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2009 AZRAAAIE 7] Azl o AUl Tl b 20049 37 Hole
Lk 20099 5% 8xe] Wo g oF 2u] FUhstSlal, X EHE 20049 2009 ellAl 20091
13700 o= of 7uj F7katsl . 6041 o] FellA TEW A= 147%% VRt W=
, S =9 7hedl oF 70%7F A vy =3t E
Hol, =y =<1 <l 109 B9 1)

H (A A 73k 3], A262F F
4% 20209 654 o]k =9

, AERITEAl, 2010), 2020830 ol A
39k Weo & Ay BT oz FAkEo AL AAH oz 47bet FARE

¢

o

A AAA S EmE 604 o A9 oF 1%, 6541 ol QA7 2%, 8541 ©]/9
4-50%7F HEw BAR FAE. AT AA Bk o 10-15%E 400 ol el v
30tfell st ASE g 20090 wEelA 64wy, RN 169, FHE AZ T4
oA FH4A 230wt e & SA7F W Eils (20108 Business Insights). ©l%o] B
A&stn e B1E Adv)ER 8 TNt O Solus AA. AR 1
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O #HZI=He dAY s iHH AR

SEH Y 7 o] ARl AsWHoEAE WA We M-S FEHoR A
St A7 B 5 7] (neuroprotection) ¥ =4H A AAE S9H o2 B AAAA 7= A1 H A
A 7]1% (neuroregeneration)©] 2R 3A| T AR o] & FofA= A =m7]E9 F o] Y&}
A e Aol "] wpElA IlEwe ik 9 A Xzl EASHA] &= A T}
ool A &Y A molet st AR st w 4o A& FHUls AT 7
< A EFA 7= Wi olgta & ¢ &

A F7HA e 97148 2 g4 2+ L-DOPA, dopamine receptor agonist, Monoamine

oxidase(MAO)-B inhibitor, Catechol O-methyltransferase(COMT) inhibitor, Anticholinergic
drugs, Antiglutamate drugss©l 0+ (CNS Drugs. 2010, 24, 941; Int Rev Neurobiol.
2010,95,163).% *

olg dEAEAT EF L-DOPA7} Zte wAA =, Alzto] Ao we} & & o] &
7bhet, AR B8 Ao A oA 5% (dyskinesia), ¥z % 3 (hallucination,
illusion) & AZ3 FAES sy, FolRuxE e A4 A =unl 4AA
= A9 F glvs dAE AYL 7] " MEe 871 33 A

O FA<HMNALAEY AN ZLEH AL ZANurrl
Ho A =l MAAES] B U F3= o] AR} (growth factors)el ARSI}

(transcription factors)ell €3] ZAAE. Sonic | xz =M zo] cHol MAMZS| 235
hedgehog (Shh)¥} fibroblast growth factor—8 \wm,s‘m & m..,.r
(Fgfg)elet &= 4dAaes 27 =97 A7 @{ﬁ =
AZE =Y s T3 4TS g Ao N g;:f;:[{;ﬂ
2 94#A i,  Engrailed (Enl and En2), ~

Pax, Pitx3, Nurrl 2] HdARIA= =39 d ®
AEZZHE oyl AAAEZ] 238 FE3s Calviess
wd o 4L st Aow g4 gon, Rscume
Nurrl, Wnt 5o AAHIAES Eabn A7 A g 4

9] ET%‘ ¢l tyrosine hydroxylase (TH) /A% ,,,,,l,,‘,.u“l@.m e
E WmoEA =ayl AAAMER] 23 3

Aol wig- TR A4S st AR dHA

9. 283, Nurrle Pitx39 374 =zpvl 2 l®
BAIEe] 5AS AAste 4 HAARIAE B

S F5E wolgt(Proc Natl Acad Sci U S

A. 2006, 103, 2874).°°®
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F=W3Z D-05
7F A T &
o] T A 5=k
o TAAA &
98 wEa frada A S gysith e olsd, A3, % T ude 23
ENPAR PEEC] < g4etal HPLC =11 gyeth 23y A= F9d 9 35 27
o W (e, R, ) AR FEES Az fEARe AHe 3
= e gy B3 FEE e SANE Asdth
O oy fFaAde e
Booele sz sgEolgts AEEA & AAT £ Ade 74
2 FH3 1 8. = silica gel, MCI gel, Sephadex LH-20, ODY
column chromatography, TLC, MPLC, HPLC & utt3t Ag g 2ulE ]
2y WS Edle] FAEA S activity—guided fractionationdle] T A
Fog & AATY £ & 71es FHsa goy, 53 EAF 2,00
olate] A A} E&ol#}H liphophilic, amphiphilic, acidic, basics Z+F
Wola] ) s B FE2AAZ golatA AAT = de= V&S st gL
o) ;r;j;jﬂ O HolEuUY f& B8 T4
FEAR fj_L;ﬁ ; e FE AAR FFES ASTEE A4 HEd 59 v
A4 DT A Rogy etz B AT 5 Qe v avE. B Ay
< NMR, MS 5% o]&3te gstt+x2E 18 F v 71+S gus]
AS. = NMRS 500, 600 MHze] NMRS o]&3te] 'H-NMR
BC—-NMR, COSY, DEPT, HMQC, HMBC, NOESY 59 247|¥9S &8
g Aol MSE EI-MS, FAB-MS, ESI-MS%5S =A3lo] BA3S 7
3tal high—resolution massE 5743t e FA24 2 A4 Y
22 743 GdEAY YA FEE vicinal coupling constant ()
YC—'H coupling constant (*Jo—u, “Je-n), NOESY NMRGSS A3l &
AEAY JA TS W3,
O @3 T = A3 © GLP 7]%S] gulo] @ Exeo A 2] eka] 7fo] =g
olo] &7 38kl AAJETE 5,000mg/kg ¥ 2,000mg/kg 270 &ol|A] ow
A AAEtY] S ARSI, B AFS 79 A= o5 7 559
st AAgth, dWrSAHE AAYE ATSH 5 SANSS BEs
a, e AAtgS 2A
R O 715N E 1 GLP 7193 Fulol o5 aule] A Aok sloj=e
== Aol A3k} AANFTH5A EFol tiFte] o Ad 15 AAEke] Ay
MR g2 AR, B A 54 &%l tiste] zZ+ &% ¥ 37 platd
(GLP 7]3h) o A A A gkt
1 9

O GAACIFAE : GLP 719l Guto] @ F el 4 AopA shol = e}
of 2Ase] AN gLk LHF MPAEF (CHLIU cell) A3t o
1 t

ol

o 14 AF(RAZD 7 28 A (A&A)eNA Ar) §23E A4
¥ AGA 37 Gl thetel 24 £ 8 270 platecl A Aol FA
Aol F2A ol furiel §EE Fohat




| FEWE \ D-05
o AT FLH
(o] 24 - 434 TA AR W&
H A A=)
3] 57 0z ¥
FASANDEAED |GLP 719e] @rtol @5 2Eol 4] A ofx st =eele] A3
Mol d, o ANF, whge] FLAEE ol §ate] Y L 4
R GAACVEANH, g MEARS AT F, B APL ANt adfTE
FEE] A 5 7} sk}
RecEd O 45 W &% 24 (DRF) A¥
(GLP 71¥) 4% wim g g |GLP 719890 @nkel s aeoa] Aok shel=elele] 273
(DRF) A3 (44 2) of AAFT. ¢ HEFE o] &3] AFEE S 457 vbE
TFAA UEtuE SANSS Brbekal, WHEFo] SAAE e
SFAY IAARR o] &8l7] 915t AAEYH.
GAL4 f+7d#27F 2Ade
2 9= driMde] %|GAL4 FHATE AR F A dVIAdel 23¢E FHA
gy gz gxgHEE FH4A luciferased] 23171 plasmid, Nurrl-LBD
S AR luciferased] | &3 plasmid ¢ beta-GalactocidaseE 2¥il Sl plasmi
o AT 7] plasmid,|s 3% plasmld DNAE BE@)C Alzxd] Edll==d% 5
mﬂv;“_o Tfl Nurrl-LBDE @At = BAgEY A48 £E2L DMSOM o] A4 3
;f;;; Dlasmid glizToz 1% DMSOZ Aeld. Aels AEE 2047 F9
=°c beta-Galactocidase® zt[p% CO: incubatorel Al 7] § luciferase assays @
1 9lE plasmid 5 3%|Luciferase assayE &3 ¥ ODFH S Z5-E blank thr] fol
o] plasmid DNASH#(AE A#/1% DMSO)E Axtate] Nurrl #4438 4w=F
BEQ)C AZE o] gaFET
=4 ol &
#70EW FEREDLS 6-OHDAE M9 SAF-9d AFYw
S ol&dte] TRl AAAME EolAHl MEAE Fkshs
71es SRS s 1 65% Y SD rate FotH ALRFE A
skl sEd A ASAZ v, TH FH F9l
O 6-OHDAE 39 Z|6-OHDA 4ug2 stereotaxic toolS ©]&3}e] AP(-4.3) , MI
S EH s EEREYd AFFARE|(-1.8) , DV (-82)9 AP(-5.0), ML (-1.8) , DV (-82) %4
e = ol &g FHAEHWEER|\lug/ul®l FEE  lu/min FE2 AHY  FYFL od
a5 desipramine 25mg/kgES 6-OHDA Fof 30% Ao Fofs}o
Zupnl g ﬁﬁ/‘ﬂﬁ ole]o] MXEALE AAAZ. HAFZFESY
FE AR 4o] st P ol tis 257U How
ojuf, a2 %ﬂ‘?ﬂ—%%%% SHretA @& Holgs Fwshy
e A FE oo AA= TdsA A9




a7 AT
o CECELE FAH W
= )]

@ Stepping test : F=&H Alge] A& KISV 3 v
A % A

k)
O
o
Mo
o

SFETH AL o FAS HAE ot A7
o2 Zo] 90 cme] BAFYIA Eo2= FHo| At E Ao
3 Aol A B 91E 15% B¢t olFA7IH Aol A Y
S o] gErt BARWHS e 5 SH a8 s 47
5] WHE 43k o] AL 6-0HDAES FY3H7] A 3Y Ao
247 43] AHFE A7 3]

6—OHDA ™MWl wijE% o= 3]st s+ DA recepto
agonist¢l apomorphines FoJ3}e] circling P& =43},
gt Eo PEE WA AHAZGAZ o

0.5mg/kg = FoIgt & EopY =
@ Stepping test, @|= 54%..6—0HDA Fo & 2F,

o e

apomorphine

=
Eo] =11 60min%t rotatior

>~
N
(@))
N
2
K
S
|\
o,
il

Rotation test, @| @ Cylinder test : 6—OHDA Fo] § ool ALLSl4E H
=2o] o= Cylinder test® o]&aHusly] 93 Hdde= HES AF 30cm, ¥°] 30cm o
of =AY |TE 5 Fof % Alcylinder o FiL 5E3F vl e® skl 6-OHDA W<
3 2 wxAd Hze yeS5H 5o iR us Je sleE 543, 6-0HDA
AN AE Fol A 3

Al
ool wEIlA  AAMEAY] HAEE dolR7] 93
6—0OHDA Fo] 65 Fof 2.5%2 avertin® 7%
#3 Z 4% paraformaldehyde® AAZ. AZ3F braind
vibratome (Leica) ©.& 40pum F71¢ ¥ HHS FHb ¥ o
54 FedAel =aulg AABAZALE G187 flE 5%
HSo| A AF2of A blocking 3F U2, Z=3WlA AAAME Eo|F
Q1 rabbit anti—Tyrosine Hydroxylase (Millipore AB152) 1x
SIS 4°Col A overnight ¥FEAZ. 2%} 34 (Biotinylate
Rbt IgG)¢F ABC kitE W& ¥, DA
oA et wWel M g W
co &9 AgdE 379 ¥ AW giE] #dn
[




D. TEYF 48 558 2 FEAE w743
|
2

A7 &0 fxse FEAEdezRE 20119 TYEt 7R3 534
ARESFA S, a5 Ax3 S 5 - 10cm A7 & ZEEe.

g
e
kd
I
5
S
S)
D
3
s
g
i

fraE4d DGH-2 ¢ DGE2 Aol AH83g HPLCS &wie= v 2o
- HPLC model :-HITACHI, Pump : L-2130, Detector : Diode Array L-2455,
Column Oven : L-2300, Autosampler : L-2200
- HPLC Solvent: Acetonitrile (ACN, HPLC grade). Distilled water (DW).

N

(1) DGH-2 A #&&4 % g4
DGH-2 A4 &< HPLC #4 =7 %2 chromatogram 13 13 711, o]Z o]&3te] DGH-2¢ A
RS Q& T3 standard curve: 19 29} 7S

]

=] Sieua 21

m

DGH-2 =
/ i=
Z £ ¥ =0.7503x- 0.0004
J | 3 2
] & 1e 18 n % 0 5 L 15 8 ¥

o
-
2
2 F E t ﬁ 0.05 %
Winates -&
19 1. HLPC profile of DGH-2. g
0.025 &
Column : J'sphere ODS-H80, 150x4.6mm 1D
&
Eluent: 75% ACN + 0.025% TFA (30min) re
Flow rate : 0.8 ml/min ¢ j’ d.n%E R anAt i
Detection: UV at 230nm Amount of DGH-2 (ug)
Temerature : 25°C
Injection : 10ul sample dissovled in MeOH 19 2. Standard curve of DGH-2

%7 9 chromatogram 13 33 711, o]Z o] &3to] DGEY
¥ds

AR S 9)5le] T3 standard curver 1¥ 49}
fed DGE v E i)
2 ] : ®
: ; - A n e i‘.& %
719 3. HPLC profile of DGE. =
Column : J'sphere ODS-HK0, 150x4.6mm 1.D = a3 4
Eluent: 35% ACN + 0.025% TFA (30min) 5 *
Flow rate : 0.8 ml/min o
Detection: UV at 230nm
Temerature : 25 °C SetEl IR s
Injection : 10ul sample dissovled in MeOH j_%] 4. Standard curve of DGE.
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BEUF Axd 719 BeE 77t 3g¥ FH5E 100mle] &, 20% o BF2, 40% of EH%
60% ol B2 8% o EFS 100% o &2 100% Wl ere =2 7tz} FZa gk 22 100C A 242

| =
stdvh FEF FUFEs] S9F AAR

F&5ta, oS WESS 120rpmo 2 2443 F =
5 n-hexane, ethyl acetate® 334 +=x17 o2

<, crude ext.E 30ml =& ¥ A7, 30ml9

partition F=3t4th (X 1).

o

3 1. Effect of ethanol concentration on the ethanol, n-hexane and ethyl acetate extracts

from root and stem of D. genkwa.

Sample wt Extraction method Extract wt. Hex. ext. wt. EA. ext. wt.
(mg) (mg) (mg)

39 Root 0% EtOH 3485 + 1.6 325+ 14 276 + 2.9
39 Root 20% EtOH 489.6 + 17.0 9.7 £ 11 291 + 14
3g Root 40% EtOH 453.8 + 1.2 58 + 0.8 68.6 + 4.1
39 Root 60% EtOH 3471 + 54 292 + 0.7 984 + 5.5
3g Root 80% EtOH 363.9 + 5.6 398 + 14 56.9 + 5.8
3g Root 100% EtOH 180.35 + 11.8 451 + 3.8 62.5 + 8.1
30 Root 100% MeOH 336.3 + 0.07 375 + 21 904 + 7.2
39 Stem 0% EtOH 2845 + 22.4 87 + 1.0 271 + 2.8
39 Stem 20% EtOH 312.6 + 22.6 58 + 0.5 48.1 + 3.1
39 Stem 40% EtOH 287.6 + 10.9 18.5 £+ 2.7 451 + 1.6
39 Stem 60% EtOH 332.0 £+ 5.8 330+ 15 526 + 1.6
39 Stem 80% EtOH 237.75 £ 12.3 21.7 £+ 0.6 61.8 + 2.1
39 Stem 100% EtOH 97.8.5 + 9.6 279 + 0.9 199 £ 04
39 Stem 100% MeOH 2151 + 7.1 17.7 £ 0.6 352 + 24

(2) FE=9 FaAdT AFEH
HPLC Al&<#H] @ 72 &2 &= DGH-2 ¥ DGE & #4317 9189 2+2zF 1mg/100ul,
Img/ml =% MeOHZ =9 v 10ulZ HPLC3 t}&, standard curveZE ©]-8§3t4

4 A sl

e oF 7] 7 99 dug vEd wE FEEI AN I oo HE FEEA
DGH-2 % DGEE ##S 2AIeIth 29 5 2 ¥ 80% odee FE5E3} SiFEE A
DGH-27} &A13t= A& Yel= HPLC profile ]t} 80% o €tg FEE oA 12278, AL
FEEo|ME 122880 DGH-27F #AE 5t ol ZolAEHolE FEE = DGH-27F A&EE X
2 okth. DGH-29] standard curve® ©]-&3to] ¥2] 80% oleha FEE3 AFEEo A=
DGH-29] &S Axstdnt (F 2). v7EA &2 DGE standard curveE ©
FEE7 o HolMHE FEEo EAstE DGES &S Atstatt (&
DGE7} A& A &t 22 WAooz oy oetd FmoAe &3 o
ANeolAHolE FEEo|A DGH-2 ¥ DGE &S XAt (£ 2).

% ¢
3&
£
&
Ach
0
S
=

rlr au)
o

HUT
i
o
i
a1
_§|:_|‘
1%
>

2




A)

ma

1EIT

DGH-2

A= ]

e
i

HPLC analysis of DGH-2 in

D. genkwa.

ad

Fez

Al

80% EtOH ext. (A) and Hex

3 2. Effect of extraction method on amount of DGH-2 and DGE in the ethanol,
ethyl acetate extracts from roots (A) and stems (B) of D. genkwa.

ext. (B) from roots of

n-hexane and

A)
S 1| . Amount  (ug/mg) Total amount (mg) H " Amount | Total amount Amount |Total amount
ampll Extractiol - pxtract X X (ng/mg) (mg) EA. ext.| (ng/mg) (mg)
wt. | method wt. (mg) (mg) wt. (mg
DGH-2 DGE DGH-2 % | DGE | % DGH-2 | DGH-2 % DGE DGE %
3 0% |3485 +|017 +[1928 +[0.005 =+ 0.001 671 + 10 325 +£(027 (0009 +|002][276 +[6809 +[139 = 50
9 EtOH 1.6 0.00 0.19 0.00 ) 0.6 ) 1.4 0.6 0.002 2.9 11.0 0.3 )
20% | 4896 +|0.03 |2573 +£|0016 12,66 + 97 +|049 +[0.004 +|005[291 +(9508 =+|[346 =+
3g 0.003 25 7.0
EtOH 17.0 0.00 0.19 0.00 1.4 1.1 0.2 0.00 1.4 0.87 0.7
40% | 4538 +/0.09 (3354 | 004 = 1521 + 58 + (126 +[0007 +[012]686 +[11855 (579 =
3g 0.009 33 8.4
EtOH 1.2 0.02 22 0.00 0.9 0.8 0.01 0.00 4.1 75 0.6
3 60% | 3471 +|053 (4819 | 018 % 0.05 16.78 + s 292 +(299 | 008 + |029[984 (14829 (1127 = 14
9 EtOH 5.4 0.01 5.2 0.00 ) 2.0 ) 0.7 0.08 0.00 5.5 0.91 3.2 )
80% |363.9 +|1.37 (4899 | 049 1783 + 398 +(582 | 023 + 058|569 +[158.83 [7.65 =
3g 0.13 48 13.14
EtOH 5.6 0.16 0.27 0.05 0.3 1.4 0.2 0.00 5.8 18.8 3.1
3 100% [180.35 +(0.86 +|29.87 =+ | 015 = 0.08 543 + 30 451 £[193 +| 008 + |019[625 +[10144 (509 = 81
9 EtOH 11.8 0.01 2.1 0.01 ) 0.7 ) 3.8 0.2 0.00 8.1 1.3 1.8 )
3 100% |3363 +|071 +(2608 =+| 024 = 0.07 877 + 26 375 +(284 | 011 + |028[004 +[8940 +[640 = 70
9 | MeoH 0.07 0.03 4.8 0.01 ) 1.6 ) 2.1 0.04 0.00 7.2 2.6 2.0 ’
B)
Amount | Total amount Amount |Total amount|
Amount /m Total amount ((m
Sam! Extraction| Extract (ng/me) M) hex. ext| (ng/mg) (mg) EA. ext.| (ng/mg)|  (mg)
%vt method | wt. (mg) wt. (mg wt. (mg
DGH-2 DGE DGH-2 | % | DGE | % DGH-2 | DGH-2 % DGE DGE %
2845 + |0.03 x[1151 +[0007 = 334 & 0.05 + 4552 +
3g | 0% EtOH 25 0.002 1187 + 1.0 0.0004 + 0.00 0.005 [27.1 + 2.8 129 + 0.1 4.7
- 0.00 1.5 0.00 0.7 0.00 2.3
18945 +[0.015 = 585 + 0.78 + 69.72
3¢ | 20% mon | 3126 | 0.05 & 0.005 18 |58 05 0.004 + 0.00| 0.07 |81 + 31 335 + 0.2] 6.9
6 - 15 0.00 0.05 0.02 0.98
3037 +[0.034 = 875 + 0.91+ 96.205 *
3¢ | 40% eron | 2BLOE 012k 0.01 30 |185 £ 27 0.011 + 0.006| 0.06 |45.1 + 1.6 431+ 02 96
- - 0.74 0.00 0.0.5 0.007 7.9
043 +|37.06 = 004 = 12.29 + 126.78 +
3g | 60% EtOH |332.0 + 5.8 '000 - 0.01 3.7 |33.0 + 1.5/1.0 £ 0.180.033 = 0.007] 0.1 |52.6 + 1.6 6.63 + 0.2| 12.6
- 1.07 0.00 0.1 9.1
4557 +| 013 + 10.88 + 135 + 154.7 +
3¢ | sow Eon | 23775 % 087 & 0.05 45 (217 + 06 0.029 + 0.001] 013 [61.8 + 2.1 9.57 + 0.5 15.4
- - 2.14 0.02 1.0 0.01 3.8
014 +| 933 £ [0013 = 0.89 = 4368 £ | 1.06
3g | 100% EtOH 97.8.5 + 9.6 oy ~ 0.01 0.9 [27.9 + 0.90.86 + 0.10.023 + 0.002 0.08 [19.9 + 0.4 53
- 0.70 0.00 0.02 7.0 0.02
100% 020 + | 11.23 241 1.04 + 46.23 +
3g 2151 + 7.1 0.09 + 0.02| 0.04 1.1 17.7 £ 0.6 0.018 + 0.001 0.1 [35.2 + 2.4 117 + 0.2 3.3
MeOH 0.07 0.13 0.05 0.0.1 0.8
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1% 5. DGH-2 amount in EtOH and Hex ext. of roots and

stems of D. genkwa.

