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W E. KRB EAEFRZFM M (TTO) *F 5 % 4 (LPS) % F 49454 78 § L & %0 fe. (BRECs) £
JER T AR Fm, A A CCK-8 H M ZIREH 0(HF ). 0.006 25% .0.012 5% .0.025% .
0.05%.0.1% % TTO % BRECs & 71 89 % v, 528 6 A F A ARHE K 4 25 R f i TTO #yi& 7
A 0.05% , AR FEMUE 4R, BA A %A R L 2 PCR & G PP i 3, 4 A 4K % BRECs
TRERTFEABKFARZEARFRALAZG LT, KBS A 4 4A. 5 BAREF M TTO
LPS; TTO ZAL# A2 0.05% % TTO; LPS 2845 m 1 pg/mL LPS;LPS+TTO 47 1 pg/mL LPS
F2.0.05% TTO, %46 NEH, 4R AM.1) 5xrBatat, Fm0.05% TTO 2 %42 % BRECs
#7351 (P<0.05) ;7% 0.1% TTO 2 % 474 BRECs #7& /1 (P<0.05), 2) 5 22848k, TTO
G i E—6(IL-6) Ft a3t B F—a( TNF-o) #= Toll # 2 k—4(TLR-4) ¥ A A A X 83 B
F MM (P<0.05) ,LPS 4 & @ /-4 —1B (IL-18) \IL-6 ., & @ je A~ % -8 (IL-8) .TNF-a .\ TLR-4 &
RAAkLFTREEHNFH(P<0.05);5 LPS 48k, £ LPS ¥ /& #n TTO £ & 4K IL-18.IL-6  IL-8,
TNF-o . TLR-4 %5 % B %% 3 (P<0.05) ., 3) 53 B a4ak  LPS 7T A 4% % 4 B F —«B ( NF-kB) il
3P p65 BEER AL —p65 (p-p65) & & £ ik, A Am LPS+TTO 5 A7 An LPS A8 b 7T vA 1K p65 .
p-p65F G Rk ik ¥, 4 LA KK TTO 7T vA4E % BRECs %97 71, #74) LPS % % % BRECs
K JEAZ 5 il ¥4 NF-kB 485 & & Ak #mdp ke KW F > 4,
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B W RAE, 25 (TTO) & B M H T2 F
LK FE S ZE IR AT B M) C A 2R 1 5 R R
A TTO R4 100 Fhib &9, £ IENR
B4 - EE o —FA TSR TTO Xt/
e N i1 e e 2! RS I R S S
A Nogueira 25 #i738 , TTO [ #{kl LPS %
SHEVEMM IL-18 . TNF-o IL-8 fF ik, TTO K
WRIAE PLREASE TR2EREE™ , HH
Hif TTO 7£ LPS R W49 B b K 40 B J& 5 A $i
RIEA W AR AW E IR, FiL, AR B ER
TTO *%F LPS /53 05498 1 I Kz 4 M 5 i R 7 3%
KA, R TTO MR IR LR 4555 |

1 #elFaEE
1.1 R

TTO . H o8 i 3B R B A R "l 4 it 5
T B R R EE - 4>60% XD AERE 5% ~10% |
FEM 2% 2% ~ 10% o —H5 T B > 3% . o — FA 1 45 <
10% . a—JRH<0.5%

W98 H b K AR, BN K s 55 52
PRI FH AT 7S BT (TACCA) 42 it

IR F AL ZE . DMEM/F12 8537 3% AR
IR (NEAA) WL ER 22 v (PBS) B AR 11 il
(Gibco, E[H ) ;LPS |\ 5 & fE 55 & | L7 2 WE %
VR L WU 22 ( Sigma, 35 [H) ; Gemini A& 4 IfiL
9Ot E i 96 FLARAN 8 3% 4 (Bio-rad, J [H ) ;
PrimeScript™ RT Master Mix HI SYBR ® Premix Ex
Taq™ Il ( TaKaRa, H1 [ ) ; £ RNA 2 Hil 5 &
( Tiangen, "1 [# ) ; CCK-8( Dojindo, "1 &) ; B 35 4

