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M ononuclear bonemarrow cells transplanting in treatment of myocardial infarction

HU Guo+ iang', HUAN G Zuo®",HOU Jian?, ZHAO Bap-Zhen®, HUAN G Hai-Y i*, ZHOU zhi-Hui® (1 Department of Cardio-
va®logy, Changzheng Hoital, SecondM ilitary M edical U niversity, Shanghai 200003, China; 2 Department of Hemnatology,
Changzheng Howital; 3 Department of U Itrasonics, Changhai Hospital, Shanghai 200433)
[ABSTRACT] Objective To investigate the therapeutic effect of mononuclear bonemarrow cells(M BM Cs) tranglanting in
treatment of myocardial infarction M ethods U nder sterile environrment, the fenur and the tibia from adult maleW istar rats
(inbreeding line) w ere obtained, bonemarrow w as extractedw ith routinemethod, andM BM Csw ere separated and m ade into
sugpension Forty-six adultW istar ratsw ere divided into 3 groupsat random: blank (group [ ,n= 10), control (group II, n=
18) and transplantion (group III, n= 18). M yocardial infarction w as induced by ligation of left anterior descending coronary
artery. Group IIw ere injected w ith 10 ul phogphate buffered saline(PBS) and group Il were trangplantedw ithM BM Cs (6x
10°) /10 ul 2w eek s after myocardial infarction Fourw eeks afterM BM Cs transplantation, echocardiography and hemodynam-
ics exam ination w ere performed in all groups to observe the date of ejection fraction (EF), fractional shortening(FS) and left
ventricular anterior wall thickness(LVAW T) for evaluation of the cardiac function and left ventricular remodeling The
changesof left ventricular systolic pressure(LV SP), left ventricular end-diastolic pressure(LV EDP) and themaximal ratio of
left ventricular diastolic pressure to left ventricular diastolic time(+ dp/dtma) W ere alo measured for evaluation of henody-
nanic changes The survival, differentiation of trangplanted MBM Cs and angiogenesis were observed by mmunohis
tochemistry, confocal laser scanning micrography and transnission electron microgrgphy. Results Four weeks after MBM Cs
tranglantation, the curative effectson cardiac function w ere obvious The date of EF, FSandLVAW T w ere mproved com-
pared w ith those of control group (P< Q 05) and s w ere the hamodynam ics data, including LV SP,LV ED P and dp /dtma (P <
Q 05). Six weeks after M BM Cs trangplantation, the eximinations show ed that the trangplanted cells survived and proliferat-
ed The heartsw ith tranglanted cells had better cardiac function than the control heartsdid(P< Q 05). Conclusion: Trans
plantation of M BM Cscan mprove cardiac function obviously in cardiac infarction, w hichmay be attributed toM BM C s-associ-
ated myocardial regeneration and neovascularization
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Figl Confocal laser micrography of infarcted myocardium and tran splanted cells

A Junctional zone betw een the infarction scar and the periphery; B, C: TheM BM Cs labelled w ith
DA PI survived in the infarction zone, D: TheM BM Cs labelled w ith DA P1 survived in the vessel wall

Fig 2 Immunohistochem istry staining of myocardium
A A ctin staining of normal myocardium (% 400); B: A ctin staining of M BM Cs trangplanted myocardium (x 400);
C: Factor VIl staining of nomal myocardium (x 40);D: Factor VIl staining of M BM Cs trangplanted myocardium (x 40)
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Fig 3 H-E staining of myocardiumn
A H-E staining of M BM Cs trangplanted myocardium (x 40);B: H-

H-E

E staining of MBM Cs trangplanted myocardium magnified from A
(% 400); C: H-E staining of nomal cardium (x 400)
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Tab 1 Camparison of left ventricular
renodelingamong different groups

(xx s
LVAW T
Group n FS(%) (1fam) EF (%)
I ®lank) 10 49+ 4 184+ Q21 85 71 5 02
1T (Control) 13 17+ 2* 130 Q 10* 51 12+ 4 89*
I (T ranglantation) 13 20+ 4* 1 66+ Q 13" 71 85+ 7 48*

FS Fractional shortening, LVAW T:L eft ventricular anteriorw all thickness

EF: Ejection fraction; *P< Q 05vsgroup [; P< Q 05vsgroup Il

(6 36+194)/02 25 ,
mm® (5 19+ 1 72)/Q 2mm° LV SP * dp/dtna
(P< Q 05), (P<Q05), LVEDP (P< Q 05),
24 MBM Cs , LV SP # dp/dtma
4 ( 1) , (P<Q05, LVEDP (P<Qo05 2
2
Tab 2 Camparison of hanodynam ic data anong different groups
(xx9
LV SP LV EDP + dp/dinax
Group n (p/mmHg) (p/mmHg) (mmHg- s )
I (Blank) 8 134 9+ 5 7 5 15+ Q 96 8200 72+ 326 61
1I (Control) 10 80 9+ 4 9" 40 13+ 2 68" 4187 31+ 31Q 68"
111 (T ransplantation) 9 114 6+ 9 0" 16 87+ 1 49° 5 033 97+ 384 55"

LV SP: L eft ventricular systolic pressure LV EDP: L eft ventricular end-diastolic pressure + dp/dinac Themaximal ratio of left ventricular
P< Q 05vsgroup Il

diastolic pressure to left ventricular diastolic time; 1 mmHg= Q 133 kPa,
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Fig 4 Trangn ission electron m icrography
of peri-infarction myocardium and
tran splanted cells(x 1 000)
A Peri-infarction myocardium; B: TransplantedM BM Cs
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