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1 ( ASC) | Caspase — 1 [ IL - 1B, IL - 18 mRNA f¥ % ik,
Western blot £ il # ™ f< 2 21t NLRP3, ASC.. cleaved
Caspase—1 IL-1B IL-18 & %35 , TUNEL 4% {45 I 4L
o R 2 20 L T A

SER AHECT X AL, IR 00 30 35 1 G AR Y 2 /)N BRL Y e Ol
FEREAR, TR b < B 3% K SOD B4 Ik, MDA | NLRP3 | ASC .
Caspase—1 IL—1B IL—18 F+ &1 , 10 k) 5 20 20 v 441 i o 7 2%
FHE (3 P<0.05) s Mg TR AL, — Sl =A% o A
/N R TR IRl B 46, SOD T, MDA |
NLRP3 ,ASC ,Caspase—1 . IL— 18 . TL—18 [, 1 [ 5 41 41
PRI TR IR (34 P<0.05) . AHAES T Sl 2 5
4, A R R R+ NLRP3 388 7710 41 /9 i ' B
%, HR %&b 4 BF #% K, SOD F& %, MDA . NLRP3, ASC.
Caspase—1 IL—1B TL—18 Ft 757, L W I 2H 21 A 41 ffg o 7= 3%
ThE (# P<0.05) .
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Abstract

¢ AIM: To explore the effect of dihydroquercetin on visual
function in mice with form deprivation myopia based on
the NOD - like receptor thermoprotein domain - related
protein 3 (NLRP3) inflammasome pathway.

e METHODS: The C57BL/6 mice were randomly divided
into control group and form deprivation myopia model
group, and the form deprivation myopia model group
was constructed by covering the right eye with a
translucent eye patch. After successful modeling, the
mice in the model group of form deprivation myopia were
randomly divided into model group, low-, medium- and
high - dose dihydroquercetin groups, and high - dose
dihydroquercetin + NLRP3 agonist group. The diopter and
axial length of mice in each group were detected. The kit
was used to detect the levels of superoxide dismutase
(SOD) and malondialdehyde ( MDA ) in retinal tissue.
RT-gPCR was used to detect the mRNA expressions of
NLRP3, apoptosis - associated spot- like protein (ASC),
Caspase-1, IL-1B and IL-18 in retinal tissues. Western
blot was used to detect the expression of NLRP3, ASC,
cleaved Caspase-1, IL-1p and IL-18 proteins in retinal
tissues. TUNEL staining was used to detect apoptosis in
retinal tissue.

e RESULTS: Compared with the control group, the
diopter of the mice in the model group decreased, and
axial length increased, and the SOD decreased whereas
MDA, NLRP3, ASC, Caspase-1, IL-1B, IL-18 increased,
and the rate of apoptosis in retinal tissue increased (all P<
0.05). Compared with the model group, the diopter of
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mice in the low -, medium - and high - dose
dihydroquercetin  groups increased, axial length

shortened, the SOD increased, whereas MDA, NLRP3,
ASC, Caspase-1, IL-1B, IL-18 decreased, and the rate of
apoptosis in retinal tissue decreased (all P< 0.05).
Compared with the high - dose dihydroquercetin group,
the high - dose dihydroquercetin + NLRP3 agonist group
had reduced diopter, increased axial length, decreased
SOD levels, elevated MDA, NLRP3, ASC, Caspase- 1,
IL-1B, and IL-18 levels, as well as increased apoptosis
rate in retinal tissue (all P<0.05).

e CONCLUSION: Dihydroquercetin can improve visual
function in mice with form deprivation myopia by
inhibiting pyroptosis and oxidative stress responses,
which may be related to the suppression of NLRP3
inflammasome. NLRP3 agonists can partially mitigate the
effects of high-dose dihydroquercetin on form deprivation
myopia in mice.
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il , DTS B I LY KR TE SRR R 5 R 25 1 S A
S AL R b BIFSE N B i 4 G TR A 40 A MR G
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PIRERIJaR Y L BRAE I R T SR P T kR 4% ol ot
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BEASE S SRINT,  SUM B 38 4 ) 0T R R 1 IR R
W,

