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Biological characteristics of bone marrow mesenchymal stem cells in patients with
or whithout coronary heart disease: a comparative study
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Abstract

BACKGROUND: It is unclear whether the body differences in patients with different types of heart
diseases affect the characteristics and performance of stem cells.

OBJECTIVE: To explore the biological characteristics of bone marrow mesenchymal stem cells from
patients with different types of heart diseases.

METHODS: Bone marrow mesenchymal stem cells were extracted using density gradient centrifugation
from the bone marrow of 27 patients with coronary heart diseases and 20 patients with other heart
diseases. Cell morphology was observed in the two groups. CD13, CD34, CD45, CD54, CD106 and CD44
positive expression was detected by flow cytometry. Cell proliferation was detected by MTT method, and
the in vitro cell growth curves of the two groups were described.

RESULTS AND CONCLUSION: The bone marrow mesenchymal stem cells of the two groups showed a
long spindle shape, and there was no significant difference in the cell morphology between the two groups.
In all the patients, the positive rates of CD34 and CD455 were less than 3.0%, while the positive rates of
CD13 and CD44 were higher than 95.0%. However, the positive rates of CD54 and CD106 were higher in
patients with coronary heart disease as compared with those with other heart diseases (P < 0.05). The in
vitro growth curves of cells in the two groups were basically consistent, and the cell proliferation was only a
little higher in the patients with other heart diseases compared with those with coronary heart disease.
Experimental results show that different types of heart diseases in patients have no influence on
morphology and proliferation of bone marrow mesenchymal stem cells, but some function-related proteins
may exhibit certain difference in their expressions.
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Table 1 Comparison of surface markers of bone marrow
mesenchymal stem cells in two groups

EfzEY bV AL Ak5e L4l
CD34 2.10+0.23 1.98+0.25
CD44 99.50+5.13 98.10+5.89
CD45 2.08+0.31 2.02+0.25
CD54 42.51£3.15 18.25+1.02°
CD106 65.23+4.15 40.29+3.88°

Rk Sl o4l °P<0.05,
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Figure 2 Morphology of bone marrow mesenchymal stem
cells in two groups (%x200)
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Figure 5 In vitro growth curves of bone marrow mesenchymal
stem cells in two groups
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Figure 3 The expression of CD44 in two groups detected by

flow cytometry
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Table 2 Absorbance values of bone marrow mesenchymal
stem cells in two groups by MTT method

I Th) eV 4l ke L4l

1d 0.125+0.012 0.135£0.013
2d 0.245+0.011 0.263+0.012
3d 0.358+0.021 0.424+0.018
4d 0.551+0.013 0.612+0.014
5d 0.591+0.015 0.632+0.015
6d 0.622+0.012 0.652+0.014
7d 0.663+0.014 0.712+0.016
8d 0.756+0.013 0.815+0.015
9d 0.856+0.012 0.913+0.020
10d 0.891+0.015 0.932+0.021

{1 8 19 76 T 40 B T LAAE — 5 2 AF T 20 A6 O UL

M, Iy MK A, IRRE RS, BITIR
Wi TP DU AR, BT AR R

O UBESESN DR A, AT BLAE J& 3 0 A6 A LAl S, AT
PR JULAR B AT IEH (2B B RE, BEME RIS

, BRI RERY.

VISR 5 4 BPIRES SCR IR R A T LORAR I3 Oy 2 Ff
R, —RiE T4 5 RGN T B DL R R
BLI MR Bl i s g — o U TO e
51 1 4 2 2 P A P2 20, ) 78 T 40 LA R
W WATTE HAERE T o SRR, TISEEL
AR AR BLE R 2S5, AT RS
P TR L PP R R 45 A e R
K E BEAEAT RN IR, YA 1) R A IR 78 5T 40
HEIH KRR, ALV 2R WAL
PROMEAC IR HEA — 20, ARTa 0o 4 8 Kl P i b,
BLE R R E R MR . EIREIRRY,

