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Study on the mechanism by which gastrodin regulates SYNPO2 to influence the

PI3K/Akt/mTOR signaling pathway and improve hypoxic — ischemic brain damage

in neonatal rats
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FE BN BIT KRR R AR MAR S T 2(SYNPO2) Xof # A K B 4 i i
i35 (HIBD) (VE R B LHL . ik 540 A R BRZAE MRS Ik , B T4
FERREA 40 min, FE37 HIBD A5 45 K BRBENL /3 A T AR A CR ST 4540
TR A AL B ) BEAIZ (g Sy HIBD A1)  RIFR 2 4L (430 F 308 20 ik
ZEFLAT 1 h BR4EUS 1 h BAEUS 12 h B MK 100 mg - kg ') KIKE +
oe — NC ZH (GERIFTHE 3 d, KEMIAKZE NHAE 3 pl oe — NC, [ J5 AL B [ R R %
2) FIRIFRE +oe — SYNPO2 21 (GEBLATES 3d, KEMIIKZENFEHE 3 uL oe — SYNPO2,
BifiJ5 AL FRRI R AL) , B4 10 H o B 1 A Bl 5 A5 SYNPO2 | % Bg ok AL e
3 — W (PI3K) /25 G B(Ake) /FH A% R L 11 (mTOR) {5 5@ B A 6
IR s S B0 AT Ry ARG I 5 2 K R 2 ) R 5 T T R T R R 35 7K 5 I
57 AR 1O % 0 T ARG 45 2H K FRURRG 2 20 A L R T R 5 S DO T A 45 41 K IR
Jil 2 2R P B AR DGR AR 11 1 (LAMPL) FfUE #HOCEE 11 1 425 38 (LC3B)
KV, R BRTARHE BRA RRRH . RFEE +oe - NCHMRKER +
oe — SYNPO24f] SYNPO2 £ 1 A X R 35K F 43524 1.00 +0. 16 ,2.05 + 0. 34
1.38 +0.18.1.35 £0. 17 1 1. 68 +0. 22 Btk PI3K (p — PI3K) /PI3K 2 ;4 A%t
K43 514 1,00 £0. 19 0. 25 +0. 04 0. 65 £0. 08 0. 68 +0. 07 F10. 35 +0. 05, i
Bifk Akt (p — Akt)/Akt & [ AH % K E 4> 5 R 1.00 +0.13.0.28 + 0.04,
0.49 +0.06.0. 51 0. 071 0. 31 = 0. 04, BB {L mTOR (p - mTOR )/mTOR & 4
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(5.66 +0.75) . (5.23 £0.79) 1 (10.33 + 1.56) s, 171 j& Hb P V& 08 390 45 51 Ky
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(40.22 £5.66) s, i FE 2 SF AR 140 50 9 (7.11 £0.85) , (16.55 +2.32) .
(7.22+0.85), (7.83 = 0.96) F1 (13.55 = 2.45) s, & /K & 4 % K
(51.56 £6.47)% . (62.16 +6.22)% . (55.02 +6.25)% . (54.63 +7.22)% .
(61.98 = 5.17)% , W T-F N (517 £ 0.65)% . (75.32+9.65)% .
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Abstract: Objective To investigate the effect and mechanism of gastrodin regulating synaptopodin 2 (SYNPO2) on
hypoxic — ischemic brain damage (HIBD) in neonatal rats. Methods The left common carotid artery of neonatal rats
was ligated, and the rats were placed in a hypoxic chamber for 40 minutes to establish the HIBD model. Rats were
randomly divided into sham operation group (no common carotid artery ligation or hypoxia treatment), model group
(HIBD model established ), gastrodin group (intraperitoneal injection of gastrodin 100 mg + kg™' 1 hour before
common carotid artery ligation, 1 hour after hypoxia, and 12 hours after hypoxia) , gastrodin + oe — NC group (3 days
before modeling, 3 microliters oe — NC was transplanted intracerebroventricularly in rats, subsequent treatment same as
the gastrodin group) and gastrodin + oe — SYNPO2 group (3 days before modeling, 3 microliters oe — SYNPO2 was
transplanted intracerebroventricularly in rats, subsequent treatment same as the gastrodin group ), with 10 rats in each
group. Western blot was used to detect the levels of SYNPO2 and phosphatidylinositol 3 — kinase ( PI3K)/protein
kinase B ( Akt)/mechanistic target of rapamycin (mTOR) signaling pathway — related proteins; short — term behavioral
tests were used to detect neurological function in each group; the dry — wet weight method was used to detect brain
water content; TdT — mediated dUTP nick end labeling was used to detect the apoptosis rate of brain tissue cells in each
group ; immunofluorescence was used to detect the levels of lysosomal associated membrane protein 1 ( LAMP1) and
