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W= HHB WEAF 4% A (Compound Danshen Dripping Pill, CDDP) &} 4 1.4 Ui 52 (acute
myocardial infarction, AMI) <& JUZE 2% X S5 B 6 % vf , LA AR fo 3 AN 4% 48 i (human umbilical cord
blood mononuclear cells,HUCBMCs ) # iix 45 4184 CDDP % & & AMI & JUB 27 X % BRL | £ M B -F i
BRI T -a( TNF-o) & 2 ZhRe 0 %o, FFIRT IR A-08 97 2F AMI TRk a9 4R 7 ALl . FiE x40 R
BB R REIEIR I IR AW 3, 54 AMIBEAL, 40 AR R £ A A 4 41, Bp 3820 .CDDP 41,
POASHA RIS G A, A0 R, B RE24 h A8 HK0.5 mL FLHMRIESH, £ EK
5mL/X# H;CODP 4. K524 h 2 H % #HBRiEANA 3K 0.5 mL,CDDP 270 mg/d ZE A\ A 22 3 K
5mLA#EF;EsiAbHMm. K 24 h 2 F L HAiEANS 3 x10" NN & % 8% & (green fluorescent pro-
tein,GFP) #7i2 HUCBMCs 432 7K 0.5 mL, A% %K 5 mL/RE F ;A7 4. K5 24 h ZF % H kK
EANA 3 x10" A GFP 472 HUCBMCs #5422 37K 0.5 mL,CDDP 270 mg/d AANA K5 mL #EF .
FAMAEISE RERSHNTHEARE 1.4 AAFSSHEEMNE RS RIER, L3 AL T4 0 (left
ventricular ejection fraction, LVEF) % £ & 42 %h % 42 % (left ventricular fractional shorting, LVFS);
HE # & b4 T IS Lk 22 K AL Fe & fa fe it 40 oy e m) o LA 28 TNF-a & & &k 25 %O 24N
m GFP ralkzafe, 258 (1) 52 rk4 ,CDDP 20, f 4 A5 420 BEA B T ARG 1.4 B S a5 47
LVFS % LVEF %% (P <0.05) , 3t ¥ 346 77 408 hb FeAr i &8 T 4L A 440 . CDDP 4(P <0.05),
W Ja WAL AL I LA £ S+ R4t F &L (P >0.05);(2) 54 ks ,CDDP 20 # 4 A5 M4 B A8 J7 4L R
JE 1.4 Bl LA G it 3 % TNF-a & 8 &8 ¥ 2 5B AK(P <0.05) , BLEA4 77 408 LA R & it
A TNF-a &G Rk 3 2 EAK T #4440 CDDP 28 (P <0.05) , M J& F 44 A )45 £ 4% it 5 & 5L
(P>0.05);(3) BR&W®ETA LB HAARE 1.4 BT GFP [akm o3/ oA TAL LR i K 3%, Ik
G ramieit S TEABMA(P<0.05), &it AH IR T HUCBMCs # bt HEk 4 CDDP % J7
AMI, T3 S A5 AL a0 JLAE S UL R 0 778 5 Pt — T B &S ak . FLAUH] 7T Ak 55 B8 08 77 42 3 L By 3
K E B B AR KB F TNF-a & G 89 R EAERIGRA £,
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Effect of Compound Danshen Dripping Pill Combined with Intravenous Transplantation of Human
Umbilical Cord Blood Mononuclear Cells on Local Inflammatory Response in the Myocardium of
Rabbits with Acute Myocardial Infarction DENG Liu-xia, YU Guo-long, Al Qi, and YUAN Chun-ju
Department of Cardiology, Xiangya Hospital, Central Southern University ,Changsha (410008 ) ,China
ABSTRACT Objective To investigate effect of Compound Danshen Dripping Pill (CDDP) on the in-
flammatory response of the myocardium of acute myocardial infarction (AMI) rabbits, to observe the ther-
apeutic effect of CDDP combined intravenous transplantation of human umbilical cord blood mononuclear
cells (HUCBMCs) on inflammatory response, pro-inflammatory cytokine tumor necrosis factor a (TNF-a)
, and heart function in the myocardium of AMI rabbits, and to explore the possible protective mechanisms
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of the combined therapy. Methods The AMI model was successfully established by ligation of the left ante-
rior coronary artery (LAD) in 40 healthy rabbits. Then they were randomly divided into four groups, i.e., the
control group, the CDDP group, the transplantation group, and the combined group, 10 in each group. Rab-
bits in the control group received intravenous injection of 0. 5 mL normal saline via ear vein within 24 h after
AMI and then intragastric infusion of normal saline at 5 mL per day. Rabbits in the CDDP group received in-
travenous injection of 0. 5 mL normal saline via ear vein within 24 h after AMI and then intragastric infusion
of solution obtained by solving 270 mg CDDP in 5 mL normal saline per day. Rabbits in the transplantation
group received intravenous injection of 0. 5 mL normal saline labeled with green fluorescent protein (GFP)
containing 3 x 10" of HUCBMCs via ear vein within 24 h after AMI and then intragastric infusion of normal
saline at 5 mL per day. Rabbits in the combined group received intravenous injection of 0. 5 mL normal sa-
line labeled with GFP containing 3 x 10" of HUCBMCs via ear vein within 24 h after AMI and then intragastric
infusion of solution obtained by solving 270 mg CDDP in 5 mL normal saline per day. At week 1 and 4 after
treatment, cardiac function indices such as left ventricular fractional shorting (LVFS) and left ventricular e-
jection fraction (LVEF) were performed by echocardiography ; the number of transplanted cells in the myo-
cardium was found by GFP positive cells counted with fluorescence microscopy. The white blood cells in the
myocardium stained with HE were determined by light microscope. The expressions of TNF-a protein in the
myocardium were detected by immunohistochemical assay. Results
at week 1 and 4 after treatment, the LVEF and LVFS were significantly improved in the CDDP, transplanta-
tion, and combined groups (P <0.05). The cardiac function was significantly improved in the combined