(@}
X
=
au
o
2
>
=
wW

Walo] dEge FEE 8 7 ug/mg ol EA s
0.13%= 7pd =gkt Sk FEEAA = 80% oeE & gk ZoA 582 ug/mg Aol
EAst] 058%% 7Hd E=AUTE (3 2, 219 6). 80% e FEEHRT Ik FEENA DGH-2 A
o] 424 wi =9ttt o HolME Ol E FEEoA = DGH-27F AZE5 A skt

d
=2
R
4
o

o Al 489 ug/mg A&l EAste] 48%=
oA FZ3F AoA 158.8 ug/mg

2Rt ol dotAlEolE  FE =l A

o~
2
>
rlr
)
()
o)
ox
M
rlo
o
il
0,
N
&2
30

=, DGH-2 &2 80% ol&t&olA 0.05%= 7 =okal, 4k FE=dd A= 80% o &
FazdA FE23 AdA 013% 2 7HE =4tk (2" 6). e FE=Ru of W v ddEs
Bt

=7] FE=°AM DGE §F= By FE2=3 72 4] Hmeda, dE=E H=dv
=, DGE 32 80% ollgbZolA 45%= 7Hd =k, it FEEAA = 80% AeE FEE A

ZZ23F A A 154% =2 7FA =9kt

U i £V 2% 80%
o]

& =2y
e ol gale] FFem, DGH-2 ¥ 9= @4 FF 83} DGE Aol 9= o Aokarol=
FHBE Axs, FS neses BEAY D adPAFAA BY @ e A= wss] e
shel o,




A7% &l $A = A EY o2 2015Lﬂ 842049l 534 ZEUF(Daphne
S 5 - 10cm IV 2 #Zgs.

D. Genkwa dry sample (Root + Stem) (20kg)
Extracted with 80% EtOH at room
temperature 2 times (48 and 24 hrs)
Evaporated in vacuum
EtOH ext. (EX).
(1140.95¢g)

900.0 g 240.95 g

Dissolved in distilled water (3L)
Partitioned with n-Hexane (3L X 3)

n-Hexane layer (HX) Aqueous layer

(70.5 g)
Partitioned with EtOAc (3L X 3)

EtOAc Layer (EAX) Aqueous layer
(231 g)

1% 6 Preparation scheme of DG-EX, DG-HX, and DG-EAX from
stems (A) and roots (B) of D. Genkwa.

AzE BEUF ¥ (6kg) I 7] (14kg)E 80% o= 2o A Z+7Z; 48413, 24A3F +

W Rz PAdsHon duee AAD 08, 7 F2EoAe DGH2 # DGE §#4& #Ae
ATt (% 3. WA DGH-2 o DGE sHeo] %71t of7h 9w, Waly 2712 wf @43 #%
2 (114095 @)l DGH-2 3 DGE =] Z+zt 0.16%, 2.80%7F EAstGtt. Ad&8E F=E
114095¢ % 900gel tiatel =4kw} o] dolAelole 2Ee A on ANFAT. W00g FELL 3
2 9

L ol @3t 3L 84 2 3L o AckMElel=ow Mo MY FE3At ddEFo
A3 ol dobAlEo| 2% AARE 7050 HAFEE 2 23lg A WopAHolES AT

oetg AL o HolAH ol E FEES 77 DG-EX, DG-HX, DG-EAXZ #H39th. DG-EX,
DG_HX, DG-EAX°l A2 DGH-2 ¥ DGE & &S #4353t (& 4).

3 3. Amount of DGH-2 and DGE in ethanol extracts from root and stem of D. Genkwa dry
sample(20kg).

Al t Total t
Savl:,'ntple Sample Extract Extr?g)t wt. mount (ng/mg) otal amount ((ng)
DGH-2 DGE DGH-2 % DGE %
Root
st . 428.5 2.03 34.1 872.15 0.20 14638.1 3.41
1 Extraction
Root
nd . 156.8 1.49 33.6 234.11 0.15 5273.2 3.36
2 Extraction
Stem , .
20 Kg st . 403.4 1.19 27.3 480.83 0.12 11030.4 2.73
1 Extraction
Stem
nd . 153.9 1.62 21.2 250.27 0.16 3272.3 2.12
2 Extraction
Total 1140.9 1.64 28.0 1871.42 0.16 32008.2 2.80




| FEWE \ D-05

3% 4. Amount of DGH-2 and DGE in each solvent extracts from root and stem of D. Genkwa

dry sample(20kg).

Sample Extract Exu«?gc)t wt. Amount (ng/mg) Total amount ((ng)
DGH-2 DGE DGH-2 % DGE %
EtOH Ex.
1140.9 1.6 28.0 1871.4 0.16 32008.2 2.80
(DG-EX)
Hex. Ex.
70.5 15.4 0 1092.2 1.54 0 0
(DG-HX)
EA Ex.
231.0 0 81.8 0 0 18907.9 8.19
(DG-EAX)

DG-HXel &= DGH-27} 1.54% Z A8}, DG-EAXel| &= DGE7} 8.19% 35 it}

AAsa, melg kAT

2% A= nE A
A8 9 s st 271 Wkl AlY (D‘rﬂfoqE** 9= Aol )= DG-EX, DG-EAXS
B AAeta, O AARSE kel RE Al st B dE AEeTR &S

(1)_ u}jg]qu&x—]}\]fsJ (aJE
GLP 7]1¥21 Guto] @ 5 2=do A 2 ofx 7ol =gfle] 715kl H=o A A8t}
5,000mg/kg 7} 2000mg/kg 27 & oA duidds At &S dAFsta, & AEs 79
A= kg 7y 5o tiste] AAlE AT ARk, Al E, ASSAH T SAANSS dES

Akl Aabare Agae

AlgAaz: RV 7] B9 des FEF= (DG-EX)9 @34 5o 5
mg/kg T A HAFEHAFNA DG-EX Fofato A dF AAio] 2y A vk Abadg
ég} A AFol S8t e. webAl, DG-EXAl5¢] 7heke] A
ol e AR ool HEEA APEE A= gl
. DG-EAX+= 7l =Fe] AAf&Fo] =71 5000mg/kg, A<
5000mg/kg% * Q?‘S = Aoz AAHHA.

(7h EHAEAHAY
L 2 efA Thol=gele] 2718kl AAEsith A EH DG-EX

A4
o] AL S| Q1A AR eyt (Salmonella typhimurium)

°} DG-EAX9] x}—g_og@
I} ERER QG WA (Escherichia col)< ©]-838t FALEHS

A g - ASAE FES A

ox,
Ho
2
2

Sos &

pir TR S0 Ry
i %@%% ig’%‘\i@% s AR 800 Shospiss®

g A o) S i,
i TA Aj} % ag +} ug
- SR 63) ﬁ 00 ug/plate O]

SSen




HAEWHZ D-05

B. ¥ 49

A shu =48] TA98, TA100, TA1535, TA1537 2 WP2uwrA(pKM101) 3,
Aske] TA9R, TA100, TA1535 2 WP2uwmrA(pKM101) #FolAE AdEd oA tad
sbf-5-ol #AGlel ZF wFe BE & s B EEUSE SAURTY 2 E

ZohaA @gkal, SR ENA ShE BEHA Yo

U oox N

it

a8y, ArEA BFEA S e TA1537 52 1,250 pg/platedl A B Ao ZF 2 Y F7F 34
ozt 2 vaske] 2u) o) AAAJA FUFSEATE (3E 5 1® 8). 2,500 ug/plate ©]7del A
= AlFdEde ofgt AFAS I #EH o] Hde|Z2YSTt A4S o] dEREAY.

FollA FAAE Aol Tl = Alw AU

3 5. ¥
A EAdol
Smam Tast substance ?:;;1]:;? mﬂ:ﬁ’m’m Mean 5D
Dimethyl sulfoxide o ;o9 ;M| 2% 2
33 ® . 5 . W] = 3
5 W, 31, 3| 2 3
TA DGEX 1250 |36 . 43 . 41| 40 4
500 |2, 45 . 4| 4 5
5000 |36 , 30 . 36| 3 3
1 Ammosnthmcens (1-AA) 10 |33& . 366 . 3az| &2 4
Dimethy] sulfoxide o 18 . 17 . 15| 17 2
136 |10, 117 . 13| 10 7
33 |16 , 116 . 13| 118 4
&5 |13 . 17, m3| @ s
i = 1250 |192 . 181 , 05| 03 12
2500|171 . 176, 18| 117 7
5000 |17t 1100, 1iee| 115 s
2-Amimosnthracene (3-AA) 0 |96 . 6o , S72| s 1s
Dimetliy] sulfoxide g 9 .11, 7| o 2
156 7 .10 . 9| o 1
ETE] 5 g | 7 1
TAlS3S DGEY ot P ¥ u 3 i 2
150 |10 . & . 10| © 1
2500 |12, 15 , 13| 13 1
sp00 |15~ . 15* . 11| 14 1
2-Amimoanthrcene (2-AA) 30 og . 112 . 04| W01 @
Cimethy] sulforide 0 W, B, 16| 1 1
156 W . 18, 17| I8 1
33 W , 18 , 21| ¢ 2
} 25 ., 17 , 19| 17 2
T DCHE 1250 |3z , 3 , 3| 3 a4
250 |, 2, 20| 2
S0 |14 . 160 . 177| 18 ]
I Amimoenthmeene (2 AA) 30 |8 , B& . 12| 1@ 7
Dimethy] sulfoxide 0 18 . 150 . 11| 155 7
513|170 , 152 . 160| 184 10
625 |1m . 16 . 66| 171 5
WPhinrd (EM10I) DGEX 1750 |180 . 165 . 1a2| 168 10
2500|176 . 150 . 160| 168 ©
sg00 | 168 ., 167 , 153| 163 &
2-Aminosntamcene (2-AA) 0 |45 . a8, , 480| 462 18

5D.: Standard Deviztion
*- Indicated growth inhibiton




60
2
<
=
g
8
g 30 —o—"150%
E e
= —a—TALS3S5
5]
5
& T'D—l’"//. ——TAL537
0
0 2,500 5,000
Dose (ug/plate)
a9 8. TEUF Z71%8 FEEDG-EX)9 TA1537:59 &
AEAnol Fi,

() @A o)

GLP 7131 @ulo] 2 E~do) A 2 ek 7lo] =g}l Al X
M E (Chinese Hamster Lung (CHL/IU) cell) A}-&3}o] 2% ]94 TZA oA kA o

7hgey.

L)
L
lo,
=2

7 ArgAd shE RS9 900, 1,000, 1,100 2 1,200 pg/mLel A =% o] &
2 Az FAWEE 125 115 100 2 85%= FelxEdon SAZFI vl usle]
AgAom FofstA F7tstAdth (F 6). 7xolde 71 Alxe FdR=EsE 75 70, 85
gl on, Sz vaste] At o7 FolstA Frtskth
ool ARZFE, & APz A AFEA DG-EXE DAPA e A4
Holds 7H Axe FERNETF 10% °l4, Fxol4S 7t Ax
10% mRko 2 Shlw o] FEUY 7]

2]

4?:0

e Gy

5
mmf

* 6. BHUF 7] By FE2E (DG-EX)9] |4A o] A E

Number of cells with Nuaber of cells with
5 tructural aberrati ical aberrati
Test Dose RPD <9 Trt-Rec Nn,;f structural aberrations numernical aberrations )
substance | (ug/nL) | ©6y | mc | TR | c® gap total (%) Others
(hr) |analyzed | ctb | csb| cte |cse | fig end | pol| total (%)
ctg|esg|  gap- gap+
Dimethyl 00 [1|0fo|oflo|ofo ofo
it 0 100 | + | 618 105 | 105 0(0.0) 0
w0 (o|lo|o|oflo|ofo oo
100 1 0 6 o 0 o 0 0|12
900 | 665 | + | 618 157 (@5 | 15(7.5) 25™ (12.5) 0
00 (2|05 |1|lofofo 0|13
100 0 0 ¥ o o o o 0|12
1000 | 726 | + | 618 147 q0)| 1575 237 (115 0
00 |[1|o|5|1]lo]1]o0 0|11
DGEX
00 2|07 |0oflo]2]o0 0|10
L100 | 600 | + | 618 17 (85) | 18000) 0% @00| o
w0 |[3|0|6|0oflofofo 0|10
w0 |[2|of2|1]l0o]o0fo0 ofos
1200 | 532 | + | 618 Fus | o4 177 85) 0
00 (0o|lo|4|oflofofo ofs
00 |[8|o0|15/0fl0|0f0 o1
Bla]P 20 |43 + | 618 40+ (20.0) | 40(20.0) 2(10) 0
00 |[3|0f19|0fl0o]o|o0 o1

Aberration: ctg: chromatid gap. csg: chromosome gap. ctb: chromatid break cte: chromatid exchange. esb: chromosome break,
cse:cl frg: frag end: pol: polyp
B[a]P: Benzo[alpyrene

RPD: Relative Population Doubling, Tit-Rec time: Treatment-Recovery times

gap-- Total number of cells with structural abermations exchuding gap, gap+ Total number of cells with structural aberrations incliding gap
a): Others were excluded from the number of cells with chromosomml abemations

Significant difference fromnegative control by fisher's exact test : * p<0.01

Significant difference fromnegative control by Cochran-Armitage trend test - ¥ p<0.05, * p<0.01

R




(th 23 1?‘@
FRALE o] §5}o] aﬂﬂl”tﬁ T2 aanw weAgs A4 7 8 498 »awo}o% Gl

g7re

Jkﬂ
JQ
2
o
>,
1L
2
N
)
o
> |1
0,
=2
rl
X
ol
ol

ARdw g w ausne an AuzaTd RE g0 AUEEe BIUA @9
o} T & 2417k 2500 mg/kgoll Al AW (Soft stool), T3 1¥e] 2500 ¥ 5000 mg/kg
oA AlFEZ A (Compoundfcolored stool)o] Tz = At}

B. AR ARV ¢ BE §FolA SAWETH vlar] FoA A= ATt
e A ekt

CAadFE FdNE ANdEATdA= a9 48+ (PCE, Polychromatic erythrocyte)
= 209 8d T (MNPCE, Micronucleated polychromatic erythrocyte)2] H]&o] RE
SFolA ST vaste] FATgAH R FoF zole HFEHA Fdrt (B 7). &
g T A8 T udAAE Y vERE SANETI vaste] {fog Aol #EHA
gt FAUETANE dAdAAET F AAgddAE S FANET SAANET Y
Hl L ske] sk Al F7FskAdth (p<0.01, Kastenbaum & Bowman). & A+ T ddAd4
o H§S AR A F95HA A AT (p<0.01, Dunnett’s t-test)

o
® 728U 27 e FE2= DG-EX)9 &8 AlY

Groap (fg"i; Route 8H°_“’.s:::; ‘“];ml BCE/(PCE-NCE) MNPCE BCE
164 500 o 2000
150 500 o 2000
" - 157 500 2 2000
ol g, O M, B 120 S0 2 2000
175 500 0 2000
877 2500 2 10000
331 = 2131 0040 = 0053
168 s00 1 2000
146 500 1 2000
146 500 1 2000
1350 PO 24 153 500 B 2000
153 500 a 2000
776 2500 & 10000
310 = 100 0060 = 0055
12§ ¢ s00 o 2000
178 ¢ 500 o 2000
. 156 500 1 2000
Subsrance  DOEX 23500 PO 24 155 500 % _—
146 500 1 2000
751 2500 3 10000
304 = 376 0030 = 0027
132 500 [ 2000
150 500 2 2000
158 500 o 2000
wo PO 24 143 500 a 2000
155 500 1 ¢ om
Total 755 2500 3 0 10000
PiMesn=SD) 302 = 251 0030 = 0045
1501 117 500 105 2000
1502 173 500 o4 2000
- 1303 114 s00 123 2000
Bisitie MM 2 b3-3 a4 1504 133 ¢ S0O 135 2000
control
1505 118 ¢ 500 o 2000
Toml 605 IS0 S4TT 10000
fiMean=5D) 243* = L4090 5470 = 0060
PO PerOs

1P : Inmsperitoneal

MMC: Moomyem C

5D Standard Deviation

PCE: Polychromatic eryiamocyte

NCE Momochromatic erythrocyte

MNPCE Micronucieated polychrometc ervthrocyte

Siznificant difference from negative control by Kastenbaum & Bowmmn: Tp <0.01
Significant difference from negative conmrol by Dunnett’s ttast: * p <0.01

ool AMmrE, B AdzAsld Ad
(DG-EX)®] ph$2 BHAES] 2afude gl 2o paw,




HEEN7] Wl (P23-26 k4R 7F Ay FE Fx), U 7] Y FEE2 ofAE
Ad71s4F 95z edE 5 fes & 5 AU

_\.,

TE, REUR 2e U8R 2e9y deAR g4
> 1 o

o AgHE BARA, B
ol Afd A3 fA%Ael sl Ao ByHo] (P31-35 kA Bt
, Nurr-1 &3 &4 (P71, 1949 =), in vivo 3Z1<E 55 A (P74, Z1¥56-58

=
2 %23 27|%e) 2226 U@ FEAE DGH1 3 DGH2 §4< ¥ e ser)

- 7] B A= e 9= YA Ed o 7R E 2015 FUse] 7] EHE 534
BE2UY-(Daphne genkwa)s Ar&3t3S. 254 A%3 72 5 - 10cm 7] &2
e

