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Effects of Chaihu Shugan Powder ( ¢85 iTE) on AMPK/mTOR/ULK1 Pathway
and Glial Gells in Depression Model Rats

CHENG Ming,CAO Feng,ZHANG Zhen
( Guizhou University of Traditional Chinese Medicine , Guiyang 550025 , Guizhou , China)

Abstract; Objective To investigate the regulatory effects of Chaihu Shugan Powder( &85 JFH1) on the adenylate — activa-
ted protein activating enzyme ( AMPK ) /mammalian target of rapamycin( mTOR)/UNC —51 - like kinase 1 (ULK1) pathway and
glial cells in the orbitofrontal cortex( OFC) of depression model rats. Methods The rat model of depression was established by
chronic unpredictable mild stress( CUMS). According to the random number table, 10 rats were selected as the normal group and
50 rats with successful modeling were divided into model group, escitalopram group(10.50 mg/kg) ,Chaihu Shugan Powder low —
dose group(3. 15 g/kg) , Chaihu Shugan Powder middle — dose group (6. 30 g/kg) , Chaihu Shugan Powder high — dose group
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(12.60 g/kg) according to the random number table,with ten rats in each group for 28 consecutive days. The changes of sugar
preference coefficient, suspension immobility time and open field walking distance of rats in each group were observed. After the
above detection was completed ,the head was decapitated and the brain was removed, and the expressions of ionized calcium —
binding receptor molecule 1(Iba — 1) ,myelin basic protein( MBP) and glial fibrillary acidic protein( GFAP) in rat OFC tissues
were detected by immunofluorescence assay. Western blotting method was used to detect the protein expressions of pT172 —
AMPK/AMPK, pS2488 — mTOR/mTOR and pS757 — ULK1/ULK1 in OFC tissue. The expressions of AMPK,mTOR and ULK1
mRNA in OFC were detected by real — time PCR. Results Compared to the control group,the model group and each treatment
group showed a decrease in sucrose preference coefficient,an increase in immobility time in the forced swimming test and a de-
crease in distance traveled in the open field test (P <0.05,P <0.01). Compared to the model group,each treatment group
showed an increase in sucrose preference coefficient, a decrease in immobility time and an increase in distance traveled in the
open field test(P <0.01). Compared to the control group,the model group and each treatment group showed an increase in pro-
tein expressions of Iba — 1 and GFAP(P <0.05,P <0.01) ,and a decrease in MBP protein expression( P <0.01) ,except those
in the Chaihu Shugan Powder low — dose group. Compared to the model group,each treatment group showed a decrease in protein
expressions of Iba —1 and GFAP(P <0.01) ,and an increase in MBP protein expression( P <0.01). Compared to the control
group , the model group and each treatment group showed a decrease in protein expressions of pT172 — AMPK/AMPK, pS2448 —
mTOR/mTOR and pS757 — ULK1/ULK1 (P <0.05,P <0.01). Compared to the model group,each treatment group showed an
increase in protein expressions of pT172 — AMPK/AMPK, pS2448 — mTOR/mTOR and pS757 — ULK1/ULKI (P <0.05). Com-
pared to the control group,the model group,escitalopram group, Chaihu Shugan Powder low — dose group and middle — dose group
showed a decrease in expressions of mTOR and ULKI mRNA (P <0.01) ,Chaihu Shugan Powder low — dose group showed a de-
crease in AMPK mRNA expression( P <0.05) ,and the Chaihu Shugan Powder high — dose group group showed a decrease in
mTOR mRNA expression( P <0.01). Compared to the model group,each treatment group showed an increase in expressions of
AMPK mRNA ,mTOR mRNA nd ULK1 mRNA (P <0.01). Conclusion Chaihu Shugan Powder can reduce the expressions of
Iba — 1 and GFAP in OFC of rats,increase the expression of MBP and activate AMPK/mTOR/ULK1 pathway expression to exert
the antidepressant effect.