(1) Compared with the control group

group than in the CDDP group and the transplantation group (P <0.05). But there was no statistical differ-
ence in the latter two groups. (2) Compared with the control group, the number of white blood cells and the
expression of TNF-a protein decreased significantly in the CDDP, transplantation, and combined groups at
week 1 and 4 respectively after treatment. The number of white blood cells and expressions of TNF-a pro-
tein were significantly lower in the combined group than in the CDDP group and the transplantation group (P
<0.05).But there was no statistical difference in the latter two groups. (3) GFP-positive cells were found to
be distributed in the peri-myocardial infarction area in the transplantation group and the combined group at
week 1 and 4 after transplantation. Besides, the number of the GFP positive cells was much more in the
The findings indicated that the
combination of CDDP with intravenous transplantation of HUCBMCs in the treatment of AMI rabbits could el-

combined group than in the transplantation group (P <0.05). Conclusions

evate the survival rate of transplanted cells, and further improve the heart function. The possible mecha-
nisms might be related to attenuating local inflammation of myocardium, and inhibiting enhanced expres-
sions of pro-inflammatory cytokine TNF-a protein.

KEYWORDS Compound Danshen Dripping Pill; human umbilical cord blood mononuclear cell; myo-
cardial infarction; inflammation; tumor necrosis factor o
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A5 WoR 4k kT 200 WU SE (acute myo-
cardial infarction, AMI) 0> LA 21 P4 19 9 E 2 b A%
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SSRGS )R, SV AT IE S SYXK (i) 2011 -
00041, TFEFREE . 2N 25 CH .12 h JTGREHT
ISR A 3R

2 FEY A s CDDP(KRHER 1)
il 25 B A R A AL A 7 it 5 100214, B A%
270 mg/iL) ; XDS-100 )8 i il ( i 2E et
P PR ) 5 JX0197097 4 i 15 5% 4 (1 4 5 4%
A s WRELAIIE 2 B (3£ [E GIBCO A F]) ;s DMEM( 3£
GIBCO 23 #l) ; RPMI 1640 ¥ ( & [® GICBO 2%
F); &k {0 9¢ ¢ 45 1 (green fluorescent protein,
GFP) 129 8¢ ( L1 9 M5 A YR A R A A s KIT-
5020 i HRL AT B e BE AL AL T 3 iR & (A N 3
BT s PR TNF-o BRFCRESTIR (—$0) ( LT
WAk A FR S | ) s Vevo770 B 43 #E %/ N s )
L (4K VISUALSONICS A+]) .