- 2 e AEAH DA 2016 93 (FEUF ) FASe] AHEE S

(2) FEAAE EAYH Y
FZUN F7) By 2E5ES DGH-13 DGH-29] F /e faA o] e, oF

DGH-12 UV extinction coefficient”} j-¢- o}, HPLC UVHH o Z F&Eo| 9+ DGH-1&

|

O

RASI L WS oelsl, #E BN $EEQ DGH-1 7 DGH-2 R5% aabdosn Feias]
(

$3ke] LC-MS/MSe] MRMYH o2 BEAeA (298 9, 10). MRM (multiple reaction monitoring)

e EA product ions ZFE parent ions detectdtE WHOoRE B AR EA EAS
A 2D AR elE WHolth HPLCS LC &3+ v 2t}

- HPLC model :Agilent 1200 series (Agilent Technologies Deutschland GmbH, Waldbronn, Germany)

Column : Luna C18(2) reversed-phase column (100 x 2.0 mm, 3 mm; guard cartridge system, security guard

#KJ 0-4282; Phenomenex, Torrance, CA, USA)
Eluent: 077min @ 70% ~ 100% acetonitrile (+0.1% formic acid)
Flow rate : 0.4 ml/min, Temerature : 25 °C
Injection : 10 ul sample in 10 ug/mL dissovled in MeOH
- LC: QTrap 3200 with a Turbolon Spray source (AB SCIEX, Singapore).
(1) DGH-1 #4 (2) DGH-2 ¥4

A

et

a9 10. MRM  (105.1>639.2)

2
<% 9. MRM  (1052>591.2) analysis of compound DGH-2.

analysis of compound DGH-1.

o A3 DGH-1 ¢ DGH-2 33 6. A .1 ug injection Al
zkzF 1.05 x 10%, 1.8 x 10" intensit UAE2 MRMYWHoZ AEHAS

<

i

. m

Q1o

e

Y
d




AFdwol A fEYRE DGH2E /b ®ol fste FF20S Abskel, 80% 98-S
HA9) FExA0E AT v Juk ololmel T RS} F/1%e] FAE 80% NBLE FE ool
e F&5% (DG-EX)E A=xstd fF&E4# DGH-1, DGH-2

LC-MS/MS Al =+H] @ ¥ FE5E5(DGF-EX LN021) ¥ 7188 F%&5 (DG-EX LNO11)°
=

JdE FEAES 487 Ysle FEES 10 ug/mL 52 MeOHZ %9 thg 10ulZ injection
3to] MRM modeZ A &4 s (29 11, 12). wiiem

Intansity, cps
b g
Z
e

[ntensty tps

oM
£

A=) 11. MRM analysis of % 12. MRM analysis of DG-EX
DGF-EX

W DGt 160328 i (43235 105 00) Lnaar Reguession (/1" weiging)y =1431°+6.65 ' =0.%84)
B Uoided? (561285 05200) Lrear Regression (1| wsghing) | <3320 +221 (- 0084
148 L]

20t

ek
10

Area, counts

[l 70000 80000 0009 1084

a 19000 20800 0004 10000 50400 50000 TG 000 0404
Concentration, ngmL

19 13. Standard curve of DGH—-1 19 14 Standard curve of DGH—2
2 FZE5(DGF-EX) & =7]4%+% —ir%% (DG-EX) EFolA 854+ DGH-1 # DGH-2 7}
HEF 9o standard curveZH-E i DGH-1 ¥ DGH-2& A #stiet. = A3, &

rlo k_‘){)ll

=52 A
FZ 5o £7] ¥y FEHEHT DGH-12 7.32v), DGH-2+ 1.238] 2skth (£ 8).

¥ 8. Quantitative analysis of DGH-1 and DGH-2 in flower extract and stem/root extract of

Daphne genkwa.

Amount (g/kg)
DGH-1 DGH-2
(Genkwanine N) (Yuanhuacin)
Flower (DGF—-EX) 0.835 0.381
Stem & Root (DG—EX) 0.114 0.311

22



(3 kgl 15 kg¥ F W o] FE8h 80% &=
3 LN.011)¥} 246g (DGF-EX-LN
Azd F3UF F Q2 kg)e 28 W4S FF89 469¢ (DGF-EX
2 3Fe 2EUT Eo FEF=AM DGH-2 $FEFS

A 4 15)

H
=718 #5599 A (DG-EX)# H] s}

3y _!. -5_-! ¥ 1| 5
B) " g
":,._,e ) mprikE - 3% 9. Comparative analysis of DGH-2 in
S Axme - P
il EE T ;“" S . L. ethanol extracts from flower and root/stem
& "= - of D. Genkwa dry sample.
L -
Ly s S mEE - Dried ]
¥) 51 m " ‘ Sample ﬂol:\‘:er ‘]:]v,tm-?;)t Amount of DGH-2
. el [ : wt. (kg) o 7
T = o DGF-E
D) o X 15 391 0.46 0.046
. e 2] - LNO11
g DGF-E
X 15 246 0.38 0.038
LNOI12
) DGF-E
219 15. HPLC analysis of DGH-2. o 2 469 0.39 0.039
A) DG-EX, B)DGF-EX LNO11, 230?1( - - 0.47 0.047
C)DGF-EX LN012, D)DGF-EX
LNO21.

HPLCE ®]al %A} A3 & &89 DGH-2 %S 799, 3% batchol &} 0.04%=
2okal, 7|8y FEEA 9 DGH-2 st#¥ v S=at At (E 9).

LC-MS/MSof| & gt vl 41 (P 28)el

=
(o3
rr
S
S
1%
ol
o
lo,
o
=)
=
_>|‘1_'4
o
2
lo
o
po)
=0
fr

Hop AEaty] e, H3$H
72

) atch’l THE 3% R BRUTE 2o 2220 datel 649 WE RBF §E4
9] =S A eSS, o A3, DGF-EX LNO11, DGF-EX LNO012, DGF-EX LN021¢ %7] DGH-2
3 1 22+ 0.043, 0.042, 0.042% ©1R 1L, 678E Fol= 22+ 0.046, 0.038, 0.039% = A ZAME . ©]
= ozo@Ee] WEE0] 96 ~ + 699%A FEARC AT JHUAS. FF AT 2]
N8 AN 240 B

Me




| Bt D-05

= \
(3) HPLCE ©] &3t DGF-EX9] A& #4Y HA3S (GLP7]#2] vlo] Q5 E (F)o A A A])
oA e 2ok ‘Bl YAl Bl 7]E70l ol A GLP7] 3] vlo]l @ B el (F)ol A A AIEHA 2.

Oh. Al Am 2 Uy
&2 : DGF-EX LN032, &%: Apigenin 1.921%
Z : Apigenin (Sigma LN E445301/1V, CAS No. 520-36-5)
=
HPLC : Agilent 1100 Series, Agilent Technologies Ltd., U.S.A.
w4 24
Column : Luna 5u C18(2) 100A (250 x 4.6 mm),Serial No. : 752826-28, Phenomenex, U.S.A.
Column temperature 25C
Mobile phase : Water : Acetonitrile = 55:45 (v/v)
Flow rate : 1.0 mL/min
Run time : 20 min
Wavelength : 340 nm

Injection volume : 20 uL
Autosampler temperature : Ambient temperature

- A

-

2N o
d

Y

fr b

b A" A

A, A28 AP QC A

bl
(@)}
rU’.
e
N\
ol
e
iihd
%
&

152 5 pg/mL 9 5% M A 3} retention
time A LAL Z+7F 019 2 0.00%= <l

Table 1. System Suitability

Concentration of
standard solution  Classification No.l No.2 No3 No4 No5 No.6 Mean SD
(ng'mL)

Precision
(%0)

Peak area 187.48 187.14 186.87 186.52 187.27 18736 187.11 0.36 0.19

n

Retention time  6.10 6.09 6.09 6.09 6.09 6.09 6.09 0.00 0.00

A 1) [e)) =
dow yeew, 7§ AA 54
98.16 ~ 102.40% = el = %tk
Figure 1. Linearity of Standard Solutions Table 2. Accuracy of Calibration Curves
(A)Day 0
(A) Day 0
Concentration of M easured Fo—
: . Accura
%0 r standard solution Peak area concentration ) ?
=38.7534 x - 43099 . %
800 [ y r= 1.0300 (ngfml) (hemh)
700 |
s 0T 1 3647 1.052 105.20
£ s00 f
54
& a00 F 2 71.93 1.967 98.35
300 |
555 | 5 186.76 4930 98.60
100 |
10 385.70 10.06 100.60
0
0 5 10 15 20
20 770.22 19.99 99.95

Concentration (pig/mL)

y=38.7534 x - 4.3099, r = 1.0000
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EELE \ D-05

C. 5ol : EFRAL A0 323 4 deuglov, o5y, 5480 2 2gA7
o
=

o

D. dulAdEA © 2AE 5 2 250 mg/mL 9] FEA AFEH] AEAHL 032 E 2.05%=,
AL 10347 2 96.39% = T E

Table 3. Accuracy and Precision of Intra-day Variation

) R D Actual M easured concentration
Concentration of _ ) .
L. . concentrations (mg/mL) Mean Precision Accuracy
dosing formulation ) § )
(mgmL) %) (%)

of Apigenin

(mg/ml) ‘
(mgmL) No.l No.2 No3
5 0.09605 0.09966 0.09903 0.09944 0.09938 0.00032 0.532 103.47
250 4.803 4.692 4.675 4519 4.629 0.095 2.05 96.39

Y Actual concentrations of Apigenin = Concentration of dosing formulation » Content of Apigenin (1.921%)

E. 799 44 2299 48 4 A7 2 ¥4 41 748 OelA 7 43 w3 ¥, QC
R zA e g Feld Ax AU 026 L 0.08%=, AL 10078 L 105.60% =
skl 5 Lo

Table 4. Stability of Stock Solution

(A) 4 Hours at Room Temperature

M easured concentration

. Concentration of ‘ s
T . (ngmL) Mean Precision Accuracy
@ standard solution ) SD %) (%) ?

3y | /1 4 Ve

: (ngmL) e ’ X

No.l No.2 No.3

4 5 5.041 5.025 5.051 5.039 0.013 0.26 100.78

(B) 7 Days under Refrigeration

M easured concentration

: C {ra t f -

Time oncentra 1011,0 (ng/ml) Mean Precision Accuracy
v standard solution — SD %) © -
y (}lgf"]]]L) Hg (%) o)

No.l No.2 No.3
7 5 5276 5.283 5.280 5.280 0.004 0.08 105.60

o
a-

autosampler 4ol A

250 mg/mL ¢ FE=E 9
Z7]F% U3 ¥EES 024

8 % 2.03%=,

F. Autosampler WollA 2] 9tgA @ A& 5 ¥
AZE vER] & ot S &l Ay AUAL 0.

2 0.26% = Q1 H AT

w
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| F=WE

G. ﬂél‘é

ZAE 5 % 250 mg/mL 9] T=olM AF, T35 R T wEAdE FAT

Table 8. Stability of 7 Days under Refrigeration

. N D Actual M easured concentration
. Concentration of : T .. o
Time .o . concentrations (mgmL) Mean Precision Accuracy Variation
(day) dosing formulation £ Anigeni (L) SD (%) %) i %)
ay (EEL) of Apigenin g "o (%) o
(mgmL) No.1l No.2 No.3
5 0.09605 0.09966 0.09903 0.09944 0.09938 0.00032 0.32 103.47 -
0
250 4.803 4.692 4.675 4519 4.629 0.095 2.05 96.39 -
5 0.09605 0.1009 0.1005 0.1001 0.1005 0.0004 0.40 104.63 1.13
4
250 4.803 4220 4.409 4.532 4.387 0.157 3.58 91.35 -5.23
Y Actual concentrations of Apigenin =

Concentration of dosing formulation ~ Content of Apigenin (1.921%)
H-3. Quality Control : QC A& 5 pg/mL 9] T%=& ¥4 8 Ao 3 3 43 2,

AU B2 ASES 0 4A 54 A 016 B 100.70%=, 7 4A S48 Al 026 B 9826
sl = A

(th

olate] A ZHE DGF-EX ¢ ZAE % R

4o og B RAMe 49d Aow

T 7\7_:"]_3,’]-7
AL 037 2 316% =2, F&4d2 10357 & 98.22%=2 &l
Table 6. Homogeneity of the Dosing Formulations
) . D Actual M easured concentration
Concentration of X ..
; . concentrations (mg/mL) Mean Precision Accuracy
dosing formulation o ) SD .
. of Apigenin (mg/mL) (%) (%)
(mg/mL) =
(mgmL) No.l No.2 No.3
Upper 0.09994 0.09958 0.09887
5 0.09605 Middle 0.09966 0.09903 0.09944 0.09948 0.00037 0.37 103.57
Lower 0.09994 0.09958 0.09931
Upper 4.959 4.700 4.496
250 4803 Middle 4.692 4.675 4.519 4.717 0.149 3.16 98.22
Lower 4.749 4.856 4.808
Actual concentrations of Apigenin = Concentration of dosing formulation » Content of Apigenin (1.921%)
H. 284
-1 AR 4 AR bR 2= AE 5 B 250 mg/mL o] FEE A2 4 AR Fok A F
o = - - -
SHHAS el Axf AUAL 022 F 022%%, 24 AT 27|z d3 HEES
-2.02 ¥ 6.83%= A=A}
H-2. W& 7 Lz A+ 2A=E 5 2 250 mg/mL ¢ 355 7 43 ¥ =71 (41 ~ 487)
Sl et £ bA AT A UL 040 % 358w, 24 AF

pal H
gl At wgh, FPA (FAFEF) el A 5 = 250 mg/mL %0 ZAES FAHoH, A2 4
AIZE S W 7 AR bR Aem #1H %)

NWE
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2497+ (GLP 713)

el
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e

A= 4y A
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il
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jod

Nurr-1

T Eddoe] o

ks
p8l

FA ot

°©

ato] Fol A A

o

ghele] A

=

43,

o 1]

Lol 55 (DG-EX)®t} Nurr-1 &4 3}

fEHEo] @ S o] A A oFA] 7ho]

= (DGF-EX)

|

5,000mg/kg # 2,000mg/kg 27 &=l A o H]

Y}o

s

GLP 7]

B

TRl 5 A (R=)

3, =7
] in vivo T}
(1).

AN

e8|
3

8

=

el
ot

)
i

—_—
o

ojp

Ju

Ptk ol =

°©

=g
A o] o] A9 (Biotoxtech Study No.: B16283P1)2. 2 2,000 2 5,000

o] Fo]&#2 5000 mg/kgel T Al

44:

9

I
=4

oo
mg/10 mL/kgS ¢4 A= 2z} 19tg]q

_1_5[—‘___
weh, A

ATt

5|

o) RS Fol

ol
ol

o

O

Ho

=
rhy

w-

—

X
o

R

T
oo

St
F 6

[e2]

HA

o =
Z 19, 7o

=
N

Foil

X

2]

ko3
T

5,000 mg/kg FoltolA AL
10 b A& oA

5
T

N (mucous stool)o] Fo

Z] ol
=

5,000 mg/kg ool A
Azl =7 349, A 149, Fo

T
N

C. A

b

o
R8A

o

‘33"'
(DGF-EX)=

5,000 mg/kg ool A

l
=

T oL

)

&< 5000 mg/kg Folos

ol EF 5000 mg/kgS

o]
o

—_—

X

. ‘mwﬂl
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). $A54 Ag
(7h) B E Al A
GLP 719l Gutol @B ele] s Aopx slol=ehele] =Aste] dAstarh. A@E4

DGF-EX ¢ + XJX}EO“B o] HFEAS Iy 2FAd  AndEldt (Salmonella
typhimurium)¥ ERES Q FAXQ AT (Escherichia col)< ©]&3te] ZAsA

= AAstr] S8, Aol mek §FAEAAATES AAE A EAE &
o oleleh ol WANAT, T, SHNEE % FYAZEE 4RI
oFE S9 mix A8 E (ugplate)
1,250, 625,313, 156,781, 39.1
TA98, TA1535
+ 5,000, 2,500, 1,250, 625, 313, 156
313,156,78.1,391,195,9.77
TA100
+ 1,250, 625, 313, 156, 78.1, 39.1
78.1,39.1,19.5,9.77,4.88, 2.44
TA1537
+ 1,250, 625, 313, 156, 78.1, 39.1
WP A(PKMI01) s 5,000, 2,500, 1,250, 625, 313
B. A4
@1) 2Fdo|ZEUSe AZ (X 6)
AldEdod s AR s fidd dAIgle]l 2 5] e & e AelErYse
SAMETY 20E 2=HEA Fka (£ 10), §FYEHA StE AEEHA gkokr)
FuzLolM = 74 dFe] BANolER Yt A WET I Halste] 2v) o] &8
S 7hek sl

(2.2) AFEA & AFA] B FAA

ANz Aol og ASA 7 dAEA stH A8kl TASS 31 TA1535 52| 625 ng/plate
o4}, TAL00 #7¢] 156 pg/plate ©4, TAI537 #5¢] 781 pg/plate, 71312 TAIS 2
TAI1535 w59] 2500 ng/plate ©1%, TA100 ¥5¢] 1,250 ng/plate, TA1537 52| 625
ng/plate ool A BRE T AR =St L Z A8k WP2umrA(pKMI01) 3ol A =
BEA 7 HFEA FdTh

ANEd=de AL arEAdstuEAst 3 EAlste] RE &l HF A Fokh

>l+j

go) ABERE, B AYEANN APRE F FE3E (DGF-EXY FA4EaU0] F14
[e)

28




| F=WE

¥ 10. 2EYF 2 355 (DGF-EX)Y EAE=4Awo] A Y.

Table 4. The Number of Revertant Colonies per Plate in the Presence of Metabolic Activation

(Main Study)
Stram Test substance Du‘:;;E:)l Iud::"ﬁ:lcrz‘(;:t:nt Mean SD.
Dimethy! sulfoxide 0 o W o, 3| B 2
156 25 .0 . 25| % 1
313 5,4, 0| ® 6
625 335 .30 . 20| 31 3
2 DT 1250 |2 . 2 . 26| 2% 4
2500 |35% . 2¢ L 27| 18 7
5000 |2 2% 2| W 7]
2-Aminoanthracene (2AA) 10 [436 . 432, 432 #0101
Dimethyl sulfoxide 0 75 . 87 . 85| ® 6
301 80 . 8 . 9| 8 6
781 3.8 . 9| 8 10
156 7.8 . 95| 8 12
L AoERs 313 o1 .87 , 7@| 8 6
81 .84 . B3| 8 2
1250 |7, 670 . 81F| 7
2-Aminoanthracene (2-AA) 20 811 , 853 _ 840 838 23
Dimethyl sulfoxide [}] a o 8 W 9 1
156 o .0 . of o 0
313 ;8 . 10| 10 2
Tarsss I 625 e o o 100 18 1
1950 |30 . B . 7| 8 2
2500 |8 . 8 . 6| 7 1
500 |4 . 7 . 5| 5 7]
2-Aminoanthracene (2AA) 30 172,170 . 151 164 12
Dimethyl sulfoxide 0 6 .11, 4| 4 3
301 15 .14 . 10| 16 3
781 4 .18 . 4| 15 2
156 ! .19 . 15| 17 2
foe ks = 313 20 .02 . 19| 2 2
625 0F .13 . 1¢| 1 2
1250 (1= . 8 . 4| 8 4
2-Aminoanthracene (2-AA) 30 (235 , 210 . 214] 20 13
Dimethy] sulfoside 0 161 , 168 . 17| 160 8
313 166 . 172 . 164 167 4
625 165 . 140 . 154 156 8
WPl (pEM101) DEF-EX 1250|151 . 160 . 176 162 13
2500|150 . 163 . 178| 164 14
S000 (179 . 153 . 162 165 13
2 Aminoanthracene (2AA) 20 S0 3 si3| M5 3

5.D.: Standard Deviation
*: Indicated growth inhibition
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(b G803

GLP 71Ql @uto] S 5o A A okx Thol=ghjle] ZFASFY] AAISHAL dTh EA
v %A 5 (Chinese Hamster Lung (CHL/IU) cell) AF-&3te] A2 G272 o]4 A
I ﬂﬂﬂﬁhjr

Ad
A. RPD (relative population doubling) =7

RPD+ @A A 2l e thatgAd shuj&A36ke] 0, 53.8, 108, 215 2 430 pg/mLelAd Z+-zt
100, 102, 102, 97.6 2 75.0%, €A 3tel 0, 91.3, 183, 365 % 730 pg/mLelA 100, 104, 98.4,
774 B 534%, A&A e ArZA SR EA S 0, 175, 35.0, 70.0 R 140 pg/mLellA Z4z}
100, 97.0, 94.4, 935 % 57.1%°] A t}.

