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A B R 4 MAO-B kLB HHRIEH
nNOS % [ fk Bg 22 25 /) BT LUHESE MPTP # £
Fi, RENSORE R R H4H BER . M
nNOS T PAWE R MPTP B#E#ERAS . XBHRH
NO £5 PD WARBHBIRETIER. £AHAREK
B NO {g# MPP* Xt £ B SEMZ T FIE RN E
B RARMOEEERY. 4 TFHAE MPTP 4~
12 h J5,nNOS {E A SCR A & MPTP M E#
YEAFRHA NO K ONOO™ # &M,

AR RN sc MPTP 20 mg/kg % &
8d,5 NS+NS H L% ,MPTP+NS AEEAK
NOS R MAHEMETREHBHEM (<
0.0, WA BERERNEZEEEHETHEHE
B> (P<0.01), Rt MPTP+NS 4/h Rz 31 th
BB MK . i MPTP+SVHRP 5 NS+NS 4 i
BWAH B, MPTP+SVHRP 4 314 B F 3
FHREICEEHZIZHREZABER, IPHIE
AR B ¥, X7l fE5 SVHRP B B # B &
A nNOS # it ERIEA X, BIHEINZTRIEE
SVHRP A B M EAMER B i BEM, B
ML AL R ERE . 2HRELXH SVHRP —
FHEAURPPRBRERERLEEEWNZETT: B
— 77 B REESOR i nNOS #9355 % ¥ MPTP
FEMNBHAERER, B RIFRITIER. 3%
MPTP 3|8 RB# nNOS G MIEHHE. NO
REIJIENTHEERFSHIST.25%IiE1L

MThREIAEE. BTLL NO MRAaES 5 R HILMH.
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KAARENEEDEXROCINM ZEETR mRNA RiZHIF R

moM.E M.F &K Fo okl FRA, A HEE
MBRREMKY HEXANE BRILA4LYEATITREAXRE- AN BEARESLRE, REIL MRE 150086)

B OE.HiY S4B M ZALTERELN LN mRNA AR, BF58 A 95 B2 X 86 Bg i 5 K KU ME i i 45 A i
SFHH. HE HERISMEAFEY, B KIULR 0 F M SEER (TO. HH=K (TG . AEERED
(LDL) . B#EE8ER (HDL) .M B IgHi B (FFA). W —B (MDA).BE (YLK (SOD) 5 i BE #8 #5 ; Trizol
EREOUA RNA, F AR ZRAMER N (RT-PCR) ME M, M: M, M;s 4 # M Z&TH mRNA &%,
WEHERIE.EXMAHL IHANHTHER. &R HIELEN M +4 TC.TG.LDL.FFA & MDA X ¥# &
(P<0.05),HDL 5 SOD f{k (P<0.05),2 kX3RRI TC.TG.LDL.FFA K MDA K¥H{K (P<0.05),
HDL 5 SOD A ¥ EFif (P<0.05) EEERAF HBRBEEAAESER4A M ZAE LR mRNA £3%, 4R
M, M, M: 2T RE XD M ZETRMIEMER, ENFRIEEX (P<0.05), AAAREE S RIBRALA
B M; 2T mRNA ZXHEB . MIATRFELRS, AAAFEEER (P<0.05),M,.M; 24 E & mRNA
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BEEXBFER (P>0.05). Hit RIGMEE A RSRE T R, KRELS KIIEER, 3 H M 246K KF
VAR K B R A R B 4R FA I > F LRI 2 —
AWM. kAR M 2k, BIgHE; RT-PCR
s M4 % 8 :R286. 26 XMIRIAG:A SN 0253 - 2670(2006)09 — 1362 - 05
Effect of Daming Capsule on mRNA expression of M receptor’s different isoforms
on cardiac muscle of hyperlidemic rats
XING Yan, YUE Peng, LI Hui, ZHANG Yong, LIN Dao-hong,
DONG De-li, LU Yan-jie, YANG Bao-feng
(Department of Pharmacology, Bio-pharmaceutical Key Laboratory of Heilongjiang Province-Incubator
of State Key Laboratory, Harbin Medical University, Harbin 150086, China)
Abstract: Objective To seek the molecular mechanism of decreasing blood lipid effect of Daming

