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[(FE] B KiTANEE bkl k87 T REBER MG TRAEAIE . ik Mk SAMPS s K 40 R AL
ARERLE | AR, AERAELE., B Ak F4, H410 R, SAMRI /AR 10 RAEA B 20, 4k 204 4 R
“HRT “hiET CBAT A BearT, EF il RaT A e AR A R AL, KRB BRI AEM,
RESAT, 8 1K, ERZAIRIAM T B ZEZEREFAT4R, 8 1Kk, BAHEREFHED KA
S kwmmar e, REGRRAL, SARFADNREL lmgke $2%RFREHRTET, 81K,
BRI TMA4R ., FRERS, &2 REAT Morris KE T F 1 (RREALAATHRI . FHRFE LR
KE) BW I FEE (LEiEHIESH); HE A Nissl R &R D RELHABNZE nmieRiGE L, nlELa
R B AR B A5 Ao i A (ROS) A8 %145 4L ; Western Blot % & qRT-PCR % 2 A 4 M L B A F & & 1
(SIRT1) ., i BACY BEARIG I EN ARy I B EALR F la (PGC-la) FORFALEMRNA KA, R 5E
wHkE, BA M fedE RALA D K EAEAAT R R PR B L AR ROSHMSIEHI &, FATFE LR, U
Y RIIEHIEH . ALAR Nissl FEMBEMEH T, ZEAKRBEELASIRT], PGC-1a & & K -FF2 mRNA &
XL (P<0.01); HEF &7/ ) S LMBAZTHEN K, By, TR TH; NisslRk& 745D
RAERAZTLRESF, @I A NisslhE 8, FEik, SEBALEK, 4Raf % ARkFa AT
LEAAT BRI D 2L R ROSABMAS AR, FHAFERRARI, WHEBREHER . HLARNissl £ &
fEbE 2 I F . K AR B 4% & SIRT1. PGC-la & @ K -F# mRNA £k % 7+% (P<0.01), HHE# &4
Nissl &2 T~ELARREFRGEERE, 5 FARFai, A b REEmTERAEE (P<
0.01), &5t ANE & st ik T E B LA L2 SIRTI/PGC-lafE 5%, K EXEIRT G, AMmEMVTET
s, BT R HERIRG TREAR Z—,

[XEIR] MAREEZR; 4t4; ANFERE; ZEK; WET; FHRA; READTES; $ARADEK
¥ E Ry B EA T la

B R % 1 2R (Alzheimer’s disease, AD) J& N N B s m A . R, ek AT)

— AT PR 2B AT IO, R B B
Ky RN RES F AT kAR A AEAR T AR L
B-TEMMEE T (AB) UUAR. Bl 2F g5 45 LA K
28 TTP I AN NG 25 4 O R R AE 2 B
N, RLIRIIRERERFTE AD IR AL S R T R T
REVER, Rl R e don R e s ARl . Ak

BEETE: HR AR A4S (81202730) ; i & A R # I 4
(2023J]J30862,2024]J5544)
D4 EIHAERE :liruomeng1983@163. com

RE T REACMIAYT AD B — D EZLR N . TUERIE T &R
F11 (SIRT1) ik & Ak 400 i fA 1 5 0% b A2 1K -y il B
WAL F 1o (PGC-1a) 381 I35 Lok iR A= 0 A %
FIMGEZRRTIRE ', NI RETE R M ARAR T RE R i
JeAH O Pl 2 AR AT PR g v R ¥ EEAE A . B
SIRT1/PGC-1a i [ % DR AP SRR T RE . 30635
PEE (ROS) M=, IR RAE, dEimide ]k
HANFI T REMIFE] s

