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(Abstract] Objective To explore the mechanism of action of acupressure at "Pishu (BL20)" on cognitive impairment in rats
with chronic fatigue syndrome (CFS) based on the peroxisome proliferator—activated receptor y coactivator—la (PGC-la)/nuclear
respiratory factor 1 (NRF1) pathway. Methods Thirty—two rats were randomly divided into blank group (n=8) and modeling group (n=
24). The CFS model was established in the modeling group using a multifactorial compound stimulation method for a modeling
period of 21 days. After modeling, rats in the modeling group were randomly divided into model group, "Pishu (BL20)" acupressure
group, and ginsenoside group, with eight rats in each group. The blank group and model group received the intraperitoneal injection
of physiological saline at 1 ml/day. The "Pishu (BL20)" acupressure group received bilateral acupressure at "Pishu (BL20)" followed
by additional intraperitoneal injection of physiological saline at 1 ml/day. The ginsenoside group received intraperitoneal injection
of ginsenoside solution at 1 ml/day. All interventions were administered once daily for 14 consecutive days. Assessments were
conducted before and after modeling, and after intervention, including rats” body weight measurement, semi—quantitative scores of
general condition, exhaustive swimming test and Morris water maze experiment. After the intervention, the adenosine triphosphate
(ATP) content in the hippocampal tissue of rats was measured by colorimetry, the malondialdehyde (MDA) content in the
hippocampal tissue was determined by thiobarbituric acid (TBA) colorimetry method, the superoxide dismutase (SOD) activity in the
hippocampal tissue was tested by water—soluble tetrazolium salt 1 (WST-1) method, and the mRNA expressions of PGC-la and
NRF1 in the hippocampal tissue were measured by real-time fluorescence quantitative polymerase chain reaction (PCR). The protein
expression levels of PGC-1a and NRF1 in the hippocampal tissue were determineded by Western blot. Results (1) Before modeling,
there were no statistically significant differences in body weight, semi—quantitative scores of general condition, exhaustive swimming
time, and related indicators of the Morris water maze experiment among different groups of rats (P>0.05). After modeling, compared
with the blank group, rats in the model group, "Pishu (BL20)" acupressure group, and ginsenoside group all showed decreased body
weight (P<0.01), increased semi—quantitative scores of general condition (P<0.01), shortened exhaustive swimming time (P<0.05 or P<
0.01), prolonged escape latency in the Morris water maze experiment (P<0.05), decreased total distance traveled (P<0.05 or P<0.01)
and number of platform crossings (P<0.01). There were no statistically significant differences in the above indicators among the
model group, "Pishu (BL20)" acupressure group, and ginsenoside group (P>0.05). After intervention, compared with the blank group,
rats in the model group exhibited decreased body weight (P<0.01), increased semi—quantitative scores of general condition (P<0.01),
shortened exhaustive swimming time (P<0.05), prolonged escape latency in the Morris water maze experiment (P<0.05), decreased
total distance traveled (P<0.01) and number of platform crossings (P<0.01). Compared with the model group, rats in the "Pishu
(BL20)" acupressure group and ginsenoside group both showed increased body weight (P<0.01), decreased semi—quantitative scores of
general condition (P<0.01), and shortened exhaustive swimming time (P<0.01), shortened escape latency in the Morris water maze
experiment (P<0.01), increased total distance traveled (P<0.01), and number of platform crossings (P<0.05 or P<0.01). There were no
statistically significant differences in the above indicators between the "Pishu (BL20)" acupressure group and ginsenoside group (P>
0.05). 2) Compared with the blank group, rats in the model group showed decreased ATP content and SOD activity in the
hippocampal tissue (P<0.05), increased MDA content (P<0.05), decreased protein expression levels of PGC-1a and NRF1 (P<001) and
mRNA expression levels of PGC-la and NRF1 (P<0.01). Compared with the model group, rats in the "Pishu (BL20)" acupressure
group and ginsenoside group both showed increased ATP content and SOD activity in the hippocampal tissue (P<0.05), and
decreased MDA content (P<0.05), increased protein expression levels of PGC-law and NRF1 (P<0.05 or P<0.01) and mRNA expression
levels of PGC-la and NRF1 (P<0.01). Conclusion Acupressure at "Pishu (BL20)" can effectively ameliorate the fatigue state and
cognitive impairment in rats with CFS. It increases ATP content and SOD activity while reducing MDA content in the hippocampal
tissue. The mechanism of action may be related to the activation of the PGC—1a/NRF1 signaling pathway and the improvement of
mitochondrial energy metabolism.

