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Comparison of the Scrophulariae Radix of Gyeongbuk's with that of
Chinese: Content of Harpagoside and Inhibitory Effect of Nitric Oxide
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Abstract — Scrophulariae Radix (Scrophulariaceae) has been traditionally used to treat pharyngitis, laryngitis, tonsillitis, fever,
and edema. To compare the quality of the Scrophulariae Radix produced from Gyeongbuk with that from China, a quantitative
analysis on the major component, E-harpagoside, was performed by reversed-phase HPLC, and a relative inhibitory activity
of nitric oxide (NO) was assayed in the Raw 264.7 cells. Using a Luna C,4(2) column, we carried out quantitative analysis with
a gradient of 0.1% phosphoric acid in water and acetonitrile. Our results demonstrated that the content of E-harpagoside in
Gyeongbuk's Scrophulariae Radix were three times higher than that of Chinese. Moreover, the inhibitory activity of Scro-
phulariae Radix of Gyeongbuk's in the lipopolysaccharide (LPS)-induced NO production was higher than that of Chinese.
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A (&Z S d4tK(Scrophulariaceae) 3 4H(Scrophularia
buergeriana Miq.)2] 71258 RO 2 S=lollM= Scrophularia
buergeriana Miq." <, A& Scrophularia ningpoensis
Hemsl.”Z 71921 &2 ALg-3taL Atk 4K, buergeriana)
S fdA ZEoln Eol= 80~150 cm H ol E7|=
AR ol AL 2] HaL de] gith o2 il ARt
UE Y e W DY S ol FEAY A Y
Ao g2 ol G7HEAL FUIF AUTh £ Ak FEAS
2 8~990] T el o] AA] o] mg ojgTh Y
oFg&TRl xH iRe] Fejd 54 EqtE skl A
37 AFYFYo R o] 4~15em, AE 1~3 emO|T}.
g e A 0|3 AR Ml RFEFC] Jlom Ho
2 71 9537 =R 7 AE Aol stk F2
deetHAME st 27] FEA ARl WS SANE W

o} Solgk A7} QL ghe ozt g Folle g )
HeNd o2 WA S buergeriana= =719 ©o] gloy S
ningpoensis= ZE7F UA7IE st AAFHo=R S
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buergeriana’t S. ningpoensis BT} ¢} ATETR= Zo] £
g4 zjolgolzt & = Atk” it sk At
O 2= S buergeriana Miq.), ESAH(S. koraiensis Nakai),
SNAAS. kakudensis Frandchet), 4 &S, takesimensis
Nakai) 5°] 1o Aikgko] HojM Arlle F=rolA
3 S2F2KS. ningpoensisyS Bol AR&slaL Qi)

AR T i, FE A7 e H B (R ) ES
2A 50 3 AFF T (HHEIE), 858 (EIERT),
AAT (KR, BRES) & 9598 a5l
on,P4Y gto e AikeriE (RETHINS), N EE
W5, Al =SB (Z2 i), AStR-SB(HkMES) 5
o] Aol AMg-slar et

Arte] A0 2= iridoidAl 3FgHE<] E-harpagoside, Z-
harpagoside, harpagide, buregerinin F, G 8-(O-methyl-p-
coumaroyl)-harpagide, 8-O-E-p-methoxycinnamoylharpagide,
6'-O-E-p-methoxycinnamoylharpagide, phenylpropanoid#] 3}
§H&91 p-methoxycinnmic acid, buergeriside A,, B,, C,,”"”
flavonoidA] 33E<] diosmin, diosmetin, acacetin rhamnoside
Fol A Ak ol9lol AR vk alkaloid, B
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, sterol, amino acid, X4k A-F- caroten 5©] - o]
S1=

