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FEARERMARERAEM [Ca** lF B TNF-a RI¥1E

(EFAELYMER EFRFADEERHHAHATRESLRE KR 300071)
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Effect of aloe-emodin on [Ca?* ], and TNF-& production in peritoneal macrophages of rats
CHEN Li-jun, SUN Wen-wu, HU Fen, WANG Xin-yu, LIU Hui-jun, YANG Wen-xiu
(Department of Biophysics, Key Laboratory of Bioactive Materials of Education Ministry,

Nankai University, Tianjin 300071, China)

Abstract: Objective To investigate the effects of aloe-emodin on free calcium concentration
{[Ca*"];) dynamics and tumor necrosis factor (TNF-¢) production in normal and lipopolysaccharide
{L.PS)-stimulated peritoneal macrophages (PM¢) of rats. Metheds To assay TNF-a and to detect
eytosolic [Ca®* ], in single cell by MTT and image analysis system. Results Aloe-emodin increased TNF-
a production by activating of normal PM¢ in a dose-dependent manner, Furthermore, aloe-emodin caused
{Ca** 7, oscillation in normal PM¢, the medicine induced [Ca®*); increase, including calcium influx from
extracellular medium and caleium release from intracellular calclum store. Aloe-emodin showed complex
effects in a dose-dependent manner on LPS-stimulated PM¢. At low concentration, aloe-emodin could
attenuate the transient increase in {Ca®* 7} induced by LPS. The inhibition of aloe-emodin on TNF-a
production induced by LPS decreased with the concentration increasing. Rhein could enhance the inhibition
of aloe-emodin on increase in [Ca?" ), induced by LPS. Conclusion
characteristics of regulation on TNF-a production and [Ca®*]; in PM¢. And the regulation of aloe-emodin
on [Ca®" ] obviously corresponds to the regulation on TNF-u prodiction in PMeg.
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Alce-emodin has bidirectional

([Ca®*],); tumor necrosis factor (TNF-a)

RKREGREGPEHETERETENRE
TG Ia ST £ HF S AE MR W L R AR T BN
&1 (MODS) F BB ET R . MARHKES
BMBEEERMAR (PMe) BHEFRmMATEA:
AR EEAEX KN PMe B BRMEFFLEF-o
(TNF-o), X3 fe &4 (LPS) # iy PMe k8
¥ TNF-« § BEHMHER . KRKSEHEDH K
BAGEREERA NERFEEEZHITR. KEY
PMo BHEFENAAVER BRETRREN
PMe ARMMA HE Ca K E ([Ca®]) ARE
B TNF-o; R XA 8.3 W% LPS H# A PMe
[Ca** ARG fil TNF-a REBKED, KEPHHE
BEBRENAKE AER.ERER.AERT
B R EEN. SIRRAA AR LPS 38
f PMe [Ca®* [ R M & B TNF-« HRIEM
PHEAS KERMAZETREFISHL PMe,
U ARRBREWE LPS A PMo[Ca®™ 1H &
M TNF-a RERK >, hE~LLETRAKE
BRMERBYEANEY PMe HEBEMRR,
AELRFRATELEKREZEENIERN M LPS %8
PMo ByB i [Ca** IR0 B AL AMBH TNF-
H1E R HE
1 HE5R®
1.1 R Wistar X, AE 200z &

HONAERESRERDELFHESHNF.

1.2 #HWE5EN RPMI-1640 BHHE . REDF

(FBS).LPS (B H Escherichia coli 0111:B4) M
& (MTT), Fura-2/AM,HEPES (N-2-hydroxyet
hylpipe-razine-N'-2-et hanesulfonic acid)}.rhTNF-
e HEAERDWA Sigma AL FERKR.KH
HOKEM (B HN 98%) WE XBREGYHAE
Hbuln B ool CES K. NERERE
PIA S mmol/L EGTA, RAHAEHETHE
m Ca.B'i'ﬂ .

1.3 KK PMo %% B Wistar KB, ip 20
mL Hank's ¥, FERE R 2EM. 1 500 r/min B.L
10 min, ¥ 3%, A RPMI-1640 (10% FBS) 3¢
BER BARSHIEER 4h (5% CO,,37 C),
Fie I A, PA 5 R ok W8 A0 B, 35 0 A 5 8 RPMIT-
1640 (10% FBS) 53 &, BE 12 h #/4.