EPEEE IS R Cre Sl =g AR
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AD P FEAR LI —INR, IFAR 4 AD (955 AR A
BT T MBI BT AL, T EAA RN IR
T MLE 25 IR . ATHIATSY 2 B0, 0B i 4 5l vk
AT AD B VHITT N AR 1 IE 4R 5 1 2 A iR S
WA EZR (MMSE) #5407, WM AD B /N R
M8 1Cae ) Y RALEIR B, 5 SAMP
BT /INERAF L, BRI /) ROV 5 21 2 2 S B P ol
e 2P0 SR R . A . AR AR
Jiif P B, ASHIF ST SR (AR 5 H 43 AT SIRT1/
PGC-lo f5 5 B AL, 584N B I V56 7
AD BRI REMEFIMLET, i RN R 4l . A
S IE A H R R AR S S AR A S AR I DL S A
(IS FE It 45 XMSB-2023-0365) .
1 #R5H%
1.1 &4

et SAMPS /N (HGHEZ LA AL/NEL) 40 1,
etk SAMRL /MR CIE# Z4/NER) 10 2, #8
SPFZ. 6 ik, AR (24+2) g, SEERSIYIVFAT
HES SCXK (#5) 2021-0013, Wy T8 M & S o2
B s WA R E . NRIESE T8 S = s s
TR 24~26 °C, MIXHEE 50%~60%, (HFREX, 12h
JERE, AR . oK, /NS R PESR 1
1.2 EZZRXA5E

PGC-la Pk (555 : ab191838) . SIRTI Hiik
5. abl12193), “HIHRPH M IgCHiIAL (175
ab288151) . JC-1 ikl & (185 : ab113850),
Y [ Abcam A7) ; KR IAE D BEIXF & (RS
C3606) . 4% ZRHEE (175 : P0099-3L) . 4 hi
SR (B25 . C3609), L2 RAYFHE
ARRAFE S ROSKMIAH & (1845 . E004-1-1),
MR Y TR T A RS 7l 5 Pierce™ BCA
HEEAKMIA R & (85 . 23225) . Pierce™ SDS-
PAGE i ifil &7 & (985 . 89888) . TRIzol™
KA (485 . 15596018CN) . SYBR™ Green I #% R
BERC Y kL (924 : S7563) . PVDF $5ENR (4245 .
88518) . RIPA & fi i (525 : 89901), 3¢ [
Thermo Scientific 23 H] 3 iScript™ ¢cDNA Synthesis Kit
WL SRR & (585 . 1708890), %[ BIO-RAD
oAl 10% KGR (1855 A500288-0250), I
AT A TRBGARAR; HhRERRT (57
5 H20070181), E#F (fPE) 24 A BRAF
HARKEE W (85 . MHS1), F2[H Sigma-Aldrich
YN

TEfefg 1. 5HEFRER (0. 30 mmx40 mm), HE
TRM ST A BRA ], Morris 7KK BT R4 2
4t (JLBehv-MWM 54) , i EAEYHE ARG R
) AEEELHL (B5. Sorvall LYNX 4000) . Nano-
Drop Ultra £4M36 Y6 BT (45 . ND-ULTRA-GL) |
7500 SZHF 9 B PCR 248 (RS . 4351105),
3 [ Thermo Scientific 23 F] 5 Olympus Y 2% i 7 5%
(B85, CX33), HAOlympus/AH]; YVIFHL (5.
EMTP), f&[E Leica’A+]; BprfY (A5 E0225),
A RAEYBHE AR AT,

