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Abstract: Objective To isolate the chemical constituents of Perillae Folium and to identify their anti —inflammatory activity. Methods The
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75% ethanol — water extract of Perillae Folium was eluted by macroporous adsorption resin,and then separated by normal silica gel col-
umn chromatography and reverse Cis ODS silica gel column, and finally purified by semi — preparative high — performance liquid chro-
matography (HPLC) method to obtain the monomer compound. The structure of each monomer compound was determined by NMR. The
anti — inflammatory activities of each monomer compound were preliminarily evaluated with RAW264.7 cells as the model and with the
expression ability of inducible nitric oxide synthase(iNOS) and cyclooxygenase —2(COX —2) proteins as the indexes. Results Six com-
pounds were isolated and identified as 4 —hydroxy —4, 5 — trimethyl — 3 — (3 — oxobut — 1 — enyl) cyclohex — 2 — enone (compound 1), loli-
olide (compound 2), (E) —4 — hydroxy -3, 3, 5 — trimethyl —4(3 — oxobut = 1 —en — 1 —yl) cyclohexan — 1 = one(compound 3), isololiolide
(compound 4), erythro — (7 S,8 R) — guaiacyl — glycerol — B~ 0 — 4’ — dihydroconiferyl ether(compound 5), erythro — (75,8 R) — guaiacyl —
glycerol — B — O —4' — dihydroconiferyl ether —7 — O — B — D — glucopyranoside(compound 6) . Compounds 2,3 and 4 could significantly
inhibit the expression of iNOS protein at 80 wmol/L,and compound 1 could inhibit the expression of COX —2. Conclusion Compounds

1 -6 were isolated from Perillae Folium for the first time,and compounds 1,2,3 and 4 have anti — inflammatory activity.

Key words: Perillae Folium; chemical constituents ; structural identification ; anti — inflammatory activity ; inducible nitric oxide synthase;
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L5 Perilla frutescens (L. ) Britt. NIBEFH L1 E
VAR B, S48 T8 0 IR TR HERESE 25 T
BT RIS A, AR 25 B R U AR o 8 U5 A L U e
FEIE VU, RE HA WA A FR 238
3, 2015 AR RS [ 25 30O B FLnt 7 R O 24 R
B P BEF S, R B R R OE CE IR AT
SRS S IR EEM T H R R BRI
P SV RS RPN RYIR T 27 BRI v Y
NS SN ESRV RlES Wi ws kPN N DR S e
30 AH TS TG M T OB B AW RGeS
BRI R BT, L RAW264. 7 4l PR,
T &AL & WRHE S R — F AL A G 18 GNOS) K IR
G 2(COX - 2)F A FR KT W20 BHGE I
1 SR RAS5HEE
L1 %=

Bruker — 400 A% Je4k (NMR) 13 (9 F L g A5 A
b, 15 5 Bruker 23] ) 5 Agilent 1100 B 25 25 B AH (5,35 1%
CZFERRHEA BRA R BUA SAMGIN &5 ;)Y - SCZ2 7!
HL KA (Ab 50 B AR U A UK B & AT FRA R ) 54600 B4
H 32 R UG 3 Il (R R BERHE A BRA R 5 1F
] i J5C e 3 A (o [0 95 B ¥V AL ) ) s D101 AL Ff
i e M 2 R I R A B W] ) 5 SO AR ODS fitk it 5,
TEHE(EE Welch 24 7])

L2 X%

—H 3 A (DMSO, 3 [ Sigma 2 AL S A
180412) ; Peroxidase — conjugated Affinipure Goat Anti —
Rabbit( #t 5 &y P181123), Anti — B —actin( it 5 N sc
69879), ¥ Ity A 3¢ [ Proteintech Group Inc. 3 P —Tau
Rabbit mAb(Cell Signaling, #t 5 K 15013) ; Tau Rabbit
mAb(Abcam A H] , #tt 5 N 46687) ; MarKer( Rainbow 2
], 152 20190302) 5 A0 (L5 0 20190425)
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PMSF (4it*5 2 20190327) , Hi Ak 2% & )t (ECL) i & Gl
(Jit*528 20190402) , 0 A i3 = RAEYH AR AR
N PO 3L Z, % (TEMED , #E 5k 191037) , B4 9K
W IE(PVDF JE 45k 192113), 0 A b 505 [ B
JEAE WA BRTTAT A W) 5 HY s S A AL 2 0 3 R
KA 2R A BR 2 | 5 S8 90 il B ALK 2 s, it 5
20170335, 28 W JRVEE i ol K A S A 1 M o Ry 56 5
Perilla frutescens (L. ) Britt. B TH0,
1.3 ZHpE

