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Effect of bone marrow mesenchymal stem cells transplantation in reconstructing hematopoiesis function of mice

with critical irradiation injury
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[ABSTRACT | Objective: To investigate the effect of bone marrow mesenchymal stem cells (mMSC) infusion on the
reconstruction of hematopoiesis function in mice with critical irradiation injury. Methods: Female C57BL/6 mice irradiated with
8 Gy “Co y-rays were randomly divided into control group and mMSCs-treated group. Mice in the mMSCs-treated group
received mMSC of male C57BL/6 mice. The peripheral leukocyte, platelet, and erythrocyte counts, the pathological lesions,
granulocyte-macrophage progenitors (CFU-GM) , and sex chromosome ratio were all examined. Results: All the animals in the
control group (n=16) died of hematopoiesis exhaustion 20 days after irradiation. The peripheral leukocyte of mMSC-treated
group decreased greatly after bone marrow transplantation and quickly recovered 2 weeks later; till 28 days after
transplantation, it recovered to 60% of the pre-irradiation level. mMSCs infusion promoted the quick recovery of the nucleated
bone marrow cells and CFU-GM,improving the marrow morphology. The transplanted mMSC could be detected in the recipients
42 days after transplantation. Conclusion: Solo-injection of mMSCs can enhance hematopoietic reconstitution in mice with critical
irradiation injury. The period of imbedding is related to the dose of infusion.
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Fig 1 Body weight recovery after

bone marrow transplantation( BMT)
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2.2 MSCs #AEAT B A K% e o) 4 T 49 % om

HEUR 5 #5020/ B4 ) i (1 40 i (WBC) | Ifi 41 3 (A
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42 H5HAWM A TG b % % 5+ (P=0.05), B
9528 H Hb AW IEH U JE 5 7.14.21.,28.35,
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Fig 2 Changes of WBC(A),Hb(B) and PIt(C) after BMT
n=10,7+s

2.3 MSCs HBHEFMmmEBEE MM EH 10 H MSCs 41 (E 3C) & i v] 530 2 b AR g 1 4
H oo HEZ CB 3 A B 8 s AL 18 5% e I 3% i o af 201 I A0 M5 10 H W] S 2, WBC L Hb  Plt LK
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g1 78 28, B0 T B 6 25 3 s MSCs 20 (& 3B) AT WL J5t BK AT W, WBC . Hb  Plt 75 840 i, & R Eo ] 1E %,

U R HELN L, A 2 b aE A0 A AE . RN S AR 28
B3 BER BT

Fig 3 Bone marrow pathology after BMT
A ;Control group on day 10;B:; MSC I group on day 10;C; MSC I group on day 28;D:MSC [ group on day 42. Original magnification; X 100

2.4 MSCs # A/ B A # et & CFU-GM  HiJ5 12 d ¥ CFU-GM [#4: K45 00
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(4. 004 (P<<0.01) ,MSCII 4181 MSC [l 4 % = WY B4k (& 5), MSC | 418 A\ 7wl ik 35%.,
WENE, B S T A4 (2,15, P<< 0. 01); i MSC [ At MSCIIT 41484 27% . 17% . MG 5
WA 28 HOMER 42 H . MSCs 21 115 886 1% 41 g 28 H, & MSCII 414, MSC T 1 MSC [T # 41 1%
WHEIETE, 3 A L it =%, a8 10 AR PR CRUE Y Bk ANE SR
H.,MSCT.II.II#4 CFU-GM it % (6. 13, 5. 25, 7.65%.6.3%, ﬁﬁﬁiﬁm)ﬁ% 42 H, 1A MSC |
5.00) B s T AL (1. 00, P<< 0. 01), XF I 4LE Anf DL B AR CRIEM Y Rk, MK R
B CFU-GM AU $b 1 B4 BCRe A 52 9% (1 40 2. 78 % HER AR MSC g W 75 52 1k W A 47 — 2 i
MECH B f v 5 5 28 H &% 42 H, CFU-GM 6] AHCAE DL RE R N, LR N LE 1 R RE S
W T B3 A kg% ER, B4 BRTE MSCs # H f1 %,
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B 4 CFU-GM #iEEEK 14 d R EIER
Fig 4 CFU-GM of two groups on day 14 after BMT
A'; Control group; B:MSC Il group. Original magnification: X 100

