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Anti-inflammatory activities of six types of tea
in LPS-induced RAW264.7 cells
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Abstract ; According to the classical processing technology,tea can be categorised into six types: green tea, white tea, yellow
tea,oolong tea,puer tea, black tea.This study aimed to investigate anti— inflammatory property of six types of tea, including
Yunnan Daye( green tea,black tea,and puer tea) ,Fuding Dabai( white tea) ,Junshan Yinzhen( yellow tea) ,and Jin Guanyin
(oolong tea) . Nitric oxide ( NO ) — scavenging assay and LPS - induced RAW264.7 cells model were used to assess the
anti—inflammatory activity of water extract of six types of tea.The results showed that,among six types of tea,green,white,and
yellow tea displayed stronger NO-scavenging capacity with 1Cy; values ranging from 99.27 to 104.83 pg/mL. Compared with other
five types of tea, yellow tea exhibited significant anti— inflammatory activity against LPS— induced RAW264.7 cells. The IC,,
values of yellow tea for NO-suppressing effect was 398.13 wg/mL,and the inhibition rate for tumor necrosis factor—a( TNF-a)
and interleukin— 6 (IL -6 ) reached 69.25% and 87.68% , respectively, at a concentration of 500 wg/mL. Compared with
LPS—induced group, treatment with water extract of yellow tea significantly down-regulated the expression of iNOS mRNA and
decreased iNOS protein level. Correlation analysis showed that the content of tea polyphenols had a significant negative
correlation with the IC,; values of NO—-scavenging and NO-suppressing, TNF—q and IL.-6 productions.In conclusion, all six
types of tea possessed anti—inflammatory property. Among six types of tea,yellow tea exerted the strongest inhibitory effect on
production of pro—inflammatory mediators( NO,TNF-q,and IL-6) ,and could reduce NO production through down-regulating
the expression of iNOS both in transcriptional and translational level.
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10°~/mL [ B2 52 #p 5 96 LA, 73:FL 200 pL, F
37 °C 5% 1y CO, ¥EFEAE 3537 24 h In AKE S . 35 %
IHEFFEW, A 100 pL A [F) #¢ B2 A4 45 oK 32 B
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® 1 HEEERAMANZSIEN PCR 59175
Table 1
target genes and reference gene
NAFR T8I F5 [ 52]
iNOS FP 5'-CCTCACGCTTGGGTCTTGTT-3’
RP 5'-TGAGAACAGCACAAGGGGTTT-3’
B—actin FP 5'-CCACCATGTACCCAGGCATT-3’
RP 5'-CAGCTCAGTAACAGTCCGCC-3’

The PCR primer sequence of
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HL(1:2000) , =EWFEEF 1.5 h, E)5#H#1T ECL 52,
JAR A AT g s R o
1.3 HESDH
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21 AEFEXRKERYX NO EHENERIER
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FABARAR , NO VBRI B, AER 2 WA, NIRIAS 2
XT NO BV BRAVE FIAEAE — B 25 5, G- A45 L A8 B X
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BN, =FTC W F 255 (p >0.05) , YGRS e
(120.06 pg/mL) . M %5 (176.04 pwg/ml) . 4T 5%
(214.68 pg/mL) (G5 AR T L2 A B 4%
25, Bl AT R AR BE N R, NO B i 2097 B BR
BEAG, REWIFRFRW, X Z W28 iE R A f 3k
B R4 HE I T R v, S Fh 25 208 K R R 1)
25 fFHAS 2 W o B R A ARk, R NO H H
FEVFEREH o
2.2 AEFZEKRIIF NO F=E£ K0

FHIE 2 AT A, 7E 62.5~1000 g/ mL ¥ B9 F N,
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sor F2 RFZEFOKIRI NO JEBRA AN NO 1 3 1C,,
6 Table 2 The IC, values of water extract of six types of tea
g for NO-scavenging and NO-suppressing effect
& aof e NOMBEICH  NOMBHIC,H
215}
ig (pg/mL) (pg/mL)
“ 20t G 99.27 +2.65° 557.59 +42.29°
EPS 102.99 +3.99¢ 584.46 +14.98"
% 30 100 150 200 250 300 A 104.83 +1.91° 398.13 +28.28*
R (ng/mL) ENI %S 120.06 +0.84¢ 570.50 +16.98°
Bl 1 SFh 2SRRI R T8 % NO 17 58 1 5% 1 mA 176.04 £3.72" 671.52 £23.74"
Fig.1 NO-scavenging effect of RS 214.68 +9.49* 951.27 +23.41"

water extract of six types of tea
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2100} 4 b g & = 100f - i %0 S
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fﬂm ------ - H B B = J40 £ f{ M s o B = {40 E
| s s