Buergerisides A, - C,, E-harpagoside, Z-harpagoside %
cinnamic acid =4 52 glutamate® =3 21734 2
EFo RN HAFANEZE BEgtia weixlg Wyt of
Yt scoplamine® 2 w3t 7198 7kE 9} 3712 2H 9]
E4e MR AT At AR ol9)e), dsdel] o
3 A7z Aol o) dkstaa),'” 494
a3,"” phenylpropanoid glycosides®] FAZ &7, Ep-
methoxycinnamic acid®] FX|mi2RE-" iridoid?] scropolioside-
D29} harpagoside-Be] &g vtel F9xa " CClLE
=% 7H54390 digh phenylpropanoid’d -] 7HH|EZ HE
a7, acylated iridoid glycosides®] X &7, gram-
negative bacterial infection®] 23+ 9% EE NO %
proinflammatory cytokiner$#d>} HHE WX g} 732 3
ASEH? Fol BuEof 9

o|e} 2 B2 A4l A3 daks o83k A

Ao et 3, ArEeforys]e] el me
A, =l eble] At pEel AR = GHE ©f
T3 glow, o] o] 1015 WA I Aok
Aoz elo oFt Qi FoZ Lkttt el
FopA RS B, RS A A= e ek
A 20.7%F AAISHL slom, dike] ke A= 19]
AR Aok e AEA dibe] FEatat vla
af F2o] e AT e A% 2rAEE B

& Agolr.

olof] & Aol|x= HEA Ahke] A AALE Sl
HAibel Ae|EA T35 E-harpagosides A B ESE
AR st AEAE AN buergeriana)® St AAKS.
ningpoensisyer BlalEA] SIITE WRF opuEt &AL d4t
3} F=AF Fate] nitric oxide(NO) A AsiEAde =43
o= AETH FAE v 35T

JEETTE
HEME - 2 A ARSE AEAF AR 5 FEA

ARSI AP ES] SR ES FE
AJerstelalol] Bysolt),

Alek & 7|7] —NMR2 Bruker 250 MHz (DMX 250Y2
o] g-3le] 24319921, MSE electrospray ionization (ESI)

source”’} Z3E LCQ advantage-trap mass spectrometer
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(Thermo Finnigan, San Jose, CA, USA)E A3} th. &
72 melting point apparatus (Fisher-Johns)E AF&-3le] =
Aekdar, Al B Ao F3= S 242 UV/VIS
Spectrometer V-550 (JASCO)®} FT/IR Spectrometer-300E
(JASCO)E AF&-3}%th. HPLCE Gilson system (321
Pump, UV/VIS 155 Detector, Trilution™ LC 1.4 system)
S ARSI e, A Luna Cpg2) (4.6 X 250 mm)yS A}
&35ttt = 9 9 Se 5 95% olde] 15 vl
£ AHgE e, TLC % columng AlF 2 &re £k
99.5% o1’ Sk ARSI TLC platex Kiesel
gel 60 F,q, precoated plate (Art. 1.07752, Merck)E A-8-5}
ct.

XEERe F& ¥ 2 - FEES AGL o
2] 7} o5’ 27104 HPLC #41S AAEIth 7] o]
& 27 O MeOH-H,0, @ MeOH-H,O (0.1% HCOOH),
3 MeCN-H,0, @ MeCN-H,0 (0.1% HCOOH) ZolA =
@M ZA9 REowrt £4a9oH, 0.1%, 0.5%, 1%
HCOOH, 0.1%, 0.5%, 1% CH;COOH, 0.1% phosphoric
acid® #7Fste] 48] £ A3} 0.1% phosphoric acidS
ARSI W) Rt b SSslsinh, AFHOE B4
& HPLCE ol&-afo] 4= ¢ 12, 13, 18 mine] i
ot e Hee Awsigon o As, BAzde
Aty 12 mindll S8 Sk 1 (20 me)ys = 214
Al &kt

HPLC EMZ 2I8t EEHo| M= - dqdolM &gt 3}
= 1 (Fig. 1) 5 mgS ¥FE2E 3132 MeOH 1 mpl &
all5lo] stock solutionS A|Z313L o] 2 AF 3|4l HE
F=7F 40, 125, 200, 250, 500 pg/mle] HES AEE TR
3L 0.45 um syringe filter2 S7}3fe] AE-315

giah Aol M= - S Wi & 2 goll HPLCE
MeOH 10 mlE 7}t 60°Cel| 308 20} 53 & o
Fslar, ZFEe] MeOH 10 mis Ho] 722 Wyoz 23
W AARE & o]l S B gheto] JghslA] 20 mIE B
ZF2Jt}. ©]5 0.45 um syringe filter? oJ3}3sjo] ooz A}
839t