PIZHLA0 M RIS TR T A R AR A DA — 5. DI
il — 2 RIF Y 45 SRR SR, e HL A AR TR

oo MU 9 A T 70 5T 2 M 11 A K 2 e W A 2

P.O. Box 10002, Shenyang 110180 www.CRTER.org



R T T BT ARG T T TR Y FAF IR

@ﬁ? www.CRTER.org

i, HLAN R BT AL AR TR R A — S

R 9 2K A ARG 0 R £ 40 L F A TR SR T 40 T b
WY, Hir, AIAWF4 kil CD13 fil CD44,
I M40 g S PR & CD34 fil CD45, {E (R 78k
TN TERIEE A, Wig R R, PALRF I
i) 76 L T-40 )L CD34. CDA45 [ RIEHE /N T 3. 0%,
CD13. CD44 BHPERIINT 95.0%. 54K, Ml
20 F ¥ Ay S P 75 190 70 00T 40 PR IR dek of T4, R
A [ 288 200 U 5 A 5 A0 2 SRS 8 380 T DA% 9% M )
FETA M. WFFLE R B, AR Lo 211 B W) 78 0
T4l CD54. CD106 PFH ik HAK T ek Lo 4l(P <
0.05). CD54 J& T4l & ft 77, LRI
AN I B N Th BB A7 AE—E 9% &R . CD106 J& T 1fi.
BRI, T4 S g0 . 40 i B A R )
ME AL A= A EE A P1EH . CD106 1] LL{E
B ) 705 T 40 P DA B A PN R Al bRk, AR ER
oy sk o il i i DR B IR | RATRAAR € oty w s of
I 203, e k4l CD54. CD106 FHiE ik
R FACT b O AL, AR WML P PR I5E 25560 40 i frg— 2
hREF = E R ek O B TS, AP T W )
R ZRELIN S . IR, AERI R P RBE4AE , T4l
A RESE R G R AR, 5 R 4L gL Rl A R AR AE
RV RE A T4 ) 8 5 2 A7 4030,

g5 LRTIR, eboCodi 5 LA 2 AL I R 1) B B
T4 T ARG TE B8 ) oIt 2 5, AFU 5 Th REAT
RIHELCTR (IR IAAFAE— BN ZE SR

fEZ b Fikit. Fae. R AFEKRZ,

FREIHSE: PTAAE# L RIATT L3 A SR Bl X A
BAR.

OFEEE: X H G S TECERE S]]
W, REFRCLERIREwERE.

XELEE LFHRAT LT CNKI R 2|5 Lk
FGHITIREE,

XEHF: XFZEANDNRATIHNF ERUFIF, 4
SAFIEBTE.

TEZEHE: ZRZ THRRARE G L B
AT AR, L F AN RBAR . HIE(ERETHE
AUEEIE R )it R BAE R ORI RMAARA . 5 F A4 K,
THXEE.

XEMI: LFHBRATRE TS AR EERBRAEE
T RRARAR KW

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

4

(1]

(2]

(3]

[4]

(5]

(6]

(7]

(8]

9]

[10]

(1]

[12]

[13]

[14]

