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(Abstract] Objective To observe the effects of Fructus Lycii and Radix Salviae Miltiorrhizae on retinal tissue morphology
and photoreceptor cell apoptosis in royal college surgeons (RCS) (rdy—/, p—/~) rats. Methods A total of 40 RCS rats were randomly
and equally divided into a blank group, a model group, a Fructus Lycii group, a Radix Salviae Miltiorrhizae group, and a
Fructus Lycii and Radix Salviae Miltiorrhizae group. The blank group and the model group were given distilled water by gavage.
The Fructus Lycii group was given Fructus Lycii Chinese medicine formula granule water solution by gavage. The Radix Salviae
Miltiorrhizae group was given Radix Salviae Miltiorrhizae Chinese medicine formula granule water solution by gavage. The
Fructus Lycii and Radix Salviae Miltiorrhizae group was given Fructus Lycii and Radix Salviae Miltiorrhizae Chinese medicine

formula granule water solution by gavage. In 28 days after gavage, the retinal tissue morphology of RCS rats in each group was
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observed by HE staining. Apoptosis of retinal photoreceptor cells was detected by TUNEL method, and apoptosis index (Al) was
calculated. Results HE staining showed that the layers of the retina in the blank group were arranged in an orderly and
regular morphology; the structures of the layers of the retina in the model group were disordered and the retina was thin; the
structure of each layer of retina in the Fructus Lycii group and the Radix Salviae Miltiorrhizae group was similar to that of
the model group; outer retinal atrophy in the Fructus Lycii and Radix Salviae Miltiorrhizae group was less than that
in model group. TUNEL staining showed that there were mno obvious phatoreceptor apoptotic cells in the retina of the
blank group; a large number of phatoreceptor apoptotic cells were seen in each layer of the retina of the model group; a
large number of phatoreceptor apoptotic cells were seen in the retina of the Fructus Lycii group and the Radix Salviae
Miltiorrhizae group; few phatoreceptor apoptotic cells were seen in the retina of rats in the Fructus Lycii and Radix Salviae
Miltiorrhizae group. For retinal photoreceptor cell Al comparison, (14.13+5.64)% of the Fructus Lycii group and the Radix Salviae
Miltiorrhizae group was significantly lower than the model group (24.38+9.62)%, the Fructus Lycii group (2125+1021)% and the Radix
Salviae Miltiorrhizae group (19.25+7.98)%, and the difference was statistically significant (P<0.05). Conclusion Fructus Lycii and

Radix Salviae Miltiorrhizae can alleviate the apoptosis of retinal phatoreceptor cells of RCS rats, thus protecting visual function.

(Keywords) retinitis pigmentosa; RCS rats; apoptosis; Fructus Lycii; Radix Salviae Miltiorrhizae

P 5 25 A8 14 (retinitis pigmentosa, RP)J&—
o 353 A% IO RO s AR AR e XUHR 252, 18 1k 47
PR 4503 1A RIS (0 3R A8 A, 3 s 4% 5 B
A PR ) Z REPE AR IR ST A Bk i . FRIE RP AR
TFRL N 1/4 000, B4 150 J1 RP &P, BIA
22 folf JH 2% b 24 B2 ) (o 2878 77 X, PR R
MPTIE TR FEAT TR 20 H R 2 B0 R B X
RP AARA R I HL I PR 7 2580 04 oA Ao 21 A A E 52
B RINEEEBE (royal college surgeons, RCS) (rdy-/,
p—/-) K2 B & 1) RP s YA 8L A AJF 58 LRCS
(rdy—/=, p=/=) R ECABEFEXS R, 5= W 1 IR
MRS TS RCS (edy—/—, p—/-) KR T
WACR

1 #w
1.1 ¥

SPF 4% RCS K 40 2 b RCS(rdy—/-, p—/-)
K 32 H RCS (rdy+/+, p+/+) K 8 H, 2
%

1.2 i St 5

FIFCF R 250 5 0k (3.0 g 4%, 1L :5103761) |
FFS 25T 7 ok (1.8 ¢ 448 45 .5100631) , 1
B AR — 7 il 254 BR S W AE L Harris 93K E (1
T YR R AT R F) L iS5 . 71020784 ) . 4T
& L2 S AE Y EOR A ) 1S . 2b-5301) |
SDS (IR VD 5E A WA BRA AL 4it5 : kid0244)

1.3 24

A MY HL (PR B4 RM2235) | FL K AR
(AbmEoN—ALE T S DYY-6C) 14 4 i 2 4t
(RINT Pe R A R A, #S . Motie 6.0) .5 X
¥ R B0 ML OB 7 A 4 3 4 A PR A W), B9 5 HR/T
16M),

2 ik

2.1 4

¥ 40 H RCS K40 540, Hd 8 H RCS
(rdy+/+, p+/+) KB M2 A4, 7 32 H RCS (rdy—/-,
p—/—) K B A% REBE LA 7 3R 1 40 AL 2 MR 2 |
FESH S, B8 H,
22 [T

