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HWE HBY WEREH 45 U (CDDP)BEA AR f 8 % 5 F 28 i ( hUCB-MSCs ) 4 A5 3+ & b 5 ILAZ
FL(AMI) D ZRE R Ao 51 B e Az fm e M1/M2 R 440 S LK E R B Ar S e e Rom, FiE MM
Balb/C N A& ILAE RSN IR AT 6 7, #1 & AMI 2R 32 REAE R ) AL A 4 40 x4l A A,
CDDP 4AAnBi AT 4 A48 R, #AERE24h, &M BT AEEKO2mL ZHA0.2mL # % ,CD-
DP %EHT CDDP 270 mg/(kg - d) & T# § A2 &K, AHA4H% 1x10° hUCB-MSCs & T iz 4+ A 22 3K B

BT ABEZRAYET , B T d G FAMALEIR S R FATA B s S AN S P4k HE & IS AL
J%ijtlxﬂ:%wm&l:éémﬂé’n’rii Masson % & L5 J R STARE DL iR X 4m B AU ) 91 B b B P ik S A% 4w B,
M1/M2 /i ELISA #ml 48 s IL-10 K-F, R HE £ &4 R B 7 &4/ R KA REARE S L
iEkR WK EFITRIAAVIRBRL L RS, BREREE T OmieZiE, S5 Bawyg L4 =4
EACNMERK TR S, @iz IEAR Y, =448 4A T4 o4 (LVEF) 4M A & IL-10 K-FF+ 3 ( P<0.05) ,s
R et SRR ARG AR Ao 51 R b S A% 2| i M1/M2 sb45] 4% ( P<0.05) ., 5 CDDP Zakb%: # 4
éﬂ'uﬁﬁ b et g e BEAVE TS R G et AR Y, B A AR B A6 9T 48 LVEF . IL-10 K5t

&, 9 S A am L MAIM2 Yot F I ( 3 P<0.05) . b5 #5 HiZi vk | BEA 36 75 L1 JA) s 3 45 4m 1 M1/M2 1L

451 | FH(P<0.05), &5if CDDP 34 hUCB-MSCs # #4174 77 7T 23t AMI ) R85 913 4% E v 28 i, M1/M2
I A ARAR AR rfvuﬂibﬁ%%iik%i)i/" FH R ES IR, T AT 4 hUCB-MSCs # 4,

