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Lignans Isolated from the Roots of Patrinia scabiosaefolia F.
and their IL(Interleukin)-6 Inhibitory Activity

Eun Jin Choi, Qinglong Jin, Ji Eun Shin, Hyun-Gyu Kim*, Jung Jin Kim* and Eun-Rhan Woo®
College of Pharmacy, Chosun University, Gwangju 501-759, Korea
*HL Genomics Co., Kyungi-do 408-20, Korea

Abstract — In an ongoing investigation into anti-inflammatory compounds from natural products, the CH,Cl, soluble frac-
tion of Patrinia scabiosaefolia F. (Valerianaceae) was found to inhibit IL-6 production in TNF-a stimulated MG-63 cell line.
By means of a bioassay-directed chromatographic separation technique, lappaol E (1), and nortrachelogenin (2) were iso-
lated. These compounds have been isolated from this plant for the first time, Compounds 1~2 showed potent antioxidative
activity using NBT superoxide scavenging assay. Moreover, compound 1 decreased IL-6 production in TNF-o stimulated

MG-63 cell line.
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vlel] (Patrinia scabiosaefolia Fy= vlele]zlol] £3R= ozl
AolEEA NsPle 78~8¥0la -Evel, Y&, Elol¢t, &
=, Alllg]o} F5- SHjol EEsh Aol Solld Ak A
e Az A F= AR7F dHrEe] Jlar el A=
theko] A-84+ iridoid, saponin, coumarin®] -0} Qlrt 412
2 AFolNE miERS] FRAdwel 71Qisks 217 2ukE- o]
ole] e el digt &S 918 viely He]e] MeOH 5%
E 9l gujji3lof os) dojxl CH,Cl,, EtOAc, n-BuOH 3!
H,0 22lo] 3l NBT assay2 £33 4k} &4, MG-63 A3
FE o8¢ TNF-ooll &3l =9 IL-6 2] AsiedS A4
alict. 1 A3t wiele] eERE 92 CHLCL 80| Ats)
24 9 L6 AfdS 7K Bo= YERtaL, o]E Hie®
CH,Cl, 2] tist & A3k AlE AABISIt. (interleukin)-
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shal =R fAksh A 54 AL, e
& 28 5ol o] 79, %, Ahae] A, F4
G531 Ik A= TNFool o34 Jeis
o] IL-67} A2 5102 W] Hi=d] 2 3ol MG-63
AIEE o] gsto] niele] 2N et sighEEo] IL-62)
el ojugl J&-S w]x|i= 79} NBT assays 5o 4ks)
S AESISIZe olel] Barstarzt gt

Mg

AEME

B 3o A3t vlEle](Patrinia scabiosaefolia F)Fe]= %
Ad) dxdelA] Al Es] st & ARSIl AR 2

QR = TEE(CU-958)0.F ZAthekw okst)sh Ao 1.

§74Z747]+= Fisher Scientific(Model 307N0043, Canada)E
AF8-5 a1 A3 %= AUTOPOL IV automatic polarimeter
(Rudolph Research Flangers, NJ 07836) Al&3lgler, IR
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AHEZL JASCO FT/IR-300EJASCO Co., Japan)s AR5
t}. 'HNMR¥} BC-NMRi= VARIAN Unity Inova 500 %
JEOL JNM-LA 3002 A3+t #3 £ column chromato-
graphy®] packing material 2+ Kieselgel 60(230-400 mesh,
ASTM, Art. 7734, Merck), Kieselgel 60(40~60 um, Art.
9385, Merck), LiChroprep RP-18(40~63 um, 1610400 138,
Merck)S AFE-3}31t). Thin layer chromatography£ plate:=
precoated silica gel 60 F,;, plate(layer thickness 0.25 mm,
20*20 cm, Art. 5715, Merck)5 AMH-sl9lom % 2 49 4
ErpE 2l g Sl Ia AlokS 7IEF Aok I Be 59
S 77 AMgslolom kAl Ajeko 2= 10% H,S0,5 AMESISItT.

i

o =22

57138t vlEle] (Patrinia scabiosaefolia F)*E-2] 1kgS MeOH
9% 80°CellA] 3r17F B<t 33]oll AA XgshaA] 53t 5 of
7}, 79} FF310] 151.1 g2 MeOH extracts AUt 015 &
2 @Eska CH,Cly, EtOAc, n-butanol <42 H-E513ict,
Sk} 248 LRI CH,CL, 28 10 g5 Ae]7Ms o] g5}
A9 AzvpE12l]E AAS3ITE S0 hexane : acetone=
10: 12 0|83} §EA171aL Z47}9] #E5S TLC patternol]
w2} FARE A5S 8 167019) sub-fractions FAtt. Sub-fr.
D140f] thalA] Ae]7HE ]85k hexane : actone=5:12] &
mjelA AY AErtE Rl E AAEE & RP-18S o83
o] MeOH : H,0=2:1 §7|327°|*] column chromatography=
AAEle] BeHE 110 mgre A9leh $9HE 1:& UV 254 nmell
A FT7F AeH 10% FaHg-dola @2 HS Hlow A
H 5 o wist A Qi) Sub-fr. D15oY tisiA Ae
7S 083510y Chloroform : MeOH=50 : 1¢] Svljz=1olA A
g A=rfE e E AAE & RP18S ©]8319) MeOH : H,0O
=2: 15 87 slo] siRke 210 mgys ASIrt. 319kE 2= UV
254 nmelA F57F 310 10% FAkgdoll ] A ekl o
3l