1.4 ZYEA TNF-« BEKW. 7€ PMe B3
WIFEEFER-BREFOHSHTFRE
([Ca** 7o) H 1. 25 mmol/L; REEF . [Ca** 1.
7 0 mmol/LIH 4 SIMAKRFE R E LPS fIAEX
BHR BERMAH 1mL/fl, 8h EREE.FBE
Mty PMe LIFH X R, Ax TNF R/ R
BEAEMRE Lo29 YIEMM . H EHBEMAREE
WA MR L929 MR MTT ¥ Ao, i
FinEl &K TNFo B, % BE R TNF< &
R R,

1.5 B4 [Ca® LM Ll Fora-2 #§f Ca™* %
YA, & PMe M ASE Fura-2/AM 2
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pmol/L # m-HBSS B, ZEW.ERFZFTAR
50 min; %% % ¥, Hl m-HBSS (10% FBS) Wk
3R, FEMRSMPITA 1 mL m-HBSS ¥ (10%
FBS), A GMBETFTREBFFAGRNY PMe
[Ca** ] % fb. B1 CCD (% & 480TVL Colour
Digital CCD) £#tHBHEMARLBRED B Lk,
I Matefluor ¥R 6G (REEHARD #TE
BEREASH. BARERENERE B A RET
i B (P :1 mL/min), ¥ 2 5 40 BR7E 8 & Ok 4 7
i 340 nm F 380 nm £ET RN RHENBE
F340 71 F380 (&M ZFHREKHH 510 nm) B35
B, AR ILE (F340/F380) 4t [Ca* .

1.6 ¥ELHE . TNF BEERRNIRERY
HHRAEATIRER. S8R5 M HEFAKES
ks BRGABZRBEHRNM c HWHF, &
WamE (Ca* IMERP . B MEREHEM 3K
BRARANYHAERY, GRAN 104 MELH
M. hBRAHMRY [Ca®* T LatshBAEL, % 10
UL EE MR R R —RE R RS
RRFEG,(Ca* I B ERIEFERELER 1.0, HF
{CHERIE R ERESR., ‘

2 HR

2.1 EEREREALER PMe B TNF-a 1
B BER - H&FH PMe A FEIEHHHK
MEEEREEZFTAHMARRRESABEXAR
(1X1077,1% 107, 1X 10  mol/L) , BRI
AERNEE. RNARBT 8h FLHEFH

TNF-o BicR, E 1 0, SEFERLE, FY

BHEAESTFTMA 1X107 nmol /L HEXER,F
BB M{EH PMe B TNF-o M{ER M ERE
KEEFARE R TNFo« BRFEFAHAE,1X107°
mol/L MEKHEM TNF-a EH BV EMMAEN
19.6 5, EXEHEAREG TMARREKENER
BRTEN TFN-« WE-RXFESEFEFRROH

1218 B (B AH B B 1E. 1 X 107" mol/L FEER A RX

i f TNF-o B4 EBEM 16.3 4.

2.2 EEXEREN LPS #¥ PMe B TNF-a
WR-BER &N PMe A EEWIER
WEETMA L pg/mL LPS # 1X1077,1X107%,
1X10*mol/L HEKER, RMBEF 8h 5 Lk
WP TNF-o &, il 2 TR, &K EEM LPS
% PMo B TNF-o 535l %5 bt ok 5 38 I
EW,1X107 mol/L BFEKERNHT TNF-« &
BB 54.6%.
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Fig. 1 Effects of aloe-emodin on TNF-o: production
in normal PM¢ (x+s, n=15)
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Fig.2 Effects of aloe-emodin on TNF-x production
in LPS-stimulated PM@ (¥+1, n=15)
2.3 AEXREAEWEYR PMe B4MR[Ca* I
FHHERE - EFEERE ((Ca?t]=1. 25 mmol/
L) £4F,.#Ef#K Fura-2 ) PMe 2 B1IIA 1 X
1077(A),.1X107%(B),1 X 107°(C) mol/L & X
B LA EST B AR Fura-2 # PMg
FMA 1X10™ mol/L HERKER (D),LLAME
B PMe AR (E). B 3 Z@HNREEER. &
RABBERAGT ARKEAERRRSBEREN
PMy [Ca* g H ¥ 2B #HXEh. MEEE %I
REEWEHE, EHHH [C B RHBHA
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A HAERERIRENS, [Cat TR ST 5, B
B, 1X107° mol /L MEKERM A E—1
{6 R R 60 2.0 1%, HAEMZIE 300 s HELH
B [Ca B BATAL. WE 3E FxR. M
FESLT 1X10 mol/L HEAKEHAE PMe
[Ca* 12 B RF H, SEBUUHBELH,
[Ca* JMMHEHB. TREERKERRN
[Ca** JF BB A A M A Ca* B XA WS Ca?
A .

