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[Abstract] Objective To investigate the effect of all-trans retinoic acid (ATRA) on the
proliferation and differentiation of brain tumor stem cells (BTSCs) in vitro. Methods Freshly resected
glioblastoma multiforme tissues were obtained from 3 surgical patients, and BTSCs were isolated by
limited dilution and clonogenic assay. The BTSCs obtained were cultured in serum-free medium and
divided into control group, ATRA group, growth factor group, and ATRA/growth factor group with
corresponding treatments. The proliferation of the treated BTSCs was evaluated using MTT assay. The
BTSCs were induced in serum-containing medium and treated with ATRA or diluted solvent, and the
expression of CD133 and glial fibrillary acidic protein (GFAP) in the cells were detected by
immunofluorescence on day 10 of induction. The differentiated BTSCs were cultured in serum-free
medium, and the percentage of and time needed for cell sphere formation were observed. Results The
proliferation of BTSCs in ATRA group was faster than that in the control group and slower than that in
growth factor group and ATRA/growth factor group, and the size of brain tumor sphere (BTS) in ATRA
group was smaller than that in the latter two groups. The percentage of CD133" and GFAP-positive
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differentiated BTSCs were (2.29+0.27)% and (75.60+4.03)% in ATRA group, and (7.05+0.49)% and
(12.51+0.77)% in the control group, respectively. The differentiation rate of BTSCs was significantly
higher in ATRA group than in the control group (P<0.05), and some of the differentiated BTSCs
expressed CD133. The differentiated BTSCs could form BTS in serum-free medium, and in ATRA
group, the percentage of BTS formation was significantly lower and time need for BTS formation was
significantly longer than those in the control group [(4.84+0.32)% vs (17.71+0.78)%, P<0.05; 10.07+1.03
vs 4.08 £0.35 days, P<0.05]. Conclusion ATRA can promote the proliferation and induce the
differentiation of BTSCs, but the differentiated BTSCs can not achieve terminal differentiation and tend
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to form BTS again.
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Fig.1 BTS resulting from the proliferation of a single BTSC (Inverted phase-contrast microscope, x400) Fig.2

Morphology of BTSCs in different groups (Inverted phase-contrast microscope, x400)
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Fig.3 Growth curves of BTSCs in different groups

W (.

= ATRA {2t BTSCs #y4rfk
W EEE T WLE 6 h J5 2 41 BTSCs ¥ B Jf-
1) J] L 1 /NS R | =2 i 9 A 2R T E K R 4 4 i

4‘3-
5‘3‘

V) 5 A AH 32 42 A P FR: 5 200 e (AR R g 14 R, LR/
A— LR  RL2HIE R FES BTG,
otk DAPL Y 498 W R BE T nl O 48 i A% K
INEFS 25 SRR SR B O RE 41 i TG
WA, FW BTSCs 7E & ML 45 148 ¥ 58 52 2| 417
i, XML £, BTk 10d 5 CD133 il
GFAP g 9 ek il 2 18 8 WoR |2 4L 4 il CD133
FORH RN, LW BTSCs & fE ik 2 &K 41k 1k
A, BA AR R, (B 5 IR A
ATRA #4 CD133 )45 FEAL, GFAP )%k
Wb 2R IA G R L (P<0.05), (K14,5,5% 1)

VU ATRA [ BTSCs 1871k 41 i fity 38 5 306
LY

BTSCs 18 43 1k 20 M £ %% 46 31 87 46 T 1 7 K5
FRIEPG | 24 h IR 4 4N 2 A I R I s 28
DB ML AR R IR 2 d S R R R A
W A M G S A M A KR 3~6 d AR 4R
B R G 38 2 | il s BOR B VR AR K A A0 L AT
T W) A A A0 KA B B S D 1) K 4 i A 3%
W R R ERACIR B SEREERZ9 A 100~200 4 4

4A SA . 40K B DAPT YLl ¥ {0 4B SB. 20 {058 9%y CD133 Yo B | 4 (756
J3 GFAP e [ 14 ,4C 5C. 4351 4A F1 4B LA K SA 1 5B Rl & )5 19 1814
B 4 BTSCs T4l CD133 fyise Y f ftE (x200) B 5 BTSCs AL/ b 41 il GFAP fie i

PG AR (x200)
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Fig.5 Differentiated BTSCs positive for GFAP
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Fig.6  BTS generated from differentiated BTSCs with CDI133

positivity (x400)
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