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WE BHE %+ 5 LMW & k&K K (spontaneous hypertensive rat, SHR) BRI E £-2F R KT A
% (renin angiotensin system, RAS) W& % , A M EF AN B I EaRAX KRG A LA H%EH RAS PEH
F mRNA #1% 6, Fiik HS54R6 AR SHR A3 @ ¥ L RRARSFA . FHrEAFHEAK SHR
B, 5018 ;N ETRABRY XARTEL AL BEERENEH 32 Ak, SHRASPREE
% # Wistar-Kyoto X & ( Wistar-Kyoto rats, WKY) IR F Te5 KK, &4 4 1824 F 32 Bibaf 4 3 s &,
HEMARAHRE TN ERAHHFIHE, AEREF DA, Real-time PCR # #) & & % 7 £ & (angiotensin,
AGT) . fo & % 7 # #t 3% % (angiotensin-converting, ACE) . f2 & % 7k % 4% ¥ 8 2 ( angiotensin-converting 2,
ACE2)mRNA #h &k, R 5 WKY 4)0b4 ,Fl Fi# SHR £ 18 Al 24 A4 32 AW sk EM A ER
FHEHZEFAG(P<0.01) , 2R FLFAAHFEL, CLBFHANEELS (P <0.05),ACT
ACE mRNA £ &% 5H(P<0.01),m /£ 18 B # .24 F# s ACE2 mRNA Ak /& (P <0.01), ¥ L& X
RIAME I8 Ak 24 AB A TREERKHMKE(P<0.05), K ECMEH, £24 AEHEERKL
EREHK (P<0.05), 4 18,24 232 F#bwt AGT.ACE £ % M1k ACE2 mRNA 9 A X B ¥ & (P <
0.05), i SHREFSHMP RASAAZN X THRAFXHFLARLACEREN S FNHZI— BA¥
EORRKRATRERAD DS54 ,AF RAS i RS Bk &,

x@iA AARZLEXLFILARRRI;EE-wE 8R4, £CERE

Effect of Banxia Baizhu Tianma Decoction on the Left Ventricular Hypertrophy of Hypertrophied Myocardi-
um in Spontaneously Hypertensive Rat JIANG Jia-ye, WANG Xian-zhen, LUO Shan-shan, et al Experiment
Center for Teaching and Learning ,Shanghai University of Traditional Chinese Medicine ,Shanghai (201203)

ABSTRACT Objective To investigate the changes in renin angiotensin system ( RAS) in hypertrophied
myocardium of spontaneous hypertensive rat ( SHR), and the effect of Banxia Baizhu Tianma Decoction
(BBTD) on the changes in haemodynamic parameters and mRNA of signaling molecules of RAS at different peri-
ods. Methods Fifty-four male SHRs of 6 weeks old were randomly and equally divided into three groups : the
untreated control group, the test group, and the positive control group, and they were treated respectively with
distilled water, BBTD and captopril by dissolving in equal volume of water administrated via gavage for 18 weeks.
Besides, 18 age matched Wistar-Kyoto ( WKY) rats treated with distilled water were allocated in a normal control
group. Rats were managed in batches at their age of 18, 24, and 32 weeks old. Rat’s hemodynamic parameters
were measured through carotid artery catheterization, myocardial pathology was observed, and their mRNA ex-
pressions of angiotensin (AGT), angiotensin-converting (ACE) and angiotension-converting 2 ( ACE2) were
determined by Real-time PCR. Results Compared with WKY rats, the arterial pressure and left ventricular mass
index (LVMI)in SHR were significantly higher at 18, 24 and 32 weeks respectively ( P <0.01); average cycle
rate showed in electrocardiogram was higher ( P <0. 05) , though the blood stream was similar; mRNA expres-
sions of AGT and ACE in heart tissue were markedly higher ( P <0.01), but that of ACE2 at 18 and 24 weeks
were lower (P <0.01). Compared with untreated SHR, arterial pressure at 18 and 24 weeks was lower (P <
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0. 05) ; cardiac muscle structure was improved; LVMI at 24 weeks was improved ( P <0. 05) ; the mRNA expres-
sions of AGT and ACE were suppressed but that of ACE2 increased at 18, 24 ,and 32 weeks significantly in the
test group after BBTD treatment ( P <0.05) . Conclusions Changes in RAS in the hypertrophied myocardium of
SHR may be one of the molecular mechanisms for hypertension leading to left ventricular hypertrophy. BBTD can

improve the hemodynamic parameters, regulate RAS, so as to lower the arterial pressure.
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EnERELERESE LHKHE, ELERE
AMUEHMESHNEERRFEHE, mLRCME
B R EEY S0 Bk 08K KT
SHREEFEHXY Ak ELEOCEREE R AAE
FEmLERYEEAEY,

