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Abstract

Abstract

Objective: To investigate the effect of Radix Angelicae Pubescentis (RAP)
essential oil on endocannabinoid hydrolases, N-Acylethanolamine-hydrolyzing Acid
Amidase (NAAA), Fatty Acid Amide Hydrolase (FAAH), Monoacylglycerol Lipase
(MGL) activity and demonstrate that the mechanism of RAP essential oil on
anti-inflammatory effect by using in vitro lipopolysaccharide (LPS)-induced
inflammation model.

Method: RAP essential oil was extracted by steam distillation, and the
chemical components were identified by GC/MS. Enzymatic activity was performed
by using recombinant NAAA, FAAH, MGL-overexpressing protein and detected by
LC/MS. Lipids were extracted by using methonal/chloroform mix and analysis by
LC/MS. mRNA and protein expression levels of proinflammatory genes were
examined by RealTime-PCR and ELISA assay kit, respectivley. Nitric oxide
production was detected by Griess reaction.

Result: RAP essential oil dose-dependently inhibited NAAA activity and was
identified the 20 active components, mainly including Osthole, 1,2-Dihydro-1-
thioxophthalazine, a-Bisabolol and 4-Hydroxy-2-methylacetophenone. On the LPS-
induced inflammation RAW264.7 cells, RAP essential oil dose-dependently reversed
LPS-supressed N-palmitoylethanolamide (PEA) contents and reduced LPS-induced
proinflammatory genes, TNF-a and IL-6, Moreover, RAP essential oil reduced the
mRNA expression of iNOS, subsequently reduced the release of nitro oxide (NO), a
classic inflammatory marker.

Conclusion: Our data demonstrated that the effect of RAP essential oil on
inflammation is mediated by the inhibiton of NAAA activity, which is increasing the
cellular endobioactor PEA levels and decreasing of proinflammatory factor. The
results suggest that RAP essential oil is serving as a nature NAAA inhibitor that

attenuates inflammation.
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1.1 RREXFRERGEIA

KK (Cannabis) , F k85 B NPTl UURME I (R B A 2 —, 2 H
T FH 35 22 (R R 25 AU B DR RR AT 5 RSP Xy o kbR, 252
AR, KR T ke, B, R, IRz 2. &
AR AEREIR o ARTAT, KRR SR L F AT A G 72 (10 1 24 B A FH 1 52 28 AT D 11
Mo KR BAE R 2 Mot B2y, HATH B 2L T80y, FZEAT
GZfRFRAR D, I THUEIE. IEmER. LUk AW RS
HIIRYT

WS KR 2% 248 (Endocannabinoid System, ECBS) 1F & — /M H F 3
AR 2 R GE, ST RE MR IR SR T S A TR . KRS 400 £
Fid 2 sy, Horbr 60 2RI KPR E  (Cannabinoids) —38, i 4= 2 (117
Pk 4> & 1964 4F Gaoni %F M KRR 4 B A DY ALK BRI (A-
tetrahydrocannabinol, A°-THC). THC & KR bl 302 4 (1) i B4k
WEEYIR, MR N A I e AZZh B . WFFTENT, THC 2 — Ry BRI 4y
¥, RSN ANZ A BT A0 M T, R e RE RO BLIR 3 gt 2 T THC fi
51 P A0 RS AR R 2 05 5 U . 2 RF R I T KRR 32 32 44 1)
FEAE, AR IR 2 PR o ORI, IR BT R AENS 551X 652 A 45 45 1 P U5
Vo TIOAEAE o DRI TE I, IX 52 0k ZR 40 n] 6 5 0 25 KRR IR AT K,
(HOE 2 G IR, X B2 AR T RE AN 5 R RAE AR M PER], i
T RIRZE LA . 1968 4, Petwee %5 e i I Ufoed KRR IR FIALHIEAT I 5T
I T 20 20 90 AL RIBR B Z RIS . 2Rt RBRFE LA SRR R AT
AR IE AR BT A8 o 4R P B AT TR E 5. AT 22 TOE L B
RIREE S ILZAR T T2 R RE— KRR RS, HA AR R
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Fig.1.1 Chemical structure of THC

1.1.1 RKRRZH
HRTHTIT kS, AR =27 Rl KRR 3 2 44 : CB1 224k (Cannabinoid
Receptor 1) Al CB2 3244 (Cannabinoid Receptor 2) , X PiFh =214 2 5T 1990
T 1993 AR FL BN ZArb Bl il Dy s B oK o BIETCACI, IXPIM 2 ARAT 44%
(I IERR P A IR, B5IE X IR 5 68%I (AR TE, S5k #ie s 7 ok
WEEAIE o BEHESEF. CB1 Ml CB2 M JE T G RAMERZA, S5HIN R4
S54RI TR SR, WO Gi/o B, A BRI IR TE VE RIS, HBEIR IR T (cAMP)
R, A A (PKA) SR PEZBME], SEOZEFEE D X FlEs)
WAL Z B, WEM R I AR MY tAh, BRT CBI I CB2 %24k, ot
A1E MG 3] — Lo HE BRI KRR R 52K, (RS R ek, HaGtEEH
T RE ARG A . 01 2007 47 AT FCIIE S5 —Fioli B KK 22 52 fk—I0 L3244
(Orphan Receptor) GRP55. A2k 4 Gilo M G B RIS AE, 5 WUETEKR
KFE AEA AR NP, {H GRPSS 15040 A T I LE WIS T A R AR

pic

CBI ZAAEF 473 DNEIER, TZAL T FREMSN ML Rz, K
FRRRUR R I CBI SR E Al THRE A2 R, Bk, Ah
MECRAD iy CA HERAIR)Z . NMIIATURIN B 5. CB1 3242 KRR it
PRARRZE . RPN Y R, B IEEE AT LARRIR S . GABA “EfiZid%
JRIFEI, KRZHR2 WFIAEsh =l Sh i REEEEh A2 &
GERIEN CBI 2D, B O RGE T I AR SEAL, S-SR i
MBI CB2 M E 360 M FERR, LRMAGAESNE, WPIENLIX . Gk
AN R ARAR RS 5 S AT RN, PRSI R KRR 32 4.
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il

