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HEMCCRAMA, FHAEFOM(ARER) BAM(ARIEK) wbis g m (At B, 0.324 g/kg) fe i B 7 Hk & P
M E20(5.4.2.7.1.35 g/kg) , A2 11 R, HREFTLH/AR LR, HEL28d, FME LMK R —AEAFREEL, N
KR ARAR T 5 e 7 M AR TR AN H6 0 A KR BB P AR SR IR R WL B AY 2T B AL s A B B R P B 4m Btk
%% 2(Bcl-2) \Bel-2 48 % X & & (Bax) . & 28 J A~ % 6 (IL-6) \IL-10 I 7% 3% 52 B F o (TNF-a) 7K P VA B AMP 74X 89 & & 9 Bl
(AMPK) #3874 . B33 8% 33 (GSK3B) \Tau & & BBk T, SR 5Ha ks BA MK KA RE T £, skl 8RB
R EREE MRKRERY JIRZEFE TS, LRI AT BARBITE FWIRRRI58Y 2 FHAK(P<0.05) ; li &k & P47
BES R F R EWA(P<0.05) ;4 Z U4 = F,Bax &G @A A ZL-6 , TNF-o /K -FFo Tau & G BB ALK T3 B 59 5
(P<0.05) ;Bcl-2 & & MM @ AR Vb \TL-10 /K-FF= AMPK .GSK3B & & # 82 /LK T35 B F AR (P<0.05), SAER ML, K T M
BEN AR RS —BHE L RERGHAITRE, EZHEHAEA A FRETHRESNZUALSRFEZFAAATEE
L(P<0.05), 4518 K T84 T A L& MCCHEAR X H 69 5 3 3T IC AT ; FAE A AUh] 7T 4 5 807 AMPK/GSK3R i@ 2, 474 %
JE R | AR Tau & & B ER ALK T, 3 o i5 LAY 2 U545 A % .
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Study on the mechanism of Naozhenning granules in improving learning and memory impairment in
multiple cerebral concussion model rats

WANG Xinru, YAN Yaozhou,ZHANG Chunxue,ZHAO Le,GAO Li, WANG Yonghui(College of Basic Medical
Sciences, Shanxi University of Chinese Medicine, Shanxi Jinzhong 030619, China)

ABSTRACT OBJECTIVE To investigate the mechanism by which Naozhenning granules (NZN) improve learning and memory
impairment in a rat model of multiple cerebral concussion (MCC). METHODS The MCC rat model was established using the
closed controlled cortical impact method. The experiment was set up with a blank group (normal saline), a model group (normal
saline), a piracetam group (positive control group, 0.324 g/kg), and high-, medium-, and low-dose NZN groups (5.4, 2.7, 1.35
g/kg), with 11 rats in each group. Drugs or normal saline were administered by gavage once daily for 28 consecutive days. General
condition and body weight were monitored throughout the experiment. The sucrose preference rate and novel object recognition
index were measured; Evans blue (EB) extravasation in the cerebral cortex was detected; pathological changes of cortical neurons
were observed; the levels of B-cell lymphoma-2 (Bcl-2), Bcl-2-associated X protein (Bax) , interleukin-6 (IL-6), IL-10, and
tumor necrosis factor-a (TNF-a) in the cerebral cortex were determined; and the phosphorylation levels of AMP-activated protein
kinase (AMPK) , glycogen synthase kinase 3B (GSK3B), and Tau protein were detected. RESULTS Compared with the blank
group, the model group showed poor mental state, sluggish response to external stimuli, reduced food and water intake, decreased
limb flexibility, and disheveled fur. Body weight, sucrose preference rate, and novel object recognition index were significantly
decreased (P<<0.05); EB extravasation in the cerebral cortex was significantly increased (P<<0.05), with severe neuronal damage.
The positive area ratio of Bax protein, IL-6 and TNF-a« levels, and Tau protein phosphorylation level were all significantly
increased (P<<0.05), whereas the positive area ratio of Bcl-2 protein, IL-10 level, and AMPK and GSK3 protein phosphorylation
levels were significantly decreased (P<C0.05). Compared with the model group, all NZN dose groups showed improvements in