YHEARKKGH A(RZELE), RALRE
R ERKER, FRRBERAFNLE, Kl
KMREHLHLAARKYGEA R HBEEEM, I
Sh, Bt AU L AT AR B R A M E KR
( spontaneouslyhypertension rats, SHR) [l ¥ # 1t & &
7 & II (angiotensin Il , Ang Il ) 1§ ¢ & (endothelin,
ET) i) & 8 M I o FE L B3 B 11 R KK 3 6 7K
ELEOERIEHRWHRIRE,

B8, % &- & & 5k % % 4t (renin angiotensin sys-
tem, RAS) 7E ¥4 15 75 B i 02 fif UK ) 8 A 2 EOAY O
MLEIE b REEH, E-RBREMRERE, R
RHLOWUSEE RAS #9354 W5 A 4 WA7E I 6 845
M RAECEREPEERNEENHEMA BEE
HAR K BR 7 £ 5 i 58 i 0 55 RAS i % 20 2
REJE i 75 BEA R, A LR L 9% 0k % & PCR
Tr R R A B B 39 2 0 o L B R 5K & IR (angiotensin,
AGT) . Il & & 3k & ¥ ¥ #§ ( angiotensin-converting,
ACE) . ffi & % 7% & ¥ #t B8 2 ( angiotensin-converting 2,
ACE2)mRNA &k, BiIT¥EARKKH AKX
P i K B O AR R T R HAE AL

#HBERE

1 ZRZ & XM R AUEs

L1 ZRAHMAN FEARRXKG(d¥E
HOg, AR KB Bas6g, AR 18 g, HE3 g4
B KBREEBEFTEL0.432 g, h LIPEZD
REHFZRP LM RIEGH 12.5 mg/ i, E
LEBERERAE WA AP, FEEK A E S AN
WEMEBE,4 CHRAF, &M, Trizol (£ E Invitro-
gen) ,RealMasterMix ( KB L F H HFR A 5l ), Bio-
Dev RT-PCRkit( 37 f§ %58 MBI) ,10% Hh ¥ F B, HF AR

spontaneously hypertensive rat; Banxia Baizhu Tianma Decoction; renin angiotensin sys-

-FARWB(HE)

1. 2 FE{XE Powerlab /\;#iiE £ IhREA: HiD
FA (WA FE AD Instruments) , Rotor-6000 ( 3 K &
FR/A#),PCR ¥ H{X (2 [E Biometra) ,D-78532 & &
Y URE L L (48 Hettich) , 1K iR 7K 4 (X 18] Ther-
mo) , 43 & Y i+ UV-1700 ( H A& & H /4 5)), Leica
RM2126 LSV AL (B LR RS ARAA),
B %4 Olympus BX51( H & Olympus) ,

2

2.1 ZRhY 18 H 6 J b HEYE M K IE# Wist-
ar-Kyoto X B ( Wistar-Kyoto rats, WKY) fi1 54 R 6 & i
Mtk SHR, WA L ¥R T RN WAERFTIEL A,
¥ SHR BEHL A 3 A, 84 18 R R A HARKKAR
JT41([4.32 g/ (kg - d) ] ; FAEZEFIxHHRLL[3. 375 mg/
(kg - d)];SHR 3t HA, & 495 HHTHEIBKSP,
KRHEEZE 24 A 5255 0k WE 2 32 A k¢, SHR
A WKY AIERSEMRBK, SHAE 182432 4
B4 3 AL (n =6),

2.2 MR N%EBEMNESHRBLEN &
B fs) LA 3% S B bR 0 40 me/kg RERE St i AT R
B AL S8 Bk , A Powerlab {8 5.0 & F 15
PR B KR . R L EMIKE(LVW/

BW) f (Ll b 2 B R B H
2.3 LAMAREEE BREOCEREROL,
FEMALEE HE RE G,

2.4 SOt E R PCR K

2.4.1 HLIE RNA R BRARLNAKYA
100 mg, & # 0 Trizol X7 1 mL, 3% i B 45 # 47 RNA
0 BT A RNA 15 A260/A280 376 1.8 ~2.0 Z[d],

2.4.2 KR cDNA & {fJH BioDev RT-PCRKit,
& PCR {{H 42 CK K2 h,95 CA&HES min, A EF
) cDNA & -20 CRFEH.

2.43 5|¥ 5% F 5 R HE GenBank F
GAPDH ,AGT,ACE,ACE2 B FE 5 &t M5 9
(1),

2.4.4 EMRIER PCR, HEKNERHE
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BRMEZR, RN EMEH 95 CHAH 15 min, 1 f
{G35;95 € 15 s, 60 C 20 5,72 C 30 s, 40 ME3F,
£1 PCREIYHES

