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Screening of anti-inflammatory substances from Blumea balsamifera (L. )
DC. oil and their effects on inflammatory factors
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Abstract: To find the anti-inflammatory substances in Blumea balsamifera oil and study their effects on inflammatory factors of
macrophages. In this paper,the anti-inflammatory activities of some compounds in B. balsamifera oil were screened by animal
inflammatory model, and then the effects of target compounds on related inflammatory factors in RAW264. 7 cells stimulated
by LPS were detected. The results indicated that the anti-inflammatory activities of ( -)-linalool and trans-caryophyllene were
the best in B. balsamifera oil, and different doses of (-)-linalool and trans-caryophyllene could inhibit the production of
LTB4,PGE2,NO and iNOS inflammatory mediators and down-regulate the expression of TNF-«,IL-18,C0X-2,5-LOX,FLAP
and NF- kB-p65. The results show that (-)-linalool and trans-caryophyllene are important anti-inflammatory substances in B.
balsamifera oil ,which can exert their anti-inflammatory effects by inhibiting the expression of many kinds of inflammatory me-
diators , cytokines and NF-kB-p65.
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Table 1 qPCR primer sequence and TM
£ Al (5'3") P i RIS
Gene Sequence(5'—3") Product size(bp) temperature( C ) Accession No.
TNF-« ig:zﬁz%i;qgiiééggigg 120 59.8 NM_001278601
118 Pereitii vt 144 60.8 NM_008361
S-LOX GCTCACATCGTAGGAGTCCAC 154 0.4 009662
o gmmeosecen g
= CACTOTCACCTEGANGCAC 12 o0 NL_19267
CAPDH AGGTCGGTGTGAACGGATT 211 _ NM_008084

TGTAGACCATGTAGTTGAGA

(6 x10° A~/mL) , >R FH MTT 35K A [ v BE AL A4
T EEVE , B 20V B . SOF RAW264. 7 4
g 500 WL 350 T 24 FLAR (6 x 10° 4~/mL) , 7F 37
C,5% CO, F5325A 57 6 h J5 , & a5 H 4 A
ZH (500 ng/mL LPS) #2540 (500 ng/mL LPS +40
80,120 wg/mL &ALEY)) , B4 3 NI fL, RSN
7212 h J5 WA A L A0 A LT W, AR 95 45 ELISA i
FSERAEBEIT S, FEAT 4R, A5 00 40 A2 3 W NO L iN-
0S .LTB4 il PGE2 i &
2.5 BiFEYXT RAW264. 7 HAREHEXEES
#) TNF-a IL-18, COX-2,5-LOX, FLAP, p65 mRNA
RIEHIF M

RAW264.7 41 2 mL £2F0F 6 FLARH (6 x 10°
A/mL) 1E 37 °C,5% CO, ¥a4ihiEgE 6 h 5, 4
SBIBLE R 2. 47 AkEe 3R 12 h 5 430wk A
RT-qPCR J73:47, 5193 Invitrogen 24 w] G AL,
ST S BaR KR EETE WL 1. DL GAPDH SN2
LN ZE R CUE R, R 270 Ak AT A e
53T
2.6 BirLESWxt RAW264. 7 Bt TEF
p65 EAFRIXKFH M

2 b 3 R 2 B R W] 2. 47 7 1, AR S SR
12 h J&, 2% 30k (977 B 2547 Western blot 4 1
p65 13Kk, LA B-actin fE NS, Image) HK 4453t
F IR BEAETH R R Rk T
2.7 HIESIT

IR S €7D st h VARSI G G 1

(x = s) Foak, R H G845 H7 1 (ANOVA;
SPSSv22.0,IBM, USA) #E4T BRI 7 225087, DA P <
0.05 BrZHRPE P<0.01 fil P<0.001 FRE
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3 g8
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%t SRS-A 152 AT 5B RGN HIVEH (P <0.01)
WG, I 247 T, 17 45 -3-BEXT SRS-A (1925 iU A
MEIERT, B35 2 5 (P > 0. 05) , i 4 SCHk R
3R , 52 2P R AT PR PR
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W (=) - | - e A e — A T i
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DB 2 - L (=) - R 2 4 Rl B A
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Table 2 Screening results of SRS-A production inhibition and receptor blocking by compounds in B. balsamifera oil

31 SRS-A Al SRS-A Eﬁﬁfﬂﬁ%ﬂ? SRS-A Al SRS-A ZARFEPLR
Group Amount of SRS-A generated - SRS-A production ~ Amount of SRS-A generated  SRS-A receptor
(U/g) inhibition rate( % ) (Ur/g) antagonism rate( % )

23 1141 Control 581.395 +0.70 - 581.395 +1.51 -
20 Solvent 589.244 +1.20 -1.35 590.290 +0.40 -1.53
FEAF AR Terbutaline 556.854 £1.29* * 40.40 280.843 £0.84* * 51.70
it 2 % Quercetin 402.558 +8.31* " 30.76 284.186 +7.58* * 51.12

