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YA 20194F 11 A £ 20214F 12 Atz T HilE
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THMREACR LR A AT REAR REA S Y, 2
AHOCSCHR, 15 AL S AT e 6 S 2SR L
(A BCR K 5T% ™, i+ IR YT B A S0R
H91% ", Ea=0.05, 1-B=0.95F, fFHHFFEH
BLREARKICH 68, [RII 5 3 10% M ik S5 &R
THEAS R4 i e WA AR 2 38 4], ek
ANHJLT6 4, FIH SPSS 26. 0 %4 7= A= REALEL, K
FIT AR BEALEL - B 2 B FBOUL, PR REAILE T D/
FIRHEY G IR E A BEVLECY:, B e
IRV, 138 5 LA AL, J5 385 L ET
FI . 1w, HHAURE R R LIEZR TR L,
ERWTGIFE L (P>0.05), BAW M.

F 1 PILUE S 2 VE L YOk H s
Table | Comparison of baseline data of children with monocu-

lar refractive amblyopia in the two groups

P/ SSUIRAT AR, RTRAE,
5 i s H X*s Xts
WM 38 16 22 26 12 8.63+0.25 2.54+1.01
A4 38 24 14 25 13 8.50+1.70 2.31+1.30
XA 3.378 0. 600 0.356 1.003
P1E 0. 66 0. 807 0.543 0. 810
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27 K2R LEEAER T, G E o i
INFHEFAXTE ST (LogMAR) .
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TE TR A (P<0.01).
F£2  WUUEES 2SR LIRS 5 IE W A

Table 2 Comparison of corrected visual acuity before and
after treatment in two groups of children with monocular

refractive amblyopia [LogMAR, M (P,, P,) ]

a5 R TRITH BIT IR VALl P
HHLAL 38 0. 40 0.22 -5.13  <0.01
(0.52,0.30) (0.30,0.22)

EFfIZL 36 0. 40 0.22 -5.30 <0.01
(0.40,0.30)  (0.22,0.12)

718 -0. 66 -6.12
PE 0.51 <0.01

3.2 JEER what L5018 % B AL 5 M E SR

i3 ALE 70 M7 353545 194~ 5 what i %4058 2
it FE A LR X B (P<<0.01), 8404 T XU
B #int, eI 3.

®3 M 2SR LIE T ALE 2347 B
what FI L % A B J2 R DX A A
Table3 Comparison of cortical regions of interest for what visual
pathways in the brain based on ALE analysis for all participants

WA (x, y, 2) i (ZEMJEYE  Broadman

ROI

X y 7 S 2T ) X
1 -42 -50 -16 ZE MR [l 37
2 -42 -72 -10 e [l 19
3 -44 -58 -16 ZE MR [l 37
4 -32 -84 -12 2 [ml 19
5 -22 -90 -8 ZE DAL 5] 18
6 -34 -82 8 Zek el 19
7 40 -50 -20 AR Il 19
8 44 -70 -12 AL =l 19
9 42 -74 -12 AL [ml 19
10 38 -76 -12 AL =l 19
11 42 -78 10 A ml 19
12 54 -64 4 A i ] 37
13 16 -90 -12 A [ml 18
14 54 -54 6 A g [ 39
15 50 -68 12 A g el 37
16 54 =54 -12 A DU [ 37
17 24 -44 -10 A AR [n] 19
18 -9 -80 7 LIE T 17
19 20 -76 5 WIS 2 17

. ROI, BRIZIEOSGEIX

3.3 AMRK A E M E LK EFIUFE BT
what AL5¢ 18 %7 £ FC /A 2. % £ J+ 49 ROI

FK4am, HSIEFILEMIL, MM NER
L what #0050 38 8% 4 RO [W] 2y 5 14 4528 16 AR - )

R T E o 3, Hh Rl 2 5 4 R el
U EIRS SR 1Y 78 VN 1 I S 11 v/l N 1 K= pr g 113 ey
M FCAE B E TR (P<0.05). JEEZ 2500
JUAEIE H L ZE il 58 what #0850 38 [ N A7 78 I 3 202
1 ROT [u] Dy fg % 422 [ DL RFF T 1 R i AR SC Z 4
REO) o