ERA K L#5m
GAPDH 5'-CAGAACATCATCCCTGCATC 3’
AGT  5"-AGGCAAGAGGTGTAGCCAGT 3’
ACE 5’-GTCCTATTCCCGCTCATCT 3' 5'-CCAGCCCTTCTGTACCATT 3'
ACE2  5'-CCCAGAGAACAGTGGACCAAAA 3’ 5'-GCTCCACCACACCAACGAT 3’

“hlmmiig, TR ERPCRERMERERSWT
NASHREALBHERAMMBEAN G E, B8
XEH CtERAAHEMNER, ZERREEXHLR
H/ SHE = 27 2 HITHES, HPAAC = (C
Hi) -Ct X)) pp - (Ct HE - CLITH) o

2.4.5 PCRF=YIMHEST ¥y K PCR
7=y 16 B 3 47 B M o P e K o

2.5 HitErg HERHUYR GFEEG
ts) R, A SPSS 16. 0 A HITHBLT, t KR
¥

T#y
5'-CTGCTTCACCACCTTCTTGA 3

g =R

| BAKRHKERESRBEB LR (E2)
5 WKY #1 %, SHR 7E 18 B # 24 J #8701 32 J5 s i
BKEREZRRIGEBDEAE(P<0.01), ¥H
ER KRR 4120 18 JA 1524 A i0 BY SHR 19 30 Bk FE 39
BEME(P<0.05); BEMRE S REBAMA BT
ERRGT LK AR, IRERE; &
18 FMSHE i SHR By 72 % R RIS BOE B B W, 75 24
R M e 72 5 TR 46 3R A (P < 0..05) , 35 W 46 39 B P
o B 1R KRR 5 % W 70 3 B A B A 1O A 3L 32
Bk E  HAE B R R AR B

2 K B O B R T R R
(%£3) BN, SHR 5 WKY 4 0 # &4
BRmEs, o BTy ARERE TRER, 5
WKY 4 H %%, [ JE # SHR 4110 B 2 R A% 2 &
X, T o L 249 PR 0 R (P <0.05) . % E B
RF R4 5 £ F6 2% P Xt SHR 1L 9 B39 %W B &
W, Bk B E A KB T HUS 24 J8 i B K B i
P-4 B 0 ARG (P <0.05) o

3 BEAROMASKERESRLE

3.1 KR 18 ARE (E 1)  WKY AXELM
A K, 5 55, 8 N B RS R
2 SHR 41K B0 LA ML BE K , WUSF 4 $E 90 82 3 A, , 1l
5 A L0 LA AR K, o0 LS 442 3 51 36
AR R s B AR K B A O LA &
SR

®2 BRAKBIREREZREHEBLE (219)

5'-AGGACCTTATGTCCGTCCAG 3’

A5 Bt () n  BIBKE(mmHg) AEREHEK
WKY 18 6 114.24 £19.42°°  2.47 +0.25"
24 6 117.08 £19.09°°  2.34 0. 13"
32 6 91.57£15.82"  2.4410.18""
SHR 18 6 209.17 £5.00 3.020.13
24 6 210.54£11.30 3.08 £0. 13
32 6 205.48 +17.51 3.0520.17
FIHEH 18 6 156.55£36.07""  2.8510.07
24 6 186.99 +8.00" 2.84 0. 11°
32 6 196.42119.35 2.99 £0.23
YHARKKE 18 6 169.09 +15.09" 3.150.16
24 6 199.16 +5.61" 2.85 0. 14°
32 6 207.59 £12.04 3.36 0. 11°°

I 5F A SHR e, P <0.05, P <0.01
#£3 FAKRNMKEROBEFHRPERLE (2xs)

m L AL P - 5
a5 REt(R) »  (L1min) A (% )

WKY 18 6 2.97+1.30 348,32 +26. 24**
24 6 3.6320.95 332.12 £31. 10"
32 6 3.97:0.99 293,18 £22. 82"
SHR 18 6 2.20:0.92 401.97 19. 86
24 6 3.37:1.33 372.15 £39.07
32 6 3.85:0.73 369. 03 +£28. 96
FHEH 18 6 2.83:1.42 399.01 £16. 12
24 6 3.57:0.74 356. 02 £41. 64
32 6 3.85%0.65 378.09 £20.37
YHARKKE 18 6 2.39:0.65 400.71 £11.63
24 6 3.2210.9 326.17 £29.22°
32 6 4.7212.03 355.95 £26.77

