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ABSTRACT Objective: To study the mechanism of Huoxue Qianyang Granule (HXQYG), a traditional
Chinese compound medicine, in revising the left ventricular hypertrophy of hypertension. Methods:
Spontaneous hypertension rats (SHR) were randomly divided into seven groups: untreated group, Songling
Xuemaikang (SLXMK)-treated group, captopril-treated group, high-, medium- and low-dose HXQYG-treated
groups, and normal control group. The systolic blood pressure (SBP) and left ventricular mass index (LVMI)
were measured. The content of angiotensin II (Ang Il ) in left ventricular tissue was determined by
radioimmunoassay. The expressions of angiotensin converting enzyme (ACE) protein and mRNA in left
ventricular tissue were analyzed separately by immunohistochemical method and RT-PCR. Results: (1) SBP
and LVMI were higher in the untreated group than those in the normal control group, and they were lower in
the high- and medium-dose HXQYG-treated groups than those in the untreated group, but higher than those in

[(B2WB] L#EHEFZASREEA I ZE BB (No. 022DJ002)
Correspondence to: Mei-Fang XIAO. E-mail: xiaomf96@yahoo.com.cn



P BE 45 A 2 2006 4E 11 A4S 4455 6 1 Journal of Chinese Integrative Medicine, November 2006, Vol.4, No.6 o 607

the captopril-treated group, and without significant difference as compared to those in the SLXMK-treated

group. (2) The content of Angll and expressions of ACE protein and mRNA in the left ventricular tissue in the
untreated group were higher than those in the normal control group, and they were lower in the HXQYG-

treated groups than those in the untreated group, but higher than those in the captopril-treated group, and
without significant difference as compared to those in the SLXMK-treated group. Conclusion: HXQYG can

reverse the left ventricular hypertrophy of SHR, which may be due to decreasing the amount of Ang Il and
expressions of ACE protein and mRNA in the left ventricular tissue.
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FH45 %7 ( Huoxue Qianyang Granule, HXQYG) AJ
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1.1.2 ®A kM # mEEHE I (angiotensin
I, Ang DB &, d st AL 77 AW HOR B 5T
TR AL 5 1 A5 5K 5% e fif Cangiotensin converting
enzyme, ACE)ZFEHIA, i Santa Cruz Biotech-
nology 7 F) 4 73 TRIzol RNA il #2i7), h 3¢ H
Invitrogen 28 H) 42 7= ; RT-PCR —# % 5 &,
Promega 2 7 A2 7= ; PCR #4E #R4X , A1 1% [ Perkin-
Elmer 23 R4 77 ; Gel-Analyse B E G4 H R 4,
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150 mg/d) A8 Wi R BEJAIT 4L (1.8 g « kg« d',
A I R A 0 24 4% ) RIS 7 21 (XUZE K
S5mlekg «d), 44 13 B, ELERM 9 4 IE L
12 HIE® Il & Wistar-Kyoto K R R IE % T BR 41,
T AR BUE RS A okK L A iR oK.,
1.2.2 mEMNE RAREEL RBP-1B ALK R M
JEit, KREGE MR 1S (13 58 JH 25 E
AR W ~9 ) I E W= 3l ki 4 i s (sys-
tolic blood pressure, SBP); JHZ4 /555 9 & (21 A
B FE A I 1 YR A S AR v R ERUBE T
S MCEIEE 5N
1.2.3 ACERERHE 10 Q2 HEIEFE
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Az R K B kA U L 4 B KA O O
PELACW T REUE O R (FERIE TR AEOE
Ji 78 0 (left ventricular mass index, LVMI),
LVMI=7.0 % i (g)/ i i (kg
1.2.4 S Mag Angll M E  MEFFKE 100 mg
DALHZLINA 1 ml 1 mol/L ¥KESER , 78 100 “C i K
K 10 min, BEES BB S AR S 0K, 40 C
10 000 r/ min# > 15 min, R F ¥, —20 CELE,
I SE IS PBS B B S p H R e i AE A R e 15
BT,
1.2.5 #mAfENz8 A% ACE ®E & k&
BRSO 55 0 B BE LR LI A A WA Y A A 0
Y1 DLW 2R i s S B g 2 BB 7K, PBS U6 5 min,
FIRTLL0.3% H: O--W W R E YA 10 min,
PBS ¥k 3 K. 5 min/ KB R G R ALEWE - TR
1k ¥ W 3% 45 ¥ (strept avidin-biotin complex,
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SABORBRIATHAE . B R L WML K, KB,
MR B . O B T LA BH AN i L 4 B
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FE . L3065 B ofe L BH 1 1 AR bk RVRR 430 %5 B {E
FREKTI A ACE 8 FRB A XT& &, B
%of BR % ] PBS A —4i .
1.2.6 B H&itEs &k ZHXE", 5 Gene
Bank FRFIFEAT R WEE L 42 B0 S W R 51, ACE.
FE S W, 5°-CCTGATCAACCAGGAGTTTG-
CAGAG-3"; FiF5I #,5’-GCCAGCCTTCCCAG-
GCAAACAGCAC-3’, ¥ #4 H Wi & 317 bp.
B-actin; b %% 51 #, 5’-CCTGTGGCATCCATG
AAACT-3’; F ¥ 8l ¥, 5°-GTGCTAGGAGC-
CAGGGCAGT-37, 9 3 ik 169 bp,
1.2.7 RT-PCR @l 0 A4 4 ACE mRNA % #
N HT TRIzol 250 il §2 KR A2 0% B RNA, B
0.5 ml &% RNA FAb ¥ Y Epperndorf &, 7E 7K i
FmA RT-PCR A F &P i IR G 25 ¢l, ACE
LRSI pl, NURSI 1 w1, RNA SR 1 ol A
JC RN A BfFf7K 2 50 pl, SEAMRSE M 1wl I
BEM MR YR, BRRESYRE 4 T
1000 r/min&.L> 1 min, LA 20 pl H3l, A PCR
1,46 48 °C 45 min W% 5%, 94 °C 3 min KiF
W ARG K 94 °C 1 min.58 C 1 min, 72 C
2 min,35 MEHGF,72 C 5 min,4 CH R, T
—20 CAR#TF, Bactin NS HKW,PCR &4 5H
RIZN ACE — 3, DL 2% 3 5 H 5 e FL K, Gel-
Analyse BERCEI5 40 B R G 54T DNA 500 % 2
Etk, WARIKETMEMNEE ACE 1Y cDNA &4
G5 AE B AHRE 1Y Bactin ¢cDNA S5O0 %% J¥ (8 1%
1E LUR B EefE Bl e U ACE7E mRNA JKSF 1%
ik,
1.3 st ¥k HHEM «+ s £, R SPSS
10.0 GEiHR AT SRR R J7 225017 .
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2.1 BMKAW SBP.LVMI{E SIEHMIEA L
B BIRIZ K 45987 4R B SBP LV M {E 3 18 3% Tt
T 5 Bl RS A3, R4 SBP FRSE TH R, 0 AL T
BHABURL 7 L LI 700 5 S P 8 1l Bk B IR 9T 4 SBP £
FEAHXT PR, RHEE FIVAYT 41 SBP T B 45 FH 2541
SRR i, SBP FREME ( P <<0.05 8% P <<
0.01), 2% BH % Mo ¥ FHBURLA #0461 SHR I e B T 1%
A5 5 0 i vk BH UKL &5 L b ) SR T 4L LV M
HH A T AR A, /DN ) 2 T B B 25 . BEPA S
MY PE Wik A W SHR Z.0EIRENER, BAF