5 BERIMRMERBARETHSNER

Fig 5 R lape of sex chromosome after BMT
A ;Sex chromosome(XX) before bone marrow transplantation; B: Sex
chromosome(XY) after bone marrow transplantation of MSC [ group

on day 42. Arrow shows Y lape. Original magnification: X 100
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B LA Percoll(1. 082 g/ml,20°C 500X g &L 30
min) B JE BB B0V, R A RN A S B
B 0F 4 B AN R AT 4T 40 M S S T B U B L
P 25 BB v AR K 3 o 40 B L 8 el T 0 BE A1 i 5
HE D AR M vE e AR E K, Rk, FRAT
e FH T A R A M R A B A A L 2 S ik R
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FRVR T (W T B Ak — BT,

gk LI, i i TR 78 5T A e AR R RE B 4
3 /5 B3 if ) e EE A — o AR EAE L X%
1 ) 70 J5 40 M i PR S FH TR 97— S v R G
P 95 B A1 1) S i

[Z % x W]

[1] Pittenger M F, Mackay A M, Beck S C, Jaiswal R K, Douglas
R.,Mosca J D,et al. Multilineage potential of adult human mes-
enchymal stem cells[J]. Science,1999,284:143-147.

[2] Jiang Y.Jahagirdar B N,Reinhardt R L,Schwartz R E,Keene C
D, Ortiz-Gonzalez X R, et al. Pluripotency of mesenchymal stem

cells derived from adult marrow[ J]. Nature,2002,418:41-49.

[3] Torok-Storb B, Holmberg L. Role of marrow microenvironment
in engraftment and maintenance of allogeneic hematopoietic
stem cells[ ] ]. Bone Marrow Transplant, 1994, 14 (Suppl 4);
S71-S73.

[4] Fibbe W E,Noort W A. Mesenchymal stem cells and hemato-
poietic stem cell transplantation[J]. Ann NY Acad Sci, 2003,
996.235-244.

[5] B, BEABL, FAE R, & Rk, VFHERr, 2 2. kA i
(20q-) T 52 0 1 B 00 28 S o 25 5 AR B I R A0 SE e B 5[] ] b
H R A A k  2005,1,35-37,

[6] Lipsic E,van der Meer P, Voors A A, Westenbrink B D, van
den Heuvel A F.de Boer H C. et al. A single bolus of a long-
acting erythropoietin analogue darbepoetin alfa in patients with
acute myocardial infarction:a randomized feasibility and safety
study [J]. Cardiovasc Drugs Ther,2006,20:135-141.

[7] Mohyeddin-Bonab M, Mohamad-Hassani M R, Alimoghaddam
K, Sanatkar M, Gasemi M., Mirkhani H. et al. Autologous in
vitro expanded mesenchymal stem cell therapy for human old
myocardial infarction[J]. Arch Iran Med,2007,10;467-473.

[8] Drouet M, Mourcin F, Grenier N, Delaunay C, Mayol ] F, La-
taillade J J, et al. Mesenchymal stem cells rescue CD34" cells
from radiation-induced apoptosis and sustain hematopoietic re-
constitution after coculture and cografting in lethally irradiated
baboons:is autologous stem cell therapy in nuclear accident set-
tings hype or reality[J]? Bone Marrow Transplant, 2005, 35
1201-1209.

[9] Ehizm, P, EER,mEE. M 4. HES. % WHEAES
1 0 O T AR O R Ak LT RO B A 5 B
7% ,2001,21:19-20.

(107 B9HE 2, Sh U , 0B B, A0 3, I B . A TR ) i XA 2 RS
F0 £ A B9 2802 (DD A B R 2 5 B 4 A 5, 2003, 231 415+
417,

[117] W80, FhB 2, SOMERE Y fe e, MR, 98 A, 45 M T
A0 M0 VG ST S AL O SRR T[T ). AR B R AR
B 4 2% %, 2005, 25 221-224.

[12] Katritsis D G, Sotiropoulou P, Giazitzoglou E,Karvouni E, Pa-
pamichail M. Electrophysiological effects of intracoronary
transplantation of autologous mesenchymal and endothelial pro-
genitor cells[J]. Europace,2007,9:167-171.

[13] Mourcin F, Grenier N, Mayol ] F, Lataillade J J, Sotto J J,
Hérodin F,et al. Mesenchymal stem cells support expansion of
in vitro irradiated CD34" cells in the presence of SCF, FLT3
ligand, TPO and IL3: potential application to autologous cell
therapy in accidentally irradiated victims[]]. Radiat Res, 2005,
164 :1-9.

[AxHmE] F X



