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Transplantation of autologous peripheral blood stem cells for treating lower extremities

ischemia in 14 cases
Yang Hui, Shi Sen, Zhong Wu, Sun Xiao-lei, Zhou Xiang-yu, Zeng Hong, He Yan-zheng

Abstract

BACKGROUND: Extremity ischemia disease caused by vascular lesion not only occurrs in arterial trunk, but also combined with
microcirculation disturbance. Artery bypass grafting or arteriovenous reversal approaches only relieve obstruction of arterial trunk
can not improve microcirculation disturbance. Thus, the clinical effect is poor. Recent research has demonstrated that autologus
peripheral blood stem cell transplantation based on endothelial progenitor cells has become a new method to treat lower
extremities ischemia.

OBJECTIVE: To evaluate the clinic outcome of autologus peripheral blood stem cell transplantation for treating lower extremities
ischemia.

METHODS: A total of 14 patients with 23 legs suffering from severe lower extremities ischemia were collected from Affiliated
Hospital of Luzhou Medical College between September 2004 and July 2006. Clinical symptoms showed injured limb pain, cold
feeling, intermittent claudication, decreasing skin temperature, weakening or disappearing dorsal artery pulsation of foot, changes
of skin color, dermal ulcer, or even toe and foot necrosis. Autologous peripheral blood mononuclear cells were separated to make
stem cell suspension, which was intramuscularly injected into injured limb along the distance of 4 cm x 4 cm, 1 mL suspension at
each injecting point. The suspension was then multi-intramuscularly injected along the lower extremity arteries. After 12 months,
all the clinical data and laboratory findings before and after the transplantation were evaluated conscientiously.

RESULTS AND CONCLUSION: At 12 months after transplantation, limb aching and cold-feeling were relieved, skin temperature
was increased, and intermittent claudication distance was lengthened. Five patients with ischemic ulcer of foot had a general
healing on their feet. Nine patients received angiography on their lower extremities, and collateral vessels were rich on the injured
side of 7 cases. Bone marrow mobilization complication was not observed. One patient had peripheral blood mononuclear cell
transplantation complication, behaving severe pain on transplanted site. The painfulness was relieved at three days after
transplantation. The results demonstrated that autologous bone marrow stem cell transplantation was a safe, feasible, and
selective method for treating lower extremities ischemia.
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Table 1 Subjective clinical outcome of 23 injured limbs after
autologus peripheral blood stem cell transplantation
(n=23, n/%)

Total effective

Symptom Disappearing Relieving Inefficacy rate
Pain 14/61 8/35 1/4 22/96
Cold feeling 16/70 7/30 0 23/100
Numbness 17174 6/26 0 23/100

n= number of limb
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Figure 1 Digital subtraction arteriography before
transplantation
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Figure 2 Digital subtraction arteriography after
transplantation

B2 BoHE sy e G i

23 FREHREIRR AKWEHES) ARG, 153
H RSN MR MR I ARE RS A oS

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

AP, TR POmB TR 3R .

3 it

31 MXHARIARAEAXERITHM  FHRMEHRZLSR
&, ERAWEIT USRS SR E OB
AT AR o 5 Rt A B AR e R R s kA
HH T PR T LR = AP S ) i, SR AR T BUR
A 0 P, S A e [ P A B R BB
F8 ) — 17 J SR 35 A 3 T 000 S A A 1) g S AN I R R AR
BRI,

1T 4E P i 4 40 i (endothelial progenitor cells, EPC)
PR IR T 8 e PR A e o 9 i SR ) S e o JRAE
PR IR TT S 20 AR P R AL K 4
MTEEE, HoEBEEe M RN EE TR, MiEEA
K I HIECDI4 T VAL L A 9 B AR . A st
4 BE AN M AE N B Ji A . R B 2E U A I R R
T HED P R AE 40 i — 7 T TS BE A A A R 4, EL
5 EHA, H— ke 8 oW ss 5w e
A2 MK T, FE R A A R3]
PR BOF SR RSN A R, 2t gk s B, o2
SO, TS 0T RE S PN R R 4 A A A L T A 1
EENLUEIT BT B S R T B AR, SR
0 v VA JE FR) DA B2 L 40 L 4 i A ) T A sk i 2H 24 o
s T R AR, AT BT P R
HEL R TR Ak, R A R AL 40 I Rt A 2 ksl

