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L IR P EA IR MR EERE, TR A KD T RAE DR L % 955, 4100075 2. WIRHHEEZG R ;s 3. IR 40 R Be

(HZE] BHW BAZWHABLLHFAREE L TWO/ERIE ., ik H48 2 rd10 R AL HAEA 28
RATZL, MU B KA B, EMABAHATHE, FMI1272, FERI2ACSTBL6DREATOM,
F B HAKF BMT 450 (kgod) ZMWRHRERBET, ZAWALSEHNEFLTIy (kg-d) ZMAER
HEREEF, RITAT0.15¢ (kg-d) RITHRKEERER, 01K, #£428K, TMERE, £ALF
FTFB ERR. BRRRBAE DN ZAMNEL LS, S5 CAAY R R BLLA L2 M LM, Western Blot 450 AL
MBEA R EEFxeEEa (mTOR) . BEASBLALEL 3- @ (PI3K) . F& %1 (Beclinl), AEMXEAHS
(ATGS) . #E X EZE O 12243 (LC3) &H Ak, EAF%KEZPCREFKMA M ELL LR mTOR, PI3K,
Beclinl, ATG5, LC3 mRNA ki, &R L gus, BAMDIAMBEHESLEHMEL, 2 ERF, AR
BEEE TR (P<0.01); RERZHFRE, &FEIAARY, TALXKEFEFZRE; AMBLEKREMBIR, 7T
W B mTOR. PI3K & & % mRNA & ik 4%, Beclinl. ATG5. LC3II/LC31 % & & mRNA & ik 7+ &
(P<0.01), HAEA LA, RITAFZNA B AL, HH A IARBELSEH, RKRKRIUHAHRERE
BERE, ARMBLEE M (P<0.01); ZAEREFREEREZE, AHDMMEERY; ZRRAB LK, SHF
20 AL 48 22 mTOR . PI3K % & & mRNA %A 3, Beclinl, ATG5. LC3II/LC31 & & & mRNA & ik %
& (P<0.053P<<0.01). Z5it MW B AT LB 496 B R R A &AL W L &, 2 M a9 AL B 48
P EGEH, LEAMBRETHE, #mEPNT k.
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S5 5 58 38 L 1) B v R 2R A s S O (R B
2, A5 . HNUCM21-2406-03,

1 #R5HE

1.1 %

RP 55 8 Bk FH 4 & 2 P 28 48 19 vd 10 /) R
(C57FF %, Pde6b, -/-), SPFZ, 4JHik, (R
(20+2) g, WEMESR 2, HLag H, fy S5 A A FTY
WTEERERLEE, IS KIET RS
1911A11353, XJ #5256 B 2E H [7] #h & C57BL/6 /)
B, SPFZ&, 4Jiiy, KB (20£2) g, MEMESS
e, 12 J i B 2 KA s LG L R
W, YA RIES . 430727241103068946, flF: T
WIF T B 25 K% SPF sy s, SEaesh Wi FH Vvl
WS SYXK () 2024-0014, IREE23~25°C, JBJE
50%~60%, 12 hHLFERIE, HHBKIKE.
1.2 %

PEYTE H LA : MRS T 15 . BAMLE 30 ¢,
FZ15g, EH15g. HH10g. 112520, FEWE
6g. FE10g. %2 T 159, =L6g. AR5,
JNE10g, AEW10g, X T 15g. HHL 10 g,
BN 10 g, PR% 15 g, W [ H1Rg S 25 K ep sl —
WEEBE 250, A r=its . 20231202, K245 ALt
Hil Ry, KRB, B 0. 5 g/ml Y
TS WRARAE 75 o SR 390 3% (kIS0 : GD00029891,
Mg 0.5 g/, oM REARHCARA ),
P i 5%, 0. 1 g/ml VW £ H -