S Hk References
Gentry T, Foster S, Winstead L, et al. Simultaneous
isolation of human BM hematopoietic, endothelial and
mesenchymal progenitor cells by flow sorting based on
aldehyde dehydrogenase activity: implications for cell
therapy. Cytotherapy. 2007;9(3):259-274.
WA RIA I, B O, A KT L R B AR A S 5
R B B 1) 78 J5 4 L 1) o UL 3 A [J]. 56 = R R 25
£,2008,30(5):410-413.
AR AR B = R A6 2 J2 N RAIE I L H R O 5 15 5
55T R ) 78 5T A0 o ULRE 2R [J]. €13, 20116,
34(4):414-421.
BT E7 R = R | F VNS = 219 21 R 2 2 ERTE P R
I 7 FRIT 7 a0 B (U] 1 2 45538, 2009, 15(24):3714-
3717.
Mathiasen AB, Jargensen E, Qayyum AA, et al. Rationale
and design of the first randomized, double-blind,
placebo-controlled trial of intramyocardial injection of
autologous bone-marrow derived Mesenchymal Stromal
Cells in chronic ischemic Heart Failure (MSC-HF Trial).
Am Heart J. 2012;164(3):285-291.
Orlic D, Kajstura J, Chimenti S, et al. Bone marrow
cells regenerate infarcted myocardium. Nature. 2001;
410(6829):701-705.
S /N, 1 3t SRR, A% I 78 5T R B A UL o5
TR GEVEGFRE A (R [J]. 55— ZE B R4k,
2004,24(3):290-294.
i, BRUG, 5 S, SE A PO LR U AOAE F K B B )
F0 40 P T S (1) R [J]. P 2 A K A
2£4i7,2013,34(3):287-290,312.
SR AK S, B8 I RSCA:, A5 ) 70 S5 T R AR A S T e
-SRI U BE S [J]. AR S0 AR 2 5,2016,33(3):
871-874.
L35 A W 1) 70 140 M o ki A Co JUE 9 PRV I 3
[J].B= 2% 253k,2012,18(16):2557-2559.
Mathiasen AB, Haack-Sgrensen M, Jgrgensen E, et al.
Autotransplantation of mesenchymal stromal cells from
bone-marrow to heart in patients with severe stable
coronary artery disease and refractory angina--final
3-year follow-up. Int J Cardiol. 2013;170(2):246-251.
Mathiasen AB, Haack-Sarensen M, Jgrgensen E, et al.
Autotransplantation of mesenchymal stromal cells from
bone-marrow to heart in patients with severe stable
coronary artery disease and refractory angina--final
3-year follow-up. Int J Cardiol. 2013;170(2):246-251.
oIS NN (A G = 1 1 o 1 DM 73 R WY
3993 FR AL AT S FH [0 i 10 5795 24 75,2014, 33(3):4600-
463.
R AR, B SRR, W R, A5 Ak CHG DR A R 1)
‘i 1B BT 0 P ) Y B e 0 [J]. P T BE AR R 253,
2015,35(12):1689-1693.

