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BE BW KT & ik CXCR4 89 AR 18] 7 B -F 40 i (human umbilical cord mesenchymal stem cell, hUC-MSCs ) #% 44 J& 34 4% k.
BRI E TR R . Tk M CXCRA 918 8 7 Rk 0k, 5F & 513 & ik CXCR4 69 A B 18] R T 49 f(CXCR4-MSCs ), K A
8 JEl b Btk SD KR 75 A, HE b 15 R AEF AL, 60 R A EIa, FRAMERRKREE —A A, B4R = KR 60 2
FAALA 4 4 400 #H CXCR4-MSCs 41(CXCR4 % A 44 MSCs 41), Bf CXCR4 28;0 # 4L null-MSCs 48( % & %2 & 4% # CXCR4
£ B 49 MSCs 41), Bp null-MSCs;0 # 4 MSCs £8( MSCs £1);0 PBS #1(k # H4E4T 49 MSCs, # 4 PBS iz 4+,PBS 41), ¥ CX-
CR4-MSCs.null-MSCs % MSCs § 4% & &, BA 1x 10° A m e & ik 2 B3k A i A CXCR4-MSCs 28 ,null-MSCs 28 &% MSCs
K RARA,PBS 4Li2 4+ ImL PBS, Famfias7 8 BJG , R ALK R, &K KA LA ARME G 24 h &, i s, ik
¥, AL FLRT AR R A A ) dn b ARIRE IR T, WA e BRI RIS EE R E 24 DR E G HEN T IR B IR 2%
WFE T, BER .60 R SD Mk K FAERAEEA R Fik 100%, £ 55 8 AMARK R LT 14 R, AERX 76.67%, i
45549 8 B, BT/ CXCR4 41 Null-MSCs 28 MSCs #1 \PBS 20 K & 5 JE 5 40 )b 4%, 4k T3 9 2R 32(P<0.01), foE 94 2 A % (P<0.01),
MSCs &7 J/& 8 B, IR EF A, A AKMA R hats FE BT/ REL 24 0 EAEGHY RIS, AT R FBRIKP<0.05);5
PBS #8483, CXCR4 41 .null-MSCs 48, MSCs A XK R 69 B € . B F /R E 1k 24 /B RE G 3 9] 2 EAK(P<0.05), A T LB 3 I,
A% B R EAK(P>0.05), CXCR4 28 K R 495 & V5 & /K1 24 R E & 500 B8 914 &40 39 B 2 EAK(P<0.05), 4% f %
BAEE T RRABBESN TR RETRRR,EHE 8 A, B EFMI, E 4K PAS & TILRKAE ek, i
ARSI AR A AR S 3R B s R I RARAL, A AR Skm Bm P B gRIE R L, CXCR4 28 KRBk & Bt
ARG AR LA EZ R TR D (P<0.05), £5i8: 44 CXCR4 49 MSCs 7 &4 k5% B o
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ABSTRACT Objective: To investigate the effects of lentiviral expression vector of CXCR4 co-transfected with human umbilical
cord mesenchymal stem cell (hUC-MSCs) transplantation on diabetic nephropathy in rats. Methods: Construct lentiviral expression vec-
tor of CXCR4 and construct lentiviral expression vector of CXCR4 co-transfected with hUC-MSCs (CXCR4-MSCs). Animal model: in-
cluding 15 for normal control group, 60 for the experimental group. Diabetic model was built after one month. 60 diabetic experimental
rats were randomly divided into 4 groups: (1) CXCR4 - MSCs group (CXCR4 group); (2) Null - MSCs group (null - MSCs group); (3)
MSCs group (MSCs group); (4) PBS group (without any of MSCs transplantation, PBS injection, PBS group). CXCR4 MSCs, null
MSCs and MSCs group were received 1% 10° MSCs/each by tail vein injection. PBS group was injected 1 mL PBS. At 8 weeks after
treatment, all groups of rats were weighed and put in the 24 h urine metabolism cage to collect urine output before killed. And the tail
vein blood glucose was tested. The blood glucose, kidney hypertrophy index weight, body weight, 24 hours urinary protein excretion and
renal histopathological changes were observed. Results: Diabetes model success rate was 100%. 60 in SD female rats, 14 diabetic rats

