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WA BERE LPS i S RAW264.7 SR BT 112 A B LR 5

KA HERFFAR L ERZ 0 TR HRE!

(LM BEZy s whghegke, 7N 5100065 2.0 KA ERE 7 M 5100065
SALIN T IE PR A AT 20 S A PR 7 L) 4 B 525144)

B E . Hm AR (Rhoifolin, RHO) X 411 14 i £ # (lipopolysaccharide, LPS) 5 5 4 /) Bl 88 % B 1
Yii il RAW264.7 4t i 48 i 455 7008 i 4 kR 19 5 i), 9 ) FL AR I AL 7 125 IR 295 (0.5 g » mL ™) M A 4b
AR RAFH RAW264.7 41 24 h #E 57 R SR I RAERL AL, LI MTT 3200 R R B RHO % RAW264.7 41 i (1) 5
PR Griess i 71 ¥ 46 0 — & AL & (Nitric Oxide NO) [ %, RT-PCR ¥ #6041 fitg v fif 98 35 38 R F «(Tumor
Necrosis Factor, TNF-a) » 4% 18(Interleukin-18, IL-18) » H /& 6 (Interleukin, IL-6) ) & iz , R | Western Blot
ERI MAPK 5@ B P CEAN S E 4R . S A BAMLIL . % LPSiES T . RAW264.7 411 51 80R K
F NO,TNF-a, IL-18, IL-6 (P <C0. 01); 51 A1 40 4§ [t , 25 ~ 100 pmol « L' RHO T 81 & T i LPS i 5 ¥
RAW264.7 40 Jfd BTt 4 4 I NO, TNF-a, IL-18 F1 IL-6 (P<C0. 05,P<C0. 01), 3 & ¥ B 4 59 57 AR 11 06 25 1 3
BT 3 AN [ R B A4 T Exk A1 INK SRS 09 B W2 1k 2538 . RHO 7] LURI I LPS Fr3thy RAW264.7 20l 42 5 2 b »
W S RE B F NO 43 W, 4 TNF-o, IL-18 1 IL-6 mRNA 14 i, 0% INK/SAPK } Erk 15 5 38 #% 7] 68 & H i
S AL Z —.

KR EE M I MR T AN E 1B EN K 6

FE S E S R285.5 MHEkRERD A

JIE Z K8 (LPS) , J& 5 2% [ % 1 20 M B 10 4H AR 43 2 —. LPS B AFEAE T AR v 0 850 I, =3 1 il i &
BERNFENR T A AR & ST BN A AR B0 8 A3 A P G A0 L AN R A L AR LPS 5 R 23 KR 4
Ml A 2 -1BCIL-1B) « e IR BE Kl F- ( TNF-0 85 4 0E K, 38 1 A i A A9 R 00 Rl ok R S e R g8 7 A
FIAEF o AH 3 f5 2 X6 AL AR 15 J s A% 5 A1 % 4 B RORE SN - i T R J 2 3 B I e oy, & e T

A LSRR R Z o R 25, o KT 272 — ARG LA IE B R 2 4. LIE B A T e AR AR B
FERW], EAGL B B B AR kY PR S 2R A O B AR A S AL E T
TRIT ZIR R 22 K IR T AN RARAE L gk 1500 LA b A R R s MR AN LB T R
A5 15 A 20 P R %) 0T o 25 L 5 SR R O B A A0 R I i R T A R Y TG AL, HoT A R A
(RHO) & 2= W5 #H 1 10 £, B BWEL AL B H RAE B T A RHO A DL 240 M X
S T 1 K SRR e A 78 v % g S L AL BRI TG A D& TR AR AT R A AL A4 AR DG iR R e AR
SER AR LPS 508 /N RAW264.7 W3 4 L35 £k, 2 57 1A A1 28 R A5 8D 5 58 Az 0 3 4 ) 1 %o &t e L= 3 v
NO 953 Wb & S R AR F TNF-a, IL-18, A 1L-6 A /KF, & MAPK {558l P CE AN S =, B1E
F5E RHO Bt 2 AE FBLE A W RHO 7EHLIAR S BBt 52 55 8 [ B 5% g 1) 0 =LAk o470 4% AV FHAIL .
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1 #H5FE

