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[sheta) 1]
H,C—O0—Ry
él
Hmu--- MO—RE
HzéTOH

X710 gskde A Rio] v EA(palmitoyl), Z2ElolZd(stearoyl), #Hx=#=U(linolenoyl) % =Y
)

=
2 ool FomPE Agui Aolw, Rb Fa() 2 PudedR oolr Fomyy Ad

FAGoRE A7) Azwel ola] Axs: BFEe A%® ok 2 uA 5% EANE HFEE olFod
FomWE AusE A 5 glout, oo AgHE e ok,

A7) O1%, FEE, BEE, BT dF AW A& v 2y

uge) g7

2 ougel ok% REE, ob% fole] FeATels il ols) FF Aol UhF WK AL BHL T
i, HAAE F4 BAGA eHgAe Selsgon®, wowune 2YRE Yorg 2YER 2 o o E:

M8 A371sHEe] el de 282 = o

fol
]

N2 2 HEE 1-49) HAAL Z46 0@ &9E Jehd ol (p < 0.05, p < 0.001;
MVE: o} EtOAc ¥3& &, MVB: nBuOH &, MW: o}% & EB3E 1@ (29)-1-O-palmitoyl glyceride, 2:
(2S)-1-0O-stearoyl glyceride, 3: (2S)-1-0O-linolenoyl glyceride, 4: (25)-1,2-di-0O-linoleoy!l glyceride).

ok

w28 of% HEE 2 3gE 1-49 NK AT o] fid 592 Jehd Aeld (p<0.05, p<0.01, p<
0.001)

wge HAe)7] flek A A &
olal, B WS 7] AA QS Ealo] wr} A e AWEtr. gy o5 AAdE B owrmS oa]Fow
g%aﬂ74PAgi%%“%9|%%ﬂ ol AAdrter A= AL opurt.

N

<A 1> 2 49 34 % 48 AR
SHERCDEEL IR

GC-MS =3 E&H-LS Shimadzu GC-MS-QP2010 Plus spectrometer (Kyoto, Japan) “delA 7]&3s}itk.  3-(4,5-
dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide (MIT) A]®F-2 Dutchefa Bichemie B.V.(Haarlem, The
Netherlands)ol Al F943Flth. Dimethyl sulfoxide(DMSO)= WA  SFSH(A7I%, d=p)olA  FH3SH.
Dulbecco's Modified Eagle's Medium(DMEM), RPMI 1640 ®j=#], Z ejo} @A (FBS), 4t ¢+% A2l d5=(PBS),
-ZFE 2 HyAdA-~EAEnlo] AL Invitrogen Life Technologies Inc.(Carlsbad, CA, USA)olA 453

Aot HER WAEHA & g, BE AE A8 F9(analytical grade)® AFE-3SATH.

1-2. A& A=

B Ao A ALE-S o} (Malva verticillata) A5+ 20163 4€ol = FdFA1 A & oA 3
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[0094]
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[0097]

[0098]

[0099]

[0100]

ZIHS3d 10-2020-0008429

. ¥R AR (KHU20160419)8 73 oista A& 318} (Natural Product Chemistry) A@Ao] Ha3tal

m 5 Statistical Software package (GraphPad, San Diego, CA, USA)E A}&3}o] 4331},
=4 O]Eii Jd + FHY EF 23 (standard error of the mean; SEM)E Zd3FUTt. 18 7+9 %74]@.”4
H A Eab B2 (one-way ANOVA)I} Tukey test& AF&3}o] 4=35}Sitt. p < 0.05, 0.01 2
0.001& BAH oz o Aow T,

<AAA 2> o}s B2 A=

AZF obgo] A4 (3.1 ke)S 80% WES (MeOH, 54.0 L X 5)& AolA 2447 Hot 3 =
S AL (6 m, 70 m)E F3 TSt 43 CToAA] 7 st SLAIA T94g9] FEEES F5IAUY. 5

HES FEES & (2 Lo dAEA 73, o EolAEo]E (EtOAc, 2 L X 4) % p~F&2 (pBuOH, 2 L X 4)
7 Azslo] &9t 7t & 2 A|A ool o E BEE (WE, 80g), n-HEe HIE (W\VB, 77g) 2
= 285 (W, 637g) F533IT

<AAd 3> o129 pBuOH EEEZRE 33E<

H
o,
5
ol
o

3-1. o}29 pBuOH B EZRE 3FE Ea
Q.