RS WP BT KR AR
1.2 RWAH*E
1.2.1  TTO X W49 B 1 B 240 M 5 14 19 52

4 TTO H 0.1% ) —H LK ( DMSO) %5
WX B A KN B W 2988 1 K 4, 7F 96 FLAR
gL 5x10° DM E L i, 5557
12 hf5, 7 96 fL Ak Hr 43 5l i A& A 0 (X R ) |
0.006 25% .0.012 5% .0.025% .0.05% .0.1% TTO
/) DMEM/F12 £ %23 A4 6 PEE . Ki9% 24 h
J& . CCK-8 i &l & TTO X 4-98 B I K 4
L B BEE
1.2.2  TTO X} 9 AE 2 M PR -2 35 1) 52

PR3 — 2 B A4 E 1 R 20 M 4R
T 6 fLH, BfL 1x10° A4, 5592 12 h J5 , %
TR BRARSE B 6 IR 2 KPS i DMEM/F12 $5
FEE L TTO H M 0.05% TTO H) DMEM/F12 %
FRIL,LPS 4L¥ N 1 wg/mL LPS # DMEM/F12 £5
FRHE LPS+TTO ¥ 1 wg/mL LPS Hl 0.05%
TTO ) DMEM/F12 555 Rl 6 oA, ik
24 h i, 43 W AE 4% 4H A i, BB RNAL B
RNA $E£HUZ I Tiangen 7 7] &L RNA £ BUA 50 &
VLI ROk AT . R SRR FH Roche 24 W) % 5k
R & A B cDNA  #:4E J7 i RV AK F F1 S8 T
i il 2 BEAC IR BA 7 A 2 B

BEAFE S 3 AE A, DB IR H i i 0 A
(GAPDH)fE R NS H I, 5191 S A R
41 Gong 45" LA K 5 Aok A B AY MR LR
1, SEPRARXTF IR R A 27 O ik AT i3

x1 5IMFIIRSH

Table 1 Primer sequences and parameters
FEH GIE a2l GenBank &35 PR R
Genes Primer sequence (5'—3") GenBank accession No. Product length/bp
HYIfNZ-18 F.CAGTGCCTACGCACATGTCT
: NM_174093.1 209
IL-1B R:AGAGGAGGTGGAGAGCCTTC -
AR -6 F:TCCTTGCTGCTTTCACACTC ..
IL-6 R:CACCCCAGGCAGACTACTTC NM_173923.2 129
H4ifiE/ % -8 F.TGGGCCACACTGTGAAAAT
IL-8 R:TCATGGATCTTGCTTCTCAGC NM_173925.2 136
B I R AE A -« F:GCCCTCTGGTTCAGACACTC
TNF-a R:AGATGAGGTAAAGCCCGTCA NM_173966.3 192
Toll ¥£3Z {k-4 F.GACCCTTGCGTACAGGTTGT
NM_174198.6 103
TLR-4 R:GGTCCAGCATCTTGGTTGAT -
T T A F.GGGTCATCATCTCTGCACCT
WA i I Ul : NM_001034034.2 176

GPADH

R:GGTCATAAGTCCCTCCACGA
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1.2.3 TTO %} NF-«B & % Y 5 0

W35 IR 3 — 8 % R W5 AR L B A I AR
T 6 fLA P, BfL 1x10° 40, 5537 12 h )5, 4%
1.2.2 FRYAE PR 3% 24 h G RAE S AL A0, 54 6
ANER PR F S A BERE ( Western blot) %
S IRA A AR WG
1.3 HESHIT S

iz ] SPSS 16.0 GE i /4 H Y one-way ANO-
VA B T B R 5 22504, LSD ik i T Z H Lk
B, P<0.05 #REF D,

2 HERE5HR
2.1 TTO WP ES LK AmS R
HE 1 A, S RREH AR B, W 0.05% TTO

WEER ST E LA 1 (P<0.05) s Ik
0.1% TTO &Ml 45 2498 B I B2 4 s I (P<
0.05), I, &+ 0.05% TTO 3K B 58 H Xt LPS
VPR W AR IR B L B A0 AR P T Sk A R

