, Whatman)2 7
k) . FEEE 300mLY 33 7/

st
Fol % ¥ A4, 2 A E, 1ee Eai 119 MeE EEE
F 2 4¥E ALSohe 30 33 wE RyaAT. A7 2H8L FHeo
Ng A%Fo] g B2 &2 25 482 AVHATD

1) Total polyphenols ® flavonoids &% &4

247 Welo]  total polyphenols 8-S Folin-Denisf[11]e2 &3t o
€ FE2EO%UEE ImLd F2E 500/13'%-.‘ 23))&9%4 01mLel Folin-Ciocalteau
Ao 0.1mLE Aol 3BT Ao WX £, NaCO; X389 02mLg 7hate
2 43 FFHFE 2mlrt 97 iéﬂ%}fﬁ edd 142 5O AT 3 F,
3,000GAIAM 108 B¢ AAEstn O A54e Ao 728mmAAN FFE=E 4
sk Caffic acid®l HX7F 0, 3.125, 6.25, 125, 25, 50, 100 pg/mL ©] H=% 3
o X% FFHLE FAHY FAEE T2 $aksAh
Total flavonoids #3& We g FEE(%WES Imlo] $&5F 500w &)
diethyleneglycol 2mL, IN-NaOH 0.02mL-& 7}8 ¥, 37 C A AL 5¢
WA F, 420nmoH FEEE SHsE @astEd7]. °f W Rutin®d ¥=7 0,
3125, 6.25, 125, 25, 50, 100 pgg/mLo} HEE st A3 AF Moz F=E 4%
e

2) DPPHOl ot =2 Zos 53

DPPHY H|m# <A oz vehgd Holvl nzpag JepdAw 43
24 ZE €39 gty Mol &AA o2 T HAG olgstd 1asA ¥
28 84 E EAHY ¢ ABBL 7 v ¥R BYsd FE2F ARE DT 4000
£8, 2,000 gg 1,000 ug, 600 ug, 250 pg, 12513 pg, 15.64 g, 7.81 pg, 1.951g& & A vl
@& 4mLel %< ¥, 15x10% M DPPH wghe €9 1mLE #7892 ¥ o
=T BHA, BHT, a-tocopherol® #H7] 3027 ALdA WA § £ 517nmoiAM F

=g FAsHh

Lol

s
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3) T_‘.A};‘. x'xl 3JA‘| O{Z*I‘E—; %

FA5Ad g4 dAT EH3 L linoleic acidE AF4s mdz std &3yt
9. N8 A& A8 20mL FHH linoleic acid &4 (linoleic acid 25mg<
AegE ImLol 43 057 mL9 1M phosphate buffer (pH 7.0} 225 mLE 1, o
ged 44 10mg/mLEER AT £22¢ 0L ¥ Hristgd AE A5g A
FA7171 f8 A S 2AEAZ 3340 T wigrle BdEg qd AAHE F
AgE o %E ferric thiocyanate Wi o2 HRsgon, 2T 02 BHA, BHT, a
~t0copherolf'“- ArgatAch & wgd AEY 0 75% WlEe 485 mLE AYEH
o ¥3 Z4e ¥, 30% ammonium thiocyanate S0ULE ¥Hgodo] 713l T 3E 2t
WEA71 35% QSR 9 20mM ferrous chloride S0WLE HHg-<fof 7}psted
HeudE 548 UVNVIS 23 FEA S o848 500nmiAxe F2=E A3
%t

O)’

4) ofEMA AN ’g

Kato ${15]¢] W2 1mM NaNO; 49 2mLd & AE(FFF 1lmLd 3%
& Imgs &M)E lmL’z‘J 7k3tar, 01N HCL 02M794 @590 pH 1.2, 3.03,
59702 2H& ¥ uig g Rug 10mLE 2k o] $9L 37 TAA N
e A2l F 4 e ImlE HeE 2% 248 Y 2mLek 30% £ fH40F &
e]% griss reagent 04mLE 718 F A 2oA 158 HX3 ¥ 50nmolA F3E
g FA8AY o EBAYE A% S & AT T3 giF AE A7 §¥%
o wRge Jehfar

olr
JI)I'