(Keywords) chronic fatigue syndrome; acupressure; "Pishu (BL20)"; PGC-1a/NRF1 signaling pathway; mitochondrial

energy metabolism; cognitive impairment



2025 455 45 %

IR H S 25 K222 3] hitp:/fhnzyydxxb.hnucm.edu.cn 2327

PSS 455 HE (chronic fatigue syndrome, CFS)
JE—FhARFEE 6 A H LAY ™ E% 55 0 BRI
PSR , 52 g5 A BEIRAS 2 1212
IR S A LR IR AR AR, IR B A
CFS By EZIGIRF I, AR CFS B H 1IAFIRE
TR R IELAT 5 ok P RS R MR U EL VR R I 2
AN B 3RO 1) S EE A X, 7 CFS B it F v,
FLT g vk 2 RIS, 115 | 2 A 28 DA R B A o
PR DI RE R AR, DT 5 [N H AT, CFS Ay IR
T ST RS 3 HUR T B2 B TR 1Y
Wi, F2E BRI, R KE R B Fakeh
REt AN, B = 46 2 TE R AN R P AR I RAE
AR, N CEFS (i RER BRGNS F , CFS HMC
R, RGRR BA S, B s ik i
AW R, B AR SR AT ) R B A
R AR P, 3k S A W B A 1S B A2 AR~y At 1A
F —la (peroxisome proliferator activated receptor <y
coactivator—1a, PGC—1la) fEZ R RE A P47
HEM O PCC-1o {55 B BEFE I L LI AE M) &
BRTRE AR, 15 T e 2 0 2oy A o o AR T =
7% (adenosine triphosphate, ATP) 7K P-4 #i T PGC—
lo, #&5 PGC—1a K- RT A AT A AR T T 1
WL ICAET ™, 5 I I fih 280 h Ao (AR 4 A LA
SR 434 Ake, T = e s A, FRZTPGC-
Lo b FRIR W] P NG | i FIAPGC- 1o 2L
BT HESRME T Ao e A, B T T A
2T AR M, SE D T 36 4 4 (reactive oxy-
gen species, ROS) B2k | I, $#&75 PGC-1aff) &
IRIKT T AR R A e S A, DT DB DA R
BT, A ARSI S, PGC— Lo T AL AT 40 T i
FZIEZ AT~ 1 (nuclear respiratory factor 1, NRF1) %
IFI% K7 2 (nuclear respiratory factor 2, NRF2)
WS AR R A DNA Y% SR RIPE , DA ek 3%
LRRLIRTRES, A SCI R 2 2 2 A I o ok
HENT CFS R FRBEAY | WA st Fe I iy 7 T T R LY
—FREOL AT R L ATP & N8
(malondialdehyde, MDA )% #8SE ALY AL B (su-
peroxide dismutase, SOD){ii14:LA S PGC-1a NRF1 2
PRI R 1 2 25 /KOSP4 5% i) 3 T 2% A5 4 LA /T
XF CFS 95 57 PR 2 FIN 0 B2 05 04 52 ) B Vs A 43 -1

FIBLE, i ARAESIRTT CFS S g R AHiE s
1 MR EFHZE

1.1 SEIzh¥)

I 32 F{dHE LA IEME SD KR, SPF 4%, 14
200~220 g, HH R R 25 KA Bl S g b SR 43
[ ATES . SYXK(H1)2024-0014], K ERI7EIE R (24~
26 C) JEIR (50%~70% ) R I 52 55 PR 5 Hh 4743
IR, AR T R ORI EE R AR
Bi4siid (HHES . HNUCM21-2404-32)

1.2 Y

ANZBAF R (S . 220026640, 75 HROOUR
2 AR BUA% . R 2 M, B 24 B ,25 mg/
), 568 25 mg 25 7 BREE, PR T 4 mL AR
ERK WREE N 5.83 mg/mL,

1.3 FEAFIRIE

1.3.1  FZLH ATP . SOD MDA {5 & (F§ ml
AW TARAESE BT, 45 A095-1-1 ,A001-2-2
A003-1-1) ; 5 J0HE (RIITT B iRk 4 2B BT FR A
Al 5 . R510-22) ; PGC—1a [NRF1 LA (270 = J
Y HEARFRAF 5 . 66369-1-1G 124821~
AP) ; RNA $2 G & 300 5% il ) & L qPCR % ]
PRI (R Bt MERE A R R I AT IR A /) 55
R401-01 R223-01 ,R233-01).,

132 FEUE AR R AR (K 2 FI3DHIS-
TECH /A ) , %15 . PANNORAMIC DESK/MIDI/250/
1000) ; P R BEAIL RN B iR P2 AR A R AT BRA F]
B :R500) s #EREAL (A, L5 . ZL 2022 1
0366733.1) ; BEEAR M ATA (LU ZR FEARRAE 7 Ml AT PR
A], A5 . BK-EL10C) ; H kAR (s FE 4R AE Wk
BA MR, RIS . SVE-2) ; PCR BB KL B (52
[¥ SCILOGEX 4], #1*5 . SCI1000-G) .

