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Umbilical cord blood stem cell transplantation for the treatment of diabetic foot in 23 cases

Zhu Li-yun, Wang Guang-yu, Ma Li-cheng, Hu Li-ye, Li Xiao-ling, Yang Shao-ling, Shan Wei, Hou Rong-rong

Abstract

BACKGROUND: Transplantation of autologous bone-marrow mononuclear cells or umbilical cord derived mesenchymal stem
cells for treatment of diabetic foot has been widely developed at present, which showed good curative effect on ischemic lesions
and peripheral neuropathy.

OBJECTIVE: To observe the effect of umbilical cord derived mononuclear cells on diabetic ischemic lesions and peripheral
neuropathy.

METHODS: Twenty-three patients with diabetic foot received umbilical cord derived mononuclear cells injection into both lower
extremities intramuscular (1-3 mL/site) for 3 cm distance after dilution. The number of implanted cells was 1.23x108-1.06x10° per
leg (totally 38 limbs).

RESULTS AND CONCLUSION: There was no significant difference in ankle/brachial index after treatment. There were
significant differences in angina cruris, skin temperature and transcutaneous oxygen partial pressure after 3 or 6 months
treatment. After treatment for 6 months, the pain score and thermoesthesia score were improved and there were significant
differences in rational symptom score, clinical examination score, the value of pallesthetic sensibility and the conduction velocity
of motor/sensory nerves. The clinical symptoms and objective indexes of diabetic ischemic lesions and peripheral neuropathy
were improved after umbilical cord derived mononuclear cells implantation.
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Table 2 Comparison of ischemic index of both lower extremities
before and after autologous transplantation of

bone-marrow mononuclear cells (X+s, n=38)
COId. Intermittent .
sensation - Skin Transcutaneous
Score claudication
Item .~ of affected temperature oxygen
of pain : of lower . .
limbs . (C) tension (kPa)
limbs score
score
Before 29+1.4 2.3%1.1 2.3+1.1 21.045.1 21.0+£3.7
treatment
3 mon after 2.5+1.3 1.9+1.0 1.8+1.0° 24.0s5.7% 24.0+4.1%
treatment
6 mon after 2.2+1.2% 1.8+0.8°  1.3+1.2° 24.0+5.8% 25.0£5.7%
treatment

2P < 0.05, vs. before treatment

2.3 ABEMAZRTIIANLERE WITEINA AN
JERVESr I R A A VP2 SR sl W {E 5 a7 i L
2R R EVER X (P> 0.05), #ITE6 H 5B T
thie, 2R WE MR (P <0.05),

3 AR SR P ] AR AR E AR I R
FVE S AR BB B EE
Table 3 Comparison of the ational symptom, clinical
examination, and vibration perception of diabetic
peripheral nerve before and after transplantation

(xS, n=38)
_ Rational CI|r_1|ca! Vibration
Time symptom examination erception (V)
score score P P
Before treatment 7.2+£3.2 4.2+1.6 25.3+7.6
3 mon atert treatment 6.9+3.0 3.9+1.7 23.4+9.1
6 mon after treatment 6.6+2.1% 3.6+1.2% 21.3+8.9%
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Table 1 Incidence of limb angiostegnosis occlusion (n)
Femoral Popliteal An_tgnor Poq_enor Peroneal Dorsal
Item arier arter tibial tibial arier artery
y y artery artery Y offoot
Stenosis 13 10 16 13 12 19
Occlusion 0 5 18 21 14 12

%P < 0.05, vs. before treatment
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Table 4 Comparison of neuroelectrophysiological before and
after autologous transplantation of bone-marrow
mononuclear cells (x+s, n=38, m/s)

Conduction .
. Conduction Nerve Nerve
velocity of . . i
" velocity of conduction conduction
’ superficial . .
Time common velocity of  velocity of
peroneal

peroneal shin shin
nerve

(sense) nerve (motion)  (sense) (motion)