1.3 @R T *x

K B AILE 7 2 7587 40 L SAMPS /)N fRL 4 g A5
R ERAL . dEUd] . ZRURFTUL, A4l 10
H, SAMRI/INE 10 HORIE# 241, B 20 B o 6 B
ANERCCEST Il CEarT R CiEar, Hp
“HLEET CEATT R CHRETT SRl , R H
FERNEATON, AT o /BRI 8 6r DA ST
EHZ IR (LR o A 5 fn) 1 it
1o 5, #MNEFIESHZSCER [11] brifEiEtT,
“HLEET A CHREYT MRS, MR 1807~
3607, Jifi £ 455 A 50~60 K/min; B AT M CE
237 TARE AN, HARIEEE 60°~90°, At AN A
120~150 YK /min, iz%F 1 min, B4t 10 min, JE7H7
ZHIBOSUIAL T B dE 2B/ UR, FPEANES R F
VAT, MEEFIE A 907, 452 Ky 90 Yk /min,
241 min, BEEF10 min, BEH LRENR, Z40RSF
M/ T 1 mghkg ZRIRFHEREBGIT, BRI
W BRI KOE & A /N AT 5 DL P02 A [R] s
], PR EE A HRATORI . A A/ NI T4
1.4 WERIGAFA Ty ik
1.4.1 Morris K g F I35 4F D Rl Fo 2 3 58
1 TS HRE R H TR R L KN EUCE
TEA KB BEIE A (H 42120 cm, 50 ecm) 1,
SIRVIANZIR, T8 =RRBEER 12 em, &
30 ecm FF o LEHY4ERRAKIR T (2421) °C. b
-5 BT K EE K e 1/2 40 HAR T /KT 2 em
T o MABEHLG PR HE A A T 1) it BE AN . /IR
FEF- G AR B 8 120 s AR BIE G 197N
BUBCE T 75 30s, fRFREERRIYIZ/NR, &
AR ERTE . AEENATE T, IBELS IR
PR AT P E A /MR, e s/ BRI B
TR ORISR A AT IR . S TR R S g, il
BRAF-1, B/ BROMA T 5T i) Kb i A K b, il
FE R AR L ER /N BRL 60 s PN 27T 5 52 FR U8R .
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1.4.2 U3 ERk#t R aLEDE, BEK
FREAREATA KRELERIE R B AT 55
RRA/NRBICE T — PR E 558N, Rk RS
7100 emx100 cmx40 cm, JiCHB A HBAG, THH 4%
PGSk TN IG 8 . SEgRTT, /N 7R SE
W& N 20 2 he B/ IO Hh e X
AV H A HARR S min, iC/NRIKEEhHE .
1.4.3 HEF &M GELMRHRE [T R85
HOCYH MO, £ 4/ N EURTE T Wik b s, 3
O TEE S 2 2R, 4R B LA 7 R B B 3 /IR
T LA T HE L 0 F Nissl e €, HARAK 18R
T4 A5 20 10 H0N R B 2 LA T AG i . BB
W SHL, T 4% ZRW R TG E 24 h, &
A, 5 wm AW F KIS, TR
FE WP g6 3 min, WYEE, PHAMS 1 min,
TR, WK, EBIEE A OB T AR S
ZURIEAE IR

1.4.4 Nissl £ ENZAHELWZTREEN WL
R A T Ak 10 s, BfJEROET 4T
st 1 h, 2R AR, & Toamh
55, BA95% LT 5 ming FF—UCE T4 g
55, BA95% LEEF 5 min, HE2KG, BAL
ORI, BIR S min, TPERIRE ) BTG &
T WA IR, EE Nissl Y2 £ FH 4 41 iy
i e g i L

1.4.5 HLALEERBE AR U SH
120550 mg, R HH JC-1 Yok g o 2] 20 2 b 4
LA A2 Ak, TV 19 PBS phseiiE 5202, i
ARGy B, VK FRE 15 mine 4 CAI3K,
3000 r/min 5.0 (5024210 cm) 10 min BB,
12 000 r/min &0 (BOF4E 8 em) 10 min BUTTHE .
I LVE O A LR A, TR, Ik
REEWS JC-1 B TAEWRIEST, S 96 fLAk.
it A ASCI 2 1K 488 nm, 2R R A4 IR H 407 45 SR L 4T
J6 (530 nm) /2485t (585 nm) K LR, AW
5% LAIE 5 A R A 1 2R 38R 100%,  HoAth 20 15 L o7
A LIRS IE B B A 43 LA L (%) o

1.4.6 #HLMBEPROSAEME LS50
mg, >R ROS 32 71 &5 K6 i ifg 25 21 41 ROS & & .
B R AA F B SR 10 wmol/L 1 277" - — &%
e R 4R (DCFH-DA) B2, M A 96fLHk,
HEFE 37 “CIEE 60 min, i HZOGEIRL, & &M
KA 488 nm, K FHIEK 528 nm, M FLUE

