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=4 : SAL = EV B EZD ,
R, RAW, WEC, TR, BR', Bk oS

1L WP R R — R R B, IR A KU TR AR R LR % 955, 4100075 2. T8 7 Hh < 24 K2

(=] BH FiTZMABFBAFAMBE T TG TR, FiE #6002 rdl0 ) R AMILIF R
Ry AR A FAAAENN R FIK, P HAETH, H4A122; ZH12ACSTBL6 N REATE
W, EMA BRI, . HANFANASHNLTEANE 5 13.5, 27.0, 54.0g/ (kg-d) #EEF, A FZAA
DRLTHAEFABIRETON (kged) #EF, TOEARAANAL T AL LEKIZ. 5ml/ (kgod) #EF.
B AFRER 1R, £28K, EARIAMRA, KFmT o Eaer D RRK, LM B &, TUNEL*
Mo o)y AL W) BE 40 28 2 B B T DL, ARG R F PCR A= o 5 R R Ae ) s RAL M B R H B4 AT &8
78 (GRP78). 1 & WA M4 & %8 (IRE1). F/4#FHF6 (ATF6). C/EBPF &% @ (CHOP)
mRNA fe @ KA K-F, R BAADRALER L, RAZHHFLEL, TLRKREXTRA, AW BLE
T, TLRKERETGH, ARNBEMEZHES FTEL, TAXKETATHI;, ZHABFZEN U EE T AN
DRIRRAR B AY A RRARERE, ATmRy, AP XEzmRA s F. SAZAREREE. 5
MR, BAM) KAMEEER Y, GRP78, IREl, ATF6, CHOP mRNA &% & kA ¥HHA & (P<
0.01), HERME, hAEXTALFEZNRB T Y. HHZHALMBEEH R, GRPT8, IREL. ATF6
mRNA Ao & & R B BAk; ZMH B F4k. F. &7 24 CHOP mRNA fo & & R X B4k (P<<0.05 &% P<
0.01), H4AEALAAZENA D FAKF LK, ZRWAE FHHTEAAMBRE M (P<0.01), 5%
A A AE, EMA B 5P, HA 24 GRP78. ATF6. IREI. CHOP mRNA % ik F44%, GRP78, CHOP%&
B F AR (P<0.05RP<0.01), H#EMWA B HIKA Taki, ZMWA A F P, HHSTLCHOPE G Rk
KAk (P<0.01). Z518 #Z MW B 7 =7 vhad ad 3 4] A R W R 8OR R VAR, AL L4 42 69 2m e =, 2 3t
ZALRMBER TR, RIPAARE, LA TR,

[K@EiR] MMBEEXTTE;, ARMEE; @ieBT; ZWNHB

AR (0, Z A8 P (retinitis pigmentosa, RP) J&
DABEATPERL I (0,38 | K RO 4 i 2 R e 2k S 3
[Fi) 2 B 10 L 3 A5 ME AL I IS PR o RP AU
ALY 1/4000, RN BRI 200 5 P %%
IR R B A, EPAEE T e st ; b
W E IR, IS AR R TG . LR
MRS FL K240 W BRI, L

ESWA : FHHRRF 4 (82074196, 82004427) 5 I H5 4 H 4%
B2 A4 (2023]]40474) 5 IR A B R T RFEIT 5T H (23B0347)
PG S0 5 TR AR B FT O AR SER 4 11 & A T
T (2018TP2008 ) ; il 44 BHE GHTF- &5 5 A A L Wi d 5 S50 %=
AR ARG L #ES7 (2017TP1018)
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ik, KT RPN AT C N HR R 1 5 5
FXE S 2 R 2RI, RP EER LA 6 K EL
AREUE K HRFTFREMOCER, BNAR, &~
RSN S EAITE QI IRTRGIRCE = % Wi A1l
Wi B2 E A, W EA RS, SO IRZ LU T
B NI H O AR L . AR HIBAK B S5 RP
IBAIESE, Mg g B sy rizs, Hef
Il PRAFE 5 > R W% 5 T 4 =y RP AR W B b I
PRI, Wl A D B B O MK B 598 P s
Yl BRI AL, RP AY &AL T 5 P 5 9 35
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N BT N R AT B R s R TS R K E R
BRI MT A S, SEAETReEkR . HHit
ARHFGE LA RPASEAD vd 10 /0 RO AFGEXF 5, MDY J5E )
AR BE R B 5 IR 9T RP B W] REAE R AL
AR S Ty 58 O3B L i pg S 2 K2 s S g rh oS
PRZE i Wit (HEHESS . LL2021042805).
1 #R5H*
1.1 &4