K4 OIS 2T 0L LA IE 3 )L 22 I35 what 38 B

WAELE FCAE 12 25 T1 55 1Y ROL

Table 4 ROIs for the presence of significantly higher FC
values within the brain what pathway in children with left-sided

refractive amblyopia compared to normal children

i X MNI (x, y, z) T{H
WG )2 (23,-76,5) FAMBSR A (40,-50,-20)  2.23
ZEME I (=32,-84,-12)  FrfUBRIRE(24,-44,-10)  2.29

AL T 51 (44,-70,-12) AU 1 (54,-54,6) 3.07
AL T W (42,-74,-12) A0 A (54,-54,6) 2.80

FE: FC, hAEERE; ROI, BRIZEOLERIX,
3.4 FHLLEILE ST AT G BB what ALIC 18 54 A
FCAL B 2% 7% % 49 ROL

TSR, HRALIRYT IS what 38 #% 45 ROT [H] T BE
BB ATAR LG, F i 530 ] Y FC 2 2 R
i, BAREE: 220055 W, AR [0 5 45 itk
1 I 1 e e e S S 1010 R T N1 /s S 1 DR 1
Wl 54 MR R B (P<0.05). %ML ELIGTT
T S what 38 #% P9 A7 E 1 35 2028 19 ROL ] D) g 3%
FEEIDLRE 2 A SC 4B 3R .
x5 CHEMALMIE S 2 M550 B LI YT RIS I what

TS 5 N AEAE FC AR 35 AR B ROT

Table 5 ROIs for the presence of significantly lower FC values
within the what visual pathway of the brain before and after treat-
ment in children with left-sided refractive amblyopia in the

conventional group

X MNT (x, vy, 2) TME
A 1 (=32,-84,-12) A MARIRIEN(40,-50,-20)  -2.26
AL R 51 (38,-76,-12) AR [R] (24, -44,10) -2.69
ZefFE Wl (-32,-84,-12) A QUHH (50, -68,12) -2.48
LM Il (-32,-84,-12) AL IEl(42,-78,10) -2.97
LM E(=32,-84,-12) Ak el (-34,-82,8) -2.89
Afukerel(42,-78,10)  A70AL T [I(42,-74,-12)  -2.21
ZeMggel (<34,-82,8)  A7MFL R EI(42,-74,-12)  -3.00

. FC, IREERE; ROI, BRIBEOLGEIX

3.5 AbRI4 % OILS IT BT S I 3F what AL 18 34 A 1

FCA4 2 % % % #9 ROI

Fo7n, FRIAIAYT IS what il 145 ROR] DI fE
BB RIALL, KOS Rl YR A s . A
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WG . SEFRNAITHTA L, IRITE A B A
AR Wz J2 5 A s eh [l ) RC {25 T
15, ZERL T [ 55 A e [l (8] () FC B 5 2 AT
(P<<0.05); WAh, A Jay s fis DX ) 22 3 o] 5 4y
ML A 1Y FCAR W25 BRI (P<<0.05). &2 i
JLIRTT RIS WG ER what 38 B A7 7E 2 25 2% 1Y ROLTH]
itg 42 VLT 3 R A SC 4R AR ) o

F6  EHRIAZMEC S22 M 59 LR LIR T RS k8 what

WAL T 6 A AE FCAE I 35 22 AU ROIT

Table 6 ROl for the presence of significant differences in FC
values within the what visual pathway in the brain before and

after treatment in children with left-sided refractive paradoxical

amblyopia in the acupuncture group

X JiE X MNI(x,y,2) T{H
I > A5 M [l A AR Tl 2.47
IRITHT (16, -90, -12) (24, -44, 10)

WG 2 )2 A O 1] 3.44
(23, -76, 5) (54, -54, 6)
IS A 3L [ 4.23
(23, =76, 5) (54, -64, 4)
BT R < AL [l A gt [ -2.32
1RITHT (=22, -90, -8) (50, -68, 12)
Fe A ] AL el -2.99

(-32, -84, -12) (42, -78, 10)

. FC, UIfgiE#E; ROI, BRBEOLHIX
3.6 WL EILE ST G what AL 8 % A 4L FCAL B 3%
&% 49 ROIL

LT, BRI, EFHIZH what B 58
3 % AR 5 R 2 ) B A A [ A AR R [
B FCAE R T M4 (P<<0.05). & L4 what i B%
N ZE A Hh ] 55 22 A5 R (8l i) FC AR 2. & & T
KT RITIE R WA 22 00 52 25 P SO R LS

what 5538 % N 775 FC R 35 22 519 ROT
Table 7 ROIs for significant differences in the presence of FC

values within the what visual pathway in the brain of children
with left-sided refractive paradoxical amblyopia in the acupunc-

ture group compared to children in the conventional group after

treatment

X H JRiIX MNI (x, y, z) T{E
FHIL > pllyan Ak 2.28

B (=22, -90, -8) (40, 50, -20)
IEIRS 2T [l AL [l -2.12

HALAL (-34, -82, 8) (-42, =72, -10)

eA e ml A AL R 191 -2.16

(-34, -82, 8) (42, 74, -12)

H: FC, JIREEHE; ROIL, BRIBEOGERIX .