microtubule associated protein 1 light chain 3 beta ( LC3B) proteins in brain tissue of each group. Results The
relative expression levels of SYNPO2 protein in the sham operation group, model group, gastrodin group, gastrodin +
oe — NC group and gastrodin + oe — SYNPO2 group were 1.00 +0. 16, 2.05 £0.34, 1.38 +0. 18, 1.35 +0. 17 and
1.68 £0. 22, respectively; the relative expression levels of phosphorylated PI3K (p — PI3K)/PI3K protein were
1.00 +£0.19, 0.25 £0.04, 0. 65 £0.08, 0. 68 £0. 07 and 0. 35 £0. 05, respectively; the relative expression levels of
phosphorylated Akt (p - Akt)/Akt protein were 1.00 + 0.13, 0.28 +0.04, 0.49 +0.06, 0.51 + 0.07 and
0.31 £0. 04, respectively; the relative levels of phosphorylated mTOR (p — mTOR)/mTOR protein were 1. 00 £0. 16,
0.22+0.04, 0.52 +0.06, 0.54 £0.07 and 0.29 +0.05, respectively; the righting reflex latency periods were
(2.56 £0.33), (14.86 £2.12), (5.66 £0.75), (5.23 £0.79) and (10.33 +1.56) s, respectively; the negative
geotaxis latency periods were (17.86 = 2.44), (56.33 + 8.22), (22.12 +3.56), (23.05+3.22) and
(40.22 £5.66) s, respectively; the cliff avoidance reflex latency periods were (7.11 £0.85), (16.55 +2.32),
(7.22+0.85), (7.83 £0.96) and (13.55 +£2.45) s, respectively; the water contents were (51.56 +6.47)% ,
(62.16 £6.22)% , (55.02 £6.25)% , (54.63 £7.22)% and (61.98 £5.17) % , respectively; the apoptosis rates
were (5.17 £0.65)% , (75.32 +9.65)% , (25.65 +3.89)% , (23.85 £2.98)% and (50.56 +6.89)% ,
respectively; the relative fluorescence intensity of LAMP1 were 1. 00 £0. 15, 3.85 +£0.44, 1. 14 £0. 15, 1. 18 £0. 19
and 3.22 x 0.39, respectively; the relative fluorescence intensity of LC3B were 1.00 +£0.18, 3.45 +0.52,
1.25 +0.16, 1.21 £0. 15 and 1. 68 +0. 19, respectively; the above indicators of the model group were statistically
significant compared with the sham operation group, the above indicators of the gastrodin group were statistically
significant compared with the model group, and the above indicators of the gastrodin + oe — SYNPO2 group were
statistically significant compared with the gastrodin + oe — NC group (P <0.05, P <0.01, P <0.001). Conclusion
Gastrodin inhibits SYNPO2, alleviates brain edema and neurological dysfunction in HIBD rats, protects neuronal
structural integrity, reduces neuronal apoptosis, and alleviates excessive autophagy, which may be achieved by
activating the PI3K/Akt/mTOR pathway.
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kinase B/mechanistic target of rapamycin; autophagy
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B Az JL B AR I 1 i 453 45 (hypoxic — ischemic
brain damage , HIBD ) 5 il 8] %8 2.5 | & 1)) HE 1 22
Gi It JAE , F BRAIL 5 S A8 A D 38, 4 A S K 2
MFET R B, S O B AL R 2 oo i T K
Wik & B T AR S RERRTILEE 3 -
liff ( phosphatidylinositol 3 — kinase, PI3K) /%% [ {# /i B
(protein kinase B, Akt)/F5 %5 Z #82E [ ( mechanistic
target of rapamycin, mTOR) {5 51 I i) 72 & 3 2 9%
TESCEA AL T B BEFR YT SR SE 2R 1 2
(synaptopodin 2,SYNPO2 ) 75 #4 £ 5 fish n] 8 ¥4 1 e 7=
PR A B EOR AR A (HHAE HIBD b B AL
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VERGSY , BA WA PR T BT B R
rhX Rl 2 RGeS T AN I O S A ik
MW HT  BEAARIG A (SRS 22, i 3k 43 6 K 40 B 1A
T2 5 JRE SRR K, I A A PG AT o A
IR, RIRR BB LR &y VE T, oLl fE T
R TR A L b A% A R A TR 1R UK
-, HETX HIBD = AR 4P O © o A ST 40UR T
AR HIBD AR, R 35 K JFR 28 S 75 3 5k 428 [ 417 71
SYNPO2 ik, 4% PI3K/Akt/mTOR {3 258 % . M i
25 HIBD R B i 22 D) R R 45 | 1 7K i B bl 22 o5 3k
JE W, R TT T R 28 DR AP SR S At S A A

