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BE B AR5 E & o) 4 e 3 (PRP)Fo i3 T 2 1L (UBC-MSCs) 3% R *1 45 fs 2 (DF)AEA! IncRNA F ik ##9 %vh . Jik: R A
SPF % SD X (20 R )3k 545 ffis AR MM H 4 40,540 5 R K R, A 48724 PBS F DF #h 435 %5 4L, B 418 I A PRP 72.4¢
F DF 4% %5 &, C 4% ) A UBC-MSCs 244 T DF 345 7% 5 4 , D #1% i A UBC-MSCs+PRP ;244 T DF sh 4k s & . &7
14d J& , 32 & KX R 49 fe 4B K -F 5 o 75 CRPTNF-oo, VEGF A8} &3k , K A arraystar 28] 12x 135K % 5 952 IncRNA 8 £k i, 45
B. 451445 ,B.C.DAME ABMBEHIL,DARFIKT B.CA, AN £FA%TFEL (P<0.05);D AKX R4 ik CRP,
TNF-o A2t & k4 A B.C 21 2 F AKX, foi% VEGF Aast ik A B.C LR E I35, £ FAA %32 & L(P<0.05), B Au
Wd B AL 1563 AR5 £ 549 IncRNA,C 05 A i A5 1982 N2 % £ %09 IncRNA,D 85 A 4114 B8 2854 A B % £
S+ 65 IncRNA, H# ¥k B 3 N £ F mRNA 3%, 57735 DF 48 % 93 B 4 IncRNA A 6 4, £ 4k CHI3LI.FA2H,
CAMTA1.DOCK . STRADB #= TNFRSFIA (P1101039 BF74369.Uc001ach N385370 AF116618 #= HMIincRNA1336), %5 it :
UBC-MSCs #= PRP B4 7T ki@ 1 5 % IncRNA 944 | e K2 BT o 4 i B T 5 a9 Rk, it f L AR dn 454204 77 DF 69 B 49,
T T A R R AR T dm I s 4B SRR 2 IncRNA & ik 4
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Effects of Platelet Rich Plasma and Umbilical Cord Stem Cells on the
IncRNA Expression Profiles in Diabetic Foot Models*
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ABSTRACT Objective: To investigate the effect of platelet rich plasma (PRP) and umbilical cord stem cells (UBC-MSCs) on the
expression profiles of IncRNA in diabetic foot (DF) models. Methods: The diabetic foot model of SPF SD rats (20 rats) were established
and were divided into 4 groups randomly, 5 rats in each group. Group A were injected with PBS to DF animal ulcers, Group B were
injected with PRP to DF animal ulcer, Group C were injected with UBC-MSCs to DF animal ulcer, Group D were injected with
UBC-MSCs+PRP to DF animal ulcer, The expression level of IncRNA were detected by arraystar 12 x 135K chip. Results: After
treatment for 14d, the blood glucose levels in group A, group B, group C and D group were 23.38% 2.85 mmol/L, 13.88% 3.19 mmol/L,
13.48+ 2.84 mmol/L and 7.22+ 3.18 mmol/L respectively, and compared the difference were statistically significant (P<0.05). The
relative expression level of CRP and TNF-« in group Dwere decreased significantly, while VEGF were increased significantly, compared
the difference were statistically significant (P<0.05). There were 1563 IncRNAs were significant differences compared between group B
and group A, so that were 1982IncRNAs and 2854IncRNAs compared between the group C and group A, group D and group A; there
were 6 IncRNAs of DF related target genes of common screened DF were changed in the difference mRNA data [CHI3L1, FA2H,
CAMTAI1, DOCK, STRADB and TNFRSF1A (P1101039, BF74369, Uc00laoh, N385370, AF116618 and HMlincRNA1336)].
Conclusion: The combination of UBC-MSCs and PRP could decrease the blood glucose and treat DF via may changing the expression of
IncRNA and further mediating the expression of inflammatory factors, angiogenic factors, etc.
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Rl ANATTAE TS KR A TS T B2 A I, i 2 4 sk
IR R BB ELZ Bl (diabetes mellitus, DM)Y &
IR RIBAE ETHEHC, BEIR 2 (diabetic foot, DF)j& DM &
I H WIFZAE, DM 85 —4 i & R #8595 (diabetic foot
ulcers, DFUS)IHLEHR LA K 15%-25% , Hei ik 33% 0 i i
T FARIGIT B9, BIFLHE 400 (mesenchymal stem cells,
MSCs)J2 4 H 77k i BB A Al 51 2 — 9, JBF I 8 & 73 1ff T4
L To0) 70 3T 200 B P R AE A0 B 5 T A, o T A sk
TR 5 A BT AMAHE L, BT o T 2R TR 5, A
GyafAs AR AR fA] 5 ELIY I 8] Se 0 T A o e, e e h
TR TR, 24 T 1 A 0 i DA 4 I R IR il /IR R
Yy, BV 5 i/ L3 (platelet-rich plasma, PRP), Ho % 47 %5+
BRI TG S T e B AR K IR 7 B9, i PRP AT MSCs
GV S AT o B i T A R A A B 0E ERR DL R i
1O, PRI K PRP R A (UBC-MSCs)Iik 2 15 nl B3
DF {4 i 8385 A5 AN L A3t A WA 5T 41238 -