Before 33.745.6 41.7+6.8 35.846.1 48.0+8.2
treatment

3 mon after  34.6+6.3 44.3+7.1 34.8+6.7 49.5+7.8
treatment

6 mon after  36.3+8.2° 45.4+9.3% 38.2+6.4 53.7+8.5°
treatment

%P < 0.05, vs. before treatment

177




@2}%2 WWW.CRTER.Org

KU, 5 BP0 T HEARVE 23 B

25 RRFMHASNREILLEL BHIGHRA T
B BB NIRRT .
WL AN B HEINBE YT, IR DL 5 0 I
M, WIRZJCHETRB], OO 2 IFAORE, O
AUB D RE TR AR A, st i I [A) TE 3

3 itit

S5EBER AN E AR L, 5 R ) S R Al i R B AN
B, PURRIERIIREISTHEAC N, EBMEBMYPiUE =
o3 R A A S IR B I R . TR S 40
DCAH My FINK I A 2 A 4% S e v A S B M dsn =
Wl RO . H AT SCRR I TP O R
BT, W R BRI A g S R AR, A
HRE R SR LAl VRS R A 51, SR H DR e HE
JRIRY o

Muroharas ™Ay, B i b A 1) 78 0 T4 e, 78
W Bz IS TR 44 N AT R SR, T DUR A N B2 4 1)
SR T U, [ A0 254 i i CD 133" 41 i 75 5
AL N B AR A0 B RN /S SRR B A, mT LSS 4 )
48 e, 1t 20Uk BRI R) 78 5340 B 240 (4 P9 B2 AH
S M REAT 5 S . A S AT T 64 H LA Ik
IRAREZ, S0 T i I PAE DR RN 8 1z 48 55 2 M AR b 1
AW A T RS AR B R A AN A
PiE10°~10° % Y, AT 105K 4 LU R R 451
AN S0 B L BN % 40 RS R R b SR T T 10°%~10°
BEN . WEHitEiEir, ABIEHEA SCE s AN GEd
ITWRITAT G S, BBk s D tuE, S5 K30
K SR RE AL AR FEAH O, 1 1) 78 B 40 M B A = 08 ik
I/ 5 A T3 0 Iy B, Bl SR () RS, R
JEE AR B K AL R B A BT s e S SO I FR oA
W5 R IFARE SN R B SR IR BE o AEIG ARE R P 2
HIHE T, SR R a7 Ja T E s B CABT I
T4 B B A I A2 S I R R AR, A V7 00 T e i,
— PRIV TT 7

FETAE IR SE ik b, — S8 R BT 40 B RS A ) i
PRI A F R 22 (R Bt — e F B, 40 Bt i Bl e
(& A 2 2 RS [ W, — &7 sh ) s i
TUESE T 18] 78 )50 41 PR AL i o 48 SR HR P 17 40 R D o R
SR, L P R AN S R RN BT 40 Ak
T, BN T A 28 SR P ) I A 1 X6 A 48 403405 A ) 4%
BRAER; 55— P AE ARG N A 78 0140 g n e 1F
TE 40 i 0462, R N SR TE AR A — 2 R 41 Rty
SACNVFREGI, JFRAT R A Y, BEeE S
PRI, R BORTEIRIR L b, VAT IS SRR &
iy REAZAERIE W N R, IR AV M 3R Eh
IR B HSA B, RUT A S A g n, AF

178

76 22747 W TE R

JiFF LT 78 5T AR ¥ 7 AN DO SR MR AR A R 3]
Lot A Rl i U B SR IR ACREAR AT W IR S Y L
P RN, — Iy TP s R R A LA
HEAN AR 53— JF QR TS T ez i i
MERAER, WAL GGl B SR, 677
PR ESEATEOE, i k2D BRI S

4 BEH

[1] GuYQ,Zhang J,Guo LR,et al.Zhongguo Linchuang Kangfu. 2004;
8(35):7970-7972.

ARV, T, S i, A8 R R T AR R AT T T M 32
Bl 5[] I A 5L, 2004,8(35):7970-7972

[2]  Yang XFWu YY,Wang HM,et al.Zhonghua Neike Zazhi. 2005;
44(2): 95-98.