were dead at 8weeks, a total survival rate was 76.67%. CXCR4 group, Null - MSCs group, MSCs group, PBS group comparing with the
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normal group, weight was significantly reduced (P<0.01), glucose was increased significantly (P<0.01). In addition to the normal group,
the rest of the group in the rat blood glucose, kidney weight, kidney weight/body weight ratio, 24-hour urinary protein were significantly
increased, weight significantly decreased (P<0.05); Compared with the PBS group, kidney weight, kidney weight/body weight ratio,
24-hour urinary protein were significantly lower in CXCR4, null - MSCs group, MSCs group rats (P<0.05), but blood glucose was not de-
creased (P>0.05). Kidney weight, kidney weight/body weight ratio, 24-hour urine protein of CXCR4 group were significantly lower than
Null - MSCs group, MSCs group and the PBS group (P<0.05). In addition to the normal group, the rest of the group was visible in the rat
glomerular hypertrophy, GBM thickening, mesangial proliferation and mesangial matrix. Glomerular mesangial matrix proliferation of
CXCR4 group was decreased significantly (P<0.05). Conclusion: Transfection of CXCR4 MSCs can be improvement of diabetic
nephropathy.
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W R 95 ' 95 (diabetic nephropathy, DN ) &4 Ji i B UL 1T
JEEIE AT, 1 B T 2 U R ) B IR SZ R AR A )R 40%
30%!", LA BIFGTIE S A B B T AR A Y R PR A Bk
EYRRIRE  BEcERE AR, HIFEH A RE A MSCs i
AMAEHE " HE " BN AR AR . 17 MSCs 5 £55]
AR AR —A 2 BRYMA R R, H AT 2 0 2L 40 i
i A+ -1 (stromal cell —derived factor, SDF-1)/CXCR4 i,
SDF-1 BB7E B LA b )7 3Rik 32 (40 CXCRAZ, SRR
B ,MSCs A ik CXCR4® SDF-1 X} 71k CXCR4 () MSCs H
B K= WS IEM, 5 CXCR4 5456 A FI T
MSCs 1 k. B NAME# R B 2 AN AR [
HMIFFE R 5 Y 28 MSCs Hr IR BIFFLERE I RIE™, Sk, [
AhiEF O RIE T MSCs 5 $ui i Stom st e, L YRl ik
50-80%, ZA<SZEF| ] SDF-1/CXCR4 % MSCs Bysgta ke,
DL K MSCs R gk de ek H LR 9475, 4 CXCR4 3L
B Ye MSCs, fif Him 3318 CXCR4, i1 SE55, 4% CRCX4 #
IR Y5 MSCs [a) T B 9 B IE L SRS e 7 i 22 575 O
WIS, WIEE CXCR4A FERIFE YL MSCs X4 PR I% B
WEEAE R, R BERVE AL

| AR i

1.1 1 BUEERIR B R A RAR R A

8 JEl i FEMEME SD KB 75 H, M4 & 180-200 g, 3% v 14
MR — 8] o HE R R Y B AL AR X a0 R R o AT — 1, K
FESEAZEK 12 h DL 48455 2 (STZ) i R A —4r
TER 4127 vP R (pH4.2-4.5) Bt il i 196 He BE VAR, #5¢ 60 mg/kg K
R AR E NG S STZ,30 min NEGISERE ., STZ G %
2 3 R DR BB . L 3 KPR RS AT
16.7 mmol/L fY R FRFN B IR B 7o RS PRI R BRI
Wi, AR 24 h JREAEAL . SR SR ST L I i PR A i AR
1, PR A DR (it 2 11 PE PR PE R B DR s K BRI 2
W PRI B 9 T 1
1.2 LI Eh#) 5340 K BBk 7% 4E MSCs

XTHRZ I8 R BRAL, 15 Ko SLie sl a4l 4 S2 3 KRR 60
HEBAHLAY M 4 2H .0 FEH CXCR4-MSCs £ (CXCR4 F: [K %4 Y

MSCs 4H), i35 CXCR4 [y A5 18] 78 5 T 40 M (CX-
CR4-MSCs) Rt UL EL &2 3Cik ¥; B CXCR4 41; o #HE
null-MSCs 4 (75 57 ki R % Y4 CXCR4 5 [K] iy MSCs 4 );
null-MSCs 4 ;0 F4 MSCs 41( MSCs 41);0 PBS 4 CRBAHITE
fATf) MSCs 24l PBS {41, PBS 40). B AN s e B ALk 1)
J5 ¥ CXCR4-MSCs . .null-MSCs } MSCs ji§1L 550> ,PBS Pt i%
1R, B A M 25 B IS 1% 10° -2 fd (VR8T 1 mL PBS 1)
FIBRAT BT, LR FR K5 A CXCR4- 41 .null-MSCs 4]
F MSCs ZH K AP . PBS 4H7E4T 1 mL PBS,
1.3 BRERARERNE

