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[ Abstract | Patchouli Alcohol ( PA) is the main bioactive constituent of Pogostemon cablin
Pharmacological researches have reported various benefits of PA, including anti-infammatory, anti-gastric ulcer,
anticancer, protecting against alung and brain injury, antibacterial, prevention of mastitis, colitis and
arteriosclerosis, anti-photoaging, treatment of diarrhea irritable bowel syndrome, antioxidant stress, vasodilation
and anti-injury. The preliminary study on the mechanism showed that anti-inflammatory effect was related to the
down-regulation of mRNA expression of inflammatory mediators to inhibit the production of proinflammatory
cytokines and the reduction of extracellular regulated protein kinases ( ERK) -mediated nuclear factor kappa B

(NF-kB) activation. The anti-gastric ulcer, protection of lung injury and brain injury and anti-photoaging were
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related to antioxidant and anti-inflammatory effects. The mechanism of anti-human leukemic cell line MV4-11 migh
be associated with the changes of NF-xB, phosphorylated M2 pyruvate kinase ( p-PKM2) and cysteine aspartate
protease-3 ( Caspase-3) protein expressions. The proposed mechanisms of anti-human colorectal cancer cells
included the inhibition of histone deacetylase (HDAC) -2 expression and HDAC enzyme activity, and subsequent
downregulation of ¢c-myc and activation of NF-xB pathway. Apoptosis of A549 cells was induced by blocking the
phosphorylation of epidermal growth factor receptor ( EGFR) pathway and activating c-Jun N-terminal kinase
(JNK). Anti-prostate cancer was related to the activation of mitochondrial cytochrome C apoptosis pathway, and
its antiviral effect may be related to the regulation of RIG-1-like helicases ( RLH) signal pathway or the direct
binding of virus protein or nucleic acid and the binding site of virus to cells to block the adsorption of virus to cells.
The mechanism of its antibacterial, prevention of mastitis, colitis and arteriosclerosis was closely related to anti-
inflammation. The pharmacological effects of PA need to be further studied. In order to accelerate the exploration
and discovery other molecular mechanism of PA, and expand its application prospects. This review

comprehensively summarizes the metabolism, biological activities, and possible mechanism of PA, in order to

provide references for the development and application of PA.
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WAL 2 1 E MR /DR SE R s, i Y R
B, 2525 PA FE S RE DR 10 3K IR B AR, (2 2T DL
1 1R DR S B0 K ORI = Bl KRR S 1 3 Jok oF R B Ak B
oo SRGITHMIL, 457 PA b PR (Y /)y B 5
L I A4 L 5 2 (LA MAC2 B DX 8057 ) 9 20, R IR
= B Ik 0 200 i 4 e 0 L PR 0 A A i £ B
F1(MCP)-1,iNOS, IL-18, IL-6 } #fk B F CXCL9
Al CXCL11 mRNA $y3Rik . W] 0L, PA W] DLy 42 3 ik
ok RERRE AL, T BB 5 40 ) B A0 i i i K H AR RE R
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400 W R, PA 0] HI TR Y7 IR S B 5 B 2s G 1, %)

2.10 HotBAEN S5 (UV) RS AT B
A ROS FF5| & 9 LI, 2 B2 k6 2 4k 1 A 3407 5
o ROS iy BE 7= Az DL K i b 51 S 9 92 0 0 3 T
B 42 )@ 2R B (MMPs) (1 3 B 325k, 1F i S S04
it A 5 ST 0 AR fige e ¢ B R R 1) A 4, T M
FAASH . FENG 251" H] 25 30 Bz ik 156 6 4 /0y BB 7
W5 T PA Bt AL/E R, 58 R B, PA 3 i) 3
SR B A8 AL Y 75 P (SOD Fil GSH-Px ) A1 410 il 48 i
FRic# (1L-10 ,1L-6 1 TNF-a) {977 A=, I T 5 2541
Hl UV i S MMP-1 F1 MMP-3 #3272 2k, M
AW T UV A3 0 e i 2R R 3 BT ) i O F
M0 35 I T 5K AR RS T I R R I Kk 2 .
SR PA I LR R T 38 42 o 18 I B L (H PA AR 3R 1Y
W 1 TF R R B R RO A IR 9T FARH R

2,11 HABVEA  PA W EAIRITIEE R 5 L
HAE P AR B I A AT K RN B 05 E A AR .

