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Abstract

The scope of the research is investigation of immuno-modulating activities of A. rugosa
(Baechohyang) extract was preformed through the screening active constituents using in
vitro assays and evaluating anti-inflammatory activity and anti-atherosclerotic activity of the
extract and active compound (tilianin) in vivo. In addition, various functional foods using the
extract and whole plant was developed.

The extract showed strong anti-inflammatory activity in carrageenan-induced acute
edema mouse model and anti-atherogenic lesion activity in LDLR (low density lipoprotein
receptor) deficient mouse model. These activities were thought to be resulted from modulation
activity of several pathways of inflammation process. Among the main constituents of
Baechohyang, polyunsaturated fatty acids (PUFA), phytosterols, oleanolic acid and rosmarinic
acid showed anticomplement activity, and PUFA, acacetin and tilianin newly showed potent
ICAM-1 expression inhibition activity.

The processes of extraction, mixing ratio of additives and storage conditions were
established for drinks, granule tea, leaf tea, mixed tea and furigake.

1. 4 &
19879 EFAEFHA LY AH HAAZ st dA 71go] A9 JUAD FEEAE EHEF
2IE7} 80d Y 2-3%0A 2 7-8%Z =7} YT CBERE AAF WTOA A A= o
& 7l EQLE BAYS FHste Aol oy HFelng, dozg AT WFgL sty =
ZAAQA A7lEoly & Alv|gd W8 W e UA 7S FHIE Zo] BHI 8TH
3 vk webA %lﬂ BEAYE o] &8 754 B HAATE A E&A ol&¥ oy
S44A M7les G2 £ de ook A ol HANA FUHAME AFAde e R
E1 *3?4%*4 “%J_ E““ 04?7P g Hiu glon, A8 we AdAdozA A FHAE
4 AEFE MEstE e AlE7E BokAln v 2

s {403_@5: EH*J_O_E f& ATE Yofiort FERHOR olFo gom Al tiF A4 L 7



AL FHsle A8 Az 2X3 Yo "Wty dF A AAY o sASAY A
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& A3t APA 71 EFLEE AT, FUo] AAHA AU W
of @Fugo] AEIAY ALH R dojud o3y FBe F9 HdY
(FA A% g g3 HY, 78, FEFH, 7ol F AZHAHAME Fsade] "t
E dFdME HAA (complement system), AMEH&ZE2 (CAM, cell adhesion molecules:
ICAM-1,VCAM-1), 238 A (nitric monooxide, NO) 59 gZui/l QXS Aoz wjxdke)
He2dgd 7hsA S T A A

BAA (complement system)E HHu3-2l Z7|o 4% 43 2 FZHLES e AAA
FoAAoIT}, Ao #43 HAHA HAEHE &A@ A (anaphylatoxins; C3a, Cda, C5a)d
¥ A (membrane attack complex, MAC)2 943t 9% FA@(Frixl=Xd #3449 (Sato, Y. et
al, Ann. Rheum. Dis. 52, 795-800, 1993), A &wd3% (Takematsu, H. et al, Clin. Exp.
Rheumatol. 10, 433-438, 1992), A3 &712% ZF 7 (Langlois, P. F. et al, Heart and Lung.
18, 71-84, 1989), &z 3tolm A A ml (McGeer, D. L. et al, 8, 80-83 1995)¢} ##o] glow, &7
of 4 Z2F4 AFTEY AP dde] Hu vt (White, D. 14, 3-5, 1996)

