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[FE] B E A E T 200 07 52 0 (AHF) BRI BLC WUBR B VR T 8 36 5T 4l Mg 77 A= IX -1 (SDF-1) R 35 1)
W BT IR YT AHF B n] BEVEHMLE] o 7% SR A Wistar KBS AHF FR B #1534 4 41, AHF #7240 (AHF 41) , 457
SRR A B AR UK i s A AR R B 2, 4 BRSO RN REER IO 0.5 ge kg T AR R gy BT B PR A 4 IR AG BRI 1.0 g kg
FIEE i s RN BRI 4, 4 PR AN BEAR U 2. 0 g-kg ™'l ik ig s 73 I TR 41 (Sham 1) 45 TR B A B ER K ig. 6 J8J5 iF
ﬁmﬁ%ﬁ% AR Bl I, O A 0 R A B R, R OR R AL (HE) e 8 & CD34 40 Jfg FH PR 3, B0 48 % B
(MVD) , #— 3R HI 4 1 BT 4 98 B 3k ( Western blot) 152 B 5¢ ' 1 1 - 58 & B 4 2X 52 W (qPCR) 43 7 K il) SDF-1 45 3 Al SDF-1
mRNA ?él_ﬂﬁ/}‘zwo SR BRI TR B E AHF KBRS0 B A K IIAR R0 = REJE B fEafE CD34 " 41 il Y 3 5t A
FreEm A RIE N, 5 AHF LA 2R A G EE X (P <0.05,P <0.01) , HAFF Y Al i SDF-1 4 [ FISDF-1 mRNA
FIXWERIN, 5 AHF 4L, 2R A 5158 L (P <0.05,P <0.01) . £5it: EURG RER I 0 08 .0 5 A B B i R4
HALH] T 58 55 0L #E B 4= 008 IR, T SDF-1 3Rk /K- FI3h 52 CD34 ™ 40 Jf B 7l 28 51 J) 1l A1 o6
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[ Abstract | Objective: To investigate the protective effect of Prunellae Spica extract on the myocardium
and its effect on the expression of stromal cell derived factor-1 (SDF-1) in acute heart failure ( AHF) rat models
and discuss its possible mechanism. Method: Wistar rats were used to establish AHF models and randomly
divided into four groups, such as AHF model group ( AHF group) with equal volume of normal saline by
intragastric administration; Prunellae Spica low-dose group, 0.5 g -kg ™' Prunellae Spica extract by intragastric
administration; Prunellae Spica middle-dose group, 1.0 g + kg~' Prunellae Spica extract by intragastric
administration; and Prunellae Spica high-dose group, 2.0 g - kg~ ' Prunellae Spica extract by intragastric
administration. Another sham operation group ( Sham group) was set to receive equal volume of normal saline by
intragastric administration. After 6 weeks, hemorheology examination and ultrasonic cardiogram were taken. The

positive rate of CD34 " cells and microvessel density (MVD) were measured by flow cytometry and HE staining
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respectively. Western blot and qPCR were further used to detect the protein and mRNA expressions of SDF-1.
Result: Prunellae Spica extract can effectively improve left ventricular diastolic function, reduce ventricular wall
thickness and promote formation of CD34 * cell mobilization and angiogenesis in AHF rat models, with statistically
significant difference as compared with AHF group (P < 0.05, P < 0.01). Prunellae Spica extract can
significantly increase the expressions of SDF-1 protein and SDF-1mRNA | with statistically significant difference as
compared with AHF group (P <0.05, P <0.01). Conclusion: Prunellae Spica extract has obvious protective

effect on heart failure, and the mechanism may be related to promoting angiogenesis, increasing SDF-1 expression

levels and mobilizing the release of CD34 " cells to peripheral blood.