Capsule on hyperlipemic rat via studying the mRNA expression of the subtypes of M receptor in the
" myocardium. Methods Hyperlipemic rat model was made firstly, the blood was obtained via vena

caudalis, the indexes in the serum, such as TC, TG, LDL, HDL, FFA, MDA, and SOD, were

measured, the myocardial total RNA was extracted by Trizol method, the difference of the four subtypes

of M receptor Mz, M;, M,, and M; mRNA expression in three groups of hyperlipemia, normal, and drug

administration was compared by RT-PCR. Results The concentrations of TC, TG, LDL, FFA, and

MDA in serum increased (P<<0.05), while the levels of HDL and SOD decreased (P<C0.05). After the

treatment by Daming Capsule, the concentrations of the preceding four indexes cut down, while the

concentratins of the post two ones went up to nearly normal level. The mRNA expressions of each subtype

of M receptor between the hyperlipemia group and normal group were compared, the expression of M,,

M,, and M; receptors decreased (P<<0.05), while the expression of M; increased (P<0.05), there were

significant statistical differences among them. The level of M; receptor increased (P <<0.05), but M,

receptor decreased (P << 0.05) after giving Daming Capsule comparing with hyperlipemia group.

Moreover, the differences have statistical significance. the expression of M, and M; receptor mRNA have

no significance difference (P>>0.05). Conclusion Hyperlipemic rat model is successfully established.
“ Daming Capsule has the effect of lowering blood lipid. Furthermore, the increasing the expression of M;
receptor is one of the mechanisms that Daming Capsule decreases the blood lipid.

Key words; Daming Capsule; M receptor; hyperlipemia; RT-PCR

KEBRREAZHH L LTRSS, H
BT 90 A  L BR 1 R BR IR ML AR AR R 240, R E B R R
R IR B R AT O WL 0 LS B
B, [ 1B 9 6 P fELJR Bk 22 %o L 40 F LA B9 SR A B
K. HYREALERELEDSEERN XS T
ZRAMHEEAZRY, TEDKL FPHZER
BYERMXRBFTZ -, BUREER SN
HRBRAEFERERGYERVFHOES . W00
EHEEMA~M S HRELR,ELNFSEEN
ARMREAENBPREBENEM, RAYHE
ARBED, R M2 s MLC AR T ER A
BEERX, KBRS — M3 H M AR Y K
ERANBHRESONERZEA X RBIESL.
Hit, AL RELEM M Z4EEH mRNA Rk
25 {035 7 AR ML AE B M, ~M K REREA
TV PRk A i R L AR AR P S50 L ML R AR 2 ]

MER.

1 #H

1.1 %Y. Wistar ¥ KR 40 B,k E
180~200 g, M B B /RIRER KEFHWF.

1.2 Y. KRR (KE BT .BE.AS.K
), R REREGUAERAF =&, BHEFZ
20030085, 7= 5 #t 5 20040702; N M A E W B
tHEXNYELZVERAR BHHEFH
31021082, 7= 5 #t 5 20041203; RE L ZHMA £
WAL 20 R W B R 3

1.3 A KREEE (TCO AAE. HMW=M
(TG) KM & KFHEEER (LDL) AA& . HE
FIREH (HDL) AAEWAMIREEYTESE
BAR,.WEEKBH® (FFA) RAE. W -8
(MDA) #H & . BEAY LR (SOD) KA &M
HERERAEYIEWER. & RNA #REAE
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£ Invitrogen | 2 & 7= #, RT-PCR EH &N
Invitrogen RA AT MEEY TR (KB FRA
il PN

1.4 {Y%8.PCR {{ (#HE BIO-RAD A#),KEH
BB P (BECKMAN A7) ,CS—15R), K H 3k
X (£H BIO-RAD AR, K44 IEN (EH
BIO-RAD /A &, Smart Spec™ 3000), X # GIS ¥
BKEGLERSE (LEXEREFEFRAFD.