HI

:

shEtE 1

Yellowish oil, [a]Z’=-2656°(C, 1.0 in CHCL); IR V.
(KBr)em™: 3430, 1760, 1600, 850, 810; 'H-NMR(500 MHz,
CD,0D) &: 6.40(1H, d, /=2.0Hz, H-2), 6.88(1H, d, /=80
Hz, H-5), 6.49(1H, dd, /=8.0, 2.0 Hz, H-6), 2.53(1H, dd, /=
70, 20Hz, H-7), 259(1H, dd, /=135, 7.0Hz, H-7), 2.44
(1H, m, H-8), 6.59(1H, d, /=2.0 Hz, H-2), 6.61(1H, d, J=8.0
Hz, H-5), 6.80(1H, dd, /=80, 2.0Hz, H-6), 2.85(1H, dd,
J=140, 7.0Hz, H-7), 2.931H, dd, /=14.0, 5.0 Hz, H-7),
2.56(1H, m, H-8), 3.88(1H, d, /=2.0 Hz, H-9), 4.23(1H, dd,
J=9.0, 7.5 Hz, H-9), 6.78(1H, d, J=2.0 Hz, H-2"), 6.78(1H, d,

J=8.0Hz, H-5"), 6.82(1H, dd, J=8.0, 2.0 Hz, H-6"), 4.73(1H,
d, J=4.5Hz, H-7", 3.08(1H, dd, /=6.5, 4.5Hz, H-8"), 3.86
(1H, d, J=35Hz H-9"), 413(1H, dd, /=9.5, 7.0 Hz, H-9"),
3.82(3-OCH,), 3.81(3-OCH,), 3.90(3"-OCH,); “C-NMR(125
MHz, CD,0D) & 129.8(C-1), 110.9(C-2), 146.7(C-3), 144.4
(C-4), 114.1(C-5), 121.3(C-6), 38.3(C-7), 41.0(C-8), 178.7(C-
9), 129.5(C-1), 122.1(C-2), 146.6(C-3), 144.5(C-4"), 111.5(C-
5), 114.4(C-6), 34.6(C-7), 46.6(C-8), 71.3(C-9", 132.9(C-1"),
108.6(C-2"), 145.2(C-3"), 146.7(C-4"), 114.3(C-5"), 118.4(C-6"),
85.9(C-7"), 54.2(C-8", 7L7(C-9") 55.8(3-OCH,), 55.8(3-
OCH,), 55.9(3"-OCH,).

SlEtE 2

Yellowish oil, [a]2=-29.3(C, 1.1 in CHCL,); IR V,,, (KBr)
em™: 3430, 1760; 'H-NMR(500 MHz, CD,0D) &: 6.69(1H, d,
J=2.0Hz, H-2), 6.84(1H, d, /=8.0 Hz, H-5), 6.62(1H, dd, /=
8.0, 2.0 Hz, H-6), 2.52(1H, m, H-7), 2.92(1H, dd, /=85, 2.5
Hz, H-7), 2.50(1H, m, H-8), 3.98(1H, dd, /=15.0, 8.0 Hz, H-
9), 4.02(1H, dd, /=15.0, 8.0 Hz, H-9), 6.60(1H, d, /=2.0 Hz,
H-2), 6.82(1H, d, /=8.0Hz, H-5), 6.63(1H, dd, /=8.0, 2.0
Hz, H-6), 291(1H, d, J=14.0 Hz, H-7), 3.08(1H, d, /=14.0
Hz, H-7), 3.85(3-OCH,), 3.84(3-OCH,); *C-NMR(125 MHz,
CD,0D) & 130.3(C-1), 112.7(C-2), 146.6(C-3), 145.0(C-4),
114.5(C-5), 123.1(C-6), 31.6(C-7), 43.8(C-8), 70.1(C-9), 126.0
(C-1), 111.5(C-2), 146.6(C-3), 144.3(C-4), 114.5(C-5), 121.5
(C-6), 42.1(C-7), 76.4(C-8), 178.4(C-9), 56.0(3-OCH,), 55.9
(3-OCH,).