KR AF AL AR AR T e, &S AR ; SRR S $4% B an i M1/M2
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ABSTRACT Objective To observe the effects of compound Danshen Dripping Pills (CDDP) com-
bined with human umbilical cord blood mesenchymal stem cells (HUCB-MSCs ) transplantation on trans-
formation of M1 / M2 subtypes in spleen and peripheral blood mononuclear cells ,myocardial inflammation
and cardiac function in mice with acute myocardial infarction (AMI). Methods Male Balb/C mice were
used to establish AMI model by ligating the left anterior descending coronary artery. Thirty-two AMI mice
were randomly divided into four groups: control group,CDDP group ,transplantation group and combined
treatment group ,with 8 mice in each group. Twenty-four hours after operation,all groups received 0. 2 mL
normal saline by tail vein injection and 0. 2 mL normal saline by gavage; 270 mg CDDP dissolved in normal
saline was gavaged per day in the CDDP group,1x10° of HUCBMCs dissolved in normal saline was injected
via tail vein in the transplantation group,the combined treatment group received both treatment in CDDP
group and transplantation group. After 7 days of treatment,5 mice in each group were randomly selected.
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Cardiac function was detected by echocardiography. Myocardial pathological changes and white blood cell
(WBC) count in infarcted area were observed by hematoxylin-eosin ( HE) staining. Collagen deposition
was observed by Masson staining. The M1/M2 ratio in the peripheral blood and spleen was measured by
flow cytometry. The leve of IL-10 in peripheral blood was measured by ELISA. Results HE staining
showed that varying degrees of myocardial cells were lost in infarcted area of mice in each group,which
was replaced by scar tissue composed of a large number of parallel or staggered collagen fiber bundles,
and WBC infiltration was observed. Compared with the control group,the left ventricular ejection fraction
(LVEF) and IL-10 level in peripheral blood increased ( P<0. 05) ,WBC count in infarcted area,collagen dep-
osition ratio and M1/M2 ratio of spleen and peripheral blood mononuclear cells decreased in other three
groups( P<0. 05). Compared with CDDP group ,WBC count increased in transplantation group, WBC count
decreased in combined treatment group,LVEF and IL-10 levels increased and M1/M2 ratio of peripheral
blood mononuclear cells decreased in transplantation group and combined treatment group ( P<0.05).
Compared with transplantation group,the M1/M2 ratio of peripheral blood mononuclear cells decreased in
combined treatment group ( P<0. 05). Conclusions CDDP combined with HUCB MSCs transplantation can
promote the transformation of M1/M2 subtypes of extracardiac mononuclear cells in AMI mice,reduce the
inflammatory reaction in infarcted myocardium,and improve cardiac function. The curative effect of CDDP
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combined with HUCB-MSCs transplantation is better than HUCB-MSCs transplantation alone.
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%0 JULEE SE (acute myocardial infarction,
AMI) 2 iE S % A7 58 14 45 3 A O I 188 2 ) B e %4
S RS AR R AL IR it 18] 75 R 40 A (human
umbilical cord blood mesenchymal stem cells,
hUCB-MSCs ) 7E PN {14 ] 72 5 24 Jitd # A 7] 98 55 58 i -
i feitt CNUAESE S OB E ™ . B4 P AL(com-
pound Danshen dripping pill, CDDP) ELA &AL $it
R RY A PR SRR T 28 A T AR R
hUCB-MSCs #iik# ik & CDDP A7 AMI, 5 4l
hUCB-MSCs k541 L, il it — 2D 44t 0 LA L
T2, B LR AL AT B 5 HEA 1A T AR O LZH 21
JRIFRARAE SN, B 440 B A R P 5 O (H AL
PUAMLHI AR U Z TS R kA A T
AR SR AR 2 A AE T 0 U k22, XE DL AR T
ARRSAE A ERBTR BN T B H BTt &
Ik A hUCB-MSCs Rl {2 AMI /N B0 7141 )]
L AR AL/ W R TR MM B4k, 7= A AN 46
RN AT BE R0 Co A DI R JR 30 0 FLZE 2R 98 i 52 )
Pkl —'" . Hit,hUCB-MSCs #lik# 4tk 4 CDDP
X AMI BTN 1 5 2 75 5 A1 2E 0 S A1 JL I AL P
IEWEANBEEAL M1/M2 B4k, 7 H A B L AMITT AL
ARG, A G E DA

AB5E LA Balb/C OAERERLINE AT R R, R H
2RI S hUCB-MSEs & CDDP i H 1 i
FF, U5 CDDP J Bk hUCB-MSCs % #iX-AMI

DU R I, H4ia BT AL
REEEpS

1 Sy My 32 1 7~8 JAd I
Balb/C /N, IR HE 25~28 g, I W Fig 7 36 7 Sk 52
s A R s Ak iES ok . 43004700055002
%52 1 hUCB-MSCs 1y [ ] FE kA= Py B4 A7 BR A
A) (4L 130606L01) , ik 41z 45 b s A KRS 31k
fie f1 (& 1CHE /71 IE %, hUCB-MSCs fi CD29  CD44
CD73.CD105 # il #LJi % 35K >98% ,CD34 ,CD45 ,
CD11b 4iffi /b R HEbric YRR <1% . It
S AL (KRR A g il 25 5 PR RE 0 A7 BR A 5 B .
27 mg/iL; A S . Z210950111) o A BF 5838 o Hh R
FEFWAE RS BE Be2f AR PR ZE D1 2 w4tk [ No. &7 (B)) 5
201503435 5] .