general condition and pathological damage, with quantitative
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indices partially restored, and the differences in quantitative
indices in high-dose NZN group were statistically significant
(P<<0.05). CONCLUSIONS NZN can effectively improve
learning and memory impairment in MCC model rats. The
mechanism may be related to activating the AMPK/GSK3p
pathway, inhibiting inflammatory response, reducing Tau
protein phosphorylation level, and then repairing the neuronal
injury.

EZE G 2026 4545 37 45 111



KEYWORDS Naozhenning granules; multiple cerebral concussion; learning and memory impairment; blood-brain barrier;

AMPK/GSK3B pathway; Tau protein

B B Q) 95 M Fik #8525 (mild traumatic brain injury,
mTBD)#§ k#8227 AT E - DR A8
Ao 1A i T 8 B A, 455 Ao 2 2R 2 M v T e . &
BREHELZIA 4 200 J7 NG 145 I 5% % 76 N (1 mTBI,
O A [ s 2 0 A TR (Rl G Aok, LBl 425
F iz Bl AE N FE T R 1) mTBUR (9115502 A 44 5 Fiki
B VER mTBLR EE A, 5 2R kAT £
I Z % (multiple cerebral concussion, MCC) , 11 30%
M MCC B2 h B Sk % G012 TR B
rR SRR R R , S H O TAERIA IS, [F B MCC
0, AT BB SR T 7R VR BRI P A 40 P ki S 22 AR A T
PRI IR BRI, IR 28 7T = 208 Tau
HASAMAE kR B a5t Mk A4 )5,
2 R U SR B 2L, VE T 5 Tau 8 (1 & A 53
TRk, L RS 45 B R ) Y LR 28 R AT Y g 2, e
LG RMATTIT: AL S ReR R, TS8R
AN RE FRE

Hiki 7% 7 OB L P 4 24 0 2y, BT T I AR
P L% LRI DAY, 2 TR isMi e 51 &
HAGHIR S 0T AR AT , ZE NG PRI 57697 g
FHPZE 0 AR ZH i WA oE 45 SR 3R I ki i 7 ks
AT DA MCC AR R BRI P 28 TT 0 40, A A 78 K R
M2 20 C RE ™ H & LR 2= 0 1L e T i BARAL
il , LA e 5 Taw 85 FAPERGH 497 )5 A 5 Wi IR Ak 22 TR 1Y)
NAEBE Z A A BB . AMP 1% 1k 19 25 1 3 i (AMP-
activated protein kinase, AMPK ) &5 5 L Fi {5 5 51k
TR B 1, TS S5 U 3B (glycogen synthase
kinase 33, GSK3B) MR H FE M TN FZ—, 8
J& Tau 2 FIBERR AL 1Y B 283 2 —0 " WFoR A8,
i AMPK/GSK3B i i#% 1] BE /> Tau 3 FBERR 1L , XF B
IR PR T SR 95 R 95 BRAE A2 I T RE B0 H A s AE
FHM, BRI, AR ST LA MCC AR TR RO G 0 42, B F
AMPK/GSK3 i [, A FT I 7= 7 J00kE X 55 250 A B
P22 Te R B3 L 27 21 1242 DI e B 52 e AR AR L F
— 25 Ry I T RURLAE G ARTR YT MCC A5 42 704 it i £ 475 44
HPERp2E B SRR

1 ##
1.1 FE{EE

AHIEFE BT A AL AR AT - 68099 1 7N %5 ki 37 44
I i % \RS40IE HUNT IR BRI AL (BRI S IR A A R A
R/ H] ), A51119600C HfifFR{Y . Megafuge 8R UK =
#0250 ML (32 [E Thermo Fisher Scientific 23 ] ) , Image-
Quant LAS 500 A % 5t i 42 4% ( 32 [E Alpha Innotech 2y
A ), KZ- Il -FP AU A (RO E IR A R AT FR 2
] ), KDC-160HR B v VR i o AIL CZ2 Bl rh Bl o A7)