= 120 20t i 120
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C , * MHfrid % § i D, -« alutridk i
S 120 i i 4100 S 120} ., f I i 100
100 e > B S F oo} ok 1 S
= T 4% 180 < = ° b 180 <
o sof IC,~398.13pgml 2 R g 1€57050 pg/ml. 2 %
E 60 d 0% ® & 160 &
Eo | e ?@ = T =
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5 4of § 5 4op =]
Z 20F f 120 Z 20k i 120

B

(=

%11 1000 500 250 125 62.5 LPS %11 1000 500 250 125 62.5 LPS
W% (ng/mL) WP (ng/mL)
= NO™ 5 P15 Lt - N0 T
10k # i i {0 s120p F £ s & 4100
100} % S oo % *
180 = 80
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Fig2 Effects of water extract of six types of tea on NO production and cell viability in LPS—induced RAW264.7 cells
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VEF TG 3 22 5% {B4m#H] NO P22 e B 20 T —
#(p <0.05) , HAT GE7F BELT iNOS 2 11 2% 3% 3 310 41
iNOS [t 7% P 77 TaTVE FH S 58

2.3 FREFERKEIRMIT TNF-o 71 IL-6 FEHTHI
=)

SAE R HELS RIS NO AISCHh, B gl il &5 7=
AR S FE F TNF—« F1 IL—6, 5[4 T 3k I 40 B 114 158
FEFNFLNG , UE— 2 K SE IR SN, i G 4H 4R 3
%" B, TNF—a 1 1L—6 BRI 48 5E % A 1
EEpRE . ME 3 nl A, 525 HA ARt , LPS Bl 4k
B RAW264.7 4iifife)5 , A & W " TNF—o F1 IL-6
AR ENIN (p <0.05) 5 LPS Fupl b P 2H AH
b, S PSR ZEK SR B HE 500 pe/ mL ¥ FE A, P HE
] TL—6 B, T X T TNF-o, 8255 45 VB AS .
13, Jp 25 A] ] TNF - o B0, BB 25 R0 41 25 ) o4
HIVEFH o HrP B 25X TNF—o F1 1L—6 [ 310 i 2k SR B
HE M 2R 451k 69.25% ,87.68% .

24 AREFXEKERMETHEENFERREX
453 #

ENTIRES PN Py =y /7P SN 1P A 1P/
IREBWHR T AR (ESEMTES 5 KRR R
40.8% .39.5% .371% .33.6% .29.6% .32.8% , %5 %
Py R TS AR IR | T I P AR A i e e ) S 5 AR
23 N,

PN 3 AT, AT 5T 7S P 255 27K $E B g =2 22
HIb S B EEZR BB USRS E &S
(19.65% ~35.03% ) , ISR ZEFEE £ 1 & = /MK IR
FE RN > BEAY > EHAY > BIRAE > RIS > a8k, Xk
5 R s AL J kA o6, 5 AR RSS2 Toad #R A
Z M ASEE W) 0T I AL K % SF A AR AR AR AH OG . XV
AL SR AE SRR 22 SRR R 09 2R A S, 45
S PR Zo W 5 o LR E) 25 5 . R ER A WE g &
B, 5% 22 WA i A A A I R AR R T e b, B
B T AT A Wk B A 2 W 2R ) Rk A | Ak
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Fig.3 Effects of water extract of six types of tea on TNF-«

and IL.—6 production in LPS—induced RAW 264.7 cells
LRAR T AREMESS, G 2K )R TR AW, H2R M
AR TS Jp s 2 ), B8 (R K
PR ) FIZLAS (A2 ) B R R EE R T S e 2% . Ui i
SHENR DA AP B9 & B A (13.52% ), SRS R AIK
(2.15% ) o 75 B 25 2E K 3 MOy ml s vk Bl & B o
5.97% ~7.42% ,WNHERR & 5~ 6.02% ~10.82% , TEHH
ARLH S o3 AT Al L, 5 7S Fh 2SS B0 BT R D R TN Mk
ATAHEES T AT o

