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HWE B kA48 % B F 2 BDNE/TrkB/PI3KAZ 5 @ % A & 52 T A R £ Rkt
e T it A2 P o9 VB AL TRk ALH] . ko 16 A # C57BL/6) D RABBIEANI F R 25 A E F U feid
A2, FFA8 R, %Exs,ﬂ\éflﬁkﬂ&%dﬁ%ibﬁi#éﬂo BFHMAIT A B EIEF R h, &
KUK, S5 A, #4868, @it Kik g Fiatbm K20 FFFa] 69381057 48, KR &8 27 (Barnes) 3 g 5285 |
THE EB FWRIRR FIS AT T U6 &0 Kinle e eg e, AR E N iELid 2 AL, &R
e i LA R R E , RT-PCRAEMAFe T el X B F A% F R iED N6 T, Western blot # )
# % BDNF/TrkB/PI3K 13 T R AR KR B O 9 L, &R F400 R &8 A ik & k8 5K 2 B 18] 408, 48
B 22K (P<0.05).TH#HET éJii%"‘%ﬁﬁ%ﬂiiﬂﬁlﬁi%ﬂ%@«) 05) 1230 & & 3 F UG , B A8
Hir vk g 8 R R R AR 200 B Y (P<<0.05), TH T A £ XA F KR A F38 e (P<0.05), 48
BRTRAFU, EFUELMZTRER, TR, HF ﬁ‘ﬁﬁ,.u,rfn 5 BFmiR B MY &R, A A,
¥ER S, HRFADRE, 2500 KBS RHE AN ZEK(P<0.05), Mz Fh 4 LA S R E
JEE S0 m (P<0.05) ., RT-PCR &M £ R 25, %5400 K%L P Digap2 .GNG4 2 KCNQ2 mRNA
F kAR T R A K, P GNG4 F2 KCNQ2 mRNA £ ik 88 208, 7 (P<<0.05) , miz sh A R ik “P
Dlgap2.GNG4 #= KCNQ2 mRNA 2 % 540 & ik W A B7 3 m , . GNG4 mRNA & ix 2 3 m (P<0.05)
I, 22000 R B 4% F BDNF, TrkB.CREB . PI3K VA & Akt 49 & & 4% 2 K T s F 4 (P<0.05) Mﬁ
LEFH TG, BFHE R iELHELE P BDNF. TrkBE G 4R EF UG M(P<0.05)., &ib:6 A EiEF)
TR E B REZ D FOAFIT L e, B 7T 4k buh) 2 318 i3 i % BDNF/TrkB/PI3K 43 5 i %, 3§ hm ik 4 3 e 48
XBFEBAREZ D fﬁ‘ﬂu#%q’ﬁ’]ik B Y LA 2 B A TR R AR T B AT K SR T A
XA RE ATk %4155 ; BDNE/TrkB/PI3K A2 5 il % 5 & fik o] 1%

WA MHER B R R Bl 5 AR R b 2R AT e R R Y A TE
RN IR 1 — R G, PEREE SR ASE T X 1 B 1 U 75 i [ i, 25 S BOARIRE ) T R
i, WERRRM, BRI RE kL PR R ARG N SR, A AR R R AT RE
IS T B HE BRI SRAT B8 ) 55 T THI Y D) BE T3 e 1 RS PR 2R RS0 PR 3% 1o AN 58 i A . BF
R, FL i A2 TR T R R B R UL A I B 9% & B, DLG #H & & 11 2 (disk large—associated pro-
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tein 2, Dlgap2) 8 HE T ] 4 38 38 3V % Q A% 51 2 (po-
tassium voltage—gated channel subfamily Q member 2,
KCNQ2) 5 G & H .4 v4 (G protein subunit gamma
4,GNG4) & 5N RE JI AR DG B 7, g Eh A4
SR B RBE BT AR N RITE A S BE D7 Thi L 4 G i
PEFR™ o 1 T03 o % A 25 S8 52 43 BT it 98
B, AT F At R X, GNG4 FKCNQ2 78 A 2%
g H A AU YR IB K- B g, (EHER A 2 Bl AF 1%
R34 4 T R . A, L TR 28 5T % ik b Y DI-
gap2 JE M 02 [0 {55 1Y B SZ A4, X2 > 12 12
T B SEBRAIE B B AT B, Rk IR
S/NRICAZ R TR ARG . PR, B e 9
45 Dlgap2 . GNG4 Fl KCNQ2 7 ¥ o v ity & 35 1T LAY
Bl 048 52 5 25 S NI BE ) T B

