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Influence of Kanli Granule to Myocardial Energy Metabolism and
Hemodynamic in the Rats Overloaded by Pressure

RUAN Xiao-fen' , JIANG Mei-xian'" , XU Yu-ya’, YAO Cheng-zeng',
JIA Mei-jun', QIU Fu-rong', GAO Cheng-lu'
(1. Cardiovascular Department of Shuguang Hospital Affliated to Shanghai University
of Traditional Chinese Medicine (TCM) , Shanghai 200021, China;

2. Zhejiang Ningbo Zhenhai Hospital of TCM , Ningbo 315200, China)
[ Abstract | Objective: To study the influence of Kanli granule on myocardial energy metabolism and
cardiac function. Method: Heart failure model were developed in rats by transverse aortic constriction (TAC).
After 1 week of the operation, rats were treated orally with trimetazidine (0.36 mg-kg '), perindopril (5.4 mg-
kg™'), Kanli granule high-medium-low dose (13.5, 6.75, 3.38 mg-kg ™ '). After 32 weeks, myocardial energy
metabolism and hemodynamic were examined. Result: Compared with group sham, LVSP (P < 0.01) and
LVEDP (P <0.05) was increased in model group, +dp/di¢,,, (P <0.01) and -dp/di,, (P <0.05) was
large in group BD, ATP, ATP/ADP was reduced (P < 0.001) in model group BD; Compared with model
+ dp/dt (P<0.05), ATP was

increased (P <0.05) in group M of Kainli granule. Conclusion: Kanli granule can improve left ventricular

max

group, LVEDP (P <0.05) were all reduced in group of Kainli granule,

max

diastolic function, energy metabolism and improve the efficacy of cardiac structure and function.
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2 T R g B g 8 28 K BRI IAE 3 70 2 1 5 DL &
S e s A e R .
1 &
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2.2 BRI BHOCHk[4], R 38 bk
Y R0 JUE TR g 60 R 0 TE AR BLR AR BRI
T oS u BUBRBE S, 8, W I A4k LT R TRk
ORIZATIVIE I, B0k 43 B 0 s ik A 4, R R I Bh
ok , 75 KU B S Bk 8] 43 15 12 b B 3= 30 Bk, #6154 e
(EfA290.7 mm) 2 A% B 3 8h Ik, & 6 3 20
k47 s T ARA I R, AT AR IS, AR
3 LA 5 30 Ik 1) B S 5 bk 2 A0 T 0 5 i e
FT

2.3 4%y WML FEITHRT L. RIS ARy
e e T LT B B0 S A ) R LE AT B SRR
U RO S AN B (R R 2R N 6,75 g
kg ) MIRERHIRAL AR, REH B EHS
iR 13.5,3.375 g-kg ™ sl ML T
2l IR B A 5. 4 mg- ke R R LH 45 T 1S
Wi T B 7 0. 36 mg- kg " (BT AR 1 AR 4 45
FAZEAK 10 mL-kg ™' FFH ig 1 WEN, &4 5
W, EELE 32

2.4 UEIE AR SR

2.4.1 MUFBH W 32 N, SCk Ok Rk
BAEEK 12 h, FTRIRG Z5)5 6 h Z M SCHRE 17 100
VB0 7 2 K6 I« ML I 3 T 2 B B R 20 min (1 200
u-kg '), L 3% IR Z 4 50 mg- kg ip BRI, [E
SE LB D BE B K, 46 A PE-S0 L Z B0 5
WA AC SR L B 12 B R O R Sk P
TNk 46 T (SAP) 3 Bk &F 5K J& ( DAP) 37 35 3 ik
JE(MAP) AL (HR) |, # 22 55E 10 ming Q4% 0 5
EiE— A Z L E, BE S min J5,i0 & LVSP,
LVEDP DL} 72 % P K fie K728 Ak R (= LV dp/

dt,..) o
2.4.2 O JUHSURE R 2 (m O T )
2.4.2.1 PEAHIG LT BN E L ok

HCH OB, BROAC B A2 25 00 5 R 0 L4120 100 mg, il
4.2% W AR 500 pL, vk A3, B 3 500 r-
min "', 10 min, 7K¥8 B I 3E W 200 wL, i 1 mol + L,™!
AL 120 pL, B IR AT, B0 5 000 remin
5 min,4 C, VW 20 pL g6 RE . IR 5 AE B R 46
ATP ADP fil AMP 4.

