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A, EHey A B AR (CF AR A BRI A FARTED.Q .3 .@(0.3,1.0,3.0,10.0 pg/L) 28, 5 4R 64
BN 4T AR 24 3e 3 24 h, F &5 32048 FALE 4 e, A Image T 24 il 2m i, & A7 ; —<F T 8% (BCA) iR 40 28 I B & T B3k
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F4£2.0).@umindmin & aRERER Y, /-MHC . ANP CDKNla mRNA £ & & 58, £ 54 %3t % &L (P<0.01), %t F
AR T A AR R K R HIC2 g fiL iy Fe R R, F AU 7T 46 5 T 8 CDKN1a mRNA AA A X,
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Inhibitory Effect of Triptolide on Rat Myocardial H9¢2 Cell Hypertrophy
TONG Yang-fei, GUO Feng-jie, PAN Xi-chun, CHEN Bo, CHEN Xiao-hong,ZHANG Hai-gang(Dept. of Pharma-
cology, College of Pharmacy, Third Military Medical University, Chongqing 400038, China)

ABSTRACT OBIJECTIVE: To investigate the inhibitory effect of triptolide on rat myocardial H9¢2 cell hypertrophy. METHODS :
Cells were treated with triptolide (0.1, 0.3, 1.0, 3.0, 10.0, 30.0 pg/L) for 24 h, the cell vitality was detected by MTT to choose
the optimal mass concentration. Cells were treated with angiotensin Il (1.0 pmol/L) for 24 h to generate the cell hypertrophy mod-
el. Experiments were divided into normal control group (conventional culture), model group (conventional culture) and triptolide
@D, @, @, @(0.3, 1.0, 3.0, 10.0 pg/L)groups. The cell hypertrophy model were generated and treated with the corresponding
drug for 24 h. The cells were observed by using fluorescence microscope after staining; cell areas were determined by Image J; cell
protein mass contents were detected by BCA; the mRNA expression levels of f-myosin heavy chain (S-MHC), atrial natriuretic
peptide (ANP) and cylin-dependent kinase inhibitor la (CDKNla) were determined by real-time fluorescent quantitative poly-
merase chain reaction (RT-PCR). RESULTS: 0.1-10 pg/L TP had no obvious effect on H9¢2 cell growth. Compared with normal
control group, the cell areas and protein mass contents were increased in model group, the mRNA expression of f-MHC, ANP,
CDKNla were enhanced, there was statistical significant difference (P<<0.01). Compared with model group, the cell areas and pro-
tein mass contents were decrease in triptolide 2, B, @ groups, the mRNA expression of f-MHC, ANP, CDKNla were de-
creased, there was statistical significant difference (P<<0.01). CONCLUSIONS: Triptolide can inhibit the hypertrophy reaction of
rat H9¢2, and its mechanism may be related to down-regulation of CDKNla mRNA expression.
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LB K (Cardiac hypertrophy ) 42 =5 IMH Uy e 1k
iU 13 v A Z2 R R SR I R, 20 LA A A — i 7 181
R R, O WU R — 5 T REAE — 8 R 1 42 im0 Lk
577, 05— s B NI SR AR, &g R0 )
Tl BRI RS I RE R R B O
P I AR FE ST i B ST S B R 2 —C 0 o HLAm i
SR B A AN, E 52 B0 RS M N A R RN AR A
P ARSI A AR R (RO R AR 43 3, R il A
JIE A P R A S DRI 4 o] 400 3080 42 TR SR Ay oA 2 8 4 TR
T, FEAT NS A A 9855 P 2 SCSEAE A o 2T R M B RO
4 184 Tt 10 441l X 7~ 1a (Cyclin-dependent kinase inhibitorla, CD-
KNla) X Fx 2 p21, fie 6 30 il 20 W J] 400 26 1 A0 o Pk 3 il
(CDK2)/41 it 7 1 % 11 E(Cyclin E) & AW HITE 1, 5 8040 i
15T Go/Gu 1, T TEREHEA S 158 A 73221

e H K (Triptolide) MUFR 2 B N BRI , 2 245 55 44
I FBENELSr Z — , FLA WS 0 S Be R L A RS )
YA, S E A ARE A S I, SR, B A H B AR Al o 5
Mo ATL 248 PR %) 248 L ] 398 T 400 o JUL 480 9 S K 5 0 i A B
o S, AWFSE B TR A B Z00 0 LA CDKNa
Fk 15 L S A RO R S UL R B A B B
DT R 2R 04 R R B A

