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Abstract

¢ AIM. To investigate the effects of modified Zhujing Pill
on the mitochondrion structure and dynamin - related
protein of retinal pigment epithelial cells (RPEs) in mice
with form deprivation myopia.

e METHODS: 3-week-old C57BL/6J mice were randomly
divided into control group, model group and Chinese
medicine group, with 10 mice in each group. Myopia
model of the right eye of mice was established by means
of form deprivation in model and Chinese medicine
groups. After 4wk, the Chinese medicine group were
given intragastric administration of modified Zhujing Pill
suspension 0.546g/ (kg - d) (0.2mL/d) for 4wk, and same
amount of saline was given to mice in other groups at the
same time of modeling. The axial length and diopter of
the right eye of the mouse were measured before and
after the experiment by A - ultrasound and a strip
retinoscope respectively. At the end of the experiment,
the mitochondrial ultrastructure of RPEs was observed by
transmission electron microscope. Western blot, and
real-time fluorescent quantitative PCR (q-PCR) were
used to detect quantitative and gene expression of
mitofusin 1 ( MFN1), optic atrophy 1 ( OPA1), and
dynamin - related protein 1 (DRP1) in retinal tissues
respectively.

e RESULTS: At the beginning of the experiment, there
was no statistically significant difference in axial length
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and diopter of the right eye of the mouse in control,
model and Chinese medicine groups ( P>0.05). At the end
of the experiment, compared with the control group, the
mice in the model group and the Chinese medicine group
had lower diopter and continuously prolonged axial length
(all P<0.05), while the mice in the Chinese medicine
group had significantly shorter axial length and higher
diopter than the model group (all P<0.05). Western blot
and g-PCR results showed that the relative expression of
MFN1 and OPA1 decreased and DRP1 increased in both
the model group and the Chinese medicine group
compared with the control group (all P<0.05), and the
relative expression of MFN1 and OPAT1 increased in the
Chinese medicine group compared with the model group
(all P<0.05). The electron microscopic results showed that
the mitochondria in the right retina of the mice were only
mildly swollen in the Chinese medicine group, while the
mitochondria in the model group were obviously swollen
and disordered and empty.

¢ CONCLUSION: Modified Zhujing Pill could protect the
retinal mitochondria by regulating the key proteins of
mitochondrial dynamics ( MFN1, OPA1, and DRP1), and
it has a protective effect on the retina of axial myopic
mice.
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16pg FAE 200V HL ik . PVDF % 100V {52, 5% B fg 2F 15
£ 9] 2h, % PVDF JE7% A MENT (¥ 1:500) .DRP1( M
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WL 4CHTEE 16h, 40 (1:5000) B 2h, B3, 455
PLHE A R ERR . BHE AT REE=HM
FEABCE B (T0D) /NS B 3 EE{E (T0D) |
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R LR AN R AR T A 228 Ak K /0N BUA FIR A D S ]
B YT R (50nm) |, FEAS S8 5 3% 156 1 F1 1% MU 4R
FEAkE 2, WK, B R4l = T 4 15 ~ 20min, i S HL
BEWER

Geit2E B . R SPSS21.0 Se it 43 #r, i 5 % ) LU
XESFRTN N 45 M 1 S R AT IE AR 50 AN 7 2 55 ke
B RGBS TJ7 2557, W Z 4] LR FH R R R Ty 22
AT (One—way ANOVA) | 41 10] ¥ P HL 4R FH Tukey #6556,
J7 255K A Dunnett T3 ¥, DA P<0.05 H 27 A 401t
28R
21 FEHENRARRBFEARLEMNELR LKA, X8
2] B ZH LI K H 25 40N BUA AR FIR B L 'Y B 25 R 2 oS
TR L (H P>0.05) , SCEGAE A 55X B A He AR
G 25 4 /N BUAT AR % B B R A AR AR Bl S K (P<
0.05) , $7nBEAI L] rp 245 41N BRUAT IR Bl 1 i R ; 5
RIAA LG, 2 20 /0 B4 IR IR gl 16 KOk #2218, B Ot
FECREMALIER R g, 2R ARSI EE X (P<
0.05) , 3 $ 7~ Hv 24 X6 Bl o 3 A /0N B P A — e AR B
ER, L3 2 .3,
22 9-PCRER SxR4IHL, #A 4] Frh 2540 MFN1
mRNA  OPA1 mRNA A X} 3% 3% & 9# /> . DRP1 mRNA #f X}
FREHIN (¥ P<0.05) ; SEBI AL, H 2540 MFN1
mRNA ,OPA1 mRNA #H X% 28 ik & 3 (# P<0.05) , 1fi
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BN (¥ P<0.05) ; SEEILAH L, 2540 MFN1,OPA1
T AR A RN (1 P<0.05) |, 1fif DRP1 25 A X 3¢
KD, 2R HAGEE X (P<0.05) WK 1,%£5,
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BERME 4TI/ BUA IR Do 158 €0 28 - 12 200 it 8 ol 245
A UL B S0 A8 5 55 70 2 400 I 8 € 381 7 440 i 48 4k i
Ji U 25 ELAR 2 o 24 21 /0 RO I 6 38 1 Bz 4 R e
Fa5 IE K A D0 2 A 2 Al b e, L A4 B 25 5 4 52 B, AL
K2,