EAEDFFEIA R AR S RNA(ncRNA)TE A% AR W0k K 3 3k
W R & AR AR AR A, K JE 4% RNA(Long non-coding
RNA,IncRNA) i RNA A8 15545 1B M550 F 15
ST GRS TS T AR Z S 58 2R E Y A0
KT AT g2 DF DL K DF R y7 b i [N 385 1R 4% 1) S ZE AL
w2l A5 E T R DF B 455 UBC-MSCs 11 PRP BX &6
SRR JTUEE IR AT RIAYT JG 5 ZH 4UEAT IncRNA 85 7
S8, B UBC-MSCs 5 PRP BEA 5T IncRNA F A% AR,
LI 0 I R 7 1 UBC-MSCs 1 PRP J5 47 DF {2t #ip 4k
5. BRLSHGEIT .

I R E

1.1 R

SPF 2% SD K R0 SO TAK LI syl , 47 KR
15 BE R PR R 10% 58 3\ 20% 0 (2.5% JH [F B 1% 5% IH R
1% 8 30%H 2D 35.5%FA RIS, 4 JR G EIEE
HRTES 30 mg/kg BENREE R . W 3 d 5, S EATEEIRE R
KR R KL b, BEPL MBS >16.7 mmol/ 3% 2 #Y
DM & BRI,

WRLE 21 d, RREFER, 25T B, 55 0E T8 B0 3 G Sk
BB 2k 5 2d WA S id s AU /IS, Akl i
22K,

1.2 o E S8

K ShIBENL N 4 21, 4540 5 RORER, A 4H . DF % RZH (1
i PBS), /£4} PBS T DF ghi¥istiz4k ;B 41: A PRP {44 DF
sz AL ;C 40 A\ UBC-MSCs 4 4 F DF gh# itz 4k ; D
2l : \ UBC-MSCs + PRP, VE51F DF gi¥yiitizmit .

NI I T AR 538, 53R M %E : UBC-MSCs 3 [ fg
B W 22 43 A 57 1L R R I 3E 0 B 7 IR e 1R
U BRPERE ), R T A 43 B &b T B, B, 55 57 1
IRANAEA, By B il 5 x 1084, 4C¥ii. FRN i tan
a4 S8 4 i e T JR CD105,CD90,CD73 .CD44, RE£ik
CD34,CD45 >} UBC-MSCs,

R & /MR I A 1 % SR AR DF 838 A AR K i 5

IR IS o MBI AT R SPTEE , 38 ATRAEE N ]
RS VRRRL 3 U, B0 25 min(1500 rpm/min) , S8 )5 W L3
1.3 IncRNA FikiE4oS#r

WS IUZH R YT DF J5 RS 2, R arraystar 23] 12%
135K, #7451 60 met BB FR

RNA $28t. R Trizol ilF) &0 % 5 RNA, %] cDNA
AR GHE T, T XU DNA B WSk i
BOR , HATHED Z 32 FNEVE . R Axon F R i A H# {4 T
BOCTRBE, AAE I RS A NumbleScan Z {417
FEXFERIFIBEAE 734, SR Agilent GeneSpring {147 22
SR, DR EE ST
1.4 MBRISHR

(D)VRYT 14d J5HEAT R ITICR L , 2R T AR A SRS 00 225 M2 1
Ko QBRI Fr (¥ HE Je R 218U E T 4% 2 R AT
T, K A YT R HE e, IR | et iR s
Fr, AR TSR, SR B B EN3E (western blot) i 5 28 4E K ¥
(CRP . TNF-o), LA AT (VEGF) HYARXS R kK F-, A
B-actin /£y AR, BirA A ER T B A AR 43t
L5 SitZan

fiF SPSS23.00 34T /34T , AR ST ECEdE ) LA
Bigt bRk (ves)  E AT EG R MR X R T € R 56
SR, UL P<0.05 NESRBAG 5.

