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Astragalus induces human amniotic epithelial cells (WISH) to differentiate

toward neurons, inhibits the expression of Notchl and promotes cell survival

CHEN Xu-Dong!*, WANG Jian-Guo?
!Department of Histology and Embryology,; *Molecular Medicine Laboratory, Luohe Medical College, Luohe 462002, China

Abstract: The aim of the study was to investigate the effect of astragalus on differentiation of human amniotic epithelial cell line
WISH into neurons, the expression of Notchl gene and cell viability. WISH were randomly divided into astragalus group (4 sub-
groups), alltransretinoic acid (RA) group and control group. Astragalus group and RA group were induced to differentiate into neuro-
cytes by using chemical inducer RA and astragalus, respectively. The expression of neuron-specific enolase (NSE), microtubule asso-
ciated protein 2 (MAP-2), Nestin and GFAP of induced cells in three groups were detected using immunocytochemical method. RT-
PCR was further used to detect the expression of Oct4, Notchl, Hesl, Nestin and NSE. The cell viability was measured by methyl
thiazolyl tetrazolium methods. Under the convert microscope it was observed that WISH cells started to change their shape, and there
were several axon or dendrite-like processes out from the cell body induced by astragalus for 24 h or RA for 12 h. The positive cell
rates of NSE and MAP-2 in 100 pL/mL astragalus-induced group were less than those in RA-induced group at 48 h (P < 0.05), but
higher than those in control group. Cell viability in astragalus group was higher than that of RA group (P < 0.05). While the positive
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cell rates of Nestin and GFAP in 100 pL/mL astragalus-induced group were higher than those in RA-induced group at 48 h (P < 0.05).
The positive cell rates of Nestin in the two induced groups were lower than those in control group. RT-PCR showed that the expres-

sions of Oct4, Notchl and Hesl in RA and astragalus (100 pL/mL) groups were less than those in control group, but the expression of

NSE was higher than that in control group. These results suggest that astragalus (especially at 100 uL/mL, 48 h) and RA can both in-

duce human amniotic epithelial cell line WISH cells into neuron-like cells, but astragalus induction has a higher cell survival rate than

RA induction, and the expression of Notchl signal molecules is inhibited during the induction.

Key words: human amniotic epithelial cells (WISH); alltransretinoic acid; astragalus; induced differentiation
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B 1. WISHEA 8 77 S i A 2A 40 i 75 5 204k
Fig. 1. WISH cells were cultured and differentiated to neuron-like cells. 4: WISH cells culture. B: WISH cells were induced to neural

stem cells (NSCs) 48 h later. C: WISH cells were induced to neuron-like cells by 1 pmol/L RA 48 h later. D: WISH cells were induced
to neuron-like cells by 100 pL/mL astragalus 48 h later. Scale bar, 20 um.

Control RA Astragalus
i -
- -
B - -
) - -

K] 2. WISHAI AU 3 51048 hitf % 4INSE. MAP-2. Nestin. GFAPZEIEIE 1L
Fig. 2. Differentiation of WISH to neurocytes and expression of NSE, MAP-2, Nestin and GFAP by immunocytochemical staining

after being induced for 48 h. Scale bar, 20 pm.
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Table 1. Nestin, NSE, MAP-2 and GFAP-positive cell rates in three groups at 48 h

Group Positive cell rate (%)
Nestin NSE MAP-2 GFAP
Astragalus 4536+1.25" 83.35+2.43™ 68.40 £ 1.56™ 16.02 +£1.35™
RA 23.10+0.36" 91.23 £0.54* 89.36 £ 0.47% 8.14+0.56"
Control 92.16 £0.43 3.02 £ 0.57 1.12 +£0.46 1.05+0.57

Means + SD. n=35."P < 0.05 vs RA group, *P < 0.01 vs control group.
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0.01), /bE#ik GFAP (P <0.01) ; # £ (100 pL/mL)
BRI T 48 h 5, KEsr4ifu 4 NSE i
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L5 RA Y12 M Z R (P<0.05), 24h ik EL4l
20. 100 pL/mL 5 50, 150 pL/mL 2 [a]45 2 5% (P <