—_ — —
(=3 —_ —
2 (=] (92

—
(=3
(=3

=3
=3

MMIE /7 Cell viability/%
o
w

==}
o

0 0.006 25 0.012 5 0.025 0.05 0.1
(%F & Control)

ZPHIE TTO concentration/%

RR/NG FhRFRR 225 B3 (P<0.05) , K 2 [, Dif-
ferent small letters mean significant difference ( P<0.05). The
same as Fig.2.

1 TTO H4EE ERAESHERHZ N
Fig.1 Effects of TTO on cytotoxicity in BRECs

2.2 TTO Xtk iE 40 A6 [E F 3= 1% B9 22 i

M & 2 AT, 5 AL AR e, LPS 4 IL-18.
IL-8 IL-6 . TNF-o \ TLR-4 3K 321k 2 [ 244 Jin ( P<
0.05) ; TTO 4 IL-6 . TNF-oo \TLR-4 JE[H K5 & B
F R (P<0.05)

5 LPS 40 #H tt, LPS + TTO 4 IL-18.IL-8.,
TLR-4 IL-6 , TNF-a 3N ik &2 B % F M (P<
0.05) .

2.3 TTO % NF-xB {5 Si# I 51

Hi &L 3 R, 550 BEZE AR [, LPS 20 7T LU4R &
NF-«B {5 %5 il # p65.p-p65 W HFKik &, 5
LPS 414 kb, LPS+TTO 41 NF-kB {5 5 il % p65 .
p-p65 M HE 1 A m I

RIS i S

SARA J&— ML 4= 5 WL P . T E pH
2 5.6 LIF HAEK#id 3 h & SARA fUHREN |
2R pH BRI, > FCRA M TR S e, 3 m
TIRE N LPS WM i E L s R R
T HBE ) LPS F£x 5152 SARA, Zhang %57 B 5
FEWI,LPS AT R SARA #AE R . B A W5
WEH] TTO BAHLRAEH (AR A HFIUEH] TTO X
JA¥E SARA B 2IE B I B RAFE KNS 5 A 5,
ARG 45 R E B K TTO X LPS % S 1154
S 8 1 Bz 40 M 9 RE DR 2 IR
3.1 TTO M4EE L EAMEBEMNF N

PaiiE , N E i 5% TTO A&
PR SRR N L, 2.5% TTO A2 30 57 ik h 3%, 2%
TTO A= EfFi ™ Hi, KFI&= K TTO A
SRR B RN, R Hayes 551 F 53 4t 3H
0.005% ~0.030% TTO fig 175 T 58 0 K I 4 i
e T R A P U T, BB 8 I G 9 R AR S 4
A%, Ninomiya 2! H] TTO 3497 1 & Bk i 51
AAYEGY Y TTO W EE R 900 pg/mL A I 25 1)
il Ao A R T A0 A e e R A T, AR
ZER IR ,0.05% TTO Al IR E 49w B | %
RS Ty, B AIRHR BE 1 TTO X4 i o
3.2 TTO & iE 40 [ F R IE

Jo ' JORE & SRAR B %51 AYRE IR, TLR-4
SRR 2N 2 AR LPS A LIVKE TLR-4 If 5| &
B 9E, LPS W LG E U498 B 1 R 40 M iy 48
PEBG . Wang 25V T R L2 09 LPS &
WOE 5 A LR D R 40 M 3% I TLR-4, 34 4R
AP F I 238, TR FLIR b R DI RE A T3
LB RNE, TS, Zhang 257 BB, LPS 7E K
AN A= R L R 40 R LA B R IL-18
F1IL-8 mRNA ik, XU R, 14 H L
B 40 e B 0% Xt 4 E AN PR T 18 R A s R B
LPS 7K1 i 2 5 80— R 5 19 5o 25, W 46
A P 0 7 AR RRE I, AL 45 TNF-o, IL-18 Fl
IL-65 , LPS 175 5330 28 K 1 (1) B O F 3006 % R
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Fig.2 Effects of TTO on expression of inflammatory cytokine genes in BRECs

ot 2 TTO4H  LPSZ4H  LPS+TTO4
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group group group group
BEER AL KIp65 -
p-p65
pes = e =
gy | {E—
= - —————
GAPDH o -

