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Mild hypothermia reduces neurons apoptosis after
OGD by up-regulating Sirtl
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Abstract: To investigate the primary neurons autophagy and apoptosis after Oxygen Glucose Deprivation/
Re-oxygenation (OGD/R), and to explore the effect of mild hypothermia on autophagy and apoptosis,
following methods were used: Primary neurons culture and OGD/R model was established; the neurons
were divided into the normal temperature group (37 “C) and the mild hypothermia group (MH, 34 °C ) ;
The cells viability were measured by CCK8; cell apoptosis were measured by TUNEL; The protein ex-
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pressions of Sirtl , Foxol, p53, Rab7 and autophagy related genes such as Beclinl, LC3 were detected
by western blot at each time point; The neurons autophagy flows were detected through transfection of ad-
enovirus mRFP-GFP-LC3. The primary neuron cultures were successfully developed, and the OGD/R
models were established ; Western-blot showed that the expressions of Sirtl , P-Foxol , Rab7, Beclinl and
LC3b/LC3a were gradually reduced, especially at 12 h after OGD/R, P <0.05; However, the expres-
sion of p53 was increased, P <0.05; In MH group, the expressions of Sirtl , P-Foxol, Rab7, Beclinl ,
LC3b/1.C3a were obviously higher than those in NT group, P <0.05; And the expression of p53 was ob-
viously lower than that in NT group, P <0.05; in R6 h + MH group, the rate of neuron cells apoptosis
were 20% +6.7% , lower than 56. 8% +7.6% in R6 h + NT group, P <0. 05; mRFP-GFP-LC3 adeno-
virus was transfected into primary neurons, the autophagy flow was detected by fluorescence microscopy.
Compared with control group, the autolysosomes were reduced, but autophagosomes were increased after
OGD/R, P <0.05; however, compared with NT group, the autophagosomes were reduced and the au-
tolysosomes were increased in MH group, P <0.05. In conclusion, mild hypothermia therapy could in-

crease the expression of Sirtl, Foxol, beclinl and LC3b/LC3a, but decrease the expression of p53, so

as to promote autophagy and reduce apoptosis.

Key words: mild hypothermia; Sirtl ; neurons

WAKHE (mild hypothermia, MH) , H fij# [
WESEHE 32 ~35 °C, 2 A Sf ik 3 45 il i iF 5
S AR T AR GUN He . R K i B
MZIhRE . PGSR R R A7 % %, (R
BeAE K E ARG WA B L, SR
A, WA A AT LRI A AT . HATAH
TR/ -3 7 $145  (ischemia reperfusion injury, 1/
R) S ALN . 400 N5 M40 RORIR T RE &
AL, AUMESRAE . BWE . HT-SFIE 2 A S AR
FHUHIA DG, W AE G L/ PR T b R TR B
ZRNTE, BOREZIEERY], AWS5 Tk
I A A 2 R BT A R e A S e i)
BRSR, ARG A%, A S5 TGkl
PR O 0 BAE B A, IR SE 58 AR TR T e
PR A MR FERG DRI E AW H FiR Wil . A
SCREE A SN S HRAR D AR S5/ 2 (oxygen-
glucose deprivation/ reoxygenation, OGD/R) J5JE
PIZETT W AR T 1 0 LA SOTEARGIE X W AT
A2, AR T IR FE 2o iR E I IR 1Y
IS BT S A BB AR

L ARSI

SPF %% SD KEUBTAER (1.d ), dfiliR
SEgR LR, iR RTIES . B 20150029,
A F842 No. 44008500011874

1.2 SEI4H4E

@O IE# T4 (C); @ 0GD 3 h4l (0GD);

1.1

® OGD3 h/R6h %A (R6h); @ OGD3 h/
RI2h %41 (R12h); G OGD3 h /R 6 h W1k
A (R6h+MH); ® OGD3 h /R 12 h K4
(R 12 h+MH),
1.3 FEXEAE
1.3.1 BRMAZTmpERE S

1) JFACHIZCAN I 15 75 F A6 1 2 R R
TN 0 =75% CRHR TR R R, Wik
W s T BRI AR P R A L A, B A%, 0.5 ~
1 mm® /B fE B w = 0. 125% [ 2R A i, 37
CIHAL 10 ~15 min; WRAT 10 K, B L, HE#H
fE2 K, 200 HuEMug B3, 87K 800 r/min &
03 ming FF LW, AR (& ¢ =10% i54- 1M
THHM w=0.1% BHLH) DMEM £330 ) Ak, K4
M R HEE A 5 x 10° A/mL J5 R, K53:4 ~8 h
Ja, AU RE R A, TRIE SRR (F w =1%
GlutaMAX ., w=2% B27 il w =0. 1% 31 Neuro-
basal A), ZAIE;FE 4 5 Kal L T )5 224 Fhik