1.3 EZRXAAALE

OTFEME R (1895 0042351), HiZy
Aot (k) HIZGABRAF; ZKAERAIE (1]
T 73943) . WHIRETBIR (B85 228621) . IR
P (185 524650), PikkILBAEREZ (|
) ROAMRAF,; BERER (175 : G1102).
BCA % & ik R & (18%5 . G2026-200T) |
RNA #2 B0 (585 . G3013) . ECL AL &Gk
& (%85 G2020-25ML). HMEAEES (ATGS)
ik (525 GB115761), BHIAERLEI (mTOR)
ik (185 . GB11405) . B-NWsh&EH (B-actin)
Yok (485 . GB15003) . TS M 1 5% 3
(LC3) Fidk (585 . GB113801) . WfE ML 3-i%
fitg (PI3K) ¥ifk (9845 . GB11525) ., FHE 1
(Beclinl) Pifk (45 . GB115741) ., HRP-ILFH
BB (585 GB23303), mILFELE/RAYR
FHIRAF .

BPOO1 RG240 T Wi Z 44 (OCT) AR HEAH
—A&#L, [ Phoenix Research Labs 2\l ; YZ20T4
RUARBLFA W A0BE, BN S /S0 R IT 28 A BR A
Al; HT7700 3% 5 7 B, H A HITACHI A
Al; RT-6100 AUEGARIL, S5 RAYTO N H); JY92-
LIN AU 75 5 AR MR AN, 77T 2 R R SR Ay
FHIRAF; SVI-2 BB DR PKAY . SVE-2 7Y 1
AL . SCG-W3000 #fb 2z & AL, s FE4E /R 4R
YIRHE A FRA T ; CFX Connect B19¢)%5E & PCRAY,
£ [ Bio-Rad A H) o
1.4 Shihorarsh

K BEALECT 2 1006 48 H rd10 /N RBEVL 2> A
B2 SRHATZ . PGB HOALIGR =41 . 0 H
Jum R, 12 2, &% 12 H C57BL/6 /N RAE
JEEHd . sl S5 N T ik E
SRR EITHEREC A, RYE 60 ke IR
GROGRE, I HAURRIEA T 4.5 ¢ (kg-d)
LB E AL REE S L T E U R g R g
B H LR R B 245, BP9 g (kg-d) #EFM
HALBWHES . SRIT4170.15 o/ (kg-d) SRHTH
I HERIHE S, A% 2 AR R 20 25 T SRR AR T
KHEE . e /NERE S ABUNER0. I ml/10g, BEH 1
W, HELE28 K.

1.5 ULEIRARBA M 7 ik

1.5.1 OCT A& AR RALW EH & ik
Jo VIRBEB Gk H i T Wgs . AR HBEDLE 7%
N3 H/NEL, 2% 6B 240 50 me/kg 7 1S 1
SSPIRRIE, PRI RER /N BRSO, LR 552 T FE =
e AR 1~2 VP I . FTIF OCT REF, PRz
B BOESE, HEEIR R RIEWORE, il Kl
R FTFFHRIE REARER A, 5 BT S R dr
PrE . VB SR AR 2, WAOGIR KN
SLAERE, B SRR BRI I AR IS R B . iR
MR P i A B A R B 50, iC SRR R o R Tmage-]
1. 8. O ¥4 B L 1 %l o

1.5.2 EHEEIEAMBALRBHBLEN K
BEMLEC T 2 1 e U AL 3 FU/INRR, i A R 31 2
4 °CIEE 2 h, fHH0. 1 mol/L 1% £h 22 wh i Bic 1l 19
19 4k 1R , 76 %R T XU B E 2 he MR AR
FEZBERK , FER 1S min, FREMIEB B, ik
NSRRI @R (WHJEE: 60~80nm) &
AU (e, 37 S R TS X R I R 4 R a5 )