5 & mazole g

st g4xst 7 58S Ul ddolAHolEe F2EL s 4y
(# 7 :3cm, Zo):67cm, YRH=7]: 63200 Abg-ated Rl £& Sujas &
2EXEFHELZF (70:30:5) 9 o}‘*—g ol &3kt AHe W A RE 279
dgo 52 ol HolE &8¢ Y32 1.0mL/ming £E2 £& L£uE A
A AA F 67Re] 28oz Uren, & &S A4 str] g8 gAY #g
FAAE o] &alqich Ao £ DPPHEH S o] &3 38 S = 245
, UV/VIS 8% ZEAZ EFE satol 24EY

leo

Kol

(=2}

) 45 Falal e 725

BHE azetEades 23 azvlEadde] 2¥S 6719 Yoz BFHEY
A8 ALgEAT AJ HegE 222XE : dag @ 2H5S (70130:15)9] §29)
AREE A2 UV light A&7]19F 10%HS0401 1%9] Ce(SOHE =9 A7} AR
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s} Rigtel iR

7) 7171 BEAof ost Fx geol

7h HPLCe| €& £2 AHA

TLCe} o3 a3 FAAHEES HPLC(Water CO. Model-490E, UV detector) & ©l
£3te] AABGh. Hypersi ODS CI18 (30cm x 39mn ID)column® o] -§3he

270nmel Al 283}kl Mobile phase® % chloroform : methanol(9 : 1)9] E &gl

& AHE-EA 3, flow rate® ImL/mino)d 2dsHA 2gsHd.

HPLCS ¥4 27 mobile phase® Acetonitrile : water(15 : 75), column Hz0

SilCig tempercture, 307C, Flow rate(ml/min) : 1.2mL/min. Detection UV

Xma=322nm.

W) 7171 EA4e % 2 4

(1) Infrared(IR) spectrum

AT B2 0lnge KBr Smgd & e §£ g bl vh4sle) KBr pelletS

TE o4& Perkin Elmer 841(USA)E AH8-3te] 249 IR spectrum® ZAMSHAT.

(2) Mass spectrum

A £4 A2%FE CHLhY %9 ¥ Hewlett-Packard Co.2] GC-MSD HP 68%0
series& ©]-83te] 4138} Hmethylsilosane, 24m x 0.32mm).

(3) 'H-NMR 2 “C-NMR spectrum

Varian UNITY 300(300 MHz)& e}€3t9d NMR Spectrum® ZAeAth. NMR
SpectrumE &EAIE widE, 4AFE B2 05me 0.75mL CdCkel =94 NMR#&
tubed] ¥ I NMR Spectrume HL § & ul2 o7]9] acetic anhydride 104E 7
3l acetylation A7 ©H& NMR Spectrume ZASIEtHColumn @ 18em x 0.5mm).

A 12 A Yg R AgEe A% g 1B

I EMB £ER0l MESNOL oldlE Yy
A AX R GALE ugAN Rl 24T F5EE AAE F A AL
FAGFE AAF Z7 Table 1 3 2ich 24F 32

9 gol 5% 37k wa
FAwol MAATY A FAHA ZARGeY ¢ AZFAAE 3 FA% o
& dAPe U4 AU 2AFe YR FEE0) AE A st AR
48 M 5 9ee dehigen, oked 4As Rz e AARES 3
5 ez Amsel gog Y W 2P FFEe Wy =R
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(immuno response modifier) 2418 A4 7154 % melFch (15). Table 2614 24
T FEEC) FEZFY FANS v 9GS AW B Zr AL 40

ol AE FAHUL} ol 24T FEEB0] T £ B AXE Auxoz 24
71 polyclonal activity24 =43 ¢ gee Zddctn sk gt 247 =
T

=

€ B AZE &5 ReEstd SANRe £4EA 247 2289 AAY €
dHW AAE Thy-12 L o IgMS wEH T £+ B AESe] B9 dgd o
€ FAE o] &% flow cytometric analysis AAJEe] BT} REoslA wRTiE)ad
AR EG (15). =8, 24T 38 AFAT WFxr)d Hlsn 48X2kef AL
BESE ANT 2T Table 29 Zo] AU HAE HAEA (direct cytotoxic
activity)& #2% & Ut £¥ vl$-2 lymphoma cellel FAWE&E& JAHNE
o o2& AeolE trypan blue dye exclusionol] &3 HNX AESAAZ #3 AF
Table 2914 vebd v} Zo] 24 289 4 A% ge F889 AE 54
o] Hold VAR e g Aoz AAan

Table 1. Effects of Stachys sieboldii extract on the proliferation of spleen cells
and cancer cells.

