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Abstract: The aim of this study was to investigate the differentiation potential of chicken embry-
onic stem cells (ES cells) under different experimental conditions in vitro. The ES cells isolated
from embryos of chicken at the stage X were cultured and subcultured in vitro. After identifica-
tion, ES cells were induced into osteoblasts in the medium containing desamethason (DEX),
glycerol 2-phosphate disodium salt hydrate (g-GP) and vitamin C (VitC), and were examined
with Immunohistochemical and Von Kossa’s staining; ES cells were induced into neuron-like
cells by retinoic acid (RA) and 3-isobutyl-1-methylxanthine (IBMX), and were identified by
Toluidine Blue and Immunohistochemical staining; ES cells were cultured in DMEM medium plus
DEX, insulin and IBMX. The derived cells were determined by Oil Red-O staining, and Peroxi-
some proliferatoractivated receptor-y (PPAR-Y) gene transcription was detected by Reverse Tran-
scriptase-polymerase Chain Reaction (RT-PCR). Osteoblasts were differentiated from ES cells
after 3-21 days of induction and with 40%-72% of positive cells efficiency. About 4-7 d after be-
ing induced about 71%- 84 % cells exhibited typical neuron-like cells phenotype. Oil Red-O posi-
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tive cells formed after 2-21days of culture in the induction for adipocyte differentiation and con-

formed by RT-PCR for PPARY gene transcription. The result indicate that chicken ES cells can

differentiate into osteoblasts, neuron-like cells and adipocytes, showing the capability of multipo-

tential differentiation in wvitro.

Key words: chicken; embryonic stem cells; cultivation in vitro; differentiation
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Table 1 The composition of the induction media in orientation of osteoblasts
Vi i
: DMEM/%  FBS/% B-ME/(mol+L ') DEX/(mol+L ") BGP/ (mol+L ") VitC/(g+L
Induction media
1 90 10 5.5X10° 1X107 0.01 0.05
11 90 10 5.5X10° 1X107 1X10" 0. 05
[ 90 10 5.5X10° 1Xx10°* 1Xx10" 0.05
v 90 10 5.5X10° 1X10°% 0.01 0.08
X} AR 4 Control 90 10 5.5X10° — — —

R2 HNSUAIBETHABEFESSUFIHERK

Table 2 The composition of the induction media in orientation of neuron-like cells

lﬁ?ﬁﬁ1&ﬁu ) DMEM/ % FBS/ % B-ME/( mol+ L™1) RA/( mol+« LY IBMX/( mol « L™1)
Induction media
1 90 10 5.5X10° 2X10° —
I 90 10 5.5X10° — 5X10°
1 90 10 5.5X10° 2X10° 5X10°
% B4l Control 90 10 5.5X107 — —
x3 AEBFESHEM ESHEFSHU AR EHBAYR
Table 3 The differentiation rates of induction of osteoblast
iRt ep| ES 4/ (4> « B D) A M (A - BB ki
Induction medium Number of ES cells Number of osteoblasts Differentiation rate
1 33.90+%4.12 24.50+3.75 0.7240. 06"
Il 37.80+7.23 26.40+£6. 60 0.69+£0. 06"
[l 34.90+£5.53 14.20£3.91 0.40%£0.07"
I\ 35.10+£5.63 20.10+2.56 0.5840. 08"
XF B4l Control 35.00438.01 0.50%£0.53 0.01+0.01"

[ B 8 i rh S R 7 Bk 3R 25 S B8 2 (P<0. O1) » BT bR - B AR [R] 32 7% 25 AN 8.3 (P>>0. 05) ., T Al

In the same column. the numbers with different superscripts are significantly different between treatments (P<C0. 01), the

numbers with the same superscript are not significantly different between treatments(P>>0.05). The same as below
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Table 4 The differentiation rates of induction of neuron-like cells
it ab| ES A8/ (4> « MEF D MAITTREAIEES/ > - D S
Induction medium Number of ES cells Number of neuron-like cells Differentiation rate
I 36.10+4. 68 30.3043.37 0.8440.05"
Il 35.90+4.70 29.0043. 33 0.81+0.05"
I 35.80+4.08 25.30+3.23 0.71%+0.06"
XF B4 Control 36.40+5. 42 0.8040. 42 0.0240.01¢
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B 1 3B ESHAa5EEE(200X) B4 BESHBMMANEBARFESH 21 dB5HITHESE
Fig. 1 The clones of chicken ES cells(200X ) T Von Kossa’s & (200 X))
Fig. 4 Chicken ES cells are positive for Von Kossa’s stai-
ning on day 21 after induction (200X )

2 EHESIHESKRESHAMA AKP L F (400

X)
Fig. 2 The 5th generation ES cells cultured for 5 days is 5 BESHMMARBHEBESH 21d FHITEE
stained by AKP staining (400X ) HUALLEE,EPRMERA(200X)

Fig. 5 Chicken ES cells are positive for collagen [ stai-
ning on day 21 after induction (200X)

3 Hoechst 3t & 138 ES 20 55 F& (200 X )
Fig. 3 The clones of chicken ES cells stained by Hoechst
staining (200X ) El6 BESHBMFEETENHETHARBITRE
AN, 2 NSE FAE (400X )
Fig. 6 Chicken ES cells are positive for NSE staining af-
ter induction (400X )
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B7 BESHMZSHETENHMETHEARIITRE
AL, 2 NF M (400X )
Fig. 7 Chicken ES cells are positive for NF staining after
induction (400X )

E8 BESHMFESEENHETHEMABHIITRE
AN, 2 GFAP [A 1% (400X)
Fig. 8 Chicken ES cells are negative for GFAP staining
after induction (400X )

B9 SBESHMFS 2 dEHETERAMBILOLE
BEE AL (200X)
Fig. 9 Chicken ES cells are positive for Oil red-O stai-
ning (200 X)

bp DA bp

300 —— - bk b bl +— 301

B 10 RT-PCR ¥ 3% 9 B B 48 i 7 PPARy ¢DNA Hj 5
T % 5t B R B B ok 43 AT
PPARy cDNA in adipocytes amplified by RT-
PCR is analyzed by polyacrylamide gel electro-
phoresis

Fig. 10
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