TE— 5 WY F . 17 I VK R RORE iy 771 o3 s 1) 2
R GV SHR 760 % B JEE PR HTOE T 04 % 1fi Jik e
BT RIEEM. Wk 1.2,

®1 ZEHKXRSBPE
Table 1 Results of SBP of rats in 7 groups
(xE s, mm Hg)

Group n  The first SBP T he last SBP

Normal control 9 13342* 13342~

Untreated 9 193%£5 214+4

Captopril-treated 9 19447 168+4"*
SLXMK-treated 9  194+£9 201 +£4" 4
High-dose HXQ YG-treated 9 193%£5 193+6"2
Medium-dose HX QY G-treated 9 19447 201+3*4
Low-dose HXQ YG-treated 9 194=£6 207 £4" 4

* P<20.05, ** P<C0.01, vsuntreated group; & P <<0.05, wvs

captopril-treated group .

®2 BAKXKR LVMIE
Table 2 Results of LVMI of rats in 7 groups
(xts, mg/kg)

Group n LVMI
Normal control 12 2.14+0.22" "
Untreated 12 2.73+£0.11
Captopril-treated 13 2.454+0.11"7 7
SLXMK-treated 13 2.62+0.15° 44
High-dose HXQ Y-treated 10 2.58+0.05% 440
Medium-dose HX QY-treated 11 2.5840.11* 44
Low-dose HXQ Y-treated 10 2.65+0.0804

*P<C0.05, " P<(0.01, vs untreated group; © P <<0.05,

A8 p<C0.01, vs captopril-treated group.