S B YE R SR 1 RGA THEE S A4l,
BIAYZ KRR DA 281 K12 mL/kg WEH 5 Al 4104
10 g A 25 L 7 UKL T 50 mL K 78 18 7K
R ER 0.2 g/mL), & LL1.08 o (kg-d)HEH ;
P24 10 g FES o 258007 ORI T 40 mL KA
ZEMK P (W JEH 025 g/ml), AL 1.35 ¢/ (kg-d)
HEE ISR 10 g Al T L2 10 g PP T 40 mL
KA (REEH 05 giml), 5L 243 ¢/ (kg-d)
W, HEE 28 d,
2.3 BTk

EBLER 1 d SO BRSPS AT Al oy B R
FRU MR R S B A 280, A0 o0 B Rk 8] Bl H 2, R R IR
BRJG  RR 28 K R L 20, B W S B IR BR A
4%Z W EE A R Ul R %47 HE 348
5 TUNNEL %t (4,
2.4 FRARA I
24.1 HE %0 2 Z ORI oK S EEBE
W ORI ROKVE TR R R G| LI ER R 4y
o e ygets LEEORK IR RS
L E P T I O X E Tl VR S N )
R o0 JIE5 21 2 55 04 1R T 5 24 A0 Ak
242 TUNEL %t 245 F B 2RI AR .
PBS ik Y d% S 4 )5, 90% H i Bt A, 7 i



1088 W1 F T B2 25 K 2425 4 hitp://gkzzs.hnuem.edu.cn

2020 55 40 &

U A5 2 R RO D B U ' A4 O T A O, R R S
A~ TUNEL Y 7 44 200 1 50 i 22 10 v A A0 BBF (x400)
TR BH AT 5 B A 43 b, R T 484X (apoptosis in-
dex, AI),
2.5 Gt

K GE it 2 3k SPSS 23.0 43 BT 52 6 B b |, 4%
BE LA “xes” Fon , ZA AN R T £ 0¥,
PL P<0.05 B2 A giitsrd Lo

3R

3.1 HE R@Z5R

25 A K B R RS2 SRS A e T A8
D AT ZH . O R I A% 2 45 R L 0 R
AR MRS AL 5 PE 2 A R B I IR A R 2 24
ZETL, R IO R R A A S L« R I R A 1Y
AR, BOCM R H R R Z . WK 1,

=

=

HA-E il 3R s HA4 B M J S ]S
| HERMEAL HE FBLE R (x400)

3.2 TUNEL ¥ a4

3.2.1 S 4IMEZZ) TUNEL e | o igg =8
P12« A0 DB 5 )22 65 g D, o DL B I8 J o' 4 e o
T, ASERLL A 000 S 4% 5 2 AL 2R L A O R DL K et J
SN T AL AL S P S A I S A 3L,
PO I D, A Y A L A T T S R R A A
BRI A 0 5 LD IO A O T, LA 2,
322 454N B 41 41 TUNEL A8 I 8% 240 i Al
Fe# A5 LHE 5 00 R IR 2 SURO R AN AT (B H A .
2 AR AR M S, 2R IA ST
X (P0.05), % A SRS ML, 22 7 5 it
R L(P>0.05) BB A SH AL A FES AL, 2%

Al/%

TEA-E G 3R 2 (U4 B AR S RS
B2 ZEMMRALR TUNEL £ &4 R (x400)

S GH 2 L (P>0.05) B TALS 4, 2
A G E L(P<0.05) s MIFC 20 5P S A T, 2%
F G2 X (P>0.05), Mifd 4l RS A ¥ T
S, 22 %A 50 2# 8 L (P<0.05), 2580 3%
1.8 3,

x| SHEMMRELR TUNEL 4 B4 Al L (vxs)

4151 n Al/%
25 141 8 11.39+4.69
1575 241 8 24.38+9.62*
HAt 4 8 21.25£10.21°¢
B 8 19.25+7.98*
iS4l 8 14.13+5.64°80

W5 A A, *P<0.05; 5 BIALL L5, ©P<0.05; 5 #y ft 41 L
i, Mp<0.05; 57 241 i ,PP<0.05

50.00

40.00 1

30.00

20.00 7

10.00 1

0.00 7

T T

¢ LEIVEI IR = Y (e i
3 EBESEXRAME TUNEL Kl 8t 45 Al &
b e 6
4 Wig
RZH RP BHFH AT AR KA, WL R A2 3
A L T 7 ) S R B DX R 1 A



%59 %R MR TIPS RCS (rdy—/-, p—~/—) K B L ZUI 25 K SO A0 ML I8 72 (9 52 1) 1089

kR AR I e AR N T
BB A0 B AE T RP R W I R F 58 3 W 40 )
B R 4 i 3 1 20 M O T 0 O B T B

B A 5% UE 52 AR B bR 52 | K T e i RP Y Sk
AGEHL, ML BT %5 RP R FELR 57, RP B I IR £ I
JEE TP e E Y A 9 R S U, AR A B R e R UE
BT RP WAL, 05 LB T AT
M"E3697 RP, ML FESM, (RFEHH )il
FAAL g A B E MAL R T R
55 7 045 S MR BB , A0 B BEAR M B AR 1 P
G5 ORREE 2 )RR T MRS 137 MR B9 AL - A A
TANEF 25 A K RE DB SR s e BB DA B
ANz Al F R E R AL 2 A LA R
FEVETSFAE T, 0 R AR AL I A58 5 14 i A 01 )
Z 5 T I B 9 i E il AR s e A i
Tk B AR R P B S R 2% 24 B A A Y R
S ESISE RBREER PFSE L, E A2 s v]
PHTRP & A & e v i 56 B0 A5 2R (1, AT 30 ) RP
PR, MR TS5 S A SRR 2z D),