1.4 FhiEE

PLZ R A IO A TIE R, ST
B ERFKG , A TRMENEORE . (1)5Ria 7
DD « T AR R BRCR B 38 B F AUk I 2, ek ks in
3% 22T, TKIR(25+2) °C KR 40 cm
(A DR B2 4 A K Hr A ikl ZACAR P8 ) 1 7K A
PR E E UK 2 O, BER 1 IR FRSE 21 A, 1iEAR
1 KR SR M, AN RRAR LTk , H BRI K
MR 10 s KPR, REUE G REEEE T X,
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ETRFRENIRE . (2) MM RO . AT A
P BEHLEC 2R R AT AL R BRI RS B T 1
R 1 U G R X F N I AR IS SN
LR Rk 21 o REEOREOT U FE LT 6 #. D12 h
A, @12 h 20K, @il I, @I E 1 min; @M
TR (43 U1 110 dB #4221 h); @ R (38
FERHIZE 1 mA 30 V,30 s/IK,[EFE 1 min, EH 5
W) o (3)IERMIIARAE AARHE SCHR[12] 7 230K R —
FREAR L B VP4 R W R BRI RS RS (2
YRR B R N H B 4 AT TR, &
FHEEESA 0.1.2.3 47, HETEsr =4 43N
W RSB AL

1.5 SAEKRFHA X

RBEALECFE R R 32 HRRA s {4l 8
HOGERIZH 24 H MRS M 1.47 55T CFS KU
R A8 e AL K B RENIL 53 R
W MFRAMAS BTN, B4 8 H,

2 BRI F LA 1 mL/d Y AR 38 ER K i
VEGT s SR AL S AU T 75 , T LA 1 mL/d A8
ERK R TS R BB AT /e 2 5 12 JME T
BISERIIE], B IEE 55HF 6 mm,, DA R 05 U 150
ROESCHR RN R, BUA BRI T R0 e (05
6 MEHERRDE J5 | VA A ) S Al ki 7 S HEAA BV AT A
FES 12 WAL E M Ve A i A9k R G T A
P NEAT CERAE B R U 3% 5% BURE WA RRIR S
IRFEML T, 7SR R 28 Bz WA kR A (4
SRR AT, e LT R R 76 AT
FEARII R - He B S B i S8
0.5 kg, 4% 8 Y/min, FFIAYT 20 min/I, BTN
DUEH T IO RE, Bk BANE A . AS BT
HTUNS BN S (P R e A ik
5 5.83 mg/mL') FK 1 mL, DT HER 1
W, ELE 14 d,

1.6 Bt

T X 45 4K RHEATAT Ry 2l | P4l iz
HPREZER 1T AR ZE A B 32 KRR
J5i FH 3% B H ANV (25 m/kg ) HE T S JRR R |
1 3 S R AL B0 B2 I W, TR R R
ARF ML 3, 4388 R BRI S « — 0 43 B2 3 K,
20 5 W [ e WA T ORAT , AT EHEUB S 08¢ 5 5
—HRAI IR TUK A 45 R BN Ey  7E 4 CLE

PRER K b gk MO, YRAE T -80 CUkAR , T
Western blot FlISZH & 52 PCR BARKN
1.7 WMEIERRR %
171 —EIH — g PP G R R A A
i A — R O Py . R BRI BT AR Ak T
I 571 L 5 — RO 02 B PEAr TP CFS
WG N, PEor =4 43 PR EB , ERET &
B AT, X0 2% 2H R Bt EA T (A% [ 0 0 — i
T E VAT
1.7.2 A7 R5R (1) Tk S8 R H 1 vl
DK S s B R A 55 PR B AR A f T 13
Jo X 25 EH R B AT sk S s . 246 5 12 M v
FRUER“1.47 55 (1) 4, 0K E A TR IR 21k
N IERUER AT