MHEI %

1w

Zh¥  SPF 2% SD ( Sprague — Dawley ) K FR., W
Pl 121 (AT 12 ~ 17 g, BR% 7 d, 1 A v =i ]
PR BR A A o S AR P VF AT IE S SCXK ()
2024 - 0003 ; 3 P {di K1 vl 35 . SYXK (%) 2024 —
0006, ASLHe 22 11174 25 BHBOIL 7 Be sh P P 2 01 &
HEAE (fEHHE S 12025 - 02719)

HmERAF KKK, WS mg, 4 .
99. 70% ,#tt5:$238301 , 24 [F Selleck A= 4FH 454 PR
A A RATR B SYNPO2 \PI3K #7121k PI3K(phos-
phorylated PI3K, p - PI3K) | Akt, p — Akt, mTOR
p - mTOR V& B {4 A1 ¢ 25 1 1 ( lysosomal associated
membrane protein 1 ,LAMP1) /&M H 1 #24% 38
(' microtubule associated protein 1 light chain 3 beta,
LC3B) HillE -3 — AR i 20/ ( glyceraldehyde -3 —
phosphate dehydrogenase , GAPDH) Hii{& . 11| - PTG BiAR
AL YIEEARIC P90 , Alexa Fluor 488 fRic%¢ )t — 4T
H1 Alexa Fluor 680 Fric o ) —$t, ¥ H 9L E Abcam 4y

FAETE  HIARKE — 40 (hematoxylin — eosin, HE ) 4 {5,
R &, AL AU S AR W RO PR Rl A2 75 JE IR e (8
R &, W1 E DU B o A2 W BOR AT BRZA A 2R 775 i
7 K Vi bR e Bt 4 ( TdT - mediated dUTP nick end
labeling, TUNEL ) 3 7] &, #1 JL W FBF B (IR0) A= 9
PR RA T A=347,6 - kI -2 - R L0
(4’ ,6 — Diamidino — 2 — phenylindole , DAPI) , |~ ZR ¥R Y|
JR TR A P RBA PR R AR 7

%88  CFX96 Touch SEIFOERE 34 kA S
( quantitative reverse transcription polymerase chain
reaction, qRT - PCR) {¥, 2 [E BioRad /A &] ;= iy ; TS2
PO, HA R B i .