Hikg 54 4 268 37 R - (brain—derived neurotrophic
factor, BDNF) VE g I fg FE D RE Y SCBE A 22 86 11, =
SR IT AN e OIS b AR T
R P2 R AP R G R B AR R 1 2 T [
L BERTAR I AE OC T RERE 5 BOVA YT 7 s H AR X
B2 dz VR ARG T A T % AUEA
R4 T B 7 250, 30 T R AR AT I A OC T E A Y 2
A HEFEIESS , iz 345 BDNF 75 51 Bl 4
PEY BN I DI RE  [R1, BDNF /il 2 B2 8 =2 1K
B (tyrosine kinase receptor B, TrkB) /14 JIg Ik LS 3 34
H@(phosphatidylinositol 3—kinase , PI3K ) {5 =i % , 7
BHBGENAII R R EE HEAE T Sk,
BDNF/TrkB/PI3K {5 5 i ] LA 37 5 2 K Jii o o
Zeouih ), BGEIN I RE . AR, SN D REAH O
B4 A 17 2 28 P AN S8 01 5 T D RE DA b as
SJE T eI 1Y H A IR A NI RE , A ATk AN 58
IR P, AR R B S A A2/ B
SRR G T # A5 B o5 BDNF/TrkB/PI3K AR
IHREAH A T B ARG 2R, iz sl s e B BT By
INHITIRE T R BT 25200 it
1 MR5FEE
L1 S542hY

SPF 2% CSTBL/6J HE 1 /NEL 6 H i A1 16 H i
(PR 28~32 g) 4k 24 Iy A A 1 IR 52 56 37 4
BHEAT BR 2w [ A 7=V Al HIE 5 - SCXK (7 ) 2019~
0004 ], 1 77 T A i v = 24 R 2 S sl e [F T
HES : SYXK([5)2020-0002 ], 558 5 H i b P57
LJA 6 IR/ R 12 h ] b S, 257 58 2 Y B2 )
Ko SEE AR MR SLEG B W Ae B A EOR PR AT, OF
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St R 2 RS Bh ) S A LR B S ME R
(H 5 FITCMIACUC2020092) .
1.2 REURRH

NS B Morris ZK 2R B T 2R BB R
(Barnes ) 2B (_ IR (S BRME A RA R, HED,
NS ) R 1 R AL R B K A A A B A BR
CIRGIEEDS
1.3 SEEHHS TH

