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Abstract 035l&F

¢ AIM. To investigate the effect of electroacupuncture on
the expression of matrix metalloproteinase-3 (MMP-3),
tissue inhibitor of metalloproteinase-3 ( TIMP-3) and
collagen type lll alpha 1 (Col3a1) in the retina of guinea
pigs with lens-induced myopia.

e METHODS: A total of 80 guinea pigs were randomly
divided into the normal control ( NC) group, negative
lens-induced myopia (LIM) group, electro-acupuncture
(EA) group, and sham group, with 20 guinea pigs in
each group. The NC group did not receive any
intervention, the LIM, EA and the sham groups were all
wearing -6.0 D lens in the right eye and no lens in the left
eye. The EA group was given electroacupuncture
stimulation at Hegu Point and temple, and guinea pigs in
the sham group were given intervention at false points.
The refraction was measured by optometry, the axial
length was measured by A-ultrasound, and the changes
in retinal tissue structure were observed by HE staining.
Quantitative polymerase chain reaction (Q - PCR) and
western blot (WB) were used to detect the expression of
MMP-3, TIMP-3, and Col3al at mRNA and protein levels
before modeling and at 2 and 4 wk after modeling.

¢ RESULTS: The axial length of the negative LIM group
was significantly increased compared with the NC group
at 2 and 4 wk after modeling (all P<0.05), and the diopter
was significantly decreased (all P<0.05) ; the axial length
of the eye in the EA group was decreased compared with
the negative LIM group (all P<0.05), and the diopter was
increased (all P<0.05). HE staining showed that the
boundaries of retinal tissue in the NC group were obvious
and arranged regularly. The retinal thickness, the
thickness of the inner and outer nuclear layers, and the
number of cells were reduced and irregularly arranged in
the negative LIM group. The overall structure of the retina
in the group EA was relatively perfect, the arrangement
was more regular, and the morphological structure of
each layer of the tissue did not appear obvious
abnormalities. Q-PCR and WB detection results showed
that the mRNA and protein relative expression levels of
MMP-3, TIMP-3, and Col3al in the negative LIM group
were significantly higher than those in the NC group (all
P<0.05); the expression levels of the EA group was
significantly decreased after intervention compared with
the negative LIM group (all P<0.05).

e CONCLUSION: Electroacupuncture can delay axial
growth in negative LIM guinea pigs, and downregulate
negative LIM induced expression of MMP-3, TIMP-3, and
Col3al in the retina.

e KEYWORDS: negative lens - induced myopia;
electroacupuncture; matrix metalloproteinase -3 (MMP-3);
tissue inhibitor of matrix metalloproteinase-3 ( TIMP-3);
collagen type lll alpha 1 (Col3al) ; retina
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Bl AR A R AR 5 R 52100 & . ChamQTM  Universal
SYBR® qPCR Master Mix ( R &% U MEBE A W) B A7 BRA
Al) s BCA F e B I i 10 & (1 st v ME B AR W0 R B AT
B2 R )5 i 85 e g DT vE W E 22 P W ( Radio
Immunoprecipitation Assay, RIPA, [LIZR BBHER AU A FR
UNGIDEY: -5 P S ik ok 7L ( Phenylmethanesulfonyl fluoride,
PMSF, I Z A BHERL AU A TRA D) o 41524 (0.20 mmx
25 mm, SN ST ABR A H] “AEAE R ) AT
TN EEST s T A RA w) RS . SDZ- 1T AY, “ e fg
) 5 YZ24 HPROCA 2 BE (IR 7S 7S A58 BB A BR
] s EREE A #8 (Quantel Medical 23 &), 322 ) 3 98 ¢ WM
BE(HAJERH) .
1.2 ik
121 BERLEFAFE I H B B AT A7+,
TGS T AT A AT I AR A, A IR 2 e
-6.0 DiE i, A AN EEE (18] 1), FU BT T 902 30 ) e 7
BTG KA T U RN AR S IR BRAE B AT
T, A ECE A R YR R A TR S U7
SRR AR R I TR, T A 4 3k, ¢
JIK BSURS FHOTR 25 F IR 8 BC A 00, 4 A S o SR A 3 D) A
SO SR 7 007 75 5 R A A 2 A BRUMR A R B
X R Y S B4 JeE ' B S AT, R B S T, AR
S5 60 HUIK BG4 L)