(2)Morris 7KK 5 525517, SR ] Morris 7K 28 £ 52
B B S IA I AR AR G5 AT S
XF £ LR BRA T Morris 7K 2R B/ S2 0, #4525 R BRUTE
IRRE LR e T 4 d BE R T2
B 3 d I YIZRBARAE D SR, B & BT LIS 4 R
28 kR TR AR I AAE Bl R SRR A O AN R R
BEFSTESS 5 Kbt ras IR R, BT 655 , AR
[Fi) G B [ 52 aS0KE R BB A K P T SR HAE 60 s P %F
173 540410 ATP MDA & & &2 SOD I P
W SR H AN S 2 ATP i, B
o2 2 LUtk (TBA ¥ ) D v E 20 20 b MDA &
T KU DU R (WST—1 6 ) K I ¥F T 2 41
SOD itk MU 4 K BRI S 2H 2 4 B Ao I Jy vk
(1% L AA A BRAG I K UV T 41 40 ATP MDA 5 2
SOD ¥k,
1.7.4 M HH410 PGC-1a NRF1 & HE KK
M R Western blot £ )7 & 2H 21 PGC-1a,
NRF1 8 (257K s 4R B S 418U A PBS
THUE, U/ NS T 2R e 22405 3 DL
THWR . WE 2 R B Bk, G R PBS-T TR e,
P, B UEHA I A —$T PGC~1a(1:50 000) NRF1
(1:3 000), 17K 4 CWEHE )=, R TBST ik Ve %
B JE A ZHT(1:15 000) , 7EZE I F#FE 1 h, TBST
VR, KRB AT Tmage] AN IR R GE3HT
1.7.5 5 4H 4 PGC-1a NRF1 mRNA ik
R RS2 B 208 it PCR B KV H 20 21
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H PGC-1a NRF1 mRNA Fikit, 155044l K R
SR VK VR R T 5 20 2T Trizol IR HEAT 34 RNA 2
B, R RT 6% 5t cDNAPCR 97384 . 55 — By BX
95 CHUZEE 30 s; 55 —Firkk 95 CA2PE 10 5,60 C,
IRk IEAH 30 5,45 AMIEER; 55 =B BOR I iRt 4k
££,60 C—95 C, 5 THE 0.5 C, RE—KFOMH
5. UL B-actin HINZ:, FFARELHE A 2722C T4
PR mRNA AR RIA G, 5190 d sl jei RAE
YIRHA BRA Al IR A R, TR 1,
1 3453

Table 1 Primer sequences

FEH 57 51(5-3) K /bp
B-actin 1E M : CACGATGGAGGGGCCGGACTCATC 240
JZ 1] : TAAAGACCTCTATGCCAACACAGT
PGC-1a 1EM ; CCGCGAACATATTCGAGAAG 222
JZ I : GCTTCTTAAGTAGAGACGGC
Nrfl 1EM] : GCACAGAAGAGCAAAAGC 226

JZ ] : CCAACCTGGATGAGCGAC

1.8 SitEH*E
K SPSS 26.0 #ATGE b o BdE LA “was”

N, ZAESHERT 2255 MR 36 . 25 A B A HL
J5 2557, EE M SRR HE G Wi 2007, AR
56 BRIE AR KA 5 W 4T Greenhouse —Geisser 15 B,
Huynh-Feldt VAAZIE , 250 8] 5 AL B K R 2 [0 A AEAE
LSS0 DU AT BRSSO A 5, 5 AN A A 28 A5 )
L2 TP 2 S0 6 S A A L PR 2R AR, 2 [
FERR AR 3R 22001 (ANOVA ) #5725 5 N
#E—25 UL LSD WL 3EAT W U3 s 45 07 258 5%, Wik
W Kruskal-Wallis H ¥: 5% , 3% | Dunnett’s T31%
YT 5 2 b AR IE S A AR Eicdle | 34 0 4
PR SUA S R, 4 ) LR FHAE S UG 55 38
PL P<0.05 N ZESAG L,

2 &R

2.1 BHRKRERELLR

(1) 45 2L I o) i PO - S MR PO, 28 LR
RO T U AR B TR (P<0.01) BRI | 5
R M NS R HRBER)S T HUR AR T
B (P<0.01) ; 55 LA B A | AR e NS
SR BT B PR B 2 Tk (P<0.01) , (2)41
(] FUAR < AR, 25 ZH R BV JBORE F A 22 5 e e it

R (P>0.05) , @R, 525 FAL R BN |
AR M ANS B AR RIET R TR (P<0.01);
BEAUZE | S SN 5 581 21 R R 2 ] e 4 o o 2
SIS F R L (P>0.05), THUE, 525 HA L,
BV R BUA BT i T B (P<0.01) 5 SRR LA, 1
FRAMAZS BT R BT BT 5 (P<0.01) 5 miFR 4
HAZBATH R RZ BT 22 7 RS TH 5 L
(P>0.05), Lk 2,

®2 BHAXRAEERN . ERERTRENERELR
(x+s,n=8,g)
Table 2 Comparison of body weight among different
groups of rats before and after modeling, and after

intervention (xxs, n=8, g)

415 T by THUE

ZSEZH 262.49+9.22 421.13£18.08%4  421.16220.914%
BiRIZH 263.33+5.58 184.83+14.462%%%  214.30424,7044% %+
B 261.5326.61  197.34x13.86%%%%  320.19+11.7044%*#