frmgs.
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1.5.3 Western Blot 7% #& M AL M J& 48 22 mTOR.
PI3K. Beclinl, ATG5. LC3 & & kix RN
BT RILVERCREA 3 H/NR, 53 2 4 2 4
PBS Pk )5 vK 24 30 min, 12 000 r/min (E5.002F
210 cm) . 4 CE.L> 10 min, W FT, BN EZE
VW, HBCA B MR R S A vk B .
ANEH B, A28, SDS-PAGE BEMEH
K, KM, 5% Wi fE Wk & I 3 30 min. #2 1
1000 e f5)#5F mTOR . PI3K. Beclinl, ATG5. LC3
ok, 1: 3000 L 76 B B-actin Br ik, B 5 AR
4 CHWFHE W . FTPBSTH# 1 : 3000 Fi B HRP bric
B9, ¥ FE 30 min, ¥ ECLAL: KOG AN
PR, S 1 min J5 AR 2E BZOEA0T, Fie IR i
WP IR R, BOEERUE, R R H
AIWBwell ™ 3BT K A F A T 8405 70 Fr . LA B-actin A
Z, VHWZTSNSF Z RR&EH H RN
Ko
1.5.4 2 BF 3% 58 & PCR & A& ml AL W JBE 20 47
mTOR., PI3K. Beclinl, ATG5., LC3 mRNA & ik
K A BENLEC T L UL 3 HUINRL, 0 B L )
MEZHZL, JnA 1 ml () RNA 2 HU, $2HUE RNA,
$4 5 mRNA R 5 cDNA L BeHI R AR R, 968
FEHEPCRAX 52 4, 95 °C. 30 sTAEME, 95 °C.
15 4804, 60 °C. 30siBk, fEH 401K, 60~95 °C,
IR 0.5 CRE —RZNAF 5. LLGAPDH RN
%, R 2k mRNA M XF R IR E . 51
FE 5 el b A AR TR A A R F AR,
&1,
1.6 %it¥Fik

fti F Graphpad Prism 8 #FAT 404l Ab 2 . it 4
Br s G IS B i OB A Y B A e
2z (xxs) Fon, HEFHZHE LB RHBRZR
FESHT, PP HECRLSD L., LLP<<0.05 H2
SEAGERE L,
2 &R

2.1 &8/ RALM TS 5 rhdk

FK2n, HEHALE, BRI /N R
FEREAR (P<<0.01); SBIRIATLLAE:, RETHL. #
BB AU e 3% B E AL 390 et 2 )N BRI
PEJE BT (P<0.01); SRHETHL. #EBA8 B ALK
1) 12 2E 0 B BT B H e 1) 2E 0 IO B R B A 2 S
TGt E X (P>0.05),

Bl 17, 25 A4/ OB S 45 56 8%, 41

R /DAL UL 5 551

Table 1 Primer sequences of mouse retinal tissue genes

HH E7E2]! ?E%{(
£ /bp

mTOR  Fif: CCTTCACAGATACCCAGTACCTCC 138
TE: AGTAGACCTTAAACTCCGACCTCAC

PI3K ;. ATGCTCCGACCTCTATGTGACT 225
Fif: GACACGGTTGTTCCTCCCAC

Beclinl ~ [i#: CCGTACAGGATGGACGTGGA 77
Tif: TGGGTTTTGATGGAATAGGAGC

ATG5  Fiif: GGCCATCAACCGGAAACTCA 90
Fif: CGCTCCGTCGTGGTCTGATAT

LC3 [ CCTGTCCTGGATAAGACCAAGTT 180
Fii#: ATCCTTCTCCTGTTCATAGATGTCA

GAPDH  Lif#: CCTCGTCCCGTAGACAAAATG 133
Tif: TGAGGTCAATGAAGGGGTCGT

W mTOR, HMERWEN; PIBK, WA B LT 3- 140 ;
Beclinl, “FEZFE 1; ATGS, AMEMCEHS; LC3, WMEHEEA
%4E3; GAPDH, HimEE-3-Bi i S5

T2 AN R L

Table 2 Comparison of retinal thickness in each group of mice

(}Lm, X+s)
2151 R TP L
S HH 3 237.80+11. 51
HEHIZH 3 91.18+3. 19"
SRATEH 3 125. 90+5. 89
AW H U 2H 3 130. 80+4. 40
AL NS BIRE IR ) 3 141.90+5. 92"