2 H#R

2.1 BAMMEREITLE

VRIT 14d J5 ,A 4 B £ .C 415 D 2H K BB I BE 4051
g 23.38 + 2.85 mmol/L.13.88 + 3.19 mmol/L.13.48 + 2.84
mmol/L 1 7.22% 3.18 mmol/L,B.C.D ZH 3% A 20 T E R,
D B EMT B.C 4, 256 GiT2#E X (P<0.05),
2.2 &4AIMiE CRP, TNF-a #1 VEGF FKik%ttL

VRYT 14d )5 ,D AR AN CRP  TNF-o AHXTFRIEE A
B.C 431 ZFEAK, VEGF 3 A B.C 34 F I W L2 5
A GerT2# 3 L(P<0.05), L3 1,
2.3 ZEFHAL IncRNA TR T bk

B4 .C4.DA5 A KR IncRNA FikzERiEILE 1,
[ 2.[E 3, IncRNA F£ikith R85 R0 s :B A5 At
TE1E 1563 AN B 222 519 IncRNA, H:H 1000 4~ IncRNA ik
14,563 4~ IncRNAs 535 F i, C 415 A 20 FLEARAE 1982 A4
BEZERH IncRNA, HAr 1282 4> IncRNA 3k i, 700 4>
IncRNAs 35T, D45 A 4 HLEAEAE 2854 D RFEE RN
IncRNA, H:/f 1854 4~ IncRNA 3k [ 3,100 4~ IncRNAs ik
T
2.4 IncRNA RiAZE RiERIELE E N

B RREE DR A28 5 mRNA Bds, A 20k 1 A A
IncRNA, 5 DF FHCHIEREL R 1Y IncRNA £ 6 45, W3 2,

3 ¥
DM & —FME RIS , AT T 51 2030 47, 3%
DM AR 25355 1.3 42, (iR 4R 0 R4S R A H
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% 1 FARAZIRIMTE CRP, TNF-o, VEGF Rik3T b (8 #REZE)
Table 1 Comparison of the serum CRP, TNF- and VEGF levels between different groups (xzs)
Groups n CRP TNF-a VEGF
Group A 5 19.78+ 2.00 18.27+ 222 2.19+ 0.66
Group B 5 8.29+ 2.10** 6.83+ 1.00** 8.47+ 0.71*%
Group C 5 9.19+ 1.48*" 7.20+ 1.74%* 8.99+ 1.24%
Group D 5 2.48+ 1.42* 1.78+ 0.58* 21.84% 2.09*
Note:*P<0.05 vs. group A, *P<0.05 vs. group D.
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Fig.l Cluster analysis of IncRNA expression in B group and A group rats.
Note: the ordinate represents the probe number, and the abscissa expresses
the name of the sample; the over-expression is called the red expression,
the expression is no difference with the black representation, and the green

representation is low-expression.

A ANIGIT T 22 % DF B8 T Bk, (AF DF B2
FEREE KIS 220, FL, TR IR0 B A G
ST R MR ST, MR TS .

RS FIE SR T AR RS IR T Mg, MSCs JE A0y 7 ik rh 8
BRI Z 1, TR AR YT DF 22 AR 4 i mT LA
TEAR P43 40 by I8 PN 2 20 AN ST 0 LA I, 3 i R B 1
VEGF, J¥ UHT A= 45 1 J B, 0t A 2 B 3, AT 35 2
VRIT TG g B A U B2 R A AR T 20 i (bone
marrow derived-mesenchymal stem cells, BM-MSCs)# 48 ¢ 7 1=
1RYT DF, ReffifS4e K ZHUE H B MR E S 2 Aa 6 BARST
SRR AR R IS RATRE G 1Y I T SOAS R R iﬁﬁ%’%%
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Fig.2 Cluster analysis of IncRNA expression in C group and A group rats
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BB, NI PRI XE A RIXE. DRI, SR F MSCs A g A J2: fit
FERYIRYT DF 19550 . PRP ST 8R4 A 1 58 Ak i)
BRI AR, 4 PRP I MSCs 1564 i3 56 7T 458 3k T 400
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S, D AR BUAY IR BE \CRP  TNF-o HEXF 36 16K K T
HAb =41, VEGF AR} kAT FIHAM =20 . Huit A R
& B 240 A% T 10 ) SR AR N R 19 (ROS . AGE .RAGE) ALK
B4 F(ICAM . VCAM)ZE3A , BB Jad 5 48 S A 85 1 {2 ik
TUIE MR ROR . A BFIE B UBC-MSCs B4 4 Ji)5 ,