2 HiE

2.1 HREsYERAH S HIRMIA (HEE
1% . Sh K 200  HEREERE 1% . N _H¥
30% . B I B EE-80 209 Hith 20%) & HE 10 mL/
kg ig 14 d.

2.2 Ao MR Wistar KR 40 REEHL R 5
H.ERH, BB, KERELR. P NAREY,
BH 8 R.WIRA ig IRATT., KW B4 ig BT
F o HA B 2 (200,100,50 mg/(kg * d)]. EHHA ig
Rl Bemibk. SNBSS RIMRTES.
2.3 BERERNE. £ UXig AHEER.F
K. %15 XEHKBUML. 3 000 r/min B.L» 5 min
eI, %X M A& H % E TC.TG.LDL.HDL,
FFA.MDA.SOD,

2.4 ¥F8& RT-PCR

2.4.1 M RNA #0325 B %5 Bk i W % i 3 #84x
BEEBEAENZE 1% RELZH ip KB (4
mL/kg), RF LM, £ 0 ZEB A 0.5 mm X 0. 5 mm
KA HARRBRBEF, —80 C REHASR; —5
BERERBULENE RNA, &8 RNA X A/
A HERN 1.8~2.0,

2.4.2 PSP 5 KR Genebank HF
5,35 %L ™, A Primer 5.0 R4
F& M, M, M, M;, B-actin, 3 1 E¥GHRETEE
HEYBEERAFTESR. SIPFFHT M, £S5

# .5 TACCCTCTACACTGTGATTGGCS ,M, T
¥ 3 ¥. 5 ATGATGACAGGCAGATAGY (364
bp); M, F ¥ 8] #: 5 GTGGTGTGATGATTGG-
TCTG3 ,M, F#8|4.:5 TCTGCCGAGGAGTT-
GGTGTC3 (790 bp);M, #5141 :5 AGTGCTT-
CATCCAGTTCTTGTCCA3 ,M, TH#5I# .5 CA-
CATTCATTGCCTGTCTGCTTTG3S (510 bp) ;M;
t ¥ 8 #. 5CTCATCATTGGCATCTTCTC-
CA3, M; T ¥ B #: 5GGTCCTTGGTTCG-
CTTCTCTGT3' (451 bp); B-actin F ¥ 3| ¥ 5’
CCGTAAAGACCTCTATGCCAACA3 , F i3 ¥
5'CGGACTCATCGTACTCCTGCTS (250 bp).
2.4.3 PCR BB &#:94 C.2 min, & KIEHF
94 'C.30s,55 C.30s,72 'C.30 s, & 5| Y B MG
BB BT A B0 BB B RO M, 29 4
EFF M, 31 MEFF M, 34 MEIFM; 31 MESF B
actin 28 &3 ,PCR F=H12 1.5% BUBWEE R
3%, Pk BIO-RAD S hEER R R M, I 21T
FERS.

3 &8

3.1 MEHEER EEE 1~5 REBRAHM
RIGHEELRBER 30~50 g, HEL,ESENR
£, ERALTH. ERE U RAFAKENBK
2. G SE . MBS A T BRI,

3.2 IMiERIRWELR

3.2.1 XHARIEFRIMEM. MR 1 iR, 4R
HEFEMEFHASHERYEA, RREEEAS
KAKEAHBHM B A EA TC, TG,LDL.
HDL.FFA ¥ EBEHER MAHAKE/ IR EA
5REERNA LA ¥R X . RIBENLAnRRH
EFL R R RE T R, KRR P
BAMRKEEEER M/ MRRHAEEA, RHX
B M LA R M iV A 3 A R BAKELE .

F1 XERNNEELEXRD®OERFHERE Gts, n=8)
Table 1 Effect of Daming Capsule on blood lipid indexes in serum of hyperlipemic rats (x+s, n=8)

“@ 3 HE/(mgekg™? TC/(mmol+L~1) TG/(mmol + L—1) LDL/(mmol + L=!)  HDL/(mmol * L~})  FFA/(mmol « L™1)
E#® - 1.914+0.38*** 0.4940.09***  0.814+0.11*"* 0.85+0.16*** 0.1340.04***
B - 3.9440. 43 0. 8830, 15 2.1540. 43 0.4740.13 0.5440.16
KHA B 200 2.5610.40* 0.61+0.16* 0.9440.17* 0.7340.25* 0.2540.08* *
100 3.38+1.13* 0.6140.16* 1.3440.73* 0.6040.11°* 0.37340.05*
50 3.6740.91 0.8240. 11 1. 924-0. 54 0.5140. 32 0.5240. 94
ERER4 e, *P<0.05 **P<0.01 ***P<0.001
*P<0.05 **P<<0.01 ***P<C0.001 vs model group