1
L1 3%

CFX CONNECT Y 52 B} 2% % & & - | & 0 # = M
(RT-PCR){¥ (3£ [¥] Bio-Rad /A F] ) ; DMI 3000B %4 5% ; it {52
(F5 1 Leica 23 H) ) 5 1500 Y 4 1 BgbRAY L3111 T 241 Jif 135 S48
(2 [ Thermo 23 7] ) ; 3K 18 AU ES.L:IL (S5 [ Sigma A ) o
12 ZHR5iEF

TR FE (b at S s Wi AE Y E AR R AR HE S
TTLO1017, 4l % :99.69% ) ; 45 55K 2 1 (Ang 1) (BEMEGE
B PHHRRCAY B AEFR K (€ [ Sigma 23 7] ) s DMEM R 37 4k (34
[ Gibco 23 F] ) ; DAPT Yeifi ( i3 = RAYIH AR AR A F]) 5
Ji AR 135 (FBS) 5 1916 A 2 AR BUR T & BCA 25 11k i
MRS (A T AR TRRE AR RS A B F]) s RNAiso 21
T RNA 33 5 5500 & (R 5249 TRA R H]) 5 qPCR
SYBR green H R (3£ [F Bio-Rad A F]) .

1.3 4B
TR LA (H9c2 0t ) e [ H IRk B LV 20 B2 -
2 FHik

2.1 REREREMNIFIE

WSO o) 5 A AT I, 8 8 A A Y e, B LA 100 pl 55
i 10% FBS W1 320, BeFh 4 i 3 000 AL, [ i & I8 %
FL X RESL s B F 37 °C 5% COBE F- A h I T, Z 4N e 202 il
i 96 FLARJIS , 05U A 0.1,0.3.1.0,3.0,10.0,30.0 pg/L T2 I
I3 BT 37 C.5%COFEF-AA 435I 24 h, BALINA 20
pl 0.5% MTT, 42215 5% 4 hy FEAEFLINA 150 pl = JE 7R
(DMSO) , B4R FARH % 10 min, {145 50 5606 i% . 78
JEFIER S EAG IS 570 nm K Ab I i 4% LG B2 (OD) il
WA X HEZH
22 WS ESAE

TEZip 2015 4F5S 26 4545 7 1)

4 HIC2 MM LA 5 10° ml ' () % B 2 R0 T 12 fLAR, B T
37 °C 5% COLMNREFFE HIFE |, 24 h 5 1 TC ML 5 i 55 95 3, 4k
SEbE3R 24 he SR Ang T (1.0 pg/L) K5 354100 24 h LU il 41 i
JEAAET 3567 oA 1E R % B O RS R0 4 S (R R
FHROAGFEAHERREO.Q.3.@(0.3.1.0,3.0,10.0 pmol/L)
A, IR Y (RIS 45 T AR L 2505 97 24 ho
2.3 HRAMERAKET

ARG 0 A0 A 4 C TR BERRTh 2% s (PBS) ¥k 21K,
BEFLINA 4% 7 22 58 FH I &) 72 30 min, 154 PBS 16 2 ¥k il
T 66 4 45 1 0.1 % Triton-100 S & 20 min, PBS Y45 fiTA
50 pg/ml 7 ehRic i AE PR K YL (41 g 40 min, PBS £ 31K . %
6 5B SUEE T WLEE AN, S FH Tmage T4 20 /> 20 it 4 1hj

L, FICT-HE
24 FAZEAR=RENKEN

Wb FRAF AT 4 ST PBS V2 Wk, I F A s &
B TN Lysis buffer , B2 BEHI 177 25 11 B 300 K
PMSF, T4 CF,22 000xg &> 15 min, B F3EW . R
AR (BCA) ¥ , MR A B 1 562 nm P KA 59 W SE 1 38
FERRRE . L) BSABRER (BRI VEbRIER 2 o
25 FHAMOETNAL(ANP) p-ALERE A EHE (f-MHO)
F1CDKNla mRNA i &

{8 B Primer 5.0 ZEAT 519331, )P AN F : p-actin (NM_
031144) | ¥ 5’ -CGTAAAGACCTCTATGCCAACA-3' , T {if
5 -TAGGAGCCAGGGCAGTAATC-3" ; ANP (NM_012612) |-
it 5' -GAGGAGAAGATGCCGGTAG-3' , F il 5' -CTAGAGA-
GGGAGCTAAGTG-3';-MHC(NM_017240) 375’ -GAGTG-
GACGTTTATTGACTTCGG-3' , F i 5'-GGCTTCCTGCTTT-
CCCTTGA-3' ; CDKNla (NM_080782) I Ji 5'-TTGTCGCT-
GTCTTGCACTCT-3, F i 5" -GGCACTTCAGGGCTTTCTC-
3. W AR AN, BN M Y B RNA, 255 54 i cDNA, PCR
P 45k - 95 CHHASYE 3 min; 95 CASME 105,58 CiR ok 15,
72 CIEAP 30 s M 45K 5 LAk o RWAKRZR 10 pl, LA
N Z: f-actin mRNA RUAE R (Ct) (EAES: M1, K 222 g it
ATHE AT, HHE ANP . -MHC Fl CDKN1a mRNA F4 A % 2
K.