2 FERFIALE  IL-10 —PL (L E Abcam
]IS ab189392) ; i IL-10 ELISA 57 & (36
[ Raybiotech 24 ], it % :ELR-IL10-1) ; Jit X2t H
¥t Purified anti-mouse CD45 ( Biolegend, #it 5.
103101-1 ), FITF-CD11b ( Biolegend, it 5.
101205) , PE-CDLy-6C ( Biolegend , #tt 5. 101969 ).,
R AL (CFI A w RS 1e33) , T X A iYL
(3£ BD A Hl, #5<FACSCalibur) ,

3 445 o 55 2 18 hUCB-MSCs % HiL it 5
I, S RBLEUA 15% it 4 1T 1) DMEM 5 % 3%
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PEUE 2 K, HE T SRRSO 15% a4 IS i AR
DMEM K535 JE 1 15 32 i v, 5 % B Ol 2% 10%/em?,
T 37 C MRFECH 5% CO, 1 FIE & 1% 7 55 5%
FibE 3 d B4 d SRR IR, R IURE A i 5 2, R RE
L3 - 4 G 35 R RS, AL 0. 05% Ji £ 1 i/
0.02%EDTA 7 37 C 414 T iHfL MG BELR AL, #2 1 = 3
) LA E B e AL AR, SRS RERR 3 d B 4 d BRI 57
TR, 45 W 33 25 A W BE A0 i 157 40 B K 31 80% il G B
PRRAGAR, T A5 R 258 5 0, R TAHERK
Hh, TR 2 e Ol 5x10%/mL,

4 RG5O WUEFE ALY ST AR L)
FIWTZ IR SCHRk [ 6,8,9 ], IE i 4 1% I E [ Z 4l
(80 mg/kg) KI5 A7 B, 7 IF AL 4 B I 1
T, B MU /N, 26 2 .3 Bl [a] B B, A2 0 B
T% 1.0~2. 0 mm AbZ5FLE Ik AC w2, DAOWEE 2 42
FEHTRES AR 16 S s FO LR V2 48 S IE ST Bt
S AR N bR . SRR 32 H
/NECR I BEALIX 2072 4% BIAE 93 8 AN IX 4, RN
AT A RN ECF R 50 4 A, RIS R 2H | CD-
DP 2 B2 M ERAIRITH , B4 8 ., RJ5 24 h,
FH Iz A AR K 0.2 mL ESF,0.2 mL
CDDP 41 CDDP 270 mg/(kg - d) % A4 B £h /K
0.2 mL ¥ B M4l B4 # ki A& 1x 10°4
hUCB-MSCs A= #E7K 0. 2 mL ; A iRI T 418552 9
FlGYT , IR 7 d

5 KRR STk

5.1 @A ERIL.CIIEE  RITE  SRAGOBE
FARBHL, 12MHz 584788 75 A I, A6 0 48 4 ok 2600 &
W45 KM% (left ventricular end-systolic dimen-
sion,LVDs) 750> 2 &F K K ] N 42 (left ventricular
end-diastolic dimension, LVDd) . Z& = 5} Ifil 43 X
(left ventricular ejection fraction ,LVEF) ,3 il &
W21,

5.2 DEHZUREAI RIS H/NR
O, T A2 ZEHTRE LR FEER 43 v A V0 R A 24
R 34T, 1N T 13 AEYIFF D ARAN I 1/3 AL E TR
RS TRA IR, 1 213 T4y /A2 %E M 40 gL £
R SR E E 24 h, TR EY) J R,

5.2.1 HE ZJ& (5 BRI & 40 M i e e
40 g/L Z TS T 18 e 0 I 2 2L, H FG K, A
WEELHE DUEERE 4 pm Y1 R 50 HE e 8, (S
PR 2R, B RN BT LR X BEHLEL 5 4~ FE 1
B IR LR (1x400) , 4T Image J 18] 5 4 B {4
T AR, O (E

5.2.2 Masson JaFail B 40 g/lL £ %
FF RS YA 1 2 ) Do IR L8, K, A e 3 DL
JE 4 wm Y, # M Masson Yefh K 1. 6 {5 H0ET,
Yutey J IR A7 4 52 5 5, S5 20 6600 LT B X 43 im-
agej &7 Ak 3 AR 1 AT B0 I 1 o, 79 ) I T
N A O L AR S AU T AR TR TR E

5.3 el M A I A FE i AL B A2 41 i
UG, RIS H/NR, T IE A 1% 1%
L L 22491 80 mg/kg ) BRI i HR BRER M., I FH I 4
Pt ., Wi R /)N BUTURE B F 9 A A8, B AE T 200
HuE AT S | W46 AT B B, - 407 2 4l i s B 41
21