RAW264. 7 4 ifi#k (ATCC, #1t 5 Ky 20160812) ,
2 HiEEER
2.1 RES5HE

BT R 950 15 ke, L 8 £ 75% L1 42 1K
2 W BIR 2 h, B I RRERY) , DR e 4 2 O, 15 4 L
VIR 2.3 kgo 12 B LAZRIR/K A, F D101 K AL Fff
AR5 2, LA LB - /K W (0—100% ) H B PR , 30%
VIR o3 28 B AT /ot i Ak Joe 5 5 A JE (ODS) A%
HE— 254y 8, R FH R R0 €8 i (HPLC) 75 2l 4k 15 3]
& 1(23.5 mg) AL G 2(17.6 mg) LAY 3
(21.2 mg) AL G 4(17.3 mg) ; 60% BBt 3 43 4 6 I
FE . Cis ODS #E#E— 2573 5, >k ] HPLC 2% 44k , 15 3|
59 5(13. 8 mg) L& 6(26. 1 mg),
2.2 UEMERE

AW 1 3R AR . 'H — NMR (400 MHz, DM-
SO - ds):6.97(1H, d, J=15.8 Hz,H-7),6.27(1H, d,
J=15.8 Hz,H-8),5.86(1H,brs,H -4),2. 64(1H, d,
J=16.9Hz,H-2),2.17(1H, m,H -2) ,2.26(3H, s,
H-10),1.80(3H, s, H-11) ,0.96(3H, s,H-12),0.92
(3H, s,H-13).,°C - NMR (100 MHz,DMSO — ds):41. 2
(C-1),49.3(C-2),198.3(C-3),126.6 (C-4),161.8
(C-5),78.1(C-6), 147.2(C-7), 130.5(C-8), 198. 5
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(C-9), 27.2(C-10), 18.6(C-11), 23.2(C-12),
24.2(C - 13) o LA b P s B0 55 Sk [ 12 ] i 3B 25 R A
—#H ., 8% %, kAW 1N 4-hydroxy -4, 5-
trimethyl — 3 — (3 — oxobut — 1 —enyl) cyclohex —2 — enone
(C13H1505) o

&Y 2: 3R ¥R K . 'H - NMR (400 MHz, DM-
SO - de): 5.79(1H, brs, H-8), 4. 10(1H, m, H-3),
2.31(1H, dd, J=13.3,2.5 Hz, H-2), 1. 88(1H, dd,
J=14.1,2.5 Hz, H-4), 1.68(3H, s, H-12), 1. 64
(1H, dd, J=13.3,3.6 Hz, H-2), 1.43(1H, dd, J =
14.1,3.6 Hz,H-4),1.39(3H, s,H-11),1. 21(3H, s,
H-10), ®C = NMR (100 MHz, DMSO - ds):35.9(C - 1),
46.8(C-2), 65.1(C-3), 45.5(C-4), 86.7(C -5),
171.3(C-7),112.5(C-8),183.3(C-9),25.4(C -10),
30.6(C - 11),27.0(C - 12) . LA F 33 500 5 SCiik [13 ]
MBS REAR -2, L% %, LG 2 K loliolide
(CiHi605) o

L&Y 3R EAHIRY . 'H - NMR (400 MHz, DM-
SO - ds):6.89 (1H, d, J=16.1 Hz,H-7),6.31 (1H,
d,J=16.1Hz,H-8),2.76 (1H, dd, J=13.6,2. 1 Hz,
H-2),2.37 (1H, m,H-4),2.28 (3H, s,H-10),2. 06
(IH, m,H-4),1.77 (1H, dd, J=13.3,2.1 Hz, H-2),
1.66(1H, m,H-5),0.93 (3H, s,H-11),0. 88 (3H,s,
H-12),0.81 (3H, d, J=6.1 Hz, H-13),"C - NMR
(100 MHz, DMSO — ds): 42.9(C -1), 51.2(C-2),
210.2(C -3),44.7(C-4),35.7(C-5),77.1(C-6),
150. 7(C -7),131.3(C-8),198. 0(C -9),27. 3(C -10),
24.6(C-11),24.6(C-12),16.1(C - 13) DL k%L
P 5 SOk (141 B2 R EEA -8, 2 5% kG 3 Hh
(E) —4 - hydroxy — 3, 3,5 — trimethyl —4 (3 - oxobut —
1 —en -1 —yl) cyclohexan — 1 —one(Ci3Hx0;) o