1.1 A/

ANECER A B WA RAW264.7 4i i 0 F 200 v [ 4 YR i B o0
1.2 KAHIKH

SR RS GT R (256 2 A SR P o A5 A g i L e e T AU — ARk T AR Al KT 98%0) Al B
g Z 48 (LPS, £ [ Sigma 23 A .5 1.2880) .DMEM 40l fifd 1% 5% %& (3£ [/ Gibeo 2 A1) - NO 6 It 77 £ (R &<
AN AEY) TR 519t L T A Y TRA BRA R4 8, TRIZOLReagent RNA 2 B 5 1 { 52
[# Invitrogen /A Al , 45 H i marker 1§ F 3£ [# thermo A &), — P M P F Cell signaling technolog 23 &,
B e i ) 5 0 38 2 K
1.3 A &
1.3.1 s 5440

ANERCEAZ BB A I RAW264. 7 4 L 55 3% T &% 1020 iR 45 1% (9 & o DMEM 85 3% v, IR 3 m
100 mg « L' H®HEK,100 mg » L HEH R JELRIEFAIET KM 37 °C, 5% CO,, FaRMEHR.
1.3.2 RHO % RAW264.7 40l 1% F1 /95 Wil

BAE KRS RIFA RAW264.7 4000, #25FL 5 10° A 4RHEAh T 96 FLA .9 F 24 h JF A T A
W RHO(3.125~400 pmol « L', | DMSO %t . DMSO A2 I T 0.2 %) A B CREAS U % 6 N2
fL) B 4350 A 24 ho48 hJE , FEHRE IR L, AL MTT(0.5 mg « mL D IFW 20 pl, 4k Le 1 37°C F R 3%
4 hy/ND IR FE MTT %W i 150 pLDMSO, 7E#R3% & 1R 5 min, 78 BEAR L T 490 nm K 4 K5 D1
5 (OD fH).
1.3.3 40l NO & &2

RAW264.7 40505 P8 5% 2= 5056 f 35 A0 IR B 2 10° A/ mLF 40 e i 6 FLA . & L2 mL,
¢ 0 B0 BE ) 45T R R A RHO(0,25,50,100 pmol » L7, LPS(0.5 pg « L™, Dex(1 pmol » L™1),
F37 C.5%CO, FAEH 24 h J5 A A0 FIE W 50 pL. A 96 FLAk P, & FL 50 pL, B JS A Griess
Reagent [ 50 pl.,F 37 C HEM N 10 min; /5 [ £ FLH A Griess Reagent [l 50 pL, IRFIR A,
F37 CHEGK MW 10 min J&, T 540 nm I K A0 A 0 4% 25 W6 (1.

NO Fig=[1—(A2hfL A—XTBERFL A)/XFREFL A) X 100%.
1.3.4 Real-time PCR & TNF-a,I1L-18,1L-6 mRNA 335K F

N E5 FEA OB 20 M A, W S b VR PBS W TR 2 0l 5, TRIZOL M4H o 82 BCE RNA, fin i &
DEPC 7K ¥ fi# J5 JH 48 48435600 B A T 4R B2 B RNA A #5408 Ll A260/ A280 1E 1. 8~2. 0. b5 LA
0.5 pg Total RNA AR , S5 5% i cDNA, S 2B S 37 °C i 15 mins 85 C .5 s 2 1k b 5w LA
c DNA AR HRR (F D B EL R 95 C.30 s; PR 95 °C.5 s5 60 C.34 5,40 ME
s SEMIE R 95 °C .15 s; 60 °C,60 s; 95 °C,15 s.Real-time PCR 458 ] 272+ 8.4 mRNA 140X
oy =

# 1 BHEERE T YRS

genes Primer sense Primer antisense
GAPDH GGAAAGCTGTGGCGTGATGG AGCTCTGGGATGACCTTGCC
TNF-a GCCAATGGCATGGATCTCAAAG CAGAGCAATGACTCCAAAGT
IL-1B GGCCTTGGGCCTCAAAGGAA GCTTGGGATCCACACTCTCCA
1L-6 TCTGGGAAATCGTGGAAATGAG TCTCTGAAGGACTCTGGCTTTGTC

1.3.5 WM LPS 519 RAW264.7 41 MARK {3538 I 19 5% i)
PEXT AR KW E AT RAW264.7 3% 2X10° A~/mL #8005 6 LT, BFL 2 mL, FAMEEFE KL
80 % B}, 45 LPS (0.5 pg/mL) FIAEIWEE ( 25,50,100 pmol « L") BFEMF/EH 3 h E 4, mA
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RIPA 2R B0 1 550 L 3R BUEZE 1 ok FH BCA 3R 2 s iA e B 3R (R BE RV (L RE A DL 30 pg 30E47 5 %00k
il 8% SDS-PAGE 4385 it B vk » #5 . 5 % BSA £ 1 h, p-Erk, p-JNK, Erk, JNK Hi /&8 & 8%, 0w
R E 1 h,ECL 5.
1.3.6  HdEmbr

SEEHUHE R H Graphpad Prism 5 8 F 4 8L E 7 2243 M Cone-way ANOVA) 1450 B 7 ik iE 17 Ab B, 52
W R x4 s RoR A E] HHGE H] Dunnett K50 )5 ¥ #647, P<<0. 05 o R G2 B W22 5.