V5 DA it S MG ATE-$E B 1 1) 200 b P 9 X e £ 2 e
W B A AN B 1x10%/100 wl, X 100 wl ZH
L W UK L R B AR LR 30 min, 41 il B E
300 pL PBS i, Jin 2 4t A SR DU A2 4 it v M B
il (CD45" . CD11b*  Ly-6C*") 5 M2 B 4% 41 ity
(CD45" .CD11b* Ly-6C*) Htfil(M1/M2)

5.4 ELISA AR IME IL-10 /K /NI
IRERECIM, 2 IR EE 1 h,2 000 r/min 2.0 10 min, B
M T EP &, % ELISA 5 & 1 1 5 % I 7 IL-
10 W B A TR B AR

6 Siite#Jdrik R SPSS 17.0 48 it/ #r ik
P R BOR U X s Ron, R ARCR R 2 7 22
43 (ANOVA) 418K Fl Tukey K5, P<0.05 J 2%
SAEGIFEX,

# =R

1 KALOIIREILEL(FR 1) SXIRA AL, HR
— 4 LVEF F+#& ( P<0.05) ;5 CDDP 41 b4, % fteH
B AAIT 4] LVEF FHi55 (P<0.05), HAK A58
PRICER, 25 G248 L (P>0.05) ,

R BUBHEOIEELE  (Xxs)

41531 n LVIDS(cm) LVIDD(cm) LVEF(%)

X B 5 0.22+0.02 0.32+0.03 64.76+0. 89
CDDP 5 0.19+0.01 0.29+0.01 67.89:0.82 "
A 5 0.19+0.01 0.29+0.02 70.75+1.70* 4
AR 5 0.20+0.01 0.31+0.01 73.68+0.80 " *

T SXHRLA L, * P<0.05;5 CDDP 4 4%, 2 P<0. 05

2 A ALO U AR L B AR RO B (L A
2,%2) HE Q@45 R s e 4/ AL X XA
DU 22K, iR AT eSS 19 S AT A 2
FEREIRA S, LGN A /b, m] DL 1 2 (20
IR K 2 | B A S5 18 E A ) R
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SOV XS5 K S 2 A OO UK i, LB BREAS | 38 43 WILET 4 S
B fis e . 50 MR b, FLAy — Al 5k A7 0 L4 g
B L FAN IR > XTI A, o =4
TG O A X AR AT B AR (P<0.05) , 5
CDDP 41 bhA5 , BoAH 20 1 40 i 31450 Jin ( P<0. 05) , Bk
BIRITH AT A0 (P<0.05) . S LLE,
BRAR YT 4 A 4080820 (P<0. 05)

L ;
) .—\»5.',‘ 3 5?\ { ‘C’f/ %4
L AR A NS
,v: st \‘\ 7%:‘.\'{’ ':’ 7/ %

L &

‘\"‘4,3‘.‘-- AR 2,‘:,,.'," a:; 4
KUV NS0 C
A IXTERZE B S CDDP 41, C A4l , D HEEAIRIT
21 s HE Y R A AE X 00 L (B 2066 X)) 526, TE AT 4 R
(B A EIX) s i ks A 1 20 i
1 PO/ RGO WAESE X Sk HE JL A 3 (x400)
Masson YL (i 7R, Sx B4 b g, Hody = 4l i IR
DURBLLREAR ( P<0. 05) ,{H =g Al b4, 22 S 4t it2#
HY(P>0.05),

A IXTERZE B S CDDP 41, C A#stadl, D HEEAIRIT
21 ;Masson Jefarn i AT X I i 5 1 O LA 21 B R B8 )5 Dt
TR V)2 IR 27 24 20 R AR 5 [ v e 4 1 3k I R E 0 LR
AU AR IR, SRk I R R R JERCRY
2 D41/ B AL ML U I T
Masson 3¢t (x1.6)
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FT2  HBAONUEEFE X I A 40 5 %
JRIFETAR B AL (Xxs)

45 n o EAMRITECARE)  RIETTRR (%)
Xif I 5 387.3+11.32 0.330 7+0.035 26
CDDP 5 316.8+17.84" 0.211 0+0.012 15*
P4 5 326.5+17.23*2 0.186 8+0.010 15°*
BAIRIT 5 260.7+16.54 ““4 0.185 7+0.024 23"