3.2.2 % MDA #i SOD KW . 103 2 fiz, E#
HEEBERE, BIREMAS KERERRANEA

MAHBEEPHNBAR BEEER, AW BN
MBAXET¥E X, RETKREMES SOD &7
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BERF MDA K¥FBEART, “ELAHEHG
LUAR . 2 XV IT)E 7% SOD. MDA #%&E
FF 8L 1E B 7K » UE B K B Jie 3 Y o i B 4 R R
W EREAE A BRI .

;2 KHAM: WS M BE 0 AE K R 0 MDA K E

SOD FHMHXM (xts, n=8)
Table 2 Effect of Daming Capsule on MDA level
and SOD activity in serum of hyper-

lipemic rats (x+s, n=8)

#H B F#®/(mgekg™!) MDA/(nmol + L™1) SOD/(U*mL~1)

E¥ - 5.25+0.25% * 122. 69+ 20. 98" *
b %] - 8.741+1. 40 76. 394 15. 07
T E 200 4.2440.90" 118.85+13.85" "
100 6.594+0.40" 103.81+13. 21"
50 8.09+1. 00 60. 74+ 28. 04

H®BA K. "P<0.05 **P<0.01
*P<0.05 **P<0.01 vs model group

|

250bp |
100bp &

3.3 RT-PCR %% :LLE RNA AERLFIT 1
M, .M; . M,.M;,B-actin, 2R )5 A B-actin h N Z BA
e RE R AR R (FEEE)—B B Bactin
RIInAE R AN 4% 40 M,~M,# PCR 747, B8 b8 B X
MG RME 1 iR, NERE B EIRILER M.,
M, M;Z & mRNA £iEB5 .M, %4k mRNA %%
B E MiZES 5T ZRONMMEFER. 4
g M, M M:Z R XBHALEL M ZEE
KR, R B AR MUAE B K B M B U ARVE A S
M.ZEEX., LEBERLE 3.
4 itig

H g IAE , #¢ A R ILE TC A& RSBk M
HELMEROEEREREEZ —. BMBAUGE
R R A B AR A, T B RES R A EF O, B
HENNS, KBEA HEETHAGONHARY,

M1 23435

M-Marker 1-FEH#H 2-BB4H 3~5-KB ¥ (200.100.50 mg/kg) 4

M-Marker 1-normal group 2-model group 3—5-Daming Capsule (200, 100, and 50 mg/kg) group

B1 KBREXM M, (A) . M;(B) .M(C).M;(D) Ffk mRNA £k R B-actin (E) B ¥ M
Fig. 1 Effect of Daming Capsule on mRNA expression of M,(A), M;(B), M,(C), and M;(D) receptors and B-actin (E)
%3 AHBRRSOMM FH mRNA REAHNER s, n=8)

Table 3 Effect of Daming Capsule on mRNA expressions of cardiac muscle M receptor (x=+s, n=8)

A 5 B/ (mg + kg™ M,/B-actin M3/B-actin M,/B-actin Ms/B-actin
E# — 1.1940.22%* 0.754+0.21** 1.0240.14° 1.0540.15* *
B . - 0.894-0. 03 0.904£0.01 0. 804+0. 02 0. 98+0. 01
CiLE 200 0.7740.11% 1.1540.12** 0.7640.17 0.9540. 14

100 0.8040. 24 % 1.1240.13* 0.8340.12 0.9840.11
50 0. 88+0.02 0.9040. 02 0.7640.04 0.9940. 02
SEMAELE. *P<0.05 **P<0.01

*P<{0.05 **P<0.01 vs model group
EYSIRNEBERS S E, SHBTEXE
i) MDA, H B 22U 2 b SRl =4
MRELENYR.BERNGEE-RIBRERR
BIR 2, AR SOD AEHER TRFEN A
fY 2445 . MDA 1 SOD AT LA ] 4 52 iU L 40 i
ROGBRE ALBRERER, BIRMES=ETEH
MDA, i SOD ¥ J1 FEAR N A s1 Z R i R £ 85, K
& O, |0 MALTE BB, 7 o A A
PCR £ A8 & B8 M AE B M, 2 & mRNA Fiki
LM, M, M; %k mRNA £EBHHLEE. PCR
R R F BB AL % B, B AR SN B 5 R Wk B
K, R Yok B 38 0 R R B B 3, MR e E