SREE, DA HLIEE, TFEARX OO E . AN
ROS & HIEH 412 M 1, HAbg ROS & & A%t
B AR R .
1.4.7 Western Blot % # 0| /& & 20 2% PGC-la.
SIRT1%& @ K-F R RIPA 2 f# T/ 4
SUP ISR, BCA A (@ mil e H & .
T FREAR B 5% 2 10% SDS-PAGE HLJK, 15 ¥4 &
PVDF I, FE iR H 5% B IR 2F 0 T 8 T EHA 1 h,
MiJ5 T 4 C R E FH R —$Ht PGC-1a (1 : 2000) |
SIRT1 (1:2000) &%, 552 K37 CHF#HE _ht
HRPHi % IgGHilA (1 :2000) 45 min, BEZE X6
R MEEE . B, R, WELER, JoRH Image
J 2. O3 B 25 IR A
1.4.8 qRT-PCR A& m % & 20 2% PGC-1a, SIRTI
mRNA & & R Trizol il 7] $& B & 2H 41 vp
RNA, M OB TR RNA 265 . BT pg
SVRNA, i FH 0 5 S a0 G E A 7 R R 4 DNA 5B
I35 S R % . 37 °C 15 min, 85 °C 5 s, f#i
SYBR™ Green | 44 BHESZ I 98 658 i PCR RS 04T
P, BFREWMT . 94 CHUAEYE3 min; 35 M
A9 94 CAEME30 s, 55°CIB A 30s, 72 CHEH 60 s;
ASEAH 72 °C 5 min, SRR A E 4 CIRAF. R
GAPDH N Z:, i@t 24 kit 43 H bR SE PR AR X 2%
ki, FERMY TR,

1 MR LHLSIRTI . PCC-1o 5IHWIT5)
Table1 SIRTI, PGC-la primersequences of hippocampal

tissues of mice in each group

YR

B A SIIEH) (5'->3") N .
P
SIRTI % TGATTGGCACCGATCCTCG 19

TFi#: CCACAGCGTCATATCATCCAG 21
PGC-1a ¥ AACAGAACGAACAAGGGCGA 20

TFi%: TGACAACAGGCATCAGCAGT 20
GAPDH i AATGGATTTGGACGCATTGGT 21
TUf#: TTTGCACTGGTACGTGTTGAT 21

T SIRTI, UUBKHAYEE 15 PGC-To, 3 5GP ARG S T
Wy BBEALE T Lo; GAPDH, HiRE-3-BE BRI 2R .

1.5 %it®7%

K JH SPSS 18. 0 & GraphPad 6. 0 #EAT 4510 #r
TR A IE S0 B ehrifE 22 (xxs) %
TN, 7 2EFEIT A ] L AECR R 3R T 22500, IR
b H] LSD B SNK K 35, J7 22 78 5 I 241 [) L 45k
JHRRFRL G, A R HE 38R FH Kruskal-Wallist £ 55 .
PLP<0.05 RS A G2 L.
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2 HR
2.1 B A Morris KX g Kool 3 LI R
23

K2, SIEWA LR, BRSO/
BUE A ATAT IR SE G, 2 BoF 5 RER B D,
W7 S SsSB4 (P<<0.01) . SHEAIALLE
B, BT A AN 2 2% WR S AL/ BUE LA T VAR )
B, 5 R BRUCEI 752 500z Sl B X R
(P<<0.01), SHAESUAIA AL, Sl 2 /N BUE A
R 4R, Her 5 G RO 52 5 5)
PRSI (P<<0.01). 5ZRURFAIE, 4
RIZH /N BRUE LA T IR I 4 R (P<<0.01), %
V-5 RERUCEIW 3752 560 S 8 22 R OC G iy
X (P>0.05).
T2 AU/ Morris 7K 2K B 56 FIH™ 37 552 56 25 W b4
Table2 Comparison of the results of the Morris water maze tests