FET R — b SAE SN A 5 1R B R e M A i AE T
T, TESL MY TR AR T, S /M A & 5 H SR
JH T NOD A 52 48 A 45 3O OG22 3 (NOD -~ like
receptor thermoprotein domain—related protein 3, NLRP3) &y
e UL R AE/MAS . TESM R, NLRP3 B85 4 T2 4H
FRBE A AEE A ( apoptosis — associated spot — like proteins,
ASC) J Caspase—1 FU[F) 41 2% Al R E/MAS, RS S A £
T2 BT, A BT K A AT 2 A0 A 2 S SO0 )
NLRP3 212155 B0 , M NLRP3 5 T2{5 S REE &
FEAA IR 2 /R T SR A B T 5 30 00 0 2 5 D AR
Ko FEWKEUIARIRY v 2 B0 3 o8 400 ] 480 Fh L B 805 A 4
PR B R R, I NLRP3 3 e g 3%
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1.1.1 LI 96 H 3 A IEME C57BL/6 /MR (SPF 2%
BRI 15-17 o) W [ JCB s AW s 258 BN 7 [ 14
AIUES : SYXK (75 ) 20240004 ] , WF5EAF & 10 3 2= bR
Haf e P25 25 51 2 A (fe FEAES . 2024-02-K0067 )
1.1.2 37 =AM R (L. HPLC = 98%, FL% .
200 mg, b5 : B20539) W4 [ i 5 A= W 8 R A BRA H]
A B Z SRR T 1% DMSO, I AGE i 1xPBS Bk,
AR 2.5 mg/mL i — S RIEW (BUECELH . 4 C
VKFEEAE) . NLRP3 #7555 JE H %UHE%%‘EWE&( Nigericin
sodium salt) 1 [ &[5 ECM 2w (45 . HY-100381) ; #4
ALy 15 AL 1 ( superoxide dismutase, SOD ) 4 il 328 57 & (4t
5.801018) 7§ - (acetaldehyde , MDA ) #1328 771) & (41t
%:50131S) . TUNEL 4 a5 & (#t5. C1089) ¥y [ I
T3 2 R RS A B/ F] NLRP3 —41 (HiE5.15101) L ASC
— 3L (L 5. 67824) | cleaved Caspase — 1 — $i (#t 5.
89332) \IL- 18 —¥i (L 5. 12242) [ IL-18 —Fi (L 5.
57058) ¥ [ 3£ [E Cell signaling 23,

1.2 Fi%

121 XWHARTFHAE ¥ 96 H/NERBEHL KT
2H S5 FI I BRI X IR 16 H A8 R 25k i
PRI A 80 HL, JE 5 3 25 1k 3 MRS AL 4 /)N B S R
BRLO ] HEAT AR AU A A . R FH S 56 =5 2 33 WA il 4% B4R
8 mm JEFE 1 mm A1 35 P AR B AR B0 2% T N R A
MR (ZEMRASAE T b ) IR R 4-0 S 4 LK IR B4 &
FAHRMRE , B RKE M= 0O A /) FRAR Y 2 1
W R EAN S AN AT 4wk, XF BEZH /N RS AT A
WbE TR MR S S A S (RD 4 wk B B BRI
/N IR IR sl i 2 308 55 X6 I 22 T AR 52 ), DL TR
i L FIR 4 K (P<0.05) FILE G BEFEAR ( P<0.05 ) S i 5
BIIARAE K 80 FU AR A My /N FRBE AL 4 AR A 4] | — &t
K2 AK b R A A R A+ NLRP3 38 7
JE HANE 4], H4 16 K, S 208 b &l
/N KA HE 25,50, 100 me/kg F) UM K2 R
W EFIR 1% DMSO+PBS IRAW ) ' #8452 4 wk; —
S Z R R B+ NLRP3 ¥ ah 7l 4l /D R K H
100 mg/ kg — S Rz R, FF 76 18 B 10 4 J8 I s 1
Bt 4 mg/kg WSS H R 0 R A ER AT, ELE LA 25 4 wk'
Xof HRZH R AR 20 4 R 1 A5 FE 1Y 1% DMSO+PBS IRA K
122 BAERRBRKEMNRN 4 H [E 2 i) AR
(N 77 9:00-11:00) , 8 £ w7 RO 52 858 % 45 28 /I Ry
AR HEAT 6 BRI 58 i A ARG T G A R R Al R
BRIRE M 3 UK, BOEE N SR 25 1 0 Y6 DAEAE
PR BRI