ASRAH  259.76+6.33  191.15£15.0944%%  332.38+19.7944%**#

T ST LA, 24P<0.01; SRR WAL, **P<0.01; 525 1
AL, #+P<0.01; SR AL, *P<0.01,

22 BHRKBR—RERFEESTSLE

(1) 45 2N ] 6 L3R« 5 i AT P A, 2% 2H R B
WAL S T IS — O B VA TR (P<
0.01); 55 thig, S M A S B A KR T
Tl — e O T Y R R (P<0.01) . (2) 4]
FoA  SERCHET , 25 2H K Bl — el e s P or 2 Rl
BRI X (P0.05) . R, 52 A
BRI R e NS B AR B — 1
FEIEA I TEE (P<0.01) BRI 3] fl N2
R 2 R B ] — PR 0 2F o PO 25 % e
TR X (P>0.05), THUG, 525 A4 H A, i
KB — B Ol 55 T i (P<0.01) 5 S A2
P, RARAMAS BT H KR — B IE 0w 0F
I3 PR (P<0.01) ; SR AH 5 NS B ATH KR ZH /Y
— GO AT 22 RS HE B L (P>0.05) , T
k3,
2.3 BAKXRANERFKE B ELE

(1) ZH I R]EG e . 5 AT LA AR 2 | i
PR AN S i 20 K BRI ) SRl Uk I (] 440
(P<0.01),75 F4]  SHAMAS BT RR TS
1B UK I R I AE K (P<0.05 B8Y P<0.01) ; 5 885
FbAs, sSAR AR N S AT 4R BT TS 7 8 it vk B
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R3 BRAXRESENERERTHREN—RERLEL
EETES LR (x5 ,n=8,77)
Table 3 Comparison of semi—quantitative scores of
general condition among different groups of rats before and

after modeling, and after intervention (x+s, n=8, points)

215 TR WERE FHiE
24 0.00£0.00  0.88+0.35%% 1.13+0.35%4
R 0.00+0.00 7.25+0.4654% 7.7520.4654%5
et 0.00+0.00  6.88+0.35%%%x 2.13£0.9988%*#

NSt 0.00£0.00  7.1320.35%%% 2.130.8400%*#

T SERIAT L, 22P<0.01; 5iERS L, **P<0.01; 525 H
2 HHR, 4 P<0.01 ; SR H#, #P<0.01,

[ AHER (P<0.01) . (2) 4 [H] e - i BEHT, 25 4 KRR
JIuE UK I TRIZE [B] L2 S e T2 5 L (P>0.05) .
WS, 5% LA B m A RS B
ZH R B ) o IR UK IS 1] 327 45 5 (P<0.05 5% P<0.01) 5
BRRIZ | e RN S B A 21 R B I g v ek s
0] 22 S G240 L (P>0.05) , THUR , 525 H4 I
3 ASEIR A A B IB I Tk B IV 447 0 (P<0.05 ) 5 S5 5578
YA, s F AR N S B AT 2K R v Tk s ] 8
K (P<0.01) ; s 20 5 A S B HH KR Z I ) vl
VK] 22 5 e 12 8 L (P>0.05) . TEILEK 4,

®4 BHKNKREEREERER TGN N ISHKEE
Eb %k (k+s ,n=8,min)

Table 4 Comparison of exhaustive swimming time among

different groups of rats before and after modeling, and after

intervention (x+s, n=8, min)

25 TEREHT ey THE
{EE 11.38+0.59 14.50+1.43 16.88+1.49%
HEAIZH 10.13+00.41 6.75+0.2944% 9.13+0.45%*
MR 11.38+0.85 7.130.3744% 17.0021.5748%*#

NS RBHH 9.13+0.33 6.13£0.3728%%  1575+(.7924%*#

. SEAET AL, 2P<0.05, 22P<0.01 ; 5 & RS i, **P<0.01;
528 AL, #P<0.05, ##P<0.01 ; SHE I H L , #P<0.01 ,

24 FBHKR Morris 7Kk E LI RO P EEIRHER  iT
HBRREMFETE ARBILE

(1) ZH AL R . 5 AT b BRI ZE A
FRLH AN 2 W1 2H K BRI AR 08 3t T AR A 3 A
(P<0.01) , BRI A BT f b sl v R A RE K (P<
0.01); 5 L, S dlfm A S B A KR+

T b T AR 40 (P<0.05) , (2) L |] HL A
T RHT , 25 21 R Bk v AR DI 20 18] e 22 S e St 1
S (P>0.05) , WEBLE , 575 AL R A A
TR MAS BAT AR Bk R R ISE R (P<0.05);
BRI | s RIS 18 2 R R 2 [ sl ER 3
ZRRGEITER L (P>0.05), THG, 55 A4
1 RETUL R SRk PRIV HE K (P<0.05) ; SRR 20
oA, e RN S 8 4 20K B adk 3k v A 3 40
(P<0.01); sFEd 5 NS B HH KR [E]3k S R
W2ER T EE X (P>0.05), TS,

x5 BEXREEREJEEERTHERLEE AR
EE#R (325 ,n=8,5)
Table 5 Comparison of escape latency among different
groups of rats before and after modeling, and after

intervention (xxs, n=8, s)