e oa) SasHdEs, P<0.01; b) SR A, P<0.01,

JEUIE . BORZE /N BRI B S 25 2L, 4R
W, SRR RHT AL/ B MBI S S5 A R 2
WL, SRR, RN o BT FALRGR] R A
LRI S ety e B, RN, R .
5 A E AL R 2 RO R S 2k e i, R
FERHASTE, or)Z W .

K2m, ZSH4/DRIREEEGE O, oy
o), shEbkiE W, MEOIRL, HAE, LR
WERTE: RGP RIREEE KO, @FM
Yy, ShE K ES, AR A,
ALK RYUE s ARAT AN BT H UG 2
ANIRIR G AT, Shffhkii g e i, Hae
WL AR, LB RS T W RO s R
BRI AL R /D BRUIR IS (U PR 20, sl
BRI UL, Al DA F i, LER e RS,
TR JEE T D/ (8 R o
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Figure 1  Optical coherence tomography images of mice retina in each group

SRETA

AN BR Bilh el
I EOFORIE, KOfFLRORIE.
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B2 A4/DRIREEOIRARE (x4)
Figure 2 Fundus photography of mice in each group (x4)

2.2 A0 R AR SR LE A e aR

Bl 37, 25 2 /DN B Do 240 A% e 2 it 35
A, BJEABRIEE ; bR R Z IR, S,
U, A DLI S A g M B AR /N BRI
Do) 248 L 40 A G £ B B, AR B B s ZORiiAR
WIS . AR, MESEHE, JEBUR AT, USWT
240K, AT AmEAMA, SRR R, SRITAL
TEOLREOHE, BT B UG, il Lok iR g
PESER R TR, ZORiRBEIRFR AR, AW/ MA
B, Sug B H LR e, I H
KU ) St 2 A0 0 R LA e (5 T 34 ), A% BRLIE

W, SORRSE R e
2.3 A RAMBEALZ mTOR. PI3K. Beclinl.
ATGS., LC3%& & & ik ik

T3, HEAIE, BRI /N AR R
21 mTOR. PI3K 2 [1 &L BE (%, Beclinl. ATGS.
LC3M/LC3T HEF R TR (P<0.01), S
B, RATA g BB B LG . & i 41 mTOR .
PI3K & A THE, Beclinl 25 3R IKFEAK, 25
W ALAG . R 2 ATGS 48 11 R A R K, SRAT
ZH . WGP H U A 2] LC3T/LC3 T 2 ik %
& (P<<0.01%P<<0.05), HIRATZHLE, #FAMA
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Figure 3 Retinal transmission electron micrograph image of mice in each group (x2000)
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R3 HUA/PBEIMIEHL mTOR, PI3K. Beclinl, ATG5. LC3%E [k IR
Table 3  Comparison of mTOR, PI3K, Beclinl, ATG5 and LC3 protein expressions in retinal tissues of mice in each group (x+s)

2H 5 IR mTOR PI3K Beclinl ATGS LC3I1/ L.C3I
E{EE 3 1. 120. 21 1. 4120. 10 0. 64+0. 06 0. 47+0. 05 0. 20+0. 05
[ EilE) 3 0. 25+0. 06 0. 57+0. 05" 1. 11+0. 03" 1. 04+0. 14 0. 48+0. 04"
SRATAL 3 0. 82+0. 12" 1.25+0. 01" 0. 7120. 02" 0.94=0. 11 0. 2620. 07"
AW H U a2 3 0. 60=0. 08° 0.7920. 047 ¥ 0. 98+0. 02" 0.7120. 117 0. 460. 04"
AW H Uil 2e 3 0. 68+0. 10 0. 96=0. 09" ¥ 0. 81+0. 04" " 0. 6320.05" 0.23+0. 05" "
H: mTOR, HINEHRMLEN; PI3K, BEASHLULEL 3 ; Beclinl, FHEE 1; ATGS, AWEMHZEENS; LC3, MUEHICEN 1263,