Keywords : Chaihu Shugan Powder ( 45 5] 55 it #1 ) ; depression; chronic unpredictable mild stress; orbitofrontal cortex
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(MBP) ¥i & (% &5 Eig A9 B EA BRA AL iS5
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BEAYRA (dba0) AR A S . RR820A ]

Leica TCS SP5 o 36 3R 4 & S 5% (8 [ Leica 24 A])
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B, IE R 2 S AR R B 1 S AR AR A R AR K, 45 4 H
B 1K, iE2:28 d,
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ARIRAS , BT AN Sl I ) A U B AR A ™, S8R difF Dk 52
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CE T 24 fUARP {8 PBS G2 vhi vh vk 3 3, &K 10 min, 32
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age Pro Plus 6.0, Bk [ Jy 1 1F J& 38 2 M s 0 H M2 S, ) &
Je i s B B, G — SR T I RO DG
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B — actin [ KA LR R
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R FABLRZ 7 20007 , 41181 P G LU 3R AT LSD A, 22
5K ] Welchs ANOVA 434, 6 5 HE 40 % i Dunnetts T3 #6556,
PIP <0.05 hESALI¥E L.

3 #R
3.1 BAKBATH FRN
5 IE R 20 LA, AU 20 T 4% 45 2 AR K I i 2R BRI L



$435 104 h L o E ZF OF T Vol. 43 No. 10
2025410 f CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Oct. 2025

EAN TR T E BRI (P <0.05,P <0.01); 5
PRI LR, 45 2R 25 A O BE /K AR & R B i 2 i AN Bl B i) ik
b WG R T AR (P <0.01) o #5303 2,

%1 AMPK ULK1 .mTOR 5|45 %

BN 514 KIJE/ (bp)

AMPK  Forward:5' - AGTGTGTGAGAAGTTCGAGTGCT -3’ 108
Reverse:5' — CTGTTGTCTATTATGAGGTGGTAGG -3’

ULKI Forward ;5"~ CACTGACAGCCTACAGGAGAAAC =37 190
Reverse:5'= GGAAGAGCCCACTGAGAACAT -3~

mTOR  Forward:5°- TGCTGAGTATGTGGAGTTTGAAGT -3~ 132
Reverse:5' - TGGAAGAAGAAGGTGGGGAC -3-

B —actin  Forward:5'~ CCTAGACTTCGAGCAAGAGA -3~ 140

Reverse:5 - GGAAGGAAGGCTGGAAGA -3
3.2 #IZKAEN OFC 41 4 Tha — 1 MBP GFAP #) % ik
SIER A B, Tha — 1 K GFAP B SE W i P 1 i 77 4k 4
G BT & 4254 Tba — 1 % GFAP #9718 (P <0.05,P <
0.01) ,MBP #JR& (P <0.01) ; SGHIAIH Lh A, £ 45 24520 Tha -

1 .GFAP #J[#{% (P <0.01) MBP 7+ (P <0.01), L5
FETUXXVE 13 s XXE 2 S T X 3 4 3,

3.3  Western boltting 7% 42 3ll OFC 41 £ pT172 — AMPK/AMPK |
pS2488 — mTOR/mTOR ,pS757 — ULK1/ULK1 #y % &

5 IE R A A R T 45 4R 2541 pT172 — AMPK/AMPK |
pS2448 - mTOR/mTOR J% pS757 — ULK1/ULK1 %5 [ % ik ¥ [
fli(P<0.05,P<0.01); 5EAIA EL 45, 45 25 24 41 pT172 -
AMPK/AMPK pS2448 — mTOR/mTOR , pS757 - ULK1/ULK1 &
HFEHTHE (P <0.05), 45RILE 4 £ 4,

3.4 &4 kB OFC 4 4 % AMPK .mTOR ,ULKI mRNA % ik
#R

5 IEH 20 A AR 3 ) PG P 2 2 % SR BRI
Hp3 4] mTOR \ULK1 mRNA ik ¥EAE (P <0.01) , Seii g
JHBAR 7 £ 40 9 AMPK mRNA | 5 8 JF 80K & 70 i 4L 1)
mTOR mRNA 535K (P <0.05,P <0.01) ; SHRIL i, 4
#4254 AMPK mRNA . mTOR mRNA . ULK 1 mRNA % i ¥ F+ &

F£2 BUHRBITAFRIER L (v £5)

