DOT:10. 19405/ j. enki. issn1000-1492. 2016. 04. 015

- 526 - ZMEARFFIR  Acta Universitatis Medicinalis Anhui 2016 Apr;51(4)

W 4& & pg B 18] . 2016 -3 -8 8.:29.01
OCHEMRR O

A 4 &t B L3k - hiip :// www. cnki. net/kems/ detail/34. 1065. R. 20160308. 0829. 030. html

FEB Z AT AW Y12 HURTE MO

Bz, & &R, %

HE BM MEBAEERGHREMENBEEMNEY
YI2(HY-12) 33t L RIE TN i B2
(LPS) #ll3# RAW262. 7 AU MER ™4 4 AE Bl F, ELISA 3l 2
S0 B Ak 43 20 e S R B8 (R 7~ ( TNF-o ) A EL 404 266 (1L-6) Y
JKIE , AT Ot BE S R M R F TNF-o 1 IL-6 425 B A
BEHAIEHER HY-12; R =f 8 R 80M R
Ho Ak i SURBEH S/ BUR b Bk 38 £R 58 244 1 B 800 R
EFIPEXRTTR(AA)  EE HY-12 MHTRIEM. BRIk
O HY-12 LA 85 i 3T 46 5 5 HY-12 (100,200,400 mg/
kg) S HEBUNR B R 24 R EA AR E M HEEM,
HY-12(200 400 mg/kg) GE . 2530l /> BUE Mk fik s HY-12( 100
mg/kg) 7E3 h A5 h %t/ BUR KA B & 69 M 1 4E L HY-
12(200 400 mg/kg) FEAK G 1 h FFIR ™ HITR, £ & Dt
[F) 5, 357 BA B A AM A A s HY-12 /B AA BRI RIE R
Tt A — 2 A 15 B, HY-12 (400 mg/kg) X AA /)N BRI 4k
A Pl i A R LR I A IR LA K M R A
TNF-a IL-6 % — & AP HI M A o %% s R - B 1 37 p65
B BR (L 7F SE SN P EE A E SRR 45 B B R 2
ABERAAL poS XK KT THEMM ., it HY-12 AR
SR TR, b & M FI AT BE 5 4% NF-«B @ B E A
*.
KR HY-12; /NG ERPAK ;B MK R G W R
hE4SHKS R 285.25

STHRARETD A STE4HE 1000 — 1492(2016)04 - 0526 - 05

18 R F R SRR —Fh, HA B E A 5L
M A R A BT R B B TR R
VR (AnBR3FRR 5L S A 55 ) AR 47 P4 B2 400 g 4 4L RO 11K
A E AL R R R AR RSB E
B, BARBEERARMRGEYFI AL, AhT
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HATH B K 5 R 4 (45 81473268 81273526) s L B Fl
ORI E (485 :1301042212) 5 LT 1 SRFLE &
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J, & BRR, BRI ST

HP R, D IRG 2SS IR BUR , il 4 %
SEPRARF MR IE , X RS T HAE MK R
Mo R T Sl —8 5, A TR E 3 12 8 1
T BT — RN R RT3 KT
SMNPLRIE T BT , B B LS B B B RS
Y HARHAZG R R R B A BRI T 259
Bk, ZHIRER/DRERE BH KRR
RAW264. 7, BEHUAR A 15 105 40 48 RE S 1L, FfF 42 )
BRG] RAW264. 7 43 W R A K F 8 B R4
Y Y12(HY-12) , I B S MR AL ( Z 2R B0N
SRE A A SOSERGE / BRR I A ) LA B — i@
PRI 35 G 5E 447 ( Freund ' s complete adjuvant,
FCA) BT84k 71 ¢ 15 & (adjuvant-induced arthritis
AA) IR AN HAT R A