2.4.2.2 (A% 4 Cnwsil C (150 mm x 4.6
mm,5 pm) H: 5 3 S AH B EE: 7K (0. 006 mol - L™ B g —
A8 5 0.001 1 mol - L7" P T X i MR A 4%, H
10 mol - L™ % & 4k 4 % pH 6.0) 28 : 72; Jfi
1 mL-min "5 4E 3R 20 °C 5 HEFE & 20 s A0 3% K
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254 nm,
2.5 Bt LRBIEHL e Rmo R
SPSS 17.0 Geit F A it AT e it 40 i, Z A LR & 5
R J7 25001, 4Lt AR 28 g K 560 5 A 5G40 7 R A
B R A OC RABE R, P <0. 05 A G F R L.
3 &R
3.1 —fIEN

WA 1R I T s 0 i A R Ty i AR R R
79 HBENLABRIR FAR A4 5050 4, 4 93 HK
AT, RVERSEREIIET 3 K, L8z
FESE AL 32 JEAH OG5 WUE I IE 5, A6 1 90 K R
83 B /NG (| V1) A e o oL B 4 o RRPS DN N9 =R
o2 HORedh AR mA L 1 2, i 3h J) 5
MRy 16 KL T AR 3 H R 3 H i
FAthg 2l 1, FE W R 2 2 H, IR R a4 3
Hoegh R sas 2 B, #E ARSIty
B2 H
3.2 I B I AE R AR LA
3.2.1 P EhBREALG R DU O S LK R
F3h ik Py i A5 vt 3 Bk B (SAP, DAP) Al R
(HR) RN Z F Z 0 RE R 5BFRAL,
REFIZH SAP, DAP 58 2 7} 55 (P <0.01) , HR 2 3%
R B SR LA HL, B R R 4 v 3l bk R 2
a3 BB b K 20 DAP A BRKfa #4 i & 25 9
THiH HR ¥R TFEEER, HIEgE 2R, W
#1,
3.2.2 EENEMEHAMHR  FEHITER,
SRFARH W, BIRA KR LVSP(P <0.01) il
LVEDP(P <0.05) ¥ i 2 F} &, + dp/dt,, (P <
0.01)#1 - dp/de,, (P <0.05) Hhnk; 5H AR
BB ok 3 A | & 41 LVEDP 35 & 3 FE K
(P <0.05) 5034 + dp/de, 38/ (P <0.05);
17 R JURE rp R 4 + dp/de,, WA IR, LW R
THREFIH (P <0.01), WFE2,
3.3 KAZImELOCHIEEIEEL ST ARALE,
HERI L K B ATP, ATP/ADP 5 2 [ % (P < 0.001) .
SRRV AR L, B A 2 ATP B 3 m (P <
0.05) , HA K IAYT L0 ATP {LAG 14 25 ka3 35 k3% F)
ZHFNIR B S A 4] AMP & REAIR(P <0.05) 5 %3097
4 ATP/ADP S3fimash Agit¥ 25, Wk 3,
3.4 O HVRETE AR Ak 5 i 3 8 T 248 bR A OC M
A o A AR B0 ILBE 35 48 A5 5 1000 30 1 22 48 AR i2E AT
FHICHERT I, G831 25 5 ow 0 L ATP & & 5 40
Ifil £ SBP, DBP % i} % IF 4 5%, ATP, ATP/ADP 5
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F1 RBFNNENATBRRBAOHEKEMOCEHNI (2 =5)
ik FE /g kg ! n SAP/mmHg DAP/mmHg HR/¥/min
BFA - 11 145. 63 £24.58 109. 78 +23. 85 351.46 +£27.50
155 7 - 11 179. 96 +34. 63" 137.58 +£30. 04" 362.91 + 14. 48
PSS 5.4%x107° 8 176. 83 +22.79 131. 14 +20.76 353. 66 = 33. 62
i k3 ) 0.36 x10~* 11 156.89 £27. 63 118.95 £20. 35 356.47 +21.95
IR kL 13.5 11 176.12 +22. 64 131.74 +14. 38 347.49 £22.36
6.75 10 171. 67 +33.78 128.20 +23. 67 356.52 +15.86
3.375 10 183.75 £33.27% 136. 86 £23. 69 353.69 +29. 82
T SR FARLAR LY P <0. 015 SR RA R4 L P <0.05;1 mmHg =0. 133 kPa,
F2 RBENMNENATBRRROBESTR MBINEOZM(x+s)
7 LVSP LVEDP +dp/dt —dp/de

