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Abstract

AIM: To investigate whether the stromal cell-de-
rived factor-la (SDF-1a)/chemokine receptor 4
(CXCR4) axis mediates the therapeutic effects of
bone marrow-derived mesenchymal stem cells
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(BMSCs) for 2, 4, 6-trinitrobenzene sulfonic acid
(TNBS)-colitis in rats.

METHODS: BMSCs were isolated from Sprague-
Dawley (SD) rats and identified by flow cytom-
etry. Lentivirus transfection was applied to over-
express CXCR4/GFP (Ad-CXCR4-BMSCs) or
null/GFP (Ad-GFP-BMSCs), and Western blot
was applied to detect the protein expression of
CXCR4 in BMSCs. Thirty-two SD rats were ran-
domly divided into four groups (n = 8 for each
group): a control group, a model group, an Ad-
GFP-BMSCs group and an Ad-CXCR4-BMSCs
group. Experimental colitis was induced with
TNBS, and Ad-CXCR4-BMSCs or Ad-GFP-BM-
SCs were administered intravenously. One week
after cell therapy, the colons were harvested.
The expressions of GFP and SDF-1a in colon tis-
sues were measured by Western blot and immu-
nofluorescence.

RESULTS: The cell viability was approximately
90%, and 80% of BMSCs steadily carried the GFP
protein after lentivirus transfection. Compared
with the control group, the protein expression
of SDF-1a was distinctly increased in injured
colon in the model group. One week after cell
therapy, Ad-GFP-BMSCs failed to colonize in
the inflamed colon and had no beneficial effect
on pathological inflammation score compared
to the vehicle group (3.50 + 0.53 vs 3.62 + 0.52, P
> 0.05). Compared with the model group, Ad-
CXCR4-BMSCs signally down-regulated the dis-
ease activity index (2.71 £ 0.28 vs 3.88 £ 0.17, P <
0.01) and pathological inflammation score (2.25
+0.71 vs 3.62 £ 0.52, P < 0.01). Compared to the
Ad-GFP-BMSCs group, the protein expression
of GFP was significantly increased in the Ad-
CXCR4-BMSCs group (0.70 + 0.34 vs 0.10 + 0.12,
P <0.01).

CONCLUSION: Our findings suggest that the
SDF-10,/CXCR4 axis plays a crucial role in BM-
SCs migration toward injured colon, which may
provide an attractive target for BMSCs-based
therapies for IBD.
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Br: AE LR e st A B Fa(stromal cell-
derived factor-la, SDF-10)/A24L B F & &
4(chemokine receptor 4, CXCR4)%h 72 B #& 18] 7
J& F 4m ie.(bone marrow-derived mesenchymal
stem cells, BMSCs)#% 77 2,4,6- = Al A SR B¢ R
(2,4,6-trinitrobenzene sulfonic acid, TNBS)#
EOEY B DR (D

Fik: MSDX R A A+ 5 HEBMSCsHH 1L A
AR K% E, @it R R AREBMSCs
F ALk €% 7% & (green fluorescent protein,
GFP; Ad-GFP-BMSCs)3& 3t & ik CXCR4Fe
GFP(Ad-CXCR4-BMSCs), Western blot# ]
BMSCs#: £ 4T /ECXCRAE G &35, 32 A KR,
AR RAL(n = 8): E a4, AR, Ad-
GFP-BMSCs#142Ad-CXCR4-BMSCs#l. %
ATNBS#H 5 S8 £, B#HKIESAL-
CXCR4-BMSCs3Ad-GFP-BMSCsi5 7 4 #
KRR, @i il wksWEEMMELR, %
9% 3% v B Western blot#e | 25 1% 24 GFP A=
SDF-1o & 4.