2 XWHE
2.1 HIBD #&#&zE 7"

Fe RGBT AR R B ENE € T F ARG M FE S
R P LA M BUR Sk ARJFIE 1 h, $ K
BT 8% HT.92% A SERAE 30 ~37 CHY
OB R AR P kR AR 40 min BRAERR IR I
NG SR B 1R BRI CO, v B 3 vt BB T
2.2 HESHEHEFE"

W R BBEHL T A T AR AL CRIRR 4 R
JBRE +oe - NC 4IFIRIFKE +oe - SYNPO2 41, 4§41 10
Ho BRBETFARESN, KA T A B A KRR 2.1 07
BT R T ARG = Z AW 1) T ARERAE FTIT
FERIGEE S, AN AT A FLBUE S BRI B, KRR
R R0 T USRS FLAT 1 h BR4S 1 h gt
S5 12 h EIETESS RIRR (AR T A 2k ), 51
M 100 mg - kg™, KIFRE +oe — NC 41 iFERTE3 d,
Fe BRI , T i v 4 Ak 1 Sk K T 11, et T g S 4
FENLASC I 5 R B, T8 A i R AR AR, TN = (AP,
-0.5 mm;ML: — 1.2 mm; DV: -=2.0 mm) N
3 WLt FRIBBAVEM R HE (2.5 x 10° TU - mL™") | {E4F
B 1 Lo+ min ™ SR 3 min, A0 R R
#H—3, KIFE +oe — SYNPO2 4. WA FT45 3 d, 45
R BRURRTE , T il v 4 A0 19 Sk B T 11 e T ik 7 44
ALASCIET 7 R B, 3l it AR, TR 28 (AP: - 0.5
mm;ML: - 1.2 mm;DV; 2.0 mm) NFEHH 3 pL o=
KR R (2.5 x 107 TU - mL™"), 7 5 3 i
1L+ min ™" G 3 min, A AL 3 ) KRR 41—
o e = A 41 2L, R qRT - PCR FIZE
G B3I 43 530 6 I A BRUAG 20 21 SYNPO2 () mRNA 7K
- FIEE [ F KT  BiE SYNPO2 (11 580K o
2.3 qRT -PCR il SYNPO2 mRNA 7k

BOR ERUGZHZH 50 mg, TRIzol 35 H2 LS RNA, I
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7E RNA S5, B 1 wg RNA Fefest, Rebihe s s 19
cDNA 47 qRT - PCR 461, [ Wi 454F:95 °C 30 sec;
95 °C 5 sec,60 C 30 sec,40 MiE#, LI GAPDH N
2 R 2 TR mRNA AR R IA R 5174
SYNPO2 L ii#:5" — AGAAGCAGCCCTTACAAGTTG -
3", FUE: 5" - AGCCTCACTTATTCCACTGGAT - 3';
GAPDH | i#:5 - GGAGCGAGATCCCTCCAAAAT -
3", FiiE:5" = GGCTGTTGTCATACTTCTCATGG -3,
2.4 EBREEIIE®KN SYNPO2, PIBK/AKkt/
mTOR {5 SEHAXEAKE"

YRR BSU 2H 2R R0 T IO B 3 L UE 2 v i, T
HEHWAE, 40 ng HHZ 10% + ZLe SLAL RN -
SR VA T e 5 G P UK B, e B R R A R £ M i
o 5% Wiz i £ A1 2 h, 8 F —41 (SYNPO2
1:1000;PI3K/p — PI3K ,Akt/p — Akt . mTOR/p - mTOR
1:1500;GAPDH 1:5000)4 Ci 7%, k)G E B
i AP BEARIC — B0 (1:5000) 5 2 h, R AL
KAIRFE 2 KL B35, UL GAPDH NS 14 %
FIARXS IR K-