FiRITIE 8 JHL At A K . 44K B SE RIS
FAEL 24 h PR TR IR ARAF 546 . AL BE i R 1A I 1t
W FRIEE IO, BIEAZUT PAS Jufh,
1.4 KREBENIEIRNEE

MR AT B AL R AR B (KD= KRB / R, e
0 R A ARYE AR 24 h JREE & UAER(mg / 24 h)
=24 h SRE (L)x REEWSEE (mg/ L), FEFHIKR LI i
(Glu),

5 BHLRERE

JeBA AL (PAS Yut) ,PAS Yt s Fob e gz L ik o,
B /NER R I TERRR Y AP R I R R
L6 GEitZENHh

K HI SPSS 11.5 HEAT4 440 3R, T 3R X+SD 3R,
Z 21 ] L AR B R 227 22 4317 (one way ANOVA), B2 1] Lt
SR IR AT, P<0.05 FmE S A Sl X,

2 &R

2.1 FEEXKBH—HBER

X} 60 H SD MEPEA R i T4 STZ(60 me/ke) BTG IR LR
T 48 /NI, A K LA I 2 e ik 1 >16.7 mmol/L (F-
A 23.85¢ 1.62 mmol/L), MR IRk 100% , &
S 8 JEBE R K BUAIETE T 14 B AETG A5k 76.67% , Horp
CXCR4 #HHET- 2 H ,Null-MSCs #H }, MSCs #H 4% 1- 3 H,
PBS 4HFET- 6 H . STZ i 51 DA b K B 1 5 41K BRI
B, LR, 28 KRS M B OSRIEW AR 2. STRIT
TRJG 1 8 JH, i CXCR4 4H null-MSCs 2 \MSCs 41 .PBS i
B TE B 21 b, M E 2 B B s (P<0.01), 1M B & 7 i
(P<0.01)(F£ 1),
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Table 1 The characteristics in each group

. . . Blood glucose after 72 h Blood glucose after 12 w
Groups Initial body weight (g) Body weight after 12 w (g)

(mmoV/L) (mmol/L)

Normal group (n=15) 214.5% 9.85 401.4+ 20.86 6.76% 0.26 6.75+ 0.31
PBS group (n=9) 218.0+ 7.52 190.7+ 18.95' 23.85+ 1.62! 24.26% 2.11"
MSCs group (n=12) 217.0% 6.75 188.6+ 21.34! 24.59+ 2.32! 25.02+ 2.18'
null-MSCs group (n=12) 215.0+ 3.88 180.7+ 19.65' 23.68%+ 1.79! 24.38+ 1.81"
CXCR4 group (n=13) 216.0+ 7.21 185.3+ 122.45! 24.52+ 2.15! 23.96 2.42!

Note: 1: comparing with the normal group (P<<0.01).

22 MSCs &ir e RAXRRME AE. S
N R BR AR

MSCs 875 8 Jil, BRIEHW AN, HAR 20 KR 5
B, BE/REL 24 NIRRT
(P<0.05); 5 PBS Z1# It., CXCR4 1 .null-MSCs £ .MSCs 2K
FAY'EEE . B /R H 24 /N R 2R (34 I 2 R IR (P<0.05),

JEE/KELL.24

B A TCHA S 38, IWETC B 2 FRAIK(P>0.05)(F% 2), CXCR4 41
KEOEE. BE/RELL .24 /NG RE ARG A5 4
ZH ¥4I 5 IR (P<0.05) , ix 8 25 L W, MSCs A 20 /DA IR
9 B K BRUR R, LRI, 0 s PR B R R B A K, %
e CXCR4 (1) MSCs i 5 HH 5 Fr) ele st DR s o
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Table 2 The biochemical criterion in each group

CXCR4 group Null-MSCs group MSCs group PBS group Normal group
Biochemical criterion
(n=13) (n=12) (n=12) (n=9) (n=15)
Blood glucose
23.96+ 2.42! 24.38+ 1.81' 25.02+ 2.18' 24.26% 2.11" 6.75+ 0.31
(mmol/L)
Kidney weight (g) 9.82+ 0.81% 10.12+ 1.15' 9.95+ 0.96'* 10.45+ 1.36 11.20+ 1.24
Body weight (g) 185.3+ 122.45' 180.7+ 19.65' 188.6+ 21.34! 190.7+ 18.95 401.4+ 20.86
Kidneyweight /body
) 48.21 2.15"% 49.45+ 313 50.34% 3.12'% 53.56+ 3.15'3 40.51% 2.56
weight (g/Kg)
24 h urine protein
55.45+ 3.38'? 66.31+ 2.7812 65.25+ 4.12'% 72.35% 4.58'3 15.32+ 2.62

(mg/24 h)

Note: 1: comparing with the normal group (P<<0.05); 2: comparing with PBS group (P<<0.05) 3: comparing with CXCR4 group (P<<0.05).