28 N AT S0 L 11 2 M 4 A VR AR 40 4
2 5 KRV VR BE (ECy,) 7 41,9 mol « L1 5 T i) 4
10 wmol - L™ N-fil§ JE-L-4%5 & i I i ( L-NAME) 5]
A LA W i 2 Bk T S R U L R 4
IEC-6JE &4t 445 , ROS 7K SF- Fil MDA & & 34 fin, 51 2
FARIN B, PA A AT IEC-6 41M IO 25 | %
AL R R I, 9 A AL S % BT AR G
F 2 (Nef2) Fl M 21 2 048 -1 (HO-1) % 1 19 £ ik
A% PA AT BR R — AP Cat S BT, N R R
R e 72 K 5 9 1 I A AT Sk A R, LU AT
B 15 BEL DB 1 5 T ¥ UL 40 L ( VSMCs ) 1 H S 4K o
P45 B9 73 18 (VDCCs ) AT 35 0 1 45 5 7l 1
(ROCCs) 4~ 5 (9 40 ML b Ca®" P4 7 A1 2 IP3R AN
RyR 4 S i WL B Ca’" 3 38 B W40 ML 9 Ca’”
AR EFEN EE A EERSE R
%1,

®1 TEEENIEEYEY

Table 1 Main biological activities of patchouli alcohol
245 AR H Y TF 58 45 31 2% 3k
Wi AEH /N B R 83 P B A o PR RN B i A A S R BOR R B b ik R S R R M RRIR R [8]
FLE fUG N TNF-o,IL-18, PGE, F1 NO {9 7= 4, M il K B 5 2 4 4L h TNF-, IL-183, iNOS Fl
COX-2 fI# ik
RAW264.7 ] INOS FI IL-6 (1432 Ji 26 3K B IxB-a B i p65 A% %% A7 , 4k T 9 il NF-xB B 4% stk . [9]
Al HT-29 BEAk, PA S8 I BE AR ERK1/2 BB 2 Ak K 400 1 P9 35 38 50 TNF-o B ERK1/2 19 3006
Bt H W 1 H KR W B TR, P = PGE, Al NP-SH 7K °F-, -1 COX-1 #l COX-2 mRNA ik, @ #&F#m [10]
GBF FIE & 4, B84 T 1L-6,1L-10 Fl TNF-a (7K F , ¥ & GSH,CAT I MDA (7K F-
oAl E R TR I A % 400 L 4 B, 4 i) TNF-oo, IL-18 Fil 1L-6 F9 7% A, 3 NG 22 W5 S 19 1kB-o 1 p65  [13]
EH NF-«B # 21t
/NER T A 2 B 405 Rl K i, WG BALK B T &, R R CAT Al MDA /K, L [14]
SOD 145 It H Bk GSH-Px [ I 1 /K 7
PUE s 40 MV4-11 007 200 B 1 AN 3 I T, T RE S PA fdf NF-«B, p-PKM2 Fil Caspase-3 (s IR B LAE  [15]
MLAE A O A
HLANS H I HCTL16,SW480 A K IEE S U T, AT AE S I HDAC2 fY 323K F1 HDAC RGPk, DL KBl G N [16]
P TG c-myc I E NF-«B 8 &4 ¢
L il 958 T P A549 0050 K HE 75 S U T M B 40 R YD, 3 S BHL ST EGFR 3 B 10 R AL RN S INK B B% L 5% [19]
i Cdk2/cyclin E & & 440H G, /S A4 16
P RGP M s DUL4S PHIBE A, I AR PE T, P ORI A i R C TR ARG R TR Lok ik an [20]
1% 1 Mt 3R C RN, P 1% 4L Caspase-3 , S EUH T & 4E
YR AR HINT 3 5 YOI 7 5, T R A 3 PR O 9 Y TeA, T1gM R 1gG L A cp3 t, [21-23]
/N BT CD4 * 1 CD8 * T 41 ffa 7k T f FF i85 , 8147 M 335 P TNF-cr, IL-10 1 IFN-y %6 6 H4 200 ffa B 7 1 7k
-, BH S U/ il 8 4 A A, 3 W0 40 A B 9 6 35 F RLH mRNA () 3¢ 3%, 3k 1 v] 58 i
877 RLH {55 8 [ 2 2 B 7 8o 2 19 7 H
B/Iharaki/2/85 B0 7 05 [21]
H2N2, /) R PHER, S WBIR R M A AR E NS, TIRME AR 68, HOCHIE AL [24]