[ Key words |

Z k0 113238 (acute heart failure, AHF) 2.0 )
T B ()R R R AR 2 B8 & AR 1 — Bl IR 28 A AE , 7%
TR L, KPR M2, mE A E AL mEE"
AHF 5820 &5, 1 AR R AL %258 30% , JE T % 5
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XF AHF (58 R WARIE . AW 5838 o 2 7 AHF R
SRS AR, R B A B R B X AHF A5 K SR I 30
J12F o0 WE T fig LA S S 5 40 i A7 A PR F-1 (Cstromal
cell derived factor-1,SDF-1) B 52 M, & BH 8 B A B
PRECYIRYY AHF 48 4 5250 K 95, 48 0 H g & AHF
K EC LAY AT e AE FHBLTR]
1 ##
L1 30 (@GR Wistar KRR 70 H (A E
200 ~250 g, W F M5 IR 5 B B R 2% 2l 4y 52 56 P s, 52
52 ) 1l 1A 4% E 5 SYXK () 2012-0033, /i) 5%
THRAERREE, H k&, 12 h G IR i A3 Se 5
PR Sy b = 2 S8 AR R
L2 2 RG] AR U S IR R B
T3 ¥ R 55 S G R T s e M T A A R A
TR LL 85% ~96% WY £ W7l T £ Th fig 42
HUER I, 24 h S5 A (BIGE 3 ~ 6 h A5 52 O ; R 4 HR
WV Ve 4 2 T AR R, AR BRI o = S0P ek
1:0.5 ~ 1. 25 e fehis B #EAT 22 L, 43 5 W B2 A HLAH
FUKH W e 46 22 BUA HLAE, AR BLLE S =&
I be-FEE-K (5 ~10): (2 ~5): (2 ~6) HEATIHME,
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Jit W BE 30% ~ 80% HH T v it Ak, V5% I VAL U I vk i
2T RIS B AN BRI o LAJC TR Az BEER KR L A
NPT L 4 CUKFE R A7 % ] o Pharmingen 4t {4
Zeoh WM B (€ BD A W], 45 ), PE/cyS anti-
mouse CD34, anti-CD34-FITC /&, #{ SDF-1 ¥ ik,
M-MLV i %% 5585 £, Quant SYBR Green PCR &3]

o
1.3 {U% Vingmed Vivid 7 % 5 HL (£ EH GE
Ultra-sound 2 &) ) , BL-420F B 4= ¥ ML BE L 16 R 42
(AR ZE AR H A PR 2y 7)) , Applied Biosystems 7500
RIE f PCR AL (3EE Thermo A7) o

2 FiE

2.1 AHF fERI g RS ndl 47 60 2
Wistar K ip 40 rn-kg_I 1. 0% J% [ bb 32 44, JBR %
5 ~10 min J5[E & T8 &, E S T RALTL
I (PRI AR 70 Y/ min, 3] UhE 6 ~7 mL/IR)
O3B AN BB Bk , 2 B kAT A0 B E A, I R R
Ze VIR AR AL, e AR v TS 056 7 420 H IR TR AL
BACR Y . 88kl :EmALZOER, I8
S IE H(E — BB R, A B Bk A4 mL-h T
TS 1. 0% U ez ah, -8 A0 FE N EE K BT
R ( + dp/dimax ) Fl e KT B3 ( ~ dp/dimax) [
FIEH A 2/3 7oA, SO A 1 mL-h ™' 4
£ 5 min LU I, +dp/dimax J¢ b P, 3560] AHF £
RS ARG B GRIT o S s
AHF #7835 L BERL 4> R 4 4, 50 %) AHF £ 20
(AHF 41) ,8 AR R R A BRER K ig s A 4,9 H,
$ie TG BRI 0.5 g kg™ R R ig; R AL, 9
U S B B A RE SR 1.0 g- kg™ L i 1R )
0,9 1B M R 2.0 g-kg T AL ig, LU
ARSI R R D DTk, BT AH
(Sham 41) ,10 H, B oK 5 5 B b2 4h 40, o7
P SRR N AR R S AR AR B R OK g, AR
R ig, 36 Ji,
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2.2 fEbnAa

2.2.1 mysh Sy e 2 6 JE R AR Y PLAE S
B Rl iR s S 2 BRSSO R
(HR) , Y 4i s (SBP) , &F 5K & (DBP) |, 7.0 % W 4
(LVSP) , /.0> 35 473K 15K JE (LVEDP) | + dp/dimax,
- dp/dimax, DL Weiss 24 253 70 0 28 Fn il 165 (8]
o (Tau) .