T2 2026 AR5 37 45 1]

AU ge /N ], LEICA RM2016 %0505 #47) F#L[ Ak 5 sk
RS () A BRAF] ], H36 U5 B ) B (7 5%
FAISHRR AT o
1.2 FEHBSIAHA

AHIFGE T FH 1) 322 25 i 5500 AT < i i 7 R (1
VORAR LR A Y 2547 PR W] L 3645 20240701001, Bk
10 ) , M PG 3H F (AL il 245 42 1A ok BH 2 — il 25 A R
AL 455 6230423, BLA% 0.4 @) , M CREETTHEE R &
JEA FRA ] FE5 20250410) , A7 SC RV GL i (142 5
MAEABH IR A BR AR, 625 E6135) , IFR (L&
e FERHE A BRAF , H#HE 2541011001) ,50% =442, 1%
(L ZRBHEAE A BR A F] L LS C17535342) , G il B 41
WRELIE 2 (B-cell lymphoma-2, Bel-2) Hii AR (iR = & 4= ¥
HARBGBRAF] 5 00118469) , # il Bel-2 AH 36 X & 1
(Bcl-2 associated X protein, Bax ) 714 (73 1 118 4= 4
THRAH R, # 5 13CM400B) |, 35 AR 1 &4k P il
(HRP)FRICAIFEPT o o BRE 1 G Zht (DR s e
R AT RN E] L 16 9300014001) , 4L/ 2 6 (in-
terleukin-6,1L-6) . IL-10 . & R %8 K7 o (tumor necrosis
factor-a, TNF-o) B B0 32 W B 5387 (ELISA )35 & (VT
I S A BR 2 AL 15 25k 202509) , G 85 R 1L
AMPK (p-AMPK) . AMPK ., # 2 ft. GSK3B (p-GSK3B) .
GSK3B . W 2 1t Tau (p-Tau) | Tau ., H 7 7 -3- 5% 5 /it =
fiti (GAPDH) H 1A (R & W28 s AR MR A R A A
Ht 5 4 5 A 3600002463 . 6100009389, 5500037632,
5500038186 5500032582, 1152710101 ,3507443010) , 75
AKE-PHLL(HE ) Yl FriE bt i 52 i (sl R KA
YR AT BR A 7], 525439312 BHO001 ,B0034) , DAB i
R & (R PR T il AR R 55 A FR A R L 18 5
K3468).,
1.3 LI

75 HUSPF 4% 5 J& 4 e 11 Wiistar K BU H 3 D1 R (b
FO Y ARG BRAF] AT 150 g 4247, SER s Ak
YFATHIES- R SCXK (57)2024-0001, K EIWAJE , 3 T
PG A R 2R s 8, s (8 FHF AT IE 5o SYXK
(3)2025-0009, Bh#) 5 IR R (22 +2)°C , FHXTE B
F(50+5)%,12 hESEIRE R B . IR FR A R K B A i i
B ROK o AW SEEAF G A AR LK I aE o 1 vy
oS 2 KA S Sh S B B AW A I (L E SR 5
AWE202403209) .,
2 FHik
2.1 &R HHE5%Y

K EGE N PSR 1S R HBEALE F 3R =S
F2H (n=11) FIEERZH (n=64) , ¥ERZH KBRS
AT 45 H A v 4 MCC B |, BLARIRAVE N T « i ]
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68099 [T ZUHE % i Sz AT i 2 o 7 BRA 0T -8 (38
5.6 m/s, I i 3k B /% 2.0 mm, 54 3 s, - FT R EE 3.5
mm) , [ Hd 4T 1R s 7 d™ ™ AR SR [14] i
IR R (o Sz 220 1 B — i PR 5, (2 20 s N
PRI 5 0 BRI A R R S B AR R LT L {HL 3
min R ) , ABFSE A 57 HR BRIE AR STh e BGE
BT 55 KK BRI LA 205 0 MBI AL iR v
HHZH (PHPEXT BRZH L 0.324 g/kg) AN = 7 F0k: 75 .+ K51
H41(5.4,2.7.1.35 ghkg)"™, B4 11 H o & 25940 KR
HE B AR Z59, 25 AU T 4 R BRGE SRR PR
K EEH IR, EZ:28 d.
2.2 —HRIERRAEELN