5B — E 7R B 0 3 A rP L MR AN I, 38 R A o
JE S 1o BE N P A0, BE AR RN #E A F B, T
PCR R #HAFEHZEARAA PR EORE
3. ALHREX—FEBHE PCR.EFH
M Z RT3 MEERE 13 i BEDR 3R 3 e 3
AERERREMOLRER  BEREENTE,
LAt it PR SR B R I A G R BT F BRI B
PEER AL R R T A A, B LR ST 38
W — B IEE T AW R R R &80T R
AFEHTE R A% 4 mRNA ZREH—-HHLH
RE.ALBRRDYHEH M, ~M 4 BERHM %
AT T RRERINRRA M2 &R SR O AETh
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BERIME— A7 R AL IESE M 32 & T R SE R 7
EFONLERYOEABIME, REE M ZA&E
08 ML AE B Ak 3 08 , RE B DI BER RO IR
AR B VE .

55— 7 T 6 AR ILAE B 7= AR B K BIG Rt | ALY
Xt 4 A A MR DA R IR A R SRR AR R E A
R Mo ERES AR LOEE
BB AEM A BRI M, 32 R 7E O LR M 2
PRAPERYILE ERE BEREBHEEHLARE
AR 3h B AT R X 5 B0 LR I B M, 32 4K 83 ) (B
WO A A LR 45, BT R (4-DAMP) H] i & #
GRED. #— B IE M, 3 4k ¥ 3h R B8 AT R
Hz@iﬁ%ﬂﬁbﬂﬂ%ﬂ@ﬁiﬁ»%ﬂﬂ%ﬂ Hzozﬁ'§
BlCa*t I &, L BT E S 2 F Bel-2,
ERK WX, BB £ E A Fas.p38 MAPK
=k RGO IR ERPERC, ALRE LR
HISER L —% % mRNA KFEEH M Z4&k
ERBOLEX - LOEBXERRERNMRSE, #
M. ZGARERES THIBHRELED L FKE,

H—EHRERPH K REEITE M. F K
BERSEAE, HMATR M ZELEALRB D, I
d MDA /0, SOD #% & IE % , iF B3 & BA J5: 2 i %
miEfERAS MiZEFLARPWHNEBRR. FIERE
AEFHF M3 f# i iF MDA 34>, S0D 3% Jj 3%
BOERENEAHETLHN . KO FIHTRES G
FEHBEBENGESHIRBAEXR REERINER

BB B FRIEL,
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Cardiomyocyte

RERFILEZRERTFERE THEIINRS S/ DR EK
TNF-a mRNA % p53 FEAKFEHHR

B A, W%, B.EECF
(BREMXEE—HERER LK. IF X

.45 F
210029)

W E.BN FARBAETILEZERETME (EGCG) %L (UVB) BHEMHES BALB/c DREK
TNF-a mRNA %3k K p53 ERRBKFHEME. FiE EGCG BEMATHIERERREREKEATARRE
B UVB $85f,8H 1 K, %% 1 1A ,RT-PCR R AR LEEAHT /DR BEKRALA D TNF-« mRNA KR

BT, B HAE RN EMEKAL T p53 BEHREKE,

KR 2 Bactin NBKIESE ,RT-PCR A ARF &

UVB B #3855 /DRE kP TNF-« mRNA 5K P BAAF,HRE KT S UVB 55585 5 X5 5 88
BIEEXR . UVB BHEEAERPREK p53 BEARE, ARFZK ¥ 5 UVB H518E R EMBKEXR . EGCG
LEJETF#E UVB %S K TNF-« mRNA KF K ps3 BAKZ. & UVB BHBEEIF/PREK TNF-o
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