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Effects of hemolysate on primary cultured mouse cortical neurons

WANG Yue—fei, LI Ming—chang, ZOU Chang—lin, TAO Hong, WANG Wei, CHEN Qian—xue. Department of Neurosurgery, Renmin
Hospital, Wuhan University, Wuhan 430060, China

[Abstract] Objective To investigate the effect of hemolysate on primary cultured mouse cortical neurons. Methods The cortical
neurons were isolated from 1~3 days newborn C57BL/6 mice, cultured and identified. The cultured cortical neurons were treated with
different concentrations of hemolysate. Cell survival status was assessed by morphological observation and cell count methods. Cell
apoptosis was measured by Hochest33342 fluorescent stain and flow cytometry. The expression of apoptotic pathway related protein,
cleaved caspase—3, were detected by Western blot. Results The rates of NeuN-positive neurons were (92.24+1.16)% 7 days after the
culture of mouse cortical neurons. Hemolysate significantly increased the damage to the neurons and reduced the number of adherent
neurons in a concentration dependent manner. Hemolysate significantly increased the rates of Hochest33342—positive neurons and the
apoptotic rates of primary cultured mouse cortical neurons, and up-regulated the expression of apoptotic pathway related protein,
cleaved caspase-3, in a concentration dependent manner. Conclusions That Hemolysate can significantly inhibit the survival of cortical
neurons may be via up—regulated the expression of apoptotic pathway related protein, cleaved caspase—3.

[Key words] Hemolysate; Cortical neuron; Cell apoptosis; Primary culture

Ik B T BE ML (subarachnoid hemorrhage, ot T
SAH) SR LA PR AR . BFAc B | T
2RO T IR M T BEAZ 0 1 FE S PR A ki L1 DEREEAZTAG B AR ET SR
M A 7 D0 B R A TTRY 2N IEANTE - Bhuiyan SE007 AT Ik BZMETTHY 23 B VB 97 K
o ARSCRVIERIN AT B = J5AR S O AIE F OB A SR AL 2L, fff i) i T
B IR /N BUIG B 2R TT I 5 S HARSCHLL, h RBRIRER /NI RS B R A B 43 S R L
B A R 2T PR T A AR B A P R A R O VEF B R B2 )2, 37 CCoKI T AK 20 min, S5 55 20% i 4F
Al REALH L35 A DMEM/F 12 55 3# R 1R AL . B0 5 minJ5
F+ L3, DMEM/F12 58 83l g Heph T 2 i
QIR 24 h (7S FLAH, & F 37 C . 5%CO. 4557

doi:10.13798/].issn.1009—153X.2016.11.012

S 7. Sr S g A L > ek
FATH : EF AR S (81171112;81371272) NSRRI 4} E; AR £ ﬂE IR
P4 8043 430060 BRI, DU AR BE e W22 AR T BR 6 2 Neurobasal 56 23 TR , 45 2~3 d 24— VO, 180 e
B AMCHR L E A RIS RRERH (I 2) A2 WU T LA AN M A G BE T A R AR ORI

HIFEH : RS, E-mail : chengx666@sohu.com K FH NeuN F1 DAPI 28558 S U f0, 5: X 21 it e B 1% 72



—690—

FREIE RSN 2016 11 AEE 21558 11 5] Chin J Clin Neurosurg, November 2016, Vol. 21, No. 11

7 d B JE AT TEE

1.2 dn i@ s 3 = M 6 4] & S0 Matz 36507 0 45 o
TCWR AT, X B B AF e CSTBL/6 /N BR AT
U 2 ) 4t BV 1 om0 VR SE 52, o7 B E
F-20 CT vk, 4-80 CHBAGIE VKAE A1 37 CHIR
F2 AR 5 R 3 000 %4 /min B0 20 min, B2 1L
W IH =) B T80 CARIR VKA A7 45

1.3 F¥aa BURSMNGFE T AW 20T, DIt
2R IR WA T, e IS A 7 04 1:10.1:100
1:200,1:500 , 1:1 000 437 1L ¥ fife 7= 4y Ab BREAH Ko AN
B LRV = o R, HL 6 2

1.4 BAFIR MG Y24 h5 , 7585
e T SR 2 2T RS B KRB

1.5 gmfeit g IR B 2T L) 41074 /ml 458
T 24 fUAR , M % P ) A0 B 24 h )5, FH PBS PR
P, BRIAENGBE Z 40, 585 A 0.25% i it 11
AR EE AT L, WS 2 B, R T AR TR

