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In Vitro Study on Effect of Magnetic Field on Superparamagnetic Iron Oxide Labeled
Mesenchymal Stem Cells Migration

HUANG Guo-qing', LI Xin', LTAO Xiao-xing', DENG Yu-bin?
(1.Department of Emergency, The First Affiliated Hospital ; 2.Department of Pathophysiology, Zhongshan School of Medicine ,
Sun Yat-sen University, Guangzhou 510080, China)

Abstract: [Objective] The study aims to label rat bone marrow mesenchymal stem cells with superparamagnetic iron oxide, then
observe whether the magnetic field could induce labeled cells targeted migration in vitro.  [Method] Rat bone marrow mesenchymal
stem cells were labeled with superparamagnetic iron oxide and evaluated the labeling efficiency by Prussian blue staining. The viability
and proliferation activity of labeled stem cells were evaluated with trypan blue staining and MTT assay respectively. Wound healing
assay and transwell culture system were used to test the migration effect of external magnetic field on labeled stem cells.[ Results]
Prussian blue staining showed that mesenchymal stem cells labeled superparamagnetic iron oxide close to 100%. Trypan blue staining
and MTT assay were no significant difference between labeled group and control group (P > 0.05). External magnetic field can
accelerate the labeled stem cells to fill the blank areas in the wound healing and increase the number of cells crossing the membrane in
the transwell culture system (P < 0.05), while without the magnetic field labeled cells and unlabeled cells were no difference in
migration rate (P > 0.05). [Conclusion] External magnetic field can induce bone marrow mesenchymal stem cells labeled with
superparamagnetic iron oxide to migrate with target in vitro.
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W, ARSI AE R ACHIE L, 2 ~ 3 d H 1 IR, B
WL B E TR, A BMSC Ui BE 40 iR £ 80% ~
90% G By, R R IR, JF HI PBS M BEA 2 1K,
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SRR B AR, A0S SR AT R
[R5 L A%l ) /S 4 i %k ] x 100% =
AN XFIRZH R IEH BMSC,
1.6 MTT ;%4 SPIO-BMSC Ry 5t st

Fric dn g Bi5 R I A SPIO e A 25 pwe/mL,
X BEZH R R FRICHY BMSC, $1L) 5 x 10°/FLAY %5 3
PR T 96 fLH, a5 G BR A FUIKE 732 F AN 41
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Fig.1 Morphology of BMSC
A; Primary BMSC; B: P3 BMSC; C: Prussian blue stain for
BMSC labeled with SPIO ;x 100
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Fig.4 The relationship between the magnetic field strength
and distance
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Fig.5 Wound healing assay with a confluent monolayer
of BMSC
After scratching, the surrounding cells migrated into the scratched
area (time after scratching is indicated). (A,B,C): the group of SPIO-
BMSC under external magnetic field; (D,E,F); the group of SPIO-
BMSC without external magnetic field; (G,H,I): the group of BMSC

without external magnetic field. (J)The time-dependent percentage of
blank areas were calculated and compared each other (n =3). 1)P <

0.05, 2)P < 0.01. x 100
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Fig.6 Morphology of BMSC at the underlayer of
polyester membrane in transwell culture system
A; the group of BMSC without external magnetic field, x 100; B:the
group of SPIO-BMSC without external magnetic field, x 100; C:the group
of SPIO-BMSC under external magnetic field, x 100; D:The number

of cells at the underlayer of polyester membrane in transwell culture

system were calculated and compared each other (n=5), 1)P < 0.01.
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