HPLC &

™
2
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Fig. 1. Chemical structure of E-harpagoside.
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¥ EZZ 33 column Luna Co2) (4.6 x 250 mm)E
ARS8, & 71E UV 280 nm, ©]573 2 2= MeCN/
0.1% phosphoric acid (28:72)Z Al=Z}3te] 208 &<
MeCN/0.1% phosphoric acid (40:60)Z 7]-27] &AL
o, %2 1 mi/min, Y 30 pl= k3T

& E 2AM Mol Validation - &3 Aol tigh
validation2 3}7] 918l peak B3} 3}5HE2] Yo A
HAE ol&ste] HRFE Adshe o= A4 Il
A ARG A S ol&ste] BFENE 1Y 33 Fs5k=
intra-day test?} 19 13] 3¢ Z33h= inter-day test WS
2 39 29, o] ElE A Al ABAAES %
7¥ste] ghF Wrlshe W o R Qe Sl Ads
ST

S s A SIS H
a2 Tk dake] S gRlE HPLC
Aslal gl @l

MIZHHQF — Murine macrophage cell line?] Raw 264.7 Al
¥ = Korean Cell Line BankZHE| EHbgrom,
Dulbecco's modified Eagle's medium (DMEM)®ll 10% fetal
bovine serum (FBS), 100 U/ml penicillin, ¥ 100 pg/ml
streptomycin, 100 uM MEM non-essential amino acid
solutionsS &3 WA S AR&-sto] i Fsidrt. A+
9] BE MEE 80%-90%2] confluenceddl A A&},
20 passagesE ‘@714 92 A ET ARE-EFATH

Nitric oxide(NOX| &8 —Raw 264.7 A (5 x 10°cells)Z
37°ColA 12 haldslar, AA3E NO2Q| 42 Griess A1F (1%
sulfanilamide, 0.1% N-1-naphthylenediamine dihydrochloride,
and 2.5% phosphoric acidy ©]-&3std 103 F<t FREAX

5
nitite 8212 o1 8:510] ARSI, o) ol@alo] FHE
HAFS nitrite} o 2 SHAlsle] B w s}
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Fig. 2. Calibration curve for E-harpagoside.
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SHEY -2 d79] AFZEHA= mean+ S.D.E FA|SH
Aot EAAE]= SPSS 12.0K for Windows Z=2 733 A}
2315921, student's r-testE o83t Hgre] 94
5% (p<0.05) P|5re] SHAIR AT

BA0IM X EMES 22| ¥ 88 - A FE=0
% HPLC #4x1E A3 § 2518 HPLCE ©]8-3f
AN 6 12 mindll Gt SFEE 15 o7 &
A a3tk 'H-NMR spectrumel] LFERG 57]9] aromatic
protons (8 7.35, 3H, m; & 7.54, 2H, m)3} 2712 #ans
olefinic proton signals [6 6.46 (1H, d, J = 16.0 Hz, H-a),
7.61 (1H, d, J = 16.0 Hz, H-p)|Z%F 3}}2] cinnamic
acid moiety7} &= em, §, 6.12 (1H, s, H-1)°A]
iridoid glycoside®] 54?1 peak7} TH2= At EgH 5
457 (1H, d, J = 7.8 Hz, H-1)° A= anomeric proton
peak”7} TE AL 5, 4.55 (1H, partially overlapped, H-4)
# 636 (1H, d, J = 6.4 Hz, H-3)1A = 2702 olefinic
proton signalse] Z2=$ o™, 147 (3H, s, H-10p14+= 3F
o] Wg peak7} F2E AT PC-NMR spectrum®] A &
iridoid glycoside®] 32 A&l §.94.6 (C-1), 144.0
(C-3) % 106.8 (C-4)°] A==t B3k, 5. 135.7 (C-1"),
130.0 (C-2", 6"), 129.2 (C-3", 5"), 131.6 (C-4"), ¥ 168.8
(C=0)ZH-E] cinnamic acid moiety”} 1=, dh}e]
anomeric carbon (8. 100.0)2 74.5 (C-2"), 77.7 (C-3"), 71.7
(C-4), 78.1 (C-5"), 62.9 (C-6")2] 21T ZHE glucose o &
27F A8E 2P & AT 2L § 73.5 (C-5)
o} 776 (C-6)°l YElU= F 719l oxygenated carbon
signalsZ 78 F 79| hydroxyl group®] X|&= o] UL
& 5 Qick. oSl EHIE BAARE FHst] 29
H 3}5HE 12> E-harpagoside (Fig. 1)21 Z2o.2 kel =<
om mp, UV, IR, MS 2 NMR dataZ &1 '"%e} v)w3}
o 2 325 FgsITh

