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[ ZE] MBS aEhE A, b g % = A4 & (Dihydroquercetin , taxifolin, TF) 1 = £ 4%
# % (Dihydromyricetin, DMY)%%%%%‘%O PL1 mg/L 8l % 45 (LPS) 1% & RAW264.7 E % 41
BT RN RAE A 3 3 4w i PR e (MTT) S A6 U 40 J 77 98 2 ; Griess K 71| 3% U2 40 f0 b 9% 3%
 NO(—& b f&)?"rﬁkg;EHSA FRN EERT A EFIL-18(Aa RN % -18) IL-6( a4
fi A% -6) TNF —a( By E 50 F o) F1 PGE, (7T 7| JR X E,) & & % f; # £ RT - PCR #4201
IL-1B.IL-6 INF o £EH KA FN. MITHKBEREKY, —_EMEA ZM _ A HEZEEL A E4 %
AR A E M RAW264.7 i, Ro, —AMAEE P RABAM_AERE T
EF| B B ZIE s & 85 5 40 8 4 NO PGE, By Bk (P <0.01), BRI A ERHIKE; =
MK EBPRAELAM_ A EERT FPRAEAHEAZEIIL-1B.IL -6 TNF - o 3£ F #y %k
kL EEESRRKESES A A MEEFIL-18IL-6 TNF -a W& &, — AWK EM
SR Y EA RSN R A, B AR R AR A AT

[R§IR] —Gk =, —aHHE R RAW264.7 201 ; KIE

Comparison of Anti — inflammatory Activity of Dihydroquercetin

and Dihydromyricetin

WANG Jia — qi, CHEN Kai, WANG Yue —liang, LI Ying, LIU Yi —tong, GAO Ming — tong,

LI Jing — yu, DING Chuan —bo, SONG Ming — ming, LIU Wen — cong”
(College of Traditional Chinese Medicine, Jilin Agricultural University, Changchun 130118, China)

Abstract: Construction of macrophages to validate the model, comparative study dihydroquercetin( also known as
taxifolin, TF) and dihydromyricetin (DMY ) in witro anti — inflammatory activity was made. To 1 mg/L lip
polysaccharide (LPS) - induced RAW264.7 macrophages in vitro model of inflammation was established ; Cell
viability was detected by the cytotoxicity test ( MTT) method ; Griess reagent method was used to determine the
amount of NO released from cell supernatant; The content of cytokine IL — 18, IL -6, TNF — o and PGE, in
supernatant was detected by ELISA assay; Gene expression were detected with the methods of RT — PCR. TF and
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DMY 2.5 ~20 wg/mL showed no cytotoxicity on macrophages of RAW264.7. Meanwhile, TF high, medium and

low dose group and DMY high, medium and low dose group significantly inhibited LPS - induced cells to release
of NO and PGE2(P <0.01), and showed a dose — dependent manner; TF high, medium and low dose group and

DMY high, medium and low dose group could effectively reduce IL - 18, IL —6, TNF — o gene expression, while

reducing LPS — induced cells to produce cytokines levels. Dihydroquercetin and DMY have good anti —

inflammatory effects in vitro and anti — inflammatory effect of TF was better.
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Ro HET, WAMIRAIE— W2 Vs 20 (LPS) 75
S/NEE WEAN RAW264. 7 il | 9% J5 38 23 I 5
TR A g R AT P SRS
RPN Y R

Hit iz & (taxifolin, TF) Fl — & ##§ & ( Dihydromyr-
icetin, DMY ) M HA HT A T, Xof — L8 5 i A6 1 2
RBLH RAFRIDTRACR . HH AT ke, — =
Mk AR w5 5t R R R Y 10 75, AR SR LA
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1 #MRl57F%

1.1 AR &Mz (TF) HPLC >97% , 5256
ZE AW AR (DMY), HPLC >98% , #it 5.
K140511, PHZHkAY TRARA R . /NEE bR
A0l RAW264. 7 W 5 BEBE b 38 A= i BL-# BF 5 B
240 M0 2

1.2 KA KO HiZE KA ( Dexamethasone,
DXM) g Z 4 ( Lipopolysaccharide , LPS) , Sigma; —
I EEmE (MTT) , Amresco; — HIZEIV M (DMSO) ,
Sigmas 7 B W4T, Gibcos DMEM 75 4 B 7 3,
hyclone /N L3, hyelone s /b BUNHE SFIE A F - o