ICAM-12 JYIMXE (endothelial cells) EHAA LE=E AEHAEATY EHY @9
dolth, A A "wlf e 22 HgHo oy TNF-e, JHHES- 7, dHF-1
T AOEFRIFY GFui/IEH A st AFE wod &y ¢o] F43] F/HH R/ F9
olF3te d¥TY dBT T AFAETE FEAS L GFTAEI T 2o olFdEd F
8% gL s} [Wegner C. D. et al, Science, 247(1941), 456-459, 1990; Dustin, M. L. et al,
J. Immunol. 137(1) 245-254, 1986] uwjg}A], ICAM-19¢] 248 M I/ 4524 YR o|F
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NOE NO #4f4 (nitric oxide synthase, ©]& NOS)ol 23] L-arginine®] 2t3td *
L-citrulline® 7 A4 € NOE d3Ad g3t da8y, d4d 3 2 &3, A34de,
23714 &%, 24L7] o BAsE vWERY, AFTAE Bt ol ¥jEYg MIGME
40 HAE el g WolFL S ) W, NO Ao #As= NOS F 3y f %
¥ -NOS (inducible-NOS, °]3} INOS)T ZEo|Yvt ZEEY (calmodulin)el] BleJEAH S ZA X4t
33 (lipopolysaccharide, ©]3} LPS), #o|EF}SIF (IFN-y, TNF )9 x=Zoz Wi E =
(Dinerman, J. L. et al, Circ. Res. 73, 217-222, 1993), °)&|& A=d] 98l cyclooxygenase-2
(013} COX-2)= A EAsEo dFuNEd 222823 dUF (prostaglandins, ©]3l PGs)
7t BAE7] W&o INOS 2dx COX-29 HdL g THZ Ao Jon, AAHE NO=
COX-2 &do] 938 F7]x 3t} (Robert C. et al, J. Immunol. 165, 1582-1587, 2000; Daniela
S. et al, Proc. Natl. Acad. Sci, USA, 90, 7240-7244, 1993) thAAl¥ oA NO9 AAL Mgz o
Z INOSe Zde] oA fuEH", 2 Ad A o 94598 438 fastr] Wi
NO= 9% AE9 Fa% AdAgtn & & Stk (Heirholzer, C. et al, J. Exp. Med. 187,
017-928, 1998; Nussler A. K. et al, J. Leukocyte Biol. 54, 171-178, 1993. g#H, T Az = =&
ARt #EE FAF 813 AFHE, Fd, S 5 84 8 st ool AHHE A
govA o2 A3t HAAE, HEHF FE T TFA e Ylo] At FUAGY 27
o] #I sPdE “¢Addl thE WS (response-to-injury hypothesis)” .24, F7 3 Wol 3}

F SEAZEHY vE U vAE TE 59 4 93t 8 Uiy
AX7E A FEAE FASIA R3te 715RA AHrt He Aol UIMEr) JleRA
JHZ HE AXFEAEHol A4 HAHT HNE FHAo] F/tHY €F AGAE 4H, A
A 59 7z 9 Ao REiAo] FItEHY, ofF WANIZEY FZuiAdx 2 AU &
v 5 dFWS dEe] A wwle]l ¥R 2 dgdA "dote Helth (Russel R, New
England J. of Med. 340(2), 115-126, 1999) ©o]ldf, 8% A4UX AEHZ (low density lipoprotein,
o]3} LDL)e] Atsl, BZAY, FHsl, <ddd A 59 dUdez WH-IDL (modified-LDL,
MLDL)o] A4 EHI, o5 & WIAE ¢ FE29 A5 2 &3S 2%} (Steinberg D,
J. Biol. Chem. 272, 20963-20966, 1997, Griendling K.K. et al., Circulation 96, 3264-3265, 1997,
Bavab M. et al, Arterioscler. Thromb. Vasc. Biol. 16, 831-42, 1996) o2& <13l I Axe &
HAMEH2EA-1 (vascular cell adhesion molecule-1, VCAM-1) @35 1, 4FAF FZa)
A WEo] ZHW LDLE WHAHXE ofde] §¢ 2 FHo] Hu, %3E LDL ¥ 3w
MLDLE oAl A AE, T 43+ T 129AEY 449 € @438 Fdste AH S HE0lsH
B ol gFukg--S £x3 A Ho} (Rajavashisth T.B. et al, Nature, 344, 254-257, 1990; Quinn
M. T. et al, Proc. Natl. Acad. Sci. USA 84, 2095-2998, 1987) = %, #¥he walais o3, o
29 olF 2 #3 ARAH =2 4 T A AAE oY ¥ £35S MLDLES 9
o2 3 B3 Fxo Hdid WHez BEslA = (Fuster V. et al. eds. Artherosclerosis
and coronary artery disease. vol. 1, 539-555; 585-594; wvol. 2, 492-510, Philadelphia,
Lippincott-Raven, 1996), 4 g¥ WWH Aoz Ry PHdo] AHHIL FHo] Hslxo] FFH o
5 87 Ago] JeElvA HE Aolt) (Russel R, New England J. of Med. 340(2), 115-126,
1999; Wong, M.-L. et al, Proc. Natl. Acad. Sci. USA 97(15), 8681-8686, 2000) w&tA, == 7 3}
= 8% 292898 2L LDL § WA §Fo] & A dASA HA5, @ a3
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3 dojus ¥y Bg 2 AEIAY o2& ddE Aol UIME, gAAXE ¢ dgdF F
o] #A3tE AYAA 45 ¥ Aol

