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Differentiation characteristics and multiple differentiation potential of
adult mesenchymal stem cells ( MSCs) in nasal and respiratory mucosa

GUO Zhao-meng' , HOU Tie-qi’
(1. Otolaryngology Hospital ,Longgang District ,Shenzhen 518000, China ; 2. Department of Otolaryngology ,the First Affilia-
ted Hospital of Jinan University, Guangzhou 510630, China)

Abstract:  Objective  To study the differentiation characteristics and multiple differentiation potential of
mesenchymal stem cells (MSCs) in adult nasal respiratory mucosa. Methods A biopsy of adult nasal cavity respiratory
mucosa was collected and cultured; MSCs (in vitro culture) immunofluorescence staining were performed. The MSCs of
nasal mucosa was induced to differentiate into osteoblasts, and MSCs from nasal mucosa was induced to differentiate into
neurons. Results the results of immunofluorescence staining with Vimentin antibody and Nestin antibody showed that the
double-labeled positive cells were ovoid or round and distributed widely in the lamina propria of the nasal mucosa. The
results of immunofluorescence staining showed that the subcultured MSCs expressed Sall4, CD133, Nestin and Vimentin of
the stem cell markers. The results of alizarin red ( calcium nodules) staining; MSCs cf nasal mucosa were osteoinductive at
2 weeks, alizarin red staining showed a large number of red calcium nodules on the cell surface, but no significant calcium
nodules existed on the surface of MSCs without induction, only a small amount of alizarin red staining of alkaline
phosphatase staining: MSCs 2 after the induction of the cultured nasal mucosa into osteoblasts were stained purplish blue by
alkaline phosphatase staining at 2 weeks, and the uninduced MSCs were exiremely light blue staining. After induction of

MSCs with nerve induction medium, the cells were differentiated significantly into neuronal cells at 2 weeks. The cells were
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more elongated projections issued and connected with each other, the most cells showed BM88 and NF-200 positive

staining. The cells in the control group were very weak fluorescence staining with long shuttle. Conclusions Mesenchymal

stem cells (MSCs) of adult nasal respiratory mucosa are widely exist in the nasal cavity and respiratory mucosa with

multilineage differentiation potentials. The MSCs can be effectively applied as seed cells in the repair of bone and soft

tissue injuries by autologous transplantation. It is worthy of clinical’ s full attention.
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V)& T AT A0 515 . MSCs B4 T4l i 9 £ [1]
o3 b B BYHRRE , — 05 T RE S 10 B 5 ARCE A
WRE RIS 34k, I3 — J7 T 6 REAE X 125 )18 2 1]
P22 S T 200 L B A 22 A o A AT 5 o 7E MSCs
mr L AR JE (8] 78 5 T 28 Y ( ectodermal mesenchymal
stem cells, EMSCs ) i — 8RB Fpik , 2278 K T
FREEIBLAY [ A R AEAE . M g R EM-
SCs HA [ i A S 20 otk i RE . Sl
RSy W, RORF IR R MR . AR A G BE 7
WFFE I LGB T 20 M R AT 7 4l (2 BAR D
HHICBE 22 IR 500 WP R0 5 20 M A T 400 o e R
A 2 AR T S T 0 LA R, R R e R Y
EMSCs 7R A 2 it Z 1 /- AR Refr e i T
XA 8 52 v N B b 5 EMSCs [ (R RS A 114
e RIS I (ELHEAT PRAR L A BF 5000 F0N Sob s I W e
I MSCs 173 AE S H 22 01155 S 2 A 1 RE EA T
TS PR A R AGE IR

1 #B5H®

1.1 #E

WgE Gibeo 22T 42 72 B Neurobasal ¥5 354k Wi 4+
M35 (FBS) & B27 .DMEM J F12 3533 , Santa Cruz
A EVEP RIS CD133 4144, Abcam 24 ) AE 77 1Y
3t Nestin ,Sall4 fz BM88 Hii{& /NPT Vimentin
NF-200 F g4, Sigma 24w A4 7 (AR 1 25 St
AEBEHIRR) TSA 42 X4EF R (ATRA) (FITC Y, Cy3
IR Pt (it JUN R PTF 1eG) , A w4
77 (1) BCIP/ MBT i1 i 1R g % €235, MERCK /2 ]
AT B-HM R ER B, Ak 2 ROR 2 W) AR R B
FRLL B2 T A () M KA, B il 24
AP EE R Co 32 iE R ) T4 8 R 1 [
B AT TP e R 1 2
1.2 i
1201 AR e o B b JBE 04 TR & 2m e 933 Ik
TETCTR ST HEAT , B /D G G IR i o, )

4% F VAR ] 7 o — 300 TER AT R TP i
AETT—07 e MBI T 5 B D i S i
FH 200 U/ml $5%5 R 5 200 U/ml ¥ %8 3 1) JC L7
DMEM/F12 {53 FREEAT 3 U IR VR I3 25 B3
TEE 10% 4= M iE R 100 U/ml 5525 % 5 100 U/ml
T 2R ALY 3 58 42 85 55 W ( DMEM/F-12 35 5%
WO TP, 7853 BT RE 8 0. 25% BREF A AL
FT SO 3 3 2% () P R LR AT o i S e
A A2, SR )5 98 B R R IH AL 4L, 25008
[ 25 FH 98 ARG RO T A #) 1 x 10°
A~/ml, 75 Corning B 5% i Hh 42 T, 76 11 F11E B2
37°C 5% CO, HEFRAh R F5 o & B, 1 /3 d,
AL AL FENE R 41 MIAH RIS . 78 3 H 24 FL4H
MR SRR RS 5 AR, A AT B 55 R, 2 BIAE
PR GEZEA [N 7EES S A e N = 1 i DN 7R o o2 RO
2 3 2,