2.6 SitFEHE

K FH SPSS 13.0 A PSE B 55t , B Lix £ s F/om . &
ZH ) PR R R L e B R R A A R E A 434, S5 DA LSD vk ik
1r8eit, P<0.05 MZERAFI#E X,

3 R
3.1 HIEREBREMFEER

£:0.1~10.0 pg/L E AT Z/EM 24 h )5, A K%
B ARAE, 30.0 pg/L 352 JE A28 D0 B B Pkl 20 il A= 4 (<
0.01). F, 785 250 P45 0.3.1.0.3.0,10.0 pg/L 4 4>
U VERIRTI 24 he &L AN ik 45 LR 1.

32 FAMAEERHEILER

55 IE RN IR e, A5 R 20 A0 I R 0, 25 A G
B(P<0.01) ; SR FLAR, T AREF £ Q) .3 . @41 4w i
TP, 22 A GiH 258 L (P<<0.01) o 4% 2H 2 M 1 AR (A6
SRR L S HAMIE2A I E 2,
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Fig 1 Results of vitality of cells(x +s,n=5)
Note: vs. normal control group (0 pg/L),*P<<0.01

*1 BAMBEEBHRNER(x+s,n=20)

Tab 1 Results of areas of cell in each group (¥ +s,n=20)

253 MR, pom’
IEHFO AL 2302.2+147.0
I 5799.8 +547.6"
TN L0 56983 +854.4
TN, LiEO 3780.7 + 490 4"
TN LiE®2 2.949.7 +380.7*
O @4 2 846.0 +425.3%
IR R L, * P<<0.01 ; S EIA A, *P<<0.01

Note: vs. normal control group, * P<<0.01; vs. model group, ‘P<<
0.01
3.3 BHMAMEAREKXENRNER

SRR R AT F A, AT 2H A AR 1 v R, 25 5
HEiTHFE L (P<0.01); SR HE, FAERE2.0.@
A0 2 7 R B L, E R SR L (P<0.01) ., 4%
ZH A B 1 ST S PRI A5 R AR 2.
34 &AM ANP, -MHC F1 CDKN1a mRNA 3% #9460
EES

55 1E H 6 HE 20 b %, B R0 21 41 ANP L f-MHC #il CD-

KNla mRNA k58, 22 347 G it 2# 3 L (P<0.01). S5
UL AL, TE A EH R Q. . @4 4 s ANP ., 8-MHC 1 CD-
KNla mRNA FiEW 5, 2 76 it 22 2 X (P<0.01), %4
4iififl ANP . S-MHC 1l CDKN1a mRNA ik BRI 45 5 0L 3
4 IFig

FENZE RGO UL B A, 28 AR 3 98 1 Bl F Cyclin,
CDKs .f-MHC .a-Il51 & 1 (a-actin) LANP ¥ 5L @36k, A AT
B 5B A BRI ILAN AR A3 5, DATE I BE H 7 SR RO i A=
KM TFED, B BLH A S O A3 S 1 Jif Ji R A 4 e )
SRR BT 2R eyl /b, A s 1A . S0 IR
BT Z5 T B0 A 1l 52 31— ot 28 AT TR R RS , — LB
WG 235 AR 5 457 1R FRaA 9 3L L, W13-MHC  ANP ., o-actin
& ERa R R IR I E F A, TS S R O
TR A 22 2K IO JULAH AEL AR S FH B A 5 R 1 I 7 20
ISR SE R A FRE W] LAVE RO LA BRI R bR i . fEA
e, 2 Ang 11 IR, HOc2 43 K, &5 7 & i3,
ANP mRNA FI-MHC mRNA &1k 34 B BI04

CDKN a1 Ay 24t i Jisl 193 288 1 A0 e dgs 0 o X1, 0
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B2 SHMBESE(FTABERICRERKREE, FRR:50
pm)