RP 55 8 Bk FH 4l & 7 3 B 28 28 19 vd 10 /) R
(C57Fh % ,Pde6b,—/-) 60 H, MEMESF, 4 5%,
st (20.042.0) g, WAEEARFERLRE, %
S YA MIES . 1911A11353, Xf HUSE B B3k
[FAh &R CS7TBLI6 /N 12 1, MEMESC R, 4 A%, 1k
[T (20. 0£2. 0)g, HiiImg H B2 25 K2z 3 5c g
LRI SEES s A A% UES 1 430727211103058731
JIE A /N B8 ) 3% 1 W B b B 25 K2 SPE s s
MLPE 23~25 °C, W 55% A, 12 WERAGEER, H
A HEETOK .
1.2 %4

BB E O dl il A (45 . 2108203,
FEHLIEE ) . MRS (S NG21112803, j=HbT*
). ER GES. 2021102508, Foide) . FFS
(#it*5: TH21102403, =il <) . N5 (b5
2106076, 7F=HupU)Il) . 4B (4t : TH21092601,
FEHLTRG ) 4515 g0 I 254 0 B e R 2K
i —WEER T2 b, Y HZEEAKRE2h G
PKAE 2K, B L h, BIFRIRARYE W 1 g/ml,
4 CIAFA . g R AR EE (5000 TU/AE ), it
51 190915, T EEFZMATRA R, BUHl 1 g/ml
B
1.3 EZXFNAEME

TUNEL A T- R L7 & (525 : KTA2010),
5 [# Abbkine 23 &) 5 1 B Py T N 5% 5 5 1 94
(IRE1) Pifk (485 . ab37073), HE[E Abcam 24
Al WAMIH T EA 78 (GRPTS) Bk (5.
NBP1-06274SS) . i fb#% 5 HF 6 (ATF6) Pifk
$25 . NBP1-75478SS). C/EBP[RJEZE 1 (CHOP)
Pifk ($25 . NB600-1335SS), Z%[H Novus Biologi-
cals 2 A 3 0X200 ddPCR EvaGreen Supermix (%
5. 1864034), % [H Bio-Rad 28 7l ; SR EL H 240
5. 57-33-0), FEE Merck AT ; HE LM%
RV (5 mlAfi, 5. MP2264), S KHIZ5AKR
oAl RPEEAALE (5855 BCO04), BIEHEAE
PR A R AT PLaoe K EH R (15

S2110), JbERFEERHARAF; RNA #2HUA
M& (1% RC112) ., W ilH & (85
R123-01), Fg 5 i ME Ve A= Wy B 5 e A A BR 2 W) 5
EDTAHUJRBEE Pl (5355 G1203), miIXFE4E
IRAEYRHEABRA A IHFESTRHRP —H0 (585
7074) . IEHU/NRHRP 5 (525 . 7076),
E CST/AH .,

BPOO1 3% 52 OCT HRJFE B AH—{AHIL , 5& [ Phoenix
Research Labs 2] ; Panoramic MIDI -4 545 31%,
) 4 F 3D HISTECH /A /] ;1861096 FUf i PCR Y
1864002 Y 3 i 4 13 i A& A=A . 1864001 {7 =X
B FRIR K INAYL , 98 [ Bio-Rad A H .