(TNF — o) BEHR S5 70 Al &, /DR 3R - 6
(IL - 6) B S o iRl &, /DR B R - 18 (1L
—18) il K B 2 73 B il 5 &, /D LR 1 i R E2
(PGE, ) BP0 S 91 H R&D 24 7] 5 221K
(EMRAF K)o

F [ Costar 6 L F1 24 fL 240 i 3% 2 M 25
Forma Scientific CO, i ifd B 3% #6; 18 & 5
(Olympas) 5 b 50N —HLIKAL; 32 [E BIORAD EE K
AR ; S [ SBP PCR Y ; Haier —70 “CARIR VKA 5
Z[E Thermo Electron MK3 BIEFRIY .
1.3 @i s /DNREVEAAE RAW264. 7 £55% T
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DMEM Bz F25evph ) N 10% K36 5 A= /N 1L M
100 U/mL 75 2 2 1 100 pg/mL #5 &% %, & F
37 °C .5.0% CO, MRRIE MR PR IR

1.4 MTT 3%l —aME 2 _anH £k
IO EAE K 11 RAW264. 7 4 Z 85045 7, TR
AN E R 1 x 10° A 4i i/ mL, DA 100 wL/fL 1t
% 96 LM, T 5% CO, 37 CHiFR4 rhak 2 5
Fr 24 ho AL SEEEOR, MACE AN R R TR
(2.5,5,10,20,40 wg/mL) Fl DMY(2.5,5,10,20,
40 pg/mL) DEME =58 85 77, £ £L 100 plL, %5
AMASFATE) DMEM @bl 90, 1557 24 h, &
LA A PATL . FEA RN REFRRT 4 h, mA
20 wl/fL MTT(S mg/mL) . & LA IG , it
ek bk, BfL I A 150 wL DMSO ¥ W, % ¥
5 min, fif FUHE 78 03 V6 e, AR AU 5 570 nm 4k
(25 FLIBOGRE , AR 28 2 TR At A e

1.5 ELISA 471 RAW264. 7 40 i 3 % b % i o
41 H F (TNF — o, IL -6 7 IL - 1) #1 PGE, t Kk
T BB K RAW264. 7 A B O8N,
TR ATIAR B 1 x 10 A 4i A/ mL, L) 500 pl/fL
A2 24 LB, T 5% CO, 37 CREFR46 P ak
ZrigE 24 h SCE 4RO 9 4, B S [ RR AL, LPS
RV, BHAE XS B4, TF & rp IG5 12 4 0 DMY
PTG AN A a2 25 " Gt 2 B4 W £ o e
FIXTBRZH A LPS X B 4H i A DMEM 35 5% 9, [ 7
XTHRAL N A DXM () DEME @S85 57 250 pL,
2525 4 43 A AN [ He BE B TF R DMY )
DEME S B85 #2250 wL, 1100 2 h, 1] 25 1 %) A
41m A DMEM g B B 5% 3%, x4l m A &
1 mg/L LPS ff§ DEME @58 5 32 W 250 pL, ¥ 3;
24 h, BrE L5 AR, WA W, b TR
HE TNF — o, IL - 6, IL — 1B il PGE, [iff B¢ %2 125 £
I3 50) &5 15 B 5 e H TNF - o, IL -6, 11 -
1B #1 PGE, AY/KF,

1.6 NO @l PO EAE K RAW264. 7 41
ME B0 P, PR AN 1 x 107 A4 i/
mL, L 500 wL/fLAg &4 % 24 fLikt, T 5% CO, .

37 CHFFE AR SEIE SR 24 by SLIR40 R 9 4, B2
FIAT AR, LPS BRI | BHA XS B, TF & A5
AR DMY & p IR R AL 3 B, A L R
ZHL A LPS X B4 fin A DMEM 3% 323, BH P4 X B 41
JAE DXM (1) DEME @i 55 1 250 pl, 25254
ARG AR M BE ) TF F1 DMY [ DEME &5 %
FEFRW 250 pL, T30 2 h, 028 X R 4T A DMEM
B SR, AN A S 1 mg/L LPS f) DEME
SRR 250 pL, 1555 24 h, KGR, IR
B IR 100 L F 55— 96 FLANAES R0, B LA
A 100 pL Griess reagent i85 (1% sulfanilamide F
0.1% N - [1 - naphthyl ] - ethylenediamine dihy-
drochloride in 5% phosphoric acid) , % i 3B Y il &
10 min, F 540 nm ZbJj5E OD i,