e

B H: AsplS1,Argl52,Glul19,Glu276 i1 Tyrd06 7E 454 it #2 ke % T S 4E A
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25 FLAE (o] 5T 25 R EE DN
B EH e T B AT PA FLA 9 5 (0 g 7 ST TR 0 TR TG T R IDR TR 0 0 T AT e 1D R R %) R 1K B [27-29]
T fiE 5 BELIGT N2 * 00 15 3 1 72 01 FR 25 A0 (09 A0 2 R A T 40 7 FR 28 0 B A O 5 40 o R R 3
4T i 5 R A0 40 TR JUR T A DG 1) 3 R R ik A o6
LI COX-2,IL-18,1L-6 , TNF-a, INOS (1 35 , 1% 52 41 B N 15 T 1A 56 K 2, IR A% [30-31]
I 53 9 1 NO & 4, ik 40 fk ) Bl (MPO) 3 14, IL-6 Hl TNF-a & [ 35, B 4 1792 4T 5 , 40
il 5 &
8 BRSO B R R MR AN A B B, TNF-o AT IL-8 K SF il ROS Ay =, [32]
[ A% p22/p47-phoxes 1Y 3L K I 1 26 35 LL & p22/pdT-phoxes 145 4, i AT AR 140 7] 2 AT T4
e P 20 S R DR SRR L PR R
i 3 IR ROS Al MDA (& &, 48 & NP-SH, CAT Fl K -, A5 s % 7 8L Rk, it [33]
Ab ] S 2 TL-18, ff T 40 B Ak IR 7 Fn TL-6 (%) 23 b, ek /b 40 B 3L R i U (LDH)
T L L T v SR M R 7, S N R A GES-1 40 i PR T, PA A RE 4 il
& 48 A F 19 43 3 , B AR NLRP3 ki AR e A7, 835 08 /0 N B L 408 GES-1 i g 95 7, PA
I BEAM AL 58 I F 19 53 0 , B AR NLRP3 48 E A OG 28 11 19 33k K, B30 B 98 B A e 4t 1
T FEAIRAN I Y ROS R MDA 5 H5 0 4% 4801k [ 34, 386 Jim SOD A1 CAT 3 1k, B 0k 55 NO  [34]
FIR 52 20 s X - 4 T2, TL-4 F1 TNF-o (1953 00 , 48 5 B R 4 i B 7 TL-13 T4, hdh, i &
Bl PA 2 5 7 DR A 36 PE A7 05, IF 0 2 2o 5 & 5 58 3R LA T AR, DT B TR 7 A
W PE A AR X GES-1 $it455 B A 4 4E
4 i 4t 10 N i 3 ] INF-o F1 IL-18 1) mRNA F12R (K, IF 037 22 24540 8 3 3 (MAPKs) 55 [35]
T A TS PR i S At/ PR T AN A 45 4
T B 7L 4% /NER ] NF-xB {5538 4 R W 55 INF-o, IL-18 F1 IL-6 (77 4= [38]
ER7ES N B35 R B R BN (DSS) B SR /N R B ESS I 2, nT e S0 RGE (A LR bR [39]
SEAEHE I 4 E T B AL A ] SR o A AR S G
TR sh Bk VR S0 2 410 ] e A0 9 Vi e S 58 R N A B kS R A AL [40]
FE A 4k
b rEH /R I8 3 438 SOD A1 GSH-Px (3% 4 , #0 ] 1L-10,1L-6 F1 TNF-a B9 774, T B2 4m 4 UV i [41]

FHY MMP-1 FI MMP-3 #3725, I R 28500 % 17 UV A 5 14 8 J 2R 0 RIS J5 1 8O

N T 5 AN T 1 BE Ik 54 B R AL

3 NESRE

PA AR R R i EE BN 22—, s 3t
R PUE B PUR ORI MU 5 5T BT L
JiR 58 &5 i 9 RN 2l ok ok BE A AL HUOE AL R IRTS
B By WA Ak B SRR R LA T Sk AT 0 A
ZRIAER K EZEWE L iR, WER L H
LA B Y, AT PA BT 58 BOR 152 B 4 2
(YOG , fH Je: 32 B4R vh AR R AN R Sl ) S 6 AT 5, %o
FOA AR FIBLI BEAT T 00 26 0F 50 s it — 20 A B, PA
BT E 5t PO DR AP R O PO L Ry LR
R G i 98 RN Bl ok ok B BB AL BT 2 A0 A5 A AL i AT
5 HGTRAE A — % 15K F&, (H 3823 1E P 1 A
W, ) A SR A I PR 20 AN [ 24 0 150 28 45 T T e
ATEE— LW

PA HATHE KL, Al fe = il T WA 5% 78 Kk, 18
I TAGE A AR p 2 BRI EE B ek, N
AR EAR, 220 A BE AR, PA AR 265 W 1) Jé
Z AR KB, CHEN 45 5% 3R F 4538 10 K v o
A 2 B TR 7 BICMAR A 700 RT 2 g L R S LIAO

AT SR NG PA T4 B U U0 4 Y [ A 4 HC AR L T
DABR B PA BV A B AT (852 5 05 4b XU 45T R g
KB, L5 ARG (B-CD) B AL & 9, I i 14
R BIREST, AT LUK PA B85 5E PEFUK I R LAk,
i AT LU Bl A W 1R 3 v LU R R E A S A
T FF E RO 2 J b SR RS SR BT LR i

Li Loy, PA AT R BB E 2 18], 4 ) i 2
TRANIEFE HL A W 36 1 1) 254X 30 1 22 A R BIL A 2l
PRBETE A B PA A I R 145 2 H
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