1.2.2 JABEA 5k B MSCs o9& R b & (4
Sh3EAe) A% ZRPEEREE IR T SFFE 1 d
JE7E 4°C IIREE T F 30% JEREBE IR 2% phid v etk 7
12 h {3, U AR ME ARG T U0 , ] Leica 23 ]
A R AR VI R L), R 20 0 B BT
AT 1 d ()5 E . A Vimentin HifA& ) Nestin {4
AT HRIET Yo, SR G X BRI b MSCs 119431
FRIESEA TS, HLAA R 7F 37°C AR E N A 0. 25%
TritonX-100 X ] #1471 h (W95 , PBS IE ¥t f5 H
AN AT 1 h W E , Z 5 1T PBS Yk,
Hochest33342 Xf 40 il A% #4752 4, PBS IR 3, & h,
WMELTE Leica GRS T #5147 FIYEXS B PBS
D IR N U AV N 21 ) U8 7R o P S R O S
[ MSCs 15 24 fLEEFRACH RN FEEAT 1 A 8 57
Ja 4% 2 BB EAT 1 d BERE , 050 T anibr
M Sall4 .CD13  Mestin , Vimentin [ HTIR LT 55
DCYLfh, | M E MSCs 1T 4 it 451k

1.2.3  H 450 MSCs @ iR e i 3040 Tk
DMEM/F-12 5& 4 5537 W0 B 55 B 97 R A SR 1E
A bk 24 LS FE M A MSCs I B DMEM/F-12 1)
57 R 10% JiG A i iE + B-H T BE R A

- 413 -



o [ - G A TR AR A 3

525 %

10 mmol/L + H#b ZE K A% 100 mmol/L + 44 & C
0.05 mmol/L, AkZE15 5% , ¥ A7 T X BRfL IR TR
WP, 1 /3 do 6172 JEE SEE3R R )
SRR P B SRR, B AT 2 YRR TR R o
FE4 AT PBS 2, % &8 43 4 M AT UL £, o i
S LR X A A A T G € RS A R
k. 4% 2R PR E G a5 A, B3 s
SRESH-H5 -, A H 3 R, s T igg .

1.2.4 #4552 MSCs @AY Zam e if S0 Wik
Neurobasal $5F2 N 2805 T 55 7 W O FR 1E b3k
24 FLEEF M+ MSCs I B% | Neurobasal % 3% W 11 401
N5 N 2% B27 + 5% & 100 U/ml + H & &R
100 U/ml + TSA10 ng/ml + L-2 2 i 2 mmol/L +
ATRAL pg/ml, 4k 22 55 55 AN 175 5 0 B4 1 o7
K, E R R, 1 IR/3 do iSRS MSCs 2 5
FH 4% Z R PR AT 1 d B[, ] BM88 HiifA
e Neurofilament-200 125 22 35 19 (0 2 41 s i 26
F NF-200) 17 S g 25t g 4, Xt MSCs [] fif 22 4
ML AL R ROR A T 550

4x

=A

2 &R

2.1 BRI MSCs ({943 A FRAE
Vimentin $i{& S Nestin HLIA G TEYL AN
T A YR R, BUBRIC 4 BH P 20 i A B
B B BT , 7 S R A 2 P )2 o A o AR L
1.2,
2.2 BLFEME MSCs AR KAt K e e 9ot Y
4R
1 Corning 5555 Hh-He b S5 J W I 86 40 i3 d
JGE KRR AN SN RE . AR B AE RS SR R A L AR
LS NIBESUIINIS 79| 22 2 R e S N T o Sl
TE , HAHES J5 1178 IR S 40 4 D60V 58 ik 1100 75 2
AR—H, RETOCI AR B TR EEA
Sall4 .CD133 | Nestin , Vimentin 57 1% {%,33% 7% ) MSCs
Fik(E3~8),
2.3 EEE MSCs o] J50H A5 500 AL 2
(RN AR i SRS R [ §5%
B TR TR S A MSCs 2 JiJ5 WA R 2L
CESEEAFAE T A M R0, A BB RS T
RV MSCs R, HA i g KL (O itk
PR TR Tt g €, 2 R A 8 TR I 4% 0 7 1o o 40 L o5
FEFREARNE MSCs 2 I E 2R E0, REIFEFH

MSCs AAMERIG (K9 ~12),

2.4 LB MSCs [n) #2220 M5 T 0 AL 25 21

PR 2 T B SRR AT 2 B E S, A1)
M2 ANMIRE R 2 AL, AT LG/ 41 i £ BM8S 5
NF-200 G e (0 B, 40 0R: 2 iR A0 S A i It
AR, X IR A A AR S DO UL, R AR
Bo HARILE 13 ~16,

3 itie

3.1 MSCs WZm 5 Life

3.1.1 GRFmiate BB R Z A CE 0
TN MSCs 404k 1B AR HEAT T 4068, 5 55
Ak A H 3 R FH b ZEOR AL TR I R 55 3L Al s =
Ri R o AR W I DR AS Wi R A58 & BRAE
eI TR AR 22 DN 28 a0 HL i T T TR 2 1
Wi, MSCs f 20 Ak B B TE AR AP B 32 56 1F T 4
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MR A B A ARG 9 d WO AT LkRE
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