3itit

AR Sy S 4= BRI P9 i DL 1 400 B i o0, IF 5%
RIAEE R S0A LTI RE T B R I RS JULAE ARty S A
AR AR R B A | IR A afE — 2 K
AT R 88 AT R ST P A0 P AR A 5 B R A Y
FR 25 25 AR R B0, R R PR 2 T IR A
AR B B AT TR A R L,

W3k R 2 S AR A B S AL Iy S A R )y ) 3
ST SERE AR R, S IR BHIE IR F R 7, 207 BAT T E
b TG A 22 2 R 25 A U AR A g R A
s i B T L2, BRI R )2 N T AR A B
A HIT RO BEAER ST & B AL ey nT A il
OG-, %O A M B SRR ARSIl
AR 3% B 3 S L gy B T 150 FDM /) BRI i
JE A AR T R R B U I sy T R S g
IR AVE FIRLA  ASBI 5T s A FDM Zh il I A2
BN )2 TR T it — 2 BE5E . FDM gl A5 Al
BB N T A A R, OE A FOR S
T /NRA T & A R R R FDM /N R AL ) £
HER AR AL B B R, AR YR S B 45 R
“REXT AL B O RE BEARAE A PPN U R B,
A, ARS8 R R A R T A Y B AR AR 2 — | R BRI A
FEPR R JIWTIT LA BB AR ™ AR I iy 0] S 6 3 et
TR /N R AR | & B FDM /N SRR 2 0 i i

EIRZEL 1EM S i)

B—actin 5’-GAAGATCAAGATCATTGCTCC-3’ 5’-TACTCCTGCTTGCTGATCCA-3’
DRP1 5’=ACTGATTCAATCCGTGATGAGT-3’ 5’-GTAACCTATTCAGGGTCCTAGC-3’
MFN1 5’-CCATCTTTCAGGTCCCTAGATC-3’ 5’-GCTCCGTACATACTTAAGGTGA-3’
OPA1 5’-CTTACATGCAGAATCCTAACGC-3’ 5’-CCAAGTCTGTAACAATACTGCG-3’

*2 AERERSENMNARRMBKETN (X%s, mm) *®3 ARMEERZSHANMNIAREXLETH (x£s,D)
el n SRR S A AT ol n SRR SR AE R
Xf R 10 2.3100+0.0095 2.3142+0.0086 xf R4l 10 5.5065+0.0456 5.5537+0.0456
PR 2H 10 2.3076+0.0058 2.3544+0.0048" T2 10 5.4695+0.0361 3.0197+0.0748"
B 10 2.3079+0.0053  2.3374+0.0056¢ CREOEE 10 5.5098+0.0430  3.4663+0.0378"°
F 0.09007 28.62 F 0.8628 1810
P 0.9151 0.0009 P 0.4684 <0.0001

.2 P<0.05 vs X A ;°P<0.05 vs BIRIL 1 :°P<0.05 vs XFHEL;°P<0.05 vs FIL
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Xif HE 4L
1 KANRAR MFN1,OPAI.DRP1 EEMEXRILZE,

! .
N %

2 EETEEME
WE/MA(A) R TR () .

*4 FHENMRARUME MFN1 mBNA, OPA1 mRNA, DRP1

mMRNA 3} RiX= b xS
4340 MFN1 mRNA  OPA1 mRNA  DRP1 mRNA
X 20 1.191£0.097  1.230+0.059  0.758+0.043
PRI 0.333+£0.100°  0.765+0.067°  2.462+0.323"
SR 0.587+0.100°  0.973£0.061"°  2.196+0.199"
F 59.35 41.64 51.86
P 0.0001 0.0003 0.0002

7. *P<0.05 vs ¥R ;P<0.05 vs FEHILH

*5 HH/NBREARVWMEE MFN1,OPA1.DRP1 EHEXIFIE

EbE x+s
Vil MFN1 OPAI DRP1
Xof B2 1.000£0.000  1.000£0.000  1.000+0.000
(RIE| 0.414£0.076*  0.550+0.121°  1.837+0.179"

b 0.758+0.114*° 0.739+0.013*° 1.414+0.221*°
F 41.29 31.26 19.51
P 0.0003 0.0007 0.0024

1" P<0.05 vs XHRZH ;°P<0.05 vs AR

PUEEREREAR IR A AR R ST ML R B X5 A 5T
SRR — B ARSI AR R /NRUE S RIZF 4wk )5, ST
MRZLAH L, R ZH A 285 410N SRA B DI B2 RN A < 88 %
AR AR AL, B JE D 1 AR A IR AR
X PRSI 2541/ R 2 AR R e
T AL/ AT T 258 B, 45 2R e B R 2 /1N
BV D' B AR T P 25 2 /N B AR AR A/ BUIR il 4
W R T 2541, X AR R BE AU %I/ B B
A —E BRI
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AL/ RIS - MENT 35380, OPAT JEPpE MFN1 fi
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