AT , TR AR R ARE PR S IR B POK i %
SN A TR AT SRS R gh 2T 2 B S AT
s s, PR KRS IR IR E
2.3 1TAZERN
2.3.1  BEKAR L5

BRLLE 6 R R T2 50 . AR IR 2545 R Bk
H 4T KRB 2 MR R B (19 ) BoRiK , B ik, 2647
T8 N 911K 5 24 hJE EAR R LI 1% KR DR K, 1ER
SUH B, JF7E 12 h 5 3848 20K 07 158k 24 h s
RO, 257K 28 12 he BEJG 25 T R BARATFR B 1Y
1% RS K4S VI, 1 h 5 38H 2 K A4 B 52 h R B
S K, 20 SR E AR, SRR/ A A A K
BEAK AR L 22 B K AR 423 = WK T FE it/ OB K TE FE S HIG
TKIHAESE ) X 100%] F H R BRI E |, IR REREE 45
H—2
2.3.2  FriRIR B S5

BRI E 10 K B 00 T B AR 7K Ml - 52 56 2%
FE AT R AR B S50 o 3 N ESE 2 doKg R R
AZS SIS (RSP 100 em X 100 em X 45 ecm) FH H TG 36
10 min, UGS R IRSE . YIZRM - Je e SCI R P ICE A B 2
AN KN TEAR5E 40 TR  [RAE A, 98 I 5 R BRI S 56
465, A RERZ 105 10 min R B 2 MR IR R
BFIE] o 1 h ek AT < K S 36 b ) [ 4 B 48t At 5]
HER C, BT KR, 1 A B, 18 5% 10 min R
SO BT IHE A A RN 014 C IR R I Ia] . Hr iR
G E = T R ER R I (8] CEr AR ER 2R i [] -+ TH 9 AR5
ZWFE]) X 100% .,
24 REERFXEIESHER

RUCH PRSI0 25 R 5, AR 3 KR, R
ik 55T 29% £ SC R S T (2 mL/kg) 3 1 h 5 BRI R, 57
TR FRFROME, DA BF 2R 80 00 A BRER KR4 0 il
T, BRI R AR B e S T e G SR i A 21 i
e A R 43 B R BRI XA B 2 e, A B ALk B
2 A K e — AN i R 2 H L A 50% — S L TR
WSS, B D 5 W . SR FH AR AE 620 nm AR
WG , AR v 2 15 B 2 rh B SO VB
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2.5 AR E4E

KRG, R 3 HR R, #2.47 B F Ik sy
B R JE L8, F —80 °Cuk A H - 17, FH T ELISA .,
Western blot 5250 K 3 BUAEZH B4 09 5 HR L, & 5% 91
Le BRI AR BRER K (4% 22 R W RO it e , B A ik
4% 2 KR I, F S & A 80 025 pm) T
HE e fb e 0 5055
26 MEEHETKETHNE

K HE Je o ik Mg . 2,57 100 4 fi 41 4047 I
VIR, H M T HE G 85, R H] A W 48 45 2H R U
F R X Ao AR
2.7 BB Bax # Bel-2 & A RiEEN