1.4 SHhthombseh

K A BE ML AL 7 22 2285 vd 10 /)N BRLBE HIL 43 g 45570
A, AR AGAMBIIHE IR, . SREd,
B 12 H 556 12 H C57BL6 /N BRI 25 4 .
Z S5 ANMEAER ST R EE G EITE R
BT, BETTE K. . SRR
ST REH H )7 13,5, 27.0, 54.0 g/(kg-d)
B, g IR B 5 R 2 A I R AE RG]
e RAUL THAER AR E 750 1U/ (kg-d)
B 2 ARSI ZE 25 T A B R /K 13,5 ml/ (kg-d)
HE. SHMBRES 1R, 28K,

1.5 MEIRAFES 7k

1.5.1 WRJRBA., LFMTFHEass (0CT) #
nRBRR . ARER S HEESR)E, FERHIK
MR VLS R, A ER e /RS T
2% I B FE 20 50 mg/kg MRS T SRR, JRR IR AL
MR A 30 52 7 B R R IR 1 55 2 9 4 i . TR IR
JE A —RBIL, R N BUBCE SC4E R G
B SRR AR 2, PR OGRSk AR R,
L 0 Vi AT P R VS A P o R MR I I
FAR R REAE B, SR R AT FF RIS JEAH — 1AL
OCTHRFP, MEHER BESH, HERGE
HIEMWERA, IERE A . ERE B AT 230k 200 wm
AT e 45 A AR RS, R Image J 1. 8. 084447
SR E

1.5.2 TUNEL 3 4 ] AL P B2 40 48 4m L 0 = 1 0L
T2 4y 6 HUNERUCR I BEALE 7Rk o3 H, K
PRI EK, TRUEWREE, HAAEE, U]
o TR T B TUNEL 98 7 K 038 5 65 25 SR #84E
WA R ARUORA R T (15 min) . —HZE T
(15min). JKZEET (5min). JKLEEN (5 min).
85% iks (5 min) . 75% Wik5 (5 min), RJG/KE
Voo HRRE A B AR 28 Bl m P, 7E el N ek



- 1810 - P = 2 E 2024 4F 9 A 65 %55 17 ] Journal of Traditional Chinese Medicine , 2024, Vol. 65, No. 17

I K TAERE w204, 37 "I 25 min, PBSTER
3o PN TAEW 2 T F 30 min, PBSE
W3R BEJETM 50 pl S IR AW 37 CHEFE 2 h,
PBSE# 3K, 17 DAPIAZ YA 10 min, HLAIEHEEK
B RS R, SRR CRERIE

1.5.3 #i# X F PCR (ddPCR) 44w AL W
28 22 GRP78. IREl. ATF6. CHOP mRNA % it /K
o AR A3 /N EURIE TR BRIREK, 20
L U 4T ddPCR 325 1 G0 088 5 S AU e ke il o i
RNA $2 B0 7 S AR 9 5 20 40 2 B RNA,
FH 335 55 385770 £ % mRNA 39 % 5% ¢DNA . i il
ddPRC Wk : 1 pl eDNA. 1 wl31%. 8 pl DNase-
free water A1 10 wl Supermix. & F G40 #8338 & 4=
I A O I, R RO 2 7% 2 96 L PCR AR |, #F
JRAS SR, T BE PCRAX B lEAT 971G o 97 3G 554
495°C. SminJ5; 95°C. 30s, 58 °C. 1min, 40
AMEH; 4°C. 5min, 90 °C. 5 min; 4 CIEME, TH
R Tl B <2 "Clso SR FH A8 20 B 40 A% 1R K
ASCRE DN B4, 45 S FH QuantaSoft softwarel. 7 #{Fi
700 514 B T AW TR AR W&
W, SIEHILE 1,