L S IRAL AR, * P<0. 05; 5 CDDP 41t %%, 2 P<0.05; 5/ i
ek, 4 P<0. 05

3 K4 AR R M1/M2 e Hegs (K 3 .4,
F3)  EAPHRA P, Fogy = 2 G AN A i A% A
Jfl M1/M2 LLf5 T % ( P<0.05), 5 CDDP 4[4, %
FELEFNIRA IR TT 4L A1 A 1 A% 20 L MA/M2 LE 451 B
(P<0.05), S5#AHA L, BA AT ALAME A% 40
Jifl M1/M2 LE5] T B ( P<0. 05)

R 3 KL RANE MR M1M2 LLE R (Xts)

4151 n JELIE M1/M2 Fo (B SRR I M1/M2 LA
pogiie 5 4.236+0.763 2 6.526+0.446 0
CDDP 5 2.182+0.239 8" 4.855+0.125 5"
A 5 1.585+0.222 2" 3.897+0.3123*%
AR 5 1.709+0.094 4 * 2.178+0.320 6 * 24

L S REAL A, P<0. 05; 5 CDDP 411k #,“ P<0.05; 5%
2 H#, A P<0. 05

4 HMEIME IL-10 KF A (£ 4)  SXTRA
FAs oA = 2HAME I IL-10 AKF FFF(P<0.05), 5
CDDP 41 [bds, B A 41 ANk & R I7 AL AR A i 1L-10 7K
- EFH(P<0.05)

x4 HMNEIMLTE IL-10 ELISA M{EHE  (pg/mL, X+s)

251 n IL-10

pogiie 5 276.7+24.36
CDDP 5 296.2+16.46"
A 5 414.5+36.50 “ %
AR 5 484.0+48.59 %

L S IRYL R, P<0. 05; 5 CDDP 41 4%, © P<0. 05
Wi

WFFEIESE AMI ST S R B AT 58 0 JILASE 475 2
OHEB S SRR AMI S 1 A A A
WG 25 5 R R RS, B XU A 0 L
HR A 0 Y R A AR MR T O AR A S A AE I T
HARAE AN E 0 L 2358407, ) ELA S AH IR
FELH AT B, O O AR R R 5 Sk, O SR
SN 3 SR B [ 5K Al e O UL U405 ; T 2+
PRAEAE SN, AT 52 WAt A 0 LA 2308 52 Sk, (00
AMI J&RE SN [R5 1k H TR T s
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B4 A1 E 2 40 i MA/M2 ST 7 LA v A

WFSEUE S L I 200 . MA/M2 ST 58 5 Ak 78 U A48
KU R TP & 28 G A PR VR 2007 4R,
Nahrendorf M 2™ ¥ YR IESE AMI 20 2 3 B () 4%
P P B PE LA MA/M2 S BLAS AL | R 4 24 52
56 Sl RAF 58 o — 2 UE S AMIE R AE J iy 3
LI M1 B g4 o 3 D AU G 3d 1k mig, 4
WL EAL-1.IL-6 IL-8 Fl TNF-a % 2 51k 5
AW . DS 3 d J&, M2 40 i 2 57 8F
& MU E BRI, 5~7 o M2 i #d M1, 43
IL-10, BY 27 4k 40 ffg A=K I+ ( basic fibroblast

growth factor,bFGF) #4{b4: K K ¥ B, (transfor-
ming growth factor-B,, TGF-B,) %, = 5 Hil R4
RN FARFE DB R . 25 AMI R AE KN Y A% 20
i) B o R O 1 N 0 0 D O Y R £ 7|
JfiE 3 K i 52 14 CCR2 5 Hz 4 ig kA +-1(mon-
ocyte chemotactic protein-1, MCP-1) 254 | iZH &
A A 2L, Ak MU I A, 25 R R E
FHIE1SS) OB R . M2 R B A A 1 T A2 1A
CX3CR1 5 A MW #4 1k Kl + Fractalkine ( Fkn,
CX3CL1) &g aetg it AR L B, A6 5k

b = = Y
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PEANE L R 2R 20 B MA/M2 LA g W36 5 |, ok
Fi|lr CDDP B4 hUCB-MSCs B4 714 AMI /MR
AN IE WA M1/M2 S RBUEE AL 52

