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2. JRAZA AR FE2E (99, He&g), 9 28 (p-hexane, CHCI3, EtOAc, n-butanol, H20)

BN de 2 8-S A 5T A, I 28, ERRXE Y, dYomHlE #8, Frhs £,

B 58S 747 8.0g(14.9%), 3.2g(6.1%), 3.6g(6.9%), 19.6g(36.6%), 12.7g(23.7%) = ¥& & Uy, = 2

T WA AR FEE (45, dEE), &0 28-S HPLCE YERd 1ot

3. AR AR nhexane EFEZHRYH 3FE e

71l e e T At £ 8.0gell wiste] HeghA Ad A=vbE19](63-200 mesh ASTM, Merck)E
TG, oju) SejNom= p-EAtI ofAlES] T BWi(200 ¢ 1 — oRAE)E ARESIler, olE FdT)

of 9/e] EE(HI-H9)S 3]atal ek w&shalth. A%E H8 (300mg) o wiske] HPLC RP C18S dste] H3-

1MH8-5 A NS Atk ® 3 HARA AR FEEO I RYEEENE FPELS BEste YRS

VERH 19 o]t}

4. g2 72 A
71 AA el e, AAE setee] TxE S-S Aste] 4, A, ™Y, MR £ FAE
U = 4= AR A FEERTYH 2 el x5 dEdn

4-1. 3}3H&E H8-59] shat&E 4 A3

3% - B2 M| A 1 CyollesOs

4m

Positive ESIMS (m/z) : 358.1483 [M+H]+
1H—NMR (600 MHz, Methanol-d4) : = 5 =%

13 -
C-NMR (150 MHz, Methanol-d4) : % 5 =z

A3 1-19] 6H 6.13, 5.52¢ Z+zF gE AJadz Jelhy §c120.4(C-13)2] CH2 ¢} Sc 171.7(C-12) 9
FtEzRdr)e] Aads 4 A2FEH 2EYS gt e Wgd 28 Sc 41.5(C-9)9F H-99] SH
2.82, 2.929] CH2 A1d & YERHATE.

1H, 13C-NMRE=FELeA 25 Il stae 4% FES FA48 23, d /19 vleld wlE1s H-20, 19,
14, 15 91x1¢] S§H 1.75, 1.76, 2.17, 2.33, oA 749 deE Z2% [-5, 7 9X9 SH 3.56, 3.42, A&7l A
gE T2 H-6, 8 99 SH 5.74, 4.00, 3o &#=A *é H-18 $1x1¢] &1 6.76& YERAATE. C-16 ]2
Sc 168.59] d~HE Ft2RE7|E £33 o}F 7o 4xg -12 91X1¢] Sc 171.078 SHE gt28 I, C-
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2 9129 Sc 190.59] ¥y slzndr|e] Alads JUehlAct.

o] gEEL LW A H-18 A9 SH 6.767 niold wl& 18 H-20, 19 X9 SH 1.75, 1.760.2 FA4%
tigloyl 28 Atol= Aelom zka 9}, tigloyl ol&=HES Alz2de (-17, 18, 19, 20 X9 &c
129.2, 140.1, 14.6 12.2& ZA|H AT},

HMBC =#Eztoll Al §H 5.74(H-8)9} §C 168.5(C-16)2] @A 234 §C 66.6(C-8)] FSIAZEE e}
Wtk = 52 AR AN FEEESTEH LY MR 29 EY 24 A3E vEhd,

5. AR ARE FEE0] PD-L1¢9 &dd A= 4F
AEZ 60mn dish ol 3.5 X 10" AZ2 #A5A BIEAZ T 24470 oFAE AT 2447 T 17 2 A2

Al AZHF 24A7F & PBSE T W AAHEe] 1x lysis buffer® £33ttt AFLoA] 30 27+ AZEE &
AZIZE 4 C 12000 rpmell A 15 B7F 94 Ha) st}

o[\l'

AdEe F SRt Kob -20 TellA waste] ARggith. @M AdEA 7] (Immunoblotting) & #13] &2
25¢g/lanes 10% SDS-Polyacrylamide gel ZgolA A7]99%53}al, membrane 5% Skim milkES 3 7}sle] Aol A
1IA1ZE Wb Ak, 12k &A= Tris Buffered salineol 1:1000 W& 2 A ow, v TBST (Tris
Buffered saline-Tween 20)01] Al W washing & 2% A= 3% skim milkell anti-rabbit HEE anti-mouse
antibody (22} 3H#]) 2 1:1000 v]& & 1 AJZF X238k = immunoblotting dFc}.