3.1 HUCBMCs 2. #il% 5 GFP frid &%
SCERL10 1. 6 f3 I I ok B v peg 2 HE B2 B 7 B 5
TRf L A 436 (37 ~42 J&) 771, Jo 44 R I
I, — ¥R Pk i 42 B 1 80 ~120 mL,4 ~8 h M43 &,
5:1 Ll Jin A 6.0% ¥ £ % 3 Fy, 800 r/min & L
10 min R BRECANM, 40 FE 12 2 AT LN Ficoll i
ELAH 43 B ,2 000 r/minE.L» 20 min, B a) ()2
KA F 2N, PBS Pk 2 WK, %8 T 40 855 770
o RESRIBON SRR B0 10% iG2F 1% DMEM, JlCA
37 CHANEEE CO, WAHREFR . 48 h JEHEHITIRI, 577
FRETEANMG, R B W RE A K AN, B 7 KRG 52
1R ANHIE A EE S 80% T ALAL A, Buts 2 1R 4 A %
TN, KA A 5 x 10 MFLIEA 24 FLAR, N
A 10% 5 4 1 75 11 RPMI 1640 Wik 1% 35 Wi 3% 3%
12 h ¥4y GFP 185 15 4K 5 JC Il i (1) RPMI 1640
WAR AT SIMA LA R 3% 24 h fERFLHImMA
1 mL% 10% fit 4 1L %5 A9 RPMI 1640 1, 4k 22 15 37
48 h, 1EOERMEE T 5 a0 G an i, 55 Yk
K, AR 2 3 x 107 40f9/500 wl 45,

3.2 WEIRIEIVE S04l X 40 HARREE A
SEFLIREAR B Dk 22 BT S, 45 AMILASERET ofsg s A
IR ML 4 41, RSt d 4l .CDDP 41 fpaifs
T S IBAIRITH , B4 10 B, XA RJ524 h 4
FELIK 0.5 mL Bk gy, A #ER K 5 mL/d ¥
H ;CDDP 4i: & 524 h % H 2 b A4 3 bk
0.5 mL, CDDP 5|4}y 270 mg/d ¥ A& FEh K
5 mLEE " pali A RG24 hZ Gk TEA
%3 x 10" 4~ GFP #ric HUCBMCs ‘f H /K

0.5 mL,/EFEhk 5 mLid #H ;BB T A AT
24 hZHG#IKEA R 3 x 1074~ GFP #5if HUCB-
MCs f2EF£E7K 0. 5 mL,CDDP 270 mg/dis A4 B
EhKE mLHEH . M4 558 0 %, REE 1 AL
4 J,

3.3 HALIERKN AR TREES 1.4
FIPCH% 7.5 MHz OJIEE L Vevo770 Bl /) B
/NSRRI B g o TER BRI B 5% LA — 4
M RS AT DD REAT I . I A Ok e 5 e il 4
K (left ventricular fractional shorting, LVFS) K&/
Z= B M 4> % (left ventricular ejection fraction,
LVEF) ,3 il i O3

3.4 A S A bl BHEES 1.4 )5
R BENLALIE 5 HZ f, BVELOIE . BUA = 0 NUEBE
HBAL R 1 IR R AT % 4 B, R R0 10%
PRI s AR [ 7, K, A S A, 8 um 32k i, B
3 SKRELEY 43 A 5K IR SEAT IR ARG — P2 g
o O R TNF-o SeRE AR I . 1 40 M5
TR BRPE I 2 X FEHLI 10 A~ 148 DX f
BIOLEF ( x100) , P50 40 L Bumm? | B E #4H
TNF-o S 2H AL A M — BT o F- 50 e TNF-o 5258 BT
A, e A P b R s A i R &
Fe b AN & R R R Y 21T, 850 {2 5 ( DAB
Yot IR AKEZ YY) i Image pro plus B0 #T &
gt, BRI 6 KU A, BRIk YT A BE AL IE HL
10 PSSR (400 x ) i TNF-o Sl fb g and
SRR O BE AR . 9O WU R ek U0 Bl PO A
10 e fE e ( x400) , T35 4 10,5 5 BH 4 40 ff 4%
H , IBCRES R 1% B P40 i 8 H S50 RS A 20 i KR

