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Abstract: To study the attachment, proliferation and differenciation of neural stem cells (NSCs) on surface modified
PHBHHXx films and to establish the theory of PHBHHXx application in NSCs-based brain tissue engineering. PHBHHx film
was fabricated by a solution-casting method, and the morphology of the film was observed under scanning electron
microscopy(SEM). The films were treated by NaOH or lipase, then the surface hydrophilic property was characterized
using water contact angle measurement. NSCs were isolated from the cerebral cortex of rat embryos on embryonic day
14.5, and cultured on surface treated PHBHHx films. The morphology of NSCs attached on the film was visualized under
SEM, and the survival and differentiation of NSCs were observed through immunocytochemical staining. Compared with
the untreated PHBHHX films, the water contact angle of NaOH or lipase treated PHBHHXx films decreased dramatically, and
the number of NSCs attached significantly increased. NSCs survived well on treated PHBHHx films and differentiated into
neurons and glial cells. The amelioration of hydrophilic property of PHBHHx film improved its biocompatibility with
NSCs. PHBHHXx can serve as a novel CNS tissue engineering biomaterial applied for NSCs transplantation, brain repairing
and regeneration.

Keywords: PHBHHXx, neural stem cells, surface treatment, biocompatibility
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1 HB5%%
1.1 PHBHHXx B9 $I & & FRE A%
1.1.1 PHBHHXx JERHI%&

VAR & 4 PHBHHx B, 15 mL &
% 0.5 ¢ PHBHHx, 60 ‘C/KIEHIY 1 h, 38X
fiEF, BERARMBIA 9 cm BEEEREFRILAp, iR 4
FUitER 1~2d, FFRIERUGE T 4 CAk 2 .
1.1.2 PHBHHXx 53R e iE & 4b

22405 1) PHBHHx 5 3% 1 o e b 3
FAA AT X3 R . XTHEZH (Control) ANl
FEATALBR ; BRALFEZH (A), FH 2 mol/L NaOH %
HEALER 1 WP EAbERZE (L), ARMEEE (L3126,
sigma) 37 ‘CAbFE 24 h BY; WH+HRALFIA (A+L),
NI 37 ‘CALFHE 24 h Ji5 2 mol/L NaOH ‘% iz Zb 3
1 h; Be+EEAN 4 (L+A), 2 mol/L NaOH E i 1 h
JE N i 37 ‘CAL3H 24 h,

YRR 2 BT, PHBHHx JEZ 75% Bl
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W2 h, ZRAMERRGTIE . R4 1 h #FTHE
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Broe ki g hEGF Ml bFGF, JFEIN 1% 14 i
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VR 3 WE LA 5% M TE R LLAE I = A 1 h,
H— W B —$T (Nestin 1:200, P tubulin
IIT 1:200, GFAP 1:500) =B F 2 h 54 Cilik,
U H DL PBS ¥E¥ 3 K5 5 FITC brid 3t THE 3
BEIRME 2 h, UL DAPI FRicdil (iR,
5min), VA 50% M HMZE ik E A, PO AR
AL
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BRI AN A B-tubulin TIBHYE: A #2800
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52 )

24 fLIGFEMCH, HF NSCs FERhZERRAL )
PHBHHx 3R, VAR BE3i5% 7d, DAPI
Yo 5 Tt BB (| 3), 45N,
HARAIEH (3A) M, B Ab N T
NSCs 7t PHBHHx JEERTH BMGRAE R (3B),
i P UL %3 158 2% T 200 L £ S A 1 Ao 48 200 R O
AHEE (3C, D).
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Fig. 1 Water contact angle after surface treatment. A: NaOH treatment; L: lipase treatment; A+L: NaOH treatment
followed by lipase treatment; L+A: lipase treatmemt followed by NaOH treatment. * P<0.05; ** P<0.01.
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2 NSCs{RIMEFRETE

Fig. 2 Cultivation and identification of NSCs in vitro. (A) Neurosphers. (B) Nestin positive NSCs. (C) GFAP positive
astrocytes. (D) B-tubulin III positive neurons. Cell nucli stained with DAPI (blue). Nestin, GFAP and B-tubulin III

were in green. Scale bar=50 pm.
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XJTU-YXYEMO0856 %3000 30 um XJTU-YXYEM1476 x 1000 100 pm