A3

A EAFE #)7F=-1 (Programmed death-ligand 1; PD-L1)

AR AR FEE tiE MDA-MB-231 A 3E 2] (Programmed death-

W Atoltt, S AR AN FEES 28 (10, 50, 100, 200

ug/ml) 2 A 3FATE, Uﬂ‘%z% FEE7 A B8 EoA] (Programmed death-ligand 1; PD-L1)¢] whuld vy
7

o] & ojEAow st AL AT F UG (= 6).

6. HAZA AAAE-9 Hes FE2E2ZHE 283 3-Hydroxy-8B-tigloyloxy-1,10-dehydroariglovin 3g&9]
PD-L19] 2] w| X 4T

AEE 60m dish o 3.5X10° AIER FAA BEAZ F 2447 ks A7, 4N F 1d 9 AR
Al ghch. AlZmA el 244F ¥ PBSE T

AT F 4 T 12000 rpmell A 15 3+ A4l FElgek. dAEE] § AT Bol -20 TolA Hukst
o), oA B A7) (Immunoblotting) S 8l E}Hﬂé 25pg/lanes 10% SDS-Polyacrylamide gel ‘gl
9% 3}al, membraned 5% Skim milkZE H7F8lo] Aol 1A17F WA 71T},

w
2
2

12} &A= Tris Buffered saline®l 1:1000 ®]&= A 3tg o, tf3< TBST (Tris Buffered saline- Tween
20)°] A W washing & 2%} A= 3% skim milkol]l anti-rabbit ¥+= anti-mouse antibody (22} 3A)=E
1:5000 H]& 2 1 AlZF 283 3 immunoblotting 3Hc}.

T 7 A7) AA dldA e BE F pgal 286 sty Aelgba AY a2vEaddsg ¢3sie] 42
971e] EE(HI~H9)S AT, o)t B2 ES 10pg/ml A5s4d FddAazed AHelste] PD-L1 (Programmed
death-ligand 1)¢] 2@E& A Az, dizzvto vls] §o4d A PD-L19] Hdo] #astes AS AT &
}\/\}\1\1;}-

AA G2 A gt B diste] AEgtd Ay I 2etEaddE edste] 9L 9re] B HI-H9) F
A%3 08 (300mg)oll thdte] HPLC RP C18% Fdslo] H8-1~HR-5 EFH NS dglth. o] EFHAS 10 pg/mlA
MDA-MB-231 |30l A &]3}o] PD-L1 (Programmed death-ligan-nd 1)¢] 2&S 313t A3}, tfZx+to H]|3] H8-5
TH AN A FrolstAl PD-L19] o] HAstE AS I 5 U

weka ozt HlE] H8W &5 H8-5 &F HelA F<93kA PD-L1¢] #do] A= iy
o} (&= 7). H8-5 HEF M2 3-Hydroxy-8B-tigloyloxy-1,10-dehydroariglovin 3+g&E= 2HQls}Sic).

¢
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v= T 9)\21

7. JARA AR F2E 9 3-Hydroxy-8 B-tigloyloxy-1,10-dehydroariglovin E3E o] nl$-A2RE £
g thymusM 9] 32 53

ol ICR A vl¢2 AHE AF dFete] A7) Fide® thymus(F4)S AE3F9] 100 mesh™d ¢
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Fict,

ol

AEE 4

i
HN

thymus(TAH X )& 5X10" cells/well 7} ¥%F 10% heat-inactivated FBS7} ¥ DMEM ®iA|2 3]43}le] 96
vell plateo] 100 uL % ®FaAch. @AZA Wgbe 222 10, 50, 100 2 200 ug/m. 2 HS ¥3)& 2
H8-5(3-Hydroxy-8 B -tigloyloxy-1,10-dehydroariglovin)33t= 1, 5 ug/mL =2 3A3te] EFs1om, 30
& % 1 ug/mL ConA(concanavali A)E A]&]3}e] 37C2 5% CO2 incubatoroll A 48A]17F w3} th. oF 27l A
5 mg/mL 552 WST-1 (water solube tetrazolium salts) solutionS F7}sle] 2417+ ¥b&- & 440 nmollA 0.D
#s 43kt

= 88 FHAHAA AAE HErE FEE U3 TAE 2% &3E Yo, TAIEY mitogen?l ConA (1
ug/mb)E HElshe dRzwoez ARSI, ERTe AAHoE §= e A FAdY e, ConA (1 ug/m
LI A2 AR dee =55 10, 50, 100 2 200 ug/mLS 37 Hrlste] g3 A3 CondA BEo 7 A
g3 FHET 9 =24 TAEe F45S feste AS Fdsisit

