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Abstract

BACKGROUND: A key problem of study on tracheal prosthesis is to cover the tracheal mucosa and recover its function.
Stromal cell derived factor-1/CXCR4 pathway plays an important role in accelerating tissue repair.

OBJECTIVE: To investigate the effects of stromal cell derived factor-1 on the proliferation and directional migration of
bronchial epithelial cells transfected by CXCR4 gene.

METHODS: CXCR4 lentiviral vector was constructed and transfected into human bronchial epithelial cells. In the blank
group, cells were not infected with any virus. In the control group, cells were infected with non-transfected lentiviral vectors.
In the experimental group, cells were infected with CXCR4 lentiviral vectors. CXCR4 lentiviral vectors-transfected and
common human bronchial epithelial cells were processed with different concentrations of stromal cell derived factor-1

(1 pmol/L, 100, 10, 1, 0.1, 0 nmol/L).

RESULTS AND CONCLUSION: CXCRA4 lentiviral vector was successfully constructed. CXCR4 protein expression was low
in the normal human bronchial epithelial cells. CXCR4 mRNA and protein expression was high in the CXCR4 gene-
transfected human bronchial epithelial cells. With increasing concentration of stromal cell derived factor-1, absorbance was
gradually increased in a concentration-dependent manner (P < 0.05). This suggests that stromal cell derived factor-1
promotes the proliferation and directional migration of bronchial epithelial cells transfected by CXCR4 gene.

Liu J, Ren KM, Shi WJ. Effects of stromal cell derived factor-1 on the proliferation and directional migration of bronchial
epithelial cells transfected by CXCR4 gene.Zhongguo Zuzhi Gongcheng Yanijiu. 2012;16(24): 4476-4480.
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5%CO 4 FHiFR24 h, RG34 ARBEYAT
BEII AN A (S A 4L) « B GeR I Y CXCRAMI 1 9 755 41 fif
HONRRAL) . % JeCXCRAMG T 73 2 18 43044 1) 4t g 4 (5%
KAL) o K LR S50 20 45 40 i Rl 75 3R 0%, I AT
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Figure 1 Ciliated columnar epithelial cells from the normal
bronchi (Immunohistochemical SP, x400)
K1 ERSCUERTBAR LR (R H UL SP,
x400)
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(P < 0.05). X HAAISLEG A1 CXCRA S 1K BEAH 4>
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Figure 3 Green fluorescence mainly appears in the cell
membrane as shown by immunofluorescence
microscope (x400)
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1: 100 bp marker; 2: positive clone; 3: ADNA/HindIIl marker

Figure 2 FUGW-CXCR4 enzymatic digestion (Age I +
EcoR 1) electrophoretogram
K2 FUGW-CXCR4 f17]%: 5% (Age T +EcoR 1 )Hiik &l
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2.4 MTTHEEN X A% LR meg3giiE h Al
RS2 6 21 I 55 5 o A AT 2 DR LR B 1A I, R R T
BN M EE AN AT AP - 1340 25 100 nmol/L A
1 000 nmol/Li, S5 20 (WO FEA B e X8 n, 43 A
0.445, 0.519, HHLLAKHKEZ10.2 nmol/LFI1 nmol/LHf
(10.223, 0.283, Z7f w#H MR (P <0.05), W&1.

R1 BHVE ESARBOLEE AR

Table 1 Absorbance of human bronchial epithelial cells in each

group (x8)
Stromal cell derived factor-1 Experimental
) Blank group
concentration (nmol/L) group
1000 0.519+0.095 0.386+0.029
100 0.445+0.060 0.355+0.037
10 0.396+0.059 0.332+0.025
1 0.283+0.045 0.254+0.049
0.1 0.223+0.021 0.193+0.032
0 0.162+0.015 0.176+0.030

2.5 HBE @mfatyz e EA44 % KA CXCR4 1
S R A D HBE 41 RA R TS 1, B
BL A AR N 1R BESSG N, TR HBE 41 i
BT IR AR . SEIG AL T S B IS A B AT AR
1, RN g R AL BA R I, AE R =0
NN B 38 TR AN AT AR 7 1 i, 12 h G AR Z
HBE 40l 7 el LI S A B R o i fis AR R~ 1
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W RE A 300 nmol/L B 28 i ALY HBE 48 1145 35 v
TORE 2RI A NS T AT A TR L O AL
HBE 41l i (P < 0.05); L5412 ik S LI 1 HBE 41 i
K5 S AN AT A DR LR A (P < 0.05), LR 2.