20 31 n il WK i - 22 55 BIF ARG (s) W17k FE R/ (em)
ERA 10 0.79 £0.08 68.57 £5.57 3196.20 +167.68
TR 10 0.34+0.10** 115.38 +8.51** 2488.42 +114.25**
SR PH PR 22 2 10 10.50 mg/kg 0.66 +0.06 * *** 75.90 +7.60* 3 053.08 +143.33%
St g T AR A 1 20 10 3.15 g/kg 0.62 +0.05 ** 79.16 £5.83 * ** 2 860.13 +125.42 " **
SEHA BT HCb ) A 10 6.30 g/kg 0.59 +0.06* ** 77.59 £7.51* ** 2 805.48 +295.01 * **
S TR R 2 10 12.60 g/kg 0.66 £0.06 * ** 72.39 £6.43% 3 063.51 +314.53%00

F Al 44.375 59.434 14. 446

P{H P <0.001 P <0.001 P <0.001
W o« HIEFA LA, P <0. 01 ;## 5L th#K, P <0.01; O O 548 s fFs b s 4 b4, P <0. 01,

F3 FUIKE OFC 4141 Iha — 1 MBP GFAP P35 5628 B Hudk (w2 5)

25 n bilke Iha -1 MBP GFAP
EWA 10 5.37+1.27 25.87 +1.95 9.42 £0.90
TERIZH 10 12.30 +1.88 "~ 15.32£2.02"* 23.51 +1.48""
praElifN 10 10.50 mg/kg 6.65+1.11*% 19.68 +2.02* *# 11.01 £0.91 " *#
SR TR A 10 3.15 g/kg 7.78 £0.98%* * 21.63 £1.96 % *#2 11.69 +1.25* *#
St g s A 2 10 6.30 g/kg 7.46 £1.53% 19.94 £2.15* *# 11.32£1.03" **
SR BT ) A 10 12.60 g/kg 5.96 +1.37*AA0 20.67 +1.33 " *# 10.15 £0.97*AA0

F Al 31.833 31.402 226.533

PH P <0.001 P <0. 001 P <0. 001

Ve x GIERALIE, P <0.05;5 # » SIERALILEL, P <0. 01 ## 5 BRAL A, P <0.01; A A 5 5EW U HCIA BHAL LR, P < 0. 015 O 55555

BRI AL AL, P <0. 05,

F4  BYKE OFC 4141 pT172 - AMPK/AMPK ,pS2488 — mTOR/mTOR ,pS757 - ULK1/ULKI &[4k (x £5)

A7 n H pT172 = AMPK AMPK pS2448 - mTOR mTOR pS757 - ULK1 ULKI
| 10 0.69 +0.04 0.82+0.12 0.87 +0.08 0.86 0. 14 0.75 £0.04 0.76 +0.06
I 10 0.35+0.09**  0.55+0.06** 0.48+0.08**  0.63+0.06** 0.47+0.09**  0.49+0.08**
SCRIPEERE 22 2 10 10.50 mg/kg  0.61 £0.07 ™ 0.79 £0.04"* 0.68+0.15**  0.83x0.11"  0.61 £0.08* ** 0.67 £0.07 **
S B B 4L 10 3.15 g/kg 0.59 0. 11 *# 0.71 £0.07%" ** 0.65=0.12* ** 0.74£0.07*** 0.65+0.07* ** 0.65+0.07 * **
BV & Gab kil 10 6.30 gk 0.62+0.08*%  0.74 £0.08 ** 0.61 £0.08* **  0.75+£0.09**  0.66 +0.08" 0.66 £0.10* **
SSRGS 10 12,60 g/kg 0.62£0.08*%  0.81 +£0.08"A4  0.7220.14* **0 0.82£0.08"  0.70 20.12%2  0.72 £0.09%4

Ff 21.658 16.818 13.546 7.173 13.896 14.253

P P <0.001 P <0.001 P <0.001 P <0.001 P <0.001 P <0.001

T : * SIEWALILEL P <0.05; « » SIEFHLILEL P <0.01;## 5 UM LA, P <0. 015 A5 3R PYBAE 2 241 LU, P <0.05 5 A5 SEW ST HUIGR R4 LU AR, P <
0.05; A A5 SEMIB TR AL ELEL, P <0. 015 O 5 el AU A 4L LU, P <0.05
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#£5 KUK OFC 414 AMPK .mTOR ,ULKI mRNA 33k (x £5)