HEe FEE2RE #2d 3-Hydroxy-8B-tigloyloxy-1,10-dehydroariglovin 3}+3H=
S TAE S4% ads vebdd. TAES mitogen?] ConA (1 ug/mL)E At oz A&ttt gz
3= AL 3l o 3-Hydroxy-8 B-tigloyloxy-1,10-dehydroariglovin 3}3&E2S 1,

1 ug/mL) B} TAESY] F258 Frste AS I3,

webA 3-Hydroxy-8 B -tigloyloxy-1,10-dehydroariglovin 3ES TAIEY AL FEsts Bz #AS &

F st

rlo
Ff

Al AL AA, A

= =
A A B Wi AL A Fom AYEsol ATFAY T2 A

d 548 HolR &S A5t
9. HRAZAA AAAE &b FEE o3 ¥k E(SC4 Nf2-/-schwann luci) nude mouse T 3}o]2] EHoA Q]
FYEF 2 57
AA Ah FA WEERT Fold FHHHEE A T AME LGS AASAT. AES wige O,
incubator (Forma,USA) WelA €% 37C9 (0% 5%= 9 A wlek s1ot;. vl HE BE A LE
Z=Aske] ASEtal serun-free mediaS o] &3l AE HEE 3.4 X 10 “cells/ml@ 24 3}, ol&A zdw
AE wFNS vt 0.3 ml(1 X 10°cells/mouse)? $=o] AFRel FH Apole] olopriel wate] 79l 3
pA=
I % XA AR fes FEES T3] $13Fe] Tween 208 A A G4l =91 5% Tween 202 THE0]
A BAF AR HEE FEES 5% Tween20 Evijo] 10 mg/mle] X2 ZASAT. 2AE AlRe vH9-2 20g
F 0.2 ml(10 ml/kg)®W FAHE o]2 SdiE F 53 FAXxAZSE F 2038 v E7F5Fo 9 th(days 1-5,
7-11, 14-18, 21-25)

3 (SC4 Nf2-/-schwann luci) nude mouse 3}o]2] Fdlo] =X 7=} X
Al A4S BES AT Aol ws) glden, oAx <

Z 103 /WA R vernier caliper® ©]&3to 3W3&

height / 29] ALt oz &3 A3 FAATLe] 277 BA4AES 49T +

5
LLO/i]I

ZoFo| A }4
X
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[0059] Eodggo] g 7x} A4 FEE P o]ZFH EZ 3 3-Hydroxy-8B-tigloyloxy-1,10-dehydroariglovin =
FEARECR 3l AYAEAA X ag& sty AAES & 2t NEAVE 2]7F=-1 (Programmed death-
ligand 1; PD-L1) ¢ &&d A, TAEY &4 T3 2 FHETS &4 JAE A1A, dA9#3EJdAA4 A=
off 7]ty
=g
9]

[ HRZLA S+ =22 ]

H.tuberosus aerial parts (100g)

l extracted with Water

Total extract (17.2 ¢)

[ EHXIZA BEtE 2= ]

H.tuberosus aerial parts (650g)

lext[acicd with MeOH

Total extract (33.6 g)

Suspended with H:0
fractionation with # - Hexane

l

n - Hexane fr. (8.0g)

fractionation with CHCI,

l fractionation with EtOAc

CHCI, fr. (3.2
it (3:29) fractionation with # - BuOH

Y
Etbyl Acetate fr (3.65) |,

N

n-BuOH & (1968) 5 cveous residue(12.7g)



=t
: Water extract
=1
E fk
7] e A §
- = = = - -
= P
21 = I P e s s s
3 Methanol extract
N
'I ‘- AJ’
; P
- - - = - - - P
Ha

»

= e — ] - e
AT R T LA RN

n-Hexane fr.

L
- 3 3 - - -
— i
o~y
e e e TR
e T IS R
o=
al CHLCl, fr.
=
- .
a A A A
- S B = - - - T
-
=
-
|-
A
e = & - = —_—
— AL W U R A, EE 7040 AN L
O e L
2a] n-Butanol fr.
§ sl
]
sl I
i A S
| = £ — - - - =
—
EH3

n - Hexane fr. (8.0 g)

Silica gel C.C (n-Hexane : Acetone = 200 : 1 — Acetone)

Hl

H7 H8 H9
| HPLC RP C18 (DW : MeOH = 95:5 — MeOH)

H8-1 HS8-2 HS-5 (5.0mg)
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)
N

o]
(3-Hydroxy-8B-tigloyloxy-1,10-dehydroariglovin)