1.6 Hoechst33342 # & W4 J5AC K JE M0 1x10°
Al 2R 6 FLAR , 1 W74 (1:1 000,1:500 . 1:
100) 4b ¥ 24 h 5 , F PBS PRI HIK , 4% 2 R EE
IR E 52 15 min, PBS PE 3 YK, A Hoechst33342 4t
{6 BGEEE YL 7, 10 min, ] PBS 38 1% 2 W0, BLad Y6 I
KB R RS WA T E . IRERUEE T IR R
B¢ 22850 X Hoechst33342 Y (@ BHPE A 28 0348
1.7 A g oA Bz 20028 0 48 M T
(1:1 000 1:500, 1:100) Zb ¥ 24 h J5 , W S 40 i,
PBS ¥ ¥ 2 & B0, 5 B3 L 1A 300 pl Binding
Buffer A0, A5 wl Annexin—-FITCIE2] J5 ,
FEAIA S Wl UL BEIR S, 2 T 86 10 min,
S D B AR I AR AR IR T, H Cell Quest B4
B3 v = R e

1.8 SR PP ik Ao m & G 69 &k MR ) & 1 e
A 25 R 4 B VR % ) (1:1 000, 1:500., 1:
100) Kb B 24 h J5 J2 JZ #4000 B 1, >R A CBA k3t
TTERFE R . BUS0 pg B LA 12% T B 5L hm
i 0 — SR PR s T PG s LK, 701 VLYK 120 miin, fEL 3
200 mA HL %% 90 min, 5% Wi N5 A4 W &= d B 1 he LA
B/ cleaved caspase 3 2 W EHIA (1:1 000) .52
L GAPDH £ e TR (1:1 000)4 CHFF 147 5 Ik H
THUE RIS 1 h T TBST BRI, BB LA i

B
5o

1.9 %t F o4 K SPSS 16.0 8 A A T8 047,
EBS IR L xxs T, BT 2Z 45 f
LSD—t K5, P<0.05 N 22558 G it2r 2 X,

2 & R

2.1 BRI RE R BEAY 2 U R R WA T
ORI, A S R B, TCOS S, Gk s 5 7%
4 hJ5, AU IR A G BE AR K A R 2T B & /N
G IRAME SR 24 WS A AR RE | 58S 2 A
K, AR AR B2 ) A D e RN 3R 3~5 d, s
JUHLARLT , 3R H BN, g ) g 2, R L
HH b 5 o A4 B L 2 B A e A K IR AR B SR 7~9
d, A TCAE KORAS R, A0 22 1) % A A2
SUR IR, S AEe T A SRR TE 28 A% b ]
BB 40 A B2 (B 1A) . LA NeuN F1 DAPI %3
BENCRUGE T AR e M oo A 7 2 R A 37 7 d
) NeuN FHYELH %A (92.24+1.16) %, VLK 1B,

2.2 iR IE MR MR B R EAY 2 U A F W R
MRS A PR 24 W, B2 E M2 oA 145
GRS, 20 L G B 1 AR, SR AR89 1 i, 20
L5 A R L, B 280 i e, ELBE A I VRV e
POy P A S o A P A S R (1 2) o

2.3 SRR T M AT I R B A % UM E R R R
5506 HRZHAH L, 0 903 ik 7 ) B S k2 Jg J2 i 2850
B, 1 LA TR R RGN, Al 2o 2 B R R
#(P<0.05;1813).,

2.4 Hochest33342 & &4 R MIRIEM = YER 24 h
J& B R UL IR A s A% G B TR A i 2
JCA] DAL R S T/ IMATE WG 5 1E 8 X6 B4 Rz 2 A
UM GO ALY T STIR Y . A I
A=y e BESE N, K2 28 T i AR A0 SN B
1M1 H. Hochest33342 FH M 40 il £ B S ek 2D (P<0.05 5
El4),

2.5 SRIEME YR EANZ AT RN
A RRAATIN 25 5 s, 5 TE 0 RRATAR L, Bl I
VA T BE S N, 2 2 P 28 T R TR S B A 3
P (P<0.05;K5).

2.6 SRR TR K EAZ LA T AR B A RA
e Rrn S5 IEH X HRALA LY, Bl IRV A R
H4TN , cleaved caspase—3 & 1 A F A 7K - 12 12 A I 1
hnaE(P<0.05;6) .

