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Effect of Isoflurane on Expression of BDNF/Caspase3 and Notch
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ABSTRACT Objective: To explore the effect of isoflurane on the expression of brain derived neurotrophic factor (BDNF), Caspase3
and Notch signaling in neural stem cells. Methods: Cultured hippocampal neural stem cells (NSCs) from newborn mice were divided into
control and isoflurane groups: control group was treated with O, for 2 hours and isoflurane treatment groups (ISO1.0 or ISO1.5) were
treated with 1.0 MAC and 1.5 MAC of isoflurane for 2 hours respectively. Then cells were cultured in the incubator with 5% CO, and
37°C for 24 hours. And the total RNA was extracted from cells and the mRNA levels of BDNF, Caspase3, Notch2, Notch3, and Hes5
were measured by Real-time PCR. Results: (1) Compared with the control, isoflurane significantly down-regulated the BDNF mRNA
level and up-regulated the Caspase3 mRNA level in the neural stem cells; (2) Isoflurane significantly decreased the mRNA levels of
Notch2, Notch3 and HesS5 in the neural stem cells; (3) The effect of isoflurane revealed a dose effect---compared with ISO1.0 group, cells
treated with 1.5 MAC of isoflurane suffered more influence. Conclusion: Isoflurane exposure suppressed the BDNF expression and in-
creased apoptosis of cultured neural stem cells, and this effect possibly mediated by Notch signal pathway.
Key words: Isoflurane; Neural stem cells; Notch; BDNF
Chinese Library Classification(CLC): R-33; Q593.2; R614 Document code: A
Article ID: 1673-6273(2017)01-16-04

MU T M2 R R GE A 28 1 3 B MAS I RE R A, (0
JE 5 SE QAT A P T et 2 A0 i 0 2 W e 22 K R 2B

RS

St I PR L H A RRER 2 — , B AE I R 3]
Sz RN AR, S IRbEN B AL R T A 2 B T
[P R e R SR B A9 2 W S TRk 2 52 ) R X A 22 )
KH , FECELILS A3 K w BRI EE T RS R
He i AT LU 8 A I A T S i 2 AR O B T T A Eh e AR i

* I - E R A RBE RS (81401109,81571309)

FEARTHRE

Notch {5551 R P E Fh 28T 4 L - Al s 1O SR BE DI 3%
TEMZ A B A EAE R, dERpi o T A on |
M AT Z RIS D AR R BB A B, S U AT nl g
1R Noteh {5 S1f i A A Y22 I REN. (RS e S 1

VRS JHARLL(1986-), L0 i, IR ST 0, J2 B SRS 5 I 5T, E-mail: zch4610@126.com

A ETESE . TAT, E-mail: xskzhu@fimmu.edu.cn
(ks H#:2016-06-03 32257 H 1 :2016-06-20)



IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol17 NO.1 JAN.2017 - 17 -

2xH L Noteh {755 H 5 3 K 83 7K ST 15 M 480 22 T~ 44 i 1) g
FERTERE o PRI, A S0 DA/ BRI S5 43 B AR5 28 T 20 B, B
T RS T 41 MR BDNF Al Caspase3 L) Jz Notch {55
T PR AH SCSZ AR AL ) mRNA ek 1E
1 Bk %
1.1 ##

AT HMRIE TR E 14.5~16.5 KI/NRNG LK T
O, &4k %5 . DMEM/F12(Hyclone ) , 20 mg/mL fi§
P % £T 4E 40 g A= K I T bFGF  (Peprotech, 100-18B, USA ),20
ng/mL |- Sz 4f 14 K K7 EGF(Peprotech, 400-25, USA).,

HALH . S5 (T2 ERARRA R ), TRIZOL
(TAKARA, 108-95-2), J %t 5 & # £ (TAKARA, RRO36A),
SYBR Premix Ex Taq(TAKARA,RR820A),

SCEAY R . TEHIRAIME RS FE4E  (Thermo Scientific) ,PCR {%
(Thermo Scientific), 22} % B PCR {¥ (Thermo Scientific Piko-
Real),