Stachys CPM’
sieboldi{ug/mL)  Spleen cells FM3A/S® P383/Sc U937/S
0 3081 6769 6564 6790
250 100,134 5230 4401 4875
500 100,360 3890 3843 2330
1000 3864 1060 1034 979

Mouse spleen cells(2x10°mL) and FM3A/S®, P383/Sc, U937/S* (1x10%/mL) were
cultured with various concetrations of Stachys sieboldii extracts for 48hr in a 5%
COz environments, and pulsed with 5H-TdR(0.5 uCi/well) for the last 16hrs,
*Count per minute
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Table 2. Effect of Stachys sieboldii extract on Splenocytes Viability.

Stachys Viability (%)
sieboldif ig/mL) FM3A/S® P383/Sc ug37/S
0 46.8 46.6 47.2
100 52.8 50.9 53.8
250 48.6 48.7 50.7
500 51.4 46.0 50
1000 43.9 40.4

Splenocytes(2xx10°mL) were cultured with barious concentrarions of Stachys
sieboldii for 48h in a 5% COz incubator. Viable cells were counted in a
hemacytometer by trypan blue dye exclusion. Viability of splenocytes at culture
initiation is 96%.

2. ZYE A FEE FHI THAxolpe Halol ojxfs ¥

B4 QEd Hite 247 d F52 FAPY H$d CD4+ T A% 2 CDF
T Axe Hlge) Frslirh a8y CD4/CDS" ¥le 2T 43¢ Hlsted 243
FEEL 472 4TUY Aol AT 4 UNT(Tabled). 24F FEEL vbt
of Foid F ulAAEL T M Axolye] @izt AE helper TCD4) NE
supperssor T(CD8A X 9] F7t= R ou CD4A/CDE Aze ulE WA @he
DE, AL A9AE 430 £ I8¢ HdFE 242 4ddn.

Table 3. Effect of Stachys sieboldii feeding on T cell subsets of spleen in mice.

Percent of single positive cells

+ + + . . . Ratio

CD4"CD8"(L3T") CD4"CD8" (Lyt2") ofCD4* CD8*
Nomal control 20.4 5.5 4.3
Stachys sieboldii-fed 30.2 7.4 4.7

Spleen cells were stained with FITC-anti Lyt2 mAb and phycoerthin-anti L3T4
mAb. Dual parameter direct immunofluorescence of CD4 and CD8 cells were
analyzed by frow cytomerty. Stachys sieboldii deeding prtocls are described on
the Materials and Methods. Data are from a representative experiment of three.
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3. ZNF FE20] SO MES] NO ¥ TNF-a Mo ojxles I8
27 dAAZZYE Y NO 2 TNF-o 4ol nae 24% 3389 93¢ 54
@ A3} Tabled 9 2ok 2MF $2BE NO 44¢ 47 A4¥E 2 + Ygle

o}
o TNF-a A4E o= FE 3xd NdF dee 32 5 gk (Figue 1) ¥4
7150 Az v GAATA LE 4Y35AZ 4 UE superoxidelt hydrogen
peroxide®t ZolL w3A A4S 72 A (reactive oxygen intermediate: RODo}Y
NOzZE &4 A4 £7 EA(reactive niteogen intermediate: RNDE A 5o
2 Az “]"3%% APEAIZIAY S48 dA g NOE 48 g T3l 3
3249 Zled 44xEs 2 HET SAS MAA gA
QAN AESHE AADT E, NO A e 247
T2 GE [HE Yol u AFH AZTHEE 250g/mLolrt. (Tables)
¥ TNF-a & 43¢ dANZERH J4s8es 2224 54 ¢ AXFd 9
AX SA43 Fupolax 8ol Yz F4H P W 9F AV dojbe AR
Sol% T2 98E 35 AlolEsdelnhaT)

400 r

200 +

TNF-a concentration(pg/m!

