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IntroductionIntroduction
Efficient homing of progenitor cells is a prerequisite for effective tissue

cardiovascular disease conditions1, the nature of progenitor cell homing towards

MethodsMethods
We set up a mouse model of peripheral tissue ischemia to study (i) the survival of transplanted allogeneic bone marrow
(BMSCs) and (ii) the homing capacity of allogeneic BMSC towards an ischemically compromized hind limb. EGFP/Luciferase
(FVB origin) were injected into male C57BL/6 mice after surgical ligation of the left femoral artery. Progenitor cells were i
intravenously (IV), intra-arterially into the left heart ventricle or intramuscularly (IM) into the calf muscle. Cell homing was
immunocompetent mice or animals treated with cyclosporine A (10mg/kg/d IP). IM injection was performed as a positive control 
outgrowth and immune resistance of transplanted allogeneic BMSCs. Both bioluminescence imaging (BLI) (Photon Imager, Biospace
and in vivo fiber confocal microscopic imaging (Cellvizio system, Mauna Kea Technologies, France) were used to investigate cell survival and in vivo fiber confocal microscopic imaging (Cellvizio system, Mauna Kea Technologies, France) were used to investigate cell survival 
homing properties.

Results IV injection (right ventricle)Results
(I) IV injection of BMSCs resulted in massive 
pulmonary infarction, rapidly leading to 
respiratory failure and death. Using in vivo fiber 
confocal microscopic imaging, BMSCs could be 
seen trapped in lung capillaries, the right 
ventricle and right atrium.

(II) Intra-arterial injection of BMSCs proved to 
be feasible and safe. During a two-week follow-
up period, nor BLI nor fiber confocal microscopic 
imaging could demonstrate any migration of 
BMSCs towards the ischemic site in 
immunocompetent animals. However, when Baseline

Figure 1. BMSCs visualized with 
(left) Intravenous injection (right ventricle) shows BMSCs trapped in lung tissue (middle left), resulting in massive pulmona
infarction. (middle right) Image showing homed BMSCs at the level of the adductor muscle at day 6 after intra
injection in a CsA treated mouse. (right) Control image (intramuscular BMSC injection).

immunocompetent animals. However, when 
using cyclosporine A, homing of allogeneic BMSC 
could be demonstrated by in vivo fiber confocal 
microscopy.

(III) IM injected BMSCs did not migrate locally 
nor towards the site of the arterial ligation. 

Baseline

nor towards the site of the arterial ligation. 
Without immune suppression IM injected BMSCs 
did not survive for more than one week. 
Cyclosporin A treatment could prolong allogenic 
cell survival only for a short period, extending 
BMSC survival up to 10 days. In addition, 
resident BMSCs could be visualized for a longer resident BMSCs could be visualized for a longer 
time using in vivo fiber confocal microscopic 
imaging as compared to BLI.

Conclusions

Figure 2. BMSCs visualized with bioluminescence (upper row) versus 
Mauna Kea) (lower row).  Baseline status (left), cell survival in untreated animals at day 8 after transplantation (middle le
cell survival in mice treated with CsA 10mg/kg/d at day 8 (middle right) and day 10 (right).  

Conclusions
(I) In this study we demonstrate the feasibility of studying BMSC homing and cell survival properties in a mouse model of hin
using both BLI and in vivo fiber confocal microscopic imaging. However, in vivo
visualize transplants at low cell concentrations or with fading tracer signals.  (II) Low dose immunosuppression alone is not
maintaining long-term survival of allogenic BMSCs in peripheral tissues, although immunological survival of transplanted BMSCs w
compared to fully immunocompetent animals. (III) We further caution against direct intravenous injection of BMSCs, which can 
lung infarction, hampering the use of this route for in vivo BMSC administration.
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tissue restoration. Despite the relative success of stem cell infusion in

towards ischemic tissues remains elusive.

We set up a mouse model of peripheral tissue ischemia to study (i) the survival of transplanted allogeneic bone marrow-derived stromal cells 
(BMSCs) and (ii) the homing capacity of allogeneic BMSC towards an ischemically compromized hind limb. EGFP/Luciferase-expressing BMSCs2

(FVB origin) were injected into male C57BL/6 mice after surgical ligation of the left femoral artery. Progenitor cells were injected either 
arterially into the left heart ventricle or intramuscularly (IM) into the calf muscle. Cell homing was studied in either 

immunocompetent mice or animals treated with cyclosporine A (10mg/kg/d IP). IM injection was performed as a positive control and to study local 
outgrowth and immune resistance of transplanted allogeneic BMSCs. Both bioluminescence imaging (BLI) (Photon Imager, Biospace Lab, France) 

fiber confocal microscopic imaging (Cellvizio system, Mauna Kea Technologies, France) were used to investigate cell survival and fiber confocal microscopic imaging (Cellvizio system, Mauna Kea Technologies, France) were used to investigate cell survival and 

IV injection (lung) Intra-arterial injection Intramuscular injectionIV injection (right ventricle)

No CsA, day 8 CsA 10mg/kg/d, day 8 CsA 10mg/kg/d, day 10

Figure 1. BMSCs visualized with in vivo fiber confocal microscopic imaging (Cellvizio, Mauna Kea). 
(left) Intravenous injection (right ventricle) shows BMSCs trapped in lung tissue (middle left), resulting in massive pulmonary 
infarction. (middle right) Image showing homed BMSCs at the level of the adductor muscle at day 6 after intra-arterial BMSC 
injection in a CsA treated mouse. (right) Control image (intramuscular BMSC injection).

No CsA, day 8 CsA 10mg/kg/d, day 8 CsA 10mg/kg/d, day 10

Figure 2. BMSCs visualized with bioluminescence (upper row) versus in vivo fiber confocal microscopic imaging (Cellvizio, 
Mauna Kea) (lower row).  Baseline status (left), cell survival in untreated animals at day 8 after transplantation (middle left), 
cell survival in mice treated with CsA 10mg/kg/d at day 8 (middle right) and day 10 (right).  

(I) In this study we demonstrate the feasibility of studying BMSC homing and cell survival properties in a mouse model of hind limb ischemia, 
in vivo fiber confocal microscopic imaging seems to be more sensitive to 

visualize transplants at low cell concentrations or with fading tracer signals.  (II) Low dose immunosuppression alone is not sufficient for 
term survival of allogenic BMSCs in peripheral tissues, although immunological survival of transplanted BMSCs was extended as 

compared to fully immunocompetent animals. (III) We further caution against direct intravenous injection of BMSCs, which can lead to massive 
BMSC administration.
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