R 2R AEHEEBMSCsHAERRY
$90%, 80%*#IBMSCshk #4582 £i5GFP%&
g. T EasE, £ ERKLEHIFALSDE-
la& AR 2 A, B#HIES ST wkis, 5
AR, Ad-GFP-BMSCsZ4L RAL it 4% &
TR I B HFN T KRR 5 $(3.50
+0.53 vs 3.62+0.52, P>0.05). 5AA 201k
#, Ad-CXCR4-BMSCs#e %% B 509 T 54
KBFEBEDNIEH(2.71£0.28 vs 3.88+0.17,
P<0.01)Fosm 22 X 5 5 4(2.25+0.71 vs 3.62+
0.52, P<0.01). 5 Ad-GFP-BMSCsZa b4, Ad-
CXCR4-BMSCs%i % 34 GF P& @ £k ¥
233(0.70 + 034 vs 0.10 + 0.12, P<0.01).
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TERIge 2 ned i, AR TR, 4
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Loo) 5 e e Pk 32 A4 a1k R 1 52 4k 4(chemokine
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(A N S TR RO RE AN 2 E £ N AR S SUE S
CXCR4BMSCs, MEIL ] RALL € 1) 1T H
e, JFRITBMS Cs X 1B DS 56 A5 A (1 2l [l A%
5. PURA R TR
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TR A O [V AT IE S . SCXK(56)2010-0057],
Horpa e K2 K, A pi150 g£20 g, HI T
PR F2BMSCs; 8-10 #3211, 1A%
250 g+30 g, H T 41528; 2.4,6- = HHEIK
2 (Sigma, P2297); 10%JiA 4 i (fetal calf
serum, FBS, Gibco, P16000-044); 4 Jit1 537
R R AW (Solarbio, P1400-100);
Lentivirus™"" ™ HILentivirus®™" Lk
JLHEK, GOSL29538); 4l M5 77 3 (dulbecco's
modified eagle medium, DMEM, b3t FEER K i
JRAY), SH30021.01B); AR (BB 35 % 4=
¥, P13010501); FITCHRILPLIACD29. CD45.
CD90. CDI1b(Biolegend); HPi A MLk
[ (green fluorescent protein, GFP)Z bi [ Hi {4
(Chemicon, MAB3580); RIPAZ4fi# i (Beyotime,
P0012A); #HIKHCXCRAZ vl Pk (Abcam,
ab2074); HPiAKMSDF-1a% wFEH 1A (Abcam,
ab9797); FH1RlIgG - Pi(Beyotime, A0208); %
R (Nikon); it 2\ 4H Hi 4% (Becton-Dickinson
Biosciences).

12 F ik

1.2.1 BMSCs#9 4 8 . 3% Fcfe s B4/ ¢ K
BRLATTME I 1 AL 58, 750 mL/L ZEEE15 min. 6
WAE N BRI, SRR T
Wadd, AT m Ly 5 25 W TV B 1R 6 2% 1
(phosphate buffered saline, PBS) ¥ i s, 35
HHEAN IR, BT 10%F BSHIXUU(T # %
100 U/mL. #£%72100 U/L)[YDMEM, 37 C,
50 mL/L CO 5574 h #5957, 24 hJim B U e,
SRIGRE3 dA el R P4 MK 3180% il 45 i
IR B A AR AR, Z3-4IKALAR 5 159 32l
HFIBMSCs)a il H T e 2255, UAKRER
LFII3ABMSCs, A B IR AL, PBSHPEsR
P34 B I A\ anti-CD29-PE-Cy7. anti-CD90-
Alexa Fluord88. anti-CD45-PE. anti-CD11b-
Flour647, 4 °C, ##4£30 min, 26372040 AR,
CellQuest TME 443 W 5256 45 4.

1.2.2 205 X AR 44 32 50 45624 h), SD KRS
T 10%7K 25 50 (3 mL/kg) I 15 v 5 BRI . K528 2.
1 RE RN KBTS cm, JEJ5RET
500 mL/LI) 4B ¥20.25 mLFITNBS 0.6 mL,
B K BRI R E30 s, 285 DA AR AT M ik
DL S v AR . A K RO RS R R
kK.