ARWF5ERH RP £ sh YRR RCS(rdy—/-, p—/-)
KECH FEF GG, DAMAL 7 P+ S0 B R 7
ARG T 40 O 5 40 B O T 48 B8R VT s, FE BT 40 A
1221 b, &ML TN 2 BB RP S AR I A
DR 2 B0 P R At L T R A DR AP R D

25 LTI AMIAD 7 P 2 AR R 25 1 < kb kR
T LR IR IT R & ME RP 4y F AR W 2# ML, AT e
5k % RP 2 81 50 W) A5 8 RCS (vdy —/—, p—/—) KR
0 00 5% S s B Aot 2 240 3 T A S, DA A 1) 4 4 0
DIgerEH .

5% 3k

[1] 2234 7 B 45 A IR OO 4 M. AE 57 AN R4 & iR 4,201 1:
172-178.

[2] IKEDA H O, SASAOKA N, KOIKE M, et al. Novel VCP mod-
ulators mitigate major pathologies of rd10, a mouse model of
retinitis pigmentosa[J]. Scientific Reports, 2014, 4: 5970.

[3] SHINDE V, KOTLA P, STRANG C, et al. Unfolded protein re-

sponse —induced dysregulation of calcium homeostasis promotes
retinal degeneration in rat models of autosomal dominant retini-
tis pigmentosalJ]. Cell Death & Disease, 2016, 7: €2085.

[4] BOGEA T H, WEN R H, MORITZ O L. Light induces ultra-
structural changes in rod outer and inner segments, including
autophagy, in a transgenic Xenopus laevis P23H rhodopsin model
of retinitis pigmentosa[J]. Investigative Ophthalmology & Visual
Science, 2015, 56(13): 7947-7955.

[5] 323G A MRARRE i A /K 325 i B 58 M. AL S5 [ < 24 4 Wk, 2018:
13.

[6] #  SLEW I, 8,55 RCS(rdy—/—,p—/-) K B ' I FEE 5L 56
I AR IR AL G 27 5 0 38 ) 2 22 35,2018,20(9):519-524.

[71 % RBEWE  PAE PESSTEIGT AR M6 R
AR 297 {91 1l 5Pk 53 A7 (7.0 i I 25 K 4 412, 2020,40(7): 788~
791.

[8] #MS &, B AR AR T AL R 0 3K O B
[ 15 Fas FasL £ [ 235 0952 W[ J]. v B2 22 35,2019,60(4):327-332.

[9] E  Je H5Me € Rk I S A5 THT L A P R 3R AR R
[ & Bax Caspase—3 &3k 14 52 W [J]. IR B} 47 iF '€ 2018,38(11):1019—
1023.

[10] M8 &, E &0 I AF 25 AT H AL AL I B 5 38 T R R
LI BaxmRNA | Caspase—3mRNA 3 ik (1% 52 0 [ J]. H 5 R 2 £
A (H B 25 BARAL),2018,20(10):1834-1839.

[11] XUGBEE B M &5 A4S 12 00 40 I € 3 728 P B L
I 55 41 U 252 & CRYAB mRNA A9 52 m[J]. o [ B2 245 54,2019,
16(14):13-15,22.

[12] ZE0 B 55 i A B0 2 I [M.AR sz 4 3 A A b st RE 2 R A,
2009:336.

[13] 2 v F A B30 2 M A 2 25 26 A i A o [ vl B 245 ) AL,
2015:67.

[14] X5 AR FHLE 2R AF A 22 25 LA T 9 B 5 IR (D). I
RGBT 2522 35.,2011,4(24):164-165.

[15] Bk, 3C i, SR ) AL 22 Xk A Bl A R0 B O1G 4 A03 F)JE 25 %
IRE AR R[], AR F},2009,18(4):229-233.

[16] 3 2,2 &F P MG RV D E LGSR IT &
FH2G LR 3 BT ()].399 7 o B2 24 K 2% 27 41, 2020,40(2):165-169.

[17] RV, M, 1R, 55 S X 90 1 58 (2 3% 78 P 2o
Miiller 2 455 i 1 56 PR S £ %SG 2R 1 32 3K B S ()], v 4 24
2019,50(8):1863-1872.

[18] ARy, & My, 52 {2, 3 M4 7~ H 2 25 0A T LR I (0 52 A
PEY 53 F L R[], T S92 6 5 0] 2% 4% 75,2019,25(14):199 -
206.

(A4 EHZ)