and the open field tests in various groups of mice

Morris 7K 2 By 5256

-
an B mha | e o
WO GMEGe0s oM
IEH 4 10 18.35+1.37 9.40+0.65  18.54x1.61
HETRIZ 10 32.48+2.80"  3.61+0.38%  10.17x1.08"
JEURi4l 10 35.56+3.09”  3.91x0.33"  10.81=x1.30"
e 10 19.5242.52" 9 7.72+1.03" ) 18.17+1.64"
ZREMEFHA 10 26.09+2.52" Y 6.80+0.72"  18.13x1.94"

W oa) SIEW4ILE, P<0.01; b) SHIEL LA, P<0.01;
o) FAEH A, P<0.01; d) SEHRIHLE, P<0.01,

e

T KR EEk s i &I,

2.2 B4R AELMLHE & . Nissl &4 R
Zet:d

Bl 1 (HEZ ) 7~ IEH 4/ B S IX 454
SERE, PHZEICHRPNEESY, TR A5 T T A
RULH AR /NI S R 2T HEF AR L, %K
B, P DA SUR BRI SRR A
AL F L, A3 WRST 2 AT HI 20 /N BRUTAR D 2 21
2 TTHES ST, TSR ES s T, ol
RN 2 URSTALURER R0 S S ST IE S K
BE R EES

B2 (NisslYet) 7R, IEH 470N BRI kR
2 e HEPI S, AR Y NisslA 5, B,
HIEw Al bir, A AEE A 2 X AR R 2
TEAEEFE | LT A NissURBCR /D, YL ik
B T 20 1 22 3 MR S5 AL/ N B ) DX 28 24 TR 2 B HE
GIARRESFE, Niss| IAREEII M, @ AR TR,

K3k, HGIEWHE, BAIZEMAE A4/
FRUAE S 202 Niss] Y O BHPE AR B GE )8/> (P<<0.01),
SRR A, 2 AR A AE FI AL/ B Nissl e
0 SAPE 4 B R (P<<0.01) . SR 4l
A5, BT 41 Nissl 44 €0 PH M 40 i 250 &= 3 i (P<
0.01). ZZSWRFTLLFNERHIZH Niss] Je (0 FHM: 41 i %k
WESTLIEE XL (P>0.05),

2.3 ARk R E AR IR & 45 A= ROS A8 %
RO
KR, SIEWHLE, BAIZMAE AL /N

EZ S|

B1 &4/ DSHSHE R AE (x50)

Figure 1 HE staining of hippocampal tissues of mice in each group (x50)

IEHH [ k| E[E
TE: Sk e i S 2 i 2T I BT A NissI 44
B2 SA/NRUE DS Nissl Je (8] (x50)
Figure 2  Nissl staining of hippocampal tissues of mice in each group (x50)

-

——

BRI ZARVRFTU
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3 AU/ 42 Niss] Y PHAEAN IR LA
Table3 Comparison of the number of Nissl-stained positive

cells in hippocampal tissues of mice in each group

i R Niss J (7, B 14: 240 /4>
IEH 3 85. 579. 10
HEAIZH 3 40. 47+4. 60"
E[BAeh:] 3 38. 634,20
FHfilZH 3 80. 17+8. 90"
ZRURSFTH 3 72.27+8. 30"

e oa) HIEWALLE, P<0.01; b) SEMALE, P<
0.015 ¢) SR LEL, P<0.01,
&4 BUH/NEIE DM LR A AL ROS
RO (R Ea R
Table4 Comparison of mitochondrial membrane potential and

relative multiplicity of ROS in hippocampal tissues of mice

in each group (x+s)
41 R WA /% ROSHIXMEEL
EH 4 10 100. 00£10. 00 1.0320. 11
FLAY 2 10 40. 50+5. 30" 2.730. 34"
Eloaehe] 10 44.70+3. 28" 2. 54+0. 29"
FHZH 10 88.70+6. 98" 1. 49+0. 20"
EZ NS5 10 90. 40+7. 46" 1.3120. 15"