2.5 FHTHFENRENEAXRBZHaE"

A7 Ry D37 M 8 FH B 57 B AT Ol 2 SR A L AR
Pl BE AR P O (22 = 1) °C, AH X I RE 4 AR
(55 £5)% o BIIESU AR BUMENE T4 8830 5%
PRI DU JIS A b, BT 75 1) ), BRESE 30 s 78 b 14 < o K
BRI T BT 450 R 10k B 180° FrFg I 1], BRI
90 s, ¥ HE S S 8 R BRI VR T8 6 30 2 (RS T
2 em) ,iC SR AR EE S E]  BREF 20 s,

2.6 FEREEZMVARBMESKE"

PRI il 42U, 48 R 20 A K P R BBGRE
H SRS T 100 CHEAG T4 24 b, FRIRBR
HYPGTH, FKE(%) = (BE - TE)/RHE x
100%

2.7 HE fnfe KF &4l & H X &K e #h 8 R 5w iE
@ri,m[ﬂ

SR FH BT Sk 125 08 KBRS i Ak A6 i o HG DR g BB A
B Fe FH 22 5% P X o 2H 2R A7 1 7 , P8R4 A I 3
SUIR AL, HE et S U) il g v O BE kAT
K, 3G DR AORS X A ML e 6, 3 43-h, Z 0 IR
R & 58 I A HRAE , T 20X i i B g £ 1 o3
B IR ER AT B . RIR . YRR T
1% FEMETE I (60 °C) 4t 20 min, JE R LK 73 (1,
FEEE T KIEW] o St BAMEE T gL,

2.8 TUNEL %% A% Rl AR AmATE"

RN LA WG e 2 — W oR AL B DL 5B

AT B A FE CREEA T K AL B . A 4 i
AR K b, TUNEL W IR A B 2 4)
R, I 37 C A4 T REME 1 h, A~
DAPT %45, 5 min J5 , fE9G WA 24T W4,

2.9 BRRARMNZFAKXBRKALRH LAMPL 1
LC3B EHkE!

WOR BRI ZH 20 5 U0 7, — R B0 A B & I
Kb HATAFIER A Pl & I REE . 0.5%
Triton X — 100 3835 20 min,5% BSA £} 1 h, 43 515%
& —$i: LAMPI (1:200) .LC3B(1:300)4 C %,
AZHi(1:500) #EGMEE 1 h, DAPL &4y, HUyEE K
B, R AR B AR SRR Xk RAE KR
i 2H R A% o DX R A5 JR1 30 DX [ B e OG0 1
i 20 A Shoxf B s B gk V) 7 78 3R & XSS R AL B H 5
AT SIS A0 HBCR ISR ¥, BOF S EAE N
LB
3 ZitFEaE

FH SPSS 24. 0 #4748 1150 Hr o TR
(%) Fos A EERHT x £5 FoR, ] LR TS A
Ao Ky, Z A A SR SR Ry 22504, i — 22
ZH IR LR LSD — 1 K555

# X

1 XRFET HIBD &R LR A SYNPO2 7k F 550

SBFARLAM L, BRIZ 1 SYNPO2 mRNA Fl14
F/KSF- 278 2 71 i (15 P <0.001) ; SECBYZHAR L, KR
JIRZE 2 SYNPO2 mRNA FlEE [ 7K - 34 B (2 B A (34
P <0.001); 5 RFEFELALL, RIFKZER +oe - NC 4
SYNPO2 mRNA FI#E /K VFAEG 2 L2 R TGt
RN (HP>0.05); 5KFRE +oe - NC 4L,
KIFRZ: +oe — SYNPO2 4 SYNPO2 mRNA F1% 17K
SEFHT BT (P <0.01,P <0.001) , W3 1,
2 XRKHRIET SYNPO2 & HIBD X R#HEZ 6
PEHS