2 # B

2.1 BFZEREI RAW264.7 ARFZHENE

Z A AL BE () BT B T AL B RAW264.7 I 1 184 5 A7 3] 17 AS [ R BE (40 ol o 9 L 00 ) % 5o o I g
{140 750 2 A R P T R ) 9 B8 A R AN R AE 24 h D 48 h AR BEAS R TG I S X)L R LR 2. A BRI
1 24 h F1 48 h By B KA H R BE (1G5 43 %~ 427.27 pmol « L ',456.80 umol « L' 3EF 1C,, BU45 R,
PEHCH B A 25,50, 100 pmol « LAY BF S A7 1 A 5 S 5256 /Y e

F2 HRHEIT RAW264. 7 HAEEMBERMNZME (xLs,n=6)
Group 24 h 48 h

control 100+0 10040
RHO(3.126 pmol « L™ 1) 101.00£7.72 92.3347.20
RHO(6.25 pmol « L™1) 92.1745.19 89.17417.57
RHO(12.5 pmol « L™1) 90.67+6.08 86.33+7.11
RHO(25 pmol « L™1) 89.1748.47 83.00+3.74%
RHO(50 pmol « L™ 1) 81.33+3.23 80.67+4.17" "
RHO(100 pmol « L™ 73.83£7.08" 70.67£1.75" "
RHO(200 pmol « L™ 1) 62.00+4.29" 68.00+5.48"
RHO(400 pmol « L™1) 60.5045.47 59.17+2.78" "
Dex 97.45+5.98 95.7847.52

. » P<<0.05 ,vs control; * * P<(0.01 ,vs control.

2.2 HEWKEXNESHESFS RAW264.7 EVE MBI NO B9 2201

GPRIR 3, 5 [ A A e, B A0 205 2 W B 24 h 5 R E W NO; 515 20 41 A,
25 pmol « LYk BE BB H X NO B9 3 W Jo W A i /E H] B 7E 50 pmol « L' F1 100 pmol « L™ 2 &4
il RAW264. 7 B4/ NO B, 2 R A 515 2 X (P<{0.05), & 2 5 & 1 aJ 8 3 &1 4 6l
RAW264. 7 4iifd NO BT REJE i TP i il RAW264. 7 40134 586 518 1.
2.3 HFEMERI LPS S RAW264. 7 EME il TNF-a,IL-1p #1 IL-6 mRNA &iX

M 3 ATLUE M, 525 A, 5 LPS Hl3 RAW264.7 B B4 )5, H TNF-o IL-18 #il IL-6 mR-
NA kK IN(P<C0.05). 24 5 LPS 4 b # it . BF B 7 45 1k B 2 mT LAl RAW264.7 4l i 3235
TNF-o IL-18 1 IL-6 mRNA (7K F, H 5 80 H WY 8 1 7] 2 40060 1

£3 BHIEHEX LPSiESH RAW264. 7 cells TNF-a,IL-1B #1 IL-6 mRNA RiZH &M (x +s,n=3)

2531 e TNF-a 1L-1B 1L-6
2 - 1.05+0.05 1.2340.09 1.1240.08
LPS 0.5 pg + mL~! 26.354£2.41" 54.8944.94 " 13.67+0.72*
LPS+RHO 25 pmol + 171 9.734+0.88" " 34.0442.91 3.9040.45*
50 pmol « L1 2.7240.15%** 32.2143.31% " 2.91820.20" *
100 pmol + L™! 1.814£0.09* * * 19.5941.94* % 1.75940.14* %~

% P<<0.05 ,vs control; * * P<(0.05 ,vs LPS model; * * % P<(0.01 ,vs LPS model
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2.4 BHHEX LPS RIEA RAW264.7 ERELZRBE p-Erk,p-JNK EARIZH M

PG Western blot 4558 (K 2) . 5
25 IR RRALAH L /N B RAW264.7 21 e 28
LPS JI#J5 . W4 m T p-Erk,pJNK
[ 2 Kk 7K (P <C0.05) S5 AT 4 A L 4. 25,
50,100 pmol « L " BF @M H/E 5. H p
Erk, p-JNK 11 B9 2 ik BE B 3 B H 0 &2 0
$8 R T 32 W v /L L B R B R p-Erk,
p-JNK & H £k i EH (P <<0.05).