PRI, SRR, SE LA, 55 [ PRS0 I 120 R A AR T 6 2491 et A1k
B R A R [J]. Hh 4 A B} 3K, 2005,44(2):95-98.

[3] Jiang SF,Shi CM.Mianyixue Zazhi. 2002;18(3):47-50.

VLIRS, 5226 88 Bty o S S8 2 Re k(RO 9t RE []. e 2 R 35,
2002,18(3):47-50.

[4]  Ji FQ,Wang Y,Sun HM,et al.Jiepou Xuebao. 2008;39(1):55-59.
7R, e, PR, S5\ A 3 0240 M G 2 S 1) S B A
[3]- 1 %+4%,2008,39(1):55-59.

[5] Zhou Y,Wang JT,Yao GE,et al.Zhongguo Zuzhi Gongcheng Yanjiu
yu Linchuang Kangfu. 2006;10(37):21-23.

SR, 5 I Jl L R A NP i 40 e o 0 A A K Bl i
T A28 TR S A AL % S-100 88 (1 (R FH [3]. P R 414 T RERTF 5T
5K HEE,2006,10(37):21-23.

[6] Zhu SK,Zhang SC,Gong JY,et al.Hunan Yike Daxue Xuebao.
1993;18(3):251-254.

SR, T I 4, 3R 5K, 55 TR A ) LAl I 848 52K Bl FRLAR 2R 1
SEIGHF ] 951 i B RL K 2244, 1993,18(3):251-254.

[71 ~ Murohara T, Ikeda H, Duan J,et al. Transplanted cord
blood-derived endothelial precursor cells augment postnatal
neovascularization.J Clin Invest. 2000;105(11):1527-1536.

[8] Yang C,Zhang ZH,Lu SH,et al.Zhonghua Yixue Zazhi. 2003;
83(16):1437-1441.

W SR AR A, 5 2, A5 AL A B AL 0 L A 5 SR A L [ A 5
[ H = 22 40 ,2003,83(16):1437-1441.

[9] GuYQ,Zhang J,Qi LX,et al.Zhongguo Xiufu Chongjian Waike
Zazhi. 2006;20(10):1017-1020.

AR, TR, S5 AT A B S CORIS A R IR AN Al RS
FEVRIT R RS B0 I RRIT ST []. G S FE AT R AR, 2008,
20(10):1017-1020.

[10] Gu YQ,Zhang J,Qi LX,et al.Zhongguo Xiufu Chongjian Waike
Zazhi. 2006;20(5):504-506.

AR TR, T AT, S AN E RS AR RS AR B AT ek
LI RYT AR [3]. b 48 52 H e AR5, 2006, 20(5):504-506.

[11] Hasegawa T, Kosaki A, Shimizu K,et al. Amelioration of diabetic
peripheral neuropathy by implantation of hematopoietic
mononuclear cells in streptozotocin-induced diabetic rats.Exp
Neurol. 2006;199(2):274-280.

[12] Mahay D, Terenghi G, Shawcross SG.Schwann cell mediated
trophic effects by differentiated mesenchymal stem cells.Exp Cell
Res. 2008;314(14):2692-2701.

[13] Mothe AJ, Tator CH.Transplanted neural stem/progenitor cells
generate myelinating oligodendrocytes and Schwann cells in
spinal cord demyelination and dysmyelination.Exp Neurol. 2008;
213(1):176-190.

REALRBHEZER—

1EZ A SRt A KRR EHIX, TR FERALS F,
FITRAE A Rk S HAL, TAPKE A BAIR, Amet, 88
B, Y, B4, BRR. FRDHFIRAL, RikmHIE
B E ] Fa IAEEIFALE R G,

FYZSIHZE IR BALAT ] READ K o £ REAZ
B4R H 4R B0 2 F R AV BB

EEEHL . T IR AT @ < 5, 5468
RTmpSAER, KT RRRRCER R 2df (62
HF 5. 20060708009).

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