F 2 AFHSEE SDF-1 /EH & 4TI LRz 4i i
Table 2 Number of human bronchial epithelial cells after
treatment with different concentrations of stromal cell

derived factor-1 (xs, n)
Group Number of human bronchial epithelial cells
Control 34.8+2.3
Experimental
0 nmol/L 32.8+2.2
1 nmol/L 42.8+2.8
3 nmol/L 47.6+6.2
10 nmol/L 57.8+3.3
30 nmol/L 62.4+5.0
100 nmol/L 89.8+4.7
300 nmol/L 100.0+4.8
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wi P IL T RE, I bR ICAT [ —AME A
G il 18,

B 0 M A7 AR R LR LA R R A 0 4
7, 5 R R B2 RCXCRAMH HAEHT, S G
EAMBNEAMECES, WG HMEIL NS
Pk A S P T 2 VA 0 R 4 R 455 1 SO (ERK) 45
ST KRR JEDERIA L N o fb R Y
B A B R R o 4 BT AR B 1/ICXC R4
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[ 40 R PN R 0 S5 A D e Tk M R ik o ARSI S 4
ZULEEE R B oR: IER AR LR CXCRAK L
ik, HJEFETREA: OIFH<E EEa e <8 Eik
T4 M ) CXCRAJE il KL BRIk . @ CXCR4JE 5 il 1

ISSN 1673-8225 CN 21-1581/R  CODEN: ZLKHAH

A, BRI, ARSI Ad ) e e 41 2]
27 5 1 BT AR AN BEAS I B 5 S R R 4 i 1)
CXCRAFIEEIL, N iZ%MmRNAKF 88 18k K
R IE T Bl . @B CXCRAMN T RE 4N i~ 41 iy
ERIL, T REFR AU b R 4 B A7 1 4l i
B, LT AR B b R A i RT ek 1 I R R as T A
o

P03 B A 1T LA R R SR I R DR T AR ik, S —H
HA ARG IIRE o e RV ok i A s T A,
SEA AN B PR BOR i EVa T2 . AL
S APPSR 1) H R RS BT g Ak AR
ERKWIFRIE, et SR E T CXCRAME
W EERIR BRI TE R T R ke, I 1 R A
P, AU LR AN i CXCRAZEMRNAZK - FIE [ 7K F-46
RIS PN

FEMTT S50 b & B, 6 B 4n B A 28 Y1 1)
CXCRAHE R Ye 2RI A e Je 4 SR8 b i 4 i vy 3
T 70 0 B A AR R P o 28 T I o, MR KT
100 nmol/LI, 4Lk B 1 Aseo T WA B e TRk B
A, 2547 B TR S AE M IR I 3 R 4N B AT A X
TLRFER, WA 2R LRFER, JFHBEA Y
CXCRAKE A IR 3R 1 52 40 Jf 1y 14 G5 ) A 5 s 4
AT A DR LR B 3 S AN, XSRS B Ak
T AT BE A5 7 R I CXCRAJE R IA o T SR 4k 8238 i 3
SR AT A D LU EE, PTRE IR PR A M) (9 22 5%, A
HE— 2 SEE I IE

s ] LS B, 8 = A I &G
T TN AT A R L, A AR D 1R A i o L
FUEBE ST, £E F =AM 230 nmol/Lr) % i
MAFTA LR, 12 hER 2 R 40 i 2 il oL
JE o224 5 S N A7 A DR T LR B K 2 100 nmol/L
I, o Rk BFL B 4 B W] 2 3 . R & 1k CXCR4 3
DRI 2 1100 S04 b Bz 4 i 1) 356 5 4 TR A A= D81 L4k
1 40 A % H W 2 2> T CXCRARE B i 5 1 52 < |k
B A M, RIS A 5 T A AT A DR LA PR B
M ZE S AR B s, R T 4 A AR DR LR R R
K, 1) T AN M AT AR DN AR 1 4i B B H B T %
L b gt 5L 350 0 58 5 40 i AT 2B D1 LICXCRAAS 5 il L
AT A SRR BB a0 M AR AT, ELR S T 4 A
Az DR L) B AH O

B, SRR BN, RUE E R4 CXCRA
SRR IA B, e SRR Y5 i) EICXCR4
RIE(HEMRNAK PRI KA B R R IE) . 50

4479



@E 7-@2 WWW.CRTER.Org XF, TR LR 7 1 X1 F64 CXCRA ZEK 3L T B LW NI 15 FLE It (1]