A7 AA G 29 p-RERE BEE ()VB, 77g) AP 7A A" a2uteaHs (¢ 10 X 15ecm)ol] AE8A7)1
S22 X2 (CHCL,) = g2 (MeOH)- %(HZO) (25 :3:1—>22:3:1-22 :3:1-?218:3:1->?15:

3:1-7212:3:1, 27+ 18.8L)2 gfgdo= 3lo Rad Ay, 14709 232 (MVB-1 Ul#] MVB-14)& 4

E3E WVB-9 (4.0 g, €% B)/& B3(V./V,) 0.384-0.557)< 0DS Z& A=2ZntE#dy (¢ 2.5 X 6 cm)
AL ek (3:2>2:1—>2:5:1—>3:1->5:1 27 36L=% £2A4 23 A3
16719 ®3E (MVB-9-1 WA MVB-9-16)& FS53I%th. o T, EIE MVB-9-5 (383.9 mg, V./V, 0.116-
0. 263)é 0DS A¥ AZmEIHT (¢ 2.5 X 6 cm)oll HEA|7|L ofHE-E (2 © 3, 8.0 L)E §&FAIA, 14
el BEHE (MVB-9-5-1 WA MVB-9-5-14)7 34 AAH 3FE 1 [MVB-9-5-4, 22.8 mg, V./V, 0.038-0.053,

TLC (Kie 60 Fy5) Ry 0.20, CHCl;MeOH-% (8 : 3 : 1), TLC (RP-18 Fusys) Ry 0.83, oMAIE-2 (2 : D] 5
k9T, o] &, BHE MVB-9-2 (115.8 mg, V./V, 0.004-0.009)E Ag7}4 A" m3=z2vlEa#s (¢ 2.5 X 15

4

em)oll AgA71aL CHClsMeOH-% (20 : 3 : 1 - 18 :3:1—->15:3:1—->12:3:1, Z+Z4 17L& &
EA1A, 1719 B3E (MVB-9-2-1 WA MVB-9-2-17)%} &7 A" & 2 [MVB-9-2-11, 16.1 mg, V./V,
0.745-0.794, TLC (Kie 60 Fus) Ry 0.65, CHClyMeOH-& (65 : 35 : 10), TLC (RP-18 Fysis) Ry 0.71, MeOH-%&
(3 DIE #5380,

2352 MVB-8 (3.5 g, Vo/V, 0.128-0.383)& 0DS A¥ A=mELY (¢ 4.5 X 8 cm) o 2-8&A]7]2 wEre-

E @B3:1>4:1->5:1->6:1, 27 1.0 LE &3AA g3 27, 1771¢ &€& (MVB-8-1 WA
MVB-8-17)3} 37 AA¥ sE 3 [MVB-8-5, 71.5 mg, V./V, 0.055-0.647, TLC (Kie 60 Fu) Rf 0.81, CHCls-

MeOH-%& (8 : 3 @ 1), TLC (RP-18 Fomgs) Ry 0.52, MeOH-= (5 @ 1D ]S 533},

& MVB-5 (2.4 g, Vo/V, 0.036-0.051)= A7k A4 A=vtEZHd (¢ 3.5 X 15 cm) © A&A7]aL

Elo}MHO|E-p-FE2-5 (30 : 3 : 1, 2.4 L)E &FAA g3 Az, 13719 E8E (MVB-5-1 WA MVB-
5-13)7 3 AAR 3BE 4 [MVB-5-12, 76.4 mg, V./V, 0.766-0.874, TLC (Kie 60 Fu¢) Rf 0.19, EtOAc-n-

_13_
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[0117]
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BuOH-%& (8 : 3 : 1), TLC (RP-18 Fusys) R; 0.65, oA E-& (1 : 4)]1E #5390},

5 3gE 1 WA 48 iR NR, IR, FAB-MS 2 GC-MS #41& Faste], 7 359

o
=
- 234 &~ (pale yellow wax)

—

- [alp-1.2° (c 0.10, CHCl;)

- 553 98-100 T

~ positive FAB-NS m/z 331 [M#1]’

- IR (KBr, v ) 3383 cmil(hydroxyl absorbance band), 1723 cmil(ester absorbance band)

- 'H-NMR (CDsOD, 400 MHz, &y): 0.88 (3H, t, J = 7.2, H-16"), 1.27-1.34 (24H, overlapped, H-4'-15'),
1.59 (2H, m, H-3'), 2.33 (2H, t, J = 8.0, H-2"), 3.87 (2H, m, H-3), 3.96 (1H, m, H-2), 4.10 (1H, dd, J
=11.4, 4.4, H-1a);

13
- C-NMR (100 MHz, CDsOD, &¢): 14.4 (C-16'), 23.6 (C-15'), 25.9 (C-3'), 29.9-30.1 (C-4'-13'), 33.0
(C-14'), 34.9 (C-2'), 66.1 (C-1), 67.4 (C-3), 69.8 (C-2), 175.1 (C-1");

- GC-MS tg = 10.27 & (palimic acid methyl ester)

B4 A3}, BHE 1S T APAE A weFedeelmeln, FAHORE (29)-1-0-BMEY Al
=g s

1.