FL T T2 K BRR FH FEL 7 S 79 00 K BR 7 ( Ak
MR A J5 J380ss W B R 1 05 R R 2-3 mm) FG 47X (CHIP
FEEAE 1.2 S 22 ), BN 3 mm) 5 T ORI 2 mA kb K

1

0.1 s, 4 2 Hz L2 P R (K 2) . BR 1K, Bk
30 min, B8] [ & F B4 9:00-12:00"

B B 5 0 A S S A e e 2 1,
TN R s [ ) LB A
1.2.2 MEBFEFR  EBIAT, WEBL 2 4 wk B 1% 2R R A
WS P 79 IR YB3 1 3, [T S min, AR 4 YK U5 55
£ 30 min FEATR A, AHPROCK ARG = b AT, TAER
BIR 50 em , H K FNTE 159 4% 3 T4 2R A F S (EAE N
SR CREAA, LR = 5 K, BOFE, 5% k[ 14 ]
HEAT A RS BORE 0T Dy B AR | IR o Y 4% 1
FE43 50 1557 (1 540 1 723 m/s, A BRI 1%
R B AT R DR IRV 25 7 MR R 1w R, A RSk 3 T4
PTG A 00 o, ) AN () A S0 A2 49 B ) 25 57, 3 i
ANTRIA B AR R A o IR 4 B 20 3 10 9K, BT 3
5, DAL BRAES i [R— AR Bl B 0 58 1%,
123 HE £ ENEMMEARLEMTL HEH 2 4 wk
J5 & LHBEHLIEEL 4 H 100 g/ L 7K G0 1 16 e S R e A
BE R BUIRER AE TG B A= B ER K v R A7 wh ok - S0 B HIR ) 41
20 7 RV R BR [ P R E 24 h BRIE HETTH RRBK
ARSI U] R, #4798 AR - P21 (hematoxylin — eosin,
HE) Y, 0028 43 IR SR A5E HIS 400 o9 %) A BT 25 45 44
1k,
1.2.4 Q-PCR #:illl MMP-3 #1 TIMP-3 % Col3a1 mRNA
BFRIEER  EE 2 4 wk 5, S ABEPLIER 8 HK Uit
0 A B 35 A L 2L 20/ 4t RINA e s 42 B
B HEIUL 55 2 20 B RNA, SR J5 R A7 300 5% 5 4 B ¢DNA

2 B TFHRARMBKRXMAEAMEER,
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K H Q-PCR B A I 4421 AR ] & o MMP -3, TIMP -3 I
Col3al f) mRNA ik, N F DNAStar 3k 4% i MMP-3 |
TIMP-3 Col3al FEH B 51975, 51 F 5 W& 1, RN
27ACT R A% A K R B e MMP - 3 TIMP - 3 Al
Col3al ) mRNA FHXJFRik 1T AT, Rk 3 4
HE,
1.2.5 WB #&ill MMP-3 #1 TIMP-3 & Col3c1 ER &R H
FKiEER B2 4 wk J5, S AREHLIERE 8 HIKR /5
PR ZH 2R, -4 10 mg : 100 wL A9 FEAARFLEL il A PMSF
FRIPA J5 7843 ATIR ), HLB)5)3K 6 min,5 000 r/min 5.0
5 min, B VS EHLE EP & 7R VKA & 1F Rk T4
FEBERE 10 min ( TAFE 15 s, 815 10 s),5 000 r/min & 0>
5 min, HU Y&, F BCA 8 e B D0 3 30) &0 ) e 4% 21 40
PR S B R B, ¥ H bR R TR 10% T - bE SR R
1 — SR TR0 B e B8 JE (sodium dodecyl sulfate polyacrylamide
gel electropheresis, SDS—-PAGE) | ¥k 43 &, SR J5 i 7% 3]
B8 O I ( polyvinylidenedifluoride, PVDF) [ #47 E[J
i, FH 5% BE W5 4 B AR JS , 4°C F 43 0 % & B —actin
(1:5000,bioss,dt 50, H1[E) | Col3al (1:500, bioss, It 5T,
FRE ) TIMP3 ( Fi B JE 1:2 000, abelonal , #730, H E) Al
MMP-3 ( #i B B 1: 500, bioss, Jb 5T, B H ) i3 %,
IXTBSTZ M PERR 2-3 U5 ,4 C NI E bt (B
1:5 000, Sparkjad, $¥ 8 , H11E ) 1 h, FE R GEIE IS, B B 3
5 44 5% b 2= & % (ECL) ¥ W (illipore Corporation,
Billerica, MA01821, USA) ﬁmj,ﬁ%ﬁﬂ: Fusion — fx7
1% % 4t ( Vilber Lourmat Lourmat, Marne —la — Vallee,
France) . 1§FHT+%:$R§JL({£F5@%/I\%%E/‘J*de'@\};f s
BAKIANER,

