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Jed/b Bax mRNA ik K,

[ REEIR ] /R s B s i s W5 CAL X5 2+3J901Z; Bax; Bel-2

[FESES] R49.16 [ XEAFRIREE] A [XELHS] 1000-2707(2017)02-0165-06

DOI..10. 19367/j. cnki. 1000-2707. 2017. 02. 009

Influences of Transcranial Electrical Stimulation on Learning and Memory
Ability of Model Rat of Alzeheimers Disease and Expressions
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[ Abstract] Objective: To investigate the influences of transcranial electrical stimulation ( TES) on
learning and memory ability of model rat of Alzeheimers disease and expressions of BAX and BCL-2 in
Hippocampal CAl region. Methods: A total of 90 healthy SD rats screened by Morris water maze were
enrolled and randomly divided into normal group, sham-operation group, model group, and 2-week, 4-
week , and 6-week TES groups. The rats were induced to senility model by intraperitoneal injection of
1.25% D - galactose 50 mg/ (kg + d) for 6 weeks, combined with lateral ventricle injection of AB25
—-35 (10 g/L)/condensed state 3-amyloid peptide to establish AD animal models. Rats in sham-oper-
ation group received saline injection instead, and normal group got no injection. Eight days after suc-
cessful modeling, TES (pulse width of 100 s, square wave of narrow high voltage of 1 000 V) was a-

dopted to continuously stimulate the rats at 10 times daily with interval of 2 —3 s. Morris water maze
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experiment was used before and after treatment to test the learning and memory ability of rats in each

group. Immunohistochemical staining was used to observe the protein expressions of Bel-2 and Bax in

rat hippocampal CAl region, and R-T PCR was used to detect expression of BAX and Bel-2 mRNA.

Results: Compared with model group, the escape latency times in 4-week and 6-week TES groups

were significantly shorter (P <0.05), and the crossing platform numbers of rats were obviously larger

(P<0.05). Compared with the model group, Bcl-2 protein expressions in 4-week and 6-week TES

groups significantly increased to different degrees (P <0.05), while Bax protein expressions signifi-

cantly decreased to different degrees (P <0.05). Changes of Bax and Bcl-2mRNA were in consistency

with the changes of Bax and Bel-2 proteins. Conclusions: TES can improve learning and memory abil-

ity of dementia rats. The mechanism might relate to the increase of Bel-2 expression and the decline of

Bax expression in hippocampal CA1 region, which play a role in resisting apoptosis of nerve cells and

repairing the damaged neurons.

[ Key words ] Alzheimer ‘s disease; transcranial electrical stimulation; hippocampal CAl region;

learning and memory ability; Bax; Bel-2

R /R P T B 95 (alzeheimers disease, AD) &
DL BAEIRAT IR , 2 18 B AR N D) BE R 51
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1. 2. 1 J5{E47 Morris 7K % 5 S5, 4 2H R BLid i |
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reverse transcription-quantitative PCR, RT-qPCR) £
M #E & CA1 [X Bel-2, Bax mRNA 3% j5, Bel-
2mRNA 15| 9 7 51 IFE L5 5'- ACA ATC AAT
GGT GGG AAA C-3', Jx 4% 5'-GAA ACA AGG
TCA AAG GGA-3', Bax mRNA {5551 iIF X
i 5'-ACC AAG AAG CTG AGC GAG TGT C-3',Jx
4% 5'-ACA AAG ATG GTC ACG GTC TGC C- 3',
DAH I 3 —BERR I LB K (GAPDH ) Sy A 2k
, VT8 Bel-2 \Bax mRNA X} k& (RQ) ,RQ =
2 — Act x 100% Act = H#1r3E[H (Bel-2 . Bax mRNA)

Ctff - N2 Ct{H. RT-qPCR {53 #7 #1444k 15 4
AEE S BRSO C AL
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fdi 1] SPSS 20. 0 hRGEIH A F 42 i 41 i 434
K FHPEC = FRAEZE (v £ 5) KRR, R ¢ K050, P <
0.05 FRAGIFE L.
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2.1 “#JiihES)