Normal S. Sieboldii

Figure 1. Effect of Stachys sieboldii solution feeding on TNF-a~ production in
mice. Stachys Sieboldii group of mice intaked Stachys sieboldii extracts solution
in tap water (3g/200mlL/5mice) for 21 days. All groups of mice were bled by
heart puncture. Sera were prepared and assayed for TNF-d concentrations were
262 pg/mL (Normal control) and 443 pg/ml (Stachys sieboldii solution group). *p
<0.05.
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Table 4. Nitrite production from normal mice peritoneal macrophages.

Stimuli * NO; concertration(uM)
Media only 12+0.4
Stachys sieboldii 28%0.6
LPS+ y-IFN 38+0.3
LPS+ x~IFN+ Stachys sieboldii 37.310.4

Macrophage were incubated for 48 hrs with the reagents indicated. NOg
concentration was determined spectrophotometrically at 570nm after reaction with
an equal volume of the culture suspensions (100 ul) and Griss reagent at room
temperature for 10 minutes. Each vlue in the table represents the meantSD of
three cultures. a) The concentration used were V-IFN 10U/mL, LPS 1lpg/mlL,
Stachys Sieboldii solution 500 upg/mL.

Table 5. Nitrite production from peritoneal macrophages stimulated with various
concentration of Stachys sieboldii extract

S. sieboldif yg/mL) NO; concertration(uM)
0 4.57+0.3
50 12.41£0.2
250 16.0+£0.1
500 22.0£0.2
1000 17.0+0.2

Macrophages were incubated for 37C for 48 hrs with the Stachys Sieboldii
concentrations indicated, NO; concentration was determined spectrophotometrically
at 540nm after reaction with an equal volume of the culture supernants (100ul_
and Griess reagent at room temperature for 10 min Each value in Table
represents the meanzSD of three cultures.

| tMxof HHoloff olx|le HEF

FAEAM 2T vldte] BISF10 AXe Hdels 3oz
3 19 ¢AE AP mazle 284 335 FATA dAsA R}
F FEE] FAZeHol ®et ol g Aold FHEY FAE JATES &

B
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F ik (Fig 2) o= T AXd €& -2 2 IFN-v z28]3 8 4% 2
H R TNF-a¢ ¢ NO ¢lol= Z7dial Axeres [L-12, [L-15 59 4i4& I
A2 A old A8 UHAZE BRY BAAY 55 JEES 7%ol ¥R AR
AZd. (18) & A7 27 247 2288 49 9¢4 v ddrlsd 3
£ A% A9 nzAZAY AL tedel JidHY & V8 Arz o
A& 71z @3 477t 4o Fasolor ¥ Rolt),

_&jJ_
oot
2

90

30 r

Colony number/ung

Normal S. Sieboldii

Figure 2. Inhibition of lung colonization by Stachys sieboldii group of mice fed
Stachys Sieboldii for 21 days. All groups of mice were injected intravenously
with 2x105 B16F10 melanoma cells on day. Lungs were removed on day 21, and
the number of surface colonies was counted.

A 13 4 ks G4l g A

T2

ne

1. 4 & oEeEs &89 =8

249 Age F%E4A4 total polyphenols & flavonoids® 3 &A s
Table 69 Yeliion, &4 A& dgd S48 ZESAR FH] thE /7] &
il i, FEEXE, JEolHHoE, ¥ FaeEor $AHOR £EES 45
Bt 4 $&& Fig. 3 o Jelugich AzAA 75 e 244 823 (Stachys
sieboldii MIQ. ) 6%66g% WH LR &34 86.37g (124%)9] 58L& ddeH
o] F 86.37g& st #AF F2 204 2865 (331%), FEEXE, 3.27g (3.79%), °l
dotAlEl ol g, 1.23g (1.42%), Y&+, 9.79g (11.34%), EFF, 59.77g (69.19%)¢] F&

o
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¥

2 44 Atk 2 F dDeiqEHolEs FE2EoIN gl A FAEF B4
H AzvtEads g o) &ste oAl BYsuo.

Table 6. Amounts of polyphenols and flavonoids extracted with methanol
from Stachys sieboldii,

polyphenols flavonoids

Contain volume(%) 3.02 1.97

Yield(%)
&

i.42

Methanol Chioroform Ethylacetate Butanol Water

Solvent

Fig. 3. Relative amounts of the extracted fractions from Stachys sieboldii..

