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B /5,553 ~5 Mg Ab e SR pR 4 4 5, BT ) B 2 e i ELJEE, JC I AT R B . % RV YT Rl BT 44T UCMSCs 4
T A BB R A AT o T UCMSCs 3897 24K (55 0 %) B L1 4R 1 em [ P 4T UCMSCs 1.0 x 107 A4~ FAT745 3.
6 K, A1 3 cm LbFEIZE4 L TEST UCMSCs 1.0 x 107 A5 FHAY7E5 910 K, B QI S om Ab B84 L 15 UCMSCs 1.5 x
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BE NP IBE A RN, 4518 UCMSCs A3 1 5] S8 A2 F P 250 1 LA R b i3 8 5 4 0T 3 s 1 R T i 25
1E R HEBE PR £ 5 B4 DFU A& 52 o
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Promoting effect of umbilical cord mesenchymal stem cells on wound healing of severe diabetic foot ulcer
MAO Shuihong'?, ZHANG Jiapeng” , ZHANG Yongchao®, XU Gongzhi’, LYU Lu®, REN Xinhua®’, SUN
Yuliang' ,ZHAO Donglun®, LIU Yanli' ,GUO Zhikun'
(1. Henan Key Laboratory of Medical Tissue Regeneration, Xinxiang Medical University , Xinxiang 453003 , Henan Province
China ;2. Department of Wound Treatment ,the Second People's Hospital of Xinxiang , Xinxiang 453002 , Henan Province ,China;
3. Henan Intercell Biotechnology co. LTD ,Xinxiang 453000 , Henan Province ,China)

Abstract: Objective To investigate the effect of umbilical cord mesenchymal stem cells (UCMSCs) transplantation
on promoting wound healing of severe diabetic foot ulcer (DFU) and its effect on the function of liver and kidney. Methods
A female patient with DFU who received routine treatment at Department of Wound Treatment, the Second People’s Hospital of
Xinxiang in June 2019 was selected as the research subject. On admission, the width and length of the patient’s wound were
about 2 ¢cm and 8 cm, the first metatarsal was connected inward ,with a distance of about 0.5 c¢m,and about 1/5 of the normal
tissue was exposed. The metatarsal bones from 3™ to 5" were almost covered by necrotic tissue ,and the scab around the wound
was hard and thick ,which could not be dissected. The day of UCMSCs treatment was recorded as day O of treatment. At day 0

rd

of treatment, UCMSCs (1.0 x 10”) were injected within 1 e¢m around the wound;at the 3" day and 6" day of treatment,
UCMSCs (1.0 x 10") were injected around the whole foot within 3 ¢m from the wound;at the 9" day and 12" day of

treatment, UCMSCs (1.5 x 107 ) were injected around the whole foot within 5 ¢m from the wound;at 15" day and 18" day of
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treatment, UCMSCs (2.0 x 10”) were injected around the ankle. The routine blood of the patient were detected at the 1*,10"
and 25" day of treatment , respectively ; the liver and kidney function of the patient were examined at the 1% and 25" day of
treatment. The follow-up was performed at the 32" ,40™ 46™ 54" 62" and 70" day of treatment , respectively. Results At the
3" day of treatment , there were many adipose necrotic tissues on the wound surface, and signs of inward healing at the first
metatarsal bone was observed,but it was not no connected, about 1/5 of the normal tissues were still exposed. The metatarsal
bones from 3" to 5" were almost covered by necrotic tissue , and the scab around the wound was hard and thick , which could not
be dissected. At the 12" day of treatment , the first metatarsal was healed , the second metatarsal began to grow inward,and the
gap was about 0.5 cm. Scab traces appeared around the wound,and there were signs of ingrown growth in the unscabbed area.
The pus was heavier at the back of the wound, and the odor was relieved. At the 21" day of treatment, the first metatarsal
healed completely, the second metatarsal almost healed. The scab trace was weakened compared with that before the 21" day of
treatment , the unscabbed area gradually grew inward,and the pus and odor at the wound surface were further reduced. At the
27" day of treatment , the scab around the wound almost disappeared,and the unscabbed area grew inward obviously. The pus
and peculiar smell at the back of the wound were further improved compared with that at the 21" day of treatment. Simultaneously
the result of routine blood tests showed that the concentration of C-reactive protein had a significant decrease after UCMSCs
transplantation jthe UCMSCs transplantation have no significant side effect on the liver and kidney functions. Conclusion UCMSCs

treatment can promote wound repair of patient with DFU by inhibiting inflammation, promoting granulation formation and

assisting tissue remodeling to prevent scar formation.
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ANREBAREZ R SER, AU H Bl H i
UCMSCs ¥ 2k inl ma 18] R /R A= W e AR AT B W Jo £
Pefit,