CRP TNF-o 31K /K V- . 2 FE (%, {H VEGF W3, A
Treg/Th17 40AE LA VEGF A/ FIEARSERY, 4 f vl 3853
(R IR AR 1 I R £ B8 1 19(CK19)3R 3k R dEAM B2
TR, Mk . AR AR T VEGF & ifi
BM-MSCs /%7 DF e 5 BUARE B % | I i & R AIK
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Fig.3 Cluster analysis of IncRNA expression in D group and A group rats
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miRNA 7] ]z 2 5 DM K HO & i i L, ke an
miR-15b 7£ DM @l {5+ & % L 9%, 3 28 %8 ) 90 i) HIF-1o
VEGF A D AR @A . IncRNA 23T 4788 & B —
JX RNA ¥ 1, S5 DM K HIE K 098 sl il
HI-LNC25 & —MB 5 40 Mo 45 5 19 IncRNA, Bl HI-LNC25 7]
TSR T GLIS3 ik, g m b Rl ™, A 2%
H R IAERERAR T R 75 51 DM KL, IncRNA-MALATI &
F LA, BB IncRNA-MALATI 7] &g 3 [% {k VEGF,
TNF-o Fl ICAM-1 23k , $00 140 19X I P 2 240 0 A 344 7 LS A% 0
YA, T2 A DM WL I BB A5 2, ABIE 5% R 1Y /2 ar-
raystar A F] 12x 135K 8, Zs A 55 T 8 4~ IncRNA %idis
J% 43 % IncRNAG6 J7 £ 45 Hl mRNA 4 T3 £ 4, 7l /b i ThEA
AR IS IR 22 . AR FI ] NumbleScan £ | Agilent
GeneSpring X AN 5] 20 51 K BRUIA 7 5 A 15t 97 4 21 IncRNA
FRBARIATEEB T, A EE T IncRNA 22 R 83k,
AYE B2, 55 6 A 54 PR B AHSC ) mRNA 77
FEAL IR IncRNA, CHIZL RS20 JBe & b PR A -1 A9 &
TS BELIRTIEE 2 2845 55 I, 175 3 R 5 38 A0 IR e B A5 FA2HL Jik
FERAOEHY R B, PTRZ A8 R AN B0 VR, S 8L
B AR e F1 T e, CAMTAL [ AL SHA P H 8 gt
WA FE A VR . DOCK {553 8% 5 23 I iR (b 2% VI AH
5, DOCK 157K - 1] 52 0 20 ) 603 &2 4 0 ) £ W AN 3 o
F . STRADB BEH [ Y45 [ 55 22 5% s X F- GLIS K IGdds 3,71
REXT AEHFIE ) 2 406 - LA S B/ TNFRSF1A Kk 7
AliE T PBK &A%, S BUM S E /= .

& 2 IncRNA RiZEERHRE S
Table 2 Joint analysis of IncRNA differential expression profiles

Target gene Expression level Gene function IncRNA Expression level
CHI3L1 high Chitin decomposing enzyme involved in sugar metabolism P1101039 high
FA2H low Fatty acid 2- hydroxylase BF74369 low
CAMTAL low Calmodulin binding to transcriptional activator 1 Uc00laoh low
DOCK low Cytokinesis factor 5 N385370 low
STRADB high A compound that regulates cell polarity and energy AF116618 high

metabolism.

TNFRSF1A low Member of the tumor necrosis factor receptor family 1A HMIincRNA1336 low

£ b fifik ,UBC-MSCs il PRP BX4 ] il i3 2 7F IncRNA
fle3h , NS 580 PR 1 | A8 A 1 PR 745 (i b /K1 & 2R

ARk, BT A K-, IR EAYT DF B H Y. (EADRA

—ER R, Hin—4 IncRNA A] LUJESY B 5 A 5

ANFEIE AT DASZ #1224~ IncRNA (R, AR kS0 3%

WF5E, W % DF DIRER L] SR ML 3 2 ) S2 g0k die .
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