2. DPPHoll ={st #atsl g#Ms B

Z gid2 323 AREe DPPHel 9@ A4 kg 24z Ee 333y v
2o 50%E 2ANIE $E #S IC502.2 BAFH LT Fig. 49 & &% AgY
R ge Jetddh FHFEVF 200 g2 M B #E mEy S (100 k), B
Z2E2XE (80 ug),
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Weight(ug)

Solvent

Fig. 4. Antioxidant activity of the extracted fractions from stachys sieboldii
by DPPH method.

RS (25 1g), B2 (104g), 18 o} HOIE Q8 ug)s 02 =& &AASE 1o
2tk 53 " olAHolESY e FFEL YzPoZ A4H 7Ed
A1) BHA (206 pg), BHT (100 g), a-tocopherol (21.8 gg)oll Bl3] £& AETE Y
B des ¢ 5 A9

3. M5 xjH(linoleic acid) #@4 HMs 23

84 A 28 Fo AR(F2 B AW Adetd B8 A2s W
get olsi @ A e 4A Wl 5485 BR4EE AJL IEE AFRNES
A 8} A ]%‘ B ooluzh, AR #Aold AFol tid wolsde FUSA s 4F A4
AHE FEAAY. 53l linoleic acid(CisHzOE 2719 132 E 71A e Ex8
Aoz g7l Folld AsEs] HE A4 FolT 2 2YE 243 £228L o
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&8t ojelst #aksl A A(linoleic acid)ol] wd B4

L

i
i

3 AL &4 dx =
Fig. 5 of Yetiidch controlo] 2458 F2% 43 Boln AR &v F&E
S 39 T FFZUF 0102 Alej2 2 w3EtE Jehilx gk s 495
B S5, deg, A3, 22238 oz FAYR FIE=e €z E dojy 4
7b Helzhg B ddetidolEg Rekge dRT o AMRE VIS 43
A9l BHA, BHT, a-tocopherol$} ¥l%=38}A 99

WA AEZR g A ¥4 dATE 2o Fa Ay

oft
2
ok
°¥1‘
fl
o,
22
o
i
h
2
N

3

o

06

Absorbance at 500nm

0 .
0 1 2 3 4 5 [ 7 8 9 10
Tirre(Day)
—4— Contrdl - B-A & BHU -8~ a-Tocopherd ~B—Methand
~E—~Haxane —¥— Chiarokorm —A—Ethyl acetate —=— Butand o~ \Weder

Fig 5. Antioxidant activity of the extracted fractions from Stachys sieboldif
on the autooxidant of linoleic acid by ferric thiocyanate method.

=

4, O} RMY AHS EH
ol AN E §AEY ¢ Clostridium botulinum A3 ZANAR 4% AF A
g2 AgAY, 23713 2 Ao AFAAAA AA#uPrL,

FAATF 59 Lo o3 ofANYon FUHTE Dago]l Bo] THE HAEE
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o AHA HAE methemoglobing §4 FEZ4w obARAT A2F L 3F o
W3te] nitrosost ¥rgol fFMe] B AHZANN A doluM LdEAA
nitrosamineE YA Y FE vk o}AAF Y nitrosaminedt Wgol UM} Falg
pHol M #3 22& 71422, pH 12, 303, 597904 &4 589 ofaade &4
ZeE 53F 298 Fig 69 ik pH ¥ 242 S 2A%E B
53] pH 12945 ZE FEETAA 80~90% o4 E3%g Rojn v} pH
3.03 & pH 59790 A & oldolsHle #&80] ZZ 83.86%, 54.35% 8 Hiriuin

OE FE2 v ¢4 2AFE 2olxw Urh

Inhibitor{ %

Solvent

Fig 6. Nitrite scavenging ability of the extracted fractions from Stachys seboldii,

5. €& ApjotE T EE ol @3 Yy a=oledy £y 2a
w3 AntEadde dA FAS bW 93 FAAE nAY O &1, olF