S=506 10-2233955

Mo & (I=Hz) &c dept HMBLC
1 1315 c 49.3, 41.5, 23.4

2 190.5 C 234, 14.3

3 1551 [ 49,3

4 1374 c 49.3, 14.3

5 3.56. d, J=10.0 49:3 H 155.1, 14.3

[ 4.00, t, )=10.5, 10.0 83.1 cH 66.6, 49.3, 23.4, 143
7 342, m 56.0 cH 120.4, 66.6, 41.5
] 574, d, 1=6.5 66.6 oH 415

9 292 d. J=11.6/ 282, dd, J=116. 65 | 415 Chiz 66,6, 234

10 1489 c 66,6, 41.5

n 1371 < 1204, 66.6

12 170.7 o4 1204

13 6.13d,/=23.5/5.52,d./=3.0 1204 CH:

14 342, m 1374 cH 120.4, 66.6, 41.5
15 233 s 234 Chis 148.9, 131.5, 41.5
16 168.5 c 140.1, 66.6

17 1292 <

i8 6.76, m 140.1 CH l4.6

19 1.76, s 14.6 CHas

20 1.76, m 122 CHa

_11_
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k1
N2
%]

19,20

-
ol
=
S

sﬂl__ﬁ e

T T
12 10 8 5 2 0 ppm

=96
— 10 50 100 200 H. tuberosus 1)Methansl extracts (uz) = 10 50 100 200 H.tuberosus 2)a hexane (ug)
T PD-L1 et S 8 ¥ |PD-L 1
B-actin — w— — S——| -2 i1
- 10 50 100 H. tuberosus 3)CH2CD (ug) — 10 50 100 200 H.tuberosus 4)EiDAc(ug)
G ap®s  (rD1: B B Wy e 4 PD-1)
—— e | [-actH1 — S S S—— S | [-CTi1
- 10 50 100 200 H. tuberosus sjn-butanol (uz) 10 50 100 200 H.tuberosus & H20 (ug)
- s e g o =TT [ Ji=Ea
e g | -actin e ———) -t
=97
= 1 2 3 4 5 H.uberosus nnheane — 6 7 8 9 H.tuberosus smheane
0 (e e e g o | PD-LI @ 4w vw e | PD-LI
— — — — — — ﬁ-u_[_‘[in — S GRS ﬁ—aclin

— 8-1 8-2 B-5 H.tuberosus zmn-hexane

o N . e | PD-L]

— e e e | [}-2CLi0

— 8 8-35 H.tuberosus 2j-hexane

B M = | PD-LI

sy ammy w| [}-aclin
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F1

Proliferation of thymus cells (% of control)

)
S

1 ]
i Q
Q Q

(%]
Q
Q

50

Proliferation of thymus cells (% of control)
o

(g,
©

230

200

Control

HIII

Control

nl

ConA (lug/ml) 10pg/mb)  S0ug/ml) 100 pg/ml)  200pg/ml)

ConA (1pg'ml)

EWx| HEEFEE + ConA (pg/mL)

(1g'mL) (F1g'mL) {1pgmLl) (g ml)
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EHI10
Days aker ireatment
Glou? Doses
(n=g (mgglieg)
Day @ 4 7 ) 1 14 16 18 21 b 25 28 30
Vighicle 1000 1018 975 1038 1052 1053 1071 1070 1045 1093 1094 1128 1156 1167
=00 =16 =27 =37 =30 =34 +35 +27 =432 =33 =33 =42 =35 =37
1000 937 963 1005 1023 1022 1059 1053 1072 1098 1098 1117 1133 1160
Sompla-A: 100 “gp s17 219 =17 £l5 =09 =17 £21 $32 =26 42 =32 =45 =69
Days after treatment
Gri 2 Doses
(n= (ma/kg)
Day 0 11 14 16 18 21 23 25 28 20
Vehicle 00 249 463 870 1144 2300 3342 4497 6647 8334
00 222 £19 +152 144 1327 £37.5 514 +46.7 629
00 146 315 59,2 747 1375 203.7 2705 4296 5642
Sample A 100 £00 :f.‘ﬁ :l'-.f.'ﬁ :1_1_1.3 :?‘?.3 :5:5.3 :Fi‘f.l :‘??.1 :1.1.9.9 :3.19.5
411 327 320 34.7 40.2 39.1 39.8 35.4 323

I|g.|n'rﬁc:ant figures (-TEST) : * p<0.05, ** p<0.01, " p<0.001(vs Vihicle)
il

ibition Rata (%, vs Vehicla)

_14_
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