27 5 n FlHE AMPK mRNA mTOR mRNA ULKImRNA

EHA 10 2.06 £0.11 1.35£0.14 1.34 £0.32
i 2 10 0.89 £0.14** 0.62+0.13** 0.72£0.17*%*
SR PG 22 2 10 10.50 mg/kg 1.68 +0.15% 1.20+0.18* ** 1.14 £0.19*#
Se i U 2 21 10 3.15 g/kg 1.68 +0. 14 * *# 1.05 +0.19 * *# 1.03 0. 14 * *#
SEHA BT b ) A 10 6.30 g/kg 1.69 0. 13% 1.00 £0. 19 * *#4 0.99 £0.08 * **
SR i T ) 2 10 12.60 g/kg 1.82 +0.13%AA0 1.16 £0.35** 1.34 +0.23%AAA00
F{§ 87.481 13.883 13.582
P{E P <0.001 P <0.001 P <0.001

TE: o SIEWHHE, P <0.05; + = SIEWAILE, P <0. 01 ;## GRERILI LA, P <0. 015 A5 3R] PHBE 22 41 HLEL, P <0. 05 ; A 5 58 ik
TR LEEL, P <0. 055 A A SEEIBAT HURGAI 4 LLAL, P < 0. 01 ; O 55 Sl i AT 80 ) Bk 2 LE 4%, P < 0. 055 O O 55 Sl it AT 135 ) ek 21 LU ¢

P<0.01,

AMPK 64 kD

| — —_|64kD

— —
— lb’— 910

pT172-AMPK

PS2458- mTOR | “SeG—_— i 289 kD
ULK1 P — — — — —| 150 kD
PS7ST-ULK1 | e— R — | — | 150 kD
p-actin b- emm—— o S -| 42 kD

1 2 3 4 5 6

el IR R AL ;2 BRI 53 3R] P A 22 A 54« Sl i i ik
AR 20 55 - SE A BT8O 70 B 4 56 - S e I 8 9 i
4 KUK OFC L4 pT172 - AMPK/AMPK ,pS2488 -
mTOR/mTOR ,pS757 — ULK1/ULKI [)# [ B3 (&

(P<0.01), 5RWFES,
4 g

o B 2 R JC I ARAE 2 U6, AR ARIE I RR I AT )& T
CHARET AR e s L (R - KA e
T ) LR SR R Z R, 2% i B A S R R, (O
K Z8) A IR TO PR AR Sk ER AL, AR, B 7E UL B i
AR TR G0 T T v, A T RS R
RS A I N HENE, 238 EPHH, R R BT
& IR A B IE, NIRRT H, N ES T L2
TR o kA 73 1E I, 320 2 AR TR Bl , R AEARS
SR RAF B EEAMA . g, R, T e
b 0 1 o 115 O S L o kL e W 1
L, I BT 5%, D) iR = SR P Bl R R, R B I E CBEIE AT
[E) R R IS IR LT AL o S i T EOUR 1 5K
NBE(REET) , Z BRI L0 o N E
R LA B BB A T R 8%, Ja A LA iy I SR 1w P
A, AL SR FEAIE 52 S 5 5t A EL A U AR A A

A BARTIET XHIARAE OFC [RBIF 5 B0 300 AR i A55 5 K B
OFC 21 21 SR THI RS , 200 Jif0 b ke B S, Ao 20 e o />, H OFC
ZH4{h BDNF \TrkB ,p - ERK R [ 2 mRNA 323Kk -4 5 21 57
UL OFC 25 T ARSE Y R fe . —TC T 5 K IMAR
W R 2R BRI VU RS 22 3R 8 AT R B

