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Research progress on antiasthmatic effects of essential oils
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ABSTACT: Asthma is a chronic inflammatory airway disease with the involvement of multiple cells and cellular components. The
incidence of asthma is on the rise worldwide. Inhaled corticosteroid has been recommended as the mainstream treatment for persistent
asthma, however, it is still not satisfactory for asthma control. Essential oils extracted from plants have been reported to control asthma
symptoms by mitigating airway inflammation, improving airway compliance, inhibiting airway remodeling, eliminating allergens and
improving the tolerance of body to allergens etc. At present, research on essential oils for the treatment of asthma is booming, and
essential oils are quickly becoming an alternative treatment for asthma. However, some biological volatile organic compounds in
essential oils are one of the sources of environmental pollution and allergens, which may cause allergic reactions and are detrimental
to the symptom control of asthma patients. Antiasthmatic effects and safety of plant essential oils are reviewed in this paper.
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B SARBBN A Bl R BTIER AR I R A FH
NTTBE LAl aa s B N @S S =7 b 7
AR R RARSRAIE 7T, At — D H Fe i (i R g
AL
1 SRS ERNEER S
TEYIRE M2 TS BEEDAE HH 2R Bl
RS, MR ER J A B B A 2 MR AR A TE AL
EVINRA R IR G . YRS i IR B
R, B RERMG S HROREG, AR
s e 5L A P X ] 7 P R o S AR s 1 . AR
I FE BRI ARG, REHON BRI E
Y, BAEERREE. FAL R R R E S,
A wsE . WAL IR Lippia alnifolia Mart. &
Schauer F# 11 LB SAL G P 5 70.9%; B R

HEWE 7.1%, SRS AY & 63.8%, 5wk
2B 26.4%, ARSI AEY S 1.0%, &
RS R 98.4%0B). M PE K AL Pinus
roxburghii Sarg & il TH A% 2w IR S AL G4 32 b
A, 5 37.13%, Fmh. SRR A )
5RO 7.75%. 6.24%. 19.79%4, 1AL, HH
YR R A IR A AR PR I S A E 2 B
ZHR RN, WOKBHFES . B BEK. R,
T ERRT AR, T T BRI AE R A R E
FORE W A 22 B H A AR R 22 57 B Ao L.
alnifolia ¥5M, A HIFEHE BN -1 7T E
(37.4%) MEFE (27.3%); AR EERS N
eI (47.2%) FIEARUGE S (44.6%) B,

I A SR B A U S PR AR I LR 1.

® 1 BArEmERETRE

Table 1 Plant essential oils with anti-asthmatic activity

AR # FEIH AT il ik

L. alnifolia OHIERL B (60.0%) KR (6.1%). S-HAAE (5.0%). BRREMSEIR 3
a- i 24 (3.8%) KA )LEED (3.5%)

Lippia origanoides H. B. K. LHEERL FAE (50.0%) WRAEFEK (60%). HEE (60%). KREAZEH 5
BHEEMH (6.0%). E-ATTH (6.0%) FRFARYES
I (6.0%)

S Eucabyptus tereticornis Sm. BREIRRL 18R (74.6%) o- IR (7.8%). B-IRMG (74%) KRBEALRENR 6

=

Blepharocalyx salicifolius (Kunth) O. Berg BE&IREL 1,84 (38.5%). M (13.1%)- B-IRM (9.1%)+
VR (5.2%) JTRIEE (43%). 4-HEIHET (2.6%).

o-FATHEE (2.9%). B-ATTHE (23%)

% Zingiber officinale Roscoe ZF} RS (624%). FEHHHEE (6.9%). B (46%)  KERBEASCSER 8
BPEETR Agastache mexicanassp.  JBIEFE  FEM (80.28%). DM (17.56%) BA_HER  BKREASCSER 9
mexicana (Kunth) Lint & Epling Tk (2.16%)