(Umol « LY)

sofs [
L

3 -I:‘-.I- -L/[’_\, ROl E : 25 HM 50 PM 100D HN
DEX - . ] .
WP B4 ( Rhoifolin, fE 3 £-7-O-Fi 5 HOGR
EZ%% ) %M%T%Q:Ej IJ_I % IE] ':F' %E'EEX B’(] E_ﬁ __ll:l“[ l.:.l-rr.}l\ H_I_“”:-“l .; 'i'a-ll..:jfl, 01, vs LPS model ;
AR EX N N R e SN S
FES BT AT AR 2 D 2 AR L B R PLBEUEREER S RAW26L. T GITRERR NO BUITER] (xct s, =)

AT LE A e R IR A O B R %

KB A 25 S R Wl R im0 48] 20 W e i DR 1 4 T 38 OF 308 W B s O R R . BB 3 AR Y 3 T LA 3 #0 f) TNF-a
P 5 kA A A A SRR B DR B K i R v ) 8 E ST 5 T I R RS R A L v S B OOR T A R
H BB 2 7y HLRA B RS R ACR  HILAE AL 5K F RO 5T R BT TEA 1 52 35 o PRI A 0 B0 kA
HIRA R

p-lirk/Frk

P-lirk

JNK
ol = = Al 1)

P INK

GAPDH

-
=
= L0
LI*S =
i 0,5
RO 45 all 10
0,0
LPs +
s ol - = 20 al) 160
DEX )
Dex =

=), 05 and "P<0, 01 compared with the control group;*P<<(, 05, “P</0, 01, **P<<0. 001 compared with the LPS-stimulated group.
[ 2 BFREEREER] LPS 500 T RAW2E4, T A peErk, poINK S5 Ak i

2 (LPS) 2 22 [ 1 T 240 0 B ) 2 AR 70 2 — o E R P A o3 2 B 2B BT A J At R R R Y
E B EOR I3 5 A SR T G A5 L 0 A R AL S B R 4 S B S LR B G- AR T
7R ERE S I o G 400 R 6 2 BB L 5 BRI F A0 TNF-o, IL-18, 116 45 R f 43 321 R 92 80
A LPS A3 A% B WA i RAW264.7 20 i 57 8 A 240 J A5 7 L 25 42 T 5 A0 4 8 (AR S B 5% R 4R S5 LR
WEFELE R ARW] 0.5 g « L' LPS Rt RAW 264, 7 408 24 h J5, 40 i b3 WP A D0 30 NO Bl it
19. 01 pmol « L', 5 LPS AR . 45 T EFEA I T B2 )5 AT L R NO #9058 B4 ) 5 %
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iE SN 5 5 0 BRAL A L . #E LPS T TNF-o, IL-18 Fl IL-6 mRNA FJFRIA/KF W EW 5, 5 LPS BRI
A EE A [R] o 88 B 8 A% T I 4 10 3 5 W 40 . TNF-o, 1IL-18 F1 1L-6 mRNA ({4 i . H 5 HEFEE NO KF—
B 52 B I 1 ) R A G R

MAPKS {5 5 5 538 % th 22/ 95 W2 8 (LB 4 . Al & A DF e AR AE 4G — 200 AT I s 5 i i, |
Erk {5518 % . JNK/SAPK {55 i % 1 P38 MAPK 15 % i . LPS ] DLt 505 41 i 35 £k , i 5 ) LA L 2% 38
6 [ B B S MAPK 38 B 00 37 B 25 & AE B R AL VR FHE A5 5 0 I 2 25 5 R OAR A 40 B i S gz 3 4
AT SN AT T o R AR SE IR A BT T A LPS WS R L B A T X v 20 M A 1 S I G R L A5 SR R
B, 76 LPS 3R e B s s 4l b Erk M1 INK S5 3E 85 B 1k 8 (A0 325 K PR 0 0 & 25 57 Y B v i g
B LPS i % )5 . H p-Erk Ml p-IJNK B9 H KA B4R T 5 Joh ™ & i A D 5% 45 A0 — Bl W1 LPS
ALEOE Erk B2 INK/SAPK 5538 B 5 111 AS 7] 570 42k B 8 W0 76 IS L AH I 8 R 1k 25 11 7 38 38 KP4 AN [
BT W D0 B BT R X LPS i SR 40 Erk & INK/SAPK {553 B% A4 B 50 0940 1 7E 111