4 FEMESE  HA O3S bR LVFS,
LVEF; TNF-o s 28 A6 G 6 1) ~F- X5 WO BE 1B B8 AE
AT TER

5 it S PP Sk HE IR E S B, BE
BHICER 5 St o — VR & 5 HAAE & 53, PEAG R
FHE R, th R R 27 i A 2 B 15 2 S 3 F 9 v 0 o ARG
N S 55 % 17 5

6 Suit ek FrA &k SPSS 10.0 4¢
TR AL I, B ] X +s 0K, ZHREA BB ICR
P57 2200 M, B EH L BCR AT t K, P <0.05 2 22 5%
EEN -3

# R

1 W% GFP 129 7 % 4+ 1 HUCBMCs %X )i
(K1) GFP 255 4% Junr, Y68 P ol WK & KR
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& JotaE A HUCBMCs , GFP &k feik YL 5 |, 5L Yy
BOER(90 £3)% . H BB NI, o] ILag
KARIE GFP #:4% FH 40 il .

::A S GFP 537 HUCBMCs ; B #y GFP 44t J5
HUCBMCs
1 GFP %:YLHif) HUCBMCs 5544 J5 11
HUCBMCs ( x400)

2 H4URITIE 1.4 BA ORI (R 1)
L% HR4H e, CDDP 4 BAalifs bt ] B AR T 4L T8
HIEE5 1 4 O IIRESA 5 R LVFS (LVEF S5 15 m
(P <0.05) ; Bk AR B R alifs i 2H . CDDPZH.C U fig
HUEEI (P <0.05) , {H/G R4l I REFR bR LR, 22 57 0
Gt X (P >0.05) . SAMIAITEH 1 A, CD-
DP 4 FRAFS AL SR SR T AT IR 56 4 JELL DRSS
¥r LVEF #il LVFS A irE e AR LR it % &
X(P>0.05),

3 KAlIAYT)E 1.4 JEE A BE DX g BE A A A
FAMIH R A (2, 2) & 413A)7 )G 4 JABan
FEFEIX HE Y o5 BEAA AR B A 1 Y4 0 LA i HE
GIZEAL , FEAEAL O WL A t5fe 2K, BRLAZE A £ 400 L3 i, A
NS U LA AR PR AR G . S0 BR AL H B Bk

TRYTAFRAFC LA AR it 1 2, BRUAZ IR B2 40 R i
D aiF FE 4 . CDDP 4RI 43k Z o 5 xR
kb4, CDDP 4] A4 AH 4] B IR HAEIRIT IR 56
1.4 a4t BRI, 25 A5 FE X
(P<0.05), H i B & 3097 4l e %, 2 B ha 4l
CDDPAIR K A lik Z , e A 4l 5 CDDP 41 Lt
BAE 1 AR ERAERITFE (P <
0.05) ; 5 Bali RS A A1 [ A b B AR 4LiBdT e 1
4 F AT BERB I RIL, ZRAFIFE L (P <
0.05). RITIEAULE 4 A S A bI7 5
BB E R, 2R A% EE (P <
0.05).

A NXIE4L;B Jy CDDP 41;C N BAaifs 4l ;D NS
RITA
2 BYURITIGHE 4 JRE AR AE X A
T4 (HE 4464, x100)