FI4H (P<<0.05). Wi LA YT 5 M what 38 i
A S 3 8 (%) RO [B) T BEE 42 [ DL B 1l 4 (O
FHEA ST 43R B .

4 g

ST IR T RS CHEBERETT RS R
“HH” SsE Y, AR “HAGELHE” N
FFRAIN RPN 2 S, e R 2k
BL, A RERRS S 7R S E T REAR . A ST G A
547, BT RKEBEMEZ, JREm ik
REFMAR A 2 2e bk, MiEFR Rz A, EER
FEITIGVER . Rt AR 2o, /b FHABZE 5 FH 2 ik
FEIEARIL, BT B AR, SCRETE Y BHAE ik <
MzAT; SeER DS Z B, BIRZ%T, 1]
MR SamE B FawE, FrsTH,
HCER ) 56 B T i H AZ I SR RE L . 1% A
i, RPHEAHL, BEA . HHMMZ %, AR
WFoEas R s, AFRI LB O oCnT B 2 e S 4
PESIOLLEE R IEAL T .

WSt BAL L I TR, MR 2
VIR 25, A TR B A 545 87 KB B A
[vi] P 2 300 [ R AT 0 8 S A% 3 o T P TV R
A 0 what @ B, R8-S5 FE A 500 T AR
AR, B RNEISEEE P HORIFRET ALE
JCA T, L4519 45 what 18 #0056 T g 2 AH
KX, EZIRM | oA, X SR CF
what 38 4% K I i 1) B 2k ORI T 245 A1 2 A —

ARUFFREER LI, BIEHILEMLL, HEtsE
P 55 0 A8 L what P52 38 % P 90 00 2 J2 5 A AR
b N Iy e RS P SR 11 3 N 1 I & [y A N T RS R 1
Wb Wl FCAE B E T . LR JE S 221 59
ML what #0588 B S A (RIAREZ )2 . FE R
Ml m) S (BRI, Bl Z R REE
Sy PR PR, 2P AR B what 38 2 SR T
FEOEAE . ASE AR BE LA & H AR S DI RE Y
W o FLTE L AT TR ARIR [l ik XA Sk i
DX, Jry EBAF AE KA 5 A0 5 St IR Y A DG 1 b 48
gt P EOES MR LR TIURE S 2%
5, SEE BB AR TSy, &L BRI
AR R R B 28 R 2%, A B A 95
A MK DI REIG SN, S50 R E AT
T B R A2 AT F I X3 (VIR ) 545 4%
AR I T RE TG Sh AR LR TN, X5 Dai 55 ) BT 4
R—H,
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JECZ 25 PR 55 AR LA 18] 538 o (0] (4 FCAH
BERTUNERKILE, RS2k INE
JUAERES PERILE (5 BA A RIS R Z ), 3G
FrPEAm, T7EHOE what 8BS AT [ ALE 52
AR EDE R BB PE i 22 W28 AN, NS 1 what #L5E
iR Sy N RSP S I B) i =3 ¢ £/ D ST B €= A
TR AL AR R [, KR AR BEALE 15 5
A ER— DX, B TTH IR Az S s R
W e RACESPIILSE K B I RN X, 7E ot
RE R R, 2R AT AT R RS B
JEE 0 WG AN B R S A AR AR 1] D BE 3 4 1 5k
VI D62 25 P 55 LR L A € i i) B A
i s AT a1 5 A M ARIR (o] R R 5, 1]
JEYEZ ZE MRS LI AR B N S5 D AU
S5 AR [ -5 DN F (] ) e i 4 1 56 1 1A
JESE S 22 eSS L Uil i T A FAR UM AU
P 58k AP X AT A B 17 455

HRLALATT IR AU SR SRR, R
B A9 ROT AL 355 Zc M 75 101 A5 A T [ 5 45 il 2 4R
(Pl R LIRS R g UF e S CI PRV s i i P T ]
REMEHEREAR, HorhZe M [l 5 22 A ke b el ZeA
AL HP [T 5 4 UK [ 18] F) D BB 2 AR . i3
W8 BT 0 i BRI S JRy B RE AR
FEPERE N, KB L i DA P S AR R
Ao what PG IE B 32 ZOIE S @ AL BE B,
Jv A, 5 BRI [l T LR 0 T ) 265 g A% 0 IXCBR
BLFALT [ A5 ], =22 SRR 58 S R
8 SR I MEAZ, AAR R/ [l i & w6 22 o %t
RN FHAT £ 7, SO [/
[ BR[0T [0l R ol R BB o 22 1) 4 2
what PG H IR0 28 454, TEYITAOTEIR . R
FIEA NN B 57 ) FcA b R AR .
HS 2SR LI M 28 D REZE AU ERS i, 136
W KR T AT A2 S O 2 28 1 55 0L AR L what 38 %
A 2 o 2 i e A AU R