ARSI 16 A 5 C57TBL/6] /I Fl e B AL AL 7
KE MEFAMEshd] A8 H, B8 L6 H
4 TR 28 78 BRUVE A A X6 BEZH (T AR AR 4D o 38
ST A6 MG B s T . B AUl
SRR BN B ey a1 S I O L W e 1 1
5d, 5K 30 min, #5510 4.6.8.10.12 m/min,
Y E 0%, IR R N 12 m/min,
MAEWEFERE O, R h, 1R/, 55 d, s
6 8 . FEMIFE M IREL T W 4 /N BROBCPE [ 5 1Y
FAEHL LT he
1.4 MEAbs
1.4.1 ZS[R2E)i01CRE T
1.4.1.1  Morris K 2KE A #1532 i/ R 23 18]
2 ST BE 11, Morris 7K 28 B Fh 2 07 04T 52
B A28 AR R S0 2 R . O 8 AT 5%
55 /ANEUVRER 4 RS0, B — 2 B 1k, 4 d, il sk
/NERFE 90 s P EEA G2 BR 2 BT AY-F 5 B 1] o 2470
BB L5 IR 3 s IHC S T FHEH ], Rkt v AR
W. 90 s WHRAEIF-&  MTELS ) E /NG F 2
B LI 15 s, el R AR 3SR S B HDN
B4R IIE. @ 25 MIERRLE 55 K, il
BB MO AR S BRI/, g s/ B
TE 90 s N ZE s A= 1 15 IR B
1.4.1.2 EREAEE PG s )E /DR %
gtz dr . LR ok B SE I 43 oAy 3 I B B 2
BB B BE 3 AP B . SEES IR AR ET 1 d, BN R
N E BRI BT Pkt £ P IE N 4 min, SE5 1~4 d /)
NETEErMEsi&h20s, BERIE, X
85 dB M 8 LA Kz 200 W kT G B 59 il ik sh i ik A
W RET 1T, B S /N B 180 s AR R . 24/
SR ) IR Ak A &, A 1k 30 5, 30 Sk bk v £R:
W], 8K 4, ELE 4 A FESLIRE S K, A S bk,
TESE/NRAE 90 s N IHR 2R AT 11 v Bk A B HARS
PRAS BA B E) o XIS S 38 75% 18 22 TR 1 1
B kA S
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142 ZFRETAECK,  REENRTHRER A FE
BEFEAT R, RGN BRUR 25 8] TAE IS A2 . Tk ik
B A5 2 AN 40« B ORI IR A 14 UK e R
5o Bk /N ERUE TRIRE R EK 15 s, B sh = 220
HARE , 24/ BUR HRT AR 5, AR AR IR T 15 s0
RS sIFATH A T I A ik AE— B s
Y PEA T — 00 F BRI S0 bR e
/N R R 52 3R (0] B 4G 8 5, 5 P 4 R 1 )
15 s, 8 H/NRIE T 14 0% i85/ B —IREA B R
T (R 7 1) RN

B B R = [ AR B/ B B B B (14K X
100%
143 FHRIRBIHCIZ R AH AR T R A
WAL /N IR R B AZBE T o A FU S5
B N H O TCIAR Bl & 30k, Hrp ik
1 59k 2 MR, SPR 3 R . BRI 5 S2 56 5
SREAE R B B 2 D B B AN B BE . (D 3E N B B
/N R WA R R AT A RS Bl 5 min SR D4R 2R
@ 2= 2T BB iR 2 O A FA R /N BRUTE 7]
YA T X AR AR B R 10 ming G I
R FE R 2 E B, B 1 hilR A 24 hili, 2%
21 h JE AT e, PR 1 6 BANAR Wik 3”
B2 B TRIRE R T OBCE /N H R
25 min, 03/ DB IHY” 537 WA iR R st A]
1.5 el dfEss

/NRGIEAT 6 S i3 sh e EA T T IS AT R 2E A
M, 5 J5 — A7 R BB 52 % 24 h s, LEE
EF 2% 50 PEAT IR BE RIS 7 BT 7 B s 85 02 11
AN HEEE I, 3 A O FH 0.9% 38
KRR K TC O, T 4% 2 B W EEED:, R/
T PR % S0 SRR R 20 A 1 S s, B T 4
W WU o SEREEUH AL 2, T 4% 22 5 W
718 5E L W T LU 25
1.6 Jelkfn

/N R A 2R, K O 3, U R e R AT
RN g Lb P . 5 Je FQ Y i) & bR A i+
Jii F 1 S R, B S6 CHFE AR P 1 h e 4lik
e, JE R B 20k 1~2 min, B 2455 T 1 5 50
SR 73 iy v o B | o ) o N SR S E S D
P17
1.7 BURIEGAn

