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[ Abstract)Objective . To observe the neuroprotective effect of overexpression of neuroglobin (Ngh) on the cognitive function of
Alzheimer’s disease (AD) double transgenic (APPswe/PS1dE9) mice,and to explore its mechanisms. Methods:The Ngb plasmid
pNgb and empty vector pCDNA3.1 were successfully constructed and injected into the lateral ventricle of AD double transgenic
(APPswe/PS1dE9) mice,which both led to overexpression of Ngh. Morris water maze was used to evaluate the effect of overexpression
of Ngb on learning and memory ability and spatial exploration ability of AD mice ; immunohistochemistry was used to detect the

production of amyloid B—protein 42 (A, ) in the brains; Caspase—3 and Caspase—9 activity detection kits were applied to detect
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detected by Western blot. Results : Overexpression of Ngb signif—
icantly improved the learning and memory and spatial explo—
ration ability of the AD mice(P<0.05),and reduced the activities
of Caspase-3 and Caspase—9 and the generation of ARy, in the
hippocampus(P<0.05). Finally, Western blot results showed that

overexpression of Ngb could inhibit the expression of Caspase—



— 376 —

BERERKZEZER 2022 F£55 47 H5 4 H8 ( Journal of Chongging Medical University 2022.Vol.47 No.4 )

3 and Caspase—9 in the hippocampus of the AD mice (P<0.05),and also promote the phosphorylation of p—Akt(serd73) (P<0.05).

While, after the treatment of phosphatidylinositol-3 kinase (PI3K) inhibitor LY294002,the activities of Caspase—3 and Caspase-9 were

evidently increased (P<0.05). Conclusion ; Overexpression of Ngb has a significant neuroprotective effect on the AD double transgenic

(APPswe/PS1dE9) mice, and the mechanisms may be related to the reduction of generation of AB,,,and the activation of PI3K/Akt

signaling pathway, and then the inhibition of Caspase—dependent apoptosis pathway by Ngb.

[Key words]Alzheimer’s disease ; neuroglobin ; PI3K/Akt signaling pathway ; Caspase

BAT /R % 5 R (Alzheimer” disease, AD) 4 & 4F
NI UL 2R A AR PR , o m R R B A A
TIREFNE 2T RE S 1M T B, 1T & 4F B (senile plaques,
SPs) fHZE [ £F- Yk 45 (neurofibrillary tangles, NFTs)
B8 BRI R 2850 2 R R AD (19 3 A 2 JLRR
fiE , 2 TC TR 2T BRI 2RI,

e & R K I i Caspases M & — R 11
WTAR ST 1 BRI HOA 2 A T-HL
il PRI N R 22—, WPk M T )E 31
i) Caspase—9 M JHT-$hAT ¥ 1Y Caspase-3 7 AD 1
RAFFEANE eI AD B SURITE B2
JCHY P T AR e 5 B YE R AR 1 (amyloid B-
protein, AB ) Vi B3 B T 28 11 (amyloid. precursor
protein, APP) RS2 (presenlin 1,PS1)5H] NFTs
SEREDIAOC, PRI, A~ e R 2 WG M T g & AD
B iA Y S

Burmester T 45 ®HF 5% & B, i £ 7 1 (neu-
roglobin , Ngb ) /F A — U BUHE A BR B 11 )2 0 A
TR, FE AT R JZE 5 el R
A N S5 HAT NS D BERY A B . ORI i B
R Ngb X AD ARG E T (HH A3 THLH]
R MW PR, AR SCRL AD B 3 [ (APPswe/
PS1dE9) /I FABIFFE S G2, 36 o M i 2 7 3 ol HLo
3K Ngb, WLEE Ngb YR 2 R4 7 H , JF 483 HAL
A 530 Caspase MO AN TR R A G,