AARIE B 140, FL235% B, YIRA A ANE
MR, RIS, BRI, Wik, BRI
PR ENGE . BHE)GREVT12H, 1655 B [a &Rt B4 T
THR, 6% BINATEIR SN, UiEH B RSN T4
RV IT I P ZEME P A 8. AR AT M & B
B ILIRA 8% B . WA M s 5, A7
BB R E1% A%, BREIEH
Bh, GRS RN E SR LA E S B S, Ui
T2 H AL A Re A Ak 3 hn B B it . A 149
LI R, PR S T, RRUR G ER R R
ﬁa\%[13—14]0
32 XENRERTR KIREHHHImRD, =iz
WIRE 4550, 7 RUE R — AR, [FIR T4 s) 52 A
BRSSP s A R TR K L
AEIAIL P R HE 4 B A R B AT LRI L kg 5 ) v
FERNTEFEN, DU B A R A T H R T Il
IREE LA -
33 REIRKELNENL AR T HHET40
RS RV 7 18 1 SR AR ML PRI RT AT 1%, DR 0 S PB4
AP LT 2R AR ST 3Rk e, REIRGEMR, B T AU,
AR T ARTE R . 1R SRS, T Bl 7 AR T R

3583



@272 crreron

B, LA IR 7 TS50 14 ]

7 Ja, SRESNE M T4, #AERE, i,
PR, FEAEI ANAEE A RBC R S HE R S, AT

Bz
AT

s EBE T A RS R VR T 18 P B AR S — b 22 4
NI Pk 2 0P PR g v

4 SEM

1

(2]

(3]

4]

[3]

[6]

[71

Gu YQ, Guo LR. Zhonghua Yixue Xinxi Daobao. 2006;21(2):21.
BIR, SERS. HAR TR AR YT T Bk M PR i R
FI7 A J]. PR B S, 2006, 21(2): 21.

Asai J, Takenaka H, Ichihashi K, et al. Successful treatment of
diabetic gangrene with topiacl appliaction of a mixture of
peripheral blood mononuclear cells and basic fibroblast growth
factor. J Dermatol. 2006;33(5):349-352.

Burt RK, Testori A, Oyama Y, et al. Autologous peripheral blood
CD133+ cell implantation for limb salvage in patients with critical
limb ischemia. Bone Marrow Transplant. 2010;45(1):111-116.
Zhang YH, Dai KY. Linchuang Waike Zazhi. 2006;14(10):
866-868.

TREN, Wbk, N BAHANNAE T BB PR iR T BT IR
[J]. WEPRAMNEHR &, 2006, 14(10): 866-868.

Lawall H, Bramlage P, Amann B. Stem cell and progenitor cell
therapy in peripheral artery disease. A critical appraisal. Thromb
Haemost. 2010.

Moriya J, Minamino T, Tateno K, et al. Long-term outcome of
therapeutic neovascularization using peripheral blood
mononuclear cells for limb ischemia. Circ Cardiovasc Interv.
2009;2(3):245-254.

Stadtfeld M, Graf T. Assessing the role of hematopoietic plasticity
for endothelial and hepatocyte development by non-invasive
lineage tracing. Development. 2005;132(1):203-213.

(8]

[10]

(1]
[12]

[13]

[14]

(18]

[16]

(171

Wu LP, Ma H. Zhongxiyi Jiehe Xinnaoxueguanbing Zazhi. 2008;
6(8):946-948.

IR, ShAe. (A N R AHAE IS AR (D). T R A O I I
R %,2008, 6(8):946-948.

Zhang XC, He YZ, Li GY, et al. Zhonghua Shiyan Waike Zazhi.
2004;21(7): 871.

FRE A, TR, AEEDE, 5. AR O ER A0 P R AR A Y
e 5%E]. RS AMELARE, 2004, 21(7): 871.
Kajiguchi M, Kondo T, Izawa H, et al. Safety and efficacy of
autologous progenitor cell transplantation for therapeutic
angiogenesis in patients with critical limb ischemia. Circ J. 2007;
71(2):196-201.

Folkman J. Angiogenesis in cancer, vascular, rheumatoid and
other disease. Nat Med. 1995;1:27-30.

