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WE BN WE EEAA 54 (LPS)# $ RAW264.7 0 & E M 4 o350 B ALEE-2(COX-2) R B A ik
P Hh - FHEN SRS RAFARCMBRATHER AEpH. HiE KA RT-PCR
Fo o PP i A B MR COX-2 A B RA BB R AT ER AR FRAEBRBEHRARAS LR CNEIE
BEBAEN, BESALEANEARAGETRE, HR 10 °mol/L, 10 *mol/L = 10 ‘mol/L M #
£ B F A Y LPS & # 4 E %8 #. COX-2 mRNA #% & 6§ 234 (P<0.05,P<0.01),2F A AN B %
# COX2 M A8 BA A ;10 Smol/L N &% T B F K& Mlim e A 450 L, #4 LPS # F 8 LA v
BB (P<0.05), & NERAAIH LPS#FEHMME COX2 AR AR CMELATHHEZF
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Effect of Tetramethylpyrazine on Lipopolysaccharides Induced Macrophage Cyclo-oxidase-2 Expression and
Apoptosis of Cardiac Myocytes WAN Jing-yuan, YE Du-yun, WU Ping, et al Department of Pathophysiology ,
Faculty of Basic Medical Sciences, Tongji Medical College , Huazhong University of Science and Technology
Wuhan (430030)

Objective To observe the effect of tetramethylpyrazine (TMP) on lipopolysaccharides (LPS) induced macrophage
cyclo-oxidase-2 (COX-2) gene expression and activity in RAW264. 7 mice, and to further investigate the effect and
mechanism of TMP on LPS induced apoptosis of cardiac myocytes in suckling mice. Methods RT-PCR and Western
Blot (WB) were used to investigate the macrophage COX-2 gene expression, ELISA was used to measure its activity,
fluorescence microscopy was used to determine the apoptosis of murine neonatal cardiac myocyte, and fluorescence spec-
trophotometry was used to detect the concentration of intracellular calcium ion (Ca2*). Results TMP of 10~° mol/L
could significantly reduce the COX-2 mRNA and protein expression (P<0.05), in 1075 mol/L and 10 ~* mol/L could
significantly decrease the COX-2 expression (P <0.01) stimulated by LPS, but couldn’t influence the activity of COX-
2 by different TMP concentration. TMP in 10~ mol/L could significantly lower the concentration of intracellular Ca**
in cardiac myocyte, and antagonize the LPS induced apoptosis of cardiac myocyte in suckling mice (P <0.05). Conclu-
sion TMP has the pharmacological effect in inhibiting LPS induced macrophage COX-2 expression and apoptosis of car-
diac myocyte in suckling mice.
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971210), 5 4% 4 4 1045 B8 . PGE, B % X 7l & 294
& Sigma /A 7, Fluo-3 acetoxymethyl ester (AM) . bro-
mo-A23187 3 Calbiochem 2 & 7= & ,NS398 1 B Cay-
man 2 8, Trizol 4 RNA $£BURA K .DMEM 5 %W
B GIBCO Brl 23 7, Celecoxib HEEFRAF =&,
A LT T S A AR ST, COX2 B RESU A
M B Santa Cruz 2 8, EBRANE R RN EXL
A=, COX-2 3l ¥ (E¥#:5° TGG TGC CTG GTC
TGA TGA TG3’, F##:5° GCA ATA CGA TTT TGG
TAC TG3’, =¥ K B 252bp) . p-actin ( L #¥ 5°-GGC
TAC AGC TTC ACC ACC AC-3’, Fiff 5’-TAC TCC
TGC TTG CTG ATC CAC-3’, = #H & % 498bp) 3
HEBBTARAAR, ATRNARNEWALRESR
RKAF

2 RAW264.7 EWE4AMIBRIETE RAW264.7 /B
REBAK(WATERM 2K EEHAKRAE 10%
B4 4 L, 2mmol /L L-A & B, 100U/ml BB E
e EEH DMEM R FEWKTE 37C 5% CO, 6 fLA +
¥ 3% , 75 S0 56 B ¥ FA % 4% G I 3% 9 DMEM 5 5R 9K, 1
BAMEKER 1x10°/L, LB ITHEFERS
B 5 34T COX-2 mRNA FE BB N, (1) B4
F 0.2%Me,SO AL 7 9h, (2)LPS ZbH 4 : 1pg/ml LPS
4638 9h, (3)10 ®mol/L TMP FH 4 : 1pg/ml LPS &
 6h JE M 10 ®mol/L TMP 3t R 4 ¥ 3h, (4)10°°
mol/L TMP THi4l, (5)10 *mol/L TMP +HH,F
P AL A LRSS 3 4.