1 #H57TE

L1 3% HEEEYIR/NR 192 J, HfELY,
18 ~22 g, H LB LI P05

1.2 FERAH HY-12 BER(LZBERKEY
YBAREE AR E & E >99% ) ; B & T
ORI BB ERAR)  ZFR( @R
2R A AL S 20120210) 5 A 3R (£ E Sigma
AT /NRE RS E MR R RAW264. 7 ( 1 4 i
JE) ; DMEM 5375 (3£ [E Hyclone 23 d]) ; a4 M4
(FLMIUZEF LR BT -20 CUKMRTE, 56 CK
%K1 30 min J5{§ F; DMSO . FCA ( 3£ [® Gibco 2%
7)) ;s MBI IR FE H T--o ( tumour necrosis factor-or, TNF-
o) ELEHEAZE 6 (interleukin-6, 1L-6) ELISA {3 &
(FEFENEYHEERAF) ; TNF-o IL-6 15
%K F-kB (nuclear transcription factor, NF-xB) V8
{3 p65 BEER 1L (p-p65) — i ( £ [E Cell Signaling 2
H)) ; Western blot 5T (LT EZ2 &M A W ARG R
NG DS

1.3 FEMFE EMKNE(HEEHLE);
NAPCO-6100 RYANMEHEFEFE ( 32 [E SHELLAB 44 d]) 5
Western blot B jk{ ( 325 BIO-RAD /AH]) .

1.4 7%
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1.4.1 RAW264.7 fm b 84 35 52 HUETF R
RAW264.7 403,37 CRIBRBMIE, MAE 10%
fa4 M 7E#) DMEM 52 285355 4 T 37 C,
5% CO, WGP IEFR.6 h E R IEFE, 4
A K2 d JE 3% —E LBl RS R

1.4.2 RAW264.7 mAtisicik L&+ TNF-o = IL-
6 Wl BRI A KRB L 5 x 10/ em” #
FFF 24 FLARH  FR A4 K & 80% , 23 BN A AR TR]
MR, B4 3 MEfL. TRSENEF
28 FERIZH [ B %5 %% (lipopolysaccharide , LPS) 1 pg/
ml] \HY-12 (12.5.25,50.100,200 pmol/L) . ¥ 7
F 4 (200 pwmol/ L) FIFHEZH (BRI UCAK 1 mg/
ml), Z5¥VER 24 h J5 , B4AAE L&, 1 000 /min
B0 15 min, &L ¥, ELISA B:05E 15 W &
i B ¥ TNF-o #1 IL-6 5 &,

1.43 —9FEFFIAFHKBERGH & 5%
U RN 48 R R BENL N 6 4
IEE 4 #ERIZH HY-12(100,200 ,400 mg/kg) 4H . FH
MG (TR T AR 45 me/kg) . HEB 4525 ,3E4L3 d
[HY-12 ZE{# FHRTLL 0. 5% ¥ B 5 4F 45 2 4 (CMC-
Na) BB Sl AN E ], EFHMERIA LS TH
BIRF CMC-Na, RIKAZE 1 h /NRATRT
JERESIRE R A S0 wl (BRIEEHS) A H
YESTHR,1.5 h JE b 38 /N IR BRI By TR E, A 9
mm FTFLAS E N E 6] —ERAL4T TR H fr, H
FRVEFRE,TE MK IE 2, MK LIE R
EAHRERERER, MHE(%) = (HEAH
Wik - A 2540 B Rk ik ) /A BUZH B ik < 100%
1.4.4 AXERFFIARNBERNGHE LK
o BB/ 48 HMEMERE BEDLS 6 A IEH
40 FERIZH HY-12(100.,200,400 mg/kg) 4 . FHPEZY
A (PTEIDCHKR 45 mg/kg) . BEFA,HLEE3 A, IEH
SR RY 41 45 T AH Y AR AR CMC-Na, AR IR 452y
JG , BRIE# 4 oM A R BE R T ST 0.1 ml f XUE
(10 mg/ml) , FE K5 1.3.5 h 2 M &1
MR B A, MR EAEBRENMBRFGE
1.4.5 FCA BTRC K AA BEA 641 & 5 4o al
BN, 96 H, M L0 6 4l IEH 4 .
FEREIZH HY-12 (100,200,400 mg/kg) 20 . PH M 25 40
(BTHEVCAK 45 mg/kg) » BRIEFH AT R/AHA/PRL
J& Bk MTEST 0. 02 ml FCA B4, 1E# H/NRiE
S RMAR R R A R K,