SR S AL fb e kA . BR2.67 30 4x ik 21 41
AT, e K B s R B S L A LA I
1 .0.3%H.0. £ 41, Z J5 A Bax 1 Bel-2 —4t (7 B L
B354 1:200,1:500) , 4 *CHFF 1% ; K H = IR
Jo A Z 40 (R B LR A9 9 1:500) , 28 a0 & 50 min; 3
L DAB 8, 2 Jp ARG s B BE TOoK SBEB K L
AR R I RS AR OB TR SN B )2 X
Bax . Bel-2 8 [ FHH:F A6 Ol (BHPE R B AR ), If
E5 N 07 =l PR s e = = T2 o s e = 2 K X
R (% ) = B 1A= G €, DX I 8 T AR i 8 1R B 20 21 T
FHX100%.
2.8 Fii K R H RS E Bl F oK F G

K ELISA BeA . B“2.5” 0 R A7 ki Fz 2 40
ZU( 3 0y ) HEAT 513K B I IR . #3200 &b
B 7 A I i 2 J2 0 IL-6 . IL-10 \ TNF-a 7K -
2.9 B EH AMPK . GSK3B.Tau & B W& 1k 7k F
i

K FH Western blot SR . B “2.57 30 fix J7 JZ 21 41
(BFLLEU3 B3 , A RIPA 4§ % 78 40 WP %, B T o
fift I BCA 5 & b 3E v b S R B S AT
PSRN R BBV S EE I, EARSET T RLUK SRS TR
it 350 mA AR 1 h, DL PR E A 5 B S p-AMPK
AMPK ,p-GSK 3B .GSK3 . p-Tau ., Tau (F B L] 2k 1
1 000) —#T 1PN Z GAPDH (76 B LU 7 24 1:5 000) — 2
WEH, 14 hJE PRV 3 U I E 0 (CFG B L9k 1
5000),2 hJE ik 3 YK Tl i ECL & Y6 i iid% , K%
Image J BAE M 25 IJEAE, LI IR LB 5 AR
MR A6 B 45 S B s B 2R 0 B e 1k
K-S
2.10 SZitFEFHE

K SPSS 27.0 #4475 140 Hr L >R Prism 34
2 E R, THRTERT A IS, Dhx £ s Fom; 241
Ji) A5 R FH B PR 28 07 22 0B, AL 1T PR R EL 38R FH LSD &
5. K6 /KifEa=0.05,
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3 &R
3.1 —RIEANERGELRNER
TERIHT , AR BRSO S R4, X A1 il s vy e
B POKERE, BARTE S A a0, K B0 ; (R 4k
FRIE R WK G, 2 5 T4 2# B X (P>0.05)
RS, 525 AL HUER , R R R MRS AR 22, XH4h
FEANBR N AR 2%, B OK D R R T
R, B Bl , P 2 (P<<0.05) 5 191 2 J& Al i
5 S SRR LR, S 2T K B HR S B 2 b
X AN 0 38 8 sz 7 3k R R 1 ORI T
JE AR T B R & PRI, B B2 EUIR LR, HoE Py e
2H i R T 0K = AR AR R R 2 (P<
0.05), ZiHULIE 1,

5001 oA =B =C
@D =E @\

e
E . 7% 7 JURL R 45 F o 2 T ORLAR A B 2 s a0 5528 A A LBAR
P<0.05;b: 5HRIZH HAE, P<<0.05,
Bl XEARMHASAXRHEEILR(x+s,n=11)
32 1TAZKNER
3.2.1 WEIKAm A0 g 45 R
5525 P2 AR R 2 R RO 7K v 47 26 1 2 A1
(P<<0.05) ; SBAUZH LUK, 25 25 20 K SROBE K D 2752 3
WETHE (P<0.05), ZERWFEL,
Fx1 BFHXBREKBFEMFYEIRINIEL LR (x+
5,%)