382 1-mp 2122214°C; UV (MeOH) 205, 217,
222 (sh), 280 nm; IR . 3200, 3050, 2900, 1695, 1610,
1580, 1075 em”; 'H-NMR (250 MHz, CD,0D) &: 147
(3H, s, H-10), 1.95 (1H, dd, J = 15.1, 44 Hz, H-7a),
221 (1H, d, J = 15.1 Hz, H-7b), 2.88 (H, s, H-9), 3.13 -
3.90 (sugar H), 3.71 (1H, d, J = 3.8 Hz, H-6), 4.55 (1H,
partially overlapped, H-4), 4.57 (1H, d, J = 7.8 Hz, H-1"),
6.12 (1H, s, H-1), 6.36 (IH, d, J = 6.4 Hz, H-3), 6.46
(IH, d, J = 16.0 Hz, H-a), 7.35 (3H, m, H-3", 4", 5"),
754 (2H, m, H-2", 6"), 7.61 (1H, d, J = 16.0 Hz, H-B);
BC-NMR (62.5 MHz, CD,0D) &: 94.6 (C-1), 144.0 (C-
3), 106.8 (C-4), 73.5 (C-5), 77.6 (C-6), 46.2 (C-7), 88.8
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(C-8), 55.5 (C-9), 22.6 (C-10), 100.0 (C-1'), 74.5 (C-2),
777 (C-3), 71.7 (C-4), 78.1 (C-5), 62.9 (C-6), 135.7 (C-
1"), 130.0 (C-2", 6"), 129.2 (C-3", 5"), 131.6 (C-4"), 120.1
(C-o), 146.1 (C-B), 168.8 (C=0); ESIMS m/z 495 [M +
H]".

X ESEe| MY &f - MeCNZ 0.1% phosphoric
acid2 3% ol8/de] 272 MeCN/0.1% phosphoric acid
(28:72)2 A&l 205 59 MeCN/0.1% phosphoric acid
(40:60)% 7171 BEAIFTE HE2 UV 280 nm= AR st
At A 3EdH-2] peak= retention timeZ} UV spectras H]
wste] gRlsiion thE u=e] 7Hde] glo] Eel=e] -
Tk A 2o FHEAS ERIT AT

MM HAESH|, ™| (Linearity, LOD, LOQ) - E-
harpagoside 5 mgS MeOH 1 mlol| 83l5l] stock solution
S AxslaL o]& Ald A st HEFET) 40, 125, 200,
250, 500 pg/mle] == AAES AL S B PR
E-harpagoside <73 NS WHE Z4I81300L w=0l tigh
peak area #tS 712 AFLE At 2 A3
21/32] E-harpagoside Z]AWA A (y = 3150.3x + 1416.1)S
A o] AFATE 0.999% 19 23l gt 1A
S YERHITE (Fig. 2). w4 AEH W= E YeRY
= 71 A& (LOD)sE Al (LOQ)E 4% 2
3}, LOD %+ 10.68 ug/ml, LOQ %+ 32.38 pg/mi= Ueh
WAtk (Table 1).