A=A AdE dATAY e At sn|EA e B A8, ASHH ] A
Rl EAste] = G oAM= BEHA okt

C. A o] AZAU g &3F
GA A B e AL s EA s W EAE, ASHEHe H 8 A 200719 EEF
H<E S9 mix A0l 2EUA 2 (ug/ml)
i , 430, 215, 108
CtAIZEH 2l &
+ 730, 365, 183
B Il - 140, 70.0, 35.0

el B Absetel AngFe W 38FL AAA Y BHANY Sow AL

D. @Al =AW e (£ 11)

EAF el AF, dA A Y] giArdAd s EAE 2 EAE, ASA e gArE A e
Azt Al GAA ] dS 7H MEe FANIEE 5% vyt R Aol Fbge el A
gokom, AT Hluste] FATA SR {Folgh ol HEEH A FUrt

Zk Aol dg FAHETNAME TS M AR FFANIEE 10% ol o=,
SANZETI A FASH o2 Fo5HA S7FsFA Y (Fisher's exact test, p<0.01).
o]de] AnmFH, & APzl AF=4 F FEE (DGF-EX)o dAA ol FdAd &
o2 AAHAT
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=1

iy 2 L == — [e) % A S 3
11. YT £ FZFE (DGF-EX)9 9AA o4 Algd4dz
Nuniber of cel: with stucruml sbermanons 3 .e! el v_nzh
No_of numerical sherrations
Tast substance e P | Sy ) TrRer | © cell 1(% Others*!
= e - - Zap total (%)
igml)) o) i T far) analyzed | cfb [csh | cte | cse | g end | pol total (%)
cig |csg| gap- Eap+
Dimedhy 100 1(of|afjafjafofo (1] o
Lits ﬁl 0 100 . 618 0 | 200 o000y 0
S w |1|e|ofoefe|o]o o | e
100
538 1 - 618 oot observed
100
100 glo|lo|la|la|D]|D (1 L[]
08 102 - 6-18 — 000} Q{0 TG00y o
100 g|lo|o|oa|®]|O]|D 0 ]
DCE-EXL
100 g|loe|1|a|la|o|D 0 1
976 - 618 1{05) 1035 1{03) o
100 g|lo|ojo|la|o|D {1 L]
100 g|lo|1|a|la|0]|D (1 3
230 750 - | 18 105 | 109 5(23) 0
100 g|lo|o|o|a|O|D 0 ¥ 3
100 S|o|w|o|ja|O|D 1] 2
MMC 01 B0.4 - 618 38* (19.0) 3B {19.00 (1) o
100 4|0|H¥|o|a|0o]|D (1] o
Dmmedhy 100 g|lo|o|o|®|O]|D 0 1
St j‘;l 0 100 + | &8 105 | 1089 1(05) 0
b o [1(o|oafo]oe|o|0 O
100
013 104 + 6-18 not observed
100
100 glo|o|o|loa|o]|D 0 1]
183 0g4 + 618 O{0.0) om 000y o
100 g|lo|o|lala|o]|D [0 L]
DF-EL
100 l1(ojoajojofo|fo0 1 1
365 T4 + 6-18 (10 2{1.0) 2(10) o
100 1(o|jo|ja|la|lo|o (1 L[]
100 glo|2|a|l®|0O|D 0 3
730 534 | + | 618 1m | 1w 5(25) 0
100 g|lo|o|ala|lo]|D O 2
100 5|o0|15|ofja|O]|0D (1] L]
B 20 574 + 618 = = o 5| g p : 5 31* (15.5)| 320160 " = (00 o
1 2 [
‘D thiy 100 g|lo|o|o|a|O]|D 0 1
it ":;: 0 100 240 ooy | opo 1(03) 0
i w |oe|oeflolafa]ofo o |0
100
175 L] - 240 not observed
100
100 lo|lo|loa|l@]|O| D 4 1
350 044 3 240 0 | 209 1(05) 0
100 glo|ojo|loa|o|oD 0 ]
DEF-EX
100 glo|ojo|la|D]|oO [ 1
700 933 . 240 - 1@s | 1o9 1(03) 0
100 g|l1|o|o|loe|O]|D 0 1]
100 g|lo|o|a|la|o]|D [0 1
140 571 3 240 s | 210 1(05) 0
100 gl1|ojoja|ll]|O 0 L]
100 g|lo|B|o|e|o|0 (1 L]
MMC 01 66.0 . 240 52* (260 | 5260 000 0
100 gll1|20|1|e|0]|0 0 L]

Abemanon ; crg: chromatid gap, cs g chromos ome zap, cth:
cse: chromosome exhange, frg: fagmentation,

MMC: Mitonzycin €, B[a]P: Benzo[ajpymene
FPD : Relative Populstion Doublng, Tri-Fec time : Treatment-Fecovery times

chromsrid break. cte: chromsnid exxhange, csb:
end: endoreduplicasion, polpolyploidy

chromos ome bresk,

gap-: Total nundrer of cells weh structural abemations exxlidme gap, gap~— Total nunber of cells wizth structural sbemations mchidig gap
a); Orhars were axrlnded Fom the number of cells with chromos onnl shemations.
Significant difference fomnegative control by fisher's exact test - * p=0.01
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Axd PEUT 2S NS AT ok g g dels 2016d 79 TAE 8 ke o 119
of TA 37 kg AHEHAS. BIINA e FAL PWOD UN ¥ 80% TSR F
M FE3o] 8kl FEES AL,

GLP  71#3l  @upol o5 aeo) A Aok slol=eghQlel]  rste] Al o
Sprague-Dawley #EE o] &3to] A PEA DGF-EXE 1353 whE F 350 A Yehds 5
AW o b S Wbska, 453k s Rwe dAste] S4wste] ted oRE el
Slste]l AAlatsieh. 2 Aas aofstd ool L5

Al
A& 240, 600 2 1,500 mg/kg/day®] 370 &Fo = ¢4 +H 27 10, 10 2 157k
135°3F A+ Fostdh. =9, 2 (FARES)S AAske] 15mkg el 1353 4 Foskdt
=t 2 1,500 mg/kg/day FoAwol= 5 ZF Smbg]ol tiste] 54 ®wste] A S W 7tetv]
el 4577re] B E71HE FA RV st dnksA 3@ AFSA, AARAAE 54, <k
gt AA 2 w@AES AAEGE, BRIV 5 F Ay H4a), dAseE GAL, 2]
TEHSA, FAA 543 AA 2 2AH st HALE skt
- EHEx Epouz =24 OHXIE D)
- (mg/kg/day)  (mL'kg) 42 erd
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gt - - _
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10 (1401 ~ 1410) 10 (2401 ~ 2410)
JEE 5
Gx = L280 1D +5% (1411 ~ 1415)  +5* (2411 ~ 2415)
)

Fol73h Beb 44 tEE 3} BE FolE @ HuEelA g B2 g,
2. A FW 5

Fol713k O 4 UET B BE Foli L HuEAA vEed vaA fo4 dE AT
Wabe B g
3. AEAAT
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HAEWHZ D-05

FAH9 FEARS wAs] 5IAS FuFgorA B A5 SN Y, ol
Fabo] UE ARl BAE S b FEALS vY AVPoRA B FEEY 53U Yoia]
datel FhHQ) fRYRS Lelda B8PS FPAY L.

TEUYE 2718y FE2E9 F34% DGH-1 9 DGH-2 3}3HE-2 daphnane type?] diterpene
o 3
= o]

shetE o] 7] wZol, DGH-1 ¢ DGH-2 A#ol9dl th9] daphnane-type® minor AJ+¢] &A]3kaL
& 7tsAo] B} o]# 3 minor AE°] DGH-1 ¢ DGH-2 E.t} specific @40 =S 7I5AE 9
7] Wl 533 FEE 915t minor AwS 28 e At SFATh EE o= EEUET B F9
o] AEE A& EAst= d o] & & Uk

D.Genkwa dried sample (root and stem — 4.47 kg)

80% Ethanol ext. (2551 g)
|
| |
Hexane layer (20 g) Hgecms Jyes
i gal cotemn
|, | |
Fraction 1 Fraction II Fraction III
| Pesp-COSTLE |;m% Sm‘ﬁf
Active band Active band ' '

Beap P ‘p,,r_m Fraction III-1 Fraction III-2
DGH-2 PepEE Pep e
DGH-3 DGH-4 (29.2 mg)

(14.0 mg) (7.0mg) DGH-5 DGH-6 DGH-7 DGH-8
(2.1 mg) (4.0 mg) (4.4 mg) (1.8 mg)

1% 16. Purification of minor daphnane-type diterpene compounds from root and

stem portions of Daphne genkwa.

(1) #7F Fr2dE =49

olm] FEuF =7 By FEES oE Frst A7) W, 71 ¥y FEEAAA
daphnane-type diterpene 3&&2 E st (29 16, 17). EZE Y5 (Daphne genkwa)-% =71 I
Be] 447 kgS AEZ T2, 12 L 80% ol g2l 4A17F B9t AA&tar, ofpste] ng Ry 13 A4
AEs stttk A7l #2E 13 ES v 12 L 80% ol gh&oll 44 7F F<t %1?‘]3 i, o 3ste] 2
AF NGRS FESIAT A7 5T 1A QGRS 23 QGRS £3sta, AV EFES
Fatol A FEAIZ e, WA BAARSIY] 2551 g9 BEUY FEES A
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¥ FEES 200 mLe FRAS kel L1 E3Evlo
.0__ =

FER B ) &
2 A9t 2o WWom 2u o ANF] P AWFS P A LHES Ak o
A Qe AN RHAE (0 92 HeA AY AZVEIHIES o] §ote] 3 A obAHolE

o

& E
o] vl (gradient) EF-E&H(10:1, 5:1, 2:1, 11, 1:2)& &AA F 3719 #F (Fr. [ I, IDS AATh
o] Fr. I (577 mg)S 75% oA EVEY x7ao=z A Agl7tA == TLC(reverse phase silica
gel prep TLO)E AAIst] @AAMEE AT} o] GMES 83% MHEUERS §E945 F5
mL/min® 2 ODS HPLCE &3} retention time 152 3} 18594 Z7 DGH-3 (acutilonine
F) (140 mg) ¢ DGH-4 (wikstroemia factor M;) (7.0 mg)& &ch Fr. I (320 mg)& 75%
OFMEYEY ZAoR I AgstA =3 TLC(reverse phase silica gel prep TLC)S A A|3te] &
Amegs Agld o] #dwi=s  CHCl;-MeOH(50:1) =do= =4 He7b2 =3 TLC(silica
gel prep TLC)E At FHFHo =2 79% ofHAEUEZHS £&59S #4% 3 mL/mine® 0ODS
HPLCE &3} retention time 16%°]4 DGH-2 (yuanhuacin) (29.2 mg)< 2lth Fr. II (400
mg)<s Frilef &2 Wyoex HAste] Rf 04 # 025 oA F 719 sub-fraction 77} Frlll-1
Frill-2 & 4tk Fril-15 65% oHHEUHEZS 8593 #% 3 mL/mne® ODS HPLCE <3
3ol retention time 17.2 3 234 ®olA z+z DGH-5 (prostratin Q) (21 mg) ¢ DGH-6
(yuanhuadine) (4.0 mg)< @t Frll-2 Fril-19F #<& @3 oz ODS HPLCE 3319
retention time 19.0 3 214 #oA ztzt DGH-7 (yuanhuatine) (44 mg) ¢ DGH-8

(12-O-n-deca-2,4,6-trienoyl-phorbol-(13)-acetate) (1.8 mg)< AUt}

200 rorpADZa0 nm
4501
400
350

300/

mAU

250/ 1
200/
1501
100

50

\

25 30 35 40 45 50
Minutes

2% 17. HPLC chromatogram of the hexane extract of root and stem parts of D. genkwa
and identification of DGH 2 = 8. The hexane extract was subjected to a reverse—-phase
HPLC column (4.6 x 150 mm, J'sphere ODS-H80) chromatography measured at 240 nm.
The column was eluted with an aqueous acetonitrile gradient from 50% to 100% containing
0.025% trifluoroacetic acid (TFA) for 50 min at a flow rate of 0.8 mL/min. DGH-2 (1),
DGH-3 (2), DGH-4 (3), DGH-5 (4), DGGH-6 (5), DGH-7 (6), and DGH-8 (7).
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r' (2) 3g7=x 4.

DGH-39] 3&72& 7937 935t CD;ODE 47234 'H 3 “C-NMRE &Rt
(29 18, 19). HMQC # &7 1/19] singlet methyl7]¢} 2709 doublet methyl, 17§9] triplet methyl,
1719) exomethylene, 47019] oxygenated methine, 371¢] oxygenated sp’ carbon, 1719 oxygenated
methylene, 47]8] methylene, 471 2] methine, 5719) aromatic methine, 6789 olefinic methine,
118.7ppm¢] 171¢] quartenary orthoester carbon, 1719 sp? quartenary carbon, 171¢] carbonyl
carbon®] #=59] daphnane-type diterpene ester 23 d& <43 It
HMBCl A one-substituted benzene ring©| orthoester carbon®] 38}, 24 6-decatriencic acid’}
82.3 ppm®) oxygenated carbon (C-3)9) A& YL & & AU} ol81F 23 NMR dF#e
Acutilonine F 33} 418tk 2D-NMR dataE ©]4€3l9] DGH-3¢] 'H, ¥C NMR data& assign
g A3 (F 12), 39 Acutilonine F¢] 'H, ¥C NMR data®} ¥X) 3t £8 ESI-MSHNE m/z
633 (M-H)", m/z 635 (M+H)"°] &¢1H¢], DGH-3 & #EL x4 CyHgOy EAF 6349
Acutilonine F 2 A3 9S (249 20).

T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0 1.5 10 0.5

a9 18. 1H -NMR spectrum of compound DGH-3 (500 MHz, CD30D).

i

=T T T T

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

2% 19. °C -NMR spectrum of compound DGH-3 (125 MHz, CDsOD).

DGH-4 ¢+ DGH-79 'H, “C-NMR ©®lo|HE DGH-33 Z°] orthoester aromatic ring &
##3t32 £ daphnane-type diterpene 91 DGH-1 (genkanine N) 3} fAlstRtt.

DGH-4& HMBC A d 775 (2H, m, H-3 and H-7)9 aromatic protons °] d 117.6 9
orthoester carbon (C-1)3 long-rang coupling 3t 3, Acyl chain 9 d 5902 H-2"¢} d 7.33 9
H-3" 7} d 169.6 & ester carbonyl C-1"3} HMBC correlation ©] #&350o] C-1"¢] acyl chain ©
AZAHY A+S ¢ AU E=F  acyl chain A C-2" 3} C-4"9 double bond & H-2", H-4",
H-6"¢] larger coupling constants 2§ Z geometry 4& &5 Ut o
234256 DGH-4 & wikstroemia factor Mi 2 SRSt} wikstroemia factor M; ¢ BC-NMR
HolEl 9 acyl chain 9] geometry © £ @A L2 FHIA
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DGH-7 ¢ 'H, "C-NMR dl°]€l&= DGH-1 (genkanine N)*# 2 7§¢] aromatic ring & 7}
S-S5 ANAFEA T HMBC spectrum oA two aromatic ring 7} C-1" 3 C-1"o] A3z USL
4 2tk webA, DGH-7 & yuanhuatine £ 4%t Yuanhuatine ¢ PC-NMR d o] E}=
ATolA AFow H A

o K

reonS o

DGH-6 ¢ 'H, "C-NMR ¢©l°] €= aromatic ring ol 31938 signal $l= AR A19)8ka DGH-2
(yuanhuacine) 9t FAFeFh. ololute}l, 'HPC NMR, MS, [alp HolHE 7¥tez2 DGH-6-&
yuanhuadine = 574 % 21t}

rir

DGH-5 ¢ DGH8 ¢ 'H, “C-NMR dH°]8H+ long chain aliphatic ester 2 3¥-fstil <l
phorbol-type diterpene & 5/& eI

DGH-5 ¢} DGHS8 ¢ =}olx= DGH-8 & acyl chain oA 3 7| ®& double bond & 715t}
DGH-8 2] HMBC spectrum A acyl chain ¢ d 584 2] H-2"<} d 7.28 2] H-3” 7} d 167.2 2] ester
carbonyl C-1"3} HMBC correlation ©] #=%o] C-1"9l acyl chain ©] 9459 ASS 45 A
T3 acyl chain9lA C-27, C-47, C-6“2] double bond & H-2", H-4", H-6"9] larger coupling
constants Z%-E 7 geometry 94& ¢4 AT 28l H-129 J = 103 Hz 9 larger coupling
constant 2F-¥| acyl chain ©] b-configuration ¥& ¢ < A%t w2k DGH-5 ¢ DGHS = Z+7}
prostratin = Q 3} 12-O-n-deca-24,6-trienoyl-phorbol-(13)-acetate =  SH %A}
12-O-n-deca-2,4,6-trienoyl-phorbol-(13)-acetate ¢ "C-NMR ©lo]e}i= = dAFolr Ao
T8 = At

DGH-2 DGH-3 DGH-4 DGH-5

DGH-6 DGH-7 DGH-8

Yuanhuadine Yuanhuatine 12-0-n0deca-2,4,6-trienoyl-phorbol-{13)-acetate

19 20. Structure of compounds DGH-2-8.
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DGH-3 ~ 8 3§ &9 [a]’p  MS, NMR do|H+= th&3) 2t

DGH-3 (Acutilonine F); White powder; [a]®p -32.1(c 1.3, MeOH); ESI-MS, m/z 635.6 [M+H]",
657.7 [M+Na]; 'THNMR(CDsOD,500MHz): &, 7.70(2H, dd, J=7.35, 2.22Hz, H-3’, H-7'), 7.37(1H, m,
H-5'), 7.36(2H, m, H-4’, H-6'), 7.35(1H, m, H-3'"), 6.64(1H, dd, J=14.82, 10.75Hz, H-5'"), 6.34(1H,
dd, J=14.79, 11.40Hz, H-4""), 6.22(1H, dd, J=15.16, 10.69Hz, H-6'"), 6.01(1H, m, H-7'"), 6.00(1H, m,
H-2'"), 5.06(1H, brs, H-16a), 5.03(1H, d, J=4.52Hz, H-3), 4.90(1H, brs, H-16b), 456(1H, d,
J=2.66Hz, H-14), 3.98(1H, d, J=12.19Hz, H-20a), 3.92(1H, s, H-5), 359(1H, d, J=12.20Hz, H-20b),
3.41(1H, brs, H-7), 3.07(1H, d, J=2.69Hz, H-8), 2.83(1H, dd, J=13.03, 5.32Hz, H-10), 2.59(1H, m,
H-11), 2.29(2H, m, H-12), 2.15(2H, m, H-8'"), 1.82(3H, s, H-17), 1.78(1H, m, H-2), 1.71(2H, m,
H-1), 1.47(2H, m, H-9'"), 1.31(3H, d, J=6.89Hz, H-18), 0.99(3H, d, J=5.77Hz, H-19), 0.94(3H, t,
J=7.39Hz, H-10"");

DGH-4 (wikstroemia factor M;): White powder; [a]®p +189 (¢ 1.0, MeOH); ESI-MS, m/z
637.6 [M+H]", 659.4 [M+Nal’, 635.2 [M-H]; 'HNMR(CDCl;, 500MHz): §47.75(2H, m, H-3', H-7"),
7.36(3H, m, H-4', H-5', H-6'), 7.34(1H, dd, J=154 and 10.2, H-3'"), 6.21(1H, dd, J=14.8 and 10.4,
H-4'"), 590(1H, d, J=15.2, H-2'"), 5.05(1H, brs, H-16a), 4.92(1H, brs, H-16b), 4.69(1H, d, J=5.19,
H-3), 451(1H, d, J=2.76, H-14), 4.06(1H, s, H-5), 3.88(1H, d, J=12.2, H-20a), 3.77(1H, d, J=12.2,
H-20b), 3.44(1H, s, H-7), 296(1H, d, J=2.8, H-8), 2.82(1H, dd, J=13.2, 5.5, H-10), 2.43(1H, m,
H-11), 2.20(2H, overlapped, H-6'"), 2.20(1H, overlapped, H-12a), 1.93(1H, m, H-1a), 1.83(3H, s,
H-17), 1.78(1H, m, H-12b), 1.73(1H, m, H-1b), 1.71(1H, m, H-2), 1.45(2H, m, H-7"’), 1.33(3H, d,
J=6.9, H-18), 1.32(2H, overlapped, H-9'’), 1.31(2H, overlapped, H-8'"), 1.06(3H, d, J=6.5, H-19),
091(3H, t, J=6.9, H-10"")

DGH-5 (prostratin Q) : White powder; [al®p +14.1 (¢ 0.03, MeOH);ESI-MS, m/z 579.5 [M+Nal
;'THNM(CDCls, 500MHz): 657.60(1H, s, H-1), 7.24(1H, m, H-3""), 6.19(1H, m, H-4'"), 6.15(1H, m,
H-5""), 5.79(1H, d, J=15.41Hz, H-2""), 5.70(1H, d, J=4.71Hz, H-7), 5.47(1H, d, J=10.27Hz, H-12),
4.03(2H, q, J=13.04Hz, H-20), 3.26(2H, overlapped, H-8, H-10), 2.53(2H, m, H-5), 2.17(2H,
overlapped, H-6""), 2.17(1H, overlapped, H-11), 2.11(3H, s, H-2'), 1.78(3H, s, H-19), 1.44(2H, m,
H-7""), 1.32(2H, m, H-9''), 1.31(2H, m, H-8'’), 1.27(3H, s, H-16), 1.22(3H, s, H-17), 1.10(1H, d,
J=5.20Hz, H-14), 0.91(3H, d, J=6.93Hz, H-18), 0.90(3H, t, J=7.06Hz, H-10"").