3 COX-2 mRNA #ifll RAUHFRSMER
RBE(RT - PCR)HE AR, # RNA R B Trizol XA &
BEAER A 6 FLARIE SR QI B RNA, B 2pg T 5
F4 R cDNA, FIH COX-2 3| ¥ M KNS B-actin 514
YE PCR 41, 1™ $ P= ¥9 75 1% BB A0 18 g 7k , COX-2
P18 B BK B 2R 252bp, B-actin N 498bp, 2 B 1§ 4 #7
RGEALHE, LA COX-2 F B-actin B340 55 I tLE #E 4T
A EBRMH

4 COX2EBHRBRW XAAEHNDTEHN
COX2 BBl ,6 ALRBFAMBEARNBRAM B
RO EER, B, FRWMNERESTEERSY
7,0 8% RN MBLRR G R ik 2 B, B, B S m
A—, BBENR1:1000,4CHBEFLR. ZHBBE
1:500, AREHRBRAERA, ZRETHAAIM
BT

5 COX2 EHAW RABEKREX
RAW264.7 E W40 LPS(1pg/ml) &K 0.2 % Me, SO
(A B4 )AL 38 6h 5 ,LPS %R COX-2 ML, RE N
2 A& A R Y E R TMP 2k NS398 A9 #7 # 3 3% v b
 30min, B R, EHMA T 10pmol/L BITEA
PO AR , 30min f5 R B R, R AR A E R YR
WRG 5 & E, (prostaglandin E,, PGE,)K¥,COX-2
EHEFAPGE, WEREBS REASBEM LLERRHE
. HTIRM PGE, WABBRE®S COX2 A X, &
1178 COX-2 4§ 7 ¥ 7 1 3 %l T 2 25 NS398 #1 TMP
FEXTEL MR T . WOSE 4R AR 35 R M B W, #% B PGE,
R R UK M PGE, KF,COX-2 M PGE,
HWERBSREASEMHERRT.

6 ABEOCNERSBMER BMHAE 1~3 XK
Wistar KR(EFRERZRFEFRIRHYF O
RBAED OB, AR 1mm X 1mm X Imm KA AL,
FH0.125% BB BN B OWEHAE, MAE 15%
B4k 1L 7 A9 DMEM 32 WU #E 37C (5% CO, A+
BE 2h, AEEIEBEREECIER. WELARE
WL, MABEFRMEPTE 37C 5% CO, BRMPER, &
RBHEBYFFR,MA 0. Lmmol/L ) 5-T8 B 4 FR W 0E #%
F,UMHECNERMER, LR RERGH
F 8 T 0 HEURS Y SBURE IR B R R B VR 48 L I B R
O, FELHER, HHRERFHI O
0 MO 26 AT # G I ¥ DMEM, {F 48 4t F # 1k R
A, AREEN 1x10°/L,

7 OUAKRATERLN EREFOARLNS
ML R 4 4, (L) B RE: X mE DMEM &
% 36h,(2)LPS A4 /M 1pg/ml LPS AL 3 36h,
(3) TMP F W4 : 1pg/ml LPS 4t 3 24h, B 4 510
10 ’mol/L #) TMP 3t Rl 3 12h, (4)COX-2 ¥ R4
MEF Celecoxib X 4 : 1ug/ml LPS 43 24h, F 43
Bifm 10 S mol/L B Celecoxib £ [F 3% 3¢ 12h, K
e B 45 AR e A A R R BA X 3 B A AT
Hoechst 33258 468, e M A S B A F A E E WA
5E , 3 BN ZE S0 B BB T 47 90 BR A B 4007, B 0
MR TERL, FER—HXFHT 5H0RENE
BSEER,SHNTESHAARMEATE,