a) SEEYIILE, P<0.01; b) SHEMYILE, P<0.01; o) SEMLILE, P<0.05; d) SRITAIIE, P<0.01; ) SIRAT4IH

i, P<0.05; f) SEEBAM H AL &4 b, P<<0.01,

H AUAR ) 5 41 PI3K 2 (1 R A S BE K, Beclinl |
LC3M/LC3T HEH R iA Fm (P<<0.01); B H L
Al E 4] PI3K ., ATGS 8 H R EFEL (P<<0.01 8k
P<<0.05). S5E#BIH H AR A e, T
H AL #5240 Beclinl . LC3T/LC3 T 211 22 35 FE X
(P<<0.01) . #5417/ B MBS 2H 20 mTOR . PI3K .
Beclinl, ATGS. LC3 2 1 HLIKIE WK 4,
2.4 AB)RAMMEBELE L mTOR. PI3K. Beclinl .
ATG5. LC3 mRNA %A b

KR, GEAME, BRI/ R A
4 mTOR . PI3K mRNA ik %, ATG5. LC3 .
Beclinl mRNA ik FH#E (P<0.01) . SHIAIA b
B, WAL, SREA mTOR, PI3K E/mRNA
FETHE, ARATZH mTOR mRNA FikTHi, SRATH
K gg BB B ALK . & R & 4L Beclinl . ATGS . LC3
mRNA ZEE % (P<<0.018(P<<0.05), SHRHT4H
e, 91 B LR i 4 mTOR mRNA Rk FHE
(P<<0.01), Beclinl mRNA Fik[&fK (P<0.05).

A B C D E

nTOR | WS s e e | 280KDa

PIK e ———— GEE “e— emm— ),
Beclinl e gy e emm—" sm— 60kDa

ATGS S s e ss— sw—— 55LDa
LCl .. - —-— ’ S 14kDa
LCII — - 16kDa
B-actin NS GNEEED SHEES GNEND SEES 20

T A, A BRI ¢, RAT4L; D, AW H AL
B4 B, BAPELEAEL . mTOR, HIA&ERMEH; PI3K,
WG E LIS 3-005 ; Beclinl, 42 1; ATGS, HMAHXHEMS;
LC3, A 15453,

B4 £4/NRAIMEHZ mTOR . PI3K., Beclinl., ATGS5.
LC3 8 I HLIK A
Figure 4 Western Blot images of mTOR, PI3K, Beclinl,

ATGS, and LC3 proteins in retinal tissues of mice in each group
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R4 FU/DRIMEEL mTOR . PI3K, Beclinl . ATGS, LC3 mRNA ik L4
Table 4 Comparison of mTOR, PI3K, Beclinl, ATG5 and LC3 mRNA expression in retinal tissues of mice in each group —(x+s)

20531 LA mTOR Beclinl ATGS LC3
S 3 1. 040. 04 1. 06+0. 08 1.130. 15 1. 40+0. 40 1. 170. 22
HEAIZH 3 0. 14+0. 01 0.22+0. 08 * 4.20+0. 69 29. 14+5.29 " 9. 24+0.97
SRATAH 3 0. 43+0. 07" 0. 36+0. 06 2.58+0.39" 17.25+2. 35" 6.27+1.02°
AW H UG 2H 3 0.49+0.02" 0. 50+0. 06 ! 1. 62+0. 16" 7.96+3. 86" 5. 6620. 96
AW H Ll 2H 3 0.61+0.07" @ 0.62+0. 18" 1. 4420. 47" © 10. 4443, 35" 5.37+1.52"