180

P OFC i X Jei 36 12 2477 78 2 B I . AFRIDI R 26 i 5
R IRATVTS i £ LA HEE 50 R0 e A0 T 1 A R {8 Dl
/o LT C 2T BEGE S e TG PE AR AR AR 1 OFC i B 2%
WD RERE YR ReHo (6 5 TT B &R A R IEH X, OFC { T
5 AR 0 S X, SRR SR 3 1L I OFC i 2 s ), 23 %
TR AF S R =R SO, G AR AE 2 0 B R XU

25 A AT IR 9T & B, VARE AR TR0 20 R BRIV o 4 i Fr 22
RIS o AWFERIT HIARRE R R 7 R Y
PRAE B T /NS A ML, 77 A R MAS B A3, SO 1R /N B I3 448
53 RIS AN AR O EL A i 5 1 1 L T M 5 40 7
HRREAT A o WIS IR A RS S B0 32 A0 AT 00 A v  MD R/
JBE I M AR AL, D rP AR 6 M BN T 7 AR SR AR H . ZONG
JAECURESS  B AR SR REAS IS N CMS /N EURTA I )2 v
TR AN Akt JE s 2 on i B . FRATLE R OF
FER I/ AR D) Tha — 1 AR IR B OFC 4043
IRSEE . ARBFITFERT IO T IR AL L, R LT A T AN A LD 2
AN AR T 3 2 S AARIE M & o 55 R BN, AL R B
OFC L /NI Jot 4 MU AR 5 4 Tha — 1 BT B I 40 M AR 35 9
GFAP Rk T, 58 BT AN AR 75 ) MBP 23k BEAIC, 2R B %
JINHE T A A1, SR T o 400 e A 20 5 G I 40 e -5 IS 11
JFAH G o

AMPK 7€ [ W 8 ¥ 5 16 & ¥ 5 fig = O 00 = AR
F'2 2 AMPK —J5 T Al a4 i mTOR & 1948 Ak 1354k
SRARHE A Wi 5 — 1 @ WE R s B ULKL & & 4 mT DL
AMPK 1 FF # B 4k S317 .S467 . 8555 .\ T575 ,S637 il S777 %5
ZA O A HE T, Y AMPK 3 P A2 F 1 6
mTORC]1 % {k g J7 3455 | i mTORC1 %} ULK1 22 4{J& 757 {i /5,
PRI R AL AR (2 HE 1 T, 2 T 6 1 sz 4 25 AR R IF S
FATK ] Western blotting 3 ¥  OFC 44 21+ AMPK . mTOR |
ULK1 & HA iR 10 2 1 Y 22 35 /K S, W88 AMPK/mTOR/ ULK1
fE Mk, 2R ER, 5IEW 4, BAY pT172 -
AMPK/AMPK pS2448 — mTOR/mTOR . pS757 - ULK1/ULKI #
FIRFH, H 23T FUS 588 B 0 7 | 41K B OFC 4441
i pT172 — AMPK/AMPK , pS2488 — mTOR/mTOR , pS757 -
ULK1/ULK1 2 335K TR ST 2¢ 5 PCR Al 45 2R
SR, S BT B0 R AL RS B 41K R AMPK  mTOR |
ULK] mRNA k¥ FAEES .