Biit2E 43 M SR ] SPSS 21.0 G844 #4743 0, B
PR I BME AR EZE (2 2s) o, ZHH HLRCR L &R

J7 2553, Wi LR T LSD— /2 36, P<0.05 H 22 54 4t
-3

2R

21 EEBRIERWMERELEILR & 4K Bk A
JGHE LR 22 S BT R L (P>0.05) 3 2 4 wk JEDE
FE L 22 G it 7 3 L (P<0.05) , 18 2 4 wk T
BEs AT AL AT T A B S R X IR A
J G EE B AR, 22 S A Ge it L (P<0.05) s HLgH T
T e B A R SR s T AL A RO T, 2 R
AY R L(P<0.05) B/ 5 8 s AL L
HAEC I 22 5+ D247 L (P>0.05) , L 2,

22 EEBRIERMERMKELE &HKB G
IR A R TR G 17 B L (P>0.05) K 2 4 wk
R RE LU 45 22 S A e 14 8 L (P<0.05) , 3R 2,
4 wk, B TR BT A AR IR Al
5 IE R MR L85 22 S A GE T4 L (P<0.05) gt
TS fE s S T AL AL B ek 22 R g it
R (P<0.05) , 7k 55 AT 2 5 i R 2E
FRGIARL(P>0.05) , W3 3,

23 BEBRERTAFREIMME HE L BER HE
Yefo gk R TR 2 4wk, 1E X IR ZH K R I i 2 20
V207 ST SR L SE B HES LI, oK DK i B S
WL AN AS AR UL S UL s OB R R A A (R
TR 20 245 22 0 285 4 A R S o 78 Ak, 0 o AR
i, N # 2 (inner neuclear layer, INL) ., #F4% )2 (outer
nuclear layer, ONL) J&EE S 2 M B0 /0, HEFUASFLI | H
TR R A e 25 5 0 U 5 L BT T A L IR ZH 2 2 3
SRR T I S 0 T R R B A% A R HE B A
RS AN MR A ) B D R A K e S5 S
A 3) .

#£1 Q-PCRERMEEEMSIWFT
FEH ¥ (5°-3) FEHI B (dp) BARE(C)
TCAAGAAGGTGGTGAAGCAGG
GAPDH 196 60
CTGTTGCTGTAGCCGAACTCAT
CAGTTCGTGTTCTCCTGTGTATGC
MMP-3 96 60
AGCCCTGTGAATGCCCTGTATG
GACTCAACTACCGCTACCACCTG
TIMP-3 120 60
AGCCGAAGTTGGAGAGCATGTC
TTGCGTGTGCGACTCAGGATC
Col3al 136 60
GACAGGAGCAGGCGTGGAAG
K2 HFABRREENEEXERE (Xxs,D) *3 EHABREEERMKETK (X%S,mm)
Vaxi:| AR MR 2wk B4 wk e YERLET  MERI2 wk o T4 wk
1EH 2 1.33£0.91 -1.0320.41 -1.75+0.61 TR X R 7.67+0.06  8.03+0.04 8.17+0.02
FBEEHSAEE A 1.32£0.89 -4.42+0.51° -5.70+0.78" FIBEHRSENT A 7.71£0.07 8.17+0.04°  8.38+0.06°
22K e KA 1.45+0.76 -2.08+0.31"° —-3.88+1.01"¢ IR Tk 7.75+0.08 8.09+0.03"° 8.24+0.03""
o) 1.44+0.91 -5.08+1.43"° -5.88+0.89"° o 7.7120.06 8.19+0.04"° 8.38+0.08""
F 0.04 11.30 12.78 F 0.85 15.94 17.97
P 0.99 <0.05 <0.05 P 0.48 <0.05 <0.05
1B X BB 2 R BT A F 70, P<0.05 ws 1E % X R4 P< L IE R BN BT o] T 1005 P<0.05 os IEH X B4 P<