F1 K4lp97)E 1.4 MEFOTIRERE (%, x xs)
- WA 1A BIT)E 4
n LVEF LVFS n LVEF LVFS
it HR 10 34.43 +5.20 17.98 +3.76 5 36.48 +5.82 18.31 +3.89
CDDP 10 38.98 +5.59* 4 20.91 +4.38*% 5 39.72 £6.43* % 21.29 £4.13*2
iR 10 40.25+6.52*% 22.24 +4.65* > 5 42.45 £6.47 2 23.04 £5.43" %
BAIRT 10 45.34 +7.54 " 26.81+6.24 " 5 48.56 +9.58 * 28.05+6.11"
TE: SRR LU gL, * P <0.05; HIK&IAIT4LIR M L gs, #P <0.05
F2 F4iR97)E 1.4 JEUMAEZEX A0 L TNF-a ZEFSREHLE (xxs)
a5 B AU £ 8 (4200 FEHLE) TNF-o AR CPETOLIE)
WBITE1 A IR 4 A RWIFE 1A WA 4 A
payiist 5 1580.55 = 184.65 532.00 +76.45° 0.59+0.13 0.47 £0.09°
CDDP 5 1163.49 +126.69* 376.00 £59.89 * © 0.44 +0.10* 0.39+0.08"°
WA 5 873.68 £102.62 "% 319.00 £48.43°° 0.37 £0/07 "% 0.29+0.0871°
EIRTT 5 665.88 +87.46 * 44 274.34 +52.21 240 0.31+0.07 *24 0.21 £0.05 249

TSI s, * P <0.05; 5 CDDP 41 [ Hudk, “P <0. 05; 5 8o B M 2 Rl 0] b 5, A P < 0. 05 S AR TR 45 1 JH He i, OP <

0.01
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4 FALO WK TNF-o 2 3235 H A
(K3,%2) DA GRREALRI TNF-o 5 135
P ) B R IR R L, TRYT)E 1.4 RS Al o
FEAE X 38, 5 ) 3 21 94 TNF- o 85 P 2858 B 20 i
5X} R4l s, CDDP 41, Hali B At 241 Bk AR yr 4l
BITIEH 1.4 D L8 TNF-o 8 B H B
b H A VAT A TNF-o 3 I R A /b, PR ai M
HKZ, Pai k4l 5 CDDP 4 o #, (L% 4
TNF-aFEHRIEZERAHIT¥E L (P <0.05); 51
SEFSAEZH [T LA BB iR YT BT IS 1.4 S TNF-a
EARBHEIR, ZR AR #EL(P<0.05), 5
ARAARITIEE 1 B, 4% 4 Ji TNF-o EHES
Wb Z R AL E X (P <0.05)

BT 7 \. |V %Q‘ R -,.,‘.;q;‘,:_‘. "GN
" "‘ ’\(‘ 3 Ry £ TR SR \ Vi
k{ 911 s I ”ﬁ‘x ‘3‘%‘ P\ Ry
f 1 A o A 11 . 3 > TRs . 2,

xR
R RN

A HXTHEL ;B O CDDP 41;C N alifsttig; D Wik A
BITAH
B3 U5 4 OIS TNF-o 8 A R
(HEdifk, x400)

5 AR A SIS IRITAIRIT S 1.4 JE B
FEREX O WLZHZ GFP PHEAN M 4 b (1K 4,36 3)
BITIEEE 1.4 J8, 5O BT N ULES O WU PE X 38 5
JEi 24 GFP FHYE 40, X R 45 CDDP 41k WL
GFP BAYEANAL , PRai A2 S BR AR P 458 1 4 JR T
DA ER ) GFP BH Pk 48 B HC7E J3 A TR 58 ) i X 5
(Bl4), Spaifdl this, AR dlinir e 1.4
JE GFP PR 20 Mg B B 3% 2 (P <0.05) , i4LiRTT
JE 5 4 )5 GFP B4 gl 3 AR5 1 JH3 A 0,
ZERAGIE (P <0.05),

W
AT ST N AT S B S O UL A S 300 LA 21

PIERSE 5 th 2R B S JAE BV, (O DX S ] 1
LA PN DR R PR 240 A P A I TR0, A

T A LA AL B N ATATT 4L
4 AR SECAIRITALE 4 OIS
GFP [HYEZI M b8 ( x400)

R3 AR SR AA YA 14 BN RAEIX
DAL GFP BHTEA TR LB (417400 15 HLET, x +s)

GFP FAPEANAR 5L
215 n
HITIE 1 BITIE 4
LERzigs 2 | 5 8.76 £0.92 4.85+0.86%
KERIT 5 12.70 +1.34* 8.54+1.69%%

T RSB AL, T P <0.05; SARIAYT RS 1 A HE, 2P <
0.05

U0 TNF-o, H 40/ 2R 1B (IL1B) . H 4TI/ K 6
(IL-6) 25K P-4 """ b R IR 5 ol i v 5 4%
ZONMIIE)E 7 ~14 K. RUFRFERBR S SIEIT7
A LA, X HRZER A RO R B2 A T 25 R S /s o UL
FEE XI5 J 00 LA 2L 9 A K LA i =, B e
PEH AL LZHZE TNF-o 2 [ 35 B 20 m, i —
AL WA FE St 300 LA 2L P SR S e A 1 o