2.2 BUKRALESFEAR Angll 5% SIFE#HX
A R AR AR Y Angll S BETE
( P<C0.05), SHEAIZH b, 6 ofn 78k PR B0k 5 751
WITH S FHEEFIGITAL LE Ang I &2 H
BREARC P<<0.05, P<C0.01)., H fih 4% 41754 B A%
SHR ZZ= 0L Ang I & EMIER . AZR TSI
HEX( P>0.05), W3,

2.3 BUHEKXRASEMAMLR ACE B G Rk
ALY n] WL ACE 780 JULA) 5 240 B | 1 4 P Fz 40
6 A% LA Ko L4 A BB 60 i 4 v ¢ 3k (b £ B R
B, 5 IE B X IR 41 b g, B 41 28 0 %= 0 L
ACEEHFE XM E EIEHC P <<0.01), SHAY
B ARFCEFIGYT 4L, 05 M09 PHURL & L b R R T
20, A S I K IR YT AL I A D E A L ACE
FHFREWEMNC P<<0.01 3, P <C0.05), 3% I #%
BH 0K 7 v ) TR YT 4L RIS I DK R IR YT AL T R A2
DEOHLACE B FAMWAEM 2T RI63% F3GI7
H(P<0.013F P<<0.05), W#E3.E 1,
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2.4 BMAKRAASESI ACE mRNA £ 5 W R PR IR YT AL, AN S I K R IR YT AL 22 = 0 L
IEH R RR A e ds, A A2 0O L ACE mRN A ACE mRNA FR&( P<<0.05), & 38¥7 4z Ia] b,
Fik B P<C0.05), K 4L F 697 4, 1 1 v FH ERTEFITHFEX, WEIHE2,

F3 SHEARADE Angll 8 ACE EAK mRNA kiX
Table 3 Content of Angll and expressions of ACE protein and mRNA in left ventricle of rats in 7 groups

(xts)
Content of Angll ACE protein integral optical ACE mRNA/Bactin

Grou g P gral op

sroup (n=11, pg/100 mg) density ( n =7) (n=T7)
Normal control 1343+£62" 13.61£2.28" "44 0.3940.18"
Untreated 1408+ 41 26.88+2.99 0.864+0.30
Captopril-treated 1316445" " 15.41£4.10" " 0.57£0.13"
SLXMK-treated 1349497 20.674+5.16* *44 0.59+0.22%
High-dose HXQY-treated 1341447 18.17+1.46* 4 0.594+0.17*
Medium-dose HXQ Y-treated 13794394 19.94+3.32% %4 0.574+0.27*
Low-dose HX QY-treated 1376+ 59 23.2842.3948 0.73+£0.37

* P<20.05, ** P<C0.01, wsuntreated group; & P <<0.05, &4 P <C0.01, vscaptopril-treated group.

U\
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Figure 1 Expression of ACE protein in left ventricle of rats (SABC, <X200)

ACE mostly expressed in vascular endothelia cells and myocardial matrix cells, few in plasma and membrane of myocardial cells. The nigger-

brown granules are indication of ACE (Red arrowhead) . A: Normal control group, few expression of ACE; B: Untreated group, high expres-

sion of ACE; C. captopril-treated group, low expression of ACE ; D: High-dose HXQ YG-treated group.
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Figure 2 Electrophoretogram of ACE cDNA S 1 S = e | = G O S D
M. Marker; A: High-dose HXQYG-treated group; B: Medium-dose JE IR/ BN AL T AR A BT
HXQY G-treated group; C: Low-dose HXQY G-treated group; D: Cap- T 85 £ L PR 2 3 o S ff 32 Jp 22 B il 2 I
topril-treated group; E: SLXMK-treated group; F: Untreated groups MRE,EFE LR RE A T o M1 B Z M0G0
W Normal control group. ACE: 317 bp; B-actin: 169 bp. A (o A2 M A% 1R 2 15 388 I, BR R R it 1 Al It 4 ik
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2 ACE cDNA HEik[E
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MmEEKE 1 £ ACE MK TR /AKN Ang
I, KEHF5EEB, ACE Ml @ ikl ACE A9
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P, A CE 90 46 550 336 7 2 00 28 M0 RS AT AS A0 361 G o 1
JERPERT
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H L HEs 2%, 2L, — PR GA &, — 4N
PIIA R 25 W R PRIE FIK B A B L 4 b
25 LURI R B R 75 I B A8 0 8 W] A L+
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Fis 3 % T S 9 L v AR AL L Y % SHR 220 B R,
I IR T AR M, B I/ R 5 LA PR 4 L B R
R HE I 25 F I R K

AR S R Y 0 I R B Y Ang 1 B B A
HxF BR 2380, 22 %8 0 L ACE 5 H M2 mRNA ik
e P oxt BEZE R BRUBH S O, i a8 s T gk
DHERFS Ang I W& &, FIHAZ DL ACE & A
K mRNA Fik, Vi 7l AR B4, 32 A [R5 i
) 33 I 75 R ASURLAE FH B R AT RE R AR A — R 1Y
HAMKR,

iR, FAAE LN ACE & H X mRNA
B FE5 08 O IE R B Ang I 19 2 & AT RE 3 1M ¥
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