NBT superoxide scavenging assay

NBT superoxide scavenging assay:= Z7 T4%9 WHS A}
28+ th® 15mM Na,EDTA50 mM KH,PO,/KOH pH 7.4
in D.W) &1 20 1, 0.6mM NBT - 50 u/, 50 mM KOHe]
=<2l 3mM hydroxanthine 30 WE 3 ths Y FEZ =9
AlFE 100 wE FH7Fstet. o17]¢) xanthine oxidase(1 unit in 10
ml buffer)&2 50 pE ¥ 5 25°C incubator <l 304 &
QF ¥H2-2 A7) thS 570 nmollA microplate readers £ &
FEE F8IRlth AEE =9E 5% DMSO in buffer 8-S
control® 31330 A3 o] TFEAT = allopurinotS A3
t}, Akl 83 (%)> controlol] thet AthAQl HAE = [(rate
of control-rate of sample reaction)/rate of control]*100°= 3%

Ak,

MG-63 MZOIM IL-69] X{5l{&Ha1617
HFEFE= 10% FBS7} 3l DMEM A2 AR85}0] 37°C,
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5% CO, incubatorellA] culture disholl 523+ $- 315 E<t vl
Fetal viRAE WAt o716l TNF-a9h AlEs2do] §l &
E9] N85 A3t - 37°C incubatorellA] HiFSE 3 244)713}
48717 5 Z42F 70w wiAE AF skl WE Basksich 96
well plate®]] 13} antibody 100 p/(anti-human IL-6, 2 p/ml in
0.1 M NaHCO4)S ¥ 3 4°Collq] overnightslo] 12} antibody
7} 96 well plateo] F2E & & stk AE A 42 13
antibodyS o] 7] £J&ll washing solution (0.05% Tween 20
in PBS 100 W= 3" Aol ¥ blocking solution(3% BSA in
PBS) 200 wE A2lskal Aok 221%F <t WX|$t - washing
solution 200 W= 2 Aojylict. ffollx] 24r3F -9} 48131 5
off ANF gt wljoFed 50 et blocking solution 50 WE Hol A2
oA 4AZF = 4°CollA] overnight 3F01 12} antibody2} A g
3FE== 3} th 100 u washing solution® & 4 A2 3k 3
100 W¢] 2%} antibody (biotin conjugated rat anti-human IL-6
1 ug/ml in blocking sol.y2 37Fsto] 458 F<F A3A2 7 4
)R] ok 23} antibodyZ 100 p/°] washing solution® 2 6
A Z ako] Molwith 100 W streptavidin HRP(sol. 0.1% BSA,
0.05% Tween in tris buffered saline pH 7.3)5 #7}3}o] 20%
=<l A%A7] ¥ washing solution® % 6% 4|33t} TMB
(Tetra Methyl Benzidine) 100 W& 2] &A1 ZA] micro
plate readerS A-3101 450 nm ol S3EE S48
IL-62] Ael&4A-2 Inhibition(%)=(A-B)Ax100[Where A is
the IL-6 concentration when the TNF-o. only was treated,
and B is the IL-6 concentration when the compounds were
treated] = 3}3it}.

Al
=

-

it

A o nH

Q_s 12 §]—/\W 301/\]— xli[ ] 26.56% : Q?i_]’l,
IR spectrum °] YERF 3430 cm 9] % ¥4 % OH ¥3E,
1760 cm '] <7937 y-lactone” )7} EAES €181} H-
NMR spectrum®l| 4] 86.40~6.89° 5320 3712 1,34-
trisubstituted aromatic ring®l 7]1213}= 97§ 2] proton ¥ =17}
53.81, 3.82, 3.90° Z}7} 371<] methoxyl ¥ =7} &= T},
83.88(1H, d, /=2.0Hz, H-9"), 83.08(1H, dd, /=6.5, 4.5 Hz,
H-8"), 4.73(1H, d, J=4.5 Hz, H-7")°] oxygenated proton®] ¥
ZEQaL §2.53, 2.59, 2.85, 2.93° methylene proton®] Tjrﬂil
o] o] 3}3E-2 butyrolactone & EN ] sesquilignan© & 3
e}, 313 BC-NMR spectrumel] §178.7¢1 C-92] 7}J‘é
717} 8713, 7171 C9, C9"9l 7]Q13}= oxygen bearing
methylene carbon ¥ =7} ¥ LAl §129.8, 1109, 146.7,
144.4, 114.1, 121.3, 129.5, 122.1, 146.6, 144.5, 111.5, 1144,

132.9, 108.6, 145.2, 146.7, 114.3, 118.4°l4 37]2] aromatic
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Table I - Antioxidative activity of compounds 1~2 isolated from P

scabiosaefolia
Compunds ECy, (ug/ml)
Lappaol E (1) 10.7
Nortrachelogenin (2) 13.1
Allopurinol 1.7