34 i

LR e R A A AL, e L
L ok A v AP A ) SR BN BRAR N B
R ZARRHUN REAT R0 e Hh L A v i i 2
28 AEIFANREN 0 MCE M R D REAZ UAE IR . Bl 2220



FHEIER RSN E 2016 42 11 A8 21558 11 H] Chin J Clin Neurosurg, November 2016, Vol. 21, No. 11

-691-

JHLYA T2 A 22 D RE A0 0 A B AR A 2 — ,
MR TTYA T AT LB R S ) ) pp 22 T RE R A
ARWTFEIE I PRSP SR /N B SR AR T, 1 T L9
) U AU R P IR AR R IR 20X i
FJZAREETTRY R o

VATERITFE B2 22 ek i PR SR A R st O A A 1
PR 2 AT ORI TR SR A IS | A S5 o 1
VIR TR A5, S 2200 H M O RO IF 9T T 24

FYAAGIV
PR o

REE5 " S R ¥ a: .

B 1 DR EBEAZTARIERT B EF R
A. Bl E A8 £ B AL T ILEEIL(x100) ; B. NeuN %98 32 58 3
&, & I (x400)

Sas ¢ e ‘c’f‘.{ i S ]

B2 )RR BN %R R R ik s R A AL 324 h
J& 8 £ R ARAT T LT 5 E A0 (x400)

A, B AR LB, 1:1 000K 48 ;C. 1:100 WD, 1:10 8- E 4

ey

£ i
EN o
= Senene]
% e
2 2]
& e
- ':.:: =
S O
) %) Q'
'\Q N‘"’ .\".1'
MR =

B3 i 75 M7= M3 ROBBEAY 2 70 aa e A B 8% e
* P<0.05; %% P<0.01

€ 807 * %

% 601

; ; *

= r

& 40' :

~

e

M 204 2

£ 2

2 o0- S T T
S o $ »

ooo“’ ,\.75"“ R NN
17 5 8 7= 4

B 4 ik 75 3 7 4 RO R AY % 70 G Hochest 33342
FevbE 2m LA 2 2 A (x400)

A. B SR B. 1:1000 5% % 28 5 C. 1:500 7% % 285 D. 1:100 7%
B4 % P<0.05; %% P<0.01

AR A A | S A VR I A R kA A
Lo MARAI A A PR A A R P A A/, A R
HR LS I Y8R0 %o R 22 20 B A B A E Y . Juliet 55
LR AN [ P85 ) i R I 3 1 AR AR R 3% 1 /NI
Jo A AT S i P R LIS 2R E PR 1 26k . A IFIE L
E o NN I3 % D R LN B SR LEZEA k2 e (D
HRZM A AR AN IR B A it Y A FH AR ok
B NI 28T, & BRRE A I0B0AR 2 ) 38 in, #zs
TCI T R , K PR 28 0T LA RL R X b s AR
FHMG BRI BEAF 5T 0 s S — I YR 49 i 2T 2
ISR LT 8, P B8 O 55 L 5 I 38 AR i 5 %) Ao 22
YL ARAT — 2 B VE T, (H TN 8 7840 S ity 24
A IR RE [ A i 7= ) B 2 2 e I R Ry
R AR AT IV Sz S I A A T s I Y fi
PR AR T ARSNE SR G K S22 00, 25 R R B,
IR it 7= PV UG B2 JZ A 2806 24 h i, FR 802K
P MLVRA e = R BE B s b . X SRR
b R R A T RER AR T A A .

PRNFSE & B, ARG A5 S 10 min BRI R



—692—

FREIERAE N 2016 11 AEE 21 558 11 8] Chin J Clin Neurosurg, November 2016, Vol. 21, No. 11

control 1:1000

104

10
103
3

Pl
102

10!