8 LUMRABETRENE SBMERRE
1L B0 L4 B A A 1ml 43 47 28 w3 (4. 3mmol/L
Na,HPO, , 24 .3mmol/L. NaH,POy,, 4.3mmol/L K,HPO,,
113mmol/L NaCl, Smmol /L #i#j##,0.5% BSA, 2mmol/L
PR &F ; pH7.4) 1 10pmol/L fluo-3/AM ) 37C IR E
1h, HEREHK 1 000r/min, B.L» 10min, Fi 45758 o
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WUEFR . RE A Immol/L Ca** B4 17 & v K B IR
BRI, HEWRE R 8 < 10° /ml, FEMLAY B 4 4, (1)
2SR B S 5% 3h, (2)LPS B4 N 1pg/ml
LPS £: 3 3h, (3) TMP T H 4 : 1ug/ml LPS &b # 1h,
FHA A B B 5 TMP $: R 43 2h, (4)COX-2 4
SEHEAMH ] Celecoxib X B4 : 1pg/ml LPS &b 1h,H
S BN R R B ) Celecoxib LRI 4L H 2h, B JG 37C
R4 Fe X6 BE 3T 4 3 2 & OB 506nm &K H 6
562nm K BRI E O LG M A fluo-3 AIFE HGIR B
FfE. 1M C2" R EAAR(CE )i=Ky(F -
Funin) /(Foax — F) 38, Ky = 450nmol /L, F., 7 7 3L B
DL R W I A 1umol/L bromo-A23187 J& B 3%
HIREE, Frin WA Smmol/L EGTA G BRI,

9 Giit¥FE RA SAS 7.0 A4 #HTERE
WE LR BREHITHER BEHEERKEL P
0.05,0.01 JtRHkE,

g R

1 ARWEE TMP Xt LPS RI# 8 RAW264.7 B
W4 COX-2mRNA Rk M H  TMP Bl 3 K
P o ) LPS 33 89 COX-2mRNA ik (WA 1), 7
10 " ®mol/L. TMP £ i F COX-2mRNA A& T &4
LPS %l # 4 (P < 0.05), 107 mol/L TMP COX-2
mRNAR X BL FH 4 LPS HI¥A (P<0.01), &
KA N 10 “mol/L. B oM 81 FIv B 1
TMP &3 4 3 6h J§ , COX-2mRNA 7 3% A7 %t 8 48 25
HXRALER(GEREBETR).

2 AREW¥E TMP 5t LPS Kl & RAW264.7 B
W ABCOX-2EARBHPA WE2,10 *mol/L,

Sibp -
b —»

M A B C D E
H: ABSILPS 4; B. LPS+10mol/ LMP; C.LPS+10°mol/I. LMP;
D. LPS+10~“mol/L LMP;E.%5 A% B 41; B 5 A th#,P <0.05; C #
D435 A, P<001;A2R
B 1 TMPXf LPS #I#A RAW2647 EM4IH COX~2mRNA
Rk MR

1075 mol /L 110 *mol/L g B 3 M H LPS il # m
COX-2BHFEIX(P<0.01), ERLEREERHBHEY
E3 W

TIKD - ¢ e

A B i (] E

2 TMP Xf LPS #i# i) RAW264.7 E W 41 fig COX-2
EOREMER

3 AFWE TMP 5t LPS H#H RAW264.7 B
BRI COX-2 WHPERIE T IR 3, B8R FR%K
E ) TMP X LPS Fl# 8 RAW264.7 E I 41 fs PGE,
WARBEHBMEME, M NS398 7 10 *mol/L #
A 2N E S COX-2 #1L# PGE, WA R &,
S B 43 BT UE B3 TMP 3% NS398 4b B9, B0 L 48
B 30min & COX-2 EHKERK,

(Bt 4 mLPSMTMPA |
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T . 5 450 LPS 418, *P <0.05, ++P <0.01; 7 =6
B4 OSBRI RO LA 45 T R

4 TMP Il COX-2 ¥ 5P M il A% LPS R ¥ #Y
LERCUARNSE FRENER  flu-3/AM fE
FEHTLEO A, A S BRI AR LA
4, TMP 784K 31 1 5% 15 40 48 P 45 R JE ; Celecoxib
R AR E

5 TMP 1 COX-2 MR HEMH A X LPS FEF M
AR CUARATHER WE S, LPSH TMP 4,
FE 10 °mol/L TMPfEFI FHIMAT-R N S.6%, 54
SWIPSHEAMA (1029 LBERARBEM (P
0.05); LPS it Celecoxib #, £ 10 5 mol/L Celecoxib
ERTHRBT- RN 17.6%, 5848 LPS A4t
BERABER(P<0.01);SAXNBEHANRA TR
H2.5%

i
LPSEEXKHAMEMAMBENEENETERS,
ATLAGI AR MER T, R R SRR E T
HERE, WEHH, IEEHS LPS4 &% H (LPB)
HEGHEEHHEE CDI4 A F L, 2 Tol 2K

(Toll like receptor-4, TLR4) R X F i FEE  H F
kB(NF-«B) o NF-«B i) % 1% 7] 48 ¥ B 309 & 17 % A 0