0.05 vs B EIH TR ;°P<0.05 vs HLEF T4,
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24 HEABREEFTA R FE A MNE S MMP -3 #1
TIMP-3% Col3a1 mRNA BIRIEER  1E 2.4 wk, 5
IEHO BRAIAR L, B BE 15 T B A I A | F BT T TR AR
7VZH MMP-3 . TIMP-3 Fl Col3al mRNA FEk#¥ T &, ZH
YA G271 L (P<0.05) ; 5 A 2 B LA AR LE
HL AT 141 MMP-3  TIMP-3 F1 Col3a.l mRNA %3k 4B
WAL, 25 WAL E X (P<0.05), 1Ml /CH
MMP-3 TIMP-3 #l Col3al mRNA ik 2% % K4 H % E
X(P>0.05); 5 T4l AHH e, T4l MMP -3,
TIMP -3 Col3al mRNA Fik¥JH] B T+ &, 22 5 A 41t
2 L(P<0.05), L 4,18 4,

25 HAEKRE 5 AR E 4L MEFR MMP -3 #1
TIMP-3% Col3al EHMRIXER 1M 2 wk, 5IEH

MMP-3 TIMP-3F1 Col3al MY HRA BT, 27 H
Giit2 7 X (P<0.05) ;1A 4 wk, 51E % 4 R AH L, f
BRI S AL AL B4 MMP-3  TIMP-3 il Col3al fY
EHRIR T, 2R G L (P<0.05) AT
FRLMMP-3 TIMP-3 F1 Col3al Y%K 13k IR, 4 H
WA G E X (P<0.05)

WL 2 4 wk, 5 7E 5 RE ALAE L, LA T
20 MMP-3 TIMP-3 il Col3al 2K 11514 W] W FRAK , 22
SR G EE L (P<0.05) 1 s 5 i S AL 5
7L A MMP -3 TIMP-3 H1 Col3al 7K 1K1k % H
TG XL (P>0.05) ; 5 & T M4l A He, B 7T
MMP-3 TIMP-3 Hl Col3a1mRNA 7K -1k ¥ & 7h &

Xt BRLH AR EL | 0B B 5 AT AR | F & 32 AU 4 2SR B E L (P<0.05) , L3 5,18 5,
1E ) 2 iAo IR EEE I N EhTEE RO

e B2 wk s R
b e fu “v w\ N
f \\“‘»'Afl:u %\

i mnw“ L

it 54 wk

3 BAKRREERE xﬂﬁlﬁlﬁlﬂﬂﬁ HE $ &%

A 15,  EBR2wk i 4 wk B i B2 wk i Hid wk Cuw 15 HH2wk it b wk
X a ae X 1.59 ae X ae
. a a,e ; = a | a,e a
jé A e f g ac s a.c é ac &z
F1.0 Z 10- = 1.0
: : 5
: s z
g 0.5 % 0.5+ e 0.5
o . -

o o 3

2 -—

200 L b F 00 BB B B S 00 T o bbb

SOOI A L O SN EET S S R G
féﬁéw O R when ¥ *y\sfx ST S

SR & %@s £ SR & L SR Se

& o & g% o3 o

% % %- %- 5 %

4 FRARREEERERERMESR MMP-3 #1 TIMP-3 X Col3al mRNA BIREER  A:MMP-3;B:TIMP-3;C:Col3al;"P<
0.05 vs IEH X IR ;°P<0.05 vs T BEIA SR ;©P<0.05 vs HLET T4,

x4 BAKREEEEREEMESR MMP-3 #1 TIMP-3 % Col3al mRNA % &% 8 xxs

! R 2 wk WL 4 wk

MMP-3 TIMP-3 Col3al MMP-3 TIMP-3 Col3al
1EH X HR A 1.00+0.00 1.00+0.00 1.0020.00 1.00+0.00 1.00=0.00 1.00+0.00
BB A L 1.16+0.02° 1.14+0.03° 1.13+0.02° 1.24+0.01° 1.25+0.02° 1.19+0.01°
AT T 1.03£0.02" 1.07£0.01"° 1.04+0.01" 1.13£0.02"° 1.14£0.01*° 1.05+0.03**
e 1.17+0.02*° 1.17£0.02"° 1.08+0.02"° 1.21£0.02"° 1.3020.05"° 1.2420.03"
F 47.56 29.17 15.32 110.50 52.69 55.58
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

T IEH 0 R AT AT T3 5 * P<0.05 s TEH X HRZH ;° P<0.05 vs $IEBE IS FHGIT A ;° P<0.05 s AT T4,
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