1.2 BT AE BERITHEERE: (1) 283
J7 BB 45 ) o W, FF BB S S IR I W 4E R AR
6 mmol « L™ A4y ; B % 30 4%, B B L2411 A 4k B
FE 100 g - L7 DL E A ASERFE3S ¢ - L7 RLE,
(2) JRERiayr BN Rl aE 2 ~3 d #zh 1R, BTN
FEVH A 5 O FH T2 A 01 T 2 A A A A TR T
WHLIEE . (3) UCMSCs Ja#Bid 41ihY7 : UCMSCs #%
FELAS ) 7 s S ) s B WLE 1, UCMSCs JF 4R 3R
JFICHH 0 K, 50 K:1.0x10" M EET
4 mL AFER KA TR FE B (BEA T AL 1 em 5
W) B 4 mm #9352 25 S B 5N 8 iy, B
A EALEST 0.5 mL 4B 56 3 RFIEE 6 K
1.0 x 10" 40 &+ 6 mL A H LRk, B4 i
3 em AbFZGE 4 2,1 mL £ SL S8 ST 12 A 5067, B
ALY 0.5 mLAH LB ; 55 9 RAIEE 12 K
1.5 x10" A4 AT 6 mL A H# LRk, B4
5 emfbFEIZEA R, 1 mL £ SR GRI8 RS 12 AN 507, B
AR 0.5 mL 4B 5 15 RIS 18 K
2.0 x 10" NI FEE T 8 mL AR HEh K, [ 28k
BRAL, 1 mL g Sk {535 16 A 5 AL, B A4S 807 3 4
0.5 mL 4. (4) BAt)EIRYT : UCMSCs #AH4h
Ja B 2 d ZEAORERE A TR AR 2 N A
1.3 mEMRFEHERUKEEEE 20 F5H 1.
10 25 KA [ XT-4000i 4= H 2 1432 1ML 40 i 43 A%
( HAS Sysmex 2] ) FEAT L H FOAS I, 45 D1 o 2 22
JRIFE AUS800 4= H 8li2E AL 4 ( 922 Beckman Coul-
ter 23 F)) HEA T B DIRE RS FRASIN , b3k BT A A6 A
WHBHH S HE - ARERE M. 75 F5 32,
40 46 54 .62 70 KA TREVS , A5G et o 2
B R 2 T R

1 UCMSCs #iER E T f R EREE
Fig.1 Diagram of time point and dose used for UCMSCs

transplantation
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A:UCMSCs A8 3 d A R IPRITH L ; B: UCMSCs Bt 4K #1750 ;C ~ L. UCMSCs 4655 6.12.,21,27 32 40 46,54 62,70 K

B AL

E 2 UCMSCs #iErIa &M EARERET S DFU 2ECHASERL
Fig.2 The wound healing of patients with DFU at different time nodes before and after UCMSCs transplantation and during

the follow-up period

2.2 UCMSCs BiEREEMEMTL
1, B C-Je v [k UCMSCs # #8368 J7 B . 1%

1%, HoAt 5 bR JCHH 2 A8 1k .
%1 UCMSCs BiEREEMENTWL

Tab.1 The changes of routine blood test of the patient

after UCMSCs transplantation

ZER AR

2.3 UCMSCs BEFEREMRBINGEEN R 1
FT2ME 3, BHFTENH IR AREE UCMSCs 2
LERP IS R e s

&2 UCMSCs BiE/REEREELL

Tab.2 Changes of liver function indexes of patient after

UCMSCs transplantation

I RAEAR IR HIOR B2 K JFSREsE bR CAPS 5525 K
EZEf/ ( x10° L=1) 7.11 4.42 7.13 PR A/ (U - L) 11.00 6.00
WRELAH/( x10° L) 1.25 1.07 1.62 KA AR/ (U - LY 10.00 10.00
RN/ ( x10° L") 0.47 0.36 0.32 AST/ALT 0.94 1.69
RN/ ( x10° L7Y) 5.22 2.78 5.05 PR (U - L) 63.00 85.00
R AT ( x 10° L) 0.10 0.17 0.11 RAR R/ (U - L) 21.00 13.00
W BRI/ ( x 10° L7')  0.03 0.02 0.00 BER (L) 68.40 70.20
ZI40M/( x 107 L") 3.38 3.26 3.45 Y (g L) 36.60 39.60
ML E/ (g L) 99.00 96. 00 102.00 A (e L) 3180 30,60
LI R % 31.20 29.80 30.70

2T 21 M SF- $4) 1A R/ AL 92.60 91.30 89.30 FERIL(AER/RER) 120 130
LTINS TEE /% 14.70 15.90 47.40 BT/ (ol - L71) 6.70 6.70
T/ ( x10° L71) 275.00  206.00  204.00 EHERLIZ/ (pmol - L) 3.30 2.90
S/ M AR/ AL 8.50 7.80 9.90 I BEH T3/ (pmol + L1) 3.40 3.80
IR FERRL % 0.23 0.16 0.20 SABTHRR/ (pmol « L71) 3.80 6.40
LN 5 /L 17.90 17.60 11.30 BRI A/ (U - L) 3754.00 4 989.00
C-JZ Wi/ (mg - L™Y) 62.50 36.30 21.90 Wi E/ (mg - dL™") 10. 11 15.94
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x3 UCMSCs BiEaEEEREEN
Tab.3 Changes of kidney function indexes of patient after
UCMSCs transplantation