A BN RA; B.p/ml LPS 4B 4; C.1u/ml LPS 1 10~mol/L TMP #; D.1/ml LPS fit 10-mol/L Celecoxib #; C 15 B H. %,

£<005; D 5 B ki, £<0.01

5 FEBHMEMTILEL MR B R (x200)
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COX-2 &3k, 5| & — B RE N R4, ™
A SR B R R A E . T4 B R R AR
AR L RV M A R UL F AL B 3
P20 BRI I AR b I M O P AR A A R 7 A Y R
PR A COX B 1 70 45 b 36 97 5 AE T 50 B9 A 3K
%9,

HAt B, 3 8 LB (COX) 77 76 Wi b % 19 1K,
COX-1 B THWE, FARFRERE, SNE—-F
) A T AR 0 0 /AR S LB BB B DR B RE T BE
H%,00X-2 HES B ERHRMETHES>E,
S5 LREAETR, FHERBRAHERN COX
B0 45 S AR 0 T 12 A UG R, B el T Al
COX-1,31E § I MR B KB, 8% 5% COX-2 ¥
SEHEAM B T 4 Vioxx Al Cerecoxib BT KT , i
PRI F L BT & Bl COX-2 S RiEM I 5 2
A L% ST 40 R T, S B0 I E R W R
s P, E TR H COX-2 X BRI
MELFRRBT-MAYRBELHLERE,

TMP £ 2B REYI B AR, ¥ 5
F9 00 BRI gE , 1 o T I kR 2 B2 0 A T N K
8 IR KR E UBEHR BT ERS L
JE G541 A0 I % o [T s & B, & AT 4
V2 40 i X F #1484 4 B, 0 IL-6 . TNF-a, IL-1,NO
0 BHRONHRMATY. ZRTESEME%
BN, A B FST TMP % LPS 289 COX-2 EiEM
EEEN, 5 COX-2 M IMH M NS398 1K
it B, LA 3R B 5 4 o #2454 P RO R R, S o DR Bz P
R TR, ERTHIPFR R NSIBER—F L
AR MR COX-2 15 BT /T 5 IR B 2K 9 R W
K, PR T R SRR 3 COX-2 BEmME R, KPR
FR A, TMP X LPS ## ) COX-2 B mRNA f1&
BHREAHBMEEM, BHEX COX-2 HIEEET
B, X—45RER, PY TMP BN EHE RIEKFE
Mk COX-2, Bk AR FAE |45 A T COX-2 $§ 7
P30 A0 300 D00 e L WK O A R R R R R B R Bk
EF TMP R E W H LPS R B COX-2 % 7 M
PRI ENEES LGS TANHERERNEE,
MY % % 3 TMP A0 NF-kB 9835, AL =
SIS R B TMP Wil TLR4 M5, X B LR
ZRUY TMP 7T REE o BELIT LPS M5 B ST R IE
iR

EAR, MAKAASBERARA TN R
HEBAMHRER, KENIEREH, BRI R4
MPUBRN AT COX-2 5 7 W90 41 25 78 K 6 7 i A2

o B 0 L 2 S R A R T, 0 0 o A RURRE
e AL COX-2 R M H 25 Celecoxib
TMP X B4R B 7 3%t LPS % S 7L B0 LA M i
B, H455% B8R Celecoxib AIME LPS i 28 7L
OWLAME T, T TMP I #5T LPS i % 59 2L B0 AL
MM TS o Celecoxib Fl TMP . A H K MA/E AR H
B R AR B AT AR LR R A A7 S Rl
R WARFE— SR, BIRE COX-2 M 5 Al
HIWLHE P Ca?* -ATP i 5 2040 0 9 858 8, 3511 )5 3
AR TR NI E R TOE A O E
R 0 A5 R BT, R B Celecoxib 203 LPS i
HHARONARESRASGE FREHEHES,
TMP 4b 285 W 7L R0 UL 40 0 P 45 3 F Wk BE R AR I
HEATIAH Celecoxib it TMP 5t LPS i S M3 B
LA IR T B R R AR, 7T RE R 5 L % 4 Mg 45 B
WE MR AR

B2 AP RER TMP 88 &l LPS S/
B RAW264.7 E B 41 s COX-2 #: A #) £ 3%, [’ B X
BB LPS SO N4 T, IF B E M COX-2 ¥
FEMMAMIEREERRER . Bk, TMP ol 24
A — B0 BRI/ BT R 24 R 4 I PR 9T A0 L
R HHHMER, FE 0 R — SR X PELY
B PE R DL B e T R Al o
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