BRI ALIG 7 i L D) RE I 12 A T A B
%, Hf O S ek [l R B = S5 40
T o] ) A D) RE B T R T, 4B
2 3 e 4 i i Y2 25 1k S LR LA O [T 5 4 )
PR IS REE I, 2D I A M [ 5 A AR
[AREANE AR ZeMIAL T 05 A st o] 2
[ 55 AT v 1 T S RS 4 0 35 ARG, bt W
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Effects of Acupuncture on Functional Connectivity Changes of What Visual Pathway in the Brain in Children
with Monocular Refractive Amblyopia

YE Yujuan, JIA Jing, SUN Yan, WEI Yuting, MA Cui, YAN Xingke

College of Acupuncture-Moxibustion and Tuina, Gansu University of Chinese Medicine, Lanzhou, 730000

ABSTRACT Objective To explore the efficacy of acupuncture intervention for children with monocular refractive-
parallax amblyopia and the possible mechanisms of brain function based on resting-state functional magnetic reso-
nance (rs-f/MRI). Methods Seventy-six children with anisometropic amblyopia were randomly divided into routine
treatment group (38 cases) and acupuncture treatment group (38 cases). In the conventional group, the children
were given three regular treatments of red flash, grating and visual stimulation for 5 mins each time; in the acupunc-
ture group, on the basis of the conventional treatment, the children were given acupuncture for 20 mins each time on
bilateral Jingming (BL 1), Cuanzhu (BL 2), Guangming (GB 37) and Fengchi (GB 20) ; the children in both
groups were lreated once every other day and three times a week for 4 weeks. The corrected visual acuity was com-
pared between groups before and after treatment. Fifteen children with left-sided refractive amblyopia were randomly
selected from each of the above two groups and underwent brain rs-fMRI scans before and after treatment, and 10
healthy children with normal visual acuity of the matched gender and age were included in the normal group and under-
went brain rs-fMRI scans. Based on the activation likelihood estimation (ALE) method, we constructed the what visual
pathway network , and compared and analyzed the spherical regions of interest (ROIs) of the children with normal chil-
dren, and both groups of children with differences in functional connectivity (FC values) within the what pathway in
the brain before and after treatment. Results Two cases dropout in the acupuncture group, and finally 36 cases in the
acupuncture group and 38 cases in the conventional group were included in the analysis. Compared with before treat-
ment, the best corrected visual acuity of amblyopia in both groups was significantly improved after treatment (P<<
0.05), and the improvement of vision in the acupuncture group was significantly better than that in the conventional
group (P<<0.05). The results of rs-fMRI showed that the FC values of the primary optic cortex and the right fusiform
gyrus, the left lingual gyrus and the right fusiform gyrus, and the right infraoccipital gyrus and the right middle tempo-
ral gyrus were significantly elevated in the brain of the refractive amblyopia children with the whitepathic amblyopia,
compared with that of the normal children (P<<0.05). The FC values of the left lingual gyrus, the right suboccipital
gyrus with the right fusiform gyrus, the left lingual gyrus with the right middle temporal gyrus, the right and left lateral
middle occipital gyrus, and the right and left lateral middle occipital gyrus with the right suboccipital gyrus were sig-
nificantly (P<<0. 05) lower in the conventional group compared with those in the conventional group before treat-
ment. Compared with that before acupuncture treatment, the FC values of the right lingual gyrus and the right fusi-
form gyrus, the primary visual cortex and the right middle temporal gyrus increased significantly after acupuncture
treatment (P<<0.05), and the FC values of the left inferior occipital gyrus and the right middle temporal gyrus, the
FC values of the left lingual gyrus and the right middle occipital gyrus decreased significantly (P<<0.05). Compared
between groups after treatment, the FC between the left suboccipital gyrus and the right fusiform gyrus in the acupunc-
ture group was significantly higher than that in the conventional group (P <<0.05), and the FC between the left
middle occipital gyrus and the right and left suboccipital gyrus was significantly lower than that in the conventional
group (P<<0.05). Conclusion Acupuncture can significantly improve the corrected vision of anisometropic ambly-
opic children, and its effect mechanism may focus on regulating the occipito-temporal interlobular functional connec-
tivity within the what pathway, thus improving the children’s visual function of shape and color vision and visual learn-
ing and memory ability.

Keywords refractive amblyopia; amblyopia in children; acupuncture; corrected visual acuity; resting-state func-

tional magnetic resonance imaging; the What visual pathway ; functional connectivity
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