J3F Nepeta cataria L. BIEA 1L8HMER (21.00%). o5 (1444%). okl FRBEATmE. KREE 10
(1043%) ZFAEMER (8.21%) XER

HTHBIETE Angelica glauca Edgew PR o IR B BEANER. B, BRI, B-A RREBACIRER. IEE 1
Pl B-XNHs A 755/ BB

YFHT Mentha arvensis L. JEAR AL (72.6%). WA (8.5%). MM (33%)  IRRBEASIUER. IEE 12
LR (24%) 755/ BB

W Artemisia maritima L. e L8-HHER (41.14%) Ffili (2032%) ¥l (459%)  FARBEEEMHE. KREE 13
BT (419%) R (234%). BIRIE (290%) I

Pistacia integerrima J. L. Stewart ex Brandis WAL 4-FAHEE (17.06%)+ L-ZERUKAES (13.99%) 4-ififh  FRER B RS SAEE 14

B (11.93%) 467 (11.54%) TUEEHE (1027%).
UKF (890%). MEFEE (635%) B-H1T (5.33%)+ a-

T (2.75%)

FER: Cinnamonum cassia Presl R

PIERE (75.26%)+ 2-FREFEEERE (4.59%)

KIFTENERE M EERAE 15
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PRI #

Ao

u R

HAXH. Lavandula angustifolia Mill. JEEEL ZBRFTIERE (34.65%) J5tEHE (2699%).  BVER AT BALB/c /MREEMRAL; FRISE 16-18

BATH (486%)\ REP-DHG (4.63%)+
LIRS (4.36%)- JHt-p-2 8
(2.89%) 4-H5 R (2.89%)

FEAF-a (tumor necrosis factor-o, TNF-a.)
HUIN SRR P9 B bEnd.3 A RAD A B
JikN B HUVECs 40 v FIRR. B4l
JIAER-1By TNF-o SRS RIBFC A A RN
4k C2BBel AU I SR

+PAIHE Cinnamonum osmophlocum Fikt  RAZEAE (11.71%). B (938%), 3- BOTFEITREN G LSV At A 19

Kanehira

FHDIRRE (4.06%) AT (2.65%).

ZRRUKF (1.72%) Frlts (1.53%).

o-TRME (1.38%)

FIBAI A Pinus roxburghii Sarg  Fa%t  KIHE (33.13%) FRHARR (9.34%).

longicamphenylone (7.88%)+ 7(11)-

selinen-4a-ol (4.37%). humulane-1,6-

dien-3-ol (4.28%)
i Artemisia fragrans Willd. sl
HFFHT Citrus limetta Risso
H A Citrus junos Tanaka
Croton zehntneri Pax et Hoffm.

R M (78.13%)

T (31.84%). 18-k (29.01%)
ZHER MR (91.80%). FHHERE (0.90%)

HERERI AR S AT 4
REZHHHI E 40 RAW264.7 20
ez FlisN BRAEREIRAR B e At 21

1ETRRES A A% HL-60 clone 15 41f 22

KR HER (85.7%). EEMi (4.8%). 1,8-1% UNIEE S/ R 23

M (2.95%). RAATTE (22%)

Baccharis punctulata DC.

R WKL (10.90%~42.44%) K Hlikisid S E MR 24

)LD (11.29%~21.18%) 5-#iF
i (1429%). AT (14.06%). B-
SEWNE (674%) B-HEM (6.11%)

2 YIRS E R R E R AL
2.1 M SEFE

FI AT 0 v S B R S B i 1 K [R]
TABRFIE . UE R SRR TE XS IR H AN 5] Y
A 51 R A P2 N7 2 S5 IR ) R ) e B 3o P ) A A
AL o TSR 2 AR AR oo OE T LA AR
sfEH, AIRAS R EAEER . ZMEIEG. . HAk
BB S UE I LS AR D> 142527) DU Rk iR
A CBEAR . SALES. AL B iE
TE LS AR 1013270, T o IR T8 e S R 0 i
RIFIT R BRSSO RS BA PR (R, ATk
st AL BRI AR B S VE I DL oA
VR I D2 LB o T -2 S TR I B 12 iy A5
AR, IF AR SR Tia i, &
PR AE B 3 S5 SV P I L300 Rk A
st S VE T LI AR R ML 7T RE -5 08 0K s
ZAE SR FBEA R, WETHIRRMN — AR