41 TERLA S THUE
{EE 2.80+2.23 6.66+3.26 12.20£9.71
R 3.57+326  24.02+10.04%%%  35,08+18.294%%
=X 327170 22.21+7.704%% 7.342.91*#

NS RBHFH 4.30£1.76 21.68+9.6644% 8.57+3.88**

L FE AT, 44P<0.01; SHERE AL, *P<0.05; 525 4
LA, #P<0.05 ; SR R, #P<0.01,

(1) £ 2H T A L - 5 T AT LR AR AT
N2 B 2R UG A 18 3l e i AR 400
(P<0.05) BRI R R T FU52 2 S s (P<0.05) 5
SRS g, SR AMAS BEHA KR T B2
BRI (P<0.01) , (2)ZH[H] LA - S A5E AT, 4%
21 R Rz 3l SRR A B) e 22 SR e g2 B (P>
0.05), MG, 525 A4l A BRI S FR A
Z BAT A K RUE sl B AR (P<0.05 38 P<0.01) ;
BARUZH 53 RN S B AT 4K B 2 ]2 Bl B i
ZRIEH¥E X (P>0.05), THGE, S525H 4T
BRI K Rz Bl SRR (P<0.01) 5 SRR
Fuds, 4l A S AP ALK Rz sl A AR R i (P<
0.01) ; A% 5 NS BAT A K B Z [0z gh S i 22
SIGHFE L (P>0.05), FEILE 6,

(1) & ZH IS T] 5 O 5 IR R, AR i
TR NS B 2R BTG AR IS 1 2 T 5 08
I/ (P<0.01) , BRI K BT s 28 87 5 8
/D (P<0.05) SRS AL, s A S B AT A
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®o6 B[AARESEN ERERTHREMNIEEEEN
Lb % (x+s ,n=8 ,mm)
Table 6 Comparison of total distance traveled among
different groups of rats before and after modeling, and after

intervention (xxs, n=8, mm)

gl AR ARG THUE
ZEAM 588.03£162.33 402.98:147.59  519.37+265.95
BRI 47145522508 134.49+99.125%%  141.82+126.85%*
RAEAL 477.82:183.39 148.31x106.374%%  573.65+239.73**

ANZSBHAH 459.92+201.04 226.86+111.84%% 528 .67+201.51**#

0 S RIET LA, AP<0.05; 5 RS LT, **P<0.01; 525 H
ZH AR, #P<0.05, #*P<0.01 ; SHHIZH AT, #P<0.01

KR UG 2881 5 EGE I (P<0.01) . (2) 4H[H]
A B AR, 25 A1 R B =2 [A] 2B SF 5 B L 3%
ZER TG 2FE X (P>0.05), G, 525 HA
BRI | RS B AR BT 5 8L
WD (P<0.01) s BRI SR A S A KRR Z
i) 25 HF 5 R B2E S R GE 47 X (P>0.05), T1i
J5 , 575 H AL AR 2 KRR 98RO B R0
(P<0.01) ; SEAULH AL, A M A S B H A K
B2 O 2 B N (P<0.05 5% P<0.01) ; % 5
ANZ A H KERZ B 5807 6 WO 2E R TCge
X (P>0.05), HEWLET,

F7 HFEARBREESENERERTHENFETERE
L% (s ,n=8, 1K)

Table 7 Comparison of the number of platform crossings

among different groups of rats before and after modeling,

and after intervention (x+s, n=8, times)

205 TR R FHE
Z=HA 4.75+1.98 3.37+1.51 3.75+1.39
HEAIZH 3.50+1.20 1.13+0.994%%% 1.000.764%
Pty 4.13+2.10 1.38+0.924%%% 3.75+1.58**#

NS BH A 4.50%1.60 1.25+1.045855 3132 1.13%*

I SIERIET FL AL, 2P<0.05, 24P<0.01 ; 515 L #R , **P<0.01;
Has B4l A, #+P<0.01; SHEIAH HLAS , ¥P<0.05,%P<0.01

25 HRAXREZHELAH ATP MDA &K SOD
RS2

5o A A, B AL R B ATP % 5t Fl SOD
TG PEREAR (P<0.05) , MDA % £ T} 5 (P<0.05) 5 5 #%
RUH A, AR AN 2 i A KB ATP &5 5

SOD {fi T+ (P<0.05) , MDA 75 14K (P<0.05) 5 14
NS B H K B Z B ATP MDA & & Fl
SOD 1EME2EF TG L(P>0.05) , HEILEK 8,

*8 HHKRRBEDALG ATP MDA FEK SOD &
Lb %S (ks ,n=8)
Table 8 Comparison of ATP and MDA content and
SOD activity in the hippocampal tissue among different

groups of rats (xxs, n=8)