MM m™I} (Precision Test) - #5228 vk =43}
o A3} el A AER FETZHAF (RSD%)E 530
UL Frsislth. 8244 H7HE 918l inter-day®} intra-
day tests AAEIITE Inter-day teste= A REHL] ¥+ &
NE A FEE A6 sk (Ao E IRE wAst
o] 7} FE9 EFENS 33 vhE SA 5T} Intra-day
test= inter-day test®} 72 374 FE2| ¥ £ FF
Bl 33] HkE- A3sle] S5 Intra-day teste} inter-

i

Table I. Range, linearity, LOD, and LOQ

Kor. J. Pharmacogn.

day test 23}, ZH2} 0.47~0.51%9}F 0.45~0.56%2] A=
A2} (RSD%) 78S LFERARATE. Inter-day$} intra-day =5
RSD%7} 1% ©lat= Ao A/dS 1ttt (Table
).

M&te It (Accuracy/Recovery) — gaFo] Sl &
2 Aol X EAdH2] E-harpagosides 713 ¥ 35S 3
7Vste] AEAS =43 AT} 98.6~100.4%2] HEHA
Bl o Egk 1.0%c]8ke] A EEHAE YERIS
(Table 1II).

saE =My

fifo

HE 0|2¢l
HPLC #4271E ol§ste] AEAN Aakat T4 d4ks
F-293 A3}, E-harpagoside®] ¥ =7} 25 £, 11 mino] Y
ElStt} (Fig. 3, 4). E-hapagosideS A HAJR-0 2 A7 5)o]
AEA e A QA ARRRAe A, AEA |
2ollE E-hapagoside”} 0.592~0.721 mg/g, =4t diboll=
0.184~0.270 mg/g T+l A= EldT). =, E-hapagoside
o] e A& Ahke] Wit 0.068 +0.007%=EH 5
A dabe] Hat 0.023 £0.004% B} oF 38 A= =
Zo & VEFHTH (Table 1I0).

Nitric oxide(NO) 44 XaiEy - 7354 At St
it FEE2 NO A AsfigdS #&alr] flste] 35
b #dH F=4F A4 F2ES 22 50, 100, 200, 300,
500 ug/mle] F=2 A|Eol 223kt Raw 264.791 LPS
£ A$t T AFE NO Y2 Griess Al2FS ©]831] NO,
o] FE|= A5 A, AEA EN E S A4 FE
£ BT giZTR] LPS ©@sx{E|e) Hjg)] vk oA oR
o e NO A4 AsliE/dS Yepith LPSE 200
ng/mle] FEZ 2|3 thEw2] NO AT 25.94 uM=
A3 iAoy, AEA d4 FEES 717} 50, 100,
200, 300, 500 pug/mle] FE== 23k A&7 NO HAHF
& 747} 2478, 23.14, 21.56, 19.55, 11.69 uMEHA £-2]7]
S 2 NO A& Aslishe Aoz yebgth B3k, 54t

<L ol

8 Mol By I -3ye
o

Range Correlation LOD LOQ
Standard (ug/ml) Slope Intercept coefficient (ug/ml) (ug/ml)
E-harpagoside 40-500 3.1503 1.4161 0.9999 10.68 32.38

Table II. Precision and Accuracy

Intra-day (n=3)

Inter-day (n=3)

Spiked

Comp. conc. Observed Precision Accuracy Observed Precision Accuracy
(ug/ml) conc. SD RSD %) conc. SD RSD %)
(ng/ml) (%) (ng/ml) (%)
10 9.86 0.05 0.51 98.6 10.04 0.05 0.50 100.4
E-harpagoside 20 19.82 0.10 0.50 99.1 19.79 0.11 0.56 99.0
40 40.03 0.19 0.47 100.1 39.88 0.18 0.45 99.7
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' harpagoside analysis, Run: s-k phosphotic 9 @ 7/16/2009 9:24:41 PM, Method: harpagoside analysis, Inj: 1
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Fig. 3. HPLC chromatogram for the Scrophulariae Radix produced from Gyeongbuk
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Fig. 4. HPLC chromatogram of the Scrophulariae Radix produced from China.