Ste Gulds g del g W) 24 we dE AE o

2 2349 ol¥A" Rfz EHste Aol dEstd 2HUL o4 1 mLl/min
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EE2 §EAZ ALt HolEY 58S WE ARvEIHANE o8 64719
fraction& #< RIS 71432 e 670 Egox UFx o & Ztzk ES-RUE
3), ES-R2(46), ES-R3(714), ES-R4,(1528), ES-R5(2936), ES-R6(37~65)2 R}t
At B HA dol &AL UV 254 nmet 1% Ce(SO4)/10%H:S0.5 ©1-&3t8 e
5 2 Z3E Fig. 7 o YeERS 4 288 ¢ F73o ES-RIdAME 3¢
g, ES-R29ME ¥ BUg ES-R3, ES-R4¢iME A58 22L& ES-R5,

RédA e 24 228 AW 74 W 52 RiA 2& RfeZ o|FHD oA
2 HFAHAM FHoE LANE RE oulgr

o ]
°c o _ S O = =
S 0 T . - o <
0 o e
[ ] D
[=] O . = D
O =
[} 3 =]
O 2 0O
I o m v \% I I m I\ \%
Fig. 7. TLC of the fraction separated from the silica gel column

chromatography of the ethyl acetate extract from Stachys sieboldii (A)
under Ce(S04)/10%H2S0, 5 (B) under UV light 254nm.

6. 23 A=ole 12N E OB oYolMEOlE TEE 2l Y sz g
4 53
DPPHE T Aa 2A%, 43 A2 4% d4ew, oddd £2A% 53
€ B3 dEolAyoEY FE5Eo F £L F43 FAHAEF JEHUS 2 F A
ez, gA HEsid Zd azoEadAE oj&3led 2Y ovh ZF Bgd &
Fre Wz Fig.8d vehuiglen Ao FRERS Table 691 et 23
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EYE2 280830 nm Atojd M & F¥EE JUElD U 4 2¥¢ DPPHYS
163 43 EHEE A5 Fig. 99 JEHIR L, 325nm 2 289nmol A
AEFE S 7FAE @ ES-57F 7 £ 24 EE v o8 d mge
phenclic acids # flavonids®] UV-VIS spectral @ 200~400nm A}olet A x)etn
%3] flavonoids #AlE % flavones? Hu] FFEA2 d2A g o1 0300~
330nm, W O7F275~2%5nm, ¢ dxste P4 S Yehiz ot oldg ¥de =4
A (Stachys sieboldii )M #2313 BRE7 e FETE FHe £389 Yed
UV-VIS spectral data®] H$le} gornz B 43 28 Fd & o8 phenolic

compounds?t &AL FF & F Yok

[+]

Table 6. UV/VIS spectral data for the fractions of ethyl acetate from
Stachys sieboldii by silica gel column chromatography

fraction Amax(nm)
ES-R1 284,315
ES-R2 317,284
ES-R3 326,287
ES-R4 322,296
ES-R5 325,289,
ES-R6 289,330
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Absorabance

250 260 270 280 290 300 310 320 330 340 350 360 370 380 330 400 410 420 430 440 450 460 470 480 490 500

Wavelength{nm)

Fig. 8. UV/VIS spectral scan for the fractions of ethylacetate from Stachys
sieboldii MIQ. roots by silica gel column chromatography.
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Fig. 9. Antioxidant activity of the isolated fraction of ethylacetate from
Stachys sieboldii MIQ. roots by silica gel column by DPPH method.
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7. 71718 Mol offt 2xE
HPLCY] 9] g ®8g ¥E-S anthron test, Liebermann~Buchard test®} Sbelz ¥
22 #9 AAE §¥& FA3AU. Liebermann-Buchard testll A& 249 44
¥go] vEluta, ShChe] CHClE Y 2 TLCAHAME EEAGA A AL viile
B2 irdoid®] 38TZAL 71ALS & 4 %193, anthrone test S oA WA
& ¥ F AR