20 5] ATP &t/ SOD i/ MDA &/
(pmol/g) (U/mL.) (nmol/mg)
254 437.09+190.81 106.34+11.97 2.36+0.55
L] 43.17+10.66% 48.01£24.28%  5.96+1.87*
=t il 379.72+151.91*  102.96+6.83" 1.20£0.13"
AR 344.07£143.20° 96.03+9.99* 2.04£0.75"

1 55 E4 R, #P<0.05; 5L A, #P<0.05

26 EHAXRBEIHALSF PCC-1a NRFI EAK
BRI

52 A R AR BIAH R R B PGC-1a \NRF1
HFBIK TR (P<0.01) ; SHRIZE oA, i 2l
MAZSRBAFH KB PGC-1a NRF1 55 235K T+
151 (P<0.05 3 P<0.01); miiEHMAS BITHKRRZ
[ ) PGC—1oe NRF1 5 HERIA K22 R TG0
(P>0.05), FEWLIE 1,39,

Z=AA  BRAE sRE AfA

PGC-lo | SN SN  Saeee g 100 kDa

NRF1 oy s s owssss /0 kDa

Bl BHEXREIELAF PCC-1a F1 NRFI EAR
LRIk FEHE
Fig.1 Electrophoretic band diagrams of PGC-la
and NRF1 protein expressions in the hippocampal

tissue among different groups of rats

27 BAHAXBRBIALSF PGC-1a NRFI mRNA
RIXELE

523 41 e R4 KR PGC-1ae NRF1 mR-
NA FR /D> (P<0.01) ; SHERIZ g, s die 4 il
NS RHEHKE PGC-1a NRF1 mRNA AR
(P<0.01); BRI AZ B H K ZIH PCC-1a,
NRF1 mRNA ik 25 LG IH#E L (P>0.05),
T 10,
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R9 BEXREBIALAH PCC-1a F1 NRFI AR
IEIKF LB (245 ,n=8)

Table 9 Comparison of protein expression levels of

PGC-1a and NRF1 in the hippocampal tissue among

different groups of rats (vxs, n==8)

2151 PGC-la NRF1
ZHA 0.98+0.09 0.99+0.12
HiIZy 0.16+0.06%* 0.33+0.09%*
sl 0.55+0.05" 0.74£0.10°

ASRATd 0.64+0.05% 0.680.11*

52 HAL L, #+P<0.01 ; SERIZ LA, *P<0.05,%P<0.01

10 FHXREIALSF PGC-1a NRF1 mRNA &
IEE L (345 ,n=8)

Table 10 Comparison of mRNA expression levels of

PGC-1a and NRF1 in the hippocampal tissue among

different groups of rats (vxs, n=8)

25 PGC-la mRNA NRF1 mRNA
{EE 1.05+0.06 1.110.10
HiIZy 0.12+0.01%* 0.1220.01%%
Jutye| 0.53+0.01* 0.46+0.02%

NS RBHH 0.52+0.04* 0.46+0.01%

1 525 HAL R, #4P<0.01 ; SR g, #P<0.01,
3 e

HBE A AR R CFS I RIE AR H 8 T jg 557
NIRRT E GRS (BB ) ThiC#
HIE AR EITRARS CFS BAT AR, FE<f
FHBRZCTE R CFS 1 B L, BB R FRTE CFS &R
HUAR AT 224008, (NG I8 - IR S B iR ) = TR 55 1%
DU RS s AL DU R S P N 4 B O R CFS 11
BIRBERE B 5 MR S AR AR TE 102 CFS IR
S HIMRATTLE . R R THE , WK AR oA
FORER KW Z RS, MR IR, tH IS #he = T
HBERTAE CFS SiEMR . T LA, IR 225 9% 55 I
T34 CFS MGG IARER

TG G RZAR S Z IR IR E K A st
TRzl , KA RS A 4 5 DA E R i
FIfiEhE, 3 R R LR R T RE A 0 B ) Ik
I8, B 5ZRRRe A FRARML, AR A B, I
HEUFSRL A7 B S5 B AR 1 S S AR )
98 R R TR I e 22 T 2R AR IS 31 O BN W i, ATP
FIHL AL AR 25 e, B A i Rl b, kA

AR S SR AR HLA N 20 20 A ) BE Y L il
HARIATIRE SR N SVE AR (L2 B A TP
TN S U (v ivw e ST YN iz o B M R RBE R
HREST N HIBERFSEAER

SRARSHA HE ST, B LM IR B8R o 3, Hil Ab
Hh R BA FH A A PP 2 0 B R S Y A T A
AT/, M Z AT ME R S T Ak S22 B A
T IR R B2, BRI AR 4R ) p i 22
T BCCRCRE F ar AR LS R TR A
i, HE AT/ BRI A 25 S
B AR , 2R 55 BB AR 9 4 28 i 23
WA, R A I Sl 2 X0 R R IR 1A T S ™,
A SRS, LASE X 7L Jo] B R 22 i LAt ap
[ 2 ) PR Ao 22 R SRR T S5, 2 A2 B REORS AT 1)
T -TRT RE XML AT 1, B LA 5 et o v
LSS IO 2 4E EATIE S ey Rk
B JRPsl, [R Hk nl LAY 4 SRR RE R AT, 9
/D2 A T PO, TR PR AT AT A T
AT TRUIE D RE , U SR IRE FH A, A A A A R L
WS, o T S R R e f AU, AT 2438 CFS
A8 55 FIIN T RERTAE IR