¥ 5FE# SHR L, “P<0.05, **P <0.01

3.2 KR 24 Fgset (B 2) WKY AXREA4%
HF#F NN EEREEER , ALBREH
¥ 48 ; SHR 4K Bl WLAH AR K, WIL4F 48 HE 5 42 3R
BONEREE RAEMARRERE; REERAON
MMAE K, O LA 4 450 FE AL , o R 3 B I R M 4R M
BEMANE LEARRKGA O N EHI BE
3, A B ME BB RN

3.3 KR 32 Ate (B 3) WKY 3§ B4 KB
®HIMREF AV BREARBE, SHR HXK
MARHF SR, BREREARRE; FEE A4
DAL ONA RS EAL, REARZEHA
Bk FARRKGALINA EHAFTBES EHEK
BRMEMEEmM, M EEEERR,

4 HHAKRALYLAGT ACE B ACE2 mRNA #£3i%
BM(FE4) 5 WKY 4%, SHR 47 18.24 & 32
JE 5 6f 9 AGT #l ACE mRNA £ix#HEE (P <0.01),
ifii 18,24 JE##9 ACE2 mRNA k8K (P <0.01),32
JEl#tat ACE2 mRNA RZXBAK ,HEF LT ¥ B,
£ FI 47 18 .24 K 32 JA#A B AGT #l ACE mRNA
B3 BB K (P <0.05) ,24 32 it it ACE2 mRNA #



- 1064 - PR FELSS & 2010 4 10 A% 30 45 10 #1 CJITWM, October 2010, Vol. 30, No.10

&: UWKY 4 @QSHR 4 QR & FE @FEARK A, Tl

B 18 e R4 kR ONFRERELRILE (HE 1E,x200)

3 2 ARMEARROIFERAZERIE (HE §&,x200)

%4 ZBHAKXRBLOM AGT ACE K& ACE2 mRNA

KEWLE (2ts)
AH B () n AGT ACE ACE2

WKY 18 6 0.15£0.01"* 0.8720.01**  1.43 +0.06""
24 6 0.54+£0.04** 0.4620.04** 2.78 +0.34™*

32 6 0.09:0.01° 0.31:0.05* 1.93:0.61

SHR 18 6 0.92:0.15  0.990.01 0.91£0.13

24 6 1.02:0.06 1.0020.14 1.03 £0.05

32 6 0.91:0.09 0.970.13 1.19£0.21

Ria- il 18 6 0.01£0.00** 0.31:0.02** 1.0620.01
24 6 0.250.01"" 0.70£0. 10* 1.75 +0,25**
32 6 0.04:0.01* 0.36+0.09** 4.80 £0.74"
FHEARKKE 18 6 0.01£0.00* 0.48+0.03** 1.2310,06*
24 6 0.27+0.03** 0.07:0.01* 1.7220.16"
32 6 0.20:0.01° 0.680.09*  2.12£0.09**

. 5F A # SHR K8, P <0.05, " P <0.01
RIEEFE(P<0.01), ¥EHRKKFGHLE 18.24 &
32 Fji#&rt AGT ,ACE mRNA i) # 5% {&, M ACE2 mR-
NA BRIBER (P <0.05),

15 S -4
R 0 PR 70 AR TR A R AL o 3 R ol PR 2

A EE B 0, 0 UL 40 B B HLAR R B, RAS 3
5, BB A B, 40 MR B K, B RR R &

£, HEEEE LOERBEHMT ., SHR EREE
PR EEE, BANRERBALZSLENRE.
RRSR, BEMRARY, ZARBRERLEA X
#57 100% H5 S50, B B I E OB A B R, 2
MEBLELLCERERNERNHYEY, PR
SR 18 R, SHR A mEMAEE FREERYE
EET WKY 4, LUK WKY 28 88X, 355
W EOERBEE R8T, X 5 Makino N %R # 8
—3, APREREW SHR 47 3 A F iR
EWKYHAWHRERYEFEITEREX, TR EE
SHRAMCHEFHRAMELEERT WKY 4,8
HHEHAFE—-EHR,

REFENBEE R, AAEMLES 2.0 EREL
FR—HEREP, #iFEFR—%. ¥EARXK
TUAE BRI AL R, Bl 1k PR 5 K K BF 48 R Ak 3k
&AM AR, DARNE, &R, 5%
B ORI L, AR IR L, KSR S
B, 5aRMME, LIBERZE, KEBKMAGE LS
£9, YEARXKZEE RIFRBERR, &
BRERHERR 18 Bl 24 BN ARTFOEE
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R BESMARRX TR EOEREENRE.