H: mTOR, TWHEREN; PIBK, BEIRMUEE -G Beclinl, "N 15 ATCS, HWMIGEMS; LC3, MUIEHIGE N 1506E3.
a) HZHAIE, P<0.01; b) SERALE, P<0.01; o) SHEBALE, P<0.05; d) SKRETAILE, P<0.01; o) SRATALL

. P<0.05.
3 iTig

(Il - REF®) 1§ “FHZAR,
WK R, R ZRZ, WEREZZ.” RPLUT
B T NS AR AR, R SR B 2
SHEHIFBERE AT, AWRFEIBUNITAY . 1697
EESRIANE A L AR S, REFRWZE, I
g, RIMAY, ATRERS; BAAR, BT
B, MR TSR, HECHI . B RIGTT N &
FEHFIE 1A LA A1 AL 2. B H
JLDAAL T . B ANTE . SR E, R
2y WORE . NZh. EuF . N ST Ak
B BE 254 IF . BHEBR S, WEZ; 15 =
£NE L HE . BB RS HPH SR Ak
W, RAREZy; JEIEAEE . 5125 LAT, A AT
B, MMZy, &y IREUANTE . T H
21,

RP WG Y7 H TS Z 6 IR FER 2y, ARHT #R 4%
MBS IR R R L B, XENTE
P IA BE A 40 T T EL A W R DO AR 9E OCT
AT e PR T 00 28 5 5 B A AL 3905 9L s
gEMgkst . JRERIN . rd10 /N EUE RP A2 M50 )
BAY, O HE AR 5 NS RP AL . HR S FR AR 45
7R vd10 /N RP A BLALIG PR B, 5B B B AL
THUG, RIS EEALRSS), ORIEHBED .,
X BBk B B 0% B H A S0 I8 R 25 254
A

RP W AL 5 A WA G, RPARE KRR
o WSS T RE R B, AR PR R Y
T D BRI A0 it R Y A A R AE 1977 4F
BB, ST D IR S R R AN A
EAWEFLS . PI3K/mTOR 15 5 W AN N ES S
FI G SRR R A EEE I V. PIBK 2R I R
Wnsh A7, MHEEZ R A B A R G

BZ KM (55 )5, PI3K AY p110 MV 3L i 55 p8s k.
S5 G AL N BERE BEVLEE-3,4,5- =B R . mTORE
KT EAS S AT . Beclinl ZIHFL
S e A B R I ELA VAT A B WA A S
PEFEDA, FEA T HAl WA e 7 T A WM
EIOCHAEH, R sh A R A AR & Y, ATGS &
BT A ML M, RS SRR [ Y R
PR LC3 2 EERE [ WEAH G HE 1 ATG8 ZE M #L3h 1
i RIIEY) EEAWAIE: 1) Y AR A& AER,
A PN Y LC3 28 T8k 11 FR 4 A1 4 20 R 5T v ]
WIELC3T 5 2) M AMEEAER, A LC3T #2k
Lz RALMREE RGBT, SRENRIE S e ss &5
JERCLC3IL, i fE#E [ WEfk i s, =5 A ngEik
TR 2o AR 5 38 ) H e B A0 ) S e R
B rd 10 /0N BRI 2 2R 2R R AR 25 R B 3R, 1 I
SMARTC R B, g B R B AT E A A 42
RAARZER, Wb A g/ MAKCE . BB E AUFIARAT
e e T LAREA vd 10 /N R AR ZH 2L mTOR . PI3K
M mRNA 35, JFEATGS. LC3. Beclinl %
FIFT mRNA 3k, U SRHT #pc 28 fnigz 91 A B AL
CINDE R RN s e DN RN 8 VA (184S BN E B2
SRAT R FERCR I, o DAE BT H L s 7 Ak
S IRTE

g LA, 3500 ALY DA A0 R 2 4
¥, W RRZE S F L, BRI ZImTOR |
PI3K & A FTmRNA %1k, THE ATGS. LC3. Beclinl
M EM mRNA K35, RUEE I H AT DL i 4 )
F W IS 7 L R A JISS 2 2R AR TR 25 5, SiE 22 4R 1KY
AR SRR, SR RE . SR, ABHFR A
W BB H AL th ey 2o iRy, HAL: a2
%, LB (1) 25 30T g S 22 Fh L o3 DR [R) A T Y 45
B, BT TR Bl o i AR R T AR,
DA R L AE L T S 2 2 e 118 3 A R0 1 450 1 AN B