1.7 RT-PCR # 3l TNF - o,IL —6,1L — 18 mRNA
tkik BOTEUCE R BN RAW264. 7 4i i %8 5.0
BN AN B R 4 x 10° 41/ mL K 41 i
PL2 mL/ AL T 6 fLRH , 76 5% CO, 37 C
BRAE P R 24 h JE AR BR IR IR, 25 (6 IR AN
LPS X R4 fin A DMEM 35553 , BHPEXT REZH I A5
DXM ) DEME mi#ii5FR K 2 mL, 45 254153 3 A
FANFEIHR B TF A DMY () DEME 5 B8 55 5 W
2 mL, T 2 h, [ 25 [0 B4 i A DMEM =5 85 5%
Ik, AR AT 1 mg/L LPS 1) DEME (2 4 55
FEWL 2 mL, 557 24 b, LBRA0MI LIS, FH PBS ¥k
VAR , SR )5 A R 4 s RNA PR 2 G A
EARMAINE RNAHUT g 5 RNA JC #0054 5% S
NER R, W% S A5 B cDNA I LUk B4 F T Bio
Teke super RT Kit Il & 479 1%, PCR L) A
MMSIFHan 2 1 fizm, PCR Y 574 10 pL
2 1. 5% BENEEE S L VK , 32 FH B8ORS B 1S A5 o A
ARG, USSR o

1.8 it ot L EE R A SPSS17.0 4t
TP HEAT 00T B DL« + s 320, 45 4L B3R ik
J7 25 55 PR R B0 A IE AV B, i R AR O 2
ST Z L E H B, P < 0.05 S HAT it 2
%5,
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®1 5[¥F51
R Elk7)2 ]l B E/C
TNF - o (NM_001278601. 1) 5= GGCGGTGCCTATGTCTC - 37 55.3

5= GCAGCCTTGTCCTTGA -3~
IL-18 (NM_008361.4) 5= CTCGTGCTGTCGGACCCAT -3~ 54.7
5’= CAGGCTTGTGCTCTGCTTGTG -3~
IL-6 (NM_001314054.1) 5= GGGACTGATGCTGGTGA -3~ 51.2
5= AAGCCTCCGACTTGTGA -3~
B —actin (NM_007393.4)

(B -HL3h&EH)

5'—= CAGCCTTCCTTCTTGGGTAT -3~ 58
5'= GGTCTTTACGGATGTCAACG -3~

2 ERE5HMW
2.1 ZAMERRZ_AMER WA EF LT N
PP IE N 2.5 ~ 40 pg/mL 1) — UM B

EMFFR R, WE 2 Fros, 5Pk EAE 2.5 ~20
pe/mL N4 TF 20 F1 DMY 20 525 (9 40 48 1L, 20
MG A B 22 5 (P >0.05) , 45 R K H] TF
EZM AWM ESIIVERT RAW264.7 401 24 ££2.5 ~20 wg/mL, DMY ££ 2.5 ~20 pg/mL i
h, R MTT 30 AS A R BE (%) TF F0 DMY Xf/h - [l 6/ B RAW264. 7 4 jd 3% A 44 J 25 M AF
B RAW264. 7 40 2 & BA AR, Nmes H.

27 TF = DMY
a 1.0 * 1.0
o S
E 0.8 = 0.84
=
!jé 0.6 H0.64
=
§ 0.41 = 0.4-
0.2 0.2
0.0- 0.0
control 2.5 5 10 20 40 control 2.5 5 10 20 40
4 )(ng/mL) 415)(ng/mL)

E 2 TF 2 DMY X3/\ iR RAW264. 8 4 AaE I ( " P <0.05," " P <0.01 58X RALLER)

2.2 TF 2 DMY x{ LPS #| # & /N B, RAW264. 7 %
KB R IE A NO PGE, % H3R 2 Al A,
LPS #5742 NO \PGE, & i 525 FI 40 AH b 34 8 2% 7
Fo TF K1 DMY £ 50 & 20 % LPS 31 3 1) /) B

RAW264. 7 A fUB i NO | PGE, HJHA AR 1
MHIPERT, H R ROBE R R . TF R0 24
NO &4 5 FHEXS BRATAH L 22 7

%2 TF #1 DMY 3t LPS i% S RAW264.7 ZHRAEE &/ & NO.PGE, HIZM

A (mg/L) NO PGE,
2 — 3.43 £0.36 81.71 £2.29
LPS 1 16.93 £0.51% 356.49 +5.93%
DXM 2 6.71 £0.44 "~ 111.71 +4.72**
TF 5 12.43 £0.31* 44 236.92 £6.57 % * 44
10 11.01 £0.83* * 44 201.82 £4,33* 44
20 7.15£0.25* " 153.38 £4.68 % * 44
DMY 5 13.45+0.41* *88 250.97 +3.87 * * 44
10 11.61 £0.84* * 44 218.28 £9.82* * 44
20 8.38 £0.31* 44 176.40 £5.24* <44