AEF X IR BARAIA ; C. W ABEH RO ; D. HAHEH F Q4 S E.
TNHERZQHF B AR Z@H

Fig 2 Cell morphology (staining with rhodamine labeled

phalloidine, bar: 50 pm)

A.normal control group; B.model group ; C. triptolide (D group; D. trip-
tolide @ group; E. triptolide 3 group;F. triptolide @ group

®2 BAMPECREBRENRNER(xts,n=5)
Tab 2 Results of total protein mass concentration of cells in

each group(x+s,n=5)

205 ARl mg/ml
1EH X HR L 2344021
I 3.73+0.20"
HOHER ZO4 3.5240.19
TR Q4 2.64+0.23

TN LSO 2.53£0.10"
TR @4 2.34+0.22°

1 SRR AL R, " P<<0.01; SR HhAs,"P<<0.01

Note: vs. normal control group, * P<<0.01; vs. model group, "P<<
0.01
CDK2/cyclin E & &WI 9164, S BCANMUEH T Go/G A, AT
TN SHISERANAE YL . AR O NUHERSE Sl i, S
it} C R AL Ras , 1 1 T 22 25005 (L2 1 B (MAPK) 1842,
TG T AN 8715 2 B (ERK) , B % 1k p53 , S & fH 1 i
A5, CDKN La 4 3 35 7 g , 28 T3 i o UL 240 JED 3 30 1y 308 422
JAU, PR, 410 2k BH BT CDKINLa, 1R A RE R TG 7 O IUIE K
T

TR RAAGR FUREZ IR, Ak,
B TR Y AR A A A0 T e s ok S A A
TR 32 29 J 4 5 ] F- (NF)-xB R 58 (COX) -2 55
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£*3 HBAMAEANP S-MHC 1 CDKNla mRNA ik B
#£R(x+s,n=5)
Tab 3 Results of ANP, f-MHC and CDKN1la mRNA expres-
sions of cells in each group (¥ +s,n=5)

A5 ANP/f-actin S-MHC/f-actin CDKN 1a/f-actin
X IRZ 1.00£0.00 1.00£0.00 1.00%0.00
AL 2.00+0.29* 4.05+0.51" 2.04+0.32"
FAHZDOA  1.82£0.10 3.96+0.34 2.00£0.37
TR ZQH 1.43£0.18" 2.97+0.35" 1.24+0.16"
VN LiE® 1.36 +0.20% 2.14+0.22° 1.20+0.20°
EAHEREDA 11420207 130+0.117 1.14+0.23%

TE: GIER X IR AL, " P<<0.01; SHEEI4H LA, “P<<0.01
Note: vs. normal control group, “P<<0.01; vs. model group, ‘P<<
0.01
T L, G IR O M S 1) 2 B T AP 2 B
Mo 2 T Y 2R T2 SR R A0 S A, s 5 kR e T R AR
SR AEFET: , [A] I o AT RNA 245 11975 M FELAS RNA
PR 30, ASBIFSE e MTT 5256 I € HOc2 20 i X 7 23 ik
F I 52k < EPEAS S M 240 M LE RS A= R 0 o e v B 45 2, LR
HXFCWUIE K & CDKN1a mRNA Zik 1§ LR 20 . 45 8L, i
FHE 2 e W R AL IS, H9e2 A M 2 1 5T 6 v B2 ] S i /b
ANP . f-MHC }2 CDKN1la mRNA FEi5 5 H| BRI IR TS . X
FUER 2N 1 F R AR AT W HOc2 2 I i HE R S Rz , W] REFR 43
5 L 0 2 L OB R 5~ CDKINHa A7 K
IR B 2 e R 2% A I P — 254 R = B R sy
FIE I 2 FEUT VB S LRGSO 228 BT R
W, T/ B 2 B T30 6 (LDso) 2 1.19 mg/kg, K11
LDs, 4y 80 pg/kg, 2L 45 25 2 S B Al 1y 1 B 240 M A 1/
BT RE (HXTRTE 20 pe/kg BT LA 2y, BoAEATHEE
IS, R AH 2 T 45 T/ B2 100 pg/kg BRI, FEARSMA
K, 13 FH 550 nmol/L(200 pg/L) T2 ik Y 38 B 75 K UL L
M 24 h, 23 AR . ATFERAT 0.1~ 10 ng/L B9
AHEFR RSN 24 h, RRILB AN . 25 BnR
LA AR 2 T Y R BB R A OR Bl O LA I H9c2 FY CD-
KNla mRNA 3k , $0HHAE IS , by 3 2od 98 3 24 o 401 PR
FRYRIR B O IR BEE T SR Al
S 3k
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