(nitrogen oxide, NO) j=4=, By SZARBIAI N 524K
T SR BRI P 030, AT A K3 T
A Ca? Bk DB, A5 0F 78 R IR A il mT s T
W SRR, B IR, BoRE
IV G, 5 |14 BB 0 3 A B8 IS
TERERR D),  FHWTS &5 MR,
22 RBBRSERAE

YR BEAPIRIEN, "R 25 &R
RE S SIBY, 0 YRR T RO R S 1 A RE A5
B, AIBEKAETFIME R Eo (prostaglandin B2, PGE»)-
AN S-FR KPR, PRSI M SR 4]
& A eI 5 i e KA B B A E A
LR R AR AR, of T2 i 5] S 1 /0N B EE firp
M AR R AR R RS . /D B R IR
rbh VR A BRI AN REE . TG . I 2% 1
B 0 T2 S0 AR AR DU R e OFE 1 A B B I AR
1 3341,
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221 MHIfE RANMEE 5/ A4 Th2 40 ] Bk
2 b 2 i DR L4 5 S % 8 E 4 L ) 3R SR AN R
W AR IRE RN AE ARG Tk R 8 i S DR TR A 47
RAEH], AragE S T Bz iE i E B -1
(monocyte chemotactic protein-1, MCP-1). ERE4H
MR T BRI R -1 RIE kK
P/ JRIENSY, FEHNE 2R A M 0T PR
AHi/r2-6 (interleukin-6, IL-6). TNF-o 7KFH;
AN BREEG AAY Th2 40 - IL-4. IL-5. IL-
13 AP RIRR AN A2 1) MucSb #ik,  #ii)id
P S RE ARG 40 M P 1 A= 050, 7 i 22 R RS0 A
EMEAil RAW264.7. /MR ERRAH J774A.1 S84
MEARAERRL MRS I AT ] NO A2l BRARIS
SRS AH (inducible nitric oxide synthase,
iINOS) [JFRIE; X ALifaiREdnE % C2BBel 4
eV R HIRAEM, l INOS. # K ¥ «B
I EE o RIS,

FEL RS S o BT 5 ) R 0 R e B BT R T
PERIRIR =,  CAE 2 T 7T TR A5 2E B ] AfZ ]
RAAEIR, BB o-Fa T EEANE 7y 0 NG 2 H
53 /0 BRI i 5 284 A B A1 9 40 A8 A0 TNF-a 7K
-, HAT AR M E NS . PGEy. Hi Z2AKTIHT
%\ PULEIRTT NGRS, BRI TS 4 T A
J&i > AT RLSHI R 2 0 T B ROE OB, Bz TNF-a
IL-6+ TL-1PB Z5{i 48 M PH 1 7= AR 21 AR WK il X
NEERRVERI R BA LRI, ATEARER IL-5 K
1, P D RETR LA 7 ENSY; W] DA I e DA R B
(nuclear factor-kappaB, NF-kB) 54t/ =4/ MCP-1.
I T SR AL B E R R VR A0 B I RS, X
Wi FKJVE T A TS AE AR IR

I Ak v 24 52 075 v 4 B R el R O0E A T
YER . =iz i m] $ BRI 21 175 A0 Bl e i
R IL-4, IL-5 KF, JRfemTIER-v KF, &
M SR RAE, T 28 1) e RO 5 i
kAT A IE 22 B E MR AT RAW264.7 SE
AR IL-1B+ TNF-0. MCP-1. #aib PR Bdtd-5/E 1
N 28 iEEE -1 (macrophage inflammatory protein-
la, MIP-1) AR AR S0 IL-1 S24RAH5C
W i Cinterleukin-1 receptor-associated kinase 1,
IRAK) /NF-kB. IRAK/#iEE H 1 (activator protein-
1, AP-1) 1 TANK &4 1( TANK-binding kinase
1, TBK1) /F#E WA F 3 (interferon regulatory
factor 3, IRF3) JHA KP7,