SRR RR BRI | WL &7 28 TR B PRI , 7 Sk BB
T 52 % g A DUTE 24 hJm BUH B9 55 R 35 A BRI
il RER 2 R AL s T 3~ 4 IR R

RS, A BRI N K AHLURA CHl PR3~
5dEBER . R HOCT BEATAH , JF & T-20 °C
KR D R AL AT ok U0, JEEE 100 wmo V1 R 58 AR
J& W4y CH, =00 T T F D E Wit
Fryge e, (i FFBS BEVE RS 7K , — H 2R B, A P e
R BN WEREN A, 2R T
1.8 i THE SN RNA 21
1.8.1 RNAFEHU I BB A M vk R g S 2 40, il
AZEAT Trizol B BB P AT LS 0K, S K 4
FIEMA 12 &E 5, BGHA T 4 CHHE S min,
12 000 r/min,4 °C,10 min &>, 400 pL F3EIFMA
SRR F AT, 15 min#E (=20 °C), 12 000 r/min,
4 °C,15 min &0, 7 LI, FEDCE A 1 mL 75%
1 AR 2445 5, 12 000 r/min, 4 °C, 5 min 5.0,
g b, HAE 20, E i N B 2~3 min, il A 20 pL
RAase—Free /K fRUTTE , PEATHE BE 4l B RGN
1.8.2  RT-PCR £ 5 21 21 Dlgap2 . GNG4 Fll KC-
NQ2 mRNA AHXF IR Wi Eh 20 2L P 4R B s
RNA YEF7 3005 56 1 cDNA . B191& BUF 51 i3 1
fii R . SEBF5E & PCR (Real-time PCR, RT-PCR) J
55195 CHIZEME 30 5,95 “CZ8ME 5 5,60 “CiB K IE
120 s, 40 MR IE MR E TS, 4
il 3 438 il 28 , I % Dlgap2 . GNG4 ,KCNQ2 %5 mRNA
AR B TR AT A0 A P 27200 A LA R ek 1
*®1 31YE5
Table 1 Primer sequence of target gene

HE[H 44 514751 (5-3")

Digap? F. 5/,CACACGGAGCATCGACAAGG3’,

R:5CTGACCTTGGGTAGGGTTGAS

GNGA F:5ATAACAGCACCACCAGCATCTS
R:5CTTCACAGTAGGCCAGGAGG3'
F:5CGACTTCTTGGTGAGCATCTATACS
R:5GAGCGGACGATCTTAATGATACAG3
F:5TGGAAAGCTGTGGCGTGATGY

GAPDH " ,
R:5 TACTTGGCAGGTTTCTCCAGG3

KCNQZ

1.9 Western blot 15 M % 2 41} BDNF. TrkB.
CREB. Akt . PI3K )& 1 #k 5

F KA R ZE v T 4 UG o /R AR 12 10
LA in A 217 7 [ PMSF F1 RIPA buffer(1:50) ], Fli#
LA 40~80 s, B 0L 12 000 r/min, 4 °C, 5 min,
B0 S W, BCA P 25 MR EE L 100 °C 4 & i
5 min, L5 T -80 CHEAF . FLE 10% 43 B
5% WRAR I, FELL AR FUINEE 7 L, LYK 100 V46 &
100 min, {# 4 100 V{8 R 756 B, =T 5% Bilig
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Wik B 1 h, — P04 CHEIR I RE B GAPDH[ )
HFREHIR (1:8 000) ] .BDNF . TrkB . CREB . Akt Ffl
PI3K[ Ao peHiAR (1:1 000) ], TBST %k , 45 F Pk
“Hi(1:5000), FERFEIRMEE 1 h, Pk, ECL 5,
H sl AR A G . oK H Image Lab 3.0 # {F # 47
I3t o
110 Sl #Jii

K F GraphPad Prism 8.0 # {41 [ £ SPSS 25.0
AT BIE ST 3r  THREORAT A IR R
(X+s) 2275, Morris 7K 2 B A1 E U o8 Bk ke v R 30
KM a7 2 00T, AR R Ry 2
AT, 2 () PR PR B 3R FH LSD— £ 56 51 Dunnett— £
5. P<0.05FEMHZEFHASITHE X,

