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Abstract

¢ AIM:. To observe the changes of the vessel density of
choriocapillaris in lens-induced myopia in guinea pigs,
and to explore choroidal endothelin-1 (ET-1), endothelin
receptor A (ETAR) and receptor B (ETBR) expression
changes and the effect of electroacupuncture.

e METHODS.: Fifty - four guinea pigs were randomly
divided into normal control (NC), lens-induced myopia
(LIM) and LIM + electroacupuncture (LIM+EA). The NC
group was fed normally without intervention and the right
eye in LIM group and LIM+EA group was coverd with a
-6.00D lens to establish a myopia model. At 2 and 4wk,
the refraction, axial length and the vessel density of
choriocapillaris in groups were measured. The expression
and protein content of ET-1, ETAR and ETBR mRNA in
groups were detected by the real - time fluorescent
quantitative PCR ( quantitative polymerase chain reaction,
g-PCR), enzyme-linked immunosorbent assay ( ELISA)
and immunohistochemistry.

¢ RESULTS: At 2 and 4wk, compared with the the NC
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group, refraction and axial length in LIM group and LIM+
EA group had significantly increased (all P< 0.001).
Compared with the LIM group, the refraction and axial
length in LIM+EA group were decreased (all P<0.05). At 2
and 4wk, compared with the NC group,the vessel density
of choriocapillaris was decreased ( P< 0.001) and the
ET-1, ETAR and ETBR mRNA and protein levels in
choroid were increased (all P<0.05)in LIM group. At 2 and
4wk, compared with the LIM group,the vessel density of
choriocapillaris was decreased ( P<0.01) and the ET-1,
ETAR and ETBR mRNA and protein levels in choroid were
increased in LIM+EA group.

¢ CONCLUSION : In LIM guinea pigs, the choroidal blood
flow decreased with the increased of refraction and axial
length, which may affect ET-1 and its receptors through
vascular shear force during the development of myopia.
At the same time, electroacupuncture can improve
choroidal blood flow through neuromodulation and affects
the vascular shear stress to down-regulate the content of
ET- 1 and its receptor to delay the development of
myopia.
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choroidal blood flow; vascular shear stress;endothelin-1
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1.2.6 ELISA 8] #4852 4wk, FF2HHL 3 HKE, JBEBE
OS5 o B AT AR KA B AL 2 foff PR RO 8 e o o R AR
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R2 EH2 4wk FERIE SR 4 b 88 xts
i il 51 JEYEEE (D) HR %+ B (mm)
AR MR iR AR
NC 4 3.05+0.42 3.05+0.48 7.97+0.03 7.97+0.05
TR AT LIM 21 3.03+0.51 3.05+0.54 7.96+0.03 7.95+0.05
LIM+EA 41 3.03+0.49 3.030.58 7.98+0.04 7.97+0.04
NC 4 2.2+0.48 2.120.43 8.22+0.03 8.23+0.02
T 2wk LIM 40 -4.23£0.43" 2.23x0.53 8.36+0.05" 8.24+0.03
LIM+EA 2 -3.63£0.49"* 2.23+0.56 8.32+0.03" 8.23+0.02
NC 41 1.63+0.41 1.75+£0.24 8.40+0.04 8.40+0.05
T 4wk LIM #H -5.88+0.49" 1.63+0.50 8.57+0.06" 8.41+0.04
LIM+EA 4 -2.55+0.48" 1.73+0.46 8.51+0.03" 8.41+0.05
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LIM+EA 4 42.07+1.65" 2.67+0.32 1.76+0.06"
NC 41 41.19+0.35 2.43£0.17 1.86+0.18
TEK 4wk LIM 2 65.43+5.07" 3.66+0.18" 2.67+0.14"
LIM+EA 46.37+5.56" 2.50+0.15" 2.10£0.27°¢
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15.464, P, <0.01; Fy, = 6.098, P, <0.05; Fppp =
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49.759 P, <0.001; F . =12.391 P, .<0.01) , &5
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ETBR 454 51 1 k4% 5 1045 AU 4 , 5 200K 465 1t 7 e
TR S A K