23 FHET R SRR IER RN

BRIE#4LAh, HA4] PAS Je (o a] IR BV /INERAE K,
GBM H4J5L RS R ESL T 22 300 B /N ek s 0 A G
b 75 A B R B Hh UL B B . CXCR4 41 B /BRI i
FEHATE. | R JEE UM 2R A A4 4 AN B 8 5 null-MSCs 21 5 /NER
LR R BE L MISCs 2H 5 null-MSCs ZHAH{RL, B/ Nk L i i
R, R R AL . WEARIRAL S /NERAEAE v BE ZR AN
War:, RBEFREA, BANMAT R, ANV RPIRG: BT
CXCR4 21 K BUH /INER Z B8 56 T 386 A 5 HL A 45 4 R Lok 2>
(P<0.05), (& 1),
3 Pig

T TR DR B B T 4 B ) FE BT A
B 1) 70 S5 40 L 2 28 UE S A ) T4 403 1) A 4
Lee 55 AR FH MSCs 177 T AT B /IR 1908 R /N B, R 31
BB B AT RE] W olcste , SR 1 1 A A, E B A
MSCs 4t 734k i B /NER | Bz A0, 46 52 22 35 BT, o3 15 o
AEM. I R ETIRIZE P IESE T MSCs YA Y PR PRI BE T

W DIRE s . TERA e BB m AR MR BB AL 5
b TSR BN MSCs( 22 250% 10%g) , 205 1) MSCs
PR AE B SR 2™ Ezquer SERFFY A B, MSCs i A REL
S v I, SR D R A I, 5 2 R R 2R T Y
PR 96 2 B 1 R A DR TN , - FLAEIF o 2 U 2 R
JUEZH 2RO 3 2 AR W] 4 0

FEA VRS P & B, MSCs {6975 8 Ji, SR AR
JFZHAH It ,CXCR4 4 .null-MSCs £H , MSCs 2 B i) ifi B Jc A
SRR, 3% 5 RS T A MR R R (iR 45 SR — 2™,
CXCR4 K FUY 'S & B /AT L 24 /N BREE PR IR
AN A% L2 ] AR, O . CXCR4 41K FUE /INER 2R I
WA AR A AR B . XL SR W], MSCs A &/
M PR 5 9 R BRUPR A P IR, o R B ' i DR L R
K, CXCR4 1y MSCs fiE 55 W] I (4 8C3E i R s B s , 31X PT g
55 CXCR4 b F38 5 A 7 ) 53 18] 78 5T 1 4 a5 v o £k 22
M BRs B IEE Y B 38 i DG,

I MSCs 577 DN BRI RERLHIAT AR : (1) 734k 'B /R4
Jit 2 A IR MSCs BB15 731k 0B /Nak R 400 A P9 Bz 240
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J LA B /NVE L R RS NI E S DN 45 R B i 451
(2) P F/IVE 1 B2 A0 - Morige S5-4fl #32 MSCs JA7 7Y
NE BRI R, B MSCs 1) B /INE L R 4Ry 1 434k,
Fa 1o o B S 6 2 BV B MSCs SR 56 4 KB /N 4 it s A fin
B, UL MSCs 7E70 0 B /IVE B Kz 40 i ) [T I, 38wl ol
AN T BB FEAE R, (3)FE st F A - 2RI A

OB /INER B /INVE AR 34 T AR A 2R 55 400 I A
3 IE R SR S, Sy Ji 391 JUE 0 S AL T B2 P Togel 457
FOthRIC MSCs oA IS , 76 155 JIE (4 f3f i 87 (3745 51 MSCs 4
JHL 3 0 5] 46 R B F- TL-1B . TGF-or . IFN-y 2538/ | i 48 Al
F IL-10 B 2 At A PR 7 e A AR R -0 T Bel-2
Hemen,

B | SEAXREHE PAS L RER(100x )

(A)IEE 4 (B)CXCR4 4H (C)Null-MSCs £H (D)MSCs 4H (E)PBS H
Fig.1 PAS staining for observing changes of the glomerular volume, GBM thickness, mesangial matrix expansion, glomerular sclerosis in kidneys of rats
(100% )
(A) normal group (B) CXCR4 group (C) null-MSCs group (D) MSCs group (E) PBS group
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