UV 231nmel)l A carbonyl group®! double bondol @A € enol-ether system$& 7t
FAe2A irdeid & A& & ok £ 'H-NMRY spectrumo] A CsH7}
750ppmol A broad singlet® Yelllm gloma oleid AF}E carbonyl group©l
FHdo] @ enol-etherde €5 itk 82.08ppmel A acetyl groups #H8+FL, b
1.50ppmell A1 3H broad singletS. 2%l acetyl groupo] 8% @4d JdZAHUELS ¢
F A a2wrel  52.14ppmol A broad singlet® UEbE peakE Ceol methyleneol
2% 8260pprormsH A Ve 910 Cr¢] methyllene® B% 52.30ppm 29
A velde #e g8e] Cr9 methylene 22 assignment®I it 23T §3.08ppm
o} el 'H, broad singlet¥ Cs % Co®l methine protone] AH3 Ho= 4
R £ VFEEHd 2% TAToRA glucoseR FAHJU 2 Fe] 18219
glucose’t Agete F29 Aoz AZAPY ez PC-NMR spectrum$ H 3]
B8 glucose®] 68 ©A(866.1)% 4.6ppme AAZL shift 59 w8753
17ppm A shiftZ A 1879 glucoses] AT AXE= 6ot olidd ZAxn=
Z43 25 EL Iridoid glycosided! Ao 2 Az€).

5 fo re

23

Stachysoside 1(1) [a]D~64.1°(c=1.41, MeOH), Anal Caled CauHs4O1s -

3/2H20:C, 45.57; H, 6.74. Found: C, 45.41; H, 6.90. GC-MS m/z :@ 549 (M+
Na)*. IR vnff—f;cm“: 3398, 2928, 1655, 1235, 1012, 944. 'H-NMR (CD;0D)8&:
1.24 (BH, s, CHs), 1.80 (1H, dd, ~14, 4Hz, H-7), 1.89(1H, dd, =14, 5Hz,
H-7%), 2.54 (1H, br s, H-9), 4.59 (1H, d, /~8Hz, H-1 of inner glc), 4.96 (1H,
dd, #6.5, 1.5Hz, H-4), 5.68 (1H, d, ~1 Hz, H-1), 6.30 (1H, d, /6.5Hz,
H-3). ®C~NMR: Table I.

Stachysoside 2(2) [a]%—53.8° (c=0.40, MeOH), Anal. Calcd CasHasO1o » 2H20:

C, 52.11; H, 6.25. Found: C, 52.33; H, 6.19. FAB-MS m/z: 771 (M+H)". IR v

r—]n{%cm'li 3404, 2924, 1700, 1628, 1598, 1515, 1272, 1158, 1124, 1062,
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1030. UV AMeOH nm (og & 219 (4.39), 231 sh (4.28), 246 sh (4.15), 291

(4.24), 329 (4.42). 'H-NMR (CD30OD)& 1.07 (3H, d, /~6.5Hz, CHs of rham),
2.79 (2H, m, H-/, 3.88 (3H, s, OCHa), 4.31 (1H, d, J=7Hz, H-1 of ara), 4.38
(1H, d, J=8Hz, H-1 of glc), 548 (1H, br s, H~1 of rham), 6.37 (1H, d,
£16Hz, H-89, 6.5-7.2 (6H, aromatic H), 7.66 (1H, d, ~16Hz, H-y).
13C-NMR: Table I,
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Table 7. **C-NMR Chemical Shifts 1, 2

Carbon

13) 2b)
No.

1 93.5 131.5
3 142.1 116.3
4 107.3 146.1
5 72.0 144.7
6 73.2 117.1
7 46.2 121.3
8 77.1 71.9
9 57.7 36.6
10 25.2 127.6
Gic-1 99.2 111.8
2 76.4 150.8
3 77.9 149.4
4 70.3 116.5
5 75.3 124.3
6 66.1 168.2
Gle-1' 98.7 115.1
2 72.3 147.9
3 74.0 104.2
4 70.1 76.0
5 72.7 82.3
6' 61.3 70.5
5 76.0
6 62.3
1 102.0
2 82.8
3 72.3
4 74.2
5 70.3
6 18.4
1 107.5
2 72.8
3 74.3
4 69.8
5 67.3
OCHjs 56.5

a) In D0, b in CDCls,
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Fig. 10 HPLC chromatograms of the fraction obtained from extract of Stachys
sieboldii.
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Fig. 11 IR spectrum of the fraction obtained from extract of Stachys

sieboldii
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Fig. 12 Mass spectrum of the fraction obtained from extract of Stachys sieboldii
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Fig. 13 1-H NMR spectrum of the fraction obtained from Stachys
sieboldii.
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Fig. 14 C-13 NMR spectrum of the fraction obtained from Stachys sieboldii.
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