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[FEE] B IRTHNE T 7 X 0 5 K BT 8 B0 B R 1 D BE AU FE ML . 73k ok 32 W LI E A k&
I JE K B ( SHR) S48 40 58 K B, 43 S 4 5 0 70 5 P AR RI 41 (5.7, 2,85, 1.43 g-kg ™), RILH ML 0.05 g-kg ™" A Y
X HRZH , Wistar R BR TE 5 X BRZH, T DAAH R 25 9 1+ 151, 8 J&] J5 A6 00 8 75 .0 3 98 A S B IR A 2Kl B R 1 2 (AQP-2) By 7K,
R ANFHEMDTEZEOERBRW A ST HR, 72 % J5REJERE (LVAWT) 1 2.93 mm BEFE 2.72 mm =& KK AR
(LVEDD) f 7. 65 mm [&Z 7. 57 mm /2 WA AR EAN 42 (LVESD) f 3. 87 mm [ 3. 68 mm JG 4l 445 % (LVFS) f 0. 44 4 15
2 0.48 ZEEH M AT E(LVEF | 0.42 $25 % 0.47) , 2596 . AL A BB A A G4 8 L (P <0.05) s AT REAR.L 2R
R REZH L AQP-2 (3R IK , TP 2. 1% FEZE 1.63% (P <0.05) , HAE A 5254k i 52 IEAH G o 8518 - b B 3 100 7] Bic s 1
PO R R0 B RE , Il o AR AEZH 2N AQP-2 7K, AT & # R K B 0 28 T AR I A T
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Effect of Bushen Huoxue Decoction on Cardiac Function and
Expression of AQP-2 in CHF Rats

SONG Ye-lin" , LI Jie, YU Guang-yu, NIE Ying-ying, ZHU Dong-dong, LI Yu-zhen
(Qingdao Hiser Medical Center, Qingdao, 266033 China)

[ Abstract | Objective: To discusse effect of Bushen Huoxue decoction (BSHXD) on chronic heart failure
in rat as well as mechanism. Method: The spontaneously hypertensive rats (SHR) were radomly divided into
Bushen Huoxue decocotion high, medium and low dose group, Captopril group, the model group, normal rats were
as normal group. Corresponding drugs were given for 8§ weeks, then echocardiography index and kidney tissue
aquaporin 2 ( AQP-2) level were measured. Result; BSHXD could delay left ventricular remodeling process,
high, medium and low dose compared with model group showed statistically significant (P <0.05); and reduce
tissue AQP-2 expression (P < 0.05), which was positively correlated with drug concentration. Conclusions:
Bushen Huoxue decoction can improve cardiac function and reduce tissue AQP-2 level.

[ Key words | Bushen Huoxue decoction; chronic heart failure; AQP-2; cardiac function

810 J) 3 (CHF ) 22 R0 SR MR 1 M8
JEHA L BEE N 2L BER PR, CHF (9 % L1 Zh¥)  fi B 32 JA Mk A v o R K S (SHR)
RIEZAETE s CHF MBR s 0 gD 60 2, SPF ¢ itk , /R H 200 ~ 300 g, Jb 5 2 8 1)1
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P EI IR, 2 BUE S SHR, % A A B 7% 1L 325 8 A5 2006-0009 , f@BE 32 &y Wistar-Kyoto K il ( WKY)
TGO 3 B A YT A R RO B0 ) LA o 12 2359, Pk, R 200 ~ 300 g, F B i 2459
K 5% AF 5% T B HE, A5 77 i 0T E % SCXE (8)
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1.2 24y #MBiE iz (BSHXD) & 38 5 3 i 4
g RIRE (e R R B LR S R AT
EPF(EAD) K #10:5:5:3:7:7:7:5:5: 31
1, i ¥ 25 S 97 4R T 2 0 R A, TR R RS o S IR
2010 A E 258 ) o T RN B L iR R (AH 2
FAE2 570 - L7") W B (AR Y T 4225 285 g+
L7Y) AR BE (A FAE25 142.5 ¢ L) HIH,
FEEH R, Ko R I 25 A R w45 0607005,
L3 R KREUKMEEEN 2(AQP-2) s dlfk
WA &, WE LR ERAEYR A RAA, M’
201008151,