Wl 23 (HEBE, Agastache rugosa O. Kuntze)e <& (Labiatae)o] £3te thdA xE O
2A 3T, FF, B 5 5o XS gon VA e FE FE AW oA
U dE AuiEn o, A AARE FFEH) oY 3ty BAHE(ERBIIE A ‘T
58S A8y Y8 J[(RE AASY I, &o] 28T ofE FHE XNE"IE FAR AL
stz glong, M E d(Fold)E FADG 5 4F AAY FUIARRE AL 2 ¥ 24
(BR)S.Z o] &3t Ut

Wl xgke] AE dAFEAE AFAE [J. Essent. Oil Res. 8(2), 135-138, 1996; ibid 4(6),
585-587, 1992; 3+ A E 383 R 23(5), 582-586, 1991; J. Agric. Food Chem. 40(8), 1362-1366,
1992], Ml~#A B 29 F [Yakugaku zasshi 92(7), 908-909, 1972], Y2 F [Tl 5F A
06086623.; Chin. Pharm. Sci. 6(3), 115-118, 1997, A<F§3]R] 25(4), 319-327, 1994; ibid 18(2),
99-102, 19871, EdH =2 F[Yaozue Xuebao 26(12), 906-910, 1991, A<F&ralz] 19(2), 97-98,
1988; ibid 18(1), 50-53, 19871, EelH =o|=[Yaozue Xuebao 26(12), 906-910, 1991; Chem.
Pharm. Bull. 29(6), 1777-1779, 1981], Hld =X ZH o] [Yakugaku Zasshi 106(12)1108-1111,
1986], 7t2E=o|=F [ ks3] A] 30(4), 404-408, 199917t R o=t wlxge] AzlgdAdd #
3t AFEAME 3289 3734 [Phytother. Res. 14(3), 210-212, 2000; J. Food Sci. Nutr. 4(2),
97-102, 1999], &ulelz] A A [Arch. Pharm. Res. 22(5), 520-523, 1999; US patent 5776462], =
ol g aldo]l= A&8A [9FsHE] R 42(6), 634-638, 1998]0] RSy, izt AR 5 AFA
o] 8784 [Zhongguo Yaozue Zazhi 35(1), 9-11, 2000; Weishengwuxue Zazhi 18(4), 1-4, 16,
1998) 2 =779 SAH[FZFEF A1044205%], 7FRExol= AR 3hotgA [ Fe3]x] 30(4),
404-408, 1999], e 2 F o] 3¢+&A []. Nat. Prod. 58(11) 1718-1821, 1995] & 3ol &4
[Arch. Pharm. Res. 22(1), 75-77, 1999], HjdZ 29 -o]j=F{ 9] Frlojei~ &A [Arch. Pharm.
Res. 22(5), 520-523, 1999], &4t3l@A [3=5318} 3] X 42(3), 262-266, 1999] 2 R A A [A
o3t 3] X 27(1), 20-25, 1996; &=53}eH3]x} 39(2), 147-152, 1996]°o] B g v} uh ey, H)
239 9% 4% F5UAES A4 B A= FUYF e Rud vt Qlo], ¥ AdFE
B3l vz A9z 9 o9 FHE FeAAs G S AA A A

2. A4z AEAN ¢33 &%

2o FAx ks g 2d g4 & THEEY] Aty FEE 2 ol2RY #HE
AREL YALZ jnvitro R invivo $¥F EIE A7F A= oL 2ok

1) Wiz FE2EL in vitro BABAGAAANAN BAA A3 AEHAER (ICAM-],
VCAM-1)9 23 Hojd A 84L& Jehdd.

2) Mz AHE F FEHA FAHES vEd AREoez EXIXAALF, phytosterol,
triterpenoid, phenylpropanoidE #3235t}

3 MExg AE F ICAM-1 Zd A3 &4& Jetd A2 EXIAALR, flavonoidE
L ke =

4) wjxdg AE F tilianine FFo] MF & AELEA, AEFREFH (ICAM-],
VCAM-1), NO A4, iNOS ¥ IL-69) mRNA ¥¢d 5 dF ¥vs3 T & g
BRAAN AT AAEHYS JERA.
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5 wlz% FZEL carrageenan F % F4 9% FEELAAN FHojd d4F E4& JYEN
ou, o] Wiz FQ HAEE I HRZY invitro FFE B4 BHAdA EHE
HQl AFe & dA AT

6) WMz FE2EHR FAHE tlianine ZAIF F
A2AA G5 AT FeHAEs} A4S

7 B AT A=A wzxFY reHS Ansden wxgg o83 7ed YEH
A7 BFEAE F83A AlEE ¢ de ZAE FEgFoR AASAT=d 2 9vst
AT
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