*Used as a positive control

ring®l] 71Q18R= ¥]A7F #AEHAvE BEgh §38.3, 34.60 C-7,C-
79l 7]918R= methylene carbon 3|77} #2=3Ic}. §85.8°0 C-
7'l 7]1Q181= oxymethine carbon ¥ =7} #Z¥ o, 541.0,
46.6, 54.2°] C-8, C-8, C-8"l| 7]218= methine carbon ¥ =1
7} Q) o el getARl A} 9 gl el UERt data
ot Bl E 3 31gE 12 butyrolactone sesquilignan$!
lappaol E2 574313l 0m 182 vlel] | 2RE Agos B
2]d slekEolth

e 2% FAe AN AR o]’ -293% Sk
IR spectrumelA] 3430 cm™¢] £59]9% OH ¥|3=, 1760 cm™
o) FF9 AR y-lactone”| 7} EAE-S gelskitt 'H-NMR
spectrumel| &= 86.60~6.84°141 54 2Q1 27) €] 1,34-trisub-
stituted aromatic ring ol 7|Q13R= 6712 proton ¥} T
AL H=3F §3.84, 3.8504] methoxyl”7]ell 71Q1skR= 3] =17) #hz
=9t} §2.52~3.089 H-7, H-79l] 7]9181= methylene ¥=17}
#=E9lal §3.98(1H, dd, J=15.0, 8.0 Hz), 4.02(1H, dd, J=
15.0, 8.0 Hz)ll H-9¢1 7]018K= oxygen bearing methylene 7.
7} #EE R om 525000 H-8¢l 71Q18K= methine =17} ¥z
itk BC-NMR spectrumel|A] §178.4¢ C-9¢] 7]Qlak= 712
BY77F P9 §130.3, 112.7, 146.6, 145.0, 114.5, 123.1,
126.0, 111.5, 146.6, 144.3,114.5, 121.5°]] 270 2] aromatic ring
o] 71918k= 9 =17} LERL oM, §55.8, 55.99 methoxyl7]oll 7]
Qs 9 =7F EE|QL), 3R §31.6, 42,190 C-7, C-7°l 7191

Fig. 1 - Chemical structure of compounds 1~2 isolated from P
scabiosaefolia.
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3t MG-63 Al3ZellA] IL-6 0] #lled-g vepilch
25D - o
=
£ m 5 ZiAbel ers
&
g ™ 2 A7k HL Awua@el Qi ) Aol o)
S 00 . saE|lon ojo] ZAFEE] I NMR 2ol B9-8 F41 3k
= 7)Z2ksA A9l Bl FA=UL,
Yo 50
= = Z 125
Bl 2]
D /
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TNF-& (50ng/ml)

Fig. 2 — Inhibitory activity of compounds 1~2 on IL-6 production
from TNF-o stimulated MG-63 cell. MG-63 (3x 10" cells/
well) was incubated for 24h, Cultures were incubated with
TNF-oe and DMSO with or without compounds for 24 h. IL-
6 in the supernatant was measured by ELISA as described
in Materials and Methods. Results are expressed as the
mean=+S.E. from three separate experiments. *p<0.05
compared with TNF-a treated value.

3H= methylene carbon 7} 1A §70.10 C-991 7191
3} oxygen bearing methylene carbon 3 =17} 25§ 0.
876.4° C-8°ll 7]R1ak= 97} 543.0¢ C-8oll 711k 9=
7t Z¥zF FEE QI o] A 9l 31| datastel MlwE
23| 335 2% dibenzylbutyrolactone ¢! nortrachelogenin®.
2 Fsiglon B2 vgle] HezRe Agow Held 35t
Eoltr},

3}3E 1~2¢] o8] NBT superoxide scavenging assay= ©]
3 Skl dS A Ay} sljkE 1~29] ECye= 27 107,
13.1 pg/mi= 733k Ed-8 YERA O™ o] aromatic ring® 3}
Szl EAlsk= OH7 17 @A el SQ3t oJ3hs k= 3o
7 FAec2®

T3k 313 1~20] thall MG-63 Aol IL-62] H2] (%)=
HES Ay} 3155 1~29] IL-62] 12(%)= ZH} 66.1+2.5,
18.7+83% YEh} 3l5HE 12 MG-63 AE25E] IL-69 H2
E dA8] AP Ao BEEITH

4 =

niel] HelEyE d2 Wgdgzelo|s 25 gigt A
ARvtE 29 E AAske] 313HE 1(lappaol E), 2(nortra-
chelogeninys -e]ate] 735 TPl o] sHtEe viEke
EREE AR e sgEellvh S9N AN sE
1~2= 2% st S vehlla sigheE 12 TNFa® 5
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