F43 % F10m S L - A L Vol. 43 No. 10
2025410 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Oct. 2025
2 FRr R, MARSE B &R ALEI T BE S Tba — 1 M GFAP 3% [14] GUAN M,LIU X,GUO L,et al. Improved pre — attentive processing
JKIKE-THE JMBP 23K 7K - [ . AMPK . mTOR , ULK1 %5 [ K& with occipital 'TMS treatment in major depressive disorder patients
mRNA F3E KB AR A 2 . AHFST B/ R4 2 IR e revealed by MMN[ J]. Front Hum Neurosci,2021,15; 648816.
TR /> 5 e I 40 F 2 16 S B EAT T RS H5X 3 RS R [15] AFRIDI R,SUK K. Microglial responses to stress — induced depres-
éﬂiﬂ@%ﬁ%fmfmﬁ‘ﬁ,j—‘ﬁ’\ﬁ%*{&*ﬁ?é%ﬁ’o TR B sion: causes and consequences[J]. Cells,2023,12(11): 1521.
PRI P AMPK/mTOR/ULKI [ 16§l B £ 705 {1 52 75 15 e i [16] LIC,LIU B,XU J,et al. Phloretin decreases microglia — mediated
R synaptic engulfment to prevent chronic mild stress — induced depres-
ML PR FEIBAFAEAR SN , A SCUL AR ABEIR AR S o S5 AT A Sh 85 S o .
sion — like behaviors in the mPFC[J]. Theranostics,2023,13(3) :
ST ML, £ B AMPK/mTOR/ULK1 38 % i) 10 il 77 5 38 3 955 —972.
B OB AN AMPK/mTOR/ULKL HWEEEIR  [17) BEDNER P,JABS R, STEINHAUSER C. Properties of human astro-
IKEOL, i AMPK/mTOR/ULKI [ W 5 5 s o 4 i 1) 6 2R 4 cytes and NG2 Glia[J]. Glia,2020,68(4) : 756 —767.
ML [18] IDEMOTO K,NITSU T,HATA T,et al. Serum levels of glial cell
2 T HK line — derived neurotrophic factor as a biomarker for mood disorders
[1] MONCRIEFF J,COOPER R E,STOCKMANN T, et al. The serotonin and lithium response[ J]. Psychiatry Res,2021,301; 113967.
theory of depression: a systematic umbrella review of the evidence [19] E%&,FiE, #E, 55 AMER S Clq/C3 4519 5 o 40 M i#0G
[J]. Mol Psychiatry,2023,28(8) : 3243 ~3256, T NEUBABRERT A FEL D). oh LR R B RRERD)
(2] kil B0, X%, 55, SERHEITIRO CUMS IR BRUBEAR I B )2 Y 2021,42(3) :328 -337.
PRAPERIPLIILT]. h2h#s,2021,44(7) . 1713 - 1718. [20] Hpldk, XUBAHR, &5 &, 4. & T S/ ST A e M1 BB AL BF
[3] ZAKIE S,SAYED R H,SAAD M A et al. Roflumilast ameliorates o- S IEFON OVX BEA CUS fE BINARBE R R R Agsem [ J].
variectomy — induced depressive — like behavior in rats via activation [E H 224 ,2020,45(20) : 4964 —4970.
of AMPK/mTOR/ULKI - dependent autophagy pathway [ J]. Life [21] ZONG J,LIAO X Z,REN B X, et al. The antidepressant effects of
Sei,2023,327; 121806. rosiglitazone on rats with depression induced by neuropathic pain
[4] HAO X N,SUN J D,ZHONG L,et al. UBE3A deficiency - induced [J]. Life Sci,2018,203; 315 -322.
autophagy is associated with activation of AMPK — ULKI and p53 [227 g, 2272 97, 4. LT AMPK/mTOR [ W53 SR 4R AT 251
pathways[ J]. Exp Neurol 2023 ,363 ; 114358. TRyt a5 I 5 /N VEFIBLERI [T ] E Se sy )2 s
[5] WANG X C,JIA J P. Magnolol improves Alzheimer’s disease — like 2024,30(3) : 45 -53.
pathologies and cognitive decline by promoting autophagy through ac- [23] CHO W,OH H,CHOI S W,et al. CTRP4 attenuates apoptosis and
tivation of the AMPK/mTOR/ULK1 pathway[ J]. Biomed Pharmaco- epithelial — mesenchymal transition markers in podocytes through an
ther,2023,161 ; 114473. AMPK/ autophagy — dependent pathway[ J]. Biochem Biophys Res
[6] MU J,ZHANG S, TANG F,et al. Mechanism underlying effect of Commun ,2023,682: 104 - 110.
Chaihu Shugan San on major depressive disorder; a network pharma- [24] ALAO J P,LEGON L,DABROWSKA A et al. Interplays of AMPK
cology — based study [ J]. J Tradit Chin Med, 2021, 41 (2): and TOR in autophagy regulation in yeast[ J]. Cells,2023,12(4) .
338 -348. 519.
[7] GAO Z,WANG Y, YU H. A Chinese classical prescription Chaihu [25] Jisie, Femd ik, w22, AMPK fE4F4ifbgiimh 2 EEMT].
Shugan Powder in treatment of post — stroke depression; an overview 2y E4,2021,56 (11) 1 2923 —2933 ,3204.
[J]. Medicina ( Kaunas) ,2022,59(1): 55. [26] WANG J,ZHOU L,HOU H,et al. IL -17A is involved in the hy-
[8] MAO Q,GONG X,ZHOU C J,et al. Up - regulation of SIRT6 in the perplasia of blood vessels in local lesions of psoriasis by inhibiting
hippocampus induced rats with depression — like behavior via the autophagy[ J]. J Cosmet Dermatol,2024,23 (1) : 326 - 338.
block Akt/GSK3@ signaling pathway[ J]. Behav Brain Res,2017, [27] CHAO X, WILLIAMS S N,DING W X. Role of mechanistic target
323, 38 —46. of rapamycin in autophagy and alcohol - associated liver disease
(91 FEa@Ae, 2= Iy, R4, i g 50 2 M B A ] 4 PR 5 BOR [J]. Am J Physiol Cell Physiol ,2022,323(4) : C1100 - C1111.
[M]. Jbxt: Blog AL, 2015. [28] WU L,GUO X,WONG S Y et al. Deficiency of B — carotene oxyge-
[10] YANG L,ZHENG L,WAN Y ,et al. Metoprolol,N — acetylcysteine, nase 2 induces mitochondrial fragmentation and activates the
and escitalopram prevents chronic unpredictable mild stress — in- STING - IRF3 pathway in the mouse hypothalamus[ J]. J Nutr Bio-
duced depression by inhibition of endoplasmic reticulum stress[ J]. chem,2021,88; 108542.
Front Psychiatry,2018,9 . 696. [29] HAJDU B, HOLCZER M, HORVATH G, et al. Fine — tuning of
[11] xR, (i) Xprse [D]. dbat: o EF E R mTORC1 - ULKI - PP2A regulatory triangle is crucial for robust au-
B ,2012. tophagic response upon cellular stress[ J]. Biomolecules,2022,12
[12] kg%, EE e, WHE, 5 Ta Ak 0 4 o 5 A 2 g (11) . 1587.
FANAR AR S IEIRITZE [T ] . dba dr BE 25 K 2203, 2021, [30] ZHENG J,HU S, WANG J, et al. Icariin improves brain function
44(7) 659 - 667. decline in aging rats by enhancing neuronal autophagy through the
[13]  mRRHs, A, kR e, MWE BRI 8 FT F04E IR i oot 2 AMPK/mTOR/ULKI pathway [ J]. Pharm Biol, 2021, 59 (1)