&Y 4. G ER A ' H - NMR (400 MHz, DMSO —
ds):5.78(2H, s,H - 8),4. 08(1H, m,H -3),2.29(1H,
dd, J=13.3,2.5 Hz, H-2), 1.87(1H, m, H-4),
1.67 (3H, s, H-12), 1. 62(1H, m, H-2), 1. 44(1H, m,
H-4), 1.38GH, s,H-11), 1. 18(3H, s, H-10),*C —NMR
(100 MHz, DMSO - ds):34.7(C - 1),47.4(C -2),63.0
(C-4),49.7(C-5),86.4(C -8),170.9(C-9),112.3
(C-10),181.8(C-11),26.2(C =12), Lk | 3% K 4
HIXXHER 151 B4 REA -, 2% kG4 Hh
isololiolide (C11H1603) o

&Y SR E AR . 'H - NMR (400 MHz, DM-
SO - ds):7.00(1H, d, J= 1.4 Hz,H-2),6.87(1H, d,
J=8.2Hz,H-5),6.82(1H, s,H-2"),6.72(1H, d,

J=80Hz,H-5),6.69(1H,d, J= 8.0 Hz,H-6"),
6.64(1H, d, J= 8.2,1.4Hz,H-6),5.30(1H, d, J=
4.6 Hz,H-7),4.72(1H, m,H-8),4. 58(1H, m,H-9"),
4.48(1H, m,H-9'),4.23(2H, m,H -9),3.74(3H, s,
3-0CH;),3.71(3H, 5,3’ -OCH;), 2. 62(2H, m,H-7"),
1.69(2H, m, H-8"),"C - NMR (100 MHz, DMSO - d,):
133.5(C-1),111.6(C-2),147.2(C -3),145. 6(C - 4),
114.8(C-5),119.7(C -6),71.8(C -7),84.2(C -8),
60.3(C-9),133.5(C-1"),113. 1(C -2),149. 8(C -3"),
146. 2(C-4'),116. 3(C-5"),120.3(C-6'),31. 4(C-7"),
34.7(C-8),60. 5(C-9),55. 6(3-0CH,),55. 8(3' ~OCHy),,
DA A e 5 Sk [ 16 | IE 25 R IEA — 5, £ %08,
b4 W 5 N erythro — (75, 8 R) — guaiacyl — glycerol —
B - 0 -4" - dihydroconiferyl ether(CxH07) o

E& Y1 6. # 44 HPIR ) . 'H - NMR (400 MHz, DM-
SO-ds):7.09(1H, d, J= 8.4,1.7 Hz, H-6"),7.04
(IH,d, J=8.4Hz,H-5") ,6.93(1H, d, J = 8.2,1.7 Hz,
H-6),6.90(1H, d, J= 1.7 Hz, H-2),6.79(1H, d,
J=1.7Hz,H-2'),6.67(1H, d, J= 8.2 Hz,H-5),
4.91(1H,d, J=7.0Hz,H-1"),4.80(1H, d, J = 5. 2 Hz,
H-7),4.29(1H, m, H-8),3.76(3H, s, 3 - OCH;) ,
3.73(3H, 5,3’ -=OCH;) ,3.65(1H, m, H-6""), 3.57
(1H, dd, J= 11.8,2.8 Hz, H-9),3.49(1H, dd, J =
11.8,3.5Hz,H-9),3.44(1H, m,H-6""),3.43(2H,
t,J=6.4Hz,H-9"),3.29(1H, m,H -3""),3.24(1H,
m,H-5"),3.22(1H, m,H-4"),3. 12(1H, m,H-2""),
2.57(2H, m,H-7"),1.71(2H, m,H-8"),"C - NMR
(100 MHz, DMSO - ds): 136.3(C -1), 111.9(C -2),
148.5(C -3), 145.7(C -4), 114.7(C -5), 116. 2(C -
6),71.6(C-7),84.0(C-8),60.1(C-9),136.4(C -
1), 113.1(C-2" ), 149.8(C -3" ), 146.1(C -4' ),
114.8(C -5"),3' =0CH:,120.3(C -6'),31.5(C-7"),
34.7(C-8"),60.4(C-9"),55.7(3 —0CH;),55. 8(3' -
OCH:), 100.3(C-1""),73.5(C-2""),77.2(C -3""),
69.9(C-4""),77.1(C -5"),60.8(C-6"") . L I ki
BE 5 CER 17 | B 45 R AR — 30, 2% kG 6
A erythro - (78, 8 R) — guaiacyl — glycerol — B— 0 —4' -
dihydroconiferyl ether =7 — O — B— D - glucopyranoside
(Ca6H36012) o
2.3 mRAFEHEITEN