2=

o

2% BAW A e 2.

o
=
G5 2k~ (pale yellow wax)

- [alp+1.5° (¢ 0.10, CHCI3)

- positive FAB-MS m/z 359 [M+H]"
- IR (KBr, v ) 3386 cmil(hydroxyl absorbance band), 1724 cmil(ester absorbance band)

- H-NMR (CDsOD, 400 MHz, &y): 0.88 (3H, t, J = 7.2, H-18"), 1.27-1.34 (28H, overlapped, H-4'-17'),

1.59 (2H, m, H-3'), 2.34 (2H, t, J = 8.0, H-2'), &: 3.90 (2H, m, H-3), 3.96 (1H, m, H-2), 4.10 (1H,
dd, J=11.4, 4.4, H-1a);

- 13C—NMR (CDsOD, 100 MHz, &¢): 14.2 (C-18'), 22.7 (C-17'), 25.1 (C-3'), 29.4-30.0 (C-4'-15'), 173.6
(C-1");
- GC-MS tg = 14.37 # (stearic acid methyl ester)

4 23, s 2= 23 Ate 7R BEeggAgtelsolal, FAH R (25)-1-0-=H otz Sl
o

_14_
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3EE 38 BA% Aae oey g
- Je A 2k~ (dark green wax)

- [G]D+3.5° (C 010y CHCI;)

- positive FAB-MS m/z 353 [M+H]"

- IR (KBr, v ) 3386 cmﬁ(hydroxyl absorbance band), 1722 cmﬁ(ester absorbance band), 1621 cmﬂ(double
bond absorbance band)
- 1H—NMR (CDs0D, 400 MHz, &y): 0.96 (3H, t, J=7.2, H-18'), 1.30-1.35 (8H, overlapped, H-4'-7"'), 1.60

(2H, m, H-3"), 2.07 (4H, m, H-8'-17"), 2.34 (2H, t, J = 8.0, H-2'), 2.80 (4H, overlapped, H-11',614"),
3.90 (2H, m, H-3), 3.96 (I1H, m, H-2), 4.10 (1, dd, J = 11.4, 6.0, H-1b), 4.17 (1H, dd, J = 11.4, H-
la), 5.27-5.40 (6H, overlapped, H-9',10',12"',13"',15"',16");

— “C-MMR (CDOD, 100 MHz, &c): 14.6 (C-18'), 21.5 (C-17'), 26.0 (C-3'), 26.4 (C-11'), 26.5 (C-14"),

28.1 (C-8'), 30.2-30.7 (C-4'-7"), 34.9 (C-2'), 66.2 (C-1), 67.4 (C-3), 69.9 (C-2), 128.2 (C-15")
128.8 (C-10'), 129.2 (x 2, C-12',13"), 131.0 (C-9'), 132.7 (C-16'), 175.3 (C-1');

- GC-MS tg = 13.76 ¥ (linolenic acid methyl ester)

L FEtE 3o Byxsl xuals sk meZEAge]zoela, FAHozE (29)-1-0-2lkxdx=Yy 2T A

N Avke ved g

o
o
o
e
i
fE

- g3 &~ (pale yellow wax)

- [(1]1)_2.0e (C 100y CHCI;)

negative FAB-MS m/z 615 [M-H]

IR (KBr, v ) 3389 cmﬁ(hydroxyl absorbance band), 1725 cmﬁ(ester absorbance band), 1610 cmﬂ(double

bond absorbance band)

- 'H-NIR (CDs0D, 400 MHz, &y): 0.89 (6H, t, J = 6.8, H-18',18""), 1.28-1.32 (28H, overlapped, H-4'-

7',4"'=7"",15'-17",15"''-17""), 1.60 (4H, m, H-3',3''), 2.06 (8H, overlapped, H-8',8'"',14',14"'"), 2.30
(eH, t, J=7.6, H-2'), 2.33 (2H, t, J = 7.6, H-2""), 2.80 (4H, m, H-11',611'"), 3.96 (2H, m, H-3)
4.17 (14, dd, J = 12.0, 6.4, H-1b), 4.43 (1H, dd, J = 12.0,2.8, H-1la), 5.20 (1H, m, H-2), 5.32-5.36
(8H, overlapped, H-9',9'',10',10"",12"',12'',13",13"");

- 13C—NMR (CDOD, 100 MHz, &¢): 14.5 (x 2, C-18',18''), 21.8 (x 2, C-17',17'"), 23.8 (x 2, C-