APRERBEITEE AR KK S5 SHR £.0
FRENER . SREIFEARKKG RE 24 Ak
MNERERKAEERAEE AR TRES THRE
R BREEBRBRACEREFER - EB KT
B BBk 0 ALC E B 2 R R R B &,
L FEAARKBRZE 18 B A 24 B3 SHR i i
EXWBEmR, HEE D &K 24 FR0.OaEFHE
B A, T FE 3 A AT B50%8 o R B ALG B B T A
S R (4 P, 158 B 7 BRI o TS 2 P S R
EA R T REHA. LAHLSURHB SR AN,
FHARXKAHLE 18 B 24 R &R EHFH
HAONGEHHREENE RELRORXKZAUMF
HEAMACHNRBERES TR R EEWAE,BoM
MMM ELM, RHEEAARKXKY A LBE
SHR.CALAEE , ¥R E 5 R EE LM, 32 ARk
B, H AR KRG M E T+ & O o B 35 8 )
R CHREREERONBRELEMNE, 5
BRAMUEER  FERBRBBEAR, M FEL
FIAF SN, BREEARKIKATE 24 R
FHBHREEZRERBMER HIE 32 BRI R
PR ERRAERERE LARARFRYEA A
K it — BB

RAS FE 20 BHEJE B R HLH AP o5 A & 2 A
"o YR RAS A AT A : % & (renin)
AGT ACE Ang I Angll RifiFEHREZHE%E, 75,
BH Ang | F1 Ang I W RSB R KPR, 01
Ang-(1-7) 1 Ang-(3-8) %%, AGT 2B REAMIK
Yo EMER T, BT EKRERTEER Ang 1,
JEETE ACEEH T8 Ang Il . 4K, ACE2 Iy
KB EH T AN RAS £ 5NN, ACE2 &
ACE R BERE", thihscB R, ACE2 K Ang
HA3% e B KM Ang T 35 ¥ 0 400 50, 275
ACE2 M BEAMERENE Angll K Ang-(1-7),
Yagil Y Ut 74 % ACE2 i ¥ i FE 59 “ SUE 2%
W, —MEd ACE EHS Angl 94 AR, 5 —1
B d ACE2 MGt 'S Ang-(1-7) W 4 A M AL, ACE2
0 Ang-(1-7) BE 4% &F 5K ifL 4 P i L K&, 7 ACE 1 Ang
I EF A nE, —FEHEER, RIEDIEE
5, i e A P RRGE

AWML RE R, 5 WKY 4 %, SHR £ 3 At
1 AGT #1 ACE mRNA IR AR E, i ACE2 7£ 18
24 IR REKME. LEARXKGALNH
AGT mRNA 7£ 18 J§ i F ik 8%, i ACE mRNA 7 24

R ERK, FREFMAE 18 Bt AGT,ACE
mRNA M RABEMK. FHARXKE S FREMA
F1 ACE2 mRNA f) % ik Bt & JA i i) 18 Jn 1 2% o7 8 fn
BpfvE 32 F g, ACE2 M RBEEm, BAELH
AREXBRH3T ACE2 g mnl RER K MM, ¥ HA
REBKF R E LN RAS REPSEFHRER—
TEEK SR, E R AR R EL, £ BEF mRNA -
EOMHHREEREEL BRE FRETA LD,
OMLA AGT ACE fIACE2 W8 5 T i FE B il ¥ , &
ELELERE,

GZLEEREEARKKGEB AT RAS £H F
mRNA A5, X ERERARKRGEHELE
REHIHZ - AHERFERMIEHELERE
BlH, ERH#E—-F 5T, UEEFHESFEERA
%,

$ £ X
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AL ER-~RALLAABHVTE BEFATEELSEL  UBHAMNSL G L Fioit L2,

ARENEKINBLETIO % BATRER BEREBRAZEKEEFEMUBGE R EBFT,
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EREHGFRANEALE  ARERAD B, BHFAXAHRAELER A+ TRBERRMFRESE LA
BRIFHEXFEAR,

ARMEAFEFT 2009 2B T HELLAEFARLELABNMELAL EFTABATHEL 4 MHRA
XAk,
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