1.2.3 BN  Ji 6 R R S AR I S e 0, I L L
TN AL FE /N B, A AL P AL ER 6 H /N BUBUER
BB T 4% 2 BRI T TUNEL Je o FIIRPFGT 25 T
ELERCHS 7 A /)N BCHIR 3k v g 400 IR0 2 4, P T AR Ak i 98
RT-qPCR /& Western blot S

1.2.4 SR BABFRIIR T B R0 B2 20 55 HF 8% 1l )
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W, Fie BRG] B 150 BH 5 A AL I S 2 4 SOD J& MDA 11
KAF,

1.2.5 RT-qPCR 36 Kl M 54 21 & T Trizol ¥,
¥4 IR Trizol HE42 B RNA , 25 41435606 B 11 2 $2 B RNA
FESL A4l | 0D260/280 75 1.8-2.0 YU [H N F W] RNA 4iifiF
e TR S50, ¥ RNA #4544 ¢DNA, cDNA i
i Hieff ® qPCR SYBR Green Master Mix R S AR R 51
HEAT PCR §738 , 938 AT A5AH Dy JE PR G CT 8, i ad 272499k
THEA N IR 2H 21 v 45 L R AR G 3638 KOF-, 51 P 5IE
BIE1L,

1.2.6 Western blot 3238 RIPA 75 11 24 fif W 24 it A0 I i
ZHEY, BCA JaX50) 8 4G I AR Do) 5 20 2 5 B 1 vk R, 100 “C
10 min ZEMEHR FURE A, RS, B R FLUK, B AR, 61,4 C
T NLRP3 —#i .ASC —¥1 . cleaved Caspase—1 —#T . IL-1B
—PLIL-18 — P FE A, =R THE 1 h, Bk,
Image J BRI A S50 K BEAE . B AR &R A X ik 4t =
H AR 1K B/ GAPDH JK 1,

1.2.7 TUNEL 6 B /N IRER , 286 B 2 BE R K 1
THIEB A S A A IR A (3 pm R ) %R
TUNEL %2 838050 & i B 5 % H b 47 TUNEL Y68, 8 i
R e Sl 1 I LTV e
L (9% ) = TR T 200 B/ PREET v 40 A 45 e %< 100%

Gt om0 A A BRER R SPSS 20.0 #4:, £F A
IEA T HE GOR AR bR 22 (vts) FoR, 24 1]
Fo AR B 28 2240 M, 4L 1) 7 T L Ao FH 1SD -1 A6
55, P<0.05 #nEFHAGIHHE L,
2HER
21 BEHREN 4 wk WIBREHFHEERIESER)G,
AERT T 3 A5, X B /N B JE O B T B 3 AR R (P>
0.05) , 15 AR5 T it 3j1] 25 1 S A TR0 24 /) U ' BE AR T %
REZH MR AR B2 v T X HRAE (34 P<0.001) o T 98 3 35 1k ik
PRI 80 H/IN B4y [] Bsf i 2 R Bl 3 4 ( P<0.05) i
HEEEFRAK (P<0.05) , B A s A s ), L35 2,