FEER (=10
5] THEHR
69.1217.12 66.571841
21734531 40854597
25.8314.14 524548.70°
29.5015.96* 511445000

Hipl HEKtF2R (n=6)

ekl 85.88£3.10
R 05472800
gkl 82194476
R THR AR R4 79504524
SR e 74.06:+4.00° 2889+581° 4692449
i TR R 24 7060+2.12° 26.16+575* 442154

a: 575 HAL LA, P<0.05;b: HHIAIZ L4, P<<0.05,

3.2.2 HYIARTEINFEEO R 45

WA, 525 A g, & AR BUBM IR 5
B E L (P<0.05), THIZ NG, SHBA HA, nit
o7 D AH 2 R R T O g R K OB AR 4
B E TR (P<0.05), Z5R WK1,
3.3 RMEEBHRFEXRESHERNER

23 2 (0,02 +0.00) pg/g(x +5,n=3, A1,
155 A0 245 KRR AG K2 )25 B S LS 2 5 [(0.46 £0.02)
pg/gl i RN (P<<0.05) ; SAAYZ LA , M4 vh 2H 4
i 7 7 AR g P ) R A K U R S R S R B
[ 435124 (0.09 £0.02) . (0.16 £0.02) . (0.25+0.01) ng/g]

T2 2026 AR5 37 45 1]

¥ 4 25k /0 (P<<0.05) , 1 fii 52 7 SR AV 791 2 A4 R BRUA
2o SCE B R [(0.44 £ 0.02) pg/g] 2% % 581
X (P>0.05),
34 MEERHATRETHUNELER

25 20K BRI B 2 IX i 2 eI A e 4 HES 4457
AT UL BT A 40 A 5 AR A K UG B J2 X e 2T AN
FRIU, HESZE AL, SR [ 40 LA K 28 i A8k vl DLIRAE
FRZE T ML P 3H 2 R BRI 2 J2 X R 48 0 TR 5 25 F TR
5 LHEVVA Y, A 2T W, AR ST AR B A G 3 5, 4
L ) B 45 /)N, A% B 4 b 2 U 5 I T AR 4% 71 4 K
B 1z J2 Xl 428 o 4 47 R Dk 2, i 4 oo A Rk AR 1
Z  Hp e TS5, HEA — @R AR v, 45
RILE 2,

DT ARA bR TR AR F R TR
ERTAR LY B NUTE BSI L0k ST
B2 |BAXRRMEEXHETRKRETENENEHME
(HE #:f8)

3.5 WEEHBaxH B2 EARENELER

575 2 oA, BRI 2 K UG K2 )2 T Bax 28 1B
TR EL 3 5 (P<<0.05) , Bel-2 2 1 BH P T AL L i 2
AR (P<<0.05) ; SR AH A , mbe 7 G 4 20 0 g 7 -
7 R 2E K UG Bz J2 H Bax 25 F PR AR HE 34
F A% (P<<0.05) , Bel-2 2 [ BH 1 1 A EL 35 & 35 T
(P<<0.05), ZEHILE3 k2,
3.6 P EHRRAEREFKFEUELER

525 (AL b, B8 4 R UG B2 )2 0 IL-6 . TNF-«
JKOE 2 58 2 FF i (P<<0.05) , IL-10 /K S i 25 F AR (P<
0.05) ; LRI 21 A, WA VG 4H 20 R R 3 ks = L
2 K BB J2 T IL-6 . TNF-a 7K 7 249 i 35 [ I (P<
0.05),IL-10 7K~ i 2 75 (P<<0.05) . £ UL 3,
3.7 BB B AMPK GSK3p . Tau & BB EE 1L 7k T
ELER

525 {dl e, B2 K R 2 2 B AMPK
GSK3p & IR b K P44 B & R (P<<0.05) , Tau Z [
BB ALK T B 2 T 5 (P<<0.05) ; SR i, & 4424
2H K FUIN B2 JZ FR AMPK 85 FA il 2 A6 7K 7 LA R ke 37 75 2H
2 0 5 T SO v ) R K BRI B2 )2 b GSK3B 2R
FA A B2 Ak K ST 35 5 25 T i (P<<0.05) , RH A7 75 28 2 A i
T UR R AR R RV 2 2 P Taw 25 (B R 1L K OF-34
W EREIR(P<0.05), Z5HILEI4.F 4,
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A4 B. 4] C. M7 Pa 2