TP <0.01 525 (X B A * * P <0.01 5 LPS 41 1A 22 P <0.01 S5 FHPEXT B4 He 4k
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2.3 TF 2 DMY x{ LPS #| # ¢ /N B, RAW264. 7 %1
B 40 28 BB 7 (TNF — o, IL -6 Fu IL - 1B) th %
g 55 D BRALAH L, LPS 150U 20 240 it [N %
¥ ET R, 5 LPS BIRIZLAH b, TF Fi1 DMY 455
DN RIAEA YA M IL - 18 \IL -6 FI TNF — o 1Y

o3 A3 SRR, OF ELRE R 25 vk BE i T
G B K P T T AR, S R AR G R . TF
FIEA RN T IL -6 &4, 5B AL
TRFEMZEF(FR3),

%3 TF 1 DMY %t LPS i S RAW264.7 #0Af IL —1B.IL -6 71 TNF — o 435 B9 85

F 4 (me/L) IL-1p IL-6 TNF - o
25 — 4.97+0.17 24.55 +1.30 82.98 +4.72
LPS 1 17.24 +0. 40% 52.34 +1.35" 183.5 £2.38*
DXM 2 7.76 £0.15* * 30.62 +1.66%* 96.83 +2.35" "
TF 5 12.79 £0.48 * * 44 44.26 £1.03 ** 44 144.83 +3.07* 44
10 11.19 0. 16 * * 44 39.21 +1.16 **44 132.27 +3.24 **528
20 8.27 £0.20* * 2 31.14 +0.97 * * 112.75 4.6 * =44
DMY 5 13.67 £0.22 **44 45.64 £0.76 % * 44 147.87 +3.48* * 44
10 12.11 £0. 17 * * 24 42.79 £1.25 * <44 135.79 +2.52* A4
20 9.29 £0.44 " * 44 36.74 +1.27 **44 116.98 £2.10* * 44

P <0.01 525 (R IRLLLES; * * P <0.01 5 LPS 45 2 P <0.05 22 P <0.01 55 PHPEx BEA s

2.4 TF 2 DMY x{ LPS #|# ¢ /5 . RAW264. 7 %1
J 2 H TNF — o, IL -6 Fn IL — 18 mRNA % 3k i %
g RIRZE AR R W] (B 3) , LPS H4 4t 5 g 2 A 55 ik
HEA LBl f TNF — o, IL -6 F1 IL — 18 mRNA
Feak AR, X A A PR RRE R H )
KekgpRaE Y, P E 5 PCR % 2 I iF RO it 1
AR, b ZEK A 38 3 410 1] 4 A P - TNF - a,
IL-6 FlIL - 18 BRI A FIB MR I 1% RAE [
N EIIRIVER . AHLLZ T, & 2 TP IGR &
HMZF 2R E IR X TNF - o, IL - 6 Fl1
IL — 1B PR bt 43 0l 26 BE S 1 A [m] By 0 ) 4
FH Hevh S0 R 3R v ) e 6 = 4 R g
PR Rk e A A T S W

A B C D E G H 1

- ——
A X IRA] B LPS fRI4] C: FHPEXSIR4L D ~ E. — &Mt %

ML (Smg/L) PFIEAL(10 mg/L) G FIEA1(20 mg/L)
G~ 1. At R EL1(5 mg/L) |
41 (10 mg/L) 54 (20 mg/L)
&3 TF #1 DMY %t LPS %5 RAW264.7 ZHf
EF TNF - o, IL -6 #0 IL — 18 mRNA F35H89 80