1 #MR5EE

1.1 %54

B6C3-Tg( APPswe/PSEN1AE9)85Dbo/J it & 55 JE K /N B,
(Tg2576) W H B 5% K% sy s Ui 58 e, sh i vl e 5 .
SCXK(#5)2010-0111, FEPRI%EE )T, e 24 HE R, (AT 5t
25~30 g, TSEdHL> SPF 9005 & PIREAERAE (24 £ 1)°C,

BROE KR FE e, 10 HE  BENLI> R 3 4 iR A5 A
20 23 FORLZH FIEL 2L pNgb 41 .
1.2 £Z3XHA

L UKL pNgb F %3 UKL pCDNA3.1 2y [ i ity L A
M BARAT R RIS IE 5 8 BoRh 00 & S
PR & BCA 25 11 Mk FE A0 & . PMSF \RIPA 25 11 24
WA ECL &I & A g3 = RAEMHEARFRAF;
B AL R &l B G R R 22 B | 5 Caspase—3 FlI
Caspase—9 BTG MEAS I &0 [ AL 5t 2 AR E YR A R
ZNFE]PUA anti-Caspase—3 .anti-Caspase—9 .anti—pAkt(Ser473)
I anti-Akt 1 F AL 52 2R A W BR A BR 2 7] 5 PI3K i
# LY294002 14 H Sigma A F],
1.3 Fi&
130 0% 7 5 B LY294002 L /I BRUME s T 5 3.5%
KA 0.10~0.15 mL(3.5 mU/kg) #EATRERE , SR Jm Sk 0 &
FarfsE A (AR AR ) b AR OB AN (5
0.2 mm, I 1.3 mm, i 2.5 mm) I B LRSI L RO
SRR K Y 5 L 34 B K + 25 Bk pCDNA3. 1
(1 mg/mL), 5 pNgh (1 mg/mL), BEJA 1 0, #LE 8 JAV,
5 mg LY294002 5T 10 mL — H G0 | I L2k 1
0.5 mg/mL AYERAE , 22 BHIKIESS A AD /NN, TSR
b 50 mg/kg,J%] 1K, Lk 8 JEuo,
132 Morris KEE  EAMTAT S 2805 1 K, fdiK i
AT B2 1 em, [B5E V-5 T4 2 2,6 Ff—m/h
LI, AREEESE 1| DRIRBA/NRIFIF AT /N RAE
1 min WHBIHIE -6 | 3X— I R BeArfEk g (R, 7fic
SEIT] A/ NBUE 1T min JAARFREE &, WK/ U E
1B IFHERE 10 s B /MR 5 R, 20 AR 4 R
AR B —FEUIZR DRI 1 h, FESSHR5 2~5 K, ilk
TS 12 T 5 20 1 em AN, 45 FUNR BRI ZR 51K, i
SEHERETE RN, A8 AR R L AR SLI0 T 6 K U B,
FERESE 1 AGIRCR 4 RER) AN, 275t A il ik
1 min, 1053/ BUIFEDK L , WG 2700 J50F 5 6 B TR
R[] DK B R
1.3.3 Caspase-3 Fll Caspase-9 B i% A R Caspase—
3 Caspase—9 i P AG I 12A05) 20 2 45 2H 240 A o A2 I ZH 21
Caspase—-3 Fll Caspase—9 MYiE P, R4 Caspase-3 B iEMEAE{L



BRERKZEZER 2022 £55 47 B 4 H8 ( Journal of Chongging Medical University 2022.Vol.47 No.4 )

— 377 —

PR pNA 5 Caspase-3 FUTETERIE L F pNA BTG
FE(EAE N Caspase-3 BEAUIGPEME, IR EE 3 Ik,
134 Gpedifl K/ BURRERE i 5 Vs J3BR 5, A% I
M, e WK BEHAEIEE 6 4~5 pm YR, $508
G AR & Ui TR, AR LR LA R
JELI B AE R N E A S A AL B | M3 AT B A
ARy W 4°CH I AR EART — P AR S iR Ak
YIltbRic TAEMIEE DAB (0, SRR Z S Y IR R
1.3.5 Western blot I D NZLLY, MIA | mL RIPA
TSR, 25T 4°C, 13 000 r/min B0 15 minf
FH Bradford 305 R4 & FURE SR BT 0 2R AE ., LB 8%~
10%I7) Page K&, FAE 50 pg 28 SDS-PAGE Hi ik , K78 (1 i 5%
% PVDF [ ] 5%Miie iky & i3t ] 2 h, SR )5 & A TBST
FRREMPLUR , 4°CEE IR s IR URIR S INA 1:5 000 HRP 5
IR h, EIRIEE 2 h, &5 ECL & GiRH &47
B 5, 4 Bio-rad Chemical Dox XRS BERR % R ik 4T
FA T
14 Sitsam