1.4.5.1 FCA 8/ AA BMPAKINEE  FEBR

IR G 7.14 .21 28 K43 51 /N R A 2
INER, KE = BURE AR - MRIAEH, Bk
Ja%6 14 K,/PDRARHEXRT R (NRMERZE
AR ERARETREE) . W 14 RFFIR, B
EHANEMAN G RNRERTAT—ERNES
Y, &L 14 d, EHHMERIE 25 T F B CMC-
Na,

1.4.5.2 FCA FF8U/MNER AA MERRERFL RS
SR RIS 28 K FshBkERm, 1 500 o/
min B> 15 min BUf0 ¥ , ELISA Bl %€ TNF-o #1 1L-
6 FH. BUNRKRICTY, BE 48 h J5,EDTA {554t
3830 d,HE Ju8 , B/ NEAR KM R AERE
1.4.5.3 FCA Fr8UNR AA W B4 2 R E N F 10
W 25 28 RALFE/NER, HRZT 100 mg B 5615 3 iR A
L ZBRADBIRNHLSE T, Western blot 24l
ZH4R TNF-o IL-6 H p-p65 BIFEIX,

1.5 ZitZ4b 8 SR SPSS 17.0 #7404,
B LA x 5 KR, 4H[E LKA One-Way ANO-
VA %5, FrA R R SRS

2 HR

2.1 HY-12 3t LPS R ## RAW264. 7 40 f & 5
BEF TNF-o 70 IL-6 Sy BOR I SIE ¥ Mt
B, LPS HI%/ BUS & E W 240 ffa 43 W6 TNF-o F1 IL-6
Bl e, Wk 1. g SRR L, P25 4
B LABA B H) LPS Hl3# A TNF-o 1 IL-6 433, 3 H
HY-12 #)55 vk BE 28 (100,200 pmol/L) %t LPS #]{#
) TNF-o #1 IL-6 43I0 F B B KIE R, H 5%
BERAWE,BRELH, KU HY-12 Gedm] LPS #
B RAW264. 7 4 i 48 5E R 7 TNF-o F1 IL-6 1957
W, BB —E B RIEE

#F1 HY-12 % LPS #iE A RAW264.7
M EE R T iR M (ng/L,x +5)

2151 TNF-a IL-6
EH 659.77 +11.04 52.54 +5.57
R 823.96 +25.32" 87.67 £1.81°
HY-12( pmol/L)
200 651.57 £30.03" 44.74 £5.94"
100 667.15 £15.26" 50.98 +4.90*
50 776.42 £19.11 77.72 10.42
25 801.35 +27.84 77.96 +2.79
12.5 829.82 +19.37 75.20 £6.28
FH 24 594.21 £20.62% 42.23 £0.62%
BEE 680.37 +18.53* 52.42 +3.84™

HIEHA I P <0.05; SHBI AL "P <0.05, P <0.01



« 528 - BHEAKRFEIR Acta Universitatis Medicinalis Anhui 2016 Apr;51(4)

®2 HY-12 WRRXRRESNRBIKARIE(mln=8 xxs5)

250 1h 3h 5h
E 0.087 0. 061 0.069 +0.032 0.110 +0.077
o8] 0.419 +0.071 0.476 +0.119 0.385 +0.127
HY-12(mg/kg)
100 0.314 0. 108 0.408 +£0.037 0.347 +0.053
200 0.249 +0.072" 0.292+0.090 " 0.298 +0.086
400 0.194 £0.062" " 0.227 £0.098 " 0.328 +0.122*
PH 24 0.182 £0.095* 0.204 £0.118" * 0.282£0.004"

SRR A " P <0.05, %" P <0.01

2.2 HY-12 3 f XERF S/ R 2B MK &2
FAXEBBRIE 1 b, /NEURBRIT 4G B B AT AP
S fE, 293 h ikE %, HY-12(200.400 mg/kg) F
ARG | h FFIEF=AITAL, Hh HY-12(400 mg/kg)
TE BT ] S A B B HIER . W22,
2.3 HY-12 3t ZRFiF S/ R H I Bk &9 #0514 A
HY-12(100,200 400 mg/kg) ¥ — H H 5/ LB
BRAME RAEA AR AR 0 0 E A, B HY-12
(200 400 mg/kg) H SR LB LR A LRITHE
o W3,

xR3 HY-12 HZ-HAEFIDREMMAMHER (1 =8,xx5)