1.2.3 120m A4 4 N aE it g i iy LRE A
A AR, 1899 BRI IT  Ubi-MCS-GFP,
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ST 5 A Age T/Age 1. Lentivirus ™ agfig L
FILCXCRAMIH HEAIGFP, Lentivirus™" " {{ # ik
Pk EYIGFP. %53/CBMSC s il 2 I 1k
JE %4 X107/ FLEF %5 1710% FBSFIDMEMIY)
124LE: 780, 37 °C, 50 mL/L CO,157%24 h. $&
J&i A20[H) J 4 52 # (multiplicity of infection, MOI)
BT BE i . B Y Lentivirus O 41 Ay
i 4 4 Ad-CXCR4-BMSCs, # 4<Lentivirus™"°""
(R 2 ) iy 4% ) Ad-GFP-BMSCs, FAF Sk BH 4 X6t it
Y1 Y5 40 IS T 98O0 T T L %2 40 il
TEIEH . B UL ) GFPIR R IA.

1.2.4 Bmi&shaa e FIHBWTESITEE(disease
activity index, DAI)KIFAETNBSIE T 1145 1
RIMFEERELE. DADE i £ Rl X
G 00 0 5 R o A P AL 1, LR TRV 40 B M
I (DA TR E (0 <1%; 10 1%-5%; 2:
5.1%-10%; 3: 10.1%-15%; 4: >15%); (2)K{HZF;
BHRECO: TEH KA, 20 34, 4: WORAE); (3)fH il
FRFE(0: Jovisifin; 2: BHPERE I 4: PRIAR L),

1.2.5 £B oA B &7 711 wkiYIHLIHG, 325
@ SD A RULBENL > 4@ = 8): S M. A
1. Ad-GFP-BMSCsZl f1Ad-CXCR4-BMSCs4l.
TEREA LR R, B RIC K RIMDAL f4
XA O R i K AT SRR, B4l
Ab, AN TTINBSIE S &5 2. SRA R, 4
W 2 K B 43 73 #: %2 PBS Ad-GFP-BMSCs(2
X 10°/mL)5{Ad-CXCR4-BMSCs(2 X 10°/mL) %%
1 mL. 511K, KA E24 b5 TR TR,
TG HUR 56 8 45 i 0 2 LA RS, AR5 R i 45
Wk O\ T IF, FAE B AR KR o vt 4t W, Wesk
g5l It 2 R

1.2.6 Ja 22 5 4 VI R i 45 o B A ] e 71
4% (1) F S v 5 A I LB, D) R ML R R 2 4
wmR &5 ) 9F R AORS RIS 21 (hematoxylin
and eosin, HE)J& 4, 4R f5 BEAT 905 BE22 4007, FAT]
I 45 o 98 0E 3 3193 BOR VP Ak 45 W 52 BORE 2
HARFREW R 40015 BAMBE T, 0: S5l Fh
0-11Z JEAZ A0 Mo/ =i f5 8 2 (polymorphonuclear
cell/high power field, PMN/hpf); 1: 2-10 PMN/
hpf; 2: 11-20 PMN/hpf; 3: 21-30 PMN/hpf; 4: >30
PMN/hpf.

1.2.7 % esn: HO.CTIRAYEME HA
ST T WA, VKGR HUHIE RS pmlf
SRR Fr . vKER D) R TN TR ] 52 10 min,
PBSTYE2IK, 10%FBSE A1 h. UK A I E
PUKBGFPHLR4 C R, B JE INAFITCHRIL I

Wi £ E

SDF-10/CXCR4
5 2h M A AR
B Mg A A
Tz g p R
#EE 25 R, SDF-
1o/CXCR4%h 5L )
2R R 5 gk
5B B AHLE B R F
MAFFHESA5] A,
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WA #H AL 5 B c
ARG H KRBT 10° 10° L
1% 7% & # it A < '
A CXCR4#BM- S0tk T ke T 100
SCs, JF4R it LA N Qt2] - Q22 5 .
CXCR4#BMSCs o i e a _Q1-3 Q2-3
fe T ATt )2 L 10° - 10°
T % 4 A 8 : a
" e Q3-2 Q4-2 © i
¥ I2IBDJT 2L, 100} 107 B Q4-3

10> 10° 10* 10° 10> 100 10* 10°
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1

K5E. BMSCs: ‘BHifAI72 57 T2HiE.

B 2
EHRIEFE T8 CXCR4: #3 VA T2 (Ak4.