DGH-6 (yuanhuadine); White powder; [a]l®p +7.5 (¢ 1.3, CHyCly); ESI-MS, m/z 587.6 [M+H]" and
609.5 [M+Nal" ; 'H NMR (CDCls, 500MHz): 847.58(1H, s, H-1), 6.67(1H, dd, J=15.45, 10.66Hz,
H-3'), 6.05(1H, dd ,J=15.14, 10.71Hz, H-4'), 5.86(1H, m, H-5"), 5.66(1H, d, J=15.46Hz, H-2'),
5.02(1H, brs, H-16a), 4.99(1H, brs, H-12), 4.96(1H, brs, H-16b), 4.76(1H, d, J=2.47Hz, H-14),
4.26(1H, brs, H-7), 3.94(1H, dd, J=12.34, 5.86Hz, H-20a), 3.82(1H, m, H-10), 3.80(1H, m, H-20b),
3.56(1H, s, H-5), 3.52(1H, d, J=2.45Hz, H-8), 2.38(1H, q, J=7.22Hz, H-11), 2.10(2H, q, J=7.20Hz,
H-6"), 2.003H, s, H-2'"'), 1.84(3H, s, H-17), 1.80(3H, d, J=1.31Hz, H-19), 1.39(2H, dt, ]J=14.26,
7.28Hz, H-7'), 1.30(2H, m, H-9'), 1.27(2H, m, H-8), 0.89(3H, t, J=6.93Hz, H-10').

DGH-7 (yuanhuatine) ; White powder; [a]®p +52.8 (¢ 0.5, MeOH); ESI-MS, m/z 6055 [M+HI',
627.4 [M+Nal’, 603.3 [M-H]; 'HNMR(CDCls, 500MHz): 617.94(2H, m, H-3'", H-7""), 7.75(2H, m,
H-3', H-7"), 7.60(1H, t, J=7.4, H-5'""), 7.482H, m, H-4'', H-6'"), 7.40(3H, m, H-4', H-5', H-6'),
5.42(1H, brs, H-12), 5.07(1H, brs, H-16a), 5.03(1H, brs, H-16b), 4.99(1H, d, J=2.8, H-14), 4.10(1H,
s, H-5), 3.90(1H, d, J=12.4, H-20a), 3.85(1H, d, J=12.3, H-20b), 3.69(1H, d, J=2.8, H-8), 3.67(1H,
brs, H-7), 3.06(1H, dd, J=13.3 and 5.9, H-10), 259(1H, q, J=6.9, H-11), 2.40(1H, m, H-1a), 2.28(1H,
m, H-2), 1.92(3H, s, H-17), 1.63(1H, m, H-1b), 1.51(3H, d, J=6.9, H-18), 1.12(3H, d, J=6.6, H-19).
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DGH-8 (12-O-n-deca-2,4,6-trienoyl-phorbol-(13)-acetate): white powder; [a]®p ~15.1 (¢ 0.2,
CHCly); ESI-MS, m/z 5775 [M+Nal’, 553.4 [M-H]; '"HNMR (CDCls, 500MHz): &47.61(1H, s, H-1),
7.28(1H, dd, J=15.3 and 11.22, H-3"'), 6.54(1H, dd, J=14.9 and 10.7, H-5''), 6.23(1H, dd, J=14.8 and
11.4, H-4'"), 6.15(1H, dd, J=15.1 and 10.8, H-6''), 5.95(1H, m, H-7''), 5.84(1H, d, J=15.3, H-2''),
5.70(1H, d, J=4.8, H-7), 5.47(1H, d, J=10.3, H-12), 4.05(1H, d, J=12.9, H-20a), 4.00(1H, d, J=12.9,
H-20b), 3.26(1H, overlapped, H-10), 3.26(1H, overlapped, H-8), 2.52(2H, m, H-5), 2.17(1H, m,
H-11), 2.13(2H, overlapped, H-8'"), 2.11(3H, s, H-2"), 1.78(3H, d, J=1.5, H-19), 1.45(2H, dqg, J=14.6
and 7.3, H-9'"), 1.27(3H, s, H-16), 1.22(3H, s, H-17), 1.10(1H, d, J=5.1, H-14), 0.93(3H, t, J=7.3,
H-10""), 0.91(3H, d, J=6.4, H-18).

¥ 12. BC-NMR data of compounds DGH-2 ~ 8.

DGH-8
No. | qDSH2  (Acutlonine | (Wiksioemia | (Prostin |y DOHS | DGHT S e
F) factor M1) Q) phorcbe(t):l-tg 1)3)-a
1 160.5 37.3 36.0 161.0 160.6 33.6 161.0
2 137.1 37.7 36.4 133.1 137.1 43.1 133.1
3 209.6 82.3 82.2 209.1 209.7 220.4 209.2
4 72.3 82.9 81.7 74.0 60.7 75.2 74.0
5 72.0 74.1 75.0 38.9 64.5 71.5 38.8
6 60.8 63 60.6 140.7 72.5 61.0 140.7
7 64.2 65.1 64.2 129.5 72.2 64.5 129.5
8 35.9 37.9 36.6 39.3 35.6 36.3 39.3
9 78.4 82.1 80.5 78.4 78.3 79.3 78.5
10 47.6 49.8 48.9 56.4 47.7 44.2 56.4
11 44.3 36.5 35.5 43.4 44.3 44.3 43.4
12 79.1 37.1 36.3 76.8 78.5 78.7 76.9
13 84.0 86.1 84.5 65.9 83.9 83.9 65.9
14 80.6 84 82.7 36.6 80.7 81.4 36.6
15 143.1 148.5 146.7 25.9 143.3 143.2 26.0
16 113.8 111.4 111.4 17.0 113.5 113.8 17.0
17 18.9 19.6 19.3 24.0 18.9 19.0 24.0
18 18.5 21.6 21.1 14.6 18.5 19.0 14.6
19 10.0 13.8 13.3 10.3 10.1 12.6 10.3
20 64.9 66.1 66.3 68.2 65.3 65.3 68.2
1’ 117.2 118.7 117.6 174.1 117.2 118.4 174.1
2’ 122.4 138.2 136.4 21.3 122.5 135.7 21.3
3’ 135.3 127.4 126.3 - 135.3 126.2 -
4 128.7 128.9 128.2 - 128.8 128.3 -
5’ 139.6 130.3 129.4 - 139.6 130.0 -
6’ 32.8 128.9 128.2 - 32.9 128.3 -
7 28.9 127.4 126.3 - 28.9 126.2 -
8’ 31.4 - - - 31.5 - -
9’ 22.6 - - - 22.7 - -
10’ 14.2 - - - 14.2 - -
1 165.6 169.4 169.6 167.3 169.9 165.8 167.2
2% 129.8 120.7 118.0 119.1 21.4 129.8 119.9
3 129.6 147.2 147.4 145.8 - 129.7 145.6
4> 128.8 129.2 128.4 128.5 - 128.9 127.9
57 133.5 143.3 146.8 145.5 - 133.5 141.8
6 128.8 131.6 33.3 33.2 - 128.9 130.2
7 129.6 141.9 28.5 28.6 - 129.7 141.0
8” - 36.2 31.6 31.6 - - 35.5
9” - 23.4 22.7 22.7 - - 22.4
107 - 14.1 14.2 14.2 - - 13.9
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B2 F (Daphne genkwa)e] AxE 2 2 kgg 40 L 80% ol &k 72A1 7+ %<t A X3},
ofzhstel RS FEIAG A7) FE AGYRS el A HAZ OhS, 435g)
LR E 22ES Az

D. genkwa dried‘ sample (flower - 2.0 kg)
80% Ethanol ext. (435g)
‘ Partition wifh solvents followed
\ \ \ \
Hexane(30g-oi)  Chloroform (17.6 g-dried) Ethyl acetate (12.35g-dried) Butanol (34.5 g)
‘ Silica gel column chromatography
I I \
DGF-C2(4.5gr) DGE-C3(4.0gr) DGF-C4 (3.0 gr)
| 08D Colum §0-30% M<OH \osnm.mmmmm usncﬁm‘
‘ | I [ DGF (41
DGF-C23 DGF-C24 DGF-C25 DGF-C32 Przp—]'ﬂ’[.c‘
preic [sesbdect 120 ‘Sepluin LE20 ‘ Sephaderl H-20 DGELL
DGF (133 DGF 224 DGF (251 DGF €321 33mg
| Prep HILC ‘ PrepHALC ‘ Prep-HILC !J![PLC DGF-C34
\ | | | | \ \ ertoTHE [sepbadex L1120
DGF$ DGF3 DGF10 DGF4 DGE-16 DGE6 DGE-7 . |
253 453 250 197 iiug 35mg 40mg DOF1 DGFI
iy mg  AMmp  Amp WORE SO ® 10mg 1l0mg DGFCHI DGF (342 DGF (343
|PrepHELC |PrepBLC |PrepHELC

| I \ | \ | | I I |
DGF-13 DGF12 DGE-3 DGF-13 DGF8 DGF3 DGF14 DGF§ DGES DGE3
135mg  96mg 209mg S4mg  481mg T95mg 47mg 856mg 2Img 24mg

1% 21. Purification of daphnane-type diterpene compounds from the chloroform extract of the

flowers of Daphne genkwa.

JEUT F FEES 2LY TFTA 2 LY A4 FE2E2XE, AdEotAMHolE, FE&R 717}
TAHoR Gu FI3 g, olF FERZEEIZToZHE 16719 diterpene SHES st (1
g 21). FRE2EE BIE (176 g9& 272 249 aZvlEaYIE o] &3ty F2ZZET v

& Ff(gradient) &3-871(100:0, 50:1, 20:1, 10:1, 5:1, 2:1, LDE &2AA F 4709 ®3 (Fr. Cl,
C2, C3, C4)S L4t} olF Fr. C2 (45 g)& WietE3 & F4l(gradient) &&-81(60:40, 80:20,
100:0)x=1e=2 9 A9 aA=zvEIHIE (ODS silica gel chromatography)% A Aol 4719
sub-fraction (Fr. C21, C22, C23, C24)& LAt} Fr. C23 (300 mg)S YA S2ZEZXET oA E]
grdient E-&(99:1 - 95/ FAcE A7+ 2A(40-63 pm; 4 g flash column) MPLCE A A&}
3709 sub—fraction (Fr. C231-C233)E it} Fr. C233 (140 mg) HE=H o2 55% oAEUEHS

o g f4 5 mL/mineE ODS HPLCE F&3dte] DGF-9 (255 mg) 9 DGF-3 (455 mg)<
Aotk Fr. C24 (210 mg)S WA EFEZZ¥EY H&E2 (1:11) &g8uez Sephadex LH-20
column chromatographyS 2A|8lal, HFH 02 65% oMHEUEZS £&FH02 {4 5 ml/min
© % ODS HPLCE 33l DGF-10 (25.0 mg) ¥ DGF-4 (197 mg) & €31tk Fr. C25 (130
mg)S A FEEIEEN Mg (1:1) £d8me® Sephadex LH-20 column chromatography
E AAeta, HEFAHORE 70% ofAEUELS 5902 4% 5 mL/min®= ODS HPLCE F 33}
o] DGF-16 (4.0mg), DGF-6 (35 mg) ¥ DGF-7 (4.0 mg) & Atk

41




| EEE \ D-05

Fr. C3 (40 @)= vWe&3 & Fll(gradient) &3-81(60:40, 80:20, 100:0)=Ao= A4 2
g F=ZvtEadgaE (ODS silica gel chromatography)S A Ase] 4709 sub-fraction (Fr. C3I,
C32, C33, C3H)E <Lt Fr. C32 (350 mg)S WES &vl2 Sephadex LH-20 column
chromatography & A Alsta, oA S22 X537 web&9] grdient E3-&v1(100:0 - 90:10)=H o=
212]7}A(40-63 pm; 4 g flash column) MPLCE AA|3F t}g HFZH o7 30% oHAEUEHS &
o2 {4 45 mL/mineZ ODS HPLCE 33t DGF-1 (120 mg) ¥ DGF-2 (11.0 mg)E
Attt Fr. CH4 (1.06 g)S WE=2S £&58v|2 Sephadex LH-20 column chromatography& 4
A8ke] 3709 sub-fraction (Fr. C341-C343)Z cy\"/} Fr. C341 (120 mg), C342 (180 mg), C343
(119 mg) HAFTHoZ 50% SIAEYUEZHS §E5No0 2 {F£ 45 mL/mine = ODS HPLCE 47t <
gste], Fr. C341o 2% 8 DGF-13 (135 mg), DGF-12 (9.6 mg), DGF-3 (209 mg)< &
3L, Fr. C3420.2%8 DGF-13 (5.4 mg), DGF-8 (481 mg), DGF-3 (795 mg) < 4
AL, Fr. C3432.2%H DGF-14 (4.7 m), DGF-8 (8.6 mg), DGF-5 (29 mg), DGF-15
(24 mg)S AUt

Fr. C4 (30 g)& W&t&3 & T4 (gradient) =3F-8w(40:60, 60:40, 80:20, 100:0)FA o2
I A4 mazutEafd S (ODS silica gel chromatography)E A A8k sub-fraction C41 (233.7
mg)E VU, HFTHOZ 40% oHMEYUELHS §E5do2 {4 40 mL/mine= ODS HPLCE
gste], DGF-11 (433 mg) & d3irh

L
o
K
e
o
i
N
v
4
N
1o
il
fu
fu
==
i
all
HHN-

Eo A DGF 17 16 7+#12] 1670¢] diterpene 3}
=523 ODS HPLC #43% t}2 167] diterpene 3}
= olm FEUF FAA Kl

1__
PEE T A FEEE BY ZAd4 HPLC 4
!% A

vt A3 (29 22B) major -‘r’rfi AR DGH-2 4% &
52 EA. w3 FRRYE FoA EEEAY DGF-3, 4, 6, 7, 14 3gE% i FEE L
EAeFa, =7] By FEENA AW DGH-2 o9 DGH-356 3% & FEEqx &

M
o
=
=1
_o|L
fo
ol
2

e,

piot

L

i

)

i -2

I 2 23AA K= upep o
flavonoid7} A& %A &9k, DGH-

ow #AA FEEAE= DGH 2 ~ 8 343

B F2EXE FEENA+T Genkwanin
2ol DGF-5, 7, 8% 4719 diperpene 3% E°] A3}
E Zo] DGF-6 3t§t&Eo] &5 Aot

T FEBolE 27] Melo A¥ ARE EARAW, o o

olgfgt Ax=RE TEUF F
gt diterpene 33t=o] EATS & 7 AT}
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A) | '
4004 flavonoid (Genkwanin)
3004
=
< ]
E
2007 315 6,7
| |
i I _ J
0o || || 5 9/ Iﬁ'L
' !I | | -"fl. ,.. 'I' |
L VLGN
D—é-- ] SR = Mot bl miine o
0 5 10 s 20 25 30 35 a0 as
Minutes
B) Sy Unsaturated fatty acid
Unsaturated fatty ac :1/
200 ,
- Unsaturated fatty acid
150+ 6,7
5 ] DGH-6
=L ] 3 4 DGH-2
£ o0
] 14 GH-5 /
iR \ DGH-3
0 k—
T T T T T T T T
0 5 10 15 20 25 20 25 40
Minutes

¥ 22. HPLC chromatograms of the chloroform extract (A) and hexane extract (B) from the

flowers of D. genkwa and

identification of DGF 1-16 (1 ~ 16) and DGH compounds. The

extract was subjected to a reverse-phase HPLC column (4.6 x 150 mm, J'sphere ODS-HS0)

chromatography measured at

240 nm. The column was eluted with an aqueous acetonitrile

gradient from 0% to 100% for 60 min at a flow rate of 0.8 mL/min.
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] - DGH-2
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Minutes
B) i DGH-2
504 Edguans Phenolic compounds -
- 00
=
E
DGH-4
=0 DGH-3
0]
% | O B FEL O TR L T L R R L e . L T T W P L I L N T Y, |
0 5 10 15 20 25 20 25 40 45

Minutes

¥ 23. HPLC chromatograms of the chloroform extract (A) and hexane extract (B) from root
and stem parts of D. genkwa and identification of DGH and DGF compounds. The extract was
subjected to a reverse-phase HPLC column (4.6 x 150 mm, J'sphere ODS-H80) chromatography
measured at 240 nm. The column was eluted with an aqueous acetonitrile gradient from 0% to
100% for 60 min at a flow rate of 0.8 mL/min.
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(2) T+ZEH
DGF-1 3§EL 49 243 nsrdolgen, R 2HEHA 3413 3} 1617cm N FF
€ B hydroxyl 719} carbonyl 71 & 7K U&S AAFSHA T

DGF-19] &&+t=& 73}
7] 939 CD;ODE 4"z3y
H 3 BC-NMRE 2&Asy0
(2¥ 24, 25, ¥ 13). HMQC data__

st #7 'H # “C-NMR data: — COSY
4709 methyls, 37)¢] 7~ X\ Key HMBC
sp’methylenes, [ AR Xel!

oxygenated methylene (513.28,
1H, d, J = 11.0 Hz; éu 3.24,1 H,
d, J = 11.0 Hz, H-18), 4712} sp® methines, 81}2] oxygenated methine (6g4.47, 1H, t, J = 3.0 Hz,
H-7), 39 olefinic methine, 311}+9] sp’quaternary carbon, 3782} sp? quaternary carbons, ¥ 7<)
ketone carbons (6c211.9, 2134)& 7HAZ &< & & AKTh 'H-'H COSY 2HEH A ring A9
H-16/H-2/H-3¢] B¥-EF % ring B9 H-20 - H-7 #EFZ7} J&E ¢F JAW. o33 R EF
z¢ 8 091(1H, brt, J = 104 Hz, H-9) 3 § 066 (1H, br t, J = 93 and 47 Hz, H-11)9
'H-NMR signal& lathyrane-type diterpenes®] EA ¢l cyclopropane ring®] &A& AJAEATH 9]
&3 cyclopropane ringe 0.94 ppm$] isolated methyl 2% 8 245 ppm¢ sp’quaternary carbon, 194
ppm ¥ 214 ppm® sp® methine ©42¢ HMBC data® 9353 th. HMBC data 3 HR_ESIMS
A3} (m/z 3332064 [M+H]", calcd. 333.2066 for CyxpHxO)Z%¥EH, HFHo=2 DGF-1 FF3}EL
laurifolioside 3}&E¢] C-7¢| hydroxylated 53 deglucosylated @ A7 FFEZ FHIHJCT (24
27). laurifolioside 3}3t8& Euphorbia laurifoliadl A 38 #H7F ok

< Key COSY and HMBC data of DGF-1>

——) AL LJ—JLJLJU—

a3 24, 'H-NMR spectrum of DGF-1 in CDsOD (500MHz).

| e —

L) T L T T LA T T L) L] L3 T T Ld T T T L} T T T
23 X ue 20 i 146 0 B0 150 0 13 2 0 W0 90 L] 79 [ b L] 30 il i

a9 25, BC-NMR spectrum of DGF-1 in CD3;OD (125MHz).
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DGF-19] C-79] AYFEE Mosher WHOoE FHEHAT. DGF-19] S-MTPA ester ¢}
R-MTPA ester®] 1H-NMR spectrag ¥|@ ¥ Z3 H-59 H-17914 chemical shift®] X}o]7}
positive ©]3 H-8a ¢ H-8boll A+ negativeZ YA C-7¢ absolute configurations SE FHIHY
o (2" 26). C-2, C-9, C-10, C-11, C-13¢ stereochemistry ¥ NOESY spectrum® 258 H-9,
H-11, H-18¢] FH o2 22 sided X 3t9 a-orientationS YEFNA L, C-29 methyl (C-16)
I Hb-32 PB-configuration® 2 & sided] HAFE et ©2tA, DGF-1& AT 3FE
2A (2R, 7S,9S,10R,11R 13R)-7,18-dihydroxy-9aH,11aH-lathyra-4(15),5(6)-diene-1,14-dione. 2
P E Q3L “genkwalathin A" 2 FH3H ).