Table III. Content of E-harpagoside in Scrophulariae Radix

Content of E-harpagoside

Mean Mean Mean Mean + SD
(n=3, pg/ml) (n=3, mg/g) (n=3, %) (%)

AR 59204 0.592 0.059  0.068 + 0.007
B 72.120 0.721 0.072
72.121 0.721 0.072

ZzZ2F 18351 0.184 0.018  0.023 +0.004
A4t 23.642 0.236 0.024
27.0421 0.270 0.027

4k FEEC 49 50, 100, 200, 300, 500 pg/mle] F&=
2 A3k A}, zHzt 24.74, 25.19, 22.57, 21.52, 16.77 yM
94 NO Ag/\c-]_o_ A= AR L]—E]—‘/"E]— Eg] ol:f'}_-:_I:
500 pg/mlell A = 7354t E%Ur T At FEE9

NO A4 A= tiZzel LPS @5 A2l vlsle] 71zt
55%9} 35%2 F oFE E% NO °4zﬂ§4~ Hjom 7k
oA AEA A4k FE2EO] Tt W4 FEERD

LPSel 2lsf fri=® NO2| A4 A axr} Fofds 24l
g 4= AT} (Fig. 5).
2 B
#ﬂiﬂ H|S2 20.7%2 A

k&2 M’%S 13,440
5) 7;1_3,:11_01] Xe] okgzE Al
O AL Y AR}
A8k 50 st A= of
S.XL% /ng}\}g] ;&x}g— FAslaL it o, oRgA19lo)
o84z A= ghe}t Srtst
—r/‘ﬂi 1/}5}”1]” 199053t FHERE g o= gro]
e 59] S0 ] fredslo] =le] FeA
(F2) Aato] AAHL Ay o)
ol & AellMe Aut dakel A4
ZAEAE At St el tie e (Rl 9,
AESA(NO A4 A1) E4971E Akt 84

4
lo @
o
_|1m

i

—L
=]

_ll-)

o O
2
Rl
(il

=
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Nitrite (uM)

LPS(200ng/ml) - + +
MeOH extract (ng/ml) - -
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50 100 200 300 500 50 100 200 300 500

Gyeongbuk's

Chinese

Fig. S. Inhibitory Effect of the Scrophulariae Radix produced from Gyeongbuk and China on LPS-induced NO production in RAW
264.7 macrophage cells. *P <0.05 and **P <0.01 by student's t-test.

o] 4821 E-harpagosides= NF-kB &84S Asl|gto 24
iINOS¢H COX-2 B3 oAlst] Fa528-S vehlle A
o dEA Yok AR I FHEH A, FE
b AR St Al vlsl €48 49421 E-harpagoside
o] shego] oF 3u) &2 ZoE Yepgornz HAELF 4t
o] T4t AT 93 FASEHE e ZloE A}
FEHT o]5 5] flste] F SR el tigk A
E8HA] FHRIIE ANG A, AEA Aol FA |
AT ASEZ] NO A4S 830 Asfshe A
S 2 YERT} (Fig. 5). ©1218F A3= E-harpagoside®] &
2k NO2| A Asligd-2 vldlR] aaAE 7, E-
harpagosideE JH# 0& @ol| $Hislal = 754 At
o] T4 dptr o &l I -3 NO A4 SAlE

ARV SHNE, 1SHIEE 5 OFR AF o] o)
oA k. B AAT, AR A olster Faw
¥ oheh JESH FAE & 02 EonE,

BAT A o83 At AN, AL Sl ZthE.

O-

1. 2132 o9 (2008) thatepdelgtek(lehtAy A8
WA, 460. A&

2. H7FRFAS193] (2005) SERINIFsl=<F, 76-77. Slshy
A&}, 5.

3. 9018 (1989) ¥Zeo] misroll BASH WIgE. BREILRME 3:
129-144.

4. A=gte]sidz s FHA (2000) 23}, 192-193.
FHAL M2

ARt A1 18] (2006) AJOFSE, 208. FHAR, A

6. °19%F, rElst (1986) Aike] 7193} Gl #a w3
thghgkelsts] EEAsE]A] 10 63-72.

W

7.8kt s, e (2008) Fakel FA 24 7 A
DFAF ] el viAles B dExesA] 23:

8. &, AT, oy, WA, A< ,
8], A, AT, A, 29N, AFY, HAE,
iR o] Ag (2006) S H(Scrophularia koraiensis Nakai)
o] st 24, F=1e5}3t5]A] 16: 37-46.