1 2 3 4 5 6
CXCR R

3 CXCRATEZMBMSCsHBIRIKX. 1-3: 1-3fKBMSCs;
4—6: 3-5{LAd~CXCR4-BMSCs. CXCR4: (VT2 {Ak4;
BMSCs: ‘B 72 i T2,

UL, FRIC KR D) B BE S BT 0O R
Bi TSR,
1.2.8 Western blot#): ¥ RIPAZEHR N ABM-
SCsul 4l 2l Zirh 7853 244, 3000 r/min, 4 C &
15 min, B ETE AT B A A, B AR
16200 VHL R R AT 1 e S0 1 B 2R D 945 It e
B IR oy B B 22 SR o LA . T
5% N Wk Dk 22 AT B B A2 b, gk
S MA$-SDF- 1o/ FIHt-GFPHLE, 4 ‘CIEAL,
SR o UM BEAR E PR g-G2 T AT A 22 K
6o

it LR HHE imean £ SER
7, PRI 22 R e 56, 22 20 ) 340 4 e R
PN T 22T, K HISPSS18.048 - He i3k 47y
#T, P<0.05h 22 A gt 2 L
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CD11b- Flour 647-A

BMSCSTEASSSE R REVETE. A: V58 R 3UBMSCs( x 100); B: 2:38ACD29AICDO0%ETE; C: 1K IACD45/ICD11b

BMSCS%%GFP%E(%%E%}I@%—R x100). A: LentivirusN"”/(;Fl)gg;déBMSCS; B: LentiviruscxckMGFP?’;%BMSCSA BMSCs:

2 B

2.1 BMSCsH & S4B A BB Z JFARKE RN
BMSCsZ5 hIF iR IiRE, 45 140 B G 7 2
A, ek A K. Skt 148, ZE3ABM-
SCsH T g AR F I K. 45 B BM-
SCsiH &K IECD29AICDY0, 1M JL T AEKIECDASHI
CD11b(El1), X B 4liAt )5 (1) 40 f  BMSCs.

2.2 12 R J 45 R 1IN L 548 h, BMSCs
A7 H K21 590%, 2180%[MBMSCsHe i fal
SEFIEGFPHE H(F2). i Western blothaill, F;
IR I1-3ABMSCs JL P AN ERILCXCRS, {HE
Y Lentivirus Y 48 hJiT, 318Ad-CXCR4-
BMSCs#&IACXCR4AH & I =, FAI4hs:
AR 548, Ad-CXCR4-BMSCstIiRERaE
IECXCR4([413).

2.3 4 KR IRAERE YT ERGH4 d, &
RKB I B pRE T R RIS Rk
AR, BN, BOXOWE . WE3hiR 5
R AT AL, B4 MDA U Tt
(P<0.01). SR AL, J& kT 4 Ad-GFP-
BMS Cs I ANRe S8 filt R IR i T % S
LA SRR A B A2, RS 10RFISE 127K,
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S W A FmHERBEIT k. DR, & ;jz fj}_«%iﬁjﬂ_
X . ) . R AR A
.l 118 JEH R TBMSCSTESB ML A 4 T IIRIT s BMSCo s
ROR UL AR FH B, TNBSIE SRR JE /R % 77 IBDAR £
£ I P e P &7 s ki 5100 i e R SE, =LA
o3l —REHTZ NGRS AR premamm
i YU R G TR 200 AKINCD, J: BMSCs£IBDE
;L% 2 e BRI A S B 4l M= DA Ky i KB Thl .
rrrrrrr Ad—GFP—BMSCsZ| RGN R 7 Le T3 -y AU R R A R 1-a
1r -v-- Ad—CXCR4-BMSCsZH ; . ; »
S RS E I E Y REE TN B S ) 7k ™
00 * 5 1‘0 1‘5 P4 R, KRR I Sk E D ALSy