45 B (mg) PR (% )
E# 1.32 +0.63 -
v 19.57 £3.21 -
HY-12(mg/kg)
100 16.32+2.18" 16.61
200 15.17 +4.66* 22.48
400 14.79 £3.57" " 24.42
FHTEZYy 14.45 £2.58* " 26.16

SRR P <0.05, " * P <0.0]

2.4 HY-12 3t FCA FiBUINR AA B9
2.4.1 HY-12 2t FCA BT 8/ £ AA R AP IR 69 %R
BRRA/NRA TG EMIKTERR IG5 14 IR
Hgr R M. HY-12 H/NBRANB R G F A HEE
H,HY-12(400 mg/kg) AT B B2 M I BOR 556 28 X
NSRRI, TLR 4,
2.4.2 HY-12 3f FCA 8> R AA foiF TNF-o #»
IL6 K-Feg%ehy SIEFHAE BEUABRESE
28 K/NERIMTE TNF-o FIIL-6 Bl B FL i, 5614 K&
F/INEL HY-12(100 ,200 400 mg/kg) , 45 5L & /5 HY-
12(200 400 mg/kg) £H fE B W40 /N B 1L 7 TNF-a
FIIL-6 f 7K, L HY-12 (400 mg/kg) 4140 il 4E A
AR, WES.
2.4.3 HY-12 24 FCA Ff 2/ R AA B 2 F B 3EL
Loy #eh BIRLUNEREOCT HE @ 8RR R
PR MR, R NG D % v, T L R IS SR 1l 1) 3K

HREHAS, KT EREBEALN, HY-12 4 /)
BRL A RE 1 M AR T 38 /0, DR T R H BR AR M B N T 2
H 1 HY-12(400 mg/kg) 40 R A 2 H BA B /> FHERY
H, 5 HEGABEAEY . WE L,

A

F 8 F
1 MEEXHTHERE x40
AR AL B BRI Co HY-12(100 mp/kg) 413 D: HY-12 (200
mg/ke ) 215 K 1HY-12(400 me/ke) 20 F: [RPEZG4]

2.4.4 HY-12 s+ FCA Fra % AA AR X2 B F
KT Fch BRI/ OB IR 2 TNF-o A1 IL-6
MEXAKFHESTEEHE, AT HY-12 G,
B g 41 TNF-o F01 IL-6 ) 2235 K T R, Hd LA
HY-12(400 mg/kg) 2B 5 MM . ££ HY-12 41 p-p65
BRI KBRS . LAl 2,

3 Wi

% W T I8 A 0 HY -12 {4 Sh 4 1) LPS 1 3 1
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#£4 HY-12 3 FCAES/NE AA EMBARIN (ml, n=8,x+s)

419 BIR 14 X 2 X 28K
ER 0.071 +0.050 0.083 +0.022 0.121 £0.034 0. 108 £0.229
Ky 0.051 +0.033 0.138 +0.057 0.219£0.032* 0.249 £0.025 °
HY-12(mg/kg)
100 0.050 +£0.047 0.125 +0.068 0.154 £0. 067 0.198 £0.035
200 0.064 £0.028 0.117 £0.016 0.133 £0.073 0.140 £0.044*
400 0.063 +0.040 0.094 +0.054 0.127 £0.043 0.131 £0.550"
BHPEZY 0.060 +0.035 0.109 £0.049 0.132 +0.040 0.126 +0.570*

HIERHALE: " P<0.05; SHBMA R P <0.05,%P<0.01

#£5 HY-12 ¥ FCA ES/NR
AA BERFHRM (ng/L, n=8,x +s)

21 5] TNF-o 1L-6
EH¥ 550.333 £25.324 18.384 +1.623
i) 854.667 +21.877" " 71,897 +8.246"*
HY-12( mg/kg)
100 786. 833 +8, 808 57.590 +2.314
200 739.000 +8. 846" 36.308 +5.390"
400 621.333 +19.035" 27.744 £2.195%
P2 602.167 +13.137* 27.590 + 1. 880"