0.05) ; 48 h It}, 1€ 20, 50, 100 uL/mL K JE4 5
RA 2 04 25 (P < 0.05 57 0.01), 150 pL/mL ¥
A5 RA 412 (M LZE S (P> 0.05), 48 h I3 %
WHEZHF, 100 pL/mL 205 20 . 50, 150 pL/mL 21
2 ZER (P<0.05); 24 h 415 48 h 412 [l %41
G LLAEL, BT M IRZH A 20 pL/mL Kk L4141 (P >
0.05), e AHAT 2 (P<0.05),
2.5 ESENestin, Oct4, Notchl, Hes1FANSEH]
Fix

RT-PCR £ L 17~ WISH 40 g R R IL o240 il
Fr&EY) Nestin, X4 Nestin [ OD HuAE K 0.656 +
0.062, 2 T4 S5 Nestin ] OD LuAE ) 1.825 +
0.264, 7574t X (P <0.05), 1M e (100
uL/mL) 5 5 41 fl RA #H 48 h I} Nestin f#) OD Lt i
43 S B Bk A 0.132 + 0.056, 0.086 + 0.067, H AT
ek F i (P < 0.05)( W1 34) 5 [H)ir) WISH 4 i)
F Ik Z 68T L A Oct4, Notchl. Hesl FIH# 28 7t
FRICH NSE, M4 RA A3 (& (100 pL/mL) % S5
1k J5 Octd. Notchl. Hesl ] OD LLAE A . R %, NSE
) OD LL{H 2 RA RIS 115 S o #l i T 4l (P <
0.05, [ 3B-F, % 3).

£2. B IE N R
Table 2. Vitality of three groups cells at different timepoints

Group Control

20 pL/mL astragalus 50 pL/mL astragalus 100 pL/mL astragalus 150 uL/mL astragalus RA

0.514 +0.38%4" 0.502 + 0.68"

0.512 +0.54%4

24 h 0.592+0.17
48 h 0.589+0.20

0.516 +0.47%A~

0.515+0.71%4"
0.537 £ 0.56%4~

0.498 + 0.54*
0.429 + 0.62*~

0.501 +0.62*
0.431 £ 0.37%4

Means + SD. n=8.* P <0.05 or 0.01 vs control group, 4P < 0.05 or 0.01 vs RA group, "P < 0.05 or 0.01 vs 50 pL/mL and 150 uL/mL
astragalus groups at 24 h, *P < 0.05 or 0.01 vs other astragalus groups at 48 h, P < 0.05 vs 24 h group.

k3. &tatmfe B 49 2 B 5 B-actindg OD LA
Table 3. Aim gene and B-actin OD ratio in every group

Group Oct4/B-actin NSE/B-actin Notchl/B-actin Hes1/p-actin
Astragalus 0.676 + 0.056™ 1.156 + 0.186™ 0.786 + 0.186™ 0.657 + 0.053"
RA 0.714 +0.063 * 1.063 +0.231" 0.624 + 0.046" 0.586 +0.057 *
Control 1.173 £0.271 0.665 +0.067 1.192 +0.175 1.184 +£0.231

Means = SD.n= 5. "P < 0.05 vs RA group, “P < 0.05 vs control group.
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Notch1

K& 3. RT-PCRyZA I P £

Fig. 3. RT-PCR results. 4: Detection of Nestin mRNA fragment by RT-PCR analysis. M: marker; 1: control; 2: neural stem cell in-

duced group; 3: RA group; 4: astragalus group. B—F: Detection of mRNA fragment by RT-PCR analysis in each group after being
induced with astragalus and RA for 48 h. B: B-actin; C: Oct4; D: NSE; E: Notchl; F: Hesl; M: marker; 1: control; 2: RA group; 3:

astragalus group.
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