Rt EAIDS %025 K
JRZ/(mol - L°1) 7.8 5.4
WLEF/ (mol -+ L") 57.0 48.4
JRER/ (mol - L71) 359.0 244.0
W/ (mol - L°1) 1.0 0.7
TAEAIRES A%/ (mol - L) 28.6 35.3
PEME/ (mg - L) 0.5 1.0
#/(mol - L°1) 4.5 3.5
#1/(mol - L°1) 133.0 133.0
&/ (mol - L°1) 94.0 91.0
£E/(mol - L) 2.3 2.1
£/ (mol - L71) 0.7 0.7
BHE+/(mol - L) 14.9 10.2

3 itig
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DFU 2 252 Hy 3 v Wl 15 95 B 358 i 5 | 762 1) J) L o
L7 o B ) AR R T | R R It A o 7 D R L
B, N BRI 2%, Bz I 0, 1R
SR Bk, R A A R, HE B S R EUR T AIE
S0 P, I A _EIA YT DFU B 2% ffe 4 JR
TRAER B A HE A 2 AT TIRYT

H T BB RIG T 52 A S5, B DFU ¢
SR MR R D . D e
A5y R 3 A AAE I 3G AR S RIS . MSCs
A E R SR RE S BN I e oA D B T
T T 20 1 DL S s 0 i IR T 156 34 7% T [ 412 3
DFU IR &0 (1) M S8 0E « 1522 10 S S o
VA G 05 A 2L PSRRI I A
it 6 AR S D 2 L, T O B T R, 490 ) 4 20
LE i, N BHIE QIR . &AW UER], MSCs
A Ik A I AR T, AR R ORE SRy 1Y & AR R
JET L ARSMIFSY & B, MSCs A i 43 I3 4 R T
FIA A R (interleukin, I1) 10, [AIK T 48 Jifd X% 4T i
P S AN A SR s TL-10 AR AT i 25 40 ] MSCs 1)
GREIME AT o BhAh, MSCs B [ B 4 340 48 17
FAb, AR AT R S A0 L b oA DG AR 5 3 )
$iE 52 I, A0 5 B B ] 58 5T T 40 M ( bone  marrow
mesenchymal stem cells, BM-MSCs ) 3 [7] 55 3% it #f 28
PR AT v b IR R BE R - 14 4304, 35 0 TL-10
%355 5 BM-MSCs L3535/ T 40 v TFN-y Al

IL4 1 4 5 5 WA A% s MSCss 38 1] 175 5 15 W 240 i r) 4
il g RE F A o (2) i A R« e S
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e I, PR 0 LA T A, R B0 T A o I PR TR 5T
FWT R R I F R 5 BM-MSCs Ji5 ] i 3 41
3 10, 38 0 TR 0 A o 0 5 L 4 el A
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S P M 2 L 1 /0N B PR, T g 94 A A o
RO R A e L S ) L S A I 5 S/ B
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B (3) MLV RE : IR T 40 B 1 B R
B e 1 A Ar i B A R . RS AR AN FE 9 MSCs
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LRE T, (BRI 28 % 0T 40 e A AR 76 1R 4 431k
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Y, MSCs Ak FRZH /)N Bl A0 TAT £ L 55 3% 38 A o HE 261 484
T 248 BAY 2. 6% f A1 Th I 45 5% 3% MSCs bRy,
RS R L T R 0 A 35 L RS AR T
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MSCs FH 2 W IE B 2 — Rl 2 AR TR T B
STV BATT 7 , HE RIS 7T LA 1 250 I 7
B J5CER) LU A9 5 T J= 0 02 FH 5 % 1% TGF-B ) BM-MSCs
T I35 WA 50 30y ) 0 0 ) R A 0 ACHIF
Foxt DFU % 76 LG TT 1 [ i 25 F UCMSCs J)
UBZ U IRTT S R B VAITHE 3 K, LA
1 SRR A A 1 A A T G (AR B, IE W 4 U 58
A /5530755 12 K4 | B b T @d, 4 2
BB A TR RG T AR K, R AR B2 0.5 em, B TR
o 6] kS B RIS , A% 285 P b T 0 A 1l 1A A K R
5, B M IR TR, SRR 5 1A A 21 K4
| B AR A 5 2 B A AR A, SRR
8 2 BT , AL AL W 1] P A K ) TR A e 4
W RIS BE— A W% 5 VAT A 27 K, ) T S FEL 4%
AT 2 , R G5 HAL T 7 1 A 2 K B S, 1 T ) 30
TP A3 AN SRS RGP 7 4 21 R — 2Pl 3
BRI A HL C-J L 2K 117K -l UCMSCs 2R B
S R Mo FAE bR TC I B 5 T
REREIGI I R T B A, BV &, 1565 32 K
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