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Abstract

Objective: To observe the effect of Lycium barbarum-Salvia miltiorrhiza on the PERK-ATF4-CHOP
pathway of rd10 mouse retinal endoplasmic reticulum stress. Methods: Forty rd10 mice were
randomly divided into blank group, control group, Lycium barbarum group, Salvia miltiorrhiza
group, and Lycium barbarum-Salvia miltiorrhiza group (the qishen group), and they were given
intragastrically: normal saline, vitamin A solvent, wolfberry Chinese medicine formula granule
solution, Salvia miltiorrhiza Chinese medicine formula granule solution, Lycium barbarum and
Salvia miltiorrhiza granule solution by gavage; eight C57 mice were in the wild group and normal
saline was gavage. After 28 days of administration, the relative expressions of GRP78, ATF4, elF2a
and CHOP in the retina of each group were detected by Western blot. Results: The relative expres-
sion levels of GRP78, ATF4, elF2a, and CHOP in the retina of mice in the Qishen group were lower
than those of the blank group, control group, lycium barbarum group, and Salvia miltiorrhiza
group (P < 0.05). Conclusion: Lycium barbarum-Salvia miltiorrhiza can regulate the endoplasmic
reticulum stress PERK-ATF4-CHOP pathway, inhibit the apoptosis of rd10 mouse retinal cells,
maintain the normal functional structure of the retina, and protect visual function.
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1. 518§

PR i €21 2248 1 (retinitis pigmentosa, RP) & & UL IR JEIAE, DS T M D E I A IRIE B R4
N, FIIERERER, WalH 508, B, MEFRGECRL]. AT RP A
JRHL IRITSET T T KR, K RP HB#HZ N BRI ZAE, #dt DAMNETE AT RP, O43
B EEARFHAETER) V2 INAT[2] [3] [4]. JEARARFTREH, #MEVE AR MM T - SR RP 34
BRSO CAN I T, HERRLIN BB 45 # 1E ThREFIIEAS (5] [6] [7], 1EAAC T - FESIAYT RP IERES T
AEWEERLE AN BB o PR D SO PN YE PR TR TR AR 1 —Ff, PERK-ATFA4-CHOP J8 I 42 PN 5t I B & 12
(OGBS [8], AW FUAE BT AR FE AT b, B ST T HIAC T - FES X RP ZNIBEY rd10 /) B AR FEE Py
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J5 M N PERK-ATF4-CHOP JE #5200,  LURIHIAD T - FF23697 RP I TED TV 0L

2. M55 %
2.1. T

40 H 4 1 SPF 2% rd10 /MR (EH% 5 : NO. 191A11353), 8 H 4 &% SPF 2% C57 /NRGIF 1545 :
43004700062254), HIMERES-F, TAFE TR S S IA A T S sEse ot SPF 5, EiR(2 + 2)°C, i
J¥ 50%~55%, SEMIEHEEl, HEBRE . AT LI R A A R e b e B AL

2.2. 7549

HAC T Fh 25 B 7 UKL (L 5+ 190247), 5 h 25 B )7 BURL(HE 5 . 190131), 42 A B %
(#t5: 140701).

2.3 FERFESMNHF

GRP78 (abcam A @], #5: ab21685). ATF4 (abcam A7), $¢5: ab184909). elF2a (abcam 2\,
%5 : ab169528). CHOP (abcam A %], #*%5: abl11419). GAPDH (abcam A, &5 : abl0009). Tris (38
Sigma, T%5: V900483). APS (W[ LifF[EZy, 175 10002618). #EK(GLAKIUR, H5. TS-92).
BB (Motic, 5. BA210T). HIKAX(PEILEA—, S DYY-2C). A FHISHE f vk (h HE b
N—, #%5: DYCP-31DN).

24. 5%

KHIBEHECRZEAS 40 K SPF 2 rd10 /NRBENL T30 08 5 41, 70 hloh: A4l IR, Mitc4l.
FIZA. ]KSH, 8418 K 8 SPF L C57 /NONEF AR, AR MEME T 157

PN RERVELRTR 1 Ja % TRER , WEB MDY 28 K, #EH ARy 20 mL/kgd. BAEHSEH
AR AR, XIRAES VItA WHIAEER A 7T DMSO 71, FHICEBUKIER), MACHRE H
o7 G IC 5 BURLIE (3 g BL )7 MURLEA T+ 40 mL KT 218K ), FHS AL B 2 b 25107 BRI (1.8 g
B 7 RORLA T 40 mL KT ZK 408K ), ACSLLHE B AAC 102 i 250 ) BURL I (3 g Midc 5 Bd 7 kL +
1.8 g FFZHACTT BUKLIE T 40 mL K 288K ).

2.5. Western blot 3543 rd10 /NRILIE GRP78, ATF4, elF2a, CHOP EHZFRIE

VKT PBS BRI BLLELL, JIN 150 uLRIPA ZLfi T4 Mk S A b, vk E 290 10 4050, &
0 15 min, HELLE I IEERE 15 mL O, SRR, ik, B, —HUEE. CPRE. 2
BEE, BEk.