2.2.2 HEAELIEME 256 JE 5 A HLETT
R 220 2 I, TR 10 mHz, U & 55 /2
INE=S IS D@ RN R B e o 3 i G D R Ee g
bR (TVS) FiZc 0> 2 J BEJEE B (LVPWT) |, 7.0 %8 & 5K
AWM A2 (LVEDD ), 72 .0 = W 48 R 1 12
(LVESD) , 720> 2 55 1l 73 %0 (LVEF) |, 60 % J51 i 45
B (LVMI) |, WA R (E/A (HD) o B> 2 50
it 3 LGSR L R, BT

2.2.3 AR KRB #EIKCR ML 0.5 mL, Hy
AR AN PLHE , Pharmingen 3y (4 52 wh i A BE . JC 2 AR
WA, &M A4 100 pL, 2R J5 1 & n A PE/cy5
anti-mouse CD34 20 pL,%5 1 & il A anti-CD34-FITC
20 pL W5 AL R E 25 min S5, f0OA 2140 24 A W 2
mL,JRA), EHLA AT, B FRAZ AN ] S E CD34 7 4
Mo, 3410 000 4~4H 00, Cell Quest Pro #4347 43
BT CD34 ™ 4t f BH 1 2

2.2.4 GG EE (MVD) I & O LA SR A
4.0% Z WP E A A IR R K- 4L (HE)
Jeto, WALBE LGS . T 5 VR BN AL EF T WS4 SR M
B R AL DU I N UL 2T 4 B A R An v, SR S
BEMLIE ££ 3 A £ A0 B #E 47 41 B Image-proPlus
6.0 B & 48 AT G 4 1T E, WO B A,
MVD = il 4/ mm®

2.2.5 HEHERRPEEENT (Western blot) 7347 O HlL
HAVPRAS AL 2 P 4 o) R0 A7 AR R 213K, LIRS A
$EHUY . Bradford 35 %€ 8 H & B o B H 20
pg MG 2 x FAESE i, 95 “CZ8ME S min, [l
JE AT 7. 5% SDS-PAGE BRIk, MUK A, L =
0.45 wm fif B2 27 4k 2% i, & 5% #9595 %3 PBST
(25 mmol - L™" Tris pH 7.5, 150 mmol - ™" NaCl,
0. 1% ZF1LALHES 20) EHI1 h, 4351 A $t SDF-1 it
P (1:2 00075 &) 4 C W & o %, PBST P ¥ 3 IR, &
K S min, JIA HRP RiCH ZHt (1:2 000 7 ) = it
JFE 2 h,PBST YU 3 W, B S ming % [FAE 77 1%
5 GADPH #i{AW: F . ECL fb~7 &G B 4, 8 i
Bio-Rad &M UG HEAT B /Y 2507 19 3846000 S 73 47 o
HEBYAX R IR R E = H R 8 A Rk 98 E/GADPH