2) JERIGTTRIE RN E R IR E 5 KW
A, FF LV, PBSYE2 UK w=4% 2R P EEH
E 20 min, PBS &3 ¥K; w=0.3% Triton-X 100 &
%20 min, PBS ¥E3 ¥K; w=5% BSA &f}4] 1 h;
5K A N B-tubulin (B2 Abcam A F]) —4i
(1:200) 100 pL, 4 CEERBFE SR, PBS 2E3 1K
Iz, W& 37 CHEFE 1 h, PBS ¥k 3 iK;
JA DAPL 4% 3 min, PBS 3 ¥K; #ob i
HE

AN o



136 HlREE2ER (BSREERR)

5 56 &5

1.3.2 #8444 H A (OGD/R) KA 44
HR AR RSB TRELA ; di
Ft B, hnifs PBS, BEFRARCE T AR 10 B
MMEdE TG, Fretm ARRRE S 95:5 N, CO,
(W #Z10.2 L/min) , @< 1S min J5 M50 E,
WIRENE IR G A TE, BA 37 CHFRAE
FSBETT IR OGD 5 M2 M 3% 35 & b B 1%
FeMR, S3AE T 37, 34 CHEEEFREHE A 6.
12 h, iy OGD/R AR K WA

1.3.3 CCK8 #mzmpei& A 4ifulh 1 x 10°4~/mL
BeRp o6 fLl, KR 2% 5 K, B 96 Lk,
#H17 OGD ¥, HfLIA 80 pL w=10% CCK -8
VEWRIREERT TR 4 by FHERIR S A {XAE 450 nm
PASHEATREI, I E BEALIROBIE (A) 5 SRSk
SCETFR AR, HRALN: AR % =
1.3.4 Western-blot %M & & 69 k& $2 B4R
EH, WEOS TR R/DERGIE N5 S,
SDS-PAGE Hiyk, 80 V HUEHITK, Frkemmit A
I D 120 V5 BRI LR D 300 mA, 46 H 12
FI R/ B B JEEIN) [B] 5 PVDF EE w = 5% BSA Ef
PR IR A 1 b, o 5 —PT I —4t; ECL &
JEM ACB = 1 LIRS, WA, Mk ROk
G TR 5 o Sirtl | P —Foxol | p53 —Hi (3%
Abcam /4 F]), Beclinl | LC3, B —actin —H{ S RPT
KE =P (Z£HE Cell Signaling Technology /3] ) o
1.3.5 TUNEL ¥4 2t A = FE R,
PBS ¥ 3 K: w =4% S8 H EEE 52 20 min, PBS ¥k
3 fihw =0.3% Triton — X 100 FJI& 20 min, PBS
PE3 X; AN 50 pL TUNEL Je iR G, W&
37 C/ i 1 h; PBS ¥ 3 ¥k; DAPI Jez, {58 7¢
b AARAS I fl 22T T

1.3.6 Ad-mRFP-GFP-LC3 #-m| g »%% GFP 7£ /iR
PERREE AR, L8O S5 1 IR B B S H)
fE78 BRI, LA RE R S B VRIS A . a0
R AREIE R LG, A Esot2 TEaw

B-tubulin

G, WA N LA, A AR A A BE L Rl
A, WEZONEOIO6, @l ARPER AR
AT LATE M9 8 WA A 3R 5

) JRO T 5% e O 0 S e R AG I n BH P o it
@ dE (MOI {fH 0, 50, 100, 200, 400) =#EH7
mRFP-GFP-LC3 XUAR IR 2 ARG IR 0, B 5R 8
h J5 Pl RS IRE; #2448,
72 h )5, JPAESOEE B T A GFP 3t, B
PLZEEE 10 SR, 20 )3T 55020 i B 880 e 2 0 51
AR, FEFFE TR,

2) SRR WA T RS B W O AR A e R,
H MOI (B4 100 1 B 14 % BE 9 ¢ S mRFP-GFP-
LC3 AR TE ARG IR, 5597 8 h 5 F it
B 3K, RIESLE T OGD/R 12 h i
B, I BRI A s SRS, R SRILE T
WOLILIR M AT P TR
1.3.7 it abr W SPSS19. 0 Aoy
Bsgeitot, o3 BrAs 20 B Bl Al 8 + prife
% (x£s) Fon, KRMABRHERTT 20 (one way
ANOVA) #EfT4LIE] HAL, P <0.05 FonEmAf
Gt Lo

2 SRR

2.1 ERMETHERSEE

2 B-tubulin GREHE L, A& T4 i
4lifEE90% L b, WK 1,
2.2 #F OGD A[ERfE FHE TR EMEER

SRR eSS d 5, 1L OGD 0 h (Con-
trol), OGD 1 h, OGD 2 h, OGD 3 h, OGD 4 h,
A3 AR CCK8 U 7 #2580 40 B 1) 15 1, 45 % &8
N, OGD 1, 2, 3, 4 h 2 JC A6 %57 5k
71.6% +2.6% . 59.9% +7.1% . 53.9% +3.9% .
45.0% +£2.2% , WA HA T ER, PlZe oo i
FEIGERBW T, P{E¥ <0.05, AT I, OGD 3 h
PR TOAFTE e de e 50% , PLFRAT 1% OGD 3 h
YRGS, WE 2,

Merge

100 pm| *

100 pwm

K1 R S e

Fig. 1  The identification of original generation neurons
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