I 29T s, £ 45 hUCB-MSCs 7 P4 i [
F0 5T T A LA AT O LR BE 5 1) 28 0 A% 0 HE A7 9T
AR SAE T, R R B P B R e ML
RS AR TR A8 TR PR I AT i M ) T R B R A
M2 564k, £ HAF 5T " thiE B hUCB-MSCs 1]
AT BCGEHLAR S AE B0, 2 M1 A2 5 U 5 0 40 i 1)
M2 Hi 916 52 Rk, T i3 0 D fig 6722 L e
PEMLIARBT R R 3R38 , Ju I IL-10 38 i, DLW/ R A
103 , BRI e E v 22

CDDP FE M f+Z =L oK, B b/
WA PR ok IR 3h bk A9 15 B B B0 7R
5T UESE: CDDP k&8 FILIA T O A8 245 49 fn i 28 N R
DB D | SR AR A AT ek R REE O, W AR
M5 P8 2, T I /MR SR A, B A2 D D) BT
T SRS A A 5 5 P S AL T AR O AR AR R By
Y A SE TR AR D7 R A, VRO LA MR T, e afin O
WLELA g 203t

AW 57 45 5 W7, CDDP 41 %58 %) B 240 B 4% 41 it
M1/M2 52 45 58] CDDP 3497 1] LT 41t /K ~F- 3
FEPUA M1 BAZ 40 i 5 02 8 A M2 78 PR A2 41 1) L
1], B 1 9 E SO 43k B IORS , P u P sk A s 2 R PR
T BT S B O LA B 48 A A R T R
BE., 3 Rl S i AL, X6 OB O JIE T BE AR B AT — /&
(7% X, CDDP }z hUCB-MSCs Fifya YT ¥4 i 3 A
AH 5 (R 30 k] S E 2 7 VR T, LR AR YT 441 R 1 K
LI B AZ 40 L M1/M2 L 5] %5 CDDP 41, #5441 34 52
TRERaS, AR UL B A TR YT A AU IR 2 AMI
ANBRCM A I L BAAZ 40 M1 ] M2 ST B A A
AT PO AT T E RGE, DT U AL J O
WL 22 eV 2y S e A8 A5 .

IL-10 2 M2 W7 B sA% B g g i s i AE g R 7,
HADR (et RIEH SUE T EW2E800, A5
TESE IL-10 f& 3 2T 2 40 M £k 39 50, 1285 A i 2K
=320 O UEAE S IL-10 38 A Bk .0 LA 2L 3R
B A A AE A2 2E O I 2 A T A A M T
M2 B4R AT 45 5 R AN I 1IL-10 7K 778
CDDP 4 A4 Bk A IR YT 4Liay7 Jg &, Az 4n it
M1/M2 LA, AT RES IL-10 A4 A% 40 i M1 i)
M2 [EEAL AR TE S E PR A RN 6, 55 — 7 ThT H A% 4]
JLMAM2 ELBIREAR M2 S EE R3S, 43 i 5 £ IL-A0,
R SEBAR A G S A B PEARER , AR5 A /R

AIRYT 4% CDDP 2 FAEZH 1 IL-10 ZK-F-Thie , i
MIAE R AE K+ /K ~F /9 98 15 75 10, CDDP [F] hUCB-
MSCs # A A PrRIZ

ARG L B RBR A IRYT AL O A X 8 41 IR T R
TR, RIT R BRG IR YT AR FE DL I LVEF
E IO T % BEZEL, E B 240 it % 40 B DR 1 7K 1Y) 9 JE
PRIV B A AR S TR S B O UL LR B I
JEUTRRIE B IR 2 200 W4 &1 5K TR, 52 MO ik
HIRe, #IkF M hUCB-MSCs & 1 Jlk CDDP #71] i
B2 AR ek O WL 23R T KRR AL, B0 /N B
. ETRE , I EAT HMRIVE

AR SR B8, hUCB-MSCs #8184 Ik
CDDP m] 3 AMI J5 .0 N 0y A B 25 T 3R 853, 11 F
PO R A 8 M [ B 418 L M2 B 4L
> GRAE VR | JRAME TR - IL-10 R [ A
DIERGEAE N 1) 4 B R 50 A R 30405 n 90 R 16 2§
b, NI R AEFEYT O RAE RN | AP 0 RV 0
RN S AN

PRI SCHRE Al A& = W, 78 SR 5 K
SRR G R PR £ O

2 £ x w
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