M RIBRE
2.2.6  SEEFSOGE m - AT B EE 2R (qPCR) 43
Br 4% M TRIzol i ) & U6 B 45 il §2 & RNA,
Nanodrop2000 £ RNA 4fi &, fii FH M-MLV i %% 5%
TR B R AT 300 SR B R BE 1Y cDNA B i R
WA G VLA B4 . A Pubmed #¢ $% 41 5C 3 A P
G, IER 5196 B Primer Premier 5.0 1521151
Yy, SDF-1 8| ¥ ¥ % I i 5'-TTGCCAGCACAAAGA
CACTCC-3", F i 5'-CTCCAAAGCAAACCGAATAC
AG-3", 7 Bt 226 bp; GAPDH 5| ¥ 7 51| | i) 5'-
CCAGTATGATTCTACCCACGGC-3', T i 5'-CGG
AGATGATGACCCTTTTGGC-3", F B K B 227 bp,
fdi ] PCR X F) & 3% /8 PCR 5| ¥y #7944, i & &
PCR UMt AC, 8 S o ik ith £, 580 i RE X 35 A 3
Kt BRI 3 R,
2.3 Giit#Ertr R Graphpads. O 844 2E 47 4
WG R v £s 2R, IEA BRI E
BOR ] ¢ K, 2R AR YRR B R R O 2243, DU
P<0.05 hERAGITFEX,
3 #R
3.1 X AHF KRR E3h J12= 0% m  AHF 415
Sham 20 K B He %8, 7 W, SBP, DBP, LVSP 1 LVEDP
W T, - LVdP/dimax B i F B, Tau B & 4E K,
X R BAS ¥ X (P <0.05),7 HR #l + LVdP/
dtmax BUEAR WY 8, 22 % AN H A Gt = X, 3
AHF K B e B T, 22 0 %5 &F 5k B ] 28 K | & 5k
WM S LVEDP [ T ; B A B 42 By vh )
BAME A EY S AHF 4k B K, 7T WL SBP,
DBP,LVSP I LVEDP & &AL, — LVdP/dtmax B
W, Tau Bl R 4550, 2R BA G F#E L (P <
0.05) , 16 W Al B 52 B v] 0] W el AHF R RO
WLEF KR IRE . WL 1,
3.2 X AHF KERHEA O3 ESRWF I AHF
H5 Sham 2 KR L&, 7T W E/A BH B 38 55, LVMI
B i, IVS Rl LVPWT i 34 8 | 2% 7 B 43t
7 Y (P <0.05),ifii LVESD,LVEDD I LVEF 2§
AN 22 R AN EA G, U AHF 4K
FLET SR DN RE 32 0, A0 0 B BE 1Y R 5 BAG R 4R H )
FlEAMEHEAS AHF 4 KR 5, v i E/A
A @ B AIE , LVMI B 0 /b, IVS F1 LVPWT JE ff i
FW, E R BASI¥E X (P <0.05) 454 1
it BN 77 B 0 B A A ) v] B ek AHF
KERACEEKIGE, Moy L2 0ELE, W
%2,
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1 ERHERRYX AHF KENRHIAFHZM (2 25)
Table 1 Effects of Prunellae Spica extract on haemodynamics in AHF rats (x +5)
Fiilbeie HR SBP DBP LVSP
20 51 n
/g kg ! /Y +min ! /mmHg /mmHg /mmHg
Sham - 8 352 £ 109 121 +37 97 +24 129 +34
AHF - 9 363 £ 112 186 +57" 158 £51" 196 +55"
R 0.5 9 358 £ 108 179 =51 150 £47 173 £47
1.0 9 357 110 163 +39% 138 +40% 159 +41%
2.0 10 355 107 141 +32% 122 +34% 141 £32%
Fiilbeie LVEDP ( +LVdP/dtmax) ( = LVdP/dtmax) Tau
20 51 n
/g kg ™! /mmHg /mmHg-s ™' /mmHg-s ™' /ms
Sham - 8 10.8 £3.4 4217 +1 286 4921 =1 327 5.77 £1.94
AHF - 9 36.9 +10.9Y 4193 +1 194 1997 +505" 18.36 +4. 81"
R 0.5 9 30.1 £8.6 4209 =1 180 2075 £518 17.92 +4.73
1.0 9 27.2 £6.7% 4247 £1 181 2 756 £673% 14. 12 4. 04%
2.0 10 20.8 +5.3% 4293 +1 181 4345 +1 219% 8.94 +2.73%
245 Sham 4R RELE" P <0.05,5 AHF 41 4D P <0.05,Y P <0.01(F 2 ~6 i),
*x2 EWHERRYX AHF KREFOFBEERMFM (2 +5)
Table 2 Effects of Prunellae Spica extract on supersonic and enchanted graph results in AHF rats (x +s)
7 4
24 5 . n IVS/mm LVPWT/mm LVESD/mm LVEDD/mm LVEF LVMI E/A
/g kg”
Sham - 8 1.27 0. 31 1.82 0. 46 1.93 0. 51 4.98 £1.21 0.76 £0.25  0.035 +0.011 1.47 0. 41
AHF - 9 1.96 £0.53"  2.62+0.75" 1.98 £0.51 5.13 £1.65 0.79 £0.24  0.071 £0.026" 2.61 £0.75"
B 0.5 9 1.91 £0.50 2.58 £0.72 1.97 £0.51 5.14 +1.64 0.79 0. 25 0.67 £0.22 2.55£0.72
1.0 9 1.77 £0.48%  2.42+0.71%7 1.94 £0.47 5.16 +1. 66 0.81 £0.27  0.055+0.013% 2.07 +0.61%
2.0 10 1.65+0.417  2.31+0.68% 1.93 +0.42 5.16 1. 64 0.82+0.24 0.050+0.11%  1.98 +0.53%
3.3 X AHF KL CD34 " 40 B R s m  Bh 3.4 %P AHF K B0 L4 40 MVD 3 5y %