x®1 5lWFs

Table 1  Primer sequences

HH# PR 731 f;#iﬁ
% /bp

GRP78 iif: CCGAGGAGGAGGACAAGAAGGAG 83
Flif: GAACACACCGACGCAGGAATAGG
IRE1 . GAACACAACCTATCGCCGCTACTC 131
FUiE: TGTCCACAGCACAATTCCACTTCC
ATF6 E¥i: TGCCTTGGGAGTCAGACCTATGG 86
Fiif: CTGTGGACCGAGGAGAGGAGATG
CHOP 3if: CTCCAGATTCCAGTCAGAGTTC 150
Fiif: ACTCTGTTTCCGTTTCCTAGTT
B-actin F3%: TATGCTCTCCCTCACGCCATCC 129
. GTCACGCACGATTTCCCTCTCAG
. GRP78, FZAMHMITEA78; IREL, 15 PNRMEEIEE A
WelE; ATF6, WALFEHF 65 CHOP, C/EBPRIEE .
1.5.4 o9& 3% I ik A m AL M L 48 28 GRPT78.
IRE1, ATF6., CHOP & & & & KT KAk A
WRE T % (10 min), 100%. 95%. 85% #il
75% B E 2% (4510 min), SRJ5/KIZWE. FEDTA
PURAE 5 2% il R0 b b o) B AT h R AR =
Ja, A 3% H,0,, ZFiRFE 10 min LLKE R M
fitf . MOz e A AZE 2L, A | &2t
VR, Wi E = R B 20 mine I GRP78,
IREL., ATF6 Fl CHOP —#T (% # L il ¥4 1:200) ,

4 °CIFE . PBSIEYEEIINZE Gt (L =EHi/h
B EP R PR BB R 12 500), 37 “Cikt
JEMFE 1 ho TN DAPLEEHFE 5 min, HLZEGEE
KE R E R, FHEFEBCRERE, Image-
Pro Plus 6. 0 X453 M S i o
1.6 %itsFik

K H Graphpad Prism 8 4 #EAT 48 114087, 11
EPORIYRT & IES A B 2550, DASEhrifE
22 (x+s) Fon, ZAHN BRI SR E 200,
P LLECR I LSD ¥4, DL P<<0.05 25 HA 41T

FE
2 #R

2.1 Zwm AR BARL R

Bl1x, ZA4/0RIBKE®L G, aFEd
A1, MELAIRLL, hFHERE, WM Sh R DK 1Ry
5o BRI/ RS el v, RIS A A, o]
WRREREDE, OB AR, AT W i A
FES . did R AG/NROE AT, AR, IRIE
AR R TIE , oA AR, A0 RS I 48 AR
g, AT ULIMAE U . WEBA T B 5 GRS R
s, BROE, RIKESEUCE, Mihnl gz
ORYE, MBI AR, P 2 A4S T
I H i /N R IR L, h A, IR
JEAT R ARG, A AL, A0 B I 45 R
AR, AT UL IR U B E s R R AL
FALEL IR L, i AE, BRI vl ok A 6 R T
H, PRSI AR AR A, AT UL A
2.2 &40 AL OCT 45 R

T2, SEAME, HARS A/ B 5
JRE WD (P<0.01). SR A, 44 FK A
HAEERAA H 5. R S S (P<

FT2 A LH/INEUL I 5 R B H e

Table 2 Comparison of retinal thickness in each group of mice

(pum, x+s)

415 B R 8 L J3E
ZEHA 6 229. 84+9. 43
AL 6 116. 42+8. 16"
AR AU 6 137. 964, 229 " ¥
PRI H 5 AR5 i 2 6 133. 6711. 467
BT J5 o) a2l 6 145. 85£3. 09"
W E 5w ) e 6 167. 3325. 57" ¢

W oa) SA4HE, P<0.01; b) SHEEALE, P<
0.05; c¢) SHEIA LA, P<0.01; d) S5BIW 7 &AL
i, P<0.01,
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SERAA

BT EA B G R R A e B AR A AL R Tl
TE: B Ln @ik i, BEHT R A e
B A4/ BUIRE A
Figure 1 Fundus photography of mice in each group

BRHA BRA E:idacy b

WA BT GRA W H TR EA R b
B2 AL/ A R R AR I = A

Figure 2 Optical coherence tomography images of mice retina in each group

0.05 54 P<<0.01), i BIW] F 7555 5 20 40 19 i J5 WL S oe R, JRIERASHE, )20 25 5.

