TEMAHP TN 18 % 728 4] 2014 -07 - 02 ihf)
Chinese Journal of Tissue Engineering Research July 2, 2014 Vol.18, No.28

@k www.CRTER.Org

SR NROMME N RK S BHEE TR TARBEGT REEXR OISR G

Wed e, 2 1R, TR, BEERR, EES (R AKFMBER, 'EREFA, 2ha¥AM, LAEEST  266003)

1 IRBHIES T 2500, BN, IR T ROA AR . 0 K08 TR IR BEREAR SR o5 s ) T2 A
IRIGERAEATFTEE A, AL LA 2R 3 R B ) 78 O T A I A e R TR, SR B M il ol 1k
LA e O L R T VR

2 Sy R ORI A N N AL AT 40 M A B A 1) 78 00T v 7 e A A S o UL, T ) A 0
RO IRAL R PEAN IR . AL VS AT R T8 Bel-2, TS & - Caspase-3. Bax HIRIE, HoMl
SO LA ILAN H IR T 5L

KA

TN Bt AL AT AR TN EUNCLHPL R L KR &
T W

ES3E

LML I T N BEAeit: WM, DM RAE

HE

B MICHEITR IR LT 0 A i 3% BB i ) 7 5T A B oL T — 2 s, (H 5 1066 B VAT i
BEREAH ST O LA 455 2> TR IE

BAg: N5 1R 78 00T 20 RS R 2 M2 1A A S A 0 0 R A o 2 6 T A 0o JUL A 5 0 2 T 3 % 4 M
T I5

k. WM SD KB 50 K, BENIECFRIEL D N 5 4(n=10), N &5 4L o FLAEE ST A K LB ,
B HH 1) 7 T 0 L L s A i R 40 e i S AR S T A s (R 4T A0 A A i 3 A AR i B R P 3
TRLT M AE R s (R4 4N A B+ A A R AP B B N s AT B A L IR, XA IR G A
AT AL, SRR AR K. 24 h SRR AL IESZE0 54, BODARRA, R IRANRS-
e e W AL R B FH Western blot J7 Al D L4118 T2 1 Bax. Caspase-3, HIIHT &
1 Bel-2 &k,

HREER: HARRK-Prayeag B ol WO N IHES RS, DAL SE ) se38; BERIAL R WL 32 0
WLETHEmr e, P03l O UL Ak a4, v WA v O LIRDBR A Fe i . KM, SO IS i
PR LT 20 M A= s 45 1 1) 70 BT A M 4L o LA AR AL, 9 MM M 2 5 D i, SO0 550 20 A I 3o UL
s (RLT 4N A+ A B A AL O LA B AR A, TS AN W, /D SOREN M2 . Western blot 45
B (RN AE R+ R4 Bel-2 88 (13805 B3 m TR gl i A i 41, AR B BRAL(P < 0.01),
Bax K Caspase-3 & [ IX HIIHAL(P < 0.05). 45 F IR, 860 70 40 B M A 45 TR 240 o 2k il 3%
TE R FRE AR SO AR 5 (¥R 97 R TS OO L 9 R 2 e A . sl oAl L (@ 1, ELPLRI T e a1 i
POAT R FRFET R ARIERSLIN

JEETE, S THER, BEnghl, . AN MELT AL I 3K 5 1] 7 T T B 6 7 e FEAEA (i
DRG] A FAIR TFEFTE, 2014, 18(28):4530-4534.

Recombinant human erythropoietin combined with bone marrow mesenchymal stem
cell transplantation for myocardial damage in sepsis rats
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Abstract

BACKGROUND: Erythropoietin and bone marrow mesenchymal stem cells have been shown to affect
myocardial apoptosis. However, few studies concerned their combined application to sepsis-related myocardial
injury.

OBJECTIVE: To observe the effects of the combination of erythropoietin and bone marrow mesenchymal stem
cells on pathology and apoptosis of sepsis rat cardiomyocytes.

METHODS: A total of 50 Sprague-Dawley rats were randomly selected and assigned to five groups (n=10).
Sepsis models were established by cecal ligation perforation method. Rat models in the bone marrow
mesenchymal stem cell group, erythropoietin group and erythropoietin + bone marrow mesenchymal stem cell
group were respectively treated with bone marrow mesenchymal stem cells, erythropoietin and erythropoietin +
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bone marrow mesenchymal stem cells immediately after model induction via intraperitoneal injection or caudal vein.

Model group received cecum ligation and puncture. Control group did not undergo any treatment after the abdomen was
opened. Model and control groups were infused with an equal volume of physiological saline via caudal vein. At 24 hours,
experimental animals were sacrificed by anesthesia. Myocardial specimens were collected. Myocardial appearance was
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observed using hematoxylin-eosin staining. Bax, Caspase-3 and Bcl-2 were tested by western blot assay.

RESULTS AND CONCLUSION: Hematoxylin-eosin staining: cardiomyocytes were regularly arranged, showing
integrated structure in the control group. Extensive myocardial fiber breakage, disordered arrangement, cardiomyocyte
swelling or shrinkage, and vacuolar degeneration were observed in the model group. Moreover, myocardial interstitial
vascular congestion, edema, and inflammatory cell infiltration were visible. Myocardial tissue was similar between
erythropoietin and bone marrow mesenchymal stem cell groups, with the presence of mild inflammatory cell infiltration
and scattered normal cardiomyocytes. In the erythropoietin + bone marrow mesenchymal stem cell group,
cardiomyocytes were slightly damaged. Interstitial vascular congestion was not apparent, and a few inflammatory cells
infiltrated. Western blot assay results demonstrated that Bcl-2 protein expression was significantly higher (P < 0.01), but
Bax and Caspase-3 protein expression was lower (P < 0.05) in the erythropoietin + bone marrow mesenchymal stem cell
group than in the erythropoietin, model and control groups. The combination of erythropoietin and bone marrow
mesenchymal stem cells in treatment of sepsis-related myocardial injury could lessen myocardial pathological changes,
and inhibit cardiomyocyte apoptosis. The mechanisms maybe exert by upregulating anti-apoptotic protein expression

and downregulating apoptotic protein expression.

Subject headings: erythropoietin; mesenchymal stem cells; sepsis; myocytes, cardiac; inflammation
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Figure 1 Histopathological observation of the myocardium after intervention with erythropoietin and bone marrow mesenchymal stem cells

(hematoxylin-eosin staining)
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Figure 2 Bax, Caspase-3 and Bcl-2 expression in each group as

detected by western blot assay
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Table 1 Comparison of protein expression and relative value of

internal references in each group (xts)
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A 0.16x0.07  0.69+0.18 0.75+0.17
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(R R+ A 4] 0.5940.26°  0.34#0.15° 0.36+0.15°
X2 0.11:0.10  0.14%0.07 0.17+0.08
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