1.4 {UE%  FA1104 B H M F K (RS
J7) ,Agilent Sonos 5500 £ 3§ it 75 12 Wi X ( 3£ [
Agilent A7) , B4 £ 45 ( Olympus BX50) , RBP-1
RUR R R O 0 A (B O U I IR B2 2% B
FEI o

2 FHiE

2.1 FHYEA LR Y sk E 32 J& SHR 18
DESPRIRL, SHR 5 A28 & M & i & 9 1) 4=
PR HE R A ARRL, T 6 JR % i il R 46 s, 2
10 JE % i) A2 25 0 JE RO LR 4E 4k B 22 g 57, 7F 12

S M R G ol R R 18 S i R i A A0 R
H A& sk DI fg T BE, 30 Ja Hh 20 R 48 0 5 o R A
fiF, I HLRE# B A 8wz dm g .

2.2 FEBARGRE R RS NP SR S D e H R
BNk Il R TR O R AR 2 S I AR . T
KA G RE, RN BEAS S

2.2.1 IR KRB R E Tk (AR A
WKY 4 ok 46 F #F 90 ~ 120 mmHg, SHR J2 ¥ it
45 E7F 160 ~ 180 mmHg(1 mmHg =0. 133 kPa)
2.2.2  IRAEREE M Hb 88 WKY 1E % X BZH KR,
P B I RS MRS R4, SR A an, g R B
EEAMA LR, SHR KERAKRSE, K EBREL,
A ICEE, DR R B, 5 o S R K
B, H o KRR IR KB, C1Js Ik ot 28 4 45 R
2.2.3 HEALEHESHLE PR RE . m
JE R O B B e bR L 22 oA WA M (P <0.05).
SHR # WKY ¥l ¥ 76 % )5 BEJE 2R )& (LVPWT) , /2
ZE 5K K W1 B 42 (LVEDD ) J2 76 % W 46 A 5 1%
(LVESD) 78 K | /¢ 2 4 il 4 4 22 B /e =8 530 1 43 4
(LVEF) Wi /> 4 $8/R R A e = B, 0 D) hE
Bt BRI, T DATE Ay 452, Wk 1,

®1 RAXRREE MERBEOHEERILE (2 =s)

21 51 n KE/g 5 45 [ /mmHg LVPWT/mm LVEDD/mm LVESD/mm LVFS LVEF
SHR 60 280 +40" 170 + 149 2.32£0.06"  7.15+0.43"  3.41+0.47"  0.50 £0. 12" 0.51 0. 18"
WKY 12 320 £50 110 £15 1.90 +£0. 05 5.41 £0.34 2.78 £0.24 0.62 0. 11 0.82 +0.09

75 WKY 4lH4" P <0.05,

2.3 S RAY

2.3.1 4 HEBEVLECT R LK SHR B ML 6L S

gl AR 12 Hoo MBS Y% BSHXD & i K &

2R A6 F 21 ( Captopril ) Sy BH 1 25 % IR 2 5 45 )

XFHRZH (SHR) Sz (X R4 512 1 WKY i 1E 3 %

A (WKY) . db6 dHahyy, X4 4 R Ry I

JE K75 0 B b, IR AT L A B, 45 R WOR

Bk WKY 204}, SHR & 41 ] tb 38 T e it 2 3 3, B2k

FH A o

2.3.2 g5z G R 45 2550 5 5 K L A 3 T AR A

B3 BSHXD & o R4 5.7, 2.85, 1.43 g-

kg ™' 42, Captopril 2145 T R 4G % F1 0.05 g-kg ™',

SHR 2 \WKY 2 %5 T 78 1M /K o 45 21 34 e ) B AH 1

Witk ,ig 10 mL-kg ', AFH 1K, 4525 8 .
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e T i R T 2R A U 9 7 iU R A S RE R
FE 70 S AT IR I N AR L 20 s A R I P A% L
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2.4.2 WHEH L AQP2 W E  7E s H Bk %
SABC {E 5 (4 T, 5% Brilla 25" 3R 19 057 ¥,
A5k U 2EL 4K T 2 1 2 AR EC(CVE) . (B
BLAMHT 5 AT M) .