t/mo

4 FRREENISHL "P<0.01 vs BIHZH; 9P<0.01 vs FEILH.
GFP: SR 55 CFE 1; CXCR4: bR F-321k4; BMSCs: i
[R]78 B2

Ad-CXCR4-BMSCsfe W& 1 T DAL 4
(P<0.01), FEIRAG 45l 2 K B B ARG 2 T
WS stz (B 4). B512K%, FediTn] DL EZ #1 s d
KRG A R, & s W A, ki
P, R KBS HH ™ PR Y R )5 R R
XoF 25 AT 4 B 2 G A m] AR ZR 2K B 45 Y R
JERRARHEZUA RN . AR, e, BERE. kR
BRI . B BRI R 20T LK R &
PRSI W) a0 Ik O 40 R e 4 P 2R A (D5). Tl
ok WA T SOV A, AR A ) BE AR
IIEUR R A B R INP<0.01). SRR LEAL,
Ad-CXCR4-BMSCsHEMS {2 2 115 52 245 (1) i
RN IE R B BE 980T 43 50 (P<0.01), {HAd-GFP-
BM SC s AR 2 7] LG 35 BE 98 0 73 B0 6
gt 22 e(K6).

2.4 Western blot#e %, 9% 5 b4 45 X Western
blot4i KR 5 IEH 4LLLER, 785240 1 45
fISDF-1ot RIS B E TS (7). T WEEH
JETEBMS Cs ) 52 4t 45 1T #% %%, BMSCstiibr
ic - GFPIf i R i ki S 2 SD K B, fuis 9%
64 R WRGFPHE 1% A 4614 T Ad-GFP-BM-
SCsl4filp, HZEHTZ XL T Ad-CXCR4-
BMSCsZH 4 B Ar (K 8). il il Western blotth
WIAIX}TAd-GFP-BMSCs#4l, Ad-CXCR4-BM-
SCsZ 45l AL GF P 1 ik W] i TH & (P<0.01,
Kl7).

3118
I R - TBDYA YT 1 3 5 245 (L M SR e W e
B R 2R e e AR HEAS e R AT Rt 2

FEIBD I 1 T 2 R R IA R RN, P}
159
3n;l§d‘;ng® WCJD | www.wjgnet.com

Ko TR I 5 IV B 50 DA RO B ) g M
Ja .

T-4iffi(stem cell, SC)J&—EHA BRI H
RE I Z ¥ Red i, 78— 44 N, flhn] Lok
I FPIhBEN . BMSCs & —FifiAe T B BEh i
e M40, B FARAME IRy, e
PR R RE 2 ot i ae, JERA BUE S sfaE, 14
PR N HE T B N4 55 A5 o, BT DA A DA 2
— T AL T RE AN AN M A T B E AR A U
BMSCstEh—FHi a7 Ik BeIAIT RIEN 3
(%2 Aot o B RFSTAESE, Bk SBMSCs
BEAT20IA T TNBS T T 1 SE M s ™', s
8 2 F I EUCTRIREIR, FHI 20E K7 0k, $2 5
FIA F-1000 3%, [FIRHDHEITh 40 ferE ", B
SRBMSCstE Fi AR B 2 b R IR KA T #E 7,
{H AT KRR RSB IBMSCsElik
TGRS AR E AR R, JEIRBMSCs
PN e =07 S NS R | B 1 B U
Western blotFl 4 ¢ o AR SE T fEAd-GFP-
BM S C sl K B4 S B e AR L7k o 11
GFPRIA, W aliimid )2 kit 4 fIBMSCs
HAREABINITHE 2 2B 45 L. DAL 4L
AR5 B 2 4 M th R W Ad-GFP-BM SCs £
AR EAR LSS . i i — 2
WHAfTE SEAETNBSEE S IS5 2 b, i ki 569 1
BMSCsiUg I RELE M Oy . EEH S
B R R IR ST A A RS ST
[FIBM S Csft 15 B Ih 1) B3 52 453 1) 45 W b ISl Ak
T IBDZH Y7 i G5 R 3.

SDF-1ou #ath A7 W Z 5 i i 2 —, A AE
YW RT  R R LR T At i ) B
Py AR . CXCRAJE TG A 1B EEK 7
T I A R 1324, fER NV 2 4l i, JUH
113 i F/4H 41 B PR & 18 A CX CRA ) H 1k
ik, HArA N SDF-1oEC X CRA[) ME— A BT
1, CXCRAWESDF-11¥ME— 324K, W& 25
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W@ 15 5 BEKFRLEHALRRIE
IBD#% # F 2 A S4HF(HE x 100). A: 1EF54H; B:
é;t R Ky st B C: Ad-GFP-BMSCs
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