22 RANRAHRIEREXERRBKEXL 29T

=
S ® glwn'mj%rﬁ” Z‘ié%ﬂi}é,*HXiTﬁfézg,:ﬁﬁw:%?ﬁﬂj\%‘%—U%éﬂd\
NLRP3-F 5= ATTACCCGCCCGAGAAAGG -3 EB“EQF%Efﬁ MRAHCEE T I (1 P<0.05 ) Efam%
NLRP3-R 5-TCGCAGCAAAGATCCACACAG-3’ ;\%fﬂﬁgﬁ'u Eﬁz%{@ ( ,5 <0.05); TH Xgﬂng Al 'EJ
ASC-F 5'-CTTGTCAGGGGATGAACTCAAAA-3 1 EAL, USR] i+ NLRP3 S 7 21/ BLAY Ot
ASC-R 5'-GCCATACGACTCCAGATAGTAGC-3  BEFRMR, IRAHR EEHA R (39 P<0.05) , L3 3,
IL-1B-R 5~ ATCTTTTGGGGTCCGTCAACT-3’ AN 0] B2 578 2 /)N R I B2 2 SOD 7K PRI
IL-18-F 5-GACTCTTGCGTCAACTTCAAGG-3’ I MDA T (#4 P<0.05) ; X TR, — S0t e Z 4K
IL-18-R 5'~CAGGCTGTCTTTTGTCAACGA-3’ i AR AL BRI R A 40 SOD /K SF- Tt T MDA B
Caspase—1-F 5'~ACAAGGCACGGGACCTATG-3’ K (¥ P<0.05) , H. &Ml i SR B F5 =R, A
Caspase—1-R 5'~TCCCAGTCAGTCCTGGAAATG-3 ¥ F A ZRE IR A, A & EFE +NLRP3 %
GAPDH-F S -AGGTCGCGTCTGAACGGATTTG -3 41/ AL B A1 ZH o SOD 7K FAIK 1T MDA T (14
GAPDH-R 5'-TGTAGACCATGTAGTTGAGGTCA-3’ P<0.05) L3 4.
x2 WANREEGEEXERRBSKENLLE xEs

. JE LI (D) AR (mm)
25 n S o t ST e ' P

T A ] RIS AR ] AR
xif R4l 16  5.48+0.27 5.41+0.48 0.508 0.614  2.308+0.007  2.406+0.005 45.569  <0.001
TE 5 3] 3 P i A R 21 80  5.24+0.52 4.06+0.12 19.776 <0.001  2.306+0.017  2.886+0.018  209.528 <0.001
F 1.793 22.299 0.461 102.775
P 0.076 <0.001 0.645 <0.001

x3 FANBRHYTHAEENXERRMKENLE (XS n=16)
- E%TE(D) _ » HE’-’{H&&TE(mm) _ , p

LYTIET A TEE HYTHRT AW TH)E
X HRZH 5.41+0.48  5.50+£0.25  0.665 0.511 2.406+0.005  2.506+0.004  62.469 <0.01
PRI 2 4.01£0.11°  3.97£0.13*  0.939 0.355 2.892+0.006° 2.901+0.007°  3.904 <0.01
A R AR R 4.04£0.16"  4.11£0.21%°  2.060 0.048 2.873+0.014" 2.349+0.005"° 140.992 <0.01
ZEME R RIEA 3.99+0.17° 4.22+£0.16°° 3.940 <0.01 2.894+0.010" 2.337+0.005"°° 199.278 <0.01
ZEAMER RN EA 4.09+0.12* 4.3120.24>>%¢ 3.392 <0.01 2.891+0.008" 2.324+0.004““*¢ 253.570 <0.01
AN Zm R +NLRP3 BEhFI4 4.18+£0.22°  4.01+0.19%>"  11.145 <0.01 2.880+0.018" 2.541+0.016"°" 56.340 <0.01
F 73.976 204.763 192.684 194.861
P <0.001 <0.001 <0.001 <0.001

1 . *P<0.05 vs X HEZH ;°P<0.05 vs FEHIZH ;< P<0.05 vs —E M ZALHIHE L ;5 P<0.05 vs M Z R4, P<0.05 vs AWM E