71T, PR ,2015,56(8) : 636 —639.

183 - 191.

181



%43 % H 104 h % E 25 ¥ T Vol. 43 No. 10
2025410 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Oct. 2025

AR AT BN ERER B KRR AMPK/mTOR/ULK1 18 % K fi o1 48 A B9 1E A

(IE3TI 176 -181 T1)

==}

)
< <

TE:A IEH B BRI ; C. 3R] PY B 2220 5 D. SEWT BT HUIRA 4 s E. SEFTBUIT R 74 s F. S8l g s 4
I BHAKE OFC AL B TAA A Z M T 1 (Tha - 1) F3k (1 x200)

DAPI
Iba-1
Merged

XXV



$435 #£10M h % o E ZF OF FI Vol. 43 No. 10
2025410 f CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Oct. 2025

: 3
B

g

; @
=
[=]

B
o]
-
=

DAPI
Merged

T8 A TEH 2 B BRI 5 C. SC R PY BRI 22 20 5 D. SeW] g AT BRI 4L E. SEWTB T B Rl B s F. S s Ao R 2L
B2 R OFC AU ik 8 1 (MBP) B33k ( x200)

XXV



%43 % H 104 h % E 25 ¥ T Vol. 43 No. 10
2025410 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Oct. 2025

i A =
Ay - @
< s 2
a o =

)

T8 A TEH 2 B BRI 5 C. SC R PY BRI 22 20 5 D. SeW] g AT BRI 4L E. SEWTB T B Rl B s F. S s Ao R 2L
B3 KR OFC HAUh e 4T iR P48 11 (GFAP) ik ( x200)

XXM