‘? E 2 & 202643 A %67 55 6 W Journal of Traditional Chinese Medicine , 2026, Vol. 67, No. 6 - 675 -

B RRTE A I 259 o 25 103h J1 24k o
HA B0 L 25 38 ) o e il

%30k
[1JLIVINGSTON CA, WENG CY, CHANCELLOR JR.

Retinitis pigmentosa and therapeutic candidates [J]. Int
Ophthalmol Clin, 2025, 65(1): 17-21.

[2]LIU Y, CHEN SJ, LI SY, et al. Long-term safety of
human retinal progenitor cell transplantation in retinitis
pigmentosa patients [J]. Stem Cell Res Ther, 2017, 8
(1):209.

[3]TANNUCCI LF, DI BENEDETTO G, LEFKIMMIATIS K.
PRKA/PKA signals and autophagy : space matters [J].
Autophagy, 2021, 17(6):1563-1564.

[4]EIFASRAG ME, SERGOUNIOTIS PI, MCKIBBIN M,
et al. Biallelic mutations in the autophagy regulator DRAM?2
cause retinal dystrophy with early macular involvement
[J]. AmJ Hum Genet, 2015, 96(6) : 948-954.

(51308 26, 20, 45 IR (0 3R AR PR P R 2R 5 IR T
L A2 WA B LD ). 39 v v B 28 SR~ 2 4l L 2020, 40
(2):165-169.

L6 12AL PR, Zil, i e, 2% . WL A LG ST IFE B R
LT JE (0 28 AR P 5 S A B B PR R 56 LT ). WP
BB 2R, 2001, 21(3): 38-40.

(7J0k5% , 242, 3, 55 BT H Lih 7 o R g = A8
PRIRPRIETEL) ). WEARFEEEEEZY, 2020, 16(4): 105-107.

(8JBkar. ey 2y BFF ik (M), Jeat: AR TUE R
#,1996:1103.

(o], hERIRA =M. dbat. o b B 24 1 ikt
2021, 185.

[10]OU C, SONG HP, PENG J, et al. Lycium barbarum L.
and Salvia miltiorrhiza Bunge extract ameliorates retinitis
pigmentosa in rd10 mice by affecting endoplasmic reticu-
lum stress [J]. J Ethnopharmacol, 2025, 337 (Pt 3):
118971.

[11]OU C, JIANG PF, TIAN Y, et al. Fructus Lycii and
Salvia miltiorrhiza Bunge extract alleviate retinitis pig-
mentosa through Nrf2/HO-1 signaling pathway [J]. ]
Ethnopharmacol, 2021, 273: 113993. doi: 10. 1016/].
jep. 2021. 113993.

[12]YI Z, WEN C, DU H, et al. Retinitis pigmentosa-
associated gene TRIM49 regulates ULK1-mediated auto-
phagy and photoreceptor phagocytosis by the retinal pig-
ment epithelium[ﬂ. Adv Sci (Weinh), 2025,12(43):
e12305.

[13]REME CE, YOUNG RW. The effects of hibernation on
cone visual cells in the ground squirrel [J]. Invest
Ophthalmol Vis Sci, 1977, 16(9): 815-840.

(4], sk iR . RO R R I8 R A2E 75 S
WIS 2R R AN A R A s [ ], BRABRH R,
2022, 42(12) : 942-946.

LIS T, =, arve . HInE RN OEHES TR 6
R LA AR SR ()], YR BR A Bt 4, 2024,
30(9): 658-664.