"““\—('s_/'o-os /" 38

— -0.05 = -0.04

+0.16 +0.15

CH, CHs
+0.03 +0.04

1a: R= (R)-MTPA 2a: R= (R)-MTPA

1b: R=(8)-MTPA 2b: R= (S)-MTPA

% 26. Mosher’s analysis of C-7 in DGF-1 (1) and DGF-2 (2) and key NOE
correlations.

DGF-2 33 EE FMo FA439 uixrdoln Re] DGF-1 3 =19 §AstE 3, HR_ESI MS
N EA2o] DGF-1% ¥xsgen, 'H 3 BC-NMR = #°¢] DGF-1 3 IgA&H (F 13).
NMR4IA &3 C-39 methylene proton?] chemical shift7} DGF-1& 65292 3 252, DGF-2+&
Sy 320 F 22802 Hol7l AUUS. HMQC ¥ HMBC data®3-E] DGF-2¢] planar structure’}
DGF-13 d4X31%7] W&o, DGF-2= DGF-12] C-29] stereoisomer %<& A|AMI¥S. DGF-2¢] A
P TF+ZE Mosher o2 FH3IAS (19 26). C-78 AU+2E DGF-13 Z3t3, NOESY 43
o+ DGF-1 3 t©Z4, H-20°] Ha-3fR2t} Hb-3% NOEE H 7] WEo C-29 absolute
configuration ©] S2 FHEHSIT. WA, DGF-2 }FEL A7 3FEQY 2-epi-genkwalathin® 2
TTHH o “genkwalathin B"2 HH3JT (24 27).
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DGF-3 ~ 16 3} EL 7|&9 Edo 48R spectroscopic data®} H]i3led, 22t yuanhuapine
(3), yuanhuatine (4), 1, 2a-dihydrodaphnetoxin (5), genkwanine N (6), genkwanine M (7),
orthobenzoate 2 (8), yuanhuafine (9), genkwadaphnine (10), genkwanine I (11), genkwanin K (12),
genkwanin O (13), genkwanin A (14), genkwanin I (15), genkwanine H (16) 22 FAHUT (2
4 27.

o] A3} Zo], BEUF E FEENA 2/19 A7t lathyrane-type diterpene A 3FEE £
3l genkwalathin A ¥ BE} H¥933e, 1471¢] 7]&¢ €332 daphnane-type diterpene Al 3%
< 259e (29 27).

3:R==0 R,=OH R3=OAc 9 R==0 Ry=OH R3=OAc 11:R;=OH  R,=OH
4:R1==0 R;=0OH R3=0Bz 10: Ri==0 Ry;=0OH R3=0Bz 12: R4=0OH R;=0Bz
5:Ry== R2=0H Ra=H
6: Ri=OBz R,=OH R3=H
7:Ry= R,=0Bz R3=H

Ry=0H R3=H

2% 27. Chemical structures of two new compounds, genkwalathin A (1) 3 B (2), and the
known daphnane-type diterpene compounds (3 - 16) isolated from the dried flower of D. genkwa
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¥ 13. 'TH-NMR and "C-NMR data for DGF-1 (1) and DGF-2 (2) measured in CDs;OD.?

?osit 1 2

ion |5, |84/ in Hz) 3¢ ouJ in Hz)

1 ‘2‘13- B 2134 | -

2 | 414 | 259 m) 417 | 2.59 (m)

3 | 376 | Ha 292 (ddd, 186, 66, 2.7) 178 | Ha 320 (ddd, 187, 6.7, 2.6)
Hb 2.52 (dt,  18.6, 2.7) Hb 2.28 (dt,  18.8, 2.6)

4| g% |- 169.9 | -

5|3 592 (m) 1153 | 591 (m)

6 |2 1492 |-

7 | 742 [ 447 @ 3.0) 743 | 447 (@, 3.0)

s | 320 | Ha 200 (dd. 145, 41) 321 | Ha 200 (dd, 144, 40)
Hb 1.32 (ddd, 143, 11.2, 2.9) Hb 1.33 (ddd, 143, 11.2, 2.9)

9 194 | 091 (brt, 10.4) 195 091 (brt, 10.4)

10 |245]- 245 |-

11 |214 | 066 (id, 93, 47) 214 | 066 (td, 92, 47)

2 |28 | Ha 1.85 (ddd, 14.6, 9.8, 4.7) b1 | Ha 185 (ddd, 9.8, 8.0, 4.7)
Hb 1.36 (ddd, 144, 9.6, 4.5) Hb 137 (ddd,  14.6, 9.3, 4.6)

13 44.6 | 3.31  (overlapped) 44.7 3.29 (m)

4|2 2119 | -

15| M- 1416 | -

16 | 166 | 121 (d, 7.4) 168 | 1.23 (d, 7.5)

17 177 [ 1.63 @ 12) 176 | 1.63 (d, 1.2)

18| 740 | b 324 @ 110) MO | b 324 (6,110

19 | 115|094 s) 1.5 | 0.94 (s)

20 | 184 | 1.04 (d, 7.0) 183 | 1.04 (d, 7.0)

4500 MHZ for 'Hand125MHzfor™C.
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5. 2849 3359 in vitro 84

7H Nurrl 43 &4

e tzd 9 x5 golHl 3§=9 ol WE Nurrl @&

ZEUN Z7] BEdA
TS FAHGA EAS E81o] positive control® amodiaquine (AQ)E AF-g3dto] ZAbslolth®
A A3} 3171 x 143} o], prostratin Q, yuanhuadine,

12-O-n-deca-2,4,6-trienoyl-phorbol-(13)-acetate> 0.03 uM2] AHE =A% NurrlS o8 o=z &
AA Ao, MolA FoHez Nurls: ZAIANNAS st acutilonine F,
wikstroemia factor M1 2 yuanhuatined Zt7+ 1, 0.2 2 0.3 pollA fFod o2 NurrlE A IAA
th o] & F3l, U 7] e FEECAA W siFEEC] Nurls @43A313 sAld, 3t
=Y Tz wep &Aool Aold F dsEs & F AT
12-O-n-deca-24,6-trienoyl-phorbol-(13)-acetate amodiaquine (AQ)
Nurrl @l g3t &45 2o

£3], prostratin Q, yuanhuadine,

Hok 30049

ARis

X 14, BEYF Z7] oA B gxd 9 X E golgdl 3Ee Nurl 43 &4
o AQ Wikstroe 12—0—n—Deca
= Acutiloni i - - Yuanhuatin | —2,4,6—trieno
5 OEA] cutilonin |m i a 4, y
(LMD Eﬁi’ﬁ) o F factor |Frostratin Q | Yuanhuadine e 1—phorbol— (13
=t M1 )—acetate
0.003 - - - 1.23%+0.09 1.03%+0.15 - -
0.01 - - - 1.35£0.28 0.94%+0.04 - -
0.03 - 1.28%0.18 1.4£0.18 %1.47%£0.17 %1,63%£0.18 1.17+0.22 %1,42%0.15
*x1.29%0.
0.1 - 1.16%0.16 04 %1.42+0.14 #%]1.68+0.11 1.28%+0.35 %1.68%£0.43
%1.33£0. #%1.5940.0
0.3 - 1.32£0.13 06 %x1.65%0.2 *%1.62+0.11 8 %1.82£0.51
0.8+0.0 %1.62%0.
1 5 %1.76%£0.08 91 #%1,47+£0.02 *1.67%£0.32 %2.12%0.37 #£1.53+0.07
1.1+0.1
5 - p— — - — -
5
#*%1.6%0.
10 - - - - - -
03
#2710,
20 - - - - - -
37
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2) BEUT ZolA Falg 4R

FHUT ol Y gz golgAl set=e wkol mE Nurrl wd 2%

HepAl B8 539 positive control® amodiaquine (AQ)E AH&3}o] ZALEHS)

i

721

B4 Ay 317] 156 3 #29], yuanhuafine 3E&2  0.01pMe] AsEoA %= 28] Nurrl & &
A3A A, DGH-2 3tgErcr 108 38 Lol % Nurrl® ZA3MA AT yuanhuapine, 1, 2a
-dihydrodaphnetoxin, genkwadaphnine ©] DGH-2 & 0.1 tM% =04 2F 2 wje] NurrlS 4 314
5. ¥}, genkwanine I, genkwanin O € 10 ytMs =A% Nurrl S X43E a3 o= A
st A171A] Rste], YT F FEEA EYE SIFEEC Nurls @430 FA, 3FE

5z F
o Tz mek FYol FolF & ALL L F AUk

15, Uy oM 23 gxzd tolgA 3tz Nurrl 243 24

=1

GwlAQ| 1| 2] 3|5 | 7| 8| 9 10|11 12|13 |14 15|16 |pC
2
0.01 - - - 1.0 - - 1.0 2.1 - - - - - - - 1.1
0.1 - - - 1.8 1.7 1.0 1.5 2.2 1.7 - 0.9 - 1.2 - 1.2 2.6
1 - 0.7 0.7 2.4 2.4 1.4 1.7 1.9 2.0 1.3 1.2 1.0 2.6 1.8 1.4 2.2
5 oo | - | - | - | - -1 -1-1-1-1-1-1-1-1-1-
10 - 0.7 0.7 - 1.5 1.7 - - 1.6 1.1 1.9 1.3 2.0 1.9 1.4 -
20 |18 - | - | - | -] -1 ~-/-1-1~-1-1-1-1-1-1-
100 - 0.5 0.6 - - - - - - 0.9 - 1.4 - 1.1 - -

“Genkwalathin A (1), Genkwalathin B (2), yuanhuapine (3), 1, 2a-dihydrodaphnetoxin (5),
genkwanine M (7), orthobenzoate 2 (8), yuanhuafine (9), genkwadaphnine (10), genkwanine I (11),
genkwanin K (12), genkwanin O (13), genkwanin A (14), genkwanin I (15), genkwanine H (16),
DGH-2 (yuanhuacin).
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). wlolamZelo} BV-2 AlEA dF oA &4
(D x4y 27] BoedA 23 42

Nurr-12 =37 AAAES] 3 7[soe F83 935 AR FATEHE 7HAA 95
o o]dt AAAE AES A oz & |22 8ol AE (microglia cel)l A <
SRESO ot HAAAES] APEE A, F71E B 2 A w3 Fagh A1F st
2 ®Hauxoe] gt} (Sarkar S et al, Neurotoxicology, 44, 250-262 (2014); Bower JH et al.,
Neurology, 67, 494-496 (2006)).c]¢l we}, wlo]aZZglofo| A2l x4l AZAAS IL-1b, IL-6
2 TNFadl] uldt 33 &9 AAAASAHE ZAEIA T vfolmazZ ol BV-2 AlZE 96 9 ZHolE
o 1 x 10° Al¥%/94=2 Y, LPS (1 mg/mL)E 3tgtE 3 37 5A17F wjksldict. 2+ Dol AxES
3l4ate] 92w EE® Y real-time PCR & A A3t

TAACRE, IL-1b @A WMdFs 28 EX"HOR xAs vk 12 AR rabbit
anti-IL-1b [Cell Signaling (Danvers, MA, USA); 1:1000)& AF&3}% 3, control® mouse anti-actin
(Sigma 1:5000)2 AF&3F9th. 23 A2 horseradish peroxidase-conjugated anti-mouse %+
anti-rabbit immunoglobulin G (IgG) antibody (Amersham, Piscataway, NY, USA)S A}&33aL
enhanced-chemiluminescent substrate (Amersham)® 2A]slo] #h2&} 9]t}

w3k IL-1b, IL-6, TNF-a ¢ mRNA 238 %S Real-time quantatitive PCR & #2433t &
E FH9 Alo]EF}el# GAPDHO x#lo|H = Invitrogenol A T3+, Alo]E7Fe] mRNA =&
S GAPDH mRNA 2@ o & 57 sH(normalized)dte] 73k th.

=8l 3" 2 PCR 3 A3, 29 28A 2 B} Zo], e 3§29 Fojito|A IL-1be]
wa go] aths sttt Ee PCR 43 A3, 22 28C % D& #Zo], e =9 FoAL
oA IL-6 % TNF-a® &ad® Al ZA4a3s el

R4

2
fass
.—@
=
=)
o

B
A 8000 -
& IL-18
o} o S |
L YVM w9 N 5@ 6000
Q’? ~OR A R A R R % ﬁ @
=3
- - . IL-1p ELﬁ 4000
2=
e ——— e — B-actin % 2000 A H
a T Irllll..ll IHIHI I'_II
é‘? % +1 +2 +3 +4 +5 +6 +AQ
3 ~
C 800, D
§ 600 IL-6 g 40 TNF-a
38 38 w0
T 8 4001 <8
= gz 20
] ﬂ | 221 T
4
E 0 l-I-l E o4= l—l A1
O )
g &£ +1 42 43 +4 +5 46 +AQ g;? g 2.3 a0 35 6 TR
< S
¥ 28. Effect of compounds 1 - 7 on the LPS-induced expression of

pro-inflammatory cytokines in microglial BV-2 cells. Western blotting analysis (A) of
IL-1B and real time-PCR analysis (B, C, and D) of IL-1b, IL-6, and TNF-a mRNA
in LPS-induced BV-2 cells with or without compounds 1 - 7 at 3 uM and AQ
(amodiaquine) at 20 uM. Yuanhuacin (1), acutilonine F (2), wikstroemia factor M;(3),
prostratin Q (4), yuanhuadine (5), and yuanhuatine 6),
12-O-n-deca-2,4,6-trienoyl-phorbol-(13)-acetate (7).
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| EELES \ D-

0
nfol AR Fglotol A A ASUAR Abs; A A (nitric oxide, NO)& A A A4S A}
sttt wolaz o} BV-2 AXE 96 4 ZeolEo] 5 x 10" AlE/A= Y, 29 )
LPS (1 mg/mL)E 7] Ao 2014 &g 31§52 A 2441 sttt Wiy A5 ds
Griess Al%FS o] &3le] 540nmollA FFEE S48t oA (nitrite) & A HFTo2A Abstd 49
A S ZAEA T FAHET S Z = Minocyline2 AF&3}3A T

AP AP st7] 316 3 o], BE sgEEe] 1.03 - 373 uMe] 1C509] 7HA W v

abstd ol S AE L, minocycline BtE 10 -30 Wl ZE AL BHA 53,
Yuanhuacin (1), prostratin Q (4), yuanhuadine (5), 12-O-n-deca-2,4,6-trienoyl-phorbol-(13)-acetate
(Mol 7H¢ Zd AslgdS e, ol Nurrl 2743t &4 3% dA A

3 16. Effect of 1 -7 on NO production by LPS-activated microglial BV2 cells.
a b
1 2 3 4 5 6 7 AQ MC

ICso(uM) | 124 | 349 | 23 | 1.8 | 1.03 | 3.73 | 178 | =10 | 299
Yuanhuacin (1), acutilonine F (2), wikstroemia factor M;(3), prostratin Q (4), yuanhuadine (5),
and yuanhuatine (6), 12-O-n-deca-2,4,6-trienoyl-phorbol-(13)-acetate (7).

# Amodiaquine showed cytotoxicity at 10 mM.

> Minocyline as a positive anti-neuroinflammatory agent.

(2) BEUHF £ FE=0A4 23 A&
vtolAmF ool A thE A AR A3t A A (nitric oxide, NO)o| 44 A &A=
o=

17 3} o], B= 3gE o] Atstdae) 44
= 247} 0.06, 0.09 pMe] w9 2 F
= gz tolgHAl 3ggEFoA genkwanine I,
A 3l &g o] 7}%} gred o] Nurrl @4 243t 24249 A8
]~

JRHATL Qe wel Fou

st
£-3], genkwadaphnine ¥} genkwanine N
de] As 248 YEES
genkwanin 09] 2k} 4 AX
o Nurrl @43 €43 Asd s AZAA 4o

3t 17. Effects of diterpenes isolated from D). Genkwa on LPS-induced NO production in
microglial BV-2 cells (Mean + SEM).

Compounds 1Cso(uM) Compounds 1Cso(uUM)
Minocycline® 21.28 + 0.48 9 0.37 £ 0.15
1 43.08 + 3.39 10 0.06 + 0.02
2 46.77 = 2.00 11 73.79 £ 4.58
3 0.25 + 0.06 12 4.67 £ 3.10
4 0.44 + 0.08 13 27.61 £ 1.39
5 1.60 + 0.37 14 341 £ 0.99
6 0.09 + 0.01 15 7.79 £ 091
7 0.18 + 0.04 16 1.06 + 0.12
8 1.22 £ 0.13

4 Positive control. "Genkwalathin A (1), Genkwalathin B (2), yuanhuapine (3), yuanhuatine (4),
1, 2a-dihydrodaphnetoxin (5), genkwanine N (6), genkwanine M (7), orthobenzoate 2 (8),
vuanhuafine (9), genkwadaphnine (10), genkwanine I (11), genkwanin K (12), genkwanin O (13),
genkwanin A (14), genkwanin I (15), genkwanine H (16), DGH-2 (yuanhuacin).
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WolPZUT Y FaAE A
h Wl A% o Gu
7% & 91A e A Edo R 204

Hold U (Rhodotypes scandens) 7YX S T-Q4stge. &7
g A3 G 5 - 10ecm 7|2 Zgkg (27 29).

29 29. Cutted stems
of Rhodotypes

R. scandesn stem (13.1 kg) scandens.

MeOH ext (440.8 g)

EtOAc ext (29.6 g)

SiO, C.C., CHCI3:MeOH = 50:1 - 1:2
Active Fr. (fr. 5)

SiO, C.C., CHCI3:MeOH = 100:1 - 1:1
Active Fr. (fr. 16 - 18)

SiO; TLC, CHCl:MeOH = 30:1
Active Band (Band-(5+6)) (40 mg)

ODS TLC, MeOH:H,0 = 10:1

RSE-1 RSE-2 RSE-3 RSE-4
(6.1 mg) (7.0 mg) (8.5 mg) (5.3 mg)
a9 31. Isolation of active

compounds from stem portion of

Rhodotypes scandens.