W ROS, iEMEA.

a) SIEWH A, P<0.01; b) SEEIA L, P<0.01;
¢) SRS tkE:, P<0.01,
BRI 41 220 M b AR B LS R IR, ROS ARXE 4k
FHE (P<0.01). SR i, Bl fn £ 4
WR 5 41/ R S 2 2 rp bR B LA T, ROSAH
XAEEREAL (P<0.01). SR/l bbse, ol
H/INERE S A LR AR R LA T B, ROS AR 4R
FEAK (P<<0.01). Z 43 WRSF 2 R 2/ BRI 1
ZH AV R A B 67 AT ROS AH X A5 50 22 55 B4 12
B (P>0.05),
2.4 B4R HELMLSIRT], PGC-1a % G K-F
Fr mRNA Fik i

K5, HIERHLE, BRIEMEE L4/

BLHE T 41 41 SIRT1. PGC-lo 25 47K F- Fl mRNA 3
KRR (P<<0.01). SBIAUAL LA, SHildfnz
23 WR 5% 40 ¥ 5 40 21 SIRT1. PGC-la 25 [ 7K F- F1I
mRNA FikFHE (P<0.01). SIESUvid i, %
F 2H /N BT 5 4H 24 SIRT1. PGC-lo 2 4 7K F- Al
mRNA ZkTHR (P<<0.01)., Z&WRFF4H 544
SIRT1. PGC-la & /KK mRNA ik 2R TG00
RN (P>0.05). &4/ Bk 449 SIRTI .
PGC-1o 25 HL UK BT LA 3

Mw

smn’ : “ e s 80kDa

PGC-1a 6 . B skDa

GAPDH W W W T W 3 (D2
A B c D E
e A, IERY; B, B4, C, AESU4L; D, gHRIgL
E, ZZUK5F4; SIRT1, VUBRE M 1; PGC-la, 4k
TR B8 7 05 Ak 22 A y F DT AL T 1a; GAPDH, H- i % -3-%
TR 0 o
B3 HA/NRIGESHALIHSIRTL, PCC-1a 8 H HL KA
Figure 3  Electrophoresis of SIRT1 and PGC-1a proteins
in hippocampal tissues of mice in each group
3 itie
BERITIERT Z R0 28 2R G 07 s 8 PR R A
REF MR R (RIF - SRR & “F
A, MIREARENS, B BRI 2 AR T8
FEAE . (e - HEBH IR BkGIE I 3a ) s
CHAERE, LAFEN”, (RE2T - FRIE)
WHER] “JLOABIL, IR, 456 Bl EE,
FATIN Dy, B R B =S, RRALAC T, A e
By MNP UANRE Bk T, s TGS, ik
fEge, WIE LRI & Sy AD . I I B
WORFAT . B, . IRAT AN, A/l

K5 FH/NEIEGEDSHLSIRT]. PGC-1a 4k 1 M mRNA ik g

Table5 Comparison of SIRT1, PGC-la protein and mRNA expression in hippocampal tissues of mice in each group (x+s)
g1l B HEAKT mRNA ik
SIRT1 PGC-la SIRTI PGC-1a
EHA 10 1. 0320. 12 1.02+0. 13 1. 030. 05 0. 94+0. 10
HERIZH 10 0.33+0. 05" 0. 4620. 06 0.45+0. 02" 0.37+0. 06"
AR H 10 0. 30+0. 05" 0. 49+0. 07" 0. 47+0. 02 0. 4320. 04"
FHiZH 10 0. 76=0. 09" *’ 0. 700+0. 08" 0. 87+0. 04" 0. 67+0. 10"
ZRRSTH 10 0. 84+0. 09" 0. 79+0. 08"’ 0. 81+0. 04" 0. 62+0.22"