AWEFEASENE BT R I, 28 2 5 B S35 NO
14 1Co {310 1) 4 B 7™ 25 NO 11 1C5, B . TNF - L) K
IL—6 j /4 b Py 5 I 25 AR G (p < 0.001) , FHC R %K

F3 NSRRI IR b B A I S (%)

Table 3 The percentage of main chemical components in freeze—dried powder of water extract of six types of tea( % )

% 5SS SPS B LEY %S oS a2k
REW 35.03 +1.24" 33.55 +1.49" 34.50 +1.28" 32.49 +0.69" 23.11 +0.60° 19.65 +0.59*
e B = LR 9.68 +1.28" 13.52 £0.36" 8.15 £0.11° 9.06 +0.48" 2.15 £0.23¢ 12.98 +0.30"
]V 6.49 +0.30" 5.97 +0.23° 742 +0.36" 6.92 £0.02* 7.30 +0.31* 7.36 +0.174*
IR 6.02 £0.22° 9.66 +0.06" 824 +0.21° 7.29 +0.16° 10.82 +0.05" 7.02 £0.14°

T« R B R A A2 o 5 R MR SRR TR 8 1 23 (% ) 5 Rl — 2100 AR /R oA IR 5 s 225 3% (p <0.05) o
R4 NFRIORIZIY b EE I & S NO I ERA 105, {1 NO Il 5 1C5 fE . TNF-a % IL-6 = A HIHES T

Table 4  The correlation analysis between main chemical components in tea extract and the ICs, values of

NO-scavenging and NO-suppressing effect, TNF-—a and IL-6 production

IS NO i§ R 1Cs, NO #1il # 1Cs, i TNF-a 72/ it IL-6 7=/t
RZ W -0.9824 " -0.8586 """ -0.8781""" -0.8979 "
e By = LR -0.1063 0.2594 -0.2987 ~0.2614
(R e 0.5838 " 0.2283 0.2942 0.4913°
OBk 0.1299 -0.0091 0.0074 0.2121

s % p <0.05, %% p <0.001
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IL-6 1 7= 2k, A0 Eb = min mE B, 2% 22 B (% 3000 ) s 2R
B
2.5 F|EFIKREEWS INOS EEFERMEMZFRIEZN
A

M IR SEEGEE IR AT, FEACXT NO H Hh 2L 1 7 5%
TEHS AR AT o 3 22 5, i fE Ui /K7 -, A
L HABES S, BEAC AP0 58 OR e o, AL otk 358 L 7
ZRARER, HE— 2% RAW264.7 Zaffdrh i $E NO =2k
) iINOS BLRI SRk A7 4087 , 85 R A 4 (& 5

12 ¢ s

R 1O}
= 0.8 F

|72} s ok

¥k
- - sk

LPS 2 625 125 250
WZ (ng/mL)
B4 AKX LPS 155 RAW264.7
i1k iNOS mRNA H52 0
Fig4 Effect of water extract of yellow tea a on iNOS
mRNA expression in LPS—induced RAW264.7 cells
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Sy AR S RE R T, U NO \TNF—« IL—-6 %5 {2 48 4F
K7 X 2sik— L7540 NF-kB , S ZBOREIEER,, i
RS IE SN, BRI, R EHTR 259 LA NF-«B B 1EH
D O D12 I L a1 11| 2 R e A L e |
AHE o 0 H NF - kB {5 S 3R 2 0 BOE, N A

2017 E 198

WR SRt

RAW264.7 41 jfs PJ iNOS mRNA 1 iNOS & B F+ ik,
DA A5 R B AS v aE 1 U8 RAW264.7 E g4 it
H1 iNOS mRNA §% 5 7KF-, NP i iNOS 25 [ 3Rk,
A HE 3 B AN P A £ Wy 5w ME e W) VR A
ELE
WK (ng/mL)
LPS  ~f 625 125 250

L ———

iINOSHE M 1%

e
o

o
o

LPS

Bt

Ho 625 125 250
% (ng/mL)

PS5 BAOKIZIYIXT LPS 755 RAW264.7
A1k INOS HH A
Fig.5 Effect of water extract of yellow tea a on iNOS protein
expression in LPS—induced RAW264.7 cells
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