W) FrEAEe] e Al

ol £ uio AxH £7] 13 kg® WMEESR 48417 244 A T o FE53 o, 4t
Z3lo] WErSS A ABF] 4408 g9 crude extractE: AUE. o] A A& crude extractE 1.5L
of &3 % n-Hexane, ethyl acetate® =214 o2 F%3}o] EtOAc ext. 29.6g2 AU .
frad ol EtOAc ext.ol = Aoz SR1=A7] wfiEof, EtOAc ext.ol thgt silica gel column
chromatography S 48398 (28 31). CHClxMeOH &3 &ulE 501194 128 x5 o2
|&3lo 68719 fraction & VYL, ol5 Aol & fr. 5& THA] silica gel columnE
CHCI3MeOH &3 €vE 100:191A 1112 31302 853519 42719 fraction & YL, o=
gAdo] 9lE= fr 16, 17, 18 silica gel TLCE #8 AA8t$S. CHClasMeOH= 30:15 A7/ &=
éte] 11 bandE @32™, ©|F band 5 ¢ 6914 ZAo] &<l HAE. &4 band (band-(5+6))&
FFH o2 MeOH:water = 10:15 &2 sl ODS TLCE <33 A3} R, = 0.81, 0.74, 0.62,

037914 22+ 4789 &3E RSE-1, RSE-2, RSE-3, RSE-4 3} &S 239 S
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o) stz .

RSE-19] 3}8Fx& 7937 934
CDs0OD+CDCL& £m=z3ty9 'H 7} ¥C-NMRE
2384 (29 31, 32). 'H-NMRIA 6719 singlet
methyl7] ¢} 170 ¢] doublet methyl, 1.5 - 25 Ale]9]
870 9] methylene® signal®] #3& 59 triterpencidZlE Y&
AAEE S, BC-NMR3} HMQC olA & 1744, 1819, 183.1
ppm A 3719] carbonyl carbon, 128.7ppm¢) olefinic
carbon, 72.6 ppm® oxygenated sp’ quartenary carbon,
77019] methyl carbon, 871 ¢] methylene carbon% ©)
#2509 triterpencid 33EF cecropiacic acid £33}
o) fAFsEth. HMBCOlA 245 ¢ 2.29ppm &) 2% 30. Structure of compound RSE-1
methylene proton(H2-2)e ] 174.4ppm$] carbonyl carbon (Cecropiacic acid).

(C-1), 1.14ppm (H3-24)3} 1.22ppm (H3-23) ¢ methyl protons®lA] 183.1ppm<} carbonyl carbon
(C-3)29] long range coupling®] #3513, 1.09ppm (H3-29)3} 0.84ppm (H3-30) ¢ methyl
protons®l 4] 72.6ppm¢] sp® quartenary carbon (C-19)£9¢] long range coupling®] #& % ¢
cecropiacic acid 233} §A8¥ . RSE-19 'H, 3C NMR data (¥ 8)= E#o| 21 ¥ cecropiacic
acid®] NMR data (J. Nat. Prod. 52 (1):52-56, 1989)¢} U X&%ict}h. =7 ESI-MSAAM = m/z 517
(M-H)" , m/z 541 (M+Na)'°c] #35]0j, RSE-1 3gE8L EA4 CxHuO; #AHF 5189
cecropiacic acid 2 T3S (ZY 30). £ @TFNA cecropiacic acid £ o] YT A
Loz EIHUT

| sl ku“l«b.umﬂj dUML‘dL-A_*_W

R ey T T 1

ey !
5.5 5.0 4.5 4.0 3.5 3.0 2 1.0 0.5 ppm

a9 31. 'H -NMR spectrum of compound RSE-1 (800 MHz, CD30D+CDCls).

T ! [ ' i - [ = T

1 s | ¥ | % I * I » I X [ !
220 200 180 160 140 120 100 80 60 40 20  ppm
29 32. ¥C -NMR spectrum of compound RSE-1 (200 MHz, CDsOD+CDCls).
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RSE-29] 38t xE t9st7] 9stel CDOD+CDClE &wl=3te 'H 3% "C-NMRE
A8kt (19 33, 34). '"H-NMR ¢ YC-NMR 14 RSE-1 ¥ #|s28k¢ith 2ol 42 359 ppme
O-methyl (3-OMe)°] t] #Z¥ Attt O-methyle] $1AE &<2137] 918t HMBCE 43¢ A7,
3.59 ppme] O-methyl 2] proton®] 180.9 ppme| carbonyl carbon (C-3)¥} long range coupling©]
HSH 3, 1.19ppm (H3-24)7} 1.21ppm (H3-23) 9] methyl protonsol] A C-3&¢2] long range
couplingo] #ZF5Qa, Ymx] FE-E RSE-13 ¢ X3to], RSE-1 &3&E-2 C-39 carboxylic & 9]
methylation ¥ &2 = cecropiacic acid 3-methyl ester 95 44 Atk
RSE-2¢] 'H, C NMR data (¥ 18)= #3lo] ® 1% cecropiacic acid 3-methyl ester®] NMR
data (Chemistry & Biodiversity 4: 17-24, 2007)¢} & A X3}t T3 ESI-MSol A= m/z 531
(M-H)", m’z 555 (M+Na)'o] #=x5]o] RSE-2 35 B2 CyHiO; EA% 5329 cecropiacic

acid 3-methyl ester® &3 5. £ AFAl cecropiacic acid 3-methyl ester &
Holg Zuol A AFo= = At

|

!
S WE— — JWM‘MMJ"JM”%“LM—L

8.0 1.9 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm

19 33. 'H -NMR spectrum of compound RSE-2 (700 MHz, CD3sOD+CDCls).

MJ&.———-——-& T : “r.‘*_udnlJ Ln- : Wy

T T T T \ T \ T T T T \ T \ T T T
190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 ppm

a9 34. “Cc -NMR spectrum of compound RSE-2 (175 MHz, CD3OD+CDCls).
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3 18 The 'H and"™C NMR data of compounds RSE-1 and RSE-2.

RSE-1 (CD;0D+CDCls) RSE-2 (CD;0OD+CDCl;)
Position oy’ (H, mult, J in Hz) oL on (H, mult, J in Hz) oc
2.29 (1H, d, 17.6), 2.20 (1H, d, 18.2),
! 2.45 (1H, d, 17.6) 41.6 2.31 (1H, d, 18.2) 42.1
2 174.4 174.2
3 183.1 180.9
3-OMe 3.59 (3H, s) 52.1
4 459 46.5
5 2.18 (1H, m) 48.5 2.40 (1H, m) 48.9
6 1.34 (1H, m), 1.48 (1H, m) 20.7 1.45 (2H, m) 21.2
1.19 (1H, m) 1.55 (2H, m)
7 1.46 (1H. m) 31.6 32.3
8 394 40.1
9 2.51 (1H, dd, 11.2, 6.4) 38.9 2.64 (1H, m) 39.2
10 41.5 41.7
1.85 (1H, m) 1.93 (1H, m)
11 1.98 (1H. m) 234 24.2
12 523 (1H, t, 3.2) 128.7 5.29 (1H, m) 129.1
13 137.4 138.3
14 41.6 42.2
15 0.96 (1H, m), 1.58 (1H, m) 27.8 1.01 (1H, m), 1.67 (1H, m) 28.6
16 1.47 (1H, m), 2.38 (1H, m) 25.1 242 (2H, m) 25.8
17 47.2 47.9
18 2.44 (1H, s) 52.6 2.50 (1H, s) 53.6
19 72.6 73.1
20 1.29 (H, m) 40.7 1.35 (H, m) 41.5
21 1.18 (IH, m), 1.59 (1H, m) 25.5 1.21 (IH, m), 1.62 (1H, m) 26.2
22 1.53 (1H, m), 1.68 (1H, m) 37.0 1.49 (1H, m), 1.70 (1H, m) 37.8
23 1.22 (3H, s) 26.8 1.21 (3H, s) 27.9
24 1.14 (3H, s) 24.2 1.19 (3H, s) 23.9
25 0.92 (3H, s) 18.3 0.95 (3H, s) 19.1
26 0.66 (3H, s) 15.9 0.73 (3H, s) 16.6
27 1.16 (3H, s) 23.5 1.23 (3H, s) 23.8
28 181.9 181.2
29 1.09 (3H, s) 26.7 1.14 (3H, s) 26.2
30 0.84 (3H, d, 6.4) 15.7 0.89 (3H, d, 6.3) 16.2

Assignments were done by "H-"H COSY, HMQC, and HMBC experiments.
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RSE-39] 3}st+ & t9str] 9stel CDOD+CDClE &wl=3te 'H 3% "C-NMRE
=48tk (19 35, 36). '"H-NMR ¢} “C-NMR 14 RSE-13} "8t git) 2ol de 2719
carboxyl carbon@} 17]¢] methyleneo] Abebzl thalel 6.31ppme] olefin methine, 144.6ppm<e] sp’
quartenary carbon, 202.4 ppm®] ketone carbonyl carbono] A Zo] #=5 At} 6.31ppmY olefin
methine?] ¢1XE #olslr] 9ste] HMBCE &A% 23 6.31ppm< olefin methine proton (H-1)9]
144.6ppme] sp’ quartenary carbon (C-2), 202.4 ppm<| ketone carbonyl carbon (C-3)¥} long range
coupling®] #=¥ %3, 1.08ppm (H3-24)3} 1.17ppm (H3-23) €] methyl protonsell 4] C-32¢] long
range coupling®] #ZH 1, YA BEL2 RSE-13 A=A ste], RSE-3 3¢ E2 fupenzic acid
o] o= Qldth. F3eo] ®a¥ fupenzic acid (Phytochemistry 27: 3975-3976, 1988)¢] 'H, C
NMR data®} RSE-3¢] NMR data (3£ 19)¢} HA|stATh 3 ESI-MSAAE m/z 483 (M-H)
m/z 507 (M+Na)'°] #=50o], RSE-3 3} =& 2124 CyoHuOs5 A% 5329 fupenzic acid=
TSRS B ATolA fupenzic acid © Wolg EUFAA HEHo2 FE AT

|
e L - , ,Hﬁmbu" " lf UJIMJ»J‘ \,J

L 2 B B G SR S R B e Bt B B B S e M) B e ) B S S B R S | I R i o o R B e
8.0 5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

a9 35. 'H -NMR spectrum of compound RSE-3 (800 MHz, CDsOD+CDCly).

T T T T \ \ T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

13 36. 13C -NMR spectrum of compound RSE-3 (200 MHz, CD3;0OD+CDCIls).
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| EELE \ D-05

RSE-4¢] 38t 22 +93l7] $ste] DMSO-dss &viZ3ste] 'H 3 "C-NMRZ =43ttt
(18 37, 38). 'H-NMRel A 570 ¢] singlet methyl7] ¢ 270 9] doublet methyl, 3.03ppm<] double
doublet (/= 10.3, 4.9 Hz)®¢] broaddt signale] &=l A triterpenoid4 4 S A4S, BC-NMR 7
HMQC ol A+ 178.7ppmol A carbonyl carbon, 125.0ppm<] olefinic carbon, 77.3ppm<e] oxygenated
methine carbon, 7719 methyl carbon, 87§ %] methylene carbons o] #2t¥ o] triterpenoid 3%+
ursolic acidZ 4 ¢ GAFatdth F3o] B9 ursolic acid (Molecules 13:2482-2487, 2008) <]
'H, "C NMR data®} RSE 4-3-4¢] NMR data (%19)¢} wlwst Ax & AX skt o
ESI-MSA A= m/z m/z 4554 (M-H) , m/z 4575 (M+H) o] #ZHH 3, MS/MS A& m/z
411 [456-COOH]", m/z 439 [456-OH] o] # == o], RSE 4-3-4 8}3&E2 A4 CyHuOs =AM
456.79] ursolic acid®2 &3S, & AT A ursolic acidi= Wolg] ZUFoA HZo=2

el = A

[PR#E0BIT-HRIBE (1).081 QYiEarBcaleFactor = 1 g
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1% 37. '"H-NMR spectrum of compound RSE-4 (600 MHz, DMSO-d,)
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19 38. 13C*NMR spectrum of compound RSE-4 (150 MHz, DMSO-dy)
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¥ 19. The 'H and™®C NMR data of compounds RSE-3 and RSE-4.
RSE-3 (CD;0D+CDCls) RSE-4 (DMSO-dy)
Position oy’ (H, mult, J in Hz) oc® on (H, mult, J in Hz) oc
1 6.31 (1H, s) 129.9 1.60 (2H, m) 38.69
2 144.6 1.44 (2H, m) 2741
3 202.4 3.03 (1H, dd, 10.3, 4.9) 77.32
4 44.7 38.83
5 1.60 (1H, m) 54.2 0.68 (1H, s) 55.24
1.46 (1H, m, H-6a
6 1.51 (1H, m) 19.4 120 ElH’ . H_6b)) 18.45
1.38 (IH, m
7 158 ElH, mg 333 1.27 (2H, m) 33.15
8 40.9 39.54
9 1.92 (1H, m) 43.2 1.58 (1H, s) 47.46
10 38.9 36.97
2.09 (1H, m)

11 2.17 (1H, m) 24.2 1.92 (2H, dd, 4.14, 13.3) 24.25
12 5.33 (1H, m) 128.3 5.15 (1H, t, 3.1) 125.03
13 139.7 138.65
14 42.3 42.10
15 1.01 (1H, m), 1.78 (1H, m) 28.9 1.01 (2H, m) 27.98
16 1.54 (1H, m), 2.41 (1H, m) 262 1.53 (2H, m) 23.29
17 48.5 47.29
18 2.56 (1H, s) 54.4 2.13 (1H, d, 11.2) 52.84
19 73.5 1.31 (1H, m) 38.89
20 1.37 (H, m) 42.0 1.49 (H, m) 38.95
21 1.66 (1H, m) 26.7 1.29 (2H, m) 30.63
22 1.61 (1H, m), 1.72 (1H, m) 38.3 1.55 (2H, m) 36.78
23 1.17 (3H, s) 27.7 091 (3H, s) 28.71
24 1.08 (3H, s) 22.1 0.76 (3H, s) 17.37
25 1.19 (3H, s) 19.9 0.69 (3H, s) 16.52
26 0.84 (3H, s) 17.6 0.88 (3H, s) 15.67
27 1.26 (3H, s) 24.7 1.06 (3H, s) 23.72
28 183.0 178.77
29 1.18 (3H, s) 27.2 0.83 (3H d, 6.4) 17.46
30 0.90 (3H, d, 6.4) 16.5 0.93 (3H, d, 11.7) 21.53

Assignments were done by 'H-'"H COSY, HMQC, and HMBC experiments.
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2} Nurr-1 A4

274 band (Band-(5+6))= ¥ Z2l¥ 4 7§ 3%& RSE-1, RSE-2, RSE-3, RSE-49
Nurr-1 €43} €4S Band-(5+6)¢F vlaLsto] ZARSEATHA! 2415 A #3). wf$- S0 FA %=,
g4 band (Band-(5+6))%= 2 pg/mLol A% DMSOW =8]8k controlol] W3] 1591 Nurr-1 &4 3}
gAS 1l v 47 3EgE % 50 pg/mLAA = Nurr-1 &43 &4 S vehl A & (29
39). &, w3 H mixture FEOAE S S BYoy dd B2 FElE FHdAE E4&
et A eFskth 1ejsk ddS HAAdRolA TF Hole dFoEA, & FEEE o8 L9

o

=
synergy &%= A4S Hol= Ao FAHY, ol tigt AT 7HS FARFl Q)

mlow

A 1.8
= o medium
_E‘ 16 = high
£ E 1.4
< E 1 ]
Q=
F 1.0 -
EE
g 8 0.8
- = 06 -
5 a
o 0.4 -
=
o 0.2

0.0 -

DMSO Band-(5+6) RSE-1 RSE-2 RSE-3 RSE-4

9 39. Nurr-lactivating activity. Band-(5+6) was treated at 2,
10, 50 pg/mL. Compounds RSE-1,2,3,and4 were treated at 0.5, 5,
50 pg/mL.
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Az Z71% & AAse FeRdeR R F (59229) 7 7k (119 249)el
27k 5-10d4, 594 Yot by E718 T E710% &%

dyow 2228 Axsd Nurl $4¢ Ao, v @

o2

Screening % 7] in vitro 9} in vivo &4l o] Q= WHolglEUF = 2088 0) 1 719 =

7l ojgorm g 22xpd == 20161 7FS (99 269)9 A= &9 e Edo R
ZUR E7]5 FYete], 1797 A% U 5 - 10 cm A7 2 AE F 15497
FEoA T (29 40).

20048 Woty] EUN =715 747 3g¥ x|k 100mle] 40% ol §HE,
60% o &<, 8% ol &, 100% &, 100% WgE= 7217 &390 (&
20). o233 WErE 2 180 rpmeE 24X A F H FES9T FES :

=35 & v, 4 FE=S DMSOel =<1 % 100, 200 pg/mLelA =& 40.  Cutted

AedEEste] Az ,
Nurr-1 843t @45 A9 (28 41). 2 A3, 40% o &k stems of 20
FEEAAR o] YEIE S, metA 40% o s FEE Ud 2452 years-old

Rhodotypes
scandens.

3 20. Solvent extraction of cutted stems

of 20 years-old Rhodotypes scandens.
HotE| ELIR FE=
Stem . Extract .
. Extraction . 5.0
Sample name weight weight 45
method 40
(gram) (mg) e
IV-RS-40E 3 40% EtOH 150 2o
IV-RS-60E 3 60% EtOH 121.3 13
20
IV-RS-80E 3 80% EtOH 863 i
IV-RS-100E 3 100% EtOH 39.1 10 I
0.5
IV-RS-100M 3 100% MeOH |  84.1 o I I I I I I
A, S N Y - - L R SR
R L L L L N T
SHFFSF LS

a8 41, Yol EYUF FEE9 Nurrl
gd gkl

i=]
9] %%(IV RS-EX LN011)° Ade 5 25 kGyi gamma irradiationd}e] HE 3k F <t A H 7}
AHE3H A =
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. gole] pr FEe) b7}

Wotel %

=
o’ ) s A

o R

r“(a
| ;&:

0_L4

o,
N

-

(1). %ﬂ*‘?‘ﬂ%”’ﬂfﬂ (A=
GLP 71321 &nlol L
5, OOmg/kg 3 2000mg/kg 27} &2 A o

H] (=== = =
= ok ZF 55l sty AAIsH dwrEdaEd AAgE, ATSAH T 5ANSS #AFe, vl A
A}%}—% 75%3@.
Al B P AEEZE 5000 mg/kge] &% F dlE2T (FAE ) 27 R A,
b 7zt Smbg Y @3] A Fo] skQth Fol 14 ok, st #E d AFSAS
AASEF L, AZA7IE FE Al FEAMAIA R SAT

REEEE

ol 5000 mg/kg FoldolA AtdE= ## 25 % =
mg/kg Foliel A Fol F 1de] gedwo] AL, Fol F 2AVH UMY o|4e
AR FAg. Aes L FHAA A2 FAo o g AAEHR] gt}

AL 2 Ao 27 oA IV-RS-EXE o @3] A1FoIs Ay, sf2ke] A o
T 25 5000 mg/kge F3shs Aoz At
(2). =544 A
h EAEAWIAE
GLP 713kel @vhol o 52elol 4 ebs] sholebele] 2o shel A8 A8E4 DGEX
9} G-EAX¢] OXJX}%ﬂgo] b S Sl ~ERl @ FAQ Aw At (Salmonella typhimurium) 3}
EYEY Q74 OAT (Escbenc]zza col)& o] &3te] FAFE
AE W Bl g8 MAAE7] $8, 5000 pg/plates HiagHFo ‘c‘?P lo} %%k%
UX

H] 45 A &3he], 1,250, 313, 781 % 195 ug/plate® & HFHGA TS 2
of ot KA 7F A sn]EAsEe] TAI00 ¥ TAIS37 2] 5,000 pg/plateOHH S
H Atk Al suEA skl TA9R, TA1535 2 WP2uwrA(pKMI101), At st &4 she)

TA98, TA100, TA1535, TA1537 ¥ WP2uwrA(pKMI101) ¥ EE &FoA ASAHN= &
254 et

o

webd], BARS] G ohdsh 2ol MAfA. EF, SAWET L FdUETS 44
sk ok
= ln S9 mix =AE2 B2 (ng/plate)
TA98, TA1535, o 5,000, 2,500, 1,250, 625, 313

WP2uvr4(pKM101)

5,000, 2,500, 1,250, 625, 313, 156
TA100, TA1537
5,000, 2,500, 1,250, 625,313
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A B ZRYsE SAUETe 28 2HeA %3 BER I
7 #3ol ga Yz re] BAWo|ER S SAYZ I uaste] 2 o4
21}
AR .