2 % B

2.1 34D T-PiRiE Lk Heie

2,11 3T AR B LA AT AR AL
5L/ NR BRI B LA, B IRE kAR
A EE R HATshER 18 . 3 41T WimniA i g,
ERIGH B L (P>0.05), K2,

R2 IATFWEERELLE (v+5) g
Table 2 Weight comparison in three groups
before intervention (¥+s) g
205 n LNpigs
AR 8 32.54+1.81
B 8 33.25+2.82
iz B 8 33.75+3.73
F1{H 0.350
PfE 0.709

2.1.2 3 FTAHT Morris 7K 2K B ok 5 1 AR 1 st [a] b
A T Morris 7K 2K B B IE #4721 /)N US4 4 /)N
F2e 2D IC S RE T T BRSO, 76 E AL fic A7 i Rl A1)
FH 52 0 1 Jy 22 0 M7 bk VR IR 0, 45 SR R < ]
B ZEFHA G AR X (F=111.192,P<<0.05) , %%
B 45 21 /0N 306 o T PR A i B 1) 17 A2 Ak i 4 5
B 0] 500 22 S e g2 B L (F=0.883, P>0.05) .
W3, dE—2 a0t R IR, AL 2R 1 Rk bk AR
Bfa] 23 5 5 244 GBS i, Z RSB
X (P>0.05), M7ESE 2.3 .4 K5 MAEL i, 44
Fliz B 2H PEEERR R IR E] ZE 4 (P<<0.05)

3 34HTFIET Morris 7K 5 1k 18 78 4K HA B 18] BE 32 (x+5) s
Table 3 Comparison of escape latency time of Morris water maze in three groups before intervention (x=s) s
41 n EPS 2R B3R AR
AR 8 71.39+14.19 46.94-+6.05 26.42+2.95 17.56+3.86
AR 8 82.72+10.10 70.04413.76" 49.38+12.72" 28.31£7.99"
izl 8 82.47+8.87 68.54+18.82" 44.69+12.69" 29.01+£4.67"
F{i 2.628 6.908 10.652 9.826
PAH 0.096 0.005 0.001 0.001

T SHUFA R 1) P<0.05.
Note: Compared with the adult group, 1) P<0.05.

2.1.3 3HMATAEBIRELE  FESRIRED
0], ZAF 4 51z 3 2 /)N BRUZE R Bk A F 5 sk >
(P<<0.05) , #IAFH K & FEACIZTIEE T [,
A & A4F /N R 5 iz sh 41/ BT P 2k 4 — 2.
4,

2.2 3PS G

221 32 B E ok E dk RV ORI ) ER A 22
B B AR A 45 SR S, I 0 4 22 3 M 3 4
/N Bk ket s R 1, 455 SR 3% B il 2 AsF ) ) A8 £k 3 470N
ik ak VR OR300 2 A RO | i 2L 59 5 s ) 2 25 5 G
GiiteF i X (F=2.052,P>0.05), 54E4 ILEL,
EAR /N ER 1~4 Rk IR A ] 3 2 K 22
SA G L (P<0.05) ;&35 6 A E 8T
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Wie, 5 %A, i sh A 1.2.3 .4 Kk
AR )982 (P<<0.05) . WL3E 5,
F4 SERETATHRBILE (725) %

Table 4 Comparison of number of escape platform

crossings in three groups (x+s) times
2197 n EHT B
AR 8 7.00+1.69
N 8 4.75+1.67"
SR 4| 8 4.63+0.92"
F{H 6.614
PiH 0.006

T SRR 1) P<0.05.
Note: Compared with the adult group, 1) P<0.05.