T , :
100 10! 102 10% 10
FITG

1:500

v =2 7 v T
10% 10 10° 10! 102 10% 104
FITC

%k
15+
. +*
£ 10-
#
4
% 54 . -
ﬁ - -
> & S &
o Q <& N
oo(" .\".\ N L
i i = e

B 5 i s B My 50 ROBBEAD 22 70 dm B = 89 3 o)
* P<0.05;** P<0.01

> QQ
L @ O
' QS N
& r\"-\ )\'GP s

cleaved caspase-3 m 17KDa

37KDa

D QQ
%)
3 R

cleaved caspase-3/GAPDH

B 6 ik s st RORE AN 2 U cleaved
caspase—3 F R MR
** P<0.01

JEMZICIE TS, 24 h G Z 00 cleaved caspase 3 [H s
MM H L, Park %"k Y caspase—3 ¥ P53 i)
00 TT LA LR o f e s, D G 7 e, 2 T ke 22
it o ABIEGE A B, AN [) e B8 I VR0V A 7 0 A B
JERZ IO AU TG 1 cleaved caspase 336
IR R, T EL R BEBOR, 8 R OK PR, X
PR M = Wy i/ A 28 ST B 2 B 5 A 42T
G e i1 B 2R/ W SRS 3 8 S S B N I
o St — DR AR .

(4]

[5]

9

(&% k]

Hasegawa Y, Suzuki H, Sozen T, et al. Apoptotic mecha—
nisms for neuronal cells in early brain injury after sub—
arachnoid hemorrhage [J]. Acta Neurochir Suppl, 2011, 110
(Pt 1): 43-48.

Bhuiyan MI, Lee JH, Kim SY, et al. Expression of exogenous
LIN28 contributes to proliferation and survival of mouse
primary cortical neurons in vitro [J]. Neuroscience, 2013,
248C: 448-458.

Matz PG, Fujimura M, Chan PH. Subarachnoid hemolysate
produces DNA fragmentation in a pattern similar to apop—
tosis in mouse brain [J]. Brain Res, 2000, 858(2): 312-319.
Ishiguro M, Morielli AD, Zvarova K, et al. Oxyhemoglobin—
induced suppression of voltage—dependent K* channels in
cerebral arteries by enhanced tyrosine kinase activity [J].
Cire Res, 2006, 99(11): 1252-1260.

Macdonald RL, Kassell NF, Mayer S, et al. Clazosentan to
overcome neurological ischemia and infarction occurring
after subarachnoid hemorrhage (CONSCIOUS-1): rando—
mized, double-blind, placebo—controlled phase 2 dose—
finding trial [J]. Stroke, 2008, 39(11): 3015-3021.

Cahill J, Calvert JW, Marcantonio S, et al. p53 may play an
orchestrating role in apoptotic cell death after experimental
subarachnoid hemorrhage [J]. Neurosurgery, 2007, 60(3):
531-545.

Guo S, Kim WJ, Lok J, et al. Neuroprotection via matrix—
trophic coupling between cerebral endothelial cells and
neurons [J]. Proc Natl Acad Sci USA, 2008, 105(21): 7582—
7587.

Sehba FA, Hou J, Pluta RM, et al. The importance of early
brain injury after subarachnoid hemorrhage [J]. Prog Neuro—
biol, 2012, 97(1): 14-37.

Juliet PA, Mao X, Del BM. Proinflammatory cytokine produ—



RIS MR 2016 42 11 A8 214558 11 H] Chin J Clin Neurosurg, November 2016, Vol. 21, No. 11

-693 -

ction by cultured neonatal rat microglia after exposure to
blood products [J]. Brain Res, 2008, 1210: 230-239.

[10] Juliet PA, Frost EE, Balasubramaniam J, et al. Toxic effect
of blood components on perinatal rat subventricular zone
cells and oligodendrocyte precursor cell proliferation,
differentiation and migration in culture [J]. J Neurochem,
2009, 109(5): 1285-1299.

[11] Xue M, Mikliaeva El, Casha S, et al. Improving outcomes of

neuroprotection by minocycline: guides from cell culture

L AU

and intracerebral hemorrhage in mice [J]. Am J Pathol,
2010, 176(3): 1193-1202.

[12] Friedrich V, Flores R, Sehba FA. Cell death starts early after
subarachnoid hemorrhage [J]. Neurosci Lett, 2012, 512(1):
6-11.

[13] Park S, Yamaguchi M, Zhou C, et al. Neurovascular protec—
tion reduces early brain injury after subarachnoid hemorr—
hage [J]. Stroke, 2004, 35(10): 2412-2417.

(2016-06-24 Witfii ,2016-08-16 & 111

T A A N A