. SIRTL, VLB EA 1; PGC-la, A LYIBEARIET IR AZ 0K v BB LA F Lo
a) HIEW4IE, P<0.01; b) SEMYIHE, P<0.01; ¢) SIE/U4EE, P<0.01,
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TR A LB KB AZ 228, RI0% A b
i, R AT 2 Y FaThANE B Rz
VAN WITNERSZ N E R by Ok e IR SRR 1K
PRELC, IRET NSz g, WICBLG, T IE
kB tE. Pl EiERECE, BRI, f
@i 2 2. ImIRBTSE o, AD B0y 5% BE A AR
T A AN B TS AT R YL e, HOA I gds 21
TREFENE " ZRURFFTEAD RO E
EAF RN UESE ™, BOARBIEZE 8 R B 25 % B
ARWFFEL BT T HAEALHAE BRI A IR, DL
O3B AR SRRV

AW AR I, NG L AN 2 28 RS A
R T SAMPS /)N BUTE W 37 52 40 v (1 32 Bl BE 85 R0
Morris 7K 28 5 S50 27 P 55 R BRUCEL, - [ If ARG/
Bl Morris 7K 2K 57 S50 i AR 30T, RIRM B35 i T v
M 22 230k 5 BIREAT R08GE AD BB/ IR IA R . 2%
IR RGEN MR T RENGE, BN R5%
fift, HZARURSFF/ N B E AL 5 AT ORI
TERIA/NR, U RN AT MR I T 2
ZEURFELH /N AR AL /N BUAT S 22 B
B REZES, Pon/NRAT e R R IR T
R VE TR E XL o 3 b, R BREE R i,
AT LT 03 1 22 A IR 5 28 1T s AD AL/ B
M D SV BUE , IR I IR R, 22 AD
BN 2 e, SEREMR AR Y~
ARWFFE, ANE S AT A 2 AR RS TR R 22T IR
P07 IOR W 2 S, SRR P AEXT AD BIRY T AL
REBAREES . ZHRKAENIRIT AD H—L
2y, HITREAT) Iz ARIE, SRR A A BEAE
TEMGLy o SRIFSEAN R 1, DI vk TT
RE R 25 W) AT 52 B0 A B AR B AD B3 9 X
R S WEgrs

AR T RE RS2 AD UL A B2 bR AR, wf
AEIE i AE AU BE | S LRORN S AE B S5 i A
PEHEAD Y A R JE 7 /NGB 240 B P B A A
RIS AD W R JA &, 1R AD J 3 UL ¢ 2
ROS J A B AZORL A L AL ke 2k, HALR] 22 A
ZRE, B AR S5 /NG AN AZ A BEAE R, B
T ELORLRA  09 T R 0 HE AR N A1 A B
Pho BEAh, ZFYEE AR B /N 4 1 H A KA T
i R R R IR BRI SR AL B (Nox), S EZhL
KROS Wy Al hn, #E— L5 RM A M, KA
INJBE BT A L ROS 9 T 8 5 05 0 A0 A AT T 3
PR 1 o R ) Rl B A TE U5 A 2 S E AT

TH B REEMEN . AWK, ADFLH)N
B TF 4/ BT T X ROS = AR 3 %2, e o7 e
1%, PRIRAFIELORLRRRAT o 14N B 6 LB ok &
ZRWR ST 25 W67 vl e 2 k0 1 41 4 ROS Y 7
A, R Fh i R AR L 57, 18 BH I B i i 41 vk
M2 23RS BIA %038 T AD BB/ NR I S 41 211
LARARTIRERRAT . REAAFIRZ5 R o, 2R URSTXT
AR AL IR T BE e i e B G VE T >, 24
ABFFEEER . TiHh, *METE MR G AD FE Y
/NG S R T BB 5 22 45 IR S X b 1 ) g
S A WL GE T2 25 5

kg E— 5 F 5 0 I AL AT R 2 3 SAMPS /)N
BRI A Ty B R 15 1) 43T IL T, AR S R ke T
SIRT1/PGC-1a {5 5 it i 1 OG5 431 19 2 1 AR R A
FIk ML . SIRT1/PGC-1o 30 B 5 22 ki 4K 2 fE 25 1)
e, FEEALN BT 80 b anfaifih, SIRT1/
PGC-1ou 3 fif 1) 3806 T 350 A W/ 28 B4R F W AH DG FR i
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Effects of Kidney-Tonifying and Blood-Activating Acupuncture on Mitochondrial Membrane Potential and
SIRT1/PGC-1a Axis in Hippocampal Tissue of SAMPS Mice