—HE R

L IELE S s S B S R BR SR/ ubAy i PN A1 i w1 A ot N R P
e B CB2 AL A Sk, MBI RAECRED], 1M 1 E A
U BRI 2R R G A A A P R O 2 A S A I

1.1.2 RiEMXREXKE

R e — 28 g 28 DA P R PR KRR 3 OB 4 25, L HE N-Araehidonoyl
ethanolamide ( Anandamide, AEA) . 2-Arachidonoylglycerol (2-AG) . 2-
Arachidonylglycerol ether (Noladin ether) . N-Arachidonoyldopamine (NADA)
F1 Virodhamine . At Py Y5 Pk KRR 35 28 4k & 9 00 55 A0 G 10 R 0 R AT AR )
Oleamide. N-Palmitoylethanolamide (PEA) F1—N#ilf Arachidonoyl ZJEM2 5
o I T D KRR AR IR ), AR BEALAE P Ik KRR 32 1 D i
FHAT A 1, AEA R 2-AG ZWFFURIRN . THAEIAT 2 1 IR KBRS . R,
X AL B P 7E N U KRR Z= B 5T R A 2 B LT

@C\/XE/\”G“ \_/\:/\\/,\/)i a

Anandamide N-arachidonoyldopamine

OH
S S OH

Noladin-ether

o]
' OH
NH, —V e
N\ G{
— — H

Virodhamine 2-Arachidonovlglycerol

B 1.2 PRI R IR 2= A 25 1

Fig.1.2 Chemical structures of the proposed endocannabinoids
1992 4, Raphael &% B R MBI H B —Fh N IRTERIR SR T N-1E
A DU PR £ B % (N-Araehidonoyl ethanolamide, Anandamide, AEA) . Anandamide
BCEAETE, BIEENSR (ananda) o AEA NIEAEDUGIRATAEY), E—FZ oA
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il

FE R

YANRIRR, [ e AR P AT R R RS E . AEA RefiS 5 R
REE 4, X CB1 SZ2ARISER )1 8K T CB2 324K, AEA 5 THC LA HAR (1 KBk
AL P HEANE RGNS RGO GA D RED, 3 — S AEmG 4 R AT
NSRS THC A8 SR 2 PESEI6 45 R P A3 21 THESE . [R50 6
AEA BEERS1ER THC IBFELENS AN Stk 52 i 2 J5 52 B0 HH /N I R VA 5 [X 52 A4S
S RECRE I B SO, RUTE, R AEA I THC £ 450 A RKINARFA,
(EZ P HATHAURAE ML . AEA R THC %t CB2 SZARFish 1 AR 95,
TRPAF AR T EATAE— PPN RIR SR, Re e b AL ZUh Ak, JFH.
RERS IEBEVE M) CB2 524K . I RE TR RN I T RN T A PER
R 2-AG IWAELE, G EA BRI it R L T 2-AG . IX e A DU 4% 12
T4 RS CB1 #l CB2 SZARHRRe 4l & IHEIE, HJ2 5 CB2 2K ) 2
KT CBI 324k, 2-AG REWE LM/ R HLAAT A SN, 520 cAMP KT, Jf:
H5 THC 7E41 AR BIR DhBE - bAL, FHFTURIN 2-AG WAFE TR BRI R,
I HAKF 5T AEA 100 £5 LA E, AFS2 RS O3] AEA KPR &, 2-AG
JEBAT H B AL i i,

1.1.3 MR XRENEZSHFRERIZE

P KRR 22 76 o AN SC A 20 S BE R KO, M T R TR s A S B
i R ELEZ2E 1 R | S AN R e 1 G s S A N B2 ) D Mok 7 g
(Phospholipid) 4Mi#r=E AEA F12-AG, 2R FARHE 44k

AEA &S G Ca¥ il cAMP MG ERLA, 40 M Il A IR A ik
(Phospha-tidylcholine, PC) [ REE ZEEH% (Phosphatidylethanolamide, PE)
e, MM RCHT A N-arachdonoyl-#%[2]ff) PE (NAPE), ZilFEfE N-Fji3E
A5 W (N-acyhransferase, NAT) 4L F 5. SRJ5 NAPEs # NAPE-RF 5 P fi
JlEHF (NAPE-phospholipase D, NAPE-PLD) M3/ AEA. A[Al T AEA,
2-AG [F4 G SEE M RIERSY C (Phospholipase C, PLC) K fift i R E LR
"% (Phosphoatidylinositol Bisphosphate) JE /i H i M (Diaacylglycerol,
DAG), #RJ5 DAG %3t DAG-lipase! V3 i 44 512-AG .

PRV DR JRR 35 11 A A 2 2 e PR AR R IO R G e Jr = IR DT I /K At
fiff (Fatty Acid Amide Hydrolase, FAAH) F1HEE3EH hEEEE (Monoacylglycerol
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