F IR Mz S0 A IR /N B 1 5 fish i B8P K HOAH SR 3R IR B3

R5 3HE B HTERE PR A HA B E L (xss) s
Table 5 Comparison of escape latency time of Barnes maze in three groups (x+s) s
21 n EDN 2K EIRDS B4R
BUAFEZH 8 93.22+18.85 36.81+9.77 25.84+8.98 18.474-2.87
AR 8 129.54412.14" 94.25+25.29" 89.28+19.59" 70.73411.24Y
BEH 8 108.96415.35% 59.12419.54” 47.06414.98% 38.08+12.69”
FiE 10.785 18.023 36.342 56.603
PiE 0.001 <C0.001 <20.001 <20.001

S WARH LR, 1) P<<0.05; 5 B4R H#,2) P<<0.05.

Note: Compared with the adult group, 1) P<0.05; compared with the aged group, 2) P<0.05.

2.2.2 34UEIIER HARR DU bs kB
SER R, 5L AR, B AR A/ U BT 4R B
TEAR 1A U 2R [ (P<<0.05) 5 5 B A 41 A1
FE , 3z B 20/ SRR B4 2 TE A R H A UCRCA BT
i AHHEE IR IR B e L (P>0.05) , K W] 3
Lo AR/ NS )2 2T 2 AC T RE , T iz B e — E 72

J b Al LhBl st Hoas fa] 22 > e 12 hRE . WAk 6.
F6 3HEKRIIEMBIREOREELE (ves) )

Table 6 Comparison of number of correct target

openings found in three groups (x+s)  times

20 54 n TEAIR g
AR 8 4.1340.83
LARA 8 2.13+0.99"
i sha 8 3.13+1.35

FA 6.822

P& 0.005

T S MAFA A 1) P<0.05,
Note: Compared with the adult group, 1) P<0.05.

23 3 TEEA BB RILEK

AR A, BAEH/NR A BRI B E
TFFE(P<0.05) ;15 2 FH L, B4 B £
RN (P<0.05) , 2 Bl T AR B 4/ R
TRRE A ELBHR, E AR =2/ TAEL
TCREST . AT
24 3PP LR

76 1 hiiah , 5 AR 4L HU B, B AR 4 AR
SR R (P<<0.05) , AR T2 A4 5 iz )
T ARTR 2 2 (P<<0.05) s 7E 24 hillik e, 5 %,
SEL LR E A AUH IR U R B (P<0.05) , 1
BE AN R LI 225 R U, M GEE)
AT LA R 2 AE /N OB P (AR TR0 5, B3 B 0 A TR )

ez IReE. WS,
K7 JETHEEEZTHERLLE (x+s) %

Table 7 Comparison of spontaneous alternation rate

of T maze in three groups (x=s) %
205 n e
AL 8 70.5448.04
EACR| 8 44.52+8.51"
preyy) pask 8 58.9345.05%
F1H 25.079
Pfi <0.001

T AR, 1) P<0.05; 5 84F4LILEL,2) P<0.05.
Note: Compared with the adult group, 1) P<0.05; compared with
the aged group, 2) P<0.05.

R8 IAFWEIRFITIZLLEL (s) %

Table 8 Comparison of new object recognition memory

in three groups (x=+s) %
45 n o ThriRmE 24 Wi sl
AR 8 53.5747.37 56.99+12.37
EEd 8 30.27+8.35" 32.784-12.78"
Bz 8 41.90+5.49% 43.96+8.59
Fi8 21.128 9.032
Pl <20.001 0.001

TE: S AEALIEER 1) P<<0.05; 5 4R 1LEE,2) P<0.05.
Note: Compared with the adult group, 1) P<0.05; compared with
the aged group, 2) P<0.05.

2.5 3L IXFERICILER

JE FG e 0 M58 45 4/ SR T 2 IX A 22 T I 2
S5, BRI 1, 7 1065 B 6B N W g8 T IX
K, AR/ R 20 A 85 A P
R, AT AL/ BRI DX 28 e i 25 0 |
HEFN AL e (A2 e, (H 3z S 41/ Bl 22 o 4 4%
EAEAIH A P HES
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EAEU

g ‘_.;‘-‘l‘

‘ A5
L P G

R T o Lagh

Bz

E1 SEBEIMHMZTTILE(X10)

Figure 1 Comparison of hippocampal neurons in three groups (x10)