1.2 LWHE

AR T M 5 TR S T BN BUR LRI, 4358
55y, 375 T 0.5%JEE 37 C TR IH AL 5 min, [13E 1S B0
% &, SRJSNA DNase [ 50 U/mL #%% 10 min, 200 H 7
ThE B0 5 AN M VE TR TR T DMEM ik 3 vk, A
F R TR R AL R A T AR T, B T 5% CO,37ClH
EAE PR TR

FERGEALIE  BEFR A R AR 43 %t BREH, 1SO1.0 ZH A ISO1.
5 H =BG INAE P AT AR, Hodh 1SO1.0 4141 1SO1.5 21
G345 T 1.0 MAC, 1.5 MAC (1 5 90UBEAb 3 2 h, X IRZ145 T
O, 4bFH 2 h, K J5 30 1F 3 5512 (5% CO,, 37°CHE I ) IE R 24 h J5
ISCHR A AR ASHE R RNA

LR FAAKGI : TRIZOL $2HL RNA J5 , (i Fi 5% i) &
U 8 cDNA, 8K )5 #5417 32 i 52 78 PCR(Real Time-PCR)#:
il BDNF, Caspase3,Notch2,Notch3, Hes5 3 K AH X} F 4 2 %
[4 Gapdh f) mRNA Z2i51% . RT-PCR 5|#JH TAKARA /)]
B AR 1 FR .

% 1 RT-PCR 5|41 5!

Table 1 Primer sequence of Real-time PCR

Gene Forward Reveres
Bdnf TCATACTTCGGTTGCATGAAGG ACACCTGGGTAGGCCAAGTT
Notch2 GCTGTCAATAATGTGGAGGCG TTGGCCGCTTCATAACTTCC
Notch3 CTTCCACTGTGAGATTGACTTGC CTCGTATTGGCAGTGTGTGC
Caspase3 AACCAGATCACAAACTTCTGCAAA TGGAGTCCAGTGAACTTTCTTCAG
Hes5 AGTCCCAAGGAGAAAAACCGA GCTGTGTTTCAGGTAGCTGAC
Gapdh CCAATGTGTCCGTCGTGGATCT GTTGAAGTCGCAGGAGACAACC

1.3 Grit=abiE

FH SPSS19.0 SATHIRG 4301, B H x+ s Form, K4
Z ) A TR 3 25004, R RS LU A i A 7 O 25 55 A
B 2 7 2257 UR FH LSD-t K556, 77 22 RN 55 WK A Dunnett
T K, ¥ P<0.05 Bf A G240 o fFG 1IER SR LI &2
[BIAH 54347 R A Pearson 4555, % P<0.05 RIS TR L.

2 &R

2.1 BREREGSIN TEMHET A BDNF mRNA 7k, Hif
JAT-E & Caspase3 #J mRNA Fik

BDNF 2 2 T 40 1 5 R D) RenY S 2 A A+, 3647
BT RSME SR A2 T 40 5 S b A 35 , A T BDNF 1)
mRNA FikAEfb, WE 1A FiR, SR B T 2140
Jfif¥) BDNF mRNA 33k , 5 el B b s kil Vs . b3t
#H 1SO1.0 #1 ISO1.5 () BDNF mRNA 7K 5 (0.776 + 0.008,
0.364% 0.058) 5XTHE O, £H(1.458+ 0.048)AHILIEH W24
(P<0.01), [RIA, FRATHAM T 5 slbexd 40 LA T o4 A, S5 an
& 1B s, ZbHH2H 1SO1.0(1.783+ 0.062)F1I1SO1.5(2.267+ 0.056)
HIPE T AHCEE P Caspase3 FRIRHXTHE O, 2 (1.479% 0.049)
IR (P<0.01), B F RUe b BRAL (A 2 T AR T,

o
*
*
N
°
*
*
*

Relative casp3 mRNA level
© © =2 a9 NN
o o
Relative bdnf mRNA level
- -
° 2] <
4 J

S i

o
(-
o

°

[ ]

T T T
ov A N4 g S g
& o o o
N @ @

&

B 1 FAERES SR F#22 T 485 BDNF 1 Caspase3 EEFiA
i34

Fig.1 Effect of isoflurane on the expression of BDNF/Caspase3 in cultured
NSCs
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Fig.2 Effect of isoflurane on the expression of Notch2 (A), Notch3 (B) and HesS (C) in cultured NSCs
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