3 TTO XH4-EE £ K4 NF-xB
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Fig.3 Effects of TTO on expression levels of p65 and p-p65
protein in NF-kB signaling pathway in BRECs
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AT i R Rk 1A IR O i ] BE S BUSARA Y &
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W, AT 5 A 988 - R 40 i Y 4% S 42 495, NF-xB
15538 1 2 51 22 4L 8L RRE s 1 B ML
Western Blot £5 0] TTO 2:F&AIk LPS i3 394
S H LR R Y pes £ R Ak &, MO ] 4%
958 B I e A AR ORE R B 3R A
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Effects of Tea Tree Oil on Expression of Inflammatory Factors in Bovine
Rumen Epithelial Cells Induced by Lipopolysaccharide

MA Xiaoyu'*® PENG Cheng'*’ ZHAN Kang'*”? ZHAN Jinshun YANG Tianyu"**
NING Lili'"** ZHAO Guoqiu‘g*

(1. College of Animal Science and Technology, Yangzhou University, Yangzhou 225009, China; 2. Institutes of
Agricultural Science and Technology Development, Yangzhou University, Yangzhou 225009, China; 3. Joint
International Research Laboratory of Agriculture and Agri-Product Safety of Ministry of Education of
China, Yangzhou University Yangzhou 225009, China; 4. Institute of Animal Husbandry and
Veterinary , Jiangxi Academy of Agricultural Sciences, Nanchang 330200, China)

Abstract; The purpose of this study was to investigate the effects of tea tree oil (TTO) on the expression of
inflammatory factors in bovine rumen epithelial cells (BRECs) induced by lipopolysaccharide (LPS). The cell
counting kit-8 ( CCK-8) was used to determine the effects of different TTO concentrations [ 0 ( control) ,
0.006 25%, 0.012 5%, 0.025% , 0.05% and 0.1% TTO] on the activity of BRECs and each concentration
was performed six replicates. The concentration of 0.05% TTO was selected according to the above tests for
subsequent experiments. Then, qRT-PCR and Western blot were used to investigate the changes of expression
levels of inflammatory factors at gene and protein levels in BRECs. The experiment was divided into four
groups; control group ( CON group, without adding TTO and LPS), TTO group ( only adding 0.05% TTO) ,
LPS group (only adding 1 pg/mL LPS), LPS+TTO group (both adding 1 pg/mL LPS and 0.05% TTO).
Each group was performed six replicates. The results showed as follows: 1) compared with the CON group,
the cell viability of BRECs was significantly improved by adding 0.05% TTO ( P<0.05) and was significantly
inhibited by adding 0.1% TTO (P<0.05). 2) Compared with the CON group, the expression levels of inter-
leukin (IL)-18, IL-6, IL-8, tumor necrosis factor-a ( TNF-a) and Toll like receptor-4 ( TLR-4) genes were
significantly increased when LPS was added ( P<0.05). Compared with LPS group, the expression levels of
IL-1B8, IL-6, IL-8, TNF-a and TLR-4 genes were significantly decreased by adding TTO to LPS ( P<0.05).
3) Compared with the CON group, LPS could increase the protein expression levels of p65 and p-p65 in nu-
clear factor-kB ( NF-«kB) pathway but adding both LPS and TTO could decrease the protein expression levels
of p65 and p-p65. In summary, low concentration of TTO can enhance the activity of BRECs and inhibit the
expression of proteins associated with inflammatory signaling pathway NF-kB induced by inflammation of
BRECs which caused by LPS, and then can inhibit the production of proinflammatory factor.[ Chinese Journal
of Animal Nutrition, 2020, 32(12) :5903-5909 |
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