25 R AR SCHE O AN E K S E B T R A 20 B A A B MR RHO AT LU LPS % 51
RAW264.7 20 i 5 5iE 5 I /D 2 E L F NO 43, 30 il TNF-a IL-18 1 1L-6 mRNA & 5, #0#l INK/
SAPK & Erk 155 38 B v] fig & Hht RAEHLH Z —.

2 % X #
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Effects of exercise training and orlistat on the weight loss and
exercise capacity of obese mice

Su Kunxia

(Public Education Department, Xinlian College of Henan Normal University,Zhengzhou 451400 ,China )

Abstract : The 4-week-old male C57BL / 6] mice were fed with high-fat diet for 8 weeks to construct a model of nutritive
obese mice, the obese mice were divided into obese model group,exercise group,orlistat group and exercise combination with or-
listat group (combined group).The normal diet of mice in the same batch was used as the blank control group; the exercise
group and the combined group were moderate treadmill exercise, the other groups did not exercise; the orlistat and the com-
bined group were treated with orlistat, and the other groups were treated with orlistat solvent. After 8 weeks, comparative body
mass, Lees index, wet weight of fat, the shape and size of adipocytes of mice and exhaustive exercise time of mice in each
group, to study the effect of exercise training combined with orlistat on the weight loss of nutritive obese mice and the effect on
the athletic ability of mice. The results showed that both exercise and orlistat significantly reduced body mass. Lees index, wet
weight of fat and the shape and size of adipocytes in obese mice; exercise can effectively extend the time of exhaustive exercise
in mice and only with orlistat is no significant effect; exercise and orlistat combined treatment has a better effect, can make
obese mice to return to normal state, especially in extend the time of exhaustive exercise.

Keywords: exercise training; orlistat; weight loss; athletic ability
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Anti-inflammatory effects and mechanism of rhoifolin on LPS-induced
RAW264.7 cells

Song Xiaoxin',Han Ling®,Li Yubang',Chen Jialan',Lin li',Li Haibo®, Xiao Fengxia'

(1.School of Pharmaceutical Sciences Guangzhou University of Chinese Medicine, Guangzhou 510006, China;
2.Guangdong Province Hospital of Chinese Medicine, Guangzhou 510006 , China;
3.Huazhou City Zhengyuantang Citrus grandis Industrial, Huazhou 525144, China)

Abstract : This study performed to investigate the effect of Rhoifolin (RHO) on the secretion of inflammatory factors in
monocyte-macrophage RAW264.7 cells induced by lipopolysaccharide (LPS), and to explore its mechanism. RAW264.7 cells
were cultured with lipopolysaccharide (0.5pg « ml™') for 24 h to establish the model of in vitro cell inflammation. MTT assay
was used to determine the toxic effects of different concentrations of RHO on RAW264.7 cells. The levels of nitric oxide (NO)
was determined by Griess reagent;the level of TNF-a, interleukin-18 (IL-1B) and interleukin-6 (IL-6) in the cells were meas-
ured by RT-PCR; Western Blot was used to detect the content of related proteins in MAPK signal pathway.Data showed that
compared with the control group, LPS could induce the secretion of inflammatory factors NO, TNF-a, 11.-18 and 1L.-6 (P <<
0.01) in RAW264.7 cells. Compared with the model group, 25~100 pmol « L1 RHO significantly down-regulated LPS-induced
release of inflammatory cytokines NO, TNF-a, 11.-18 and 11.-6 (P<C0.05, P<C0.01) and showed well dose-dependent relation-
ship.In conclution, Rhoifolin also inhibited the phosphorylation of Erk and JNK kinase to some extent, RHO can inhibit the in-
flammatory response of RAW264.7 cells induced by LPS, and its anti-inflammatory mechanism may be related to the decrease

of NO secretion, inhibition the level of TNF-a., IL-18 and IL-6 mRNA,and inhibit JNK / SAPK and Erk signaling pathways.

Keywords: Rhoifolin; lipopolysaccharide; tumor necrosis factor a; interleukin 18; interleukin 6

[REHEKR ER~]