JE2ER G FE X (P>0.05). AV H & 2.3 B FAL W B LR dm B T L

L2 L v TR R A 4L, B H O IR B3 7w, 28 FAL/N BRI R 4 i A HE 51 5 %
Flad (P<0.01). B2, 25 FH4 /N EE g4 40 05 Gl o O 1 R - A S A NS e |
BEMEE, 202050 BAILL/N R R EIE MO HESIZE AL, Al sk /b, n L I T A

BEWETL, ZHVE, MR gAR A4 J o AEA 2 A L/ LB AR A HES 2L, 4

B P JEEHE 22

HHRE e R, JRIEASII . R i pdib, WP . BT E R )

B D7 R B 4N B I JEE S S A R 2L, R FRRL PO [ A A HE S 2R, AR B A IE S, T
AR, RN AW BT mRE AL A UARTE i1 S D E o RN B b= A NN e R
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fidieb HSIHY

B 2 B

MY IESE S B SRR IES

TUNEL

DAPI TUNEL+DAPI

T B @ARM T, 3 ORRDAPTER S .

B3

AN B ZH 2T TUNEL B 18 (x400)

Figure 3 TUNEL staining of mice retinal tissue in each group (x400)

AN X, AR IE R

2.4 BLZA)N RAL B LE LR
CHOP mRNA £ ik pbix
#R3N,

GRP78.

ATF6. CHOP mRNA #EisFHeE, %

GRP78.

AU T 2.
ATF6,

IRET.

oA, R YEA R A
IREL,

IRE1. ATF6 mRNA EIKFEAL, B E L. .
= M4l CHOP mRNA RIKFEAL (P<0.01). 54
ARAALE, HHBHBE K., b, sHlEd
GRP78. ATF6. CHOP mRNA ik &%, % B W
Hvd . B4 IRE] mRNA 355K (P<<0.05

FIE H 7 K74 40 GRP78. IRE1. ATF6 mRNA 3% % P<<0.01),
kFhwEr, BEBAWIE Jrdh . SR 240 GRP78 mRNA 2.5 &8 RALM L2 GRPTS, IRE1, ATF6,
FETHE (P<0.055 P<<0.01). SHIAIZ EL, CHOP % & & ik Hh3x
Y} AFNEIIBIH K, b, =504l GRP78, 4R, HEAANE, BRA, FERAL,
£3 BA/NBEMMELAL GRPTS, IREL, ATF6, CHOP mRNA ik Hd
Table 3 Comparison of GRP78, IRE1, ATF6, and CHOP mRNA expressions in retinal tissues of mice in each group
(copies/pl, x+s)
200 R GRP78 mRNA IRE1 mRNA ATF6 mRNA CHOP mRNA
25 14 3 31.57+6.25 11. 60+2. 19 23.20+3. 34 16. 33+1. 35
IV 3 237.00+12. 58" 74.53+7. 22" 74.20+5. 76" 31. 50+4. 40¢
YR AU 3 139. 70+17. 17 ¢ 41.60+5. 01" 49. 33+6. 60" 28.90+2. 10"
A AN S (A R i) 3 90. 20+6. 05 < 31.10+6. 31" ¢ 36.90+4. 33" < 19.97+2. 11 ¢
BN B J7 rh A 3 78. 4045, 83" 18. 40+4. 437 ¢ 33. 17+3. 067 ¥ 18. 63+1.90° ©
WEIGTE H 7 e 590 2 3 89.57+8.917 < @ 25.20+4. 64° ¢ 26.47+2.28° Y 16. 67+0. 85 ©
H»‘ GRP78, Aﬂ*ﬁfuéﬂ?ﬁ’ﬁ 78; IREL, 1RIPYJR NG5 IEE (R ATR6, 1G{LNF6; CHOP, C/EBPRIE&EH.
52 HA L, P<0.01; b) 5 HAAE, P<0.05; ¢) SHEMALE, P<0.01; d) SHEERAHILE, P<0.01; ) SHER