ANE Ay BAge A3 AP EATdA A s 5o #AGle] 7 T Ee &5
kol = y
A

AE ol AnRAE, & Agzdstel AdEd IV-RS-EXS] fdA=awe] #234dE
e slow dgd

(th Al GE

GLP 7132l fmpol @ B xeo A 2 ofx] Zho|=ello] 7 ske] A Alsta vk =
(Chinese Hamster Lung (CHL/IU) cell) AF&3to] Aol G324 o] {49

ro
AN

A R EAR Y] 7S AAsH7] ffste], 5000 pg/mLe HugFew ki, olst &
2,500, 1,250, 625, 313, 156, 78.1, 39.1 ® 195 pg/mL= &FHZAES A 23
o] dAtd g st A et 2 =4, ASA o] vt stH|E A stell A Al =g o]
Hdek webA, of 55% AT S AAshs &S AAEd Ay, GAA e gk
HEASt= 1,6354 ug/mL, &A= 47973 ng/mL 2 AEHH o] A& sk EA)
1,110.9 pg/mLol Atk whebA, ZAF ] &F2 oF 56% AEFAS AT Aoz oy
SFor sfol, ofefjeptoldA st £, gANETRF NS A8 AT

Eob o Py of

frorr fob om0 rfo

HZE S9 mix =AlelY E2 (ug/ml)

= 1,700, 850, 425, 213

+ 5.000. 2.500, 1.250. 625
HE=x el = 1,200, 600, 300. 150

A A EAF AT A A H e AL 3] E A 812 1,700ug/mLol Al 4 o] 7HX
AEe] FANES 85%%, SAWET (05%)3 vlaste] BASH R g F7hrt 2l
Atk FFo1FS A AES FAWNEE EE §FA 5% wwoldlon, AUz v
sto] FAISEA] o ER1E A @Uurh @A A e A stE A sl A= 5000
g/mLoll A Fzo]dS 71 Al FHANIEI} 45%=, 5% vvto]l oy, SAAHE I vl s}
of SATAQ Frejde] glE A =3 &

4
X
o
ox

S 7 AEe FFNEE 5% mvto|lon, $

e Jo O
o
H ox
lo

Aozt vlalste] S A 8k <l & FAHA @kt ASA o] AR BFn] £ A 8t
oA AMA ST Ao FENEE5% nvtellon, AR ]| alsko] E A 5
o

A WA A B A 31 1,T00ug/mLA M ol g A AL
HANEsE 5% ol 10% Plurel e|pYo HAHAY] W, Pyl AwE WA &
A7) 9lste], WAHI FA WO HAAWS AN A3} AT ARE AU

AE o] ARENEH & ol A IV-RS-EX& GAIZbA el tiatdAd st v &4
Stell A 5% o)A 10% wWto R FHoldS fukstis Ao & Felw o] Toshio Sofunis ]l #HA 7=
of wel ojgdow AeEnt
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8). in vitro Nurrl 843 &4 84 H7l (A 2 AH)

AR W B A ¢ AFAlA Nurrl AARIAZE =3k %1 A A2 A &5}
of A =Bl FAe v F S SRR Nurrl dARRIAE 743 A7)
o Al =Rl AAAES EHS HAZ & B oofyt AR =dwl Al
HAAR Ag W s Als &
Nurrl & @43 A2
Provisional Patent Application filed on 2/16/2006).

Nurrl Fd2b= 59870¢] ofvjito =z FAR d4EA dARRIALEZ DNA Z3F9 (DNA
binding domain; DBD)E 3 53l obv| by} gl7k= A3tH-9](ligand binding domain; LBD)E 3
Z=3e A ggog FAH9)S Nurrl & NR4A familyol &8t A& o] familydlE Nur7?
4 Norle] 34 Fajolom, o]52 DNA AFHF-9lelA oF 95%¢] ofr] it FAMIS Kol =
AZFFAol M= oF 60%9] FAME S Hole o WS Wb Nurl So] &4 e
2 &3zl f15kel, NR4A family 7+Ho] frAbdol =2 DNA 2395 &% 5ol DNA 2979 =
g B Alx"ES ARSI S, GAL4 fAAAE AgE & e 971M4d
(CTCGGAGGACAGTACTCCG)e] 8H RHEH FHdxE #2H FAAR] luciferased] ZAEFAIZ1 #H
S FAAE o T FHAAE HfokAlre EdxdHAAg F FERUEY FE2ES A5

luciferased] &4 <& =A3t Nurrl $AAE &A43 A71=X APS (18 42).

8xGAL4 binding site
- GAL4 DBD bl

co-transfection

Mo

@ 6 hours

Natural Extracts

@ 24 hours

Luciferaseassay

% 42, Nurrl 843 84 da A]xd
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:u:a‘{oi'_a

ol

e oot

o,

=2

7h Zzurel 271 sl F9lel wE FE8 el mE FE=2] in vitro Nurrl 4 =)

oA 71%d Nurrl 84 =4 B9 S ol & = =
2 in vitro Nurrl @452 =43 ZZE UL
]_

A7HA s At el g Ael 2447

T8 A5 et 710 A 9 Aol EASHA Fskon, 131 TEe] F7hel wep &do] St
S 32 T F e Hexane FEEQ A9E sko 2 &4 Z7F 2 Holx ggkomn,
2 gujo] nla] Aol A UElLES. Ethyl acetate®] 7 -0l Belold FE3 A7 7] F
AlET =4 UGS (LF 43).

5 *k
* RS =0.1
. s Fig * ug/fml
* ok * = 1ug/ml
3 ¥ ¥¥  magug/ml
s ll E* s

(*P<0.05, **P<0.01)

a9 43, 4T 7] e Fedd e FE8vd
2 FE2E9 Nurl S4AHE 54
) U5 7] B F9d mE FEEudd e FEEY Mx 54 g
FEUe] 7] B 29d wE FEE&ud wE FEE Nurrl 43 FRolA AX =
= E1st7] sl 2443 <t BE(Q2)C Aol A2l & MTT assays A F. flollA AHE3 5%
M AE =40l YEREA &8s (19 44).

B 0.2ug/ml
W 1ug/ml
» 10ug/ml

Cell Viability (%o ratio per control)

Control  ma =7 HH Q) =7 b8 2 =7
EtOH Hex EA
aF 44, BEUYTY F7] e F9d 2 FEE&ud bE FEE AE =5
4 54,
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t}) DGE
(1) in vitro Nurrl &4 &3}
&

BEUF FEE9 &

3 in vitroolA Nurrl 84 AEE =4
10ug/mhell A o] Aol A AS (19 45)
*
25 - * '
£
= 2 4
(%]
<
-
e .E 1.5 -
£t
i
o
o
= 05
14
Control 0.1 1 10  pg/mi

DGE

1% 45. DGE®] Nurrl €4 &%

(2) DGE9] AMx AE A 53

MTT assayE ©|&3sto] NurrlS 243 A2 § e BEUYF F52 5, DGE2 6-OHDAY]
=S5 oA &3 oRE Falsith. SH-SY5Yol 6-OHDA 100uM< 16417 A g3l ANESAS
F=dle. oldl, 6-OHDASt DGE 10ug/mlE 37 AHelste] Z=opilAd AAAE A A ans g
A3 &

CHiETel= 1% DMSOE Agahsls. 4343, DGE, 10ug/ml> 6-OHDA®| 5743 oA
s BHE RAFIUE (29 46).

1.20 K

1.00

0.40 |
- l

Con 60HDA  + DGE, 10ug/me

*<0.05, **<0.01, **<0.001

18 46. DGES] A% AbE oA & (1)
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SH-SY5Yel 6-OHDA 100uM, %+ 6-OHDA® DGE 10ug/ml& 37 8AIZF A g]ate] Alx=
dud Fom Axe] HE Fdstdls. ETol= 1% DMSOE Astils. A

e FED T,
#43, 6-OHDAS wxo2 Ae|dh ddwalMs tiie] Alxse] Fof glojxlaL, Eolsles Ax
T Fojrbe S BS. 28y 6-OHDASH DGE 10ug/mle 7 23k Aol ds & A
Eo] o] A3 Fol Uk AL FAL 5 ANS (1Y 47A).
A Control 6-OHDA, 100uM 6-OHDA, 100uM + DGE, 10 pg/ml
4hr 8hr
B E E C 1.2 R
- < Do d O
£g 22 = a
E o g w |
3 © 8 © 8 0‘8|
+ + 0.6
Cleaved 0.4 |
Caspase-3 |
02 ] |
w— B 2
Alone + DGE, 10 pg/ml
6-OHDA, 8hrs, 100pM
% 47. DGES M AHE oA 53 (2)
6-OHDA7} AIXE4S 4o uf cleaved caspase-35 AAs=d DGEZ} ol& JA5F=4
gA35t7] 3t western blotg F33%s. SH-SY5Y 6-OHDA 100uM, £+ 6-OHDAS DGE
10ug/mlS 4A13F, 8A1ZF Z+ZF A Este] AlE5AdS 23 & AXE lysis 39 western blotS &

gl e, AA A, ¥ -EtOH FEE0| cleaved caspase-3 AL AstE AL &8, o=

SAIZE AAFNA &H7F FH8skA YeERGE cleaved caspase-3 @A S beta-actin®. ® H 3} )
o] band intensity® A # 3F¥ S (¥ 47B).

(3) DGE®| &4< 7Is &<l

Nurrle] &4 SVl HolA 935715 S ¥93te U+ microglia®l A4S A8}
el

A4 A+, Nurrls A3t A7+ Aoz g% DGEZF 345 2345 do7|=A Felstr] 9]
brain—microglial A|3E5F¢1 BV-2 Al¥o] 438 F%EA7]+ Lipopolysaccharide(LPS)S A 23} 0¥,
olf DGEE ¥/ AHgaleE ¥, dFol #Adst= Aoz 4Hx A].O]E_y]_o]‘:_J urel s 2ALE Y
+. 2 A3 DGE 3ug/ml £+ 10ug/mls AHelgk A% LPS 93 f=d dFHEsA YEeEvs
IL-1b, IL-6, TNF-alpha®] 23d S7t5 32 o= AAsts o=z A3 (24 48)
A am IL-1g B o0 IL-6 € o TNF-a
o 3500 - - 1400 { 30 4
g'é 3000 g'ﬁ 1200 e obd
Eu% 2500 EEMM o g 20 ¥
S 2000 : 55 80 Eg e
Z 1500 | £ 600 % g -
£ 10 4
1000 | 400
500 - . 200 - 51
07 Control LPS +DGE +DGE +DGE e Control  LPS +DGE  +DGE  +DGE o Control LPS +DGE ~ +DGE  +DGE
(1 pgiml) (3 pg/ml) (10 pg/mi) (1 pg/ml) (3 pg/ml) (10 pgiml) (1 pgimi) (3 pgimi) (10 pgimi)

19 48. DGECl 93 dd5 &y 67
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g2h) ZTEUT ¥ FEE5(DGF)S Nurrl &4 g9l
GAL4 assay systems ©]&3to] TEYUF £ FFE DGF-EX (Ethanol % %)7} Nurrl<
s A 5 AR FA8 S GALA-LBD plasmid, GAL47F 2§38 4 = Luciferase plasmld
beta—Galactosidase plasmidE BE(2)C celldl transfection A%l & Z}Zbe] FEES 1647 &<k A
?4 39S, FEEL2 DMSO° o Agstar Exdoe 1% DMSOE A 2319 2. Luciferase d%&
et A %Z—UrPr % #%FE DGF-EXi= 1PPM, 25PPM F=ollA ou] A Nurrle 243 A
713, 53] 25PPM F ol A dixa div], 28] 3o A4S 3104%91% (L9 49).

3.00 * 3k
* ¥k I

2.50 —|

2.00

1.50

1.00

0.50 I

0.00

Con-3ul lppm 25ppm 50ppm
DGF-EX,

¥ 49, DGF-EX®¢ Nurrl &4 &3}

GAL4 assay system= ©]|&3te] ZEYUYFE &£ FE5E DGF-WX (Water F=E)7F NurrlS &
Azt A = dE=A el S, GAL4-LBD plasmid, GAL47} A& < % Luciferase plasmid,
beta-Galactosidase plasmidZ BE(2)C cellel transfection A17] ¥, Z+7zte] F&HES 16A)17F FoF A
232, FEELS DMSO° Fo] Ayt txTols 1% DMSOE #2389 S. Luciferase & 42
e A, 2EUYF £ FFE DGF-WXE 200PPM s ZolAl on A Nurrls 243 AR S
(4 50).

4.50
4.00
3.50

*
3.00
2.50
2.00
1.50
1.00
0.50 l
0.00

200ppm 300ppm A00ppm
DGF-WX,

Con-3ul

% 50. DGF-WX¢9| Nurrl &4 334
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wh Wolel B 2EE) Numl B4 En %l
oA Ao Nurrl 843t a7/ 1x34o=2 FAd 420 HolglE FE5E vs] Nurrl
dshE FpHon 2AE WolelBURE U Sz #E Ao 4% AUee ols
3 FEA] 100ppmoll A Aol IS st (g 51). 28y, olF AdAIE XS YA
P
Mo | ZEUR =55

50

45

40

3.5

30

25

20

15

10 I

05

o | RN E

N I I
I g g g &

a9 51, Wolg|EuUE FEFE9 Nurrl &

A gl
9). FN<EHETERT = (A 2 AF)

#® 6-OHDA rat model

TH positive dopaminergic cell death

-
-
e

Stereotax

ic surgery

behavior

Apomorphine-induced rotation

il g A A e ) et Lef

Dose of 6-OHDA : 8 ug

Site of injection : SN(-4.9, 1.8, 8.2)

Time point: 2w, 4w, 6w

Analysis : TH-positive neuron staining /
apomorphine-induced rotation
foot printing test

ol

9 52. 6-OHDAE o] &3 g7y 55 2d 7=
6-OHDAS ©] &3 rat =R 22 6-OHDA Fo % Z2AS 93 28 & AP s. FEF
o T AHE 7NFEoRE A AAAMEAZF 20% o] o]lW apomorphine Fo¢l 23+ rotation 3WE
o] #HH I stepping testlAE zto]E Hole 7MY B FE 6-OHDA Fol& HxE 33S
69

(19 52).




>

B b5 . G-OHDA20ug
5 1407 o i
%;—-JED- g,e 200 A
3 | S
-55100 -%g 150
@, B T o3
§5 601 £ § 1001
S & 40 - S
£E0° E o 50 A
g_l:r: 20 A g_n:
{ 0 | 1 | { O_
4ug 8ug 20 ug 40ug 3d 14d 28d

713 53. 6-OHDAE o] €3 & X do|A apomorphine-induced behavioral rotation ¢l

6-OHDA 4, 8, 20, 40 pug< 27} rate] > 912l Substantia nigra(SN) A o] Fofsfar 3¢ %
o apomorphine(0.5 mg/kg, LP.)ol 2]t rotation &S #Z3k A3} contralateral rotation 7} E&
TFA @dAB] FrkekE Aol &Rl HAS (19 53A). 1Ela F% F7be] whE) rotation % F7F
b= Aol AAANE 4 pgt 8 pge 719 Aolrt e Aol FAEAS. 20 ugel s %2 6-OHDA
Folsla 3, 144, 28¢ $-9] rotationd TS #TEIPHE Al 7to] A gl
Zo] 2l =S (28 53B). Tyrosine hydroxylase (TH) ¢ gA4&
TNl AAAEe] AEE] ATt aEke] 6-OHDACIA A=l (19 54)..

Lo i aju

40

30 A

20 ~

10 A

TH posiltive cells (%)

E3e F, rato] AFAES § 6-OHDATY
85 %l rotation test& WAPF. 7L A3} 100mg/kg/day ¢ 250mg/kg/day F7HA &%= E5F
Al 6-OHDA®I Al YEl= behaviors #aAl7lE Aoz VERH(1E 55).
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4 weeks Rotation test & weeks Rotation test 8 weeks Rotation test
L .
| Kl
i .
ez — = =) ||
f I} f [ ]
a% 55 BEUF 7] ¥ FEE (DG-EX)ol o #0 &AW 5 Rl A3 s &

TEUE 2 FZE(DGF-EX)o] #71& HE7do nxE= s elsr] gste] F 24vtg ¢
RatS Stereotaxic surgeryS 58 371& 2RI e & 24vtg] FollA £ d%ii 181}
Oﬂ 71] 6-OHDA (0.2mg/ml, final volume 5ul) = 3 al gz 67tEl= 6-OHDA tAl PBS=

6

A3t 5. 6-OHDAES F3e 187te] 5 6vtelol A= 4k AARE FUa 6vte]ol A= 10 mg/kgel
E]E%, U= 6utelo] A= 50 mg/kg © HEF BEUY £ FE2E 0T AEE e HYS F
&% 2253, 452 rotation testE &g I A 25 4% 2] apomorphine] &3 3 A 471 10
mg/kg DGF-EX7} Z3d%® ALRE ol FHoMe 3 Zastes AL FA3k(ad 56). E3
immunostaining W o2 ¥ ZA9o TH-positive ABAEE ZAFS A3 6-OHDAS FL3 FH
A TH-positive A7 A3 0] 90%°]/d 43 Wk, 10 mg/kg DGF-EX7} ¢
= TH-positive A7 A E7} 50%0] A AEsG S (28 57, 58).

>1'H fr =2

2 weeks Rotation test 4 weeks Rotation test

250 250
200 200 [

150 150
100 100
50 50

T L |

- == —_— i o | [ | -
PBS 6-OHDA/QIEEALE  6-OHDA/DGF 6-OHDA/DGF PBS 6-0HDA/2lEEA} G 6-OHDA/DGF 6-OHDA/DGF
50mg/kg 10mg/kg 50mg/kg 10mg/kg

a9 56 NS FERPAA xRS B FEEMDGF-EX) XF Atz AHCd o &t

=
Apomorphine-induced behavioral rotation ¥ o2 3 H¢F B3,
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Vehicle

DGF (10mg/kg)

ERdo A ZEUT ¥ FEE(DGF-EX)
AAE AE B3 EY. Immunostaining H
R

s #EEA =

150 r

%k

T

60HDA 60D+10 60D+50
EC m]

E

wl
o

TH-positive cells

*P<0.05, ***P<0.001

S FERUAgA FEUT F FFEDGF-EX) <3
sl AAAEZ AAE BREEF. TH-positive AE 8 ZALS}

SRS
92. C: control (unlesioned side), I: 6-OHDA-injected side
) oy BUR FEEel @ FAEAY ¥ 2Y w3} ol
BEPR F2uN ARG 0} 2 Wole| RUT F2BL o8

2 FEE0] &

el ﬂM]AM rotation testE T4 2 9 4 FFo) 2AE A, Fo)AHe &3t YEhygR

AN
o
ok
o
L)
>\l'j
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o Fo AFNEAd
. =%
] A o] | SCISJE [ AlA 4
=5 Sl v o ==
No : EAR | qg |V NO| Sw seymsen| e [TT85
Daphnane diterpenes
ctivate Nares and e |Journal of | Won
1 . Natural Gon 79 = SCI 2016
a neuroprotective effect .
. . Products Kim
in an animal model of
Parkinson’s disease
Daphnane and Phorbol
Diterpenes, Biological
Anti—-Neuroinflammatory and Won
2 Compounds with Nurrl |Pharmace Gon 40 (12) | =9 SCI 2017
Activation from the Roots utical Kim
and Stems of Daphne Bulletin
genkwa.
doi:
Genkwalathins A and B, Natural Won 10.1080/1 2017,
new lathyrane—type 4786419
3 : Product Gon = 2] SCI 11.
diterpenes from Daphne . [Epub
Research Kim 20
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