HIEHELHE:"P<0.05,"" P <0.01; SEBMAHE:P <
0.05; "P <0.01

TNF-a

PpoS e (S D G G e

Practin — —— D G S ——

[ =ITENE-0
M IL-6
= p-p65

0.0

2 hRBXYiREALS TNF-a,IL6.p-p6S BEAFRILKAE
AEBER B BRI C HY-12( 100 mg/kg) 41; D: HY-12 (200
mg/kg) 4 EHY-12(400 mg/kg) 81 F PS4 5 IE R4 S P
<0.05,"* P<0.01; 5L HLAE . "P <0.05, *P<0.01

RAW264.7 43 b TNF-o #1 IL-6 (4E, e B A
BIFH ARG G HY-12, TNF-o B—FI R4

PERAERIARIE R T, ] B 2 51 2 itk BURE AR 28
MM T — 5, ERRAEAHK W, HEE
Bl 2 A, FIRMMAT, HF&E L1 fIL6
AT G| R REE . TNF-oa FiBRHSHFEZANLKRKE
K, BLIG P K 3% 1 B | BB AE | 100 A B 6% A B
£, 6 R—MEHMAREET, TEHERE
WL D AT B2 0 AR A R G W R . 16 7E
SEMIROL R NE EMET R REEEEE
A, RE ML B 40/ T 4000 . SR A SE i &
EAERERE T, R &R L6 £ES
LB H UM, i A SRS 4RE
7~ HY-12 B4 (100,200 wmol/L) XfF LPS
WH TNF-o 1 IL-6 #9730 BA B BRI HIER , B
SEHAZGYIE B R LB MR E ST, Hik HY-12 B
A4 LPS FIEHT TNF-o F1 IL-6 8950 IEF o

R BB B A0 A SRR N U Bk
AR PIRPH SRR B R AP R, I RAR Rl
EBEHLH R BUE T L 5E A BN R WU A AT 4
BABEERL SRR MEY K, 4008 AT
BN, RAEAA MR IE , 3 AR E-ER 28 R IEK
o R AR — A H B TN R 2
PIRERR I E SR RAE AL, M5/ DR A
TEAT A ORI RE 7 AL R AR B 40 LB 9K . M il
B E B KM ER N, 4RYENA,HY-12
Xt 2 IR U A A USRI T /D B A
BB WHER, B SRR R AN ERYE
BEMREM, KR a8 M EAAY, 3#R,
HY-12 RABEITIRIEN

VB AA BRI R — B B T AR AR R, A K
TR RIA 2 R M KT RAE, AT MR 5 &
R E AR, BFR RUT, AA RIGE RS
A0 40 O D5 0 4% 9 2R 0, 42 A B F (IL-1\IL-6
TNF-o) FI40 5 [N - (IL-10) 89K P45 5 7 H 2
fii, o TNF-a 55 AA BORTE S L, 2 52 MR
LR, WK sE A B0 MO BB o AR IR 5 R AR AR
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i, SECT HIEIA H4h JL-6 R AA hEEE [3] Nandakumar N, Rengarajan T, Balamurugan A, et al. Modulating