SRFARLLA L, B2 b 8 E RS Tk
I R S T AR 0 B I S (1 P < 0..001 ), J 8 5
KW BT F (P <0.01) s SEARIAAA L, RRR A
FHAE S5 07 b 0 ke 2 S O AR T 35 B e 4
(¥ P <0.001) , fi#R & 7K & W B FFEAIR (P <0.05) ; 5
RIFZLAA L, RIEZE + oe — NC H BIIE 5 e
M i SR IR BB B K AR GL i B2 R
BTG L (¥ P >0.05); 5RKE + oe - NC
ZHAHLL, RIFRZR + oe — SYNPO2 20 HrBi ik S o, f
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PRI 2 S SR TR AR 2 W] S 4 (2 P < 0..001 ), i
TR KRR T & (P <0.05) , Wk 2,

F1 AHMAL DR A KE T 2(SYNPO2) mRNA FIE [
KB (2 5)
Table 1 Comparison of synaptopodin 2 ( SYNPO2) mRNA and

protein levels in brain tissues of each group (x +s)

SYNPO2

Group n

mRNA Protein
Sham operation 10 1.00 £0. 14 1.00 £0. 16
Model 10 1.98+0.22*** 2.05+0.34***
Gastrodin 10 1.22+0.18"  1.38 £0. 18"
Gastrodin + oe — NC 10 1.28 £0. 14 1.35 0. 17
Gastrodin + oe — SYNPO2 10 1.75+0.194244 1.68 +0.2244

SYNPO2 . Synaptopodin 2; Gastrodin group: Intraperitoneal injection of
gastrodin 100 mg + kg ™' 1 hour before common carotid artery ligation, 1
hour after hypoxia, and 12 hours after hypoxia; Gastrodin + oe — NC group:
3 days before modeling, 3 microliters oe — NC was transplanted
intracerebroventricularly in rats, subsequent treatment same as the gastrodin
group; Gastrodin + oe — SYNPO2 group: 3 days before modeling, 3
microliters oe — SYNPO2 was transplanted intracerebroventricularly in rats,
subsequent treatment same as the gastrodin group; Compared with the sham
operation group, “**P < 0.001; Compared with the model group,
#4P <0. 001 ; Compared with the gastrodin + oe — NC group, %P <0.01,
L84 P <0.001.

3 XKHRI&EE SYNPO2 i E HIBD iy & 4H R f5 12
=

RFARA K BRI A R W&o om F |, 45158
B ms) R IR/MEECR FE SIRTFARAMLE,
BRI K B i 4 23 22 oo A B HE 91 25 6L, A% 1 4, 4
IR, e B/ IMAE R sk /D, 40 i 23 e Ak B g 5 S5 AR Y
ZHAH EL , PR 28 2K RO 20 20 b 3R g B RRAIE B 8
% SRIREL AL, RIKE + oe — NC 2+ Fiffs
FRAETCH B 22 5 5 RBRZE + oe — NC LA, KFEE
+o0e — SYNPO2 £+ | i3 BERHIE BH 2. TH i
4 RRFZEIET SYNPO2 #iH HIBD X R AN AR H LR 4
ol

TR I KRR KK +oe — NC 41 A
KIRFR +oe — SYNPO2 ZH K FRUANZH 240 ML PR T2 5371
(517 £0.65)% . (75.32 £9.65)% . (25.65 +3.89)% .
(23.85+2.98)% F1(50.56 +6.89)% ., SR T R4 4A
e i I e Sl 2 0 S A =1
(P <0.001) ; SHEIRIZH AR LL, KRR 28 41 40 i 0 1%
HIRFEL (P <0.001 ) 5RMRFRHAM L, RIKR +
oe — NC I I TR ES 1% L EF LG4 E
Y (P>0.05); 5KHRZE +0e - NC ZHALL, RFEZE +
oe — SYNPO2 41 4l 5 1= BH . 7+ = (P <0. 001 ) ,

T2 AUUBTE R BURIIE ST o v ol SRR DR R 35 K B LA (v 2 5)

Table 2 Comparison of righting reflex, negative geotaxis, and cliff avoidance reflex latency periods and brain water content of neonatal rats

in each group (x *s)