D. filif T Rk o5 7 ek 21 E. il 7 0k ek 4

1. Bax

A A

B.ARIZ

F il T ORI R e 2

C.MEHEPIAL

D il 7 B0 25 70 ek 41

E. 7% 7 R0k R et
II. Bel-2

E3 &AAXRKEEPRBax. Bl 2EAREWNREAH
WRBERFRR 50 pm)

*£2 BAKBRKEEZEDTBax.Bel-2 E QA ERELEE
B(x+s,n=5,%)

F. i T ORI 2

413 Bax SRR Bel-2E MR
EIEE 0.2540.08 945+0.69
fRg 3014029 4124029
F e 0.52£0.11° 763+050°
SR ath i 071£0.16° 7174026
[ESRlipieil 2204027 491£024
T T BRI Al 267020 4331033

a: 575 AL g, P<0.05;b: SHEAIA L4, P<0.05,
3 BAABRBKEE®IL-6.IL-10 TNF-a 7K F LL 8]
(x*s,n=3,pg/mL)

i) IL6 IL-10 TNF-a
SR 240£129 4191356 189.08£ 1252
g 54704215 2005+ 178 355.60+19.52°
i 3108207 35.02£0.56° 209.06+8.2%°
T HR A R4 37.16£341° 3009+221° 27062£ 1853
(SR ipieil 498 +449° 25764238 3MUATEP
RSl 52104421 21951332 339211581
a: 525 14 L, P<<0.05;b: SHAIA Az, P<<0.05,
4 it

MCC F Il RAEAR B S — e 1, (H R 52 A AL P
il 2T R 2Tl o S /N MU R AT, B SEAE R
LA S BT TR 45— 2R 51 SRR L A 1 Ak g B ek
SR B BRI BRRG  45ZKELAR BE .
BRI IR AR k2™ S " T , A DR HL R <
i LS . MCC SR Sk Sl 2 A i, B A3 B
TR MU R SR 2 2 AE A BT LA 2% o i
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P-AMPK WHENEES s SN S— ww— — () |Da
AMPK D GHED GHED GHED GEND GNP D

p-GSK3p e e — — - 47 kDa
GSKTP ———— - -0
p-Tau e — v 78 kDa
T ————— -

A B C D E F
AES I B AR 5 C Ry PUAH L 5 D - I 7 7 W0k e ) 4
E 07 5 50K o) 5k 2 F « 0 T 0 A9 41
4 RRAKBMEE®AMPK. GSK3B . Tau EA R
BRI K E

x4 BAKXBIEE® AMPK.GSK3B . Tau & A%
BRI IKFEEE B (x +5,n=3)

415 p-AMPK/AMPK p-GSK3B/GSK38 p-TauTau
SR 0711003 0814008 0.04£0.00
| 0.0940.03 0.14£001 0494004
gL 0.59£0.08° 059003 0.142000°
SRl 0531007 044004 024£0.02°
ISR ok i 033£0.08° 022£0.02 0324002
i TR 24 02540.12° 0.19+0.03 0384003

a: 523 A LbA, P<0.05;b: SHEIZH b4, P<<0.05,
T URE HLA AT A AR T AL, BE 28 i G S0 I Sk
I XA R HRAEREIRT,

AT I A AN B K e S 5 5 AT Uil
SR, WER A AR AR E AR AT 2 R, 25
7N, MCC 5 K FRUACH 186K 8 2518 45 AL, /K i e
B HT AR SR B T B I R TR TS
LIpNENESI N R SRR SR T Y N SN G T /LN
PUNTE S R . SRR, I 7 Uk AT f e 35 i
B G WA DI RE , R TSR, e MCC T & 1Y
FRIEAE g A2 210 e IR . BEAh, i HE YL il
P2 LA e (0 55 B AT, MCC RS R U 2 )2 i 28 e A%
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