(-) -5 (-)-Linalool 366.709 +4.58 " * 36.93 302.866 £6.62 " * 47.91
(-)-JEfiKi (-)-Bomeol 391.616 +2.76 * * 32.64 306.250 +4.18* * 47.3
(-)-a-JEM (-)-a-Pinene 556.854 +2.04 4.22 418.924 £0.42* * 27.95

e -1 77 trans-Caryophyllene 536.395 +4.63 7.74 604.866 +2.51 4.04
4% Camphor 566.296 +0.74 2.60 594.796 +0.59 2.30
1-2F45-3-1 1-Octen-3-ol 558.697 1. 54 3.90 628.901 = 1.65 -8.17
a-JRH a-Pinene 643.052 = 1. 60 -10.61 721.104 £0.50 24.03

( +)-a-JEM ( +)-a-Pinene 670.017 £2.32 -15.24 615.895 £0.16 5.93
B-E) B-Pinene 601.395 £3.01 3.44 669.982 +0.32 -15.24
a-11% M a-Humulene 626.889 +0. 85 7.82 615.168 £2.55 5.81

A ALF 7T¥% Caryophyllene Oxide 681.639 +5.30 -17.24 641.174 £1.29 -10.28
B-T 7 B-Fudesmol 594.558 +0.44 2.26 658.819 +0.68 -13.32
AAIAE Guaiol 714.424 +1.68 22.88 574.825 £0.60 1.13

# A% Xanthoxylin 597.581 +0.30 2.78 752.796 £2. 14 29.48

e HEA4M, " " P < 0.01,
Note ;: Compared with control, * * P < 0.01.

0.01) 5 (-)-JEMaAYAM I RIKFN 9. 02% , G5 HAM  IHI ISR LR o 3 i R 3505k 1) 32. 64%

LB TE R E 25 (P >0.05) (HAB TR M (-) - 47.3% , RIWBARIOPRIEM . L8500 g5 5, %t

a-JRIG MR B L A HI R T, HAE SAS-R AR () -Jeliki, () D7 Rl S sl A s it — 25 i ok
®3 BNUEYRINRSESEREEMAKSEE SR

Table 3 Experimental results of acute toxicity and auricle swelling of target compounds in mice

071 b (k 5% T {5 s i HhIkIE i
Group 50 g) 05% confidence Limip  ConCentration Swelling degree Inhibition rate
(g'kg) (mg) (%)

25 140 Control - - - 14.09 £1.08 -
R4 Solvent - - - 14.16 £2.63 0.46
H1FEKH Dexamethasone - - 0.02 10.15+1.39 "~ 27.96
(-)-a-J&M (-)-a-Pinene 2.18 1.85-2.54 0.11 14.05 +3.59 0.31
(-)-JEMi (-)-Borneol 2.85 2.41-3.38 0.14 12.82 £3.88 9.02
F&Ji% Camphor 3.53 2.634.44 0.07 14.05 +2.00 0.25
(-)-Z%HiEE (-) -Linalool 5.80 4.93-6.86 0.29 9.82+1.97** 30.30
R -Fi 4 trans-Caryophyllene >6.50 >6.50 0.29 12.48 £1.27°* 11.41

5 MM, "P< 0.05," " P< 0.01,
Note : Compared with control, “* P < 0.05, " * P < 0.01.

3.3 HRHEWMXTKBREF X TRAOTZIMER (=) Tl - i 3 M a it tse. il
HRAE 3. 27 B2 R, AT e B () J7feims . 1 FoR fERRTZS RN, (-) S mmE A s - A i
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Fig. 1 Toe swelling in rats with adjuvant arthritis(x = s,n =10)

W 5P LEL P < 0.05,%P < 0.01,"P < 0.001;5 FCA 413, *P< 0.05,**P< 0.01,***P< 0.001, Note:Compared with
control ,¥P < 0.05,%#P < 0.01,"P < 0.001 ;Compared with FCA, * P < 0.05,**P < 0.01,***P< 0.001.
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Fig. 2 Effects of (-)-linalool,trans-caryophyllene and (-)-borneol on the production

of LTB4,PGE2 ,iNOS and NO in RAW 264.7 cells(x = s,n=3)

e AAS IR B LPS 415 C. /b &4 40 pg/mL 41;D 644 80 we/mL 41;E . fLA4) 120 pe/mL 41; 555 A HLE, " P < 0.01," " P<
0.01,***P< 0.001;5 LPS #H b4, " P < 0.05,"P < 0.01," P < 0.01; F[6, Note:A: Control; B; LPS group; C; Compound 40 pg/mL
group; D : Compound 80 p g/mL group; E: Compound 120 . g/mL group ; Compared with control, * P < 0.01, " * P < 0.001,"** P < 0.001;

LI RE 2 B B R AR FCA 5 A IR BRUES B e
H(P <0.05,P <0.01) , Herfr () -J5 15 BERICR s b

Compared with LPS group,*P < 0.05,™P < 0.01," P < 0.01 ;The same below.
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Fig. 3  Effects of (-)-linalool, trans-caryophyllene and (-)-borneol on the expression of
TNF-q,1L-18,C0X-2,5-LOX and FLAP mRNA in RAW 264.7 cells(x = s,n=3)
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