REN Dan, ZHANG Ting, XU Jiangxi, ZHU Hong, LI Ruomeng

Third Xiangya Hospital, Central South University, Changsha, 410013

ABSTRACT Objective To explore the potential mechanisms of kidney-tonifying and blood-activating acupunc-

ture for Alzheimer’s disease. Methods Male SAMPS mice were randomly divided into a model group, acupuncture
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group, non-acupoint group, and donepezi group, with 10 mice in each group, and 10 SAMR1 mice as normal group.
The acupuncture group received acupuncture at Baihui (GV 20), Xuehai (SP 10), Shenshu (BL 23), and Geshu
(BL 17). Xuehai (SP 10), Shenshu (BL 23), and Geshu (BL 17) were stimulated on the left side first and then on
the right side alternately, once a day. The non-acupoint group received acupuncture at fixed bilateral non-meridian,
non-acupoint points under the ribs, once a day. The model and normal groups underwent equivalent handling and
restraint stress without acupuncture. The donepezi group received 1 mg/kg doneperzil via gastric gavage daily. All
groups were treated for 4 weeks. After treatment, Morris water maze tests (to record orientation sailing latency ,
number of traverses through the platform quadrant) and open field (to record distance travelled) were used to evaluate
learning and memory abilities; hippocampal neuronal damage was analyzed via HE and Nissl staining ; mitochondrial
membrane potential and reactive oxygen species (ROS) were measured using assay kits; Western blot and qRT-PCR
were performed to detect silencing information regulator 1 (SIRT1), peroxisome proliferator-activated receptor gamma
coactivator 1-alpha (PGC-1a) , and mRNA expression levels. Results Compared with the normal group, mice in
the model group and non-acupoint group showed elevated orientation sailing latency and relative multiplicity of ROS in
hippocampal tissues, and reduced number of traverses through the platform quadrant, distance of movement in the
open-field experiment, number of Nissl-staining-positive cells in the hippocampal tissues, mitochondrial membrane
potential, and protein levels and mRNA expression of SIRT1, PGC-1a (P<<0.01); HE staining showed that the hip-
pocampal tissues of the mice was loosely arranged, with reduced number of neurons and vacuolar degeneration; Nissl
staining showed that pyramidal neurons in the hippocampal region were not neatly arranged , and the number of Nissl
bodies in the cytoplasm was less and the staining was lighter. Compared with the model group, mice in the acupunc-
ture group and donepezil group had lower orientation sailing latency and relative multiplicity of ROS in the hippocam-
pal tissue, higher number of traverses through the platform quadrant, distance of movement in the open-field experi-
ment, number of Nissl-stained positive cells in the hippocampal tissue , mitochondrial membrane potential , and
protein levels and mRNA expression of SIRT1 and PGC-1a (P<<0.01), and HE staining and Nissl staining showed
significant improvement in hippocampal histopathological damage. Compared with the donepezil group, the orienta-
tion sailing latency shortened in the acupuncture group of mice (P<<0.01). Conclusion Kidney-tonifying and
blood-activating acupuncture method can alleviate the SIRT1/PGC-1a signalling pathway in the hippocampal tissue
and improve the mitochondrial function, thus alleviating the neuronal damage, which is one of the possible mecha-
nisms for its treatment of Alzheimer’s disease.

Keywords Alzheimer’s disease; acupuncture; kidney-tonifying and blood-activating acupuncture; mitochondria;
neurons; reactive oxygen species; silencing information regulator 1; peroxisome proliferator-activated receptor gamma

coactivator 1-alpha
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