222 [HWTIGE ™M RIEERAT  Th2 40l IL-
4 74 B KA B 1gE, J5& 454 BIIE 41
RERR VRN b R T 2 Ak, (2 O IR
A, R G EAL KGR RS FUR FH S8 R
FLYH MR 3 B B . o BRI/ 8 175 R P T i A5 78
FANTB B RAE AR BEARAS,  FURF ROk 24
M. FERRYERLZN AR R 2 AR R A A e v v
ANE T o FEAAE IR 28 AN 57 2 S0 i A
SIS E Y S E AR FFIRAE R, ATREIET IgE 5
A LR AR TR AR IE A BT, Ak g TR 1P M 4 L 4
ST B I U N AT S5 A 112, 3 JE R — Fl
TOELWERE, | IZAAHE T BRI SIS
CVARTTCR I, ErEd I B . RBIG A K
i Koo PR SETT T A B N A EES
XF T URIE R 5 R B B NG, Ve AT DL
1gG2a/IgE HUARRIT,  BEAR LIRS 5 AR o 1 L ] e/
% B R B A H [E BE ( low-density lipoprotein
cholesterol/high-density lipoprotein cholesterol, LDL-C/
HDL-C) 1 HDL-C//JH[EEF (total cholesterol, TC)
POABL A S 5 1 s /) B IILYRS i 7K 390

2.2.3 MHIZ RS & RS e 2k E 3
(nucleotide-binding oligomerization domain-like receptor
protein 3, NLRP3) #f{4/MA NLRP3 %t /Mk—
BAOHOE, ATHEELERRLEAREARE 1
(cysteine aspartate proteinase 1, Caspase-1), i IF:
BTN F TIL-18 A1 IL-18, 5 I iy < 3 8 M g
J¥ . NF-kB i # 1% 1k 5 NLRP3 HVE & DI,
NLRP3 {23t NF-xB & /-5 IL-1B F1 IL-18 =4 5F:
SIEAAE. IEWENT, 4 NLRP3 FRiA#ERAK,
% NF-«B Wuf % tH NLRP3 mRNA. NLRP3 5
MR s Gib b fa, JLast e 52, NLRP3 351K,
JE % NLRP3 ASC B &4, itk Caspase-1, i IL-
1B F1 IL-18 Fi5 &k GSDMD 2K [ 24, i
FIL-1B+ IL-18+ IL-lo %5 FEYRE I B2 FL Rk 43 A
T R 7 AR T RE SR A1) P2 X 7R/NLRP3 48 Ui i
WO, AW R ARG R TR A, e R, R
% 7 2 A0 A PRI 4H AT NO K5 P4 NLR 2K
%+ NLRP3. IL-1 fil iNOS mRNA [{J3£ik; A%
T ifiZH 4 NLRP3. Caspase-1 (p20)+ Pro-IL-1p F1iZE
I HE P2 X TR I E &AL, PIHERER 2 2 A4 i
PR 7= AL BT A H 5 38 3 401 Toll #3244 4(toll-
like receptor 4, TLR4) /MD2., MyD88. NLRP3. ASC
A1 Caspase-1 [F5R& 1M #] NF-xB 1 Caspase-1 i
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224 PUEMEMN Bl EREEAOE, i RSGEARETEEUKFRY, s A A

BRI CrERRIERIAIE. KA. e
PERLZHM . B SOIRANMAN T kA KR4
A, FERPER L, XS SRR E R
HNE R A AR VR 22 51 A BRI ity SR
BLIE T RE NS YRR, HR AT LSO AL 77 A 7
A, BRI, PAEREIER . BN SR 12
P8 2OAE A2 H BT SR D RE D55 B T 51k i 2t

Al sl s E, BAEL ALY S
(myeloperoxidase, MPO) & &14, Jyali/b il 5 i
W SOEANAE, el B B B 1 7 1 B i A
/NI RS 1 4523) . FEARE I J 0 S ] %
P U R 75 5 %) JR3 50 9% 1k 20 IR T AT M 4R KT o
H HTA N B2 & i Th2 4500628 5 5 )
—Tofrven SR B B A, A AL LR 2.