17',17'"), 26.0 (x 2, C-3"',3"'), 26.5 (x 2, C-11',11'"), 28.2 (x 4, C-8',8'',14',14"'"), 30.2-30.8 (C-
4'-7",4'=7""15'-16',15"''-16""), 34.9 (C-2'), 35.1 (C-2''), 63.9 (C-3), 64.7 (C-1), 72.0 (C-2), 129.2
(x 4, C-10',10'",12",12""), 131.1 (x 4, C-9',9'',13"',13""), 174.6 (C-1'), 174.9 (C-1');

- GC-MS tg = 13.99 ¥ (linoleic acid methyl ester)

4 2

I

c BEHE 4 2709 B AES 7R HepdZEiAgtel=elal, FAF o R (29)-1,2-T-0-2] =

S o
29 FeAeel =g Fastrt.

v}
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[0146]

[0148]

[0149]

[0151]

[0153]

[0154]

[0156]

[0157]

[0159]

[0161]
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<AAd 4> v|FAE F2 4 (Spelnocyte proliferation assay)

£ 4% 3AH-E Principles of Laboratory Animal Care (NIH publication, #80-23, 1996 7§7) % 7 &tjst
FE #E 9 A8 A g 5T A A IR w2 (7-102%)E Young Bio Lab Co.(2AF,
O RHH —’F%é}ﬁi‘ﬂr. nh-2E S BS ArRo] sk 12431 H/ojw F7] st e AP
O
A

Hl A E(Splenocyte) w2lE S8, IR w2238 Fat E= 7 vgs AASIGAL, @75 HBSSelM &
HdakdTh. MIZAELZE AE oIV FAP]S BeRR REA gAsdery, dd Ax dFAs Az
aholal HBSS= Al agich. Al fﬂ%@& 400 x gollq fAZelstglar, HdT el gFHoR 1512 Bk F

7F2 Aol Attt o], AXEE 400 x goiw °JN%E16}M1 M #8913, RPMI 1640 H]A](10% FBS= 1.
ZE) oA w12k phg- Hlmﬂ 2 5% CO, t7] elFwlelg oA 37 CTelA 10% FBSZ 2% RPMI

1640 A1 A1 wjeFahde.

YAC-I (KCLB no. 40160) A|EF+ 3= M XEF 23 (Korean Cell Line Bank, A&, =)o ZHE Fuf3tict,
AZF5% RPMI 1640 ®¥i#] HE+= 10% FBS % 1% dlUAdd-~EfEnlo]2ls $hiake DMEMOlA ABFAIZ L, 5%
€0, 37 TColA AdfwelAdstsitt. e Add o], 58 w|Tke] Al 5 F(passage) o] AE wFHS A1-&3)

i,

HAAE F4e 2457 98] MIT BAS Assnt. AEHOR, 4 x 100 AE/L 50 g 96-2 W =
GolEof Aldsitt. 2417 &, Z7Fe] Alaze] ZF & E9 10 wg/ml 2 7} =9 10 uME 48A7F Btk A
AT MIT &4E& H7telia, AEE F71E 4N 59t Istuoldstgitt. A& AAg &, MT-2=2n0}
b AFES g3A17]7] 18] DMSOE 7+ doll H7sksitt. AAH —E—%E% 570 2 630 nmoll A microtitier plate
reader (Synergy HT, Multi-mode microplate reader, BioTek Instruments, Inc., Winooski, VI, USA)E A}-&-3}
o EA43Th. Ax T4 dx=T AXxd digk Held A& AME(viable cell)e] WEERE FA AT &
E AlES 43] dHEste] Fastgitt.

ob&el, AAld 2 B 302HY F£53 o5 ANE o] #8=9 10

= =

) g/nl 0 SR 1WA 49 10 p %
2o MPATA FoIHA BYL A oz, of

o Abgateleh,

=

a
r
A

NK M¥E 84S =A3}7] 938, non-adherent B HAAMEZE effector MEE AFE3}H L, NK-sensitive EF Al
hy e

2ol YAC-1S EA AZE Aestelh [10:19] B:T vl&o] %=, 4 x 100 A%/A9) 50 ul effector (B)= 2
x 100 ¥4 (T) A¥/4e] 100 plol A7letgeH]. R8% (10 pe/nl) i g}t;; (10 pl)e] =4 w= =g
Shell, 96-9 ZE@olEo|Al ulYdslar, 24417 &<QF 5% CO, AFHlolE], 37 TelA Aol dstgit). o] %,

MIT &A1l e NK Al T AbE EAS SAHSIAT. NK AIE 442 317] Aol whe}, tizaa} vjagk A
F AET ol F-AST. YAC-1 AIE AET] Fae NK AxEe 249 S7F, & -4 249 7=
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