9.2 ofelst WAL AE (2005) I FE}, 693-
695, AUGAL, A2

10. Li. Y. M,, Jiang. S. H., Gao. W. Y. and Zhu. D. Y. (1999) Iri-
doid glycosides from Scrophularia ningpoensis. Phytochem-
istry 50: 101-104.

11. ol ¢, vkag, F9H4, Axlv], ojo1y, %4 (2007) =
At St dakel AR AoreteiA] 38: 15-18.
12.Kim, S. R, Lee, K. Y., Koo, K. A., Sung, S. H., Lee, N. G,
Kim, J. and Kim, Y .C. (2002) Four new neuroprotective iri-
doid glycosides from Scrophularia buergeriana Roots. J.

Nat. Prod. 65: 1696-1699.

13.Kim, S. R. and Kim, Y. C. (2000) Neuroprotective phe-
nylpropanoid esters of thamnose isolated from roots of Scro-
phularia buergeriana. Phytochemistry 54: 503-509.

14.Kim, S. R, Kang, S. Y., Lee, K. Y., Kim, S. H., Markelonis,
G.J., Oh, T. H. and Kim, Y. C. (2003) Anti-amnestic activity
of E-P-methoxycinnamic acid from Scrophularia buergeri-
ana. Cognitive Brain Research 17. 454-461.

15.Kim, S. R., Sung, S. H., Jang, Y. P, Markelonis, G. J., Oh, T.
H. and Kim, Y. C. (2002) E-p-Methoxycinnamic acid pro-
tects cultured neuronal cells against neurotoxicity induced by
glutamate. Br. J. Pharmacol. 135: 1281-1291.

16. 5H8-7], 73 (1998) E4te] dAks) #hgol gk A
g2 %315]] 13: 201-220.

>

213-223.
AAE, ol
]

fr op



Vol. 42, No. 1, 2011

17.

18.

19.

20.

21.

Xu, C., Luo, L. and Tan, R. X. (2004) Antidepressant effect
of three traditional Chinese medicines in the learned help-
lessness model. J. Ethnopharmacol. 91: 345-349.

Diaz, A. M., Abad, M. J.,, Fernandez, L., Silvan, A. M., De
Santos, J. and Bermejo, P. (2004) Phenylpropanoid glyco-
sides from Scrophularia scorodonia: in vitro anti-inflam-
matory activity. Life Sci. 74: 2515-2526.

Ahmed, B., Al-Rehaily, A. J., Al-Howiriny, T. A., El-Sayed,
K. A. and Ahmad, M. S. (2003) Scropolioside-D2 and harpa-
goside-B: two new iridoid glycosides and antiinflammatory
activity. Biol. Pharm. Bull. 26: 462-467.

Lee, E. J., Kim, S. R., Kim, J. and Kim Y. C. (2002) Hepato-
protective Phenylpropanoids from Scrophularia buergeriana
roots against CCl,-Induced toxicity: Action mechanism and
structure-activity relationship. Planta Med. 68: 407-411.
Tohda, C., Kakihara, Y., Komatsu, K. and Kuraishi, Y. (2000)
Inhibitory effects of methanol extracts of herbal medicines on

22.

23.
24.
25.

26.

21

substance P-induced itch-scratch response. Biol. Pharm. Bull.
23: 599-601.

WA ] ksl A4 (2005) FAMHIERS FEE0] LPS
2 F=F Raw 264.7 cellolA1¢] TNF-o, IL 2B, IL 6 %
nitic oxide /3o PIX= FTF. HFHEZZS3]A] 20: 7-16.
TR RS (2006) HEAS SR ASk
FAHEfE T SR (2006) = SRR AL
B ETHAFG RS (2007) SAESHIAG R
HIA,

S| FETE U] (2005) SHAITEUHT

olol gt

A

27.Huang, T. H., Tran, V. H., Duke, R. K., Tan, S., Chrubasik, S.,

Roufogalis, B. D. and Duke, C. C. (2006) Harpagoside sup-
presses lipopolysaccharide-induced iNOS and COX-2
expression through inhibition of NF-xB activation. J. Eth-
nophamacol. 104: 149-155.

(010. 11. 25 == 2011. 1. 20 DAL, 2011. 1. 20 ZINET)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