[k i
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2.4 ZENRMWMIRELA R mRNA RiALbE  AXTF X
HEZH BRI 2 /)N B S 2 20 f NLRP3 |, ASC |, Caspase—1
IL 1B IL-18 mRNA [R5 T+ (5 P<0.05) ; A AR
4, AR AR R N B DR A2 2 NLRP3
ASC .Caspase—1 . IL-1B . IL-18 mRNA Yy K[ (1 P<
0.05) , HL. AU iz 2 B3R S FI AR (1 P<0.05) ;4
XA R A, AW &R S +NLRP3 4 gh
FIZH /1N B AR R0 5 2H 40 NLRP3, ASC | Caspase — 1 1L-18 .
IL-18 mRNA AYEIEF & (34 P<0.05) , L3k 5,
25 £HENRWMMBHADETORIELE MY T
HRZH , A5 AL 4] /N B0 R S 2 21 NLRP3 ., ASC., cleaved
Caspase—1 IL-1B IL-18 FH H A F£ L THE (¥ P<0.05) ;
ARXS FARTRILH | — SR AR e 75 /D RO I 4
241t NLRP3 ,ASC . cleaved Caspase—1 IL-1p . IL-18 5 H
MR AL (1 P<0.05) , H — S0 iz 2 19 20050 5 50 =R
T 5 AT UM B 28 i A A, U R R R R+
NLRP3 #3020 /N AL W B 2H 21 F NLRP3 | ASC . cleaved

Caspase—1 IL- 1B IL-18 HH H M FEETHE (4 P<0.05),
WK1 &FE6,

NLRP3 i SR . s s s 100 kDa

ASC e MR SN . e W 27 kDa

cleaved Caspase-1 S e R e a— 22 kDa

IL-1B - s s S S e e 31 kDa

IL-18 s SR S e e e 21 kDa

GAPDH s s ww S — —

Bl 1 Western blot # & A/NRAMBELAAFERRIE,

37 kDa

x4 FBHNBRUMEHRL R SOD K MDA /KFEHILEER (x%s,U/mg)
205 SOD MDA
Xt B ZH 184.69+14.35 6.41+0.53
BT ZH 81.36+7.31° 25.86+2.41"
A R F AR A 115.61+9.58™¢ 20.74+1.37"°
TEAME R DR EA 140.45+12.37° 15.58+1.06"°°
A R 172.33+18.63" % 9.42+0.68
AU B R A +NLRP3 sl 4 129.58+14.61%" 17.39£1.09*"
F 80.499 287.151
P <0.001 <0.001
11 :P<0.05 vs X AL ;¢ P<0.05 vs BEAILH ;°P<0.05 vs SN KA R ;#P<0.05 vs &M R &4 ;' P<0.05 vs &ML R
[SEEred:
x5 FBANMRUMEAL S mRNA RiZHILLR x+s
2053 NLRP3 ASC Caspase—1 IL-18 IL-18
Xt HEZH 1.07+0.08 1.5320.13 1.22+0.17 1.09+0.14 1.37+0.18
FEAIZH 4.39+0.34" 5.91+0.48" 5.73£0.65" 4.83+0.32" 4.91x0.45"
A RN 3.56+0.31° 4.67+0.41" 4.28+0.37" 4.05+0.39" 3.60£0.33"°
ZEME R RIEA 2.84x0.27%°  3.29+0.37%°  3.24x0.31%°°  3.27+£0.28"°  2.57+0.24"°°
AU R A 1.58£0.19"“¢  2.40£0.26"““¢  1.7320.19"“"¢  1.8920.16"“"¢  1.84+0.17""*
M R A +NLRP3 B8l R4 3.21+0.24%"  4.83+0.39%°" 3.95+0.33" 3.74+0.32" 3.85+0.36"
F 241.839 211.991 203.457 245.393 191.064
P <0.001 <0.001 <0.001 <0.001 <0.001
. P<0.05 vs X HRAL 5 P<0.05 vs BERIAT] ;" P<0.05 vs 2z ZANH 4 ;5 P<0.05 vs &M Z R4, P<0.05 vs M H
[SEEed
*6 FANMNRUMBEALAFEQHEMNREISLE (X£S,n=10)
2053 NLRP3 ASC cleaved Caspase—1 IL-18 IL-18
Xt BRZH 0.15+0.01 0.17x0.02 0.13x0.01 0.21=0.02 0.16x0.01
HIRIZH 0.92+0.08" 0.96+0.08" 0.76+0.06" 0.95+0.08" 0.91+0.08"
AR RN A 0.7320.08"° 0.65+0.05"" 0.57£0.05"° 0.74£0.06™° 0.63+0.06""
A R 0.58+0.05"“°  0.36+0.04""* 0.3120.03" 0.41x0.04>°  0.38+0.03""*
AU R A 0.23£0.02"¢  0.24+0.03"* 0.17£0.02"# 0.23+0.02%°%¢  (.24£0.02%
TEME R EFEANLRP3 I 0.4920.0477  0.53£0.04™" 0.44x0.04™" 0.69=0.05™"  0.55+0.04"""
F 296.230 384.851 387.604 364.416 352.877
P <0.001 <0.001 <0.001 <0.001 <0.001