A ZHLM’)L,

P<0.05,
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R4 FAUNRMMEAZLGRPTS . IREL, ATF6, CHOPZE [P 5658 i L
Table 4 Comparison of mean fluorescence intensity of GRP78, IRE1, ATF6 and CHOP proteins in retinal tissues of mice

in each group (x£s)

2H 51 LA GRP78 IRE1 ATF6 CHOP
B 3 34.29+4. 35 15. 44+2. 95 26.55+2. 81 35.3442.92
HETRIZH 3 116. 30+10. 47% 71.41+10. 95" 91. 54+4. 75" 85. 47+4. 40"
A FE AL 3 81.32+5. 89 ¢ 41. 3424, 96" 63. 62+6. 55" 55.51=10. 11"
AW H 7 %5 20 3 62. 11%5. 89 < 43, 80+6. 13" 9 65. 0448, 49* 52. 65+4. 30"
AW H 7 o 2H 3 56.78+6. 73" Y 44, 67+9.01* 9 42. 63+8. 13 42.96+8. 07 9"
WY H 5 i ik 2 3 48.78+5.53° ¥ 25. 18+4. 63 38. 1244, 757 38.47+5.00° V"

¥ GRP78, MMM WEMTS; IREL, 1B NFEMEEIE A, ATF6, 1L RHT 6; CHOP, C/EBP R .
a) H5A&AALE, P<0.01; b) HEAHALE, P<0.05; ¢) HSEAALLE, P<0.01; d) S44EF A4, P<0.01; o) S4iEE

AYEE, P<<0.05; ) S5EAEHIGREA RE, P<0.01,

P58 H 5 57520 GRP78. IREL. ATF6. CHOP
FHRBTHE, U A 4l GRP78. IREL
EARBITE (P<0.058P<0.01), Sz
P, A EFE AQUREEABE AL, b sl
GRP78. IRE1., ATF6, CHOPZE HFE LM (P<
0.01). S4AERAH LK, BHHBEITMK. P
1 % i 2 GRP78 £ [ Rk MR AL, W HIBIH Jrvh .
i 7 8 20 CHOP 25 1 R A FE L (P<<0.05 3¢ P<
0.01). SuEBARAH GG R4l i, B H Iy
i A CHOP 2R IR AR (IR (P<<0.01).
3 iTig

RP [ HJE Frih B2 “mRNRE” JErE, GEN
PBAEE - Homige) B “ANAE MKW, S0En]
Ay, MiBzEH., FHMSE, EMELH I
7, FEAL 2 B 2 AN BEAL R E 8 AR s
P EER . RPJFIARLER 45 /0N, vl (R L IR
AR - m R H AR fliRn LT 27,
ARH BN, RPAREEIARE, B ARGEDFH,
FHAARBE N TS, BRI B 2R B IR 2%, JRYT I
FAEANIE B, AN S . 36 B B b AR
B B E O AR ANIFE . 2B, A
By MR FEUE, ORI, H I
Bzl DS IS E AR ; L4 AT
B, 51K T 1. BHREMAFIFRIES, 4EER AXTRPA
— BRI, Kl ARGER E R, (2t
SLMEAE, e NI, X T YRR
WKL B Y, ORISR 4E A & A
AR 38 Ry PR X B 259

rd 10 /)8 RO B AG RP Sh #4580, fig e B AH
Xt 2% 12 B A 0 ER AL HE AR 20 RIP I PR ML 7R ) = B
TIE S AU (0 DT |« AL AL 40 245 R OR300