3 RSN
RAEFHUAZ F T 3 B KSR 8 Ak
T RS I, 5 B LA gl g 06 B PR AR
SRR 4 AR 3 R BRI AR . A 2 B 4 i A
YR T IR S A S R R AN T B
A 2R JAE I Bl Y B e S LR B B
RBERGE, BHCRA YT VER EE2EA 5 40 i N
TR VRS S R SO E R
3.1 ZEMEFRZEAMEF N E A E TN
ARSI LUNE 22 B (LPS) 5 53/ [l RAW264. 7 |51
R AR s U B B R SR RS
RAGPEHATXI . B 56k A MTT 3R I 1 — U
BER M SR XN B RAW264. 7 [ 20 i )
AN PR R AR R, YR AE 2.5 ~
20 wg/mLNK) M RA T SR 55
AL, 20H0S I A BF 22 5% (P >0.05) 45
R ML RAE2.5 ~20 pg/mL, “AMIHFR
TE 2.5 ~20 wg/mL 5 FE N X/ B RAW264. 7 41 it
B AMEREEE . ABPTEUESE, BRoe B ek
A A0 M R 2 kK B9 05 3R T ARE R IR
P10 DR LB AT LA 42 40 I IR 43 00
il fe R An i IR 1 R IK Y 25 2 ] TR YT R4k
R
3.2 ZAMERRZEMAER M KEN R P H
TERIERAE SR, Z 50 RIS, AA
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PR R I A2 T PR RAEA BT, 7EIX
BRFEN T, AR BB RIEN RIS 5T
PRS0, BE NO 1 PGE, , —%{L & (NO)
FEE A — AL A G T (INOS) i1k AE A
(1, AL SZ B L6 R R (TNF LPS 55) il ¥, iN-
0S K EA I, FBOKE NO B, A X AL A
PREERC o AAWETE I, HERE IURE FR S8 PR S 0 1Y
KRS NO A %20 iR MR Y PGE, il ml L
SRR T e Gk SO RE ™ 1 o AR S 388 1o 4o 240 L
FEWH NO F1 PGE, 1y & sk & Bl : 525 [ ]
ZHAA L, LPS X} HEZH NO Fl PGE, 43 i 5 2 34 il
55 LPS XJ BRZUAH Lb , — U 2 — S g 2= 45 77
AN LPS 384 14 /)N B RAW264. 7 41 Bg B i NO
1 PGE, ¥ HA R AR BE (/R A, H 2 5] 4K
iR, UL HEA A 2R A &
BT 2 AF K 5 H A PGE, F1 NO 1Y & 1k
EFS
3.3 ZEAMERR_AHEESRERFHYHE
UHLARE LPS B , AP B4 23 430 W R
A . Hh iR TNF - o TEREAD R
JN HEFR R B i o B AE T . TNF — o FT LA
SFIL-6.1L - 18 240 A 1 2= AR g™
T IS 20200 M PR~ 06 s o™ s it a5 30 3 1
FIAIEA R - 1B(IL - 1) /N IL - 1 LR KHERY
— b1, ATl LPS S E 4 A, dn] Ll i TNF - o
WA, R AR E AR R B
P TNF 1L - 6 JH H & 730, JF[A) TNF H AR
PR BERE . A, LPS 75 5 7= AR 1 B AR W 5 R
SEMEZHFERE IL -6 GEYVILFR. HHUARE R
FE LT, M h IL - 6 ik i — 2 A R
L SRS MR P IL - 6 9 383k E et i, (i &
XHUATE B E R B4 %, et | o B pE v 4
D] I RELUBTT 2 90 S I - 52 8 A9 A% O it 2 3 24 B
X2 i R 9 3 B ek IR A 24 L L R 4% 1
FPIRAS o 83 XT 4 A b 3 W A M R A
MIS5 5 R, 24N R RAW264. 7 4 il LPS 3l
J&, LPS Z4HAY TNF — o IL -6 1 IL - 1B B & 5
25 R BEATAR LU S 25 T 5, UE B AR Sh A E AR 78 3 A
W, 5 LPS BIRUAAH EL , TF F1 DMY £ 5] 2 21 %)
RIEFTIANAL IL - 18 \IL -6 Fl TNF — o 1 73 Wb 1t
8 5 25 R AT, O HLBEE 25 W0V BE I T, A3 b Y
TRV A, 2 50 B OB 56 R TF i ) i 2

PIANME R 7 IL - 6 F i, 55 FH X IR A b e B 3
PEZE SR, SR, AL R M AR L
0 3 10 1) 2 i 4 L PR 1 R RS BB R A

gE LTI, A B S R Y] 25
S AR LPS SR /N B RAW264. 7 i fifg
FECRIEAT 5T NO \PGE, , I HF#{K 1L - 18 IL -6,
TNF — o B RIE , BHAT /W4 i 5+ IL - 18 1L
-6 FIl TNF — o, B HLRAEH . % A, —
AWt R L AR RIGE ML B EA T
PR WIVE LR T ZE AT S IR A PRI FE, DI A
PLAR 25000 T R R KR

SE
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