Righting reflex

Negative geotaxis

Cliff avoidance reflex Water content

Group
latency('s) latency ('s) latency(s) (%)
Sham operation 2.56 0. 33 17.86 +2. 44 7.11 0. 85 51.56 +6.47
Model 14.86 £2.12** * 56.33£8.22%** 16.55+2.32%** 62.16 +6.22* *
Gastrodin 5.66 +0. 75" 22.12 +3. 56 7.22 0. 85 55.02 +6.25%
Gastrodin + oe — NC 5.23 +£0.79 23.05 +3.22 7.83 £0.96 54.63 +7.22
Gastrodin + oe — SYNPO2 10.33 £1.56424 40.22 £5. 66244 13.55 £2.45044 61.98 +5.17%

Dose and n refer to tablel. Compared with the sham operation group, **P <0.001, "

** P <0.001; Compared with the model group, *P < 0.05,

##p <0.001; Compared with the gastrodin +oe — NC group, “P <0.05, 22 P <0.001.

5 XREZRIET SYNPO2 iF+ HIBD fEER#L B I&
5\ FARAMWL, BB Hh B IR ED
LAMP1 1 LC3B A Xt 2% Ot 5 FE ¥ W] 2 7+ & (3
P <0.001) ; SBIRIALAH L, KRR E 414 LAMPL Al
LC3 B AH X %% % % B2 34 W] W Al (¥ P < 0. 001 ) ;
SREEZHMIL, KEEZE + oe - NC 241 LAMPI I
LC3B X 96 BEE G2 F 22 F RGEI= B X
(P>0.05); 5KRFEEK +oe - NCHAAMLL, KIKER +
oe — SYNPO2 £t LAMP1 F1 LC3B #H %} 2% )t o B

Y T (¥ P <0.001) , 056 3,
6 XFZiEiT SYNPO2 &0 PI3K/Akt/mTOR {&
S 18 B

SEFARYA L, BARI4 H p - PIBK/PI3K  p -
Akt/Akt Fl p — mTOR/mTOR AR XS 1K 7K1 B
FEAR (33 P <0.001) s SEEAIZAAALL, RIRR AT p -
PI3K/PI3K .p — Akt/Akt I p — mTOR/mTOR )4 %}
FBAFHH TR (P <0.001) 3 5 R RAA L,
KIFEZE +oe — NC 4 p — PIBK/PI3K ,p — Akt/ Akt Fl
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v T R 25 PR gk R

W42 % 54 2026 4E 2 J (555450 1)

p - mTOR/mTOR FYAHR KB IK-FIEGE 17 B2 7T
Giit2rEm L (P >0.05) ; 5RFEZE + oe — NC 4HAH L,
KIKZE + oe —SYNPO2 4]+ p - PI3K/PI3K p - Akt/
Akt 1 p - mTOR/mTOR fAH X} 234 7K - 44 B S5 A1
(P <0.001) , WLIK 1 FigE 4,

K3 AAR B A SUR AR RT G 1 (LAMPL) FIf
EAICER 1 Fesk 33 (LC3B) AR PR BE LA (2 £5)

Table 3  Comparison of relative fluorescence intensity of lysosomal
associated membrane protein 1 (LAMPI1) and microtubule associ-
ated protein 1 light chain 3 beta (LC3B) in brain tissue across

groups of rats (x +5)

Group LAMP1 LC3B

Sham operation 1.00 0. 15 1.00 £0. 18

Model 3.85+0.44" 7" 3.45+0.52" "~
Gastrodin 1.14 0. 15" 1.25 0. 16"
Gastrodin + oe — NC 1.18 £0. 19 1.21 £0. 15
Gastrodin + oe — SYNPO2 3.22 £0.39442 1.68 £0.19244

Dose and n refer to tablel. LAMP1 : Lysosomal associated membrane protein
1; LC3B: Microtubule associated protein 1 light chain 3 beta; Compared
with the sham operation group, *** P <0.001; Compared with the model

group, P < 0.001; Compared with the gastrodin + oe — NC group,
S84P <0.001.