ﬁﬁ\ﬁ JIL6 E‘E% %%%B?émﬂﬂﬁiﬁ% %‘,ﬁ%}%a }JF ;ffﬁ:ls ofﬂhesperi;]in onb key I-urbu:]y(l:ate-r?t-lal)(.)li}:.inglenzymes,
o . . ipid profile, and membrane-bound adenosine triphosphatases a-
1%%;@{@&2@@%&[] IL-1 iﬁ] TNF-a ng&:éEﬁﬁZiﬁ g:instr'); 12-dimethylbenz(a) anthracene- inducedpl)re:asl careino-
ﬁﬁﬂ;ﬁ%o E AA Eﬁzﬁ%ﬁ% EP ’ NF-kB %%%j genesis{ J]. Hum Exp Toxicol, 2014, 33(5) ;504 - 16.
BEMREBEBZ "' NF-BBBIELTLL (4] 2 5.5 &3 2% 000 S50 0 0 L6
R 35 2 RA5E A F FRIB K LR R, R 5000, EMERFAEER,2011,46(1) 36 -9.
%[ﬁ¥ﬂﬁ%?[m . GEEIEE] HY-12 REM % (5] #F 4.2 B8, % BRI KEENEXYRIE
. N Fr1E AT, ] 2 F 4 , 2008 ,24(4) :494 - 8.
AA /NBBY L3S TNF-o IL6 fIKF, 7ERBRERX 6] zgfxﬁﬁg ; qffl;lﬁg%% p I(T;WM*A*A
+- &k 3 dsp=yEad 3 ' ’ e JLE o i
17, HY-12 e o BREL SR SRR , LSO 1R AL P X1 6 1 B0 10 5 40 AL B3 0. A AR B
LA BEINRCE R H R WA —E I HIER 2 2010,37(13) 2590 2.
AN, Western blot 45 R g~ , HY-12 ¥ EAH (7] kS REE, FHEE, % BREBHCTREH 116,118
) TNF-o 116 /K - th B SR A A 1% o o 8 B 4L M CRP Mk AL R B X[ 1] A S e ey, 2009, 22
(2):155 - 7.

TNF-o IL-6 7K -8 B AK FHIARI 4, HY-12 M4l 4

X (81 £ . B, RIb. KRB LT LB E SAA IL6 KK
JE A F TNF-a | IL-6 1) 315 0] B8 2 i@ i3 )85 NF-«B

XTI EMEES:, 2010,31(35) :6476.

H/‘] ‘?ﬁ 'f‘kiﬂﬂg o [9] WangSJ, Tong Y, Lu S, et al. Anti-inflammatory activity of myr-
. icetin isolated from Myrica rubra Sieb. et Zuce. leaves { ]J]. Planta
j}%—xlﬁk Med, 2010, 76(14) . 1492 -6.
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18(3):386 -9. [J ] CEMB: e 2R L, 2007 ,29(4) 1483 - 6.

The evaluation of hesperidin derivatives Y-12 anti-inflammatory activity
Tian Yuanyao, Li Jun, Huang Cheng, et al
( School of Pharmacy, Anhui Medical University ,Anhui Provincial Laboratory on Bioactivity of Natural Products,
Anhui Provincial Engineering Research Center on Active Components of Natural Products, Hefei 230032)

Abstract Objective To screen out the derivative with better anti-inflammatory activity of Hesperidin. And its an-
ti-inflammatory activity was also evaluated then. Methods We stimulated RAW264. 7 cell strains with lipopolysac-
charide (LPS) and then inflammation cytokines tumor necrosis factor alpha ( TNF-a) and interleukin 6 (IL-6)
were measured by ELISA. And the anti-inflammatory activity was evaluated on three inflammation models( mice ear
swelling induced by xylol, mice foot swelling induced by carrageen glue and mice adjuvant-induced arthritis. Re-
sults  Derivatives of hesperidin 12 (HY-12) had better anti-inflammatory activity; HY-12 (100, 200, 400 mg/
kg) on acute inflammation induced by xylene in mice auricle had different degree of inhibition, HY-12 (200, 400
mg/kg) dose group could significantly inhibit the ear swelling in mice; HY-12 (100 mg/kg) in 3 h, 5 h had obvi-
ously inhibitory effect on mice foot swelling, HY-12(200,400 mg/kg) in inflammatory started producing curative
effect after 1 h, at all time points it was significantly inhibited. HY-12 also had certain inhibition to inflammation of
rheumatoid arthritis mouse model. HY-12 400 mg/kg could significantly inhibit the secondary side paw swelling,
serum inflammatory factors, local inflammatory infiltration and the expression of TNF-a and IL-6 in synovial tissues
of adjuvant-induced arthritis mice. And nuclear factor kappaB p65 played gets a major role in regulation of inflam-
mation response. Conclusion The above results show that HY-12 has strong anti-inflammatory activity through
regulating the activation of NF-kB.

Key words derivatives of hesperidin; mice;ear swelling;foot swelling; adjuvant-induced arthritis