*2 EURERERESIERERNIERLE

Table 2 Mechanisms on reducing airway inflammation of plant essential oils

iRl P A ERIBLA ik
HARH R B IEAOE IR AIIG A, 0% T TNF-o 53 E-U3ER . P-UE3%F 16-18
A MEANREIN 271 AORLIRIRGF 7 -1 ABHRILE) NF-+«B p65; Hifk] NF-«B i)
W S HARSL INOS ki
FERL 411 P2X TR/NLRP3 SSAEIBRA A i1 15
R k] TLR4 FI NLRP3 {5 3@, B NSRBI RS, Sl 19
PO [%{EA B, NO. MPO. IL-6. TNF-a 7KV 4
Wik Eucalyptus globulus Labill. il NO AR 40
EEE BAF Thymus vulgaris L. il NO AR 40
i FEAIG INOS BE[AZRIE, s b DR TR AR S AR R hT 20
A AT IR SRS S SO R B R A A 7 (TNF-an IL-6+ IL-D) (9724, LAK Ha05 21
stk AR N el e
FH b FH AR R A S TR, (BT AT R 22
HEIETE PEARIERRMERIANMIEH 1gE /KF, M2 S J AR 1
g g FEAI IE 7K, HhImZHZR 98 hE 12
C. zehntneri Pax et Hoffim. TEALIER, B 23
B. punctulata DC. TAMIER, BERIAEA LG E KT 24
BHF Xanthium sibiricum Part. W Th1/Th2 4R FH1 Th17/Treg AUMIRMPRAS, HMI<IE 458 v 41
411 Angelica sinensis (Oliv.) Diels % Th2 ZHRE, P IgE AKCF; 30 IL-10 A IL-10/L-17A 14 32,4244
EiilEL AL VUREIA AR AR AR CBIE M) PGE2. =% BaHOZE AR 45
£ Magnolia biondii Pamp. S tge e I ks O i Rl 46-47
FJEEE Houttuynia cordata Thunb. FA M 2B 240 P KIL-6 R4 48
WAL Paulownia tomentosa (Thunb.) Steud.  $Ii|WERRME R 4T AT K 28 MR 49

23 IFIKEEE

ST B IR SR W B R A PRI
F BRI TE RS JEFNA f AL TR, R DT
A, BN, SFIE UG AENER, DURET4E
UM GTE SRR, MR A S A, B
AR 2 38 ) DA R I A A B S o A A K R 1B
(transforming growth factor-B1, TGF-B1) 5T L%
N AT AR B 1 LS AT A M AL, JULRSCET 2 A

AR A TR, A ORI AE S i, I
IRATAEAKE T (platelet derived growth factor,

PDGF). W% %-1 (endothelin-1, ET-1) FIZEJES
4K -1 (insulin-like growth factor-1, IGF-1)
LEIPAEEY. cH RTINS EEES
e i R B T SRS B JRE RS | P BE B AT UL
JEZ,  BRARSC AU T e v - T AR ) 2 R 0.
GH R MY TGF-pl/Smad 15 SiEik, 0]
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PDGF. ET-1 il IGF-1 [5Rik, Mm#pdl 7 B R
Rt STEREMIAMET G R, OB LA R
BA L IEREEE, DR BN ] A R0,
2.4 HRRIE SR AE AN 3T T B R A R