FEB T AHIE ST RS BR AR W2 2 rd 10 /) BRUA 2
L RP LA IG PR LB, Wb, @l e H
J7 TR /N BRI B o less , iR % 9]
B H 7 T I IR IR R BEGEE A . OCT & —
FhEE B IR B A 5, SRADGIEAE A iR F B,
FIE A% TN b 22 AL I 5 R Jok 28 iy 2 4y, LA 42
filte L ARRAE Lo R i AR AR A
P BEE OCT A6 & 30 32% BH B H J5 T S rd 10 /N ER
P S S 2 A A R 2E AT el , RS n, L
Hh g S B H v 70 2 /0N B D RS R 4 e B
W, HIRASLEER, Wi B H 7 K50 g gk
A A AN B IO BB R S AN ] B X et SRR
iR AR LN E o ENE D s SRS Al K e a el DR

PARHESR o, BT I 5 RP Y 2 AL
A Bl ed /N BRI B S AR M T
DA 5 ) 7 35 S 17 2 1 B S 7. TUNEL 5 G ks
W7, PEETWTE J5 Rl s/ b /I BRI RS2 2 1) 240 i
AT, B, mRlE T ICR % . GRPT8 &
FEMNTEM TG, FEATIEATT &R
Tie S B R AT B 2R AR, AR PN B D B S A RN 4%
il P B D I PR A R S Y. TREL T ATF6 2 4
ST L P RS R T, NIRRT
GRP78 5 IREl, ATF6 &AM E, RNt 5AIrESE
H456, SECNWEHC S Sl BHE . IRE1S
55 g SR AU AR O R 5 2/ T A5 5 IR O 1 S
SEAE, WO p38 L R RN AL R IS (p38 MAPK)
IR Rk, e 2E CHOP iy 35 1. ATF6
Al AR U T B CHOP, A 40 M T A R
Az 2 ARHIESE I8 3 dAPCR s RN 5 6 XU vk A6
il GRP78. IRE1. ATF6. CHOP mRNA F1%E 4 7¢
N BRI B 2H 20 () 2 3R 7K, & B ed 10 /) B



- 1814 - P = 2 E 2024 4F 9 A 65 %55 17 ] Journal of Traditional Chinese Medicine , 2024, Vol. 65, No. 17

PR R 2L 2 PR J5E X 7 9550 52 1 A DG PRl B mRIN A FTER 1

FIRY TR, WG B E 7 A A R AR B RIS AH DG

K1 mRNA FIER FHRIBZKE, HPA . miflaak

SROA, BARHEE B B 5 al LA ) R 2H 2 PN o

W R, HACR S5 A . 4EAE R A TR

AR AL I 20 40 GRP78 . IRE1, ATF6 mRNA Fil

R RILKF, (HIEFBAL GRP78, IRE1, ATF6,

CHOP mRNA &% GRP78. CHOP & [ #ik i, 5L

AW B i s .
g5 LRk, BEEITE O AT DA /S BRI R

DIt o I e ) S A O A 5 ) 2

K40 241 GRP78. TRE1, ATF6, CHOP mRNA Fil %

FZIRKF-, RGBT B 5 ] LU i N o

Do) 7 84 Fs2 I LA 2 400 o) R 2 28 ) A B T, o T e

SRR R, AP ThRe, HEA —a Rl

HAYE o SR, ASHHFEIF AR PR BT I 1 334 %) R DG

Hittrit 2otsy, SEttRrEdEa A, %

SRR AT 2= AR — AU SE L I H 7 il R

ST RO HAE L]

S 3k

LG B 2 2 B 2o IR A 2 R 00 X i 2, 35
Ak R b R R S BRAE F (1], b R IR R R
2023,33(4):301-304.

(2] T, TR, WA, % . St R AR 1 A T
AT AR, 2015,26(9) :950-952

[3IBKJR, T8, 60, 45 . L B0 28 48 M 3R 7 I o2 i e
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(4R BR, 2= 200, TR . oP B2 24367 00100 (0 2% A
BB Tk R (). o R R ZURE , 2023, 32(7) : 1313-
1316.