CDDP LSS =-E ik A 4 A o 25 & T il
F AL R C 72 F 60008 250 I 55598 10 79 B 536
J7 , LIRS K47 (A RP 330 30 U3 5 0o i A8 52 56 A
55111 R CDDP il i £ # s ik 18 R AE BT A A -
(1) F1 ) a0 A5 P9 5z 40 L 286 B L7 ICAMI-1 KL 41 i 286
7 CD 11 B/CD18 ik, 41l (4 240 i e 5 (2) #1
Tl 2L 20 AR R 20 B AR, D i 98 PR F- TNF-at (IL- 6
SEREIIC; (3) Tl ke ain 20 23 S AR W A B (4) ket
Wk, BGEEAER . G IRIFFE W] CDDP A Y7 2tk s ik
LEAAE BT A0S I 90 IV 5 b CRP [ AIK AH
%, B4 % CDDP X AMI 4121 KA [ v A JC i H
F 4 A DLAF SE IR , ASBF9E 45 R R B4l CDDP 477
A U O LA B K ) 320 0 FLZE 28 ¥ 200 B0 T 5
B TNF-a 85 (AR K KF, BODfe A — 2 ik
3 HEER P RIES: CDDP #l AMI G2 )5
i SN 2O T RE B 38 Y S BEHL 2 — , A 9T 45
Jif g7k CDDP 78 AMI TR 5 8038 .0 Dy e 5 B
Al ok 280 HUCBMCs Aif)j .

AR Z RIS S 0125 I IR R R B, X AMI
A7 4G HUCBMCs 45 T4 RS A IR 7 A 15 8 i 1
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TR ARk O S BE AR AT R AR S 4
H R4l HUCBMCs kS HE AT AMIL B F 40 i
A5 T O U SE DI, I REAETE 5 RIS )00 ULZH 218
TRPABE 9 AE N, HLO T BE 35, fH 7 8 5 soal
CDDPIAJT LR & 2R . CA ML IT IR SR A 41
JRIAE SRR ZE L JUL P A7 T A0 1S 5 03 AL R 0 A BR
FLRG T4 R AT AMIL YT R0 BRI 55 2
REFFHAMPEH G 4 KNTE AMEO LA N &
A T 0 I R RO JIURE BT IS Ak kA
SV AVE R R Y Bl = S 2 SUR L OREE N S 28U 4
B@Ua_lv::‘l—fsjs,w] .

B R AR IS5 B 5 4l CDDP o
k#% A4 HUCBMCs /97 Lt , # Ik 45 HUCBMCs
¥X-4 CDDP &7 AMI, L fIURBEZE X B J] i DX 3l L
AN AT RO 26 P TNF-o 25 R ik itE—
Hb, B2 GFP bric FHAE: 40 e gl 22,
DIBEE bRk, ABF5E45 iR HUCBMCs #ifik
FEHiEX A CDDP JAY7 2Pk O U AL, BE 3 in B A 41 i
£ AMI X SSAF 16 3R, I E— 25 B0 O T aE, AL T
AE5I5C G VR T A0 LR 5 9 RE I N B AR R IR T
TNF-o 2 Y RIBAE G A K

A ST A LA BB < A X0 L B8 A 40 i 2 5
A3 A U LA 8 77 5 M AG T 5 K RE PH e ik RS A
HUCBMCs B4 CDDP j%7 AMI, CDDP X % +
OIHL N HUCBMCs & &8 HAEH , XA FF T
HE— LT FIRTT .

M A S IE S HUCBMCs #5 ik % M BE &
CDDPI&YT AMI, BE % 3 5 kU L)k 48 4 S 1z 41 il
VEFH M A 40 L 28 AMI XS AE 05 2, JF 3 — 2 ik
HOTIRE. AR B2 T Al A SR TT
AMI I IR FHEA 18 3 8 .

s % x #t
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