Akita T, Murohara T, Ikeda H, et al. Hypoxic preconditioning
augments efficacy of human endothelial progenitor cells for
therapeutic neovascularization. Lab Invest. 2003;83(1):65-73.
Wang FJ, Du YP, Yang YH, et al. Zhongguo Zuzhi Gongcheng
Yanjiu yu Linchuang Kangfu. 2009;13(23):4589-4592.

T8 R R, 4 1 A A I 4 R AR PR A2 36451 1L
N R I ReAS ] P 44 TR A S I PR B 2, 2009, 13(23):
4589-4592.

Asahara T, Isner JM. Endothelial progenitor cells for
vascularregeneration. J Hematother Stem Cell Res. 2002;11(2):
171-178.

Motukuru V, Suresh KR, Vivekanand V, et al. Therapeutic
angiogenesis in Buerger's disease (thromboangiitis obliterans)
patients with critical limb ischemia by autologous transplantation
of bone marrow mononuclear cells. J Vasc Surg. 2008;48(6):
53S-60S.

Pearce WH, Burt R, Rodriguez HE. The use of stem cells in the
treatment of inoperable limb ischemia. Perspect Vasc Surg
Endovasc Ther. 2008;20(1):45-47.

Rufaihah AJ, Haider HK, Heng BC, et al. Therapeutic
angiogenesis by transplantation of human embryonic stem
cell-derived CD133+ endothelial progenitor cells for cardiac repair.
Regen Med. 2010;5(2):231-244.

@QEEBSN 1673-8225 CN 21-1539/R 2010 #EMAUH (1IHHAN TFHIIL G IKGER) et fT

BXRTHBIFARFG: KHZEREH

AEEN

MR EES

WG T B A Retk, XA BILLT M TCRIA AT 36 R W — B BBl X B k)G, el
REAE A N Ak 220 FRAHAIAERE —Fh. AMTERMAEE], dndise
X4 REAR I B AP NARFE O e R M2 S92, AR PR AR A SRR BEPRAR . (OISR

LRSS e R e

ZIEWIES,

AR S IRAT R . TR, JRHOE R AL Efr?

http://www.crter.org/HtmI/2010_04_23/2
_65650_2010_04_23_104640.html

H 2001 £EUAE, HCAT-iHaE B iRAT R P E, SRR TEAMATIE SRR T ARa T,

BENAEH 20 F3 %) 30 T NG WX LE HE M AL IATT A B2 B K 2 20 A1 7E KOG B B R e i 3 i
W UM A, AR R SRR R A B BR 2 AL B B R
T4 R RH S A S S5 N T A LRI b B M e el G ] oA [ A4 S A 44 T T 2

http://www.crter.org/Html/2010_04_23/2

_65650_2010_04_23_104642.html

BEE N DB AL SRR A BRiS BB RS UG AR5 9 AR B PR AT PR3 ) A3 2 B 4
A BT AT BERNE R - M AR IR AN 0.2%, 47 55 LA EAR 1.4%,5 75 S E
A 3.4%. FHMIAEHRIA] ALk SR B 445 2

http://www.crter.org/Html/2010_04_23/2

_65650_2010_04_23_104643.html

TR ITE T — B AR, SR F @ ARl 2 2T 7 A B R . RS —R, AT
RIRRIL, NSO CIESSI S H 0, mmedr™, M. Mg, &%, QM. . B, mass
PR HARA R A B o XA NSRRI G 4H Y !

http://www.crter.org/Html/2010_04_23/2

_65650_2010_04_23_104649.html

LK, ZRWIPRIGT FREFENERAIT . AT RHES . WEREINGT 24N MR, ARA.
PRI FIPREE o XL 77 i BRI SO I PRREAR (EAS BRI 2 i ek 1 a5/ 5 B I Th e . A
T3RRGO AT EMATIHFRAS AN TINAT, SRONSEIF R Aa RO %
= AEXF R IR T BRI AR AR BRI B AT 2RI e — A T B, (Hi
TRk Z B R . AR R A AR A G52

http://www.crter.org/sites/MainSite/Detai
l.aspx?StructlD=104657

3584

P.O. Box 1200, Shenyang

110004

cn.zglckf.com