2.6 34LifE L IX PR L bb R
R e AR R e (0 WL B 5 5B sh X [ SR 5228/

BV I DX 2 fh 45 4 R b 28 R E Y RE . A5 SR AR
B, 5 R0 A, B AR 2H /N BT D X 2 i
T AR (P<<0.05) , 1732 B 2H /1N FRUAE 5 [X AR 2
N E ST BAEA(P<0.05), WE2FF9,

1

AR BN s
2 3HEBEXEELER
Figure 2 Comparison of staining in hippocampus
in three groups

2.7 3HINAITYHEAHSE KT mRNA AHR) 4k oKk F
Hege

A X A AR/ B S X AT IA R T RE A
KR ARG A& PR, 5 AR A R, B AR /N
1 Dlgap2 . GNG4 Fil KCNQ2 mRNA A% 2 35 7K -1
R, Hirh GNG4 T KCNQ2 mRNA AH R 35 K F 2
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FHRFE(P<0.05), M AHIE T EF41M 5 iz sh 4/
LI 5 1 Dlgap2 . GNG4 Fl1 KCNQ2 mRNA AH X} 2 ik
KA B8, B GNG4 mRNA A1 %2 35 K 1
HEEh TG, M T EFAm S FKh KB
Hn(P<<0.05) , X £ M 5z sl — R LAk
o AR AR /NN IIRE . ILEE 10,

FR9 IANBRBRBRE E LR (vts) A~/ pm
Table 9 Comparison of dendritic spine density
of mice in three groups (x¥+s) numbers/pum
2057 n TR S R
A4 0.69-+0.20
EAHH 0.29-+0.07"
per | E 0.48+0.107
ufl 12.984
PE 0.001

T AR LA, 1) P<0.05; 5 2441 LL§E,2) P<<0.05.
Note: Compared with the adult group, 1) P<0.05; compared with
the aged group, 2) P<0.05.

F10 3LHINENTNEEHE X EF mRNA X RIEKF LR (w2s)
Table 10 Comparison of mRNA relative expression levels
of cognitive function related factors in three

groups (x+s)

215 n Dlgap2 GNG4 KCNQ2
MAEZE 3 1.1440.61  1.2940.26  1.4820.40
FAEH 3 0.67+0.15 0.464+0.05Y  0.7940.15"
Zdht 3 0.914+0.12  1.17£0.162  1.27+0.13

F1H 1.249 19.324 5.684

P{E 0.352 0.002 0.041

T SARALILE, 1) P<0.05; 584 F4LILEL,2) P<0.05.
Note: Compared with the adult group, 1) P<0.05; compared with
the aged group, 2) P<0.05.
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2.8 34 BDNF/TrkB/PI3K {5 S il FH R 4%
Fuy AR

SR R, AR 4L/ BURE 5 Y BDNF ik
IR R (P<0.05) , 1132 3)) 2 14 finfiki 9 BDNF (14
FTihE, H52FAKER HAGITFE L (P<
0.05). #HE—W5 A, iz 8 m] LLiit BDNF/TrkB/

PI3K {5538 B A S SR i n] 9k 25 R ok, 5
FAEZH AR L3, ZAF 4115 5 X TrkB . CREB Akt DA &
PI3K ) 18 5 34 1o 3 N [ (P<0.05) ; 5 244 L
5,18 sh 2016 51X CREB . Akt \PI3K F ik = ¥yt i,
(HHEIE N T2 22 5 g2 X (P>0.05),
WFE 11 AR 3,

#*11 34 BDNF/TrkB/PI3K {5 SBEMEXEARIEELLE (vss)
Table 11 Comparison of expression of BDNF/TrkB/PI3K signaling pathway related proteins in three groups (x+s)

20591 n BDNF/GAPDH  TrkB/GAPDH CREB/GAPDH Akt/GAPDH PI3K/GAPDH
AL 3 1.0740.04 1.0040.31 1.1240.01 0.61£0.05 2.0040.66
EHA 3 0.8240.02" 0.4340. 16" 0.8340.10" 0.45+0. 05" 0.75+0.34"
EEhH 3 0.98+0.11% 0.95-+0.028? 0.94+0.10 0.5140.05 1.204-0.20

F{i 10.045 4.496 9.288 8.187 6.048

P 0.012 0.064 0.015 0.019 0.036

S MAEL L, 1) P<<0.05; 5 B4R L#,2) P<<0.05.