[S1Z=fGUR, 220k, s2ide, % . BRI H LR T I B
AP0 0, 3R AR M 5 AT S B A MR IR RS [T ], W
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The Effect of Ziyin Mingmu Formula (#%BWH7J7) on Retinal Tissue Apoptosis and Endoplasmic Reticulum
Stress in Retinitis Pigmentosa Model Mice

OU Chen'?, SONG Houpan’, XIE Wei*, WANG Ying’, PENG Jun"’, PENG Qinghua"’

1. The First Hospital of Hunan University of Chinese Medicine, Changsha, 410007; 2. Hunan University of Chinese Medicine
ABSTRACT Objective To study the effect of Ziyin Mingmu Formula (#F1%¥ H7J5) on retinitis pigmentosa mice
and its possible mechanism. Methods Sixty rd10 mice were randomly divided into model group, vitamin A group,
and Ziyin Mingmu Formula low-, medium-, and high-dose groups, 12 mice in each group; twelve C57BL/6 mice as
the blank group. The mice in Ziyin Mingmu Formula low-, medium-, and high-dose groups were given 13.5, 27.0
and 54.0 ¢/ (kg+d) of Ziyin Mingmu Formula by gavage, respectively; mice in the Vitamin A group were given
750 1U/(kg*d) of vitamin A soft capsule by gavage; mice in the blank group and model group were given 13. 5 ml/(kg-d)
of physiological saline by gavage. Each group was gavaged once a day for 28 days. Fundus photography and optical
coherence tomography were used to detect the morphology of the fundus and retina, TUNEL method was used to detect
apoptosis, microtitre digital PCR and immunofluorescence double staining were used to detect glucose-regulated pro-
tein 78 (GRP78), inositol-requiring enzyme 1 (IRE1) , activated transcription factor 6 (ATF6), and C/EBP homolo-
gous protein (CHOP) mRNA and protein expression levels. Results In the model group, optic discs were yellowish,
fundus was atrophic with large pigmentation. The retinal blood vessels were thinned, a large number of vascular white
sheaths were seen, the retinal cell nuclei disorganised, and a large number of apoptotic cells were seen; the fundus
conditions of the mice in all dosages of Ziyin Mingmu Formula and the vitamin A group were improved to varying
degrees compared with those of the model group, the apoptotic cells reduced, with Ziyin Mingmu Formula middle-
and high-dose groups showing more significant improvement. Compared with the blank group, the retinal thickness of
mice in the model group reduced, and the expression of GRP78, IRE1, ATF6, CHOP mRNA and protein elevated
(P<<0.01). Compared with the model group, retinal thickness increased and GRP78, IRE1, ATF6 mRNA and pro-
tein expression decreased in the vitamin A group and Ziyin Mingmu Formula medium- and high-dose groups; CHOP
mRNA and protein expression decreased in low-, medium-, and high-dose groups of Ziyin Mingmu Formula (P<<
0. 05 or P<<0.01). Compared with vitamin A group and the low-dose group of Ziyin Mingmu Formula, retinal thick-
ness increased in the high-dose group of Ziyin Mingmu Formula (P<<0.01). Compared with vitamin A group,
GRP78, ATF6, IRE1, and CHOP mRNA expression decreased in the medium- and high-dose groups of Ziyin Mingmu
Formula, and GRP78 and CHOP protein expression decreased (P<<0. 05 or P<<0.01). Compared with the low-dose
group of Ziyin Mingmu Formula, CHOP protein expression reduced in the medium- and high-dose groups of Ziyin
Mingmu Formula (P<<0.01). Conclusion Ziyin Mingmu Formula can reduce apoptosis of retinal tissues by inhibiting
the endoplasmic reticulum stress response, thus slowing down the progression of retinopathy and protecting visual
function in a dose-dependent manner.
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