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Human amniotic epithelial cells-secreted neurotrophic factors induces the differentiation of
human umbilical cord blood mesenchymal stem cells into neuron-like cells: Possibility

verification
Zhang Xiao-ming’, Sun Hai-mei', Yang Hui?, Ji Feng-ging’

Abstract

BACKGROUND: Group pre-test has confirmed that amnion endothelial cell conditioned medium can induce human umbilical
cord blood mesenchymal stem cells into dopaminergic neuron-like cells. In this process, neurotrophic factors and their receptors
may play an important role.

OBJECTIVE: To study the function of neurotrophic factors secreted by amniotic epithelial cells in the differentiation of human
umbilical cord blood mesenchymal stem cells into neurons.

METHODS: P1 human umbilical cord blood mesenchymal stem cells at 2x108 /L were incubated and assigned to 3 group.
Control group was added with HG-DMEM medium. Induction group received human amniotic epithelial cell medium. Blocking
agent group underwent blocking agent K252a fluid, and the incubated was conducted at 36 °‘C for 40 minutes, and then amniotic
epithelial cell medium was added. Immunofluorescence chemistry was used to determine neuron specific enolase and dopamine
transporter expression in human umbilical cord blood mesenchymal stem cells. Real-time quantitative PCR was employed to
detect neuron specific enolase, dopamine transporter and tyrosine hydroxylase expression in human umbilical cord blood
mesenchymal stem cells.

RESULTS AND CONCLUSION: Nerve growth factor and brain-derived neurotrophic factor were observed in human amniotic
supernatant. P1 human umbilical cord blood mesenchymal stem cells expressed Trka and Trkb. Forty-eight hours following
induction, compared with the control group, positive expression of neuron specific enolase and dopamine transporter was
significantly increased in the induction and blocking agent groups (P < 0.05), especially in the induction group (P < 0.05). Neuron
specific enolase, dopamine transporter and tyrosine hydroxylase mRNA levels were significantly greater in the induction and
blocking agent groups compared with the control group (P < 0.01), and each gene mRNA levels were significantly greater in the
induction group than in the blocking agent group (P < 0.01). Results verified that neurotrophic factor in the human amniotic
epithelial cells plays important effects on differentiation of human umbilical cord blood mesenchymal stem cells into neurons. The
promotion effects are mediated by activating Trk receptor.
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WK, AR5 FBSHIHG-DMEMSE 4 1% 37 1k
211341k, 150 H i it €27k, W4E4n i, PBSHE &,
B3R, 3B, HG-DMEME 41 77 i E &,
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forever. PCR=#it 47 L B b 5k A v vk AL I

ANEE F R 5 R R I\ BT FIK252a i A 2
R b By 4B % (4 5 At A BRI 75 B F 4R A A S A
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RIHFEALEE), 2L-2 RHERE$720 min/5PBSIEYE2
Yo PR I 1) 78 53 T4 g #22x 10° L85 g 3
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- TRURSE D41 b 4 €00 BH A2 10 240

E 1 4 2R (%)= -
Hoechst 33342 %Lt L1 A 41 i £k
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5-CCT CGC AGA GCC GGT AGA-3'. TH. Es54%)
5-TGT GCG TCG GGT GTC TGA-3', Fiif5|415-AAT
GTC CTG GGA GAA CTG G-3'. A-B-actin 3514
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Table 1 Mass concentrations of nerve growth factor (NGF)
and brain-derived neurotrophic factor (BDNF) se-
creted by 4 various kinds of human amniotic su-

pernatant (xts, ng/L)
Factor 1 2
NGF 145.83+10.66 137.92+11.29
BDNF 256.16+6.93 263.08+13.46
Factor 3 4
NGF 134.27+3.56 143.4416.83
BDNF 249.23+8.96 242.31+12.65

22 AFmEZR THARSGLEFRFSEHREIH
Trka , TrkbB9&RE RT-PCREGMISE R Eox, PG
ML) 78 53 A0 B Rk P 8 7= IR 7w 28 P M 52 M4 Trka,
Trkb, UL,

500 bp

300 bp

100 bp

Marker Trka Trkb

Figure 1 Expression of Trka and Trkb detected by RT-PCR in
human umbilical cord blood mesenchymal stem cells
K1 RT-PCR Al A JBF ML [i] 78 /51 T4t Trka 2 Trkb )
Fik

2.3 SEIKAERNFSE AR ME IR T AR
WEDL PR L[] 78 03 T4 e 175 5:48 hJi5 fa ks
K, FHZH g, WIRA RS- IRE, HS
ZH 2 e AR SRS AT 4332, BEL W 7] 2H 24 o 5 sk A
R EYIPIR .