Note: Compared with the adult group, 1) P<0.05; compared with the aged group, 2) P<0.05.
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Note: 1 means adult group; 2 means aged group; 3 means ex-
ercised group; n=1 means sample 1; n=2 means sample
2; n=3 means sample 3.
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Figure 3 Expression levels of BDNF/TrkB/PI3K signaling

pathway related proteins in three groups
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Effects of Treadmill Exercise on Hippocampal Synaptic Plasticity and Expression
of Related Proteins in Aging Mice
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ABSTRACT  Objective: To explore the role and possible mechanism of cognitive function-related factors and BDNF/TrkB/PI3K
signaling pathway in the treadmill exercise intervention with the decline of cognitive memory function in naturally aging mice.
Methods: A total of 16 months old C57BL/6J mice were randomly divided into the aged group and the exercise group, through a ran-
dom number table method, with 8 mice in each group. And 6-month-old mice of the same strain were taken as the adult group (n=8).
The exercise group performed a 6-week treadmill exercise, 1 hour each time, once a day, and 5 days a week, for 6 weeks. The base-
line memory function was detected by Morris water maze test before intervention. The memory function of mice in each group after
intervention was detected by Barnes maze test, T maze test and new object recognition test. Nissl staining was used to detect the mor-
phology of hippocampal neurons, Golgi staining was used to detect the number of dendritic spines in the hippocampus. RT-PCR was
used to detect the changes of cognitive function-related factors in the hippocampus of aged mice, and Western blot was used to de-
tect the changes of BDNF/TrkB/PI3K signaling pathway related proteins in the hippocampus. Results: The escape latency time of
Barnes maze in the aged group was significantly longer than that in the adult group (P<0.05), and the spontaneous alternation rate of
T maze and the recognition rate of new objects significantly decreased (P<0.05). However, after treadmill exercise, the escape laten-
cy time of Barnes maze in the exercise group was significantly shorter than that in the aged group (P<0.05), and the spontaneous al-
ternation rate of T maze and the recognition rate of new objects increased (P<0.05). Compared with the adult group, the hippocampal
neurons in the aged group were lightly stained, the number reduced, the arrangement was sparse; compared with the aged group, the
exercise group showed darker staining, arranged in order, and more in quantity. Compared with the adult group, the density of hippo-
campal dendritic spines in the aged group significantly decreased (P<0.05), while the density of hippocampal dendritic spines in the
exercise group increased than that of the aged group (P<0.05). The results of RT-PCR showed that the expression of Dlgap2, GNG4
and KCNQ2 mRNA in the hippocampus of mice in the aged group was lower than that in the adult group, and the expression of
GNG4 and KCNQ2 mRNA significantly decreased (P<0.05), while the expression of Digap2, GNG4 and KCNQ2 mRNA in the hip-
pocampus of mice in the exercise group increased, and the expression of GNG4 mRNA significantly increased than that of the aged
group (P<0.05). In addition, the protein contents of BDNF, TrkB, CREB, PI3K and Akt in the hippocampus of the aged group were
significantly lower than those of the adult group (P<0.05), while the protein contents of BDNF, TrkB in the hippocampus of the exer-
cise group were higher than those of the aged group (P<0.05). Conclusion: The 6-week treadmill exercise can improve the cogni-
tive memory function of aging mice. The possible mechanism is to increase the expression of cognitive function-related factors in
the hippocampus of aging mice by activating the BDNF/TrkB/PI3K signaling pathway, reduce hippocampal nerve damage, and en-
hance synaptic plasticity, thereby improving memory function.
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