il SPSS 20.0 #7400 0T, BT BARER A4 +
PRifE2E (v x5)Fon, AR R Z HE I 22501, 46

701 © /LR k4

60 * 25 Fokid
é, & pNeb 41
= 504
ju=g
&E 401
é& 30+
;“23 20-

10-

0 ’

0 1 2 3 4 5

Il /d
0 ra, 5AEFIER KA B2 BRI 4R HE L P<0.01
AL ESE 5 dINGRR BN R Rk R

601

501

401
30 4

201

101

P B FTEL R A EE 25 /dm

EELIEY &

ZRRA el pNeb 21
T ca, SRR RG2S BORL LA LE , P<0.015ns FOR
TGii 2
C. S/ NRTET- 5 TTE G BR N 2 R B 2

W 9 LR 1SD—¢ K656, A5 /K 7fE =0.05

2.1 it ik Ngb K& T AD UK B /R 49 3 5] T ie e i
HE L&

A % 92 55 pNeb J& 8 J&, FH Morris 7K 2K B 11/ LAY
2 0N S [HIR R BE ST ARl 1A IR, 45 4/ R ind i 22
5 d s, Kk s (R 2% H TR R (F=10.990, P<
0.001), 34k, AN [FIZH (] ) 263 W AR WA AR e 22 22 = (F=
30.570,P<0.001) , i —2CZH AP L A3, 1 635 Neb [AD
XU B R /N B b e v AR 101 P e e S A TR K 4 R 43
$iZH (P<0.001,P<0.001) (&l 1A, 3¢ 1), A= FEER 7K 20 F123 JokL
LAPEA BT 22 5 (P=0.527) 3 BEA 2 B 25 R BRI 28 590
A2 G ARk AR U145 5 (F=0.980, P=0.457) , ILAh, 7E
%6 K, 5 Ehkeias Bkl e, i #k Neb (5 AD 3
HRR/NRAEBRT GG, 950 8N IRETEZ (F=
28.778,P=0.000) (&l 1B) , A HARZ PR AT E BB K (F=
56.027,P=0.000) (&l 1C), H7E BAn5 R AL 2k (1 ) 3 2
(F=29.542,P=0.000) (K 1D), %A 5= X,

81 a

~ W [© RN |
N L L N
=
7

w2
1

RT3 ITTE G BRI T

AR ATkl H5Y pNeb 41
i ca, HAERIEL K 2H 8l 2 ORI ZHAR LE L P<0.015ns 371
TGt

B. %L/ NAET- 5 I e S PR A 2B TR

50

40

30

20

10

ZEROE- 5 BT EE S BRG] /s

0

A= B K

2JSORIZ Yk pNegb 21
o, SR TR R a2 BORI AT L, P<0.01 5ns 7R
TgLitE 2R

D. - 2H/NTET- 5 e S B 2 B ) 1]

B 1 35k Ngb 52E T AD WEER/NRIF IR h = EHREEES (x +5,n=8)



— 378 —

BRERKFZER 2022 ££55 47 E5 4 3 (Journal of Chongging Medical University 2022.Vol.47 No.4 )

F1 EES5JdISRERANMNREZERBHIGITZDT

(x+s,h)
YIimfay/d AP k2 23 kA YL pNeb 4
1 57.58 +4.01 5523 +8.18 55.58 +6.56
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