¥ RAW264. 7 HffIRkEE SR T DMEM 855556 [ 4
10% Jif 2F i3 (FBS) 1, 41 i 4% &L 8 x 10* 4~/0. 5 mL
BERP = 24 JLRNIFE 24 ho A 5k &9
(DMSO & fift , 945k 80 mol /L) Bz B 24 3 ZE KA 15
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AFE 1 h, IR Z 4 VR 0 100 ng/mL) i3 18 h,
PN B, R 22 ED I (Wester blotting ) 75
Kl iNOS F1 COX -2 A M E LK F,

2% JF B R 100 ng/mL A IS 22 B8 R34 L INOS
FCOX -2 MY 3B K- 34 W 35 T iy, B0 240 M 42
PSSR 3 A5 R o bl P 1 A] D BH M 2 B K R T i
FEM A INOS FI COX -2 M RE AAEGW 1] &
FEMHCOX -2 HAMRIL ALED 2,3,4 ¥a] @ &4
il iINOS 2 1 1Rk, SR I B BRI .

Control IGZHE 1 2 3 4 5 6 MR

g2 M /100 ng - mL~" - + + + + + + + 5
iNOS l — — — __—.]
COX -2 | - —-— — —_— I

B —actn | e c— —-——--—

B1 &YW 1-63f RAW264.7 A H iNOS & COX -2
EBFRIZAIMH
Fig. 1 Inhibitory effect of compounds 1 -6 on the expression of

iNOS and COX -2 protein in RAW264.7 cells

3 iTfig

IR T5% LI~ KSR 2 RALB R i vk
JI , I ) B SR L SCAH Cas ODS A B A SROHEE I €233 h:
SEHRLRE S T ik B T 0 SR AT il 45 B HPLC 5%
IS i o #EAT AL, I A5 3] 6 D ERIRL G W,
NMR AR, FF 2 BROCHR , S 2B 13X 6 By 1Y)
ZE LBk 4 — hydroxy — 4, 5 — trimethyl -3 - (3 -
oxobut — I —enyl) cyclohex —2 — enone(ft & #) 1), loli-
olide ({k 51 2),(E) -4 - hydroxy —3,3,5 — trimethy —
1 —4(3 = oxobut = I —en — 1 —yl) cyclohexan — 1 — one(4k
A1 3), isololiolide(fL &) 4), erythro — (7S,8R) -
guaiacyl — glycerol = B— O =4’ —  dihydroconiferyl ether
(fk &%) 5), erythro — (7S, 8 R) - guaiacyl — glycerol —
B - 0 —4" —dihydroconiferyl ether -7 - O - B— D - ¢glu-
copyranoside (L34 6) o

Lk RAW264. 7 4l 0 PN AE Y, Xt 53 185 45 21 1Y 4%
BRI BRI I 16 MR AT W) PE A o i 3 Western
blotting 4% 6 1l £ & H X AH 5C 8 19 22 1K 7K F 9 52
WER G RPT RGN AR R L EW 2,3,4 18
80 wmol /L B ] g ZE | iNOS & 235 4L 59 10]
M COX -2 3 H M LIk AW I T IR
PURAE LRIy, N )G 2 5 In M JF R IR B8 T
HEAil
&% 3k
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