2.4 PEKEEYM LPS 7% PMe [Ca® 93
FEE . R ERREA T, EC AR Fua-2 8
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PMo M. I0A 1 pg/mL LPS (A); 4 BiMA
1 pg/mL LPS #1 1X1077,1X107%,1X 107" mol/L
PEAER (B.C.D), ¥ PMe Hampu[Ca* TBY
AR ALk AR 4, AT A EBESTHA
HAER LPS # PMe EWMAERERMHE
RS AE : S 1X1077,1X 107 mol/L 3
X #HEK (B 3A.B) 5 1 ug/mL LPS (H 4A) # &
[Ca* JMafE R B, At M A E KB FEH LPS
B BR T [Ca® JA® M 1X107° mol/L AEX
HES5 1 pg/mL LIPS HXFEERNERE LD
[Ca* I AR NI FRHE .
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A~C-1%10"7.1X10-5,1X10% mol/L HH AKX ([Ca®* Jo=1.25 mmol/L) D-MEE E-1X10"*mol/L FEAKE ([Cattlo=0)
A—C-1X%10 7, 1X10~%, and 1X10-5 mol/L aloe-emodin ([Ca®*l.=1.25 mmol/L) D-control
£-1X 10~% mol/L aloe-emodin ([Ca?*J,=0)
H3 EEAREFEINE PMo RAM(Ca BRI NE (MABE t=039)
Fig. 3 Dynamics of normal PM ¢ [Ca’* ], change induced by aloe-emodin (adding drug time: t=0s)
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DLPS 1 yg/mL+MEXEE 1X107° mol/L

A-LPS 1 pg/mL B-LPS 1 pg/mL+aloe-emodin 11077 mol/L.  C-LPS 1 pg/mL +2loe-emodin 1X107* mol/L

D-LPS I pg/mL+aloe-emodin 1X 1077 mol/L

M4 A¥AHER LPS EEH PM o RAMCa* TG D EMEE (NEGHE =03
Fig.4 Effect of alone-emodin on dynamics in LPS-induced single PM ¢ [Ca’* J,(adding drug time: 1=03)

2.5 AHEMKEMOAEZAEENN LPS AR
PMe [Ca** L9 B W) . 22 i 8 Fura-2 ) PMg 3
Few B, 4MI0A (A) 1 pg/mL LPS+1X 107
mol/L B KHE+1X107° mol/L KEE,(B)
1pg/mL LPS+1X 10 mol/L FE#E KB HE +
1X107° mol/L K&M. B 5 REMN & -FREH
R, GECHAFERRRPRERALE. HA F
FIRMAKERERB T AEAEENSH LPS #AK
[Ca® L8 . MR, H 5B PRI WA K ZERE M

BT ASEREEMWH LPS R (Ca AR,
3 i

AWFTE RN M IEH PMe, B ERXRRT
7] B4 4 A (ST L E R A, 0 TNF-o B E 5
RnFR AN [Ca™ I 7 H B WX E LI
WEREHEIMTINR EHAEARESEAAEER
{LEWAMMNER. SRLFSHLE, EY PMe
MRS XGRHRREEERARAREEK TNFo &
W B> R [Cat JABMAREFRIE. BIES
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1>107¢ mol/L-+ A 1 1X1075 mol/L
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1X10~* mol/L B-LPS 1 pg/mL+elo-cmodin
1% 10~% mol/L +rhein 11075 mol/L

B ANERNAREMEFLARNE LIS FE PM o

[co*t Ji M (MR =0 s)

Fig. 5 Effect of aloe-emodin plus emodin or aloe-emodin

plas rhein on LPS-induced single PMo [Ca®* ],

(adding drug time; t=0s) ‘
REWL,ARAREBREY PMe [C7 I H A
ERRSERARAGARFAFNEXRREER
E¥ PMe & [Ca™ JF B BT TNF-« BB HE
EHY, ¥ PMe 2 LPS (1 pg/mL) Rl K45
B TNF-o B}, fRIREEFZEAER (1X107" mol/L)
M5 PMo B TNF-a 8K 54. 6%, {B K i B 1
oL MEAE R RS  HIREAY 1X 107 mol /L EKHE
ESEBRET 1 pg/mL LPS 3 PMe H[Ca®t ]
W5 18, 400 60 142 P IR o o R A 59 L L
EAERMNERSG T LPS ¥ s PMe IR
ETUEH:—FE FERRERN LPS H#

PMo %M TNF-o« MIAFK [Ca* THMBER:

ES~FHE.HEXRXEMY PMe fERB I+ R
89 [Ce?" 178 FI TNF-o 5 MR IR BE 0 0 T 3R .
EEXEEREEL PMe B3 Rh b # N =
LPS M sife f, EX MK M eSS E AR
vk BE RS I T 5R L BT L, B FR O B R 2 B
Pk RN H LPS 592% /i ve BE 1 b i o AEE . 2L
BBREHEEHR S RAR. ZAELRHOM
REREWN .- FEARRE—-EREEEN PMe
B TNF-« FWEAAYEM. L5 [Ca® )%
AL #9982 (8] % B o o BB