p-PI3K 85 kDa
PI3K 110 kDa
p-Akt 60 kDa
Akt 60 kDa
p-mTOR 289 kDa
mTOR 289 kDa
GAPDH 36 kDa
o

B 1 AR BUNRZ U BAR E LR 3 — i (PI3K) /32
W B (Akt) /5 M5 KL E B (mTOR) 55 3l B A K 8 H
K-

Figure 1 Protein levels of phosphatidylinositol 3 - kinase
(PI3K) /protein kinase B ( Akt)/mechanistic target of rapamycin
(mTOR) signaling pathway — related proteins in brain tissue across

groups of rats

F4 FAHKRBIKPHHABER L PBK(p - PI3K)/PBK #R
1k Akt(p — Akt) /Akt FIBEER 1k mTOR(p — mTOR)/mTOR & H
AR HL L (2 £5)

Table 4
(p-PIBK)/PI3K, phosphorylated Akt (p - Akt)/Akt and
phosphorylated mTOR (p — mTOR)/mTOR proteins in brain tissue

Comparison of relative levels of phosphorylated PI3K

across groups of rats (x +s)

Group p-PBK/PBK p-Akt/Akt p - mTOR/mTOR
Sham operation 1.00 £0. 19 1.00 £0. 13 1.00 0. 16
Model 0.25+0.04***0.28 £0.04*** 0.220.04"**
Gastrodin 0.65 £0.08"  0.49 £0.06"  0.52 +0. 06"
Gastrodin +oe — NC 0.68£0.07  0.51£0.07 0.54 +0.07

Gastrodin +oe —SYNPO2  0.35+0.0544%40.31 £0. 4224 0.29 £0.05444

Dose and n refer to tablel. Compared with the sham operation group,
*** P <0.001; Compared with the model group, **P <0.001; Compared
with the gastrodin + oe — NC group, 242 P <0.001.

HIBD Z MR & E0HE LI T - R 2 —,
H AL v A 58 4 IR, ik = S R0Rs S 3R T
P BJLE B AR & R G i, BEgE R
W, 6 5L BT 40 M i SYNPO2 33k, Il 48 H
I, oo HIBD KRG o RERRAME I —Fh K IR
PR, RNE G0 v 25 RO BLER IUIT 45, & BB A% 10 46
X bl 2 R Gt BE TUAT , B T R B IOk A2 I ) 2%
AR . BFFE R B, R 2 AE M i B0E Ake B2 kK
-, /N HIBD S S o HE ik RE G
SRR SR Sl AL R8T A2 458 190 i 0 L A5 PN B 2400 L 1Y) 3
F1, BAEPU PUEAL LA BT T 0 R, 8 ol 42451
B3t o AT KB, KERZ AL BLE SYNPO2 /K- 3.3
BEAIG, 3ok F3k SYNPO2 355 1 KRR 25 I 01 76 T, 42
ANRRE AT BEiE ] SYNPO2 KM &35 o
X — R IR KRR Z AE FIRL AL T8 i S S A

HIBD ()55 BEIEFR P B 48 A0 0 38 L R E JVE ki 7K
Jip K2 AR 1 5 2 L, B 2 T ER e AE T S
ZINBEBR IR, XIGTE S HF TS L BRI R G
HE I SZ 1A 5 AT I AU I 1 1 s T 2B K BRI
PREEAT Ry 2 FE B, IR i K i B i 4 R 45 . Xk
SEL IR ST 2% B T AR K SR A IR R,
RN SRR R, 0 AN PR T, JE T 28 g HIBD K
BRI AWFFELE TS, & B R IRR K 7] A3 3 41 1
SYNPO2 U2 i /K b il 2 T RERRAT LA S A 2GR T
PEAh, CAWFFEIE S, Rl T /N B 53 41 Jfd Toll
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