3 NSCs 7EBU AL ER 5 B9 PHBHHX A% 3% H #9 M &E 1E0R
Fig. 3 Attachment and survival of NSCs on alkali-treated PHBHHx film. Scale bar in A and B =100 pm.
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4 TERQMERY PHBHHX IR FREINL M4 4 HY NSCs i& S
Fig. 4 NSCs viability on the surface of modified PHBHHXx films.
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Bl 5 NSCs X4 PHBHHxX FERMEA S LI1ER
Fig. 5 Differentiation of NSCs on the surface of PHBHHXx films. DAPI was in blue, nestin was in green, GFAP and
B-tubulin III were in red. Scale bar=50 pm.

R WA S BE A B3R SR 0 A0 AT 29 909% 11 2
MR AT I Bk (B 6), FEXRPE, sk
“}B tubulin TTTRHA: #2250 GFAP FH4 200 At Jie it
YLy L (1.37) BH AT HAE PHBHHx i -

71%

51%
L (2.14), >
= PHBHHX film Coverslip
3 Tﬂ'% Nestin+ Tubulin+ #E GFAP+

AR S MRV LRSI g nscs st PHBHHX RE AL HLAI
I IS R A T PHA & I 4F SR A Fig. 6 Differentiation of NSCs on PHBHHX films.
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LT AR P32 S A R A A R 20
TA&F PHA AR R R ATR, AU GE
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AN 3R T IR AR PR EE Y 30
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(Polyhydroxybutyrate, PHB) FI323E T FR-2 3K,
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255 BN IR B PR RE NS B 35 PHB 3R
55 LT AE ALY R W AR A1, NaOH AbBEX) PHB
A R A Y i 3 AN B PR AR S v A
(NaOH) FIR %} PHBHHx fI5 3¢ i gk 7 Ab ¥
S50 R AN B AHE T LUE R TR PHA A4
bR b TR, W0 b 3R TR 1 YR SRR
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T EIRAR 22 A/ NI L RS TR R
e AR TE T 40 M A RS T A U R AT AR G, e
4l NaOH Ak BRASCR 500 2%, i HL AL B 5 1)
B, OURARHRE, RERTRAE, PR R —Fp A
146 %4 PHBHHx 536 1A e e T B

NSCs BcAZE YIRS A YT B 2451405 Tk
AR B LA K T il A EURT RS A
Al TR B A IR, 6251
A RN NSCs A RAFRIAA M, BEAS™ A= 4
M, AN AR . PHA K 240K

£, 415 PHB, PHBHHx I PHBVHHx 2%
T T PR B SN il 22 f S B g 72840420 g
o PHBHHx AEHE S 52 T4, ph2ie
TR LA AR T e, Xu 4R
fORT5E 3 W PHBHHx 14 g NSCs 1A% 55 3 kA
BEA MMM 5 NSCs AR A,
FHREASIA T NSCs [Tty m b, AW 4s
SR, X PHBHHx SR Al ab B AT L) 3G
Bl NSCs 78 H AR i W5, 1 H. NSCs 1 1
A 50 R T B I e R, AR ORI R A Y 2 4y
fLfigJ1; e &AM LR 4EHE T LA tubulin TTTRHME
IR 2ot £, X5 Xu S RIE R IT 4 R —2L .
BRIz Ah, ABIFSE 0 2 RS T 1 2 b i 1007
W, (1 Xu % RAIK) 10%FBS (% 1%),
A M B NSCs JRA MM GERE f1, ik
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53 A B RE S 7R AR N AP — 203858, — 7 1 AR
A5 2 SRS AR A M B AL T ORAE , [RIE Sy HEAE i
PR M2 ) e T G T 19 5 Al e R
BE5E T LA

AHF5E IS R H NaOH % PHBHHx 17
FMALPE, ¥ANT PHBHHx R E KL S5
AT AR EYAZATE, 2 NSCs f I AE
K EABEREEFRAME T, NSCs £ PHBHHx %
T AT DIARSF I AF T, 10 L RBAS PR AFRE A 1 3
SR IR Z m bR S . DL ESS R — R
PHBHHx & —FhlE# A0 iy P ik th & R G024
ST SRR 25 T 40 B A 17 200 i 3 A
MR TEM AR MTReEE A AR
1Z W AT
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