K # 0k B PMe B TNF-o fi#f & [Ca® ],
FAAWHMATEA LEERARFARERK
HEEEFER NN PMe BB RS 4EM, WA

HHRERAN LPS WBERHER. ERERAX
EXFSANAETHERRES Y ARRERR
WA EREAA BRI EIER PMe MER, W
% LPS R PMe 430 5305 W85 . AL RE
RTHEREENNEGREEMKRERVESHY
% LPS §l#k PMe 77 [Ca** a0 Rm . SR £
AEENEREE - MAKBRZES THEARE
MG R, MAXERAHET HWHER. R
REAREAERFAEENHAFEFAOEE. KR
BEE—SAHBAFRTEARLHR, RS
S F R BE A7, REHIH LPS 3 % 5 41 I S S R i
BEYENFEIRWEMRERN, XREEXGYHE
B SRR R R R P, TR &R E
FHtEoHE. EEAFAEMATHERRAR
MAZGHHUEHE. \ ‘
AL BBANEZREEMH LPS #IHK
PMo FE[Ca? LA B TNF-a 6§ &4 ¥,
FHIXF[Ca A B H M B MG TNF-« BH KX
@Ry, XTFLPSHERMA Ca?" BR M XM L
MTFREESERER FRABERBL.LPSERT
TLR, 2 & EE R E R PTK), 2 m#iE#
BsfiE C (PLCY), KR PIP, #H R K3 IP, 51 DAG K
. fi % P3P IR Ca®* 318018 PKC B THE, MM
M % MEKK M TR E L HE B M8
(IKKs) §9M 1k, 33 NF-«B iE{L¥# &5 TNF-a
SLHEREFHRKD, BRRAERERA
BEE {5 S m s Eidr a0 PTK 354k T F% M M g
Ca® B, T EMFFMHERKTOTE,F
RENMTHERPRERRASHY  HLEN
RELTHERRD RREAFALEHDAEREEN
MHATREEAMHR.
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SR MRt HepA BRI/ BB MMM

HEA KEF Z0E AL RRE AR
(. EFEPEHRE FRECETRE.ER 100029; 2. FFMAEEE AHRMHE. BEL FHB/A 161042)

W OEBH SHFASEFEY HepA FRPEMEELRBFHMATHNERNELNH. A% 60 HBKERS
ARLEEHY SR AR HERE, FRERE (100 mg/kg) H,. KA BT (240,120 mg/ke) H, FRHREM (100 mg/
kg)+HAT R (240 mg/kg) #. HHE/DW HepA WHETHBHERNE B2 X ig K . FERH 74,658 Xk
E.ohEAS HEMHE. RAMBNENMEARB RN AERAE. A RaRatERNATHAE
& Bel-2 f Bax f983%. M FATSE &A% EE M8 HepA K8 BB A I 058 40 K 08 145 S0
s R G/C A, S AR WEESE FTHRBMARS Bd-2 BaWEL FRAERE
FHmAEF Bax EEHBER B2 FYEEX HepA FBNBRELEKAHBHHER GEFWEFARALT,
HIEMME5HY Bel-2 ft Bax FAREAK.
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Effect of total glucosides from Radix Paeonioe Rubra on apoptosis
of hepatoma cell in mice
XU Hui-yu!, CHEN Zhi-wei?, WANG Ji-feng!, SHEN Li-xia’, LIANG Xin-yun', NIU Jian-zhao'
(1. Laboratory of Cell and Biochemistry, Beijing University of Traditional Chinese Medicine, Beijing 100029, China,
2. Department of Histoembryo, Qigihaer College of Medicine, Qigihaer 161042, China}

Abstract; Objective To investigate the inhibitory effect of the total glucosides from Radix Paeoniae
Rubra on the growth and apoptosis of hepatoma cells HepA and its mechanism. Methods KM Mice (60)
inoculated with hepatoma cells were randomly divided into five groups; the model group, the
cyclophoshamide (CY, 100 mg/kg) group, the groups with high- and low-doses (240 and 120 mg/kg) of
the total glucosides from Radix Paeoniae Rubra the group with combination of CY (100 mg/kg) and high-
dose (240 mg/kg) of the total glucosides from Radix Paeconiae Rubra, ig administration was given to the
mice in day 2, respectively. The administration lasted 7 d, then the mice were sacrificed at day 8 and the
tumor tissue was weighed. The inhibitory rates were calculated by weighing the tumor separately; The
flow cytometer (FCM) was used to determine the apoptosis rates of hepatoma cells; The expression levels
of Bel-2 and Bax of the hepatoma cells were assayed by immunohistochemistry. Results The hepatoma
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