348 hjG e R IR, XY, F5
H. FHEIFIEMRZ ThR I & o R AR . 2
EL % e i 2 08 MR IO 2 R RS Ie MR B R RH MR
ﬁ,ﬂ!

FF48 hE X MR s, 75 54 KBHWFIH &
TR PRI IR . 2 P 1 A BE 1 400 A £ 3% B (2 4
(P <0.05), HiS4HMAME4M%0R % (P <0.05), I
K3,
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b: ACM group (NSE)

c: ACM+K252a group (NSE) d: Control group (DAT)

e: ACM group (DAT) f:ACM+K252a group (DAT)

a: Control group (NSE)

NSE: neurone specific enolase; DAT: dopamine transporter; CB-MSCs:
umbilical cord blood mesenchymal stem cells; ACM: amnion endothelial
cell conditioned medium

Figure 2 Expression of NSE and DAT in CB-MSCs detected
by immunofluorescence chemistry in human umbil-
ical cord blood mesenchymal stem cells

B2 Geme el s iduta il A GE Hy I 5] 78 /5 T-20 i s 2 70
FrmtEmmeicly . 2 LR B R &k

25 1 o NSE

Positive cell (%)

CON ACM

ACM+K252a

NSE: neurone specific enolase; DAT: dopamine transporter; CB-MSCs:
umbilical cord blood mesenchymal stem cells; ACM: amnion endothelial
cell conditioned medium; *P < 0.05, vs. the control group

Figure 3 Quantitative analysis of NSE and DAT in each group
in CB-MSCs
B3 A LH BT I 1) 78 57 20 B rh A 22 o Ry S PR AR A 1l
% W 1SRRI 52 T i
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2.4 ZENEEPCRENESE AFME xR THEH
HEATHREERILE. SERREERBREBRR(CE
BRE N 92 B PCRIEBE— #4541 b dih 22
JCHF RG22 O R R AR T R F2 AL T
MRNA & &, Do R ZH 40 b 25 25 D 1 & =4 81,
HSH. FHWFH S EMRNAS &) 5 & & T X B
(P <0.01), Hi% 541 % 3 FImRNAK & & B 5 v T L
FILH(P < 0.01), WE4.

CON ACM  ACM+K252a

-
707
ol a O NSE
@ DAT
<~ %0r @ TH
S
= 40 ¢
[ a a
*g' 30 a
o 20f a .
10}
0

CON ACM ACM+K252a

NSE: neurone specific enolase; DAT: dopamine transporter; CB-MSCs:
umbilical cord blood mesenchymal stem cells; ACM: amnion endothelial
cell conditioned medium; ®P < 0.01, vs. the control group

Figure 4 NSE, DAT and tyrosine hydroxylase mRNA expres-
sion in CB-MSCs detected by real-time quantitative
PCR in each group
Bl 4 5 2H NS I 50 78 5 200 M e 2 SO S A 0 B A
% R E AN R AL mRNA ik SEr & i
PCR fariil 4 3

3 Wit

SCU6 T B H B TN R L AR A 2
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I B XA 2 e A R A A S A, 2 S
PR Trk 11 198 R B B i P 240 B PAY 15 5 80K S L B
51 A HUSE R A 24 2 b3 T R R DR
LA A TR R R A o 2275 FR IR 20 ol 5 L S AR TrkA
ANTrkB&S & i, 7755t L) 78 5T 4 i N R 22 Jo R T
b 3G WA 22 T s S A A I B 2 L A 22 T 3R T AR
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FIE AR 8 R IR T AR K R R SRR A4 U
BUHEAT 73BT, 285 AR BN 2E 5 T iy 4 s 3 b Rk
P E FRR IR &S 7R T EEKRT. T
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FE PR T B R S AR (trk 32 44) P2, BT ASEIR TR R 1A
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I T8 78 )5 40 Bt R JA Trka M Trkb .
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Jei» T BRSO A 2 8 25 TR 5 N IO ) 7 ol 4
P AHIVERT, SRR PR LRI AE 2 B B R
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AR P, SO ANHERR 2 Ry AR S R v 2
Aty — L 240 it A K BT 0k R L T 7 5 40 B P o 48 4
WA VER, HSzui gl Bl e e B Wi 288 77 K7 1R
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