25 n

/g kg ™! /mmHg /mmHg / x10° ,;mmHg-s ™' / x10° ,;mmHg-s '
BFER - 11 160. 36 +15. 30 15.74 7. 61 9.90 +1.68 -7.05+1.19
LAY - 11 192.78 +16. 04> 21.69 £6.61" 13.07 = 1. 697 -8.85+1.80"
i 5 Al g 5.4 %1073 8 187. 84 +£24. 86 18.42 +3.58 12.76 £3.28 -9.30£2.52
B W ) 0.36 x10 3 11 174. 10 +20. 26 17.06 3. 39 11.02 £2. 06> -8.25+1.45
ik 13,5 11 178.52 +21.27 14.83 +5.71% 11.92 +1. 80 -8.65+2.09

6.75 10 192.29 +35. 54 15.8 +8.29% 13.40 +2. 48" -9.53+1.98

3.375 10 193. 50 +£26. 95% 16.06 £5.71% 11.34 +2. 129 -8.77 +1.94

ESHFARLLE P <0.05,7 P <0.01; SHE L LE P <0.05; 55 W3 F 4 &Y P <0.05,” P <0.001; 5 5 8 b 7 & 41 Ik
%P <0.05,

£33 BREBEHNMEAGTEBEAROCIMEEENRmM(xxs) nmol - mg ™!

25 5 FlfE/g kg ™! n ATP ADP AMP ATP/ADP
BFER - 9 2.13 £0.55 0.41 £0. 17 0.76 £0.37 7.80 £7.68
LT - 9 1.06 £0.28% 0.59 +0. 19 1.57 =0.38" 1. 84 +0.43%
ittt 5 1t g 5.4x10°3 7 1.11 +0.39 0.47 +0.28 1.17 £0. 81 2.69 +0.74
B 0.36 x10 73 8 1.16 £0.48 0.46 +0.26 1.00 +0. 333 2.71 0. 64
B kL 13.5 7 1.28 £0. 45 0.45+0.13 0.96 +0.24% 2.83+0.73

6.75 7 1.59 0. 67 0. 60 +0. 20 1.10 0. 68 2.73 1. 11

3.375 7 1.26 0. 31 0.66 +0.25 1.64 +£0.44%%© 2.08 +0.77

S EFE AR P <0.01,Y P <0.001; SEEHILED P <0.05;
B o 4 A P <0. 05,
+dp/de, ,LVDP Hl LVEDP % ¥ i fa #Hl ka3 4
(P<0.05) W34,

5B A Y P <0.05; SIS w4 LY P <0.05; 5

it

2 3= 8 Jk 446 7 R BB 2 AT AR BN 28 e If )