1 :*P<0.05 vs X BEZH ;°P<0.05 vs FHIZH ;© P<0.05 vs — Z M Hz 2L

B,
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26 HEMRHAMRALPHEBATER MY T
Xof BA 2, R AR 2 /)N AL I I 2L 4 O T i R B B £ (<
0.05) 5 AT TR L, — SUM e AR L ) A/ R
o S 2E 28 e 8 T AT 8 0 D (35 P<0.05) , H AU Y
E IR B AR (2 P<0.05) 5 AT S B 3
TR A, U R R+ NLRP3 8 3h 7 26 /) B )
FREZH 2 R T A B A 1S 22 (P<0.05) , WLIE 2 K3k T,
3iTit

T RS 7 B 4 Bk E A A0 HR S4B G BB AT R 2
P Bos, BRI ERE M 02 712, Hd L& &5 /D4
(R AR K 51.9% 7" HAT, AR S W ISR T8I A
HR TR ik BRAE AT ST 00 E Ol 4 IE T B,
MEZRHR BT | A BBz b B2 5 | LA S 25 03R 97 J7 T, A BeT G o i
ARV A, (LI 20 Ty i 22 B 30 0 8 4 il 3 1
KA R B AR AL T T A B, 3T A R B A 0 3 A0
BLEIFIE TR A, & B A A S 76 T WA & A & g ik it vh
P A M, NLRP3 SAE/IMAAE Ry 9 9 K 1) OG5
JATE R HOE 5 22 A IR R 10 & A R SR TR 6
TR B R AN — R A 2R AR KR A,
FEBUR BUAA L S 7 T AR B 2 256, AR LT
NLRP3 A /IMA IR AR BT = S Bz 28 X0 T 5 1 25 1 3 10
/NEUEDE R B RIS B AE A SRR B TG B R i S i A
AR YT HE A

A FAESE W 5T & B A 7 A 0% 208 e 490 o 0 IR B S
TR 1 P S5 ) 7 95 52 o7 >F B 2% A B A Sl W ik g . ik #E
VIR e TR A ST I 37 i A% 308 o 300 o) L v i TR 4 )
ARG 2(MMP-2) | Tl iR b 220 35 A g 2 1 ( p—INK)
()R RN L) e A R JE o SRIMT, ek 3 40 B
WA T AR A S B A B B BIVE A, &
R HRA A Z W E S 5, B Tt RE A i A
YA O At A R, B RSR B T R ST A A b AR
R WS B UM B 2R R A R A I R G Y 9 B AR
PE AT e B S 2R BB R TR R < A AR
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