R I v R e 2RI R ) 28 0 nT S R A S
I CD34 " 4t BH = 48 e b %, 5 AHF 4 KRR EL A,
ZRAAGHE L (P <0.05,P<0.01), Ji i &
ity R L) 388 5 T/ REL A0 A B 4 B B 3 A6 R ., mT
et AHF KOS B E . Wik 3.

*3 EWHERIYI AHF K5 CD34* MEAMERMZM (2 +s)
Table 3  Effects of Prunellae Spica extract on positive rate of

CD34 * cells in AHF rats (x +5)

2 53 /g kg ™! n CD34 " 4 g B PE /%
Sham - 8 42.37 £10. 56
AHF - 9 53.29 +12.38"
B A 0.5 9 56.71 £12. 94

1.0 9 64.07 +19.27%
2.0 10 67. 63 +20. 34>

<174 -

M) AHFZHY5 Sham 20 KB ECE, AT UL WL, A0 P9I
FLC AR E MVD Bl B BEAL, 22 R B A it % 2 X
(P<0.05); A bRl A fm Rl Eda 5
AHF @ KB ECES, AT UL WL, o0 P ST A8 MVD
HEAm, ZRHAZITEE L (P <0.05,P <
0.01) , v I 32 Ak 0 48 B4 w1 20 i 2 145 A 08 1o
W3k 4,

3.5 X} AHF K SDF-1 I RAMFEm  E AL
PR R R AR = R R4S AHF 4R,
E Tt SDF-1 RikK V-, ZRBAG5IT%E L (P <
0.05,P<0.01), WE1,%5,

3.6 %} AHF KBl SDF-1 mRNA kM50 E
FARHCY R A M R 45 AHF AR R I,
3 T SDF-1 mRNA Rk K, 225 HA 51T+
B (P<0.05,P<0.01), W6,
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F4 EHERBRYI AHF XR/ONAZR MVD HHE MW (xx5)

Table 4 Effects of Prunellae Spica extract on myocardial tissue MVD counting in AHF rats (x +s)

25 H /g kg™ n L/ 1004 % - mm 7 > PR/ 1L 5 2 - mm AR/ 145 % - mm 2
Sham - 8 0.064 =0. 245 0.210 £0. 071 0.115 £0.032
AHF - 9 0.031 £0. 009" 0.019 £0. 006" 0. 030 £0. 009"
R 0.5 9 0.032 +0. 108 0. 022 0. 006 0.051 +0. 017

1.0 9 0.041 £0.113% 0. 112 £0. 0287 0. 104 £0.032%
2.0 10 0.067 £0.022% 0.176 £0. 053" 0. 131 £0. 034>

SDF-1

GAPDH

A B C D E

A.Sham #; B. AHF #1;C. H A% 0.5 g-kg ' 40;D. EA % 1.0
grkg VHE. AT 2.0 g-kg T4

B 1 EBE#ERIRY AHF kKR SDF-1 E A RIEMN M

Fig. 1 Effects of Prunellae Spica extract on SDF-1 protein

expression in AHF rats

F5 EHERIYI AHF KR SDF-1 EAREMNEM (rxs)
Table 5 Effects of Prunellae Spica extract on SDF-1 protein

expression in AHF rats (x +s)