CVF = /K0 i 4 M 2 A/ B 1w 2 x 100%
2.5 Siitepab Oy R SPSS 13.0 KR Ak
PR, OR] & £ F%, AGLRT SHR 4[] 34 5 14
56 FH 7 22 93 B, WAL 160 g 4G 6, 2 4L ) B I 2%
I 25301, P <0.05 A Geit 27 X,
3 &8
3.1 WA LHESEEE A58 H) &
YT (0 JE) Bf % 6 B K R Y E B SHR & 4110
LVAWT,LVEDD ,LVESD ¥ A [5] 2 & i ¥4 in . #b
BT I 1R R R4, Captopril 4 45 455 98 21 47 4iE 2%
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F2 IEEMFHLRZ 8 FAX SHR BHORIYERBF OHESHNHI(x xs)

21 5 FlHt/g- kg™ W]/ n LVPWT/mm  LVEDD/mm LVESD/mm LVFS LVEF
BSHXD 5.7 0 12 2.29 +£0.21 7.13 £0.32 3.36 £0.37 0.48 +0.07 0.51 £0. 08
8 10 2.610.17"  7.54+0.43 3.61 20.67"  0.48 £0.05" 0.48 +0. 13"
2.85 0 12 2.38 £0.26 7.12 £0.28 3.38 £0.47 0.47 £0.09 0.50 £0. 11
8 9 2.72+0.28"  7.57 +£0.45 3.68 0. 47 0.48 0. 11" 0.47 £0. 18"
1.43 0 10 2.27 0. 16 6.95 +0. 44 3.45 +0.31 0.52 +0. 11 0.52 +0.08
8 8 2.87 £0.16%  7.61 +0.31 3.74 £0.43 0.47 £0.08"%  0.46 0. 11"%
Captopril 0.05 0 12 2.35+0.25 7.23 £0.32 3.45 £0.34 0.51 £0.08 0.49 0. 09
8 9 2.54 +0.29"  7.55+0.46 3.71 0. 44 0.49 +0.03" 0.49 0. 15"
}i % (SHR) - 0 12 2.28 +0. 16 6.93 +0.33 3.42 £0.52 0.52 0. 12 0.51 0. 08
8 9 2.9320.17%  7.65+0.43 3.87 £0.62 0.44 £0.09% 0.42 £0.08%
EH (WKY) - 0 12 1.90 0. 05 5.41 £0.34 2.79 +0.24 0.62=0.11 082 +0. 09
8 11 2.1820.27"% 5.91 £0.24"% 2.79 £0.31'% 0.63 =0.11">  0.80 £0.11"?

7 545 (SHR) 41 48" P <0. 055 55 Captopril 41 452 P <O0.

o R HERR B 8OR (P <0.05) o Horb &R B I 137 =
Hf i 2 5 Captopril /EHIIEARL, JUH 2% LVESD #y
1E b o

452505 (8 JA) #4525 (0 J& ) LVFS, LVEF 3%
Wi 15 B0, R B I I3 L b 4 & Captopril B
IR B e it 58 X, BB A LA 5 i 2 3 &
(P<0.05), 60 a] ZE 2% IVFS B F B 3, oest O
EIADIRE . WA 2,
3.2 XEMEHLAQP-2 Wy LT, WKY 4
B /INER R UL Y £, 20 B A0 3 5T R 6 40 I AR WL £
FH M 22 38 AUAE B DR 86 T, Horh R SR S S I
RE A B Bl e R A B, 4 £ 7 LA 40 S R 24
WohE . F03E SHR ALY B E S EE 5T 0 K38 4
AR5 A I P RE 20 B G A b WKTY 2 B O ) R B
o, UE B0 i AQP-2 114 2 3K 3G i, il K iy E I
S | NI | SR A i 0 A Y X B P G P e %
A, BSHXD 5 5 & 20 A DL 2 i AQP-2 3R ik,
B IR B, 5 Captopril P&, ik TC W] 22 5% 5
BSHXD 5 43t 20 7] UL 45 3R 58, 01 €6 05 0, Bl R
0, M %5 4 BSHXD IG5 f 41 ] UL oK it AQP-2 5%
KB BCIE R B AR B (0, B BRI ANE S Y
AREAR AQP-2 T 1 FE  MEH S IEA G, W