H H 6 3 0 0 3R 97 T B oA R i B R AE I
PRUPPURI B IR S AT DA R S A R fH B R

1337



ERRIRE 2021FE8H F21% FE8H  hitp://ies.jjo.cn
E83F . 029-82245172 85263940  E3F{5%5:1J0.2000@ 163.com

B AT B A S BB SRS AT LA e AR AR ] i 57 -
USSR EE i BRIEIR LR A i bR i ot 2, o i e o
MREECIR S, 1hi A AR G2 A L 57 REAR 2 R, 3R
AT I PR B AT LA DK 468 T YA A

ok 2% I = R A T A SR e 4 R R S IR R 8 e A
T HRTRFTE A UL S R 3 1 ik 4 R oy A
=Fh ph g o (kB R Ty ( pterygopalatine
ganglion, PPG) FIIREAR A 2845 77 A B B SC Bepf 22 27 48 5 (2)
R A B LM P E RS LT YE; (3) R A =X 2
TR E . Fo Pl s Y R PPG S AT B A% 42 2
AW A WE W I #% (superior salivatory nucleus, SSN) 3% i
AR Linder'™ 78 H il HE A i S b & 2R, T
TR R R A5 R AL T e . SERTAIBIE S R W], R
IV S A ) A 3 A 5 RT s A B SSN R JDK 285 o 22
JC, Hi SSN=-PPG 38 [ A T &8 73 X Jik 285 15 1L A7 &% 5 1 A
2077 LA AW 5T A B A IR R 4% S 17
ST 2T T AT 2R A0 AR Y SSN, mT f HIR JES i T 48 -
$Eon ATl T SSN-PPG 38 B 52 55 30 00 &k i v 1) Jik 4%
g, PR, FAT TR A 5T T WA ST )5 @it SSN-PPG
T AR T DK A AL O, S T I A Y U0 0 k] ET-1
LS AR IR K A R AWESE T, ATl
5 58] R AT 100 Ik 46 F5E 6 A 5 o 0 2 B 1 T ok T
RES AL, T ET—1 M HAZ RS &, SR, BA(E=
O3 BOR FEAL i AR 58 4 e, 1w i — 2B B g . Ho,
U288 T L RS2 AT T4 W S8 A B, SR R R AR YT
AR5 TER T 1 AR A =2 18] ) N TEAR G, s AR 97
SRR o1 A W R
SE 3k
1 Holden BA, Fricke TR, Wilson DA, et al. Global prevalence of
myopia and high myopia and temporal trends from 2000 through 2050.
Ophthalmology 2016;123(5) :1036-1042
2 Ang M, Wong CW, Hoang QV, et al. Imaging in myopia: potential
biomarkers, current challenges and future developments. Br J Ophithalmol
2019;103(6) :855-862
3 Prousali E, Matafisi A, Ziakas N, et al. Interventions to control myopia
progression in children: protocol for an overview of systematic reviews
and meta—analyses. Syst Rev 2017;6(1) ;188
4 Zhou X, Zhang S, Zhang GY, et al. Increased choroidal blood
perfusion can inhibit form deprivation myopia in Guinea pigs. Invest
Ophihalmol Vis Sct 2020;61(13) .25
5 Zhang S, Zhang GY, Zhou X, et al. Changes in choroidal thickness
and choroidal blood perfusion in Guinea pig myopia. Invest Ophthalmol
Vis Sci 2019:60(8) :3074
6 Al-Sheikh M, Phasukkijwatana N, Dolz—Marco R, et al. Quantitative
OCT angiography of the retinal microvasculature and the choriocapillaris
in myopic eyes. Invest Ophthalmol Vis Sci 2017;58(4) :2063
7 Wang Q, Chan S, Yang JY, et al. Vascular density in Retina and

choriocapillaris as measured by optical coherence tomography

angiography. Am J Ophthalmol 2016;168.95-109

8 Powierza K, Zelazowska — Rutkowska B, Sawicka —Powierza J, et al.
Endothelin— 1 serum concentration is lower in children and adolescents
with high myopia, a preliminary study. J Clin Med 2020;9(5) :1327