SIEFH BT AL LA, B R B2
PSRRI B S A, 2T B RO R (P
<0.05) , $2/R i HIZH K TES 254 K 5 12 B
FIRAR, SE RSN 5 {H TES 4 J8 & 6 J& 20 K B ik
EEVE ORI B S TR, - S B 2 T
FRILL (P <0.05) ,$&/R TES R4 5 AD FEHI K
RN SV Vs e B

1 AUKRFHRBBEREK
FHFBARH (vxs)

Tab.1 Average escape latency and crossing
platform times of rats in each group
i S35 FHT 5
R (s) (WHO

E#4 14.24 +4.43 8.05 +0. 96
BFAA 14.97 +5.63 7.95 +0.97
BLRIZH 52.27 +6.28"" 2.04 £0. 64"
TES 4

2 J& 52.64 £4. 57" 2.05 +0.53"

4 8 31.57 £5.2800® 3,77 1.30"®

6 J& 20.84 £7.51V® 4,63 +0.64"

W SRR A, P <0.05; Y HIE WA R TEARM LEL, P
<0.05

2.2 I CAl [X Bel2 Bax H[#35
SELFEHA BRI ZH A TES 4% 20 K BUifE 5 CAL
X[ Bax Fl Bel-2 25 A8 & T 1E & 4L F R T
ARLK B SEA K B L4, TES 4 J& .6 Ji 4
Bel-2 H F3R A AN [ AR FE Tt i, Bax 25 [ R I8 [F]
FEEERRAR, ZRA G X (P <0.05) , K2,
1R 2,
2.3 K CAl [X Bel-2 \Bax mRNA 33k
GELFEH BRI ZH A TES 4% 2 K B 5 CAL
X Bel-2 mRNA {36 #8 i T 1E B 4R TR
R SRR R B AL, TES 4 J7] (6 Ji2H Bel-2
mRNA fURIE AR E T &, 2R A5 E X
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(P<0.05), REEIZFI TES 441K BB CAL X
) Bax mRNA [ RAFAG T 1EH A AR F R4 K
B SREANZH R B L #, TES 4 Ji] (6 i 2H Bel-2 mR-
NA [RIEAN R EERRAL, ZRAGIHE L (P <
0.05), 33,

%2 A4 KHRED CAl X Bel-2 Bax
EAHRAWGRAGCEE(xxs,n=15)
Tab.2 The average absorbance values of hippocampal
Cal region of each group showing expression

of Bel-2 and Bax proteins

2H 51 Bax Bel-2
E#A 0.13 +0.05 0.11 £0.06
BERH 0.13 £0. 04 0.11 £0.07
A2 0.39 +0. 06" 0.24 +0.02"
TES 41
2 0.38 +0. 16" 0.24 +0.03""
4§ 0.35+0.04 " 0.32£0.03V®
6 JH] 0.25+0.03 " 0.41 £0.04"®

U HIERA BT AR, P <0.05; % BRI LA,
P <0.05
%3 AU ARED CAl X Bel-2 Bax
mRNA %Kik (x +s,n=15)
Tab.3 The expression of Bel-2 and Bax mRNA in
rat hippocampal Cal region of different groups
mRNA (A} % & RQ)

5]

Bax Bel-2

IEHF 24 0.08 +0. 04 0.13 +0.03
BFAR4A 0.08 0. 02 0.10 0. 02
AL 0.82 +0.03" 1.54 £0.05"
TES 4

2 0.76 +0.08" 1.58 +0. 06"

4 )4 0.27+0.08 " 1.9210.06"?®

6 J4 0.13+0.04 V' 2,40 +0.04" @

O HERWH TR E, P <0.05; HHRIL LA,
P <0.05
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JEA 30, TES 4 J8 .6 J& 41 n] UL 2 oo % H 5
I AT, HES B 5T, A F A oe gk, HL
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Fig.1 Pictures of immunohistochemical staining showing Bax protein expression in

rat hippocampal Cal region of different groups

TEBA~F 70500 R A (BT AR AT 22 i A 2 A 4 T .6 JA 4
K2 KH#EL CAl X Bel2 & & %k ik (SAC, x400)

Fig.2 Pictures of immunohistochemical staining showing Bcl-2 protein expression

in rat hippocampal Cal region of different groups
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K3 fakiEDL CAl KA HANE(HE, x400)
Fig.3 Histological pictures of rat hippocampal Cal region in different groups
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