*£3, K1,
4 itig

ATRAIR ] 32 J L bl SHR D48 0 3 K
B AR, 2 75 0 3l 1 B i 2 4G 0 4 A Sk, e o 3
A T5 10 68 1 B SR AN T, S RS R L AR AR
T, — P ALY 0 ) MR SE T 5 . B U SHR

05(£3 ),

£3 EFEMFHI SHR BiEORFHY
BEXREHASR AQP2 REMHI (2 £5)

24 5 Fl /g kg ! n AQP-2 CVF/%
BSHXD 5.7 10 1.15 +0. 42"
2.85 9 1.63 £0.54"%
1.43 8 2.15 £0.36%
Captopril 0.05 9 1.12 £0.37"
SHR - 9 2.1 +0.39%
WKY - 11 0.7 £0.21"»

A KNI ST g-kg T 4L B MBS ML
2.85 g-kg " '4l; C. FMEFIEIMGG 1.43 g-kg " 4
D. RIELEH 0.05 g kg™ "4l E. BG4 ; F. WKY 1E 5 6 B4l

B 1

# B iE M5 % SHR 18440 R 3 ¥R B K R S B
HA AQP2 RIXHIF M (SABC ERRERE, x200 &)
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BBl A e (L H Al T 9 2 A A AR Y
P& IR T AN IR O — ol 28 B A B AR, X T AR
Sk e — B B IS MR o Sk R
WA G A #ER 2 L EE AT 6 H
L Bl PR AGE I Jay 18 B JER A5 403 I, 0 T B 4 e 33T
HANBR 5 AR S e e AT T 1 L, 2 i o BN B Jgt
HAET=6 H,

(XE NP E=3E R It R L Ve TPy £/ N
CWEE” T ARG, AL SRR T 2 0 il A
T, RUAN IR AR P i A K S5 O 2R A
AN RIG ST W EEE , AR Ar BARTE O H S
WO R Y], B RE L8 A8 O ) S 0 ) FE AT AL
AN T I A RE 2 o T BRI T I M T L R O )
Uy W FEAR A

BUARZG BROE 5T R T, 40 B 25 A 50 AR
Y G 2 3 Bl IR IR AR T AR 25
ZATYT S LA IR O MIE RIS A R L I /N AR
RAESEAE R O IR W, AN B 0 25
TR MLEF A R S8, R BP0 2R RAAS &
¢ PRI N B AL SF 2R AR, 2 A 2 2
F9 2 B 367 0 0 T B PR

ARSI T, A I I3 AT R e e 0 3 R
(19 FE 2 DI BE , T LA ¢ A0 5 0 Cn JUFE PO 975K, 48 45500
(O IEH L S T RE, By 1k A0 At g OB AL i RS . AE CHF
IR FE AL B ST R K B B D 3R A2
I ZR R A AQP2 B HOCHEME S 1, CHE
PO AT RO R AVP -1 AR SR T A
V2 SZAR BT AQP2 UG/ 5k R 2 Gk b E -k
Wk -7k BR o SR v S A BT AL 3 T4 )
AQP-2 Y ik, LUK B 4 1E.0 J) 32 3 1) H (4, nl el
AR AQP2 mRNA #e sg /K, HAKHL I 75 it — 20
WF5E o AHIFFE 5 b B3 1097 % AQP2-f) 4171 i 4 JH
SHBE A, ATRES AQP-2 & pid 2 A9 32 4k
TR O o £ L BT I R BT L9 AT AR O R
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