26. ZirEHE

KA KK SPSS23.0 70 #fr, THEBUEILL X £5 Ko, ZALLLBORTS 2 70 ik A 5. P < 0.05
NEFRA G R Lo

3. R
KB4/ NRAME GRP78, ATF4, elF20, CHOP “FEIECHEEFM T2 AMH. MIRH. Hicd. 1=

4P <0.05), W#E1, &1,
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Table 1. Relative expression of targets related to endoplasmic reticulum stress pathway in mouse re-
tina of each group (n =8, X=*s)
72 1. HB/RALRAR A B R HE B X 3 AR RIAE (N =8, X£59)

ZH 51 GRP78 ATF4 elF20, CHOP
gt 0.26 £ 0.07 0.29+0.21 0.33+0.13 0.16 +2.33
THH 1.53+0.51" 0.83+0.27 1.32+0.35 1.35+0.38"

X REZH 1.12+0.31% 0.76 +0.34" 1.26 +0.47 1.08 +0.47
Mt 2 0.83+0.25™ 0.62+0.19™ 1.05 £0.23% 0.87 £0.22
FH&4 0.82+0.36™ 0.63+0.17% 0.91+1.13% 0.92 +0.37
v 0.54 +0.19""4%° 0.41 +0.15"4% 0.55 +0.18"4% 0.48 +0.23"4%°

e RRSHEMAME P <005 *FRS5FEAMME P <0.05; ARREHIRAME P < 0.05; A FREHITAM
P <0.05; &5 4AMLL P <0.05.
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Figure 1. Retinal protein expression of mice in each group

Bl 1 SENRAMIREBRIEER

4. g

HAGTZ AN RP AL AN RT3 T PR ) = 252 TR DAL 400 P B B s e ) R 1, A Joi PP ) 1 A A 2 L
TR —F, FEEFENBIMNEE SR T AR FESET RN TR SR T9]
[10]. P45 PR ff PO B 2 FhJR ARG R 19, 4 Caspase-12. Bel-2 %5, A [HBAATIIWE 7L R IMIACF - F15
RESE S HIE 128 Bel-2 RIA, PR 1285 1 Caspase-12 3iA[11] [12].

BT R SN, R AT S B R AT S R A A U N B AR, iR AR 48 8 1 M (unfolded protein re-
sponse, UPR). UPR 1] DLIIH & (B4 R A P35 k9 i (Protein kinase R-like endoplasmic reticulum kinas,
PERK), _Eif P4 J5i (3 4 (endoplasmic reticulum stress, ERS)JE K %34, 7E5F 11T DU HEAI ) i o 2 19 3 1)
AR RS UPR AHERE, B UPR SHERMLME Ca® L, Mddi Mg To[13], PERK 47T Py o ¥ fi
I, 5% S 78 (glucose-regulated protein78, GRP78)fR 2 J5 I A [dlVE — 4k, IE&4E H SR
WS, PERK 0% G il e i BEAZIER AR F 2a (eukaryotic translation-initiation factor 2a, elF20) @R 1L,
A RS R 3R F 4 (activating transcription factor 4, ATF4) L1 C/EBP [F]J5 % H(C/EBP homo-
logous protein, CHOP)[{]3¢ik[14], & {E GADD34. Bim Z:3E R ILEMEH T, 51K T40MET:. 7£ RP
WA, ERS WM TS RP B A K[15], EMMRAEH KUS121, w LA ERS, MR I &
AT, ORI O 2R AR, JUHALHELE N, X AERR G RP B E IO AL A AR E AR
HEEFH[16].
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MRS TR, M, BARES5BER, ARafrEmo, 3wk, HEseE, A, &, f
TR Th R, 26 253501 5T R MIAC F - PFSIR9T RP 11 3 24 A4 2502 P48 405 (Rhodopsin,
RHO) & [, 1 /E FH 348 42 3 T 2 e sk 10 A 400 Do) B/ o' 24 oL (0 ) e % o W € 25 b 32 40 (Iris pigmeent
epithelial cells, IPEc) 5 41/ 5 {1, 2% I j7 (Retinal pigment epithelial cells, RPEC)ZH ffd frt) J X % 34 ELA B & 1
ZESPE, TAAC T IE BOE T  InT GR I . R R WARR . FRHEE. A2 SR
YEF T IPEc 5 RPEC 12 S 5L K, {1233 IPEc 431k RPEC, MIMIVAYT RP [17]. RHO S 4440 M A ¥
H, Zmci kI RP JEH, FE A TR ME -, RP Bk4:5 RHO DifekEfsA %, M
LRGP A R BUMAC RS RHO B A MIRIA[18]. P& RS SE. KRR, FF2EH NA %
B RLSY, RET T RP s LI 2 o fr 20 B o S A5 i, )RR X O A B ) R T A I R, IR OB
MR 5[19]. MACT - PFS A 19 M AMEMERSY, FIER TS5 RP AHSCH) 79 A Eowi £ [ [20].

AHIF TN 520 /N BRI Py J5 O S A S< B8 - GRP78. ATF4. elF20. CHOP #EAT TG, &I
TE rd 10 /I BRUPA R DX RS20 B H P J5 O B 38 R 1 SRR C57 /NI v, S Mot T - FESEE T 28 KU
rd10 /) AR Y JEE P 19X SRR R 1 RS B R RIS, B BAMIAT - — PEZS nT S0 oA BT R, g T R 4% A 5
FT®E, W rd10 /)N B BE O A AR T ABASHIE FE ARSI 1 P 5 X S8R G 28 1 11 2 R A,
FIRCTF - FFS 0] BT P 5T I SO S i AR B RS E S 45 vl B IR At S M AL+ - PFS9R9T RP
S e =% /K= 221N | IS U ST L2 e B g i

E&UH

[E 5% [ SRR 25 4 %2 Bl H (81804150, 82074196), iR H AR R 2£FE 4101 H (2019JJ40226), m 4
F 78 A RHFF A 3T T H (CX2018B497), 1T H 25 25 K 24 HFF 78 A2 B8 R 51 (2018C X40) .
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