R — R DL T A A ST 45 R R | FE 3
BE, 525 U R BRI | AR N2 A 20
KA TR, — s Bf E I The , 1%
U7 UK IR 8] 45 %, Morris 7K 2K 57 S 56 1) 16 i v (R 391 SiE
K23 SR e & OB AT TR,
525 AU, BRI R B A i R R, — Bt i
FE RN TR, J18E K N [ 465, Morris 7K H
SRR ORI SE R B Bl B R | e 5
BB/ SRR AL, M S AT R
AR T, — e O R, 1Rl Ik
PR [ SEE 4, Morris 7K 2“5 51 36 14y 106 3 kAR 300 45
18 B BRI ZFEOT B YO i, LS5 R R
7, AR BRI TR RN, ZH IRV A SE T 22 57
MBS B . 472507 TRAIE 1 AR 25 1 L2
18 1 R EORRRUR R EO U BUA B A B2 R,
AWFFEFRIIAS AT BN 14> H 8k 40 d k48 7 d
w21 d a2t R RBYICIZRE I, AWFFE Morris
KRB SRR, AR RS B s 2 Ak, oAl 2% 41
KB BUIARGE ) T Rk ; 2T PR | mid%
HMAS BT 2R BRIA I RE 7 A [F) e B2 o3, O
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9 55 i R 2 ik, W] L RIRT T BRI AT S0k CFS
KEBIA IR

ATP 2L YRe i LA I BRI —
BRI 1 7T LA e B AR A KR8, ATP 38 e b
TR A AL BER b OB R A A BUITT R, 241 o X A
ZEICLRLR D) REFE A, ATP £ BOUR /D, 11 s i
P2 A B4, R I BRI AE IR, SOD 54k
TRDIREUIAH O, ] LAAERE SRR I SE PR AR e 1, 7
VAT ML EA IR ST P R RO VE T B R ok
TRREAEIE 5 & A L RE A AR Y i DR,
Iz 2 55 HLRIFSE, MDA &3Pl S AR i
I R bR 2 — B WF 98 & B, ILIK MDA & &
AL SN IR A EIAR SRS pOE R UIAE G,
HUARAEF-KIAE DTS, S8 MDA & & LT, A
S AE R BERIZE ATP & i SOD E PR As
MG, MDA i as HA T 29075, kil
MAZ A ATP & SOD A R4 T
MDA BRI AR, DL S5 RN Zokifkhg
TR AT fE 2 S 2 CFS K RO A B RS A T 78
TN A R G ek X R AR BE A A T 1
H AT 2R AR I 403 FR B, 2R CFS 1Y9% 57 Fl
INHIEERFAEAR .

PPN 57 10 & S 5 ZobL iR P AR e 1 3 DA G
ZAAEHLHN 52 B0 T 95 55 RE AR A7 22 B ) 1
PR B ERIN R W RZR AR A A B T
AL TPRED, PCC-1a J25 HIEEL R AL
Y6 B A SO B, B2 2 S PRI g
R, AR, CFS BB B PGC-
lo # F1 M mRNA 22358 B RAR ik B ek a4
G PGC—1a 4 s ATP A A | Bl S A S A0 1
WO N HERF LR RE AR, AT IR BN CFS MR YT
YEFIR, NRF1 2—Ff DNA 25855, Bgekifi:
Wy R AR E R i 2R 5 7], PGC~1a/NRF 1
{550 BRI LR A W R A PR R AR, A S
TR I R R T AR KO B SR ALK 4 A R A
A1 A R BIR SR AR I, X CFS A 38 BT 951E
FHEN SRR AR S i TR B R A BE 1,
AZBAE R I PCC-1o, BAINZERAASL H A4 4
K BEAREERLR Y ROS, B3t 4ok AR RE AR 15157,
AR LER R, A AT AT LUE CFS K B
PGC-1la NRF1 2 [ #57KF 2 H mRNA FiAEH

8 E] R S AT CRSIARIBR 9 7T B 51
1% PGC—1a/NRF1 {5 5% A X

L5 LTIk SR AT /ORI AMGE CFS R B 9%
S RS FIIN A, AR5 58 i S 2 4L rh 4ok
& ATP & & SOD 11 S B MDA &5, FiHPGC-
la NRF1 2 A KF O mRNA ki, ek
KR RE LA O, I R HESIRYT CFS B fit
T & IRFAAR A
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