A AT R L T O 5 S2 AR CXCRAIE R 8 Yt )5 [9] Ratajczak MZ, Kucia M, Reca R, et al. Stem cell plasticity

revisited: CXCR4-positive cells expressing mRNA for early

fi’ﬁ%iﬁ?ﬁﬂﬂ@ﬁ’]ﬁﬁ{ﬁj}%ﬂﬁ [ﬂﬂﬁﬁ%ﬁﬁﬁ ° iﬂﬁ%— > muscle, liver and neural cells 'hide out' in the bone marrow.
H A TR B b R A MR AT A e ) R A R Leukemia. 2004;18(1):29-40.
T?ﬁ E%%ﬂ;&%ﬁ?ﬁi [10] Juarez J, Bendall L, Bradstock K. Chemokines and their

receptors as therapeutic targets: the role of the

SDF-1/CXCR4 axis. Curr Pharm Des. 2004;10(11):

4 HECEk 1245-1259.

[11] Sinn PL, Sauter SL, McCray PB Jr. Gene therapy progress
and prospects: development of improved lentiviral and
retroviral vectors--design, biosafety, and production. Gene

[1]  Orlic D, Kajstura J, Chimenti S, et al. Mobilized bone marrow

cells repair the infarcted heart, improving function and survival. Ther. 2005;12(14):1089-1098.
Proc Natl Acad Sci U S A. 2001;98(18):10344-10349. [12] Young LS, Searle PF, Onion D, et al. Viral gene therapy
[2]  Majka M, Janowska-Wieczorek A, Ratajczak J, et al. strategies: from basic science to clinical application. J Pathol.
Stromal-derived factor 1 and thrombopoietin regulate distinct 2006;208(2):299-318.
aspects of human megakaryopoiesis. Blood. 2000;96(13):
4142-4151.
[3] Peled A, Kollet O, Ponomaryov T, et al. The chemokine . N -
SDF-1 activates the integrins LFA-1, VLA-4, and VLA-5 on RAFLRANESRE—
immature human CD34(+) cells: role in HLFH. ITHEHE T oF FRAFLEL TR
transendothelial/stromal migration and engraftment of B (L2010636).
NOD/SCID mice. Blood. 2000;95(11):3289-3296.
[4] GaoC, LiY. SDF-1 plays a key role in the repairing and fEERM: 5 —. ZMARAT R, R85k

remodeling process on rat allo-orthotopic abdominal aorta KN, FRIEA S =ME, THKREASE
grafts. Transplant Proc. 2007;39(1):268-272. *, H—ERL, F_MEFR, F—MEFLER
[5] Macchiarini P, Jungebluth P, Go T, et al, Clinical *.

transplantation of a tissue-engineered airway. Lancet.

2008;372(9655):2023-2030. Fz /0SS RAMAN BAEAT] REAK B £ R AA
6] Ruszymah BH, Chua K, Latif MA, et al. Formation of in vivo LFA AR AR A B0 R TR A B e H B

tissue engineered human hyaline cartilage in the shape of a
; ! ° i FES B LA, Sl et

trachea with internal support. Int J Pediatr Otorhinolaryngol.

2005,60(11):1489-1495. "”’ﬁﬂﬂuéﬁ CXCR4 MRNA sk kSR Ao T? Hohkik
[71  ShiWJ, Zhang SN, Han Y, et al. Zhonghua Waike Zazhi. 2003; B ERA L 2AE B B LG MAER R TR AR
10(3):56-59. e AT A B F 1 mMRNA & @ K-F 695 &K 5% Ay
T SCH TR T 5 2 A R A U 2 3 () SIS T SR F. AR KA B R st A Bl F 1/CXCR4 i

PR [3]. Hh 2 4M R4 &, 2003,10(3):56-59.

. . %5 S E R ST RAEFRRANFR.
[8]  Grillo HC. Tracheal replacement: a critical review. Ann Thorac

Surg. 2002;73(6):1995-2004.

C? 7é2 ISSN 1673-8225 CN 21-1581/R 2012 WK IT (11 HHIR T FERFF D F=d#rE

SNEEREIBHEFIIEANE.: “HEMAMZERKIRE, @K ARRE, FIREKRRAR
L EIES 7

Lib's & IHRTAIZE L (= e

A0 an Ak B 454 AT A%, | Swelling of neurons was not obvious. Compared | There was no evidence of neuronal swelling.
There was reduced nuclear condensation in

SR AR R, HARIRF @I | to 6-hour post injury group, there was milder
neurons and increased glial cell proliferation when

3 A BT i i .
GEBAE S . nuclear condensation of neurons and increased compared to the 6-hour post injury group.

proliferation of glial cells.

FEH VAT M KRB EH | Under TEM, there was no significant morphologic | Under TEM, no significant morphological

AFHE;, fEMIBATIK, $ | change on the microvessels. The myelin sheath changes were detected in microvessels.

However, the lamellar structure of the swollen
2 A\ N 3

BEI. 2B, swelled, lamellar structure became was loose myelin sheaths was loose and disconnected.

and disconnected.
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