F4 HBRONEESLENNFTHHHEXME
5 +dp/de —dp/dt SBP DBP LVSP LVEDP2
ATP -0.176 0.260 -0.370" -0.339" -0.194 -0.141
ADP -0.031 0. 166 -0.192 -0.185 -0.074 0. 045
AMP 0. 190 -0.068 0.317" 0. 161 0.221 0. 050
ATP/ADP -0.197 0. 174 -0.257 -0.230 -0.179 -0.188

TP P <0.05, FoR BEA K,

- 201 -



519 B4 10 )
2013 4E5 A

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 19,No. 10
May,2013

B st . EH TR KA
WFFEIIUESE, LA RE 3 Bk 46 %5 (0.7 mm ) 32 & A] 1
IR BREF 3k Dy VRO Ty s 8 () s i 4 Dy e AR P 4
o ASHIESY PR R 2 K R LVSP FH i (P <0.01) Al
+dp/de, MK (P <0.01) , 4575 A A2 % W46 D ae AR
FEVERE SR I - dp/de,, BA I RAER JE DR FF 1IE 7
) LVEDP, 3 ¥ % LVEDP & 2 725 (P <0.05) , 2
INIZBLRI L R AR A AT ok A . R F B Ik 4
78 32 JE A R BT B B AR AL N 2K e ol T T B0 & 5K
BT N TN

ATP 220 M0 A ] ) B R R IR, E 4 1 T 0 WLER
HEY A AR 0 B i X A F2 Sh AR RE A B 1 AR
Ui #0HLATP & & F K, ADP il Jo AL 0 vk B T+
&, ADP/ATP fin K, W &F 5K B fig A~ 4 &k 4= ADP/
ATP 5 EF H 440 ¢, 5.0 7 32 0 1) 7™ 3 72 %5 )
FA 5, A5 T8 W 45 1 B 2k V8 0 0 T TS m (e
WFFE LS F o B A 20 K Bl ATP, ATP/ADP & 2 %
iR (P <0.001) , 33 55 3k 4 38 5 — 2, Ui B 5 8 .0
JULTE S5 R I A A5 AN K T o 08 0 WL v RE W R R
e 1) D R R AR AL 1 e — 2P IR R

O WILBE % A2 16 55 1L 378 3l 7 2 AH OGS b & B,
ATP 5 SBP ,DBP & i 2 47 )& (P <0.05) , T g
9 7 B o B 3R s L4 T B0 WL R I AR 9 —
7 T, B A 7 e A AR R ) o AR T R T 3R 9 A I
F4%, 0] ffi SBP,DBP i — 7t &, O AL ATP 5
W JIE 47 45 D g 1 + dp/de, ., LVDP Fil LVEDP &3
A S B A R A AL L RE S AR e 55 T
AEH Ok &7 9K Zh 68 19 R (LVDP F1 LVEDP 14 /i) #1
AW AE I RE AR PR RS 58 ( + dp/de,, SR o ZHTH]
H 3 R I AT 40 ILBE B ( ATP) 7™ Az I 25 k20, o0
UL ATP 9 R 5 5 58 O J0F 49 6T 46 2 fiE 19 28 1k & —
oy, FHAdIE 7 A A DA [ 3 7 B e 0 I AT 5k
iR, o el A8 0 WURE AR A2, SOl W 5 M DG 4%
WA AN —M R, L EARYLH A FFiE— L5

TS AT 2 BT X 18 P 0 B 0 B PR R
157 3% — e A B AL ST 0 G 238
T BH 97 L 8 R 0 O B PSR Y, R O SR
FIHE 2% 0 3 R 0 o o X 2% 46 I FH R 42 98 B R 43
BT 18 PO B2 287 AN Ak Oy & B, 18 O R 24
Wy 465 IR B S L K25 ARSI SR
OB AE BN B AR A S BT Ik T RE Y R, 2L
A ko WURE AR B 4E A, OF B9 3 09 A2 Ak R
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