7485



@]%2 www.CRTER.org

AR . AL T B 8 ) TN TANATER L YT R
[15] Agadbae, o SCok, g, 25 s P e A K IR T e B i i) 758 [27] Xu H, Yang YJ, Qian HY, et al. Rosuvastatin treatment
J 40 Lo VLR AT Co JULE B I KRR Dy B % ML 7 3 A= activates JAK-STAT pathway and increases efficacy of
I1E F[J]. P A B 22 2% 75,2006,86(15):1027-1034. allogeneic mesenchymal stem cell transplantation in
[16] ZEbRUG B i 1) 78 J0T 40 i 70 e KoL o JDE 9 v PR 4 F L infarcted hearts. Circ J. 2011;75(6):1476-1485.
] S I T [J1. 16 B g RS 27 5 1 PR 2% 5, 2011,31(2): [28] F5ERI.PFT- a Bt-ArBMP-217%5 5 K Rl ) 70 140 il
181-184. I3 A U URE AR IS T 72 (D] A7 5K e AB BE R,
[17] Yang YJ, Qian HY, Huang J, et al. Combined therapy 2015.
with simvastatin and bone marrow-derived [29] DB fiff R 70 0T 4 A% R v 7 TR s (R S i
mesenchymal stem cells increases benefits in [J].P= 2% 254,2012,18(2):168-171.
infarcted swine hearts. Arterioscler Thromb Vasc Biol. [30] JEI5% 5K AERA, Wb A, 25 1 1A B 450 1) 70 T 40 SRR B A%
2009;29(12):2076-2082. A RS RV T 568 Lo PRI PRI 2 [J]. H Bl e Ao JUE o 27
(18] &5 B0, JaU AT, 55 1 B ) 78 S5 T2 A 48 22 e el mh A J4,2004,12(5):270-273.
155 3 WAB LI E D WUREZE Je 4 UE S b AR I [CL R [31] Stillwell EE, Wessler JD, Rebolledo BJ, et al.
H::2007 5 = JRifgn] 2 J5 4 L O IR 24 3k R AR 4l Retrospective outcome data for hematopoietic stem
2007:83-84. cell transplantation in patients with concurrent coronary
[19] Zhu H, Song X, Jin LJ, et al. Comparison of artery disease. Biol Blood Marrow Transplant. 2011;
intra-coronary cell transplantation after myocardial 17(8):1182-1186.
infarction: Autologous skeletal myoblasts versus bone [32] #fiti %E. oK Bl B i ) 70 0 4 a5 5 U vk 1) LA 2 4 e
marrow mesenchymal stem cells. J Int Med Res. 2009; %5 B [D]. S B AR H B E R K ,2012.
37(2):298-307. [33] Nartprayut K, U-Pratya Y, Kheolamai P, et al.
[20] k&M R AA 1, 55 A i B R 78 5T 4 imHC N4 & Cardiomyocyte differentiation of perinatally-derived
PRI i J5 S Ao SIS A 4 DX A1 M T 25 2 ) A AR [J]. mesenchymal stem cells. Mol Med Rep. 2013;7(5):
Hp L T 0 L AR R O R, 2009,23(6):524-527 . 1465-1469.
[21] P F E ) 78 S50 T2 1 i O L 0 1 2 A B 5 0 [34] Karantalis V, DiFede DL, Gerstenblith G, et al.
JE[J]. 5 B 22 2% i5,2011,27(19):3612-3613. Autologous mesenchymal stem cells produce
[22] VLR, BOHE AL, 224, 55 Wntf5 5 R G008 1) 7 o+ concordant improvements in regional function, tissue
40 1o LT R 23 R A FH (D] 1 B P )22 2% 75,2009, perfusion, and fibrotic burden when administered to
36(11):628-631,642. patients undergoing coronary artery bypass grafting:
[23] Behfar A, Yamada S, Crespo-Diaz R, et al. Guided The Prospective Randomized Study of Mesenchymal
cardiopoiesis enhances therapeutic benefit of bone Stem Cell Therapy in Patients Undergoing Cardiac
marrow human mesenchymal stem cells in chronic Surgery (PROMETHEUS) trial. Circ Res. 2014;114(8):
myocardial infarction. J Am Coll Cardiol. 2010;56(9): 1302-1310.
721-734. [35] i3, W, HE e AR, 55 B PR A L AR B ek Lo S8 -1
[24] e, EHETT 1 HE ) 78 5040 M 5% 20 WA E VAT V) 78 T 40 v K B O DU B 1) LA [, v 4 g
Lo LR LA 5 R [J]. H B 23100 27 47,2007 L AR 44 5,2014,30(2):86-89.
7(2):117-120. [36] %, % 55 il ) 70 T A0 M A AN O S A7 v R T T
[25] JERAE A AR W, ARVA L, A5 O B R I 70 5 Al A A FUHEE[J]. T I PR B2 T %35 FL 11, 2013,(14):6605-
753 A R0 VLR 41 i Py Ca2+ FICaMK T #1224k [J]. 5 6607.
= 7R K22 2411),2006,28(9):926-928.
[26] Friis T, Haack-Serensen M, Hansen SK, et al.

7486

Comparison of mesenchymal stromal cells from young
healthy donors and patients with severe chronic
coronary artery disease. Scand J Clin Lab Invest. 2011;
71(3):193-202.

P.O. Box 10002, Shenyang 110180 www.CRTER.org