(16 EVE, sK3E, X sy, 55 . BHRNE 5 %) o 8 g ok
F PI3K/AKT/mTOR 15 538 & (PR W AE A [T]. B2
EEEZ, 2025, 36(15): 2807-2813.

[17]SHANG C, ZHOU H, LIU W, et al. Iron chelation inhi-
bits mTORCI signaling involving activation of AMPK and
REDD1/Bnip3 pathways[]]. Oncogene, 2020, 39(29):
5201-5213.

[18]TRAN S, FAIRLIE WD, LEE EF. BECLINI: Protein
structure, function and regulation [J]. Cells, 2021, 10
(6):1522.

(19 Rl , BAESS, A0, 45, KE =25 Beclind,
Atg5, LC3B 3k LU ) fii 98 i £ LI L) ], vh
SIHJT A, 2020, 26(9) : 29-35.

(2013 0 [, ARG, FEMG K. A0 B W50 R
(] g R e CH AR B2 i), 2022, 52
(7): 1-13.

Effect of Ziyin Mingmu Pill (#%$WFH4L) on Autophagy in Retinal Pigmentosa Model Mice
OU Chen'?, YI Zhaolan’, HUANG Xinyi’, SONG Houpan®, XIE Wei*’, PENG Qinghua'’

1. First Affiliated Hospital of Hunan University of Chinese Medicine, Changsha, 410007; 2. Hunan University of Chinese Medicine;
3. Hunan Provincial Maternal and Child Health Care Hospital

ABSTRACT Objective To investigate the mechanism of Ziyin Mingmu Pills (# W] F #L, ZMP) in treatment of
retinitis pigmentosa. Methods Forty-eight rd10 mice were randomly divided into four groups, a model group, a
Leding group, a low-dose and a high-dose ZMP group, with 12 mice in each group. Twelve C57BL/6 mice served as
blank control group. The low-dose ZMP group was administered with 4.5 ¢/(kg+d) of ZMP solution by gavage, while
the high-dose ZMP group received 9 g/(kg*d) of ZMP solution, and the Leding group received 0. 15 g/(kg*d) of Leding
soft capsule solution by gavage , once daily for 28 consecutive days. After the intervention, retinal morphology was

assessed using optical coherence tomography and fundus photography. Transmission electron microscopy was used to
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observe autophagy in retinal tissue. Western Blot was used to detect the expression of mammalian target of rapamycin
(mTOR ) , phosphoinositide 3-kinase (PI3K) , Beclinl, autophagy-related protein 5 ( ATG5) , and microtubule-
associated protein 1 light chain 3 (LC3) proteins in retinal tissues. Real-time fluorescence quantitative PCR was
employed to measure the mRNA expression of mTOR, PI3K, Beclinl, ATG5, and LC3 in retinal tissues. Results
Compared with the blank control group, the model group showed disordered retinal structure, unclear layering, and
thinner retinal thickness (P<<0.01). The fundus appeared bluish-grey with uneven color distribution and extensive
pigmentation. Retinal mitochondrial structures were damaged, and autophagic vesicles were visible. The protein and
mRNA expression levels of mTOR and PI3K decreased, while those of Beclinl, ATG5, and LC3I/LC31 increased
(P<<0.01). Compared with the model group, the Leding group and the low-dose and high-dose ZMP groups showed
varying degrees of improvement in retinal morphology and fundus condition, along with increased retinal thickness
(P<<0.01). Mitochondrial damage was reduced, and the number of autophagosomes decreased. In the low-dose and
high-dose ZMP groups, the protein and mRNA expression levels of mTOR and PI3K increased, while those of
Beclinl, ATG5 and LC31I/L.C31 decreased (P<<0.05 or P<<0.01). Conclusion ZMP can improve tretinal tissue
morphology and structure in retinitis pigmentosa model mice by inhibiting autophagy , thereby delaying the progression
of retinal degeneration and protecting vision function.
Keywords retinitis pigmentosa; Ziyin Mingmu Pills (818 H L) ; autophagy; retinal tissue
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