9 kMG T;, BATIL, e, S T HUEBERI0 K LS T Be it
AIHESHE T la, M N EAKEFRHRE PEANTEHR
2020;24(11) :1701-1707

1338

10 RUAE, BHERER, Wi, . A X AE ST S R IUK REER
LR R B A K R B AR IRV . IRBLBTEJE 2020340 (4)
318-322

11 FHERHE, RAEBE, BRAAE, S5 BF 0 52 3 2 3 00 K BRI I
MMP-2J% TIMP -2 35 B3 . i #e h R 25 7 35 2019;34(5)
2046-2050

12 FWGENE, aigdl, BRAS, 4% 10 HR JE 25 7R T 7 A 4R AT A0
2. RIEH R Rk 2010529(10) :643-645

13 5K, SRPGE. HHlNGYTH AR 52 Bl KRB B2 A 24k
2007;23(1) :56

14 Yu Z, Wang X, Zhao X, et al. The effectiveness and safety of
acupuncture for patients with myopia; a protocol for a systematic review
and meta—analysis. Medicine ( Baltimore) 2020;99(23) :e20410

15 Kedzierski RM, Yanagisawa M. Endothelin system: the double—edged
sword in health and disease. Annu Rev Pharmacol Toxicol 2001; 41 .
851-876

16 Salvatore S, Vingolo EM. Endothelin—1 role in human eye: a review.
J Ophthalmol 2010;2010:1-10

17 Chakravarthy U, Douglas AJ, Bailie JR, et al. Immunoreactive
endothelin distribution in ocular tissues. Invest Ophthalmol Vis Sci 1994 ;
35(5) :2448-2454

18 Cringle S, Yu DY, Alder V, et al. Oxygen consumption in the
avascular guinea pig retina. Am J Physiol 1996; 271 (3 Pt 2).
H1162-H1165

19 Polak K, Petternel V, Luksch A, et al. Effect of endothelin and
BQ123 on ocular blood flow parameters in healthy subjects. Invest
Ophthalmol Vis Sct 2001;42(12) :2949-2956

20 Gupta P, Thakku SG, Saw SM, et al. Characterization of choroidal
morphologic and vascular features in young men with high myopia using
spectral—domain optical coherence tomography. Am J Ophthalmol 2017 ;
177:27-33

21 Devarajan K, Sim R, Chua J, et al. Optical coherence tomography
angiography for the assessment of choroidal vasculature in high myopia.
Br J Ophthalmol 2020;104(7) :917-923

22 Rapoport RM, Merkus D. Endothelin — 1 regulation of exercise —
induced changes in flow; dynamic regulation of vascular tone. Front
Pharmacol 2017 ;8.517

23 Tsou JK, Gower RM, Ting HJ, et al. Spatial regulation of
inflammation by human aortic endothelial cells in a linear gradient of
shear stress. Microcirculation 2008;15(4) :311-323

24 Ziegler T, Bouzourene K, Harrison V], et al. Influence of oscillatory
and unidirectional flow environments on the expression of endothelin and
nitric oxide synthase in cultured endothelial cells. Arterioscler Thromb
Vasc Biol 1998;18(5) :686-692

25 Su L, Ji YS, Tong NT, et al. Quantitative assessment of the retinal
microvasculature and choriocapillaris in myopic patients using swept —
source optical coherence tomography angiography. Graefes Arch Clin Exp
Ophthalmol 2020;258(6) :1173-1180

26 Milani P, Montesano G, Rossetti L, et al. Vessel density, retinal
thickness, and choriocapillaris vascular flow in myopic eyes on OCT
angiography. Graefes Arch Clin Exp Ophthalmol 2018; 256 ( 8):
1419-1427

27 Reiner A, Fitzgerald MEC, Del Mar N, et al. Neural control of
choroidal blood flow. Prog Retin Eye Res 2018 ;64 :96-130

28 Ten Tusscher MP, Klooster J, Baljet B, et al. Pre — and post —
ganglionic nerve fibres of the pterygopalatine ganglion and their allocation
to the eyeball of rats. Brain Res 1990;517(1-2) :315-323

29 Linder J. Effects of facial nerve section and stimulation on cerebral
and ocular blood flow in hemorrhagic hypotension. Acta Physiol Scand
1981;112(2) :185-193

30 SE-E. B AT RO R BB I i s . AP EE A (h R P 2 4y
M) 2004;26(6) :359-360