W2 i 2 -5 1ok 0 SR IR N A O 1) 18 P PR U R G
Wio. BAEREHTEZAREHEIENRAY, HEE
SEUE R, SR GRS RS M R R 5
LREFMR MR EEENIER. BRI 2IE 85%
ity £ %o 2 PN AR AU, R AR T B R )
ER A, R IS 18] N o] A5 R 16 1 B E
do TR (EEESARITNERATTRE) =
PN 2R LA R SR BV ol o B SRR
51 7 A A T SR PRI i BRI, SR 2 B A
Y H B DL S B L R AN L A B I B A BG4
HHARG RN WA 7E TG K g+
6. 25 W 5 iR 113 o155 8 i R LAt M R A O
TEREN SRR R, S 2 BT 155 2 B G )
W T P A 20 P 2 i AN LAt B R A R S Ak . T A
HRt e RMAAE T 2 MYk, o LUl
) i A 28 e (P R 2ORE, I 2 2 B AR
E LB Beas-2B 4fiffl. AJfdE AS49 4R AT ANZ,
TR F FE I H292 4H AR 2 0 [ B, FEAIK TLR4
[FER FIKF, 0] TLR2 (8 FIKF, JE3nxt TLR
I IRE R BA AT E R SH2 254 & B R
JULEE 1 FOA0 B R 15 5 #0171 18 EKPB2L,
3 EYERIERERN RSN

YR T EARAE. PLERE. PURE. &
WEVER, BT AR, 70 N BRI A
HHIZ T 2 BRI LR NS YRS S 20E
YA E D IE T HRas R A e mG 28, i DL AR
VISP RN E D). RS ST TR 240
PEFE R YEE NS5 85 5 N BN RE IR AT IR
IRE S AIAELE QT B L BoR & A AR i
1) 223 S A T 55 RRT A0 B B i R o 1 e iy R
P ze 4, A8 R, 7R RMIREAE
AREMBIER 1 MG, BECRERIE. W)
R AR s 428 1) A 52 B2 1 1531

B A B R BB T2 A A
FERMEA N EPIINgRIG . . SRR, LIRS
FEle 2K R 2R AR R VR 2 T 5y ml 3 B I T
Ry IR KPP E R S7e 3gm. Phair
BHEY) (Bt A TE. ZA5 R 478, 51
BHEY) GHISED) FHER R 19 s et 17 1) g e

S 9 T AT 5 50 H IR R R 4 RE DA R 98 i (1
S AR A R A VLS YIIEY)
FEIhP= 5, W5 AR RS PRI E ARG OGB4, S AN
R T S 7 SR 0 L FH KRS % S ] R A B
IR, LR IUEILL . RE. MR . Sk
ZEREARTST,
4 5B

TEPIRE AT DU E ERG IVEA, T LU
IR AIESORE . S AEIN M ARG E
T4 o 3 R R 488 o AL A ot i R £ T 7 1 25 T T
FEHIENER . RV 20 FUROE T AR Pz
Wity ARV FH B S RT Be AR AL, RAT) 75 B3k 4T 58 2
FEA BENG I 22 AiE M N TR VR IT . N TIRYT
AR, B2 55 ER BN (R 28 1Y . AR i 77 = A
B2 e EARAT BT 0 S AR A TH T B o
PR, (HEYBUR T 2B S AR R
AHEA DI ET 5 Gk — Fd SR, A
SRS U S, SRR BE R ASF o A LA AR
N AR BN T B O T RTEETRAT, B
Zy RS PR BORIE . FE RS AL A FE ok
H, RHPHAERILS. ZHE. EA TR
P, BfmiiEtE. msEt . A SR,
N iik:aig R AT 7 w1 B R N N W R
MBI o (E MR B ER R A B SR R A e 1
BB ARIR R, DR G M I 5 SR e A PR A A
DUARHIEFT, B L G G A 0K i 1 o [ 24 1 3
W, K EITIR SR EEE A S B IGTR A
J& i AP I (4 S

ABAR PTHEHYEARAEAZAR

SE 3k
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