20 51 F /g kg ™! n SDF-1 %4
Sham - 8 0.21 0. 06
AHF - 9 0.33 +0.08"
ER 0.5 9 0.39 £0.08

1.0 9 0.62 +0. 147
2.0 10 0.77 +0.19%

F6 ERHERIYI AHF X R SDF-1 mRNA RiXHZM (xxs)
Table 6 Effects of Prunellae Spica extract on SDF-1 mRNA

expression in AHF rats (x +s)

20 51 Hl /g kg ! n SDF-1 mRNA
Sham - 8 0.43 +0. 11
AHF - 9 0.46 +0. 12"
ER 0.5 9 0.52+0.18

1.0 9 0.76 +0.20%
2.0 10 0.85 +0.23%
4 g

AHF JZH8 i T 200 M A2 51k F 1 5
F SRR T B 4 S G U TN 2 R S S I
LR AE RO JE 2y B AR Ak 3 2R B 0 B i 4 )
AE T K, o0 28 T 5K Zh BE B 38 L P 2028, 0 R T i
WA 55 SR D RE i 4 T B, Hh AR VL B9 100 3l ) 27 48
i L ARG T B A R R
AHF BER R RS20 o 25 2R R W, Sk AT 5 ) m]

A RO AHF R RUZE O 58 BE R Bl st &7 sk D B
Xt AHF KRS AE B Wy EH . T e i
ATREAIL I, A< B 5% SR O =X 40 iR 2 B 1 40 A I
CD34 " 4L, 455 J B, A, 4 B0 38 fin /40 40
M3l 61, T80 CD34 " 20 g %5 & 1y 38 . bk, 0
WLALZY MVD (7] 18386 i, 45 31 2 7 A8 B8 X0 P9 B
AT 26 W B2 A R B4 nT AR SRy W R B I R N
25,

T I B R R U 3 B3 /AL T AL
AR FE X SDF-1 1)K kK F kA5 T 4341, SDF-1
A7 2 DA BB B T A i P A S ROk, ) Rk
TFEMAL BE R, EMREF SR 1m0
TR GO NE KA AR I A RPN B 20 A AR AR
FH bl B A AR PR R FEAE ), B R A TR
il AU RSN . AHF J5, SDF-1 764 &+ 41 i
lia) 0 ST A% R 52 48000 0T B9 168 R 3o R P 9 O A A
HH, Wk # 417 SDF-1 56 PR %) Joi R i 2% 21 45349 .0 L B
i, A5 CD34 " 4 Mo i3 %%, Al Gk 25 3 0 - BE T
240 i 1) A B 00 LI A%, B2 4 T/ AH 40 3h B 28 ol i 2
git Bl R SY Western blot 43 A7 45 5 32 B, AHF
20 KR4 Sham 4] SDF-1 iR KEWA T 5, X8
TR R 1 — ol 7 SR Y R R AR 2 X
Tl 7 S8V 15 AN BB A% 52 4 X5 BT A1 Sk 1 451 49 1 SR s #4
W — W, BT B M R TS,
SDF-1 kKW @ A, H 5 h s e L, 5
AHF 4l b4, 2 R BA G %2 L. #— R A
qPCR 43 #7, SDF-1 mRNA FE W B I, 250 5
Western blot 23 H7 45 5L AH — B0, 16 B 5 Ak 542 B ]
FhiE SDF-1 k7K F, T fiE i AHF K Blaos L 20
B4,

KT, SR R B AT A RO AHF KRR
Ao B REJR B ol B ok T RE B0 BIUIE R P 1 AR,
Xt by O IEAT B S 0 DR 4R L, B T B 5 A F
A A B B, i SDF-1 3% 3k K SF i 3
CD34 ™ 4 i R ik 28 A0 J) 1l A 5%, T A Sk ¥ e 14 I R
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