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3T NLRP3/Caspase-1/1L-1B 15 518 R+ 18 75 81 H
V505 S 25 MUE X LAY 2RI 5 R28 A 3 52

HE, TR LWL, BRE

LWL BE SR A R, WL A RO BT I 5B 548 5, 310053; 2. MITIPEEG kg ; 3. MRIT B2 Ko
W8 — B B

[(BE] B RKREZABNTFZXFARMAYZFG O TR, HiE ¥EZHANSTFHFT A
BAT . WA, 30 RAKRKAMAMS ALmA, BATA, WAM, EFA, FAEB, A, FH6R, 254
STEAZAANT 59459 (kg-d) #FH, BRIFALTHMTH540.5¢ (kg-d) #EF, ARLALTHE
54.0g/ (kg-d) #F, EFMALTHABAKIS. Oml/ (kg'd) #F, A EB, AL T4HEEB,50 ug (kg-d) #
B, BHERIK, $4TREHRIHMER, 2B oK, AABETIKEIRERSMEE> AT OWE, FAE
EE A FE, A iFA, RFREAM, B oA, fAEFB,FM, FAINMEIL, TG, i
BiafE B -5 R B FR28 M e A5 A A (RAIFE R e iF FREANE), BT OUfBEAMR T M
AT, EFRFAERIZREMNI0% EF A FE; A, HiFaFa, A hFakkizik
MN10% A8 P BB dn iy YA F B, A A A TRIZRAMAN 0% L Z B, fif, BAMIKLIEI 48 h
J&, FJACCK-8xMmumpnEh (ismiosdE, 4 %), Pl/Hoechst 3 A 4n i 8 ==, Wi 4 & 5%
JRR LR AE; RARA FENFREAL (ROS) &2 LIEKLK. Western Blot ik . qRT-PCR % 2 5142
M NOD 4 2 k 3 7 G 45 H) 3% & 3/4F PR AUBA 09 R AR+ & G B 1/@ e A-% 18 (NLRP3/Caspase-1/
IL-1B) {55 @348 %% G %A mRNA &iA, Z5R 5k R JE 20 mmol/L 89 L- 4 R B3 4L 22 4m it 48 h VA 320 it
PR, B amrbis, BA R M & FEIK, @iedrdl £ %, Pl/Hoechst 3 &, 4m it 5 K 5% B F
YA, @ ROS4A & . NLRP3/Caspase-1/1L-1B 48 % & & & 3 mRNA &£ 791 & (P<0.05), HALA
kiR, &b E TRA LR EIARHRRAZERE (P<0.05), HA 5 @ik Bikdrs & P/
Hoechst % &, 3¢ %32 & F 314 . ROS4 % . NLRP3/Caspase-1/1L-1B 48 % & & Z 2 mRNA f k48 T4 42 £ B,
F (P<0.05), A7 fiksn, B i 28 PI/Hoechst 3¢ & 52 %38 % T 394K T oA B sid20 (P<0.05)., &7 &
H4ANLRP3, ATARE 5 EAEE G (ASC). Caspase-1. IL-18 mRNA &k T 5 M ik2a. B ik (P<
0.05). Z&it @ %A B V5 7 7T 4818 i #9%) NLRP3/Caspase-1/IL-1B 12 5 i@ 5%, W 242 H a0 Ircn, K
A AL AL AP 2R T, kB AP 2R AR

[E4iA] RAMARR; Wiv2; @EZHBNSF; @A, EHAE; NODH Ik FEGLEHBEG3;
SRR R ARBRA T HERGH; G@mienk 18

JE T YEHR (primary glaucoma, PGA) JELA &, R bk, M TH, AR AN, Fi
PR 25 22 4 R BT A0 S R A 1 22 3R 5 — KEH TR IR B, FFRRHE & PCGA W08 ML, 90. 96%
g, JUEDEI R TAE . AT Y. EORIRATH)E T BERIIFLUE ' EEE A V5 A G
hEEse “HET U, ThEIRITEOCIREA B SYEOCIR LI, G RN 40 R 4F, I RIS
JrR . A BRI Z ARG IR 0, A WESLE 5 H V5 7 Al AR E PGA BB IR . ol
S TE . A AR (82074497) PRI KA D Aok 2 21 24 )22 )R, AT AR A Il i AR
54 mIREH :1323177129@qq. com AR 27 Pk e
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PURHESE 7 R, NOD REZ AR HER [ 4% 4 e
3/ B R 1 R A Z R R 7 2 g 1/ 4
fi /% 18 (NLRP3/Caspase-1/1L-18) 15 = i % 7
TR A & rp il 2 CAE/E A, H NLRP3, 1
MBS FEE A (ASC) A 4 M A 2 18 [ 1A
(pro-Caspase-1) 2l A% i NLRP3 % 1 /)N {4 3 i
Caspase-1, YI#| pro-IL-1B/IL-18 F=AEfE R F.
I HEE A 22 T R i/ PR AR 0 S, NLRP3 25 3R 1A
Hom, FECANMET . RS, JH¥E NLPR3 3%
5, DGR IR 2 TR R AR T RE, AT A SR
LT JIES T A 2 2R R28 AU AR T~ ', R28 4l 5
P BT e FRR A BRI 56, TR THLLE
S HIR T 400 1) 40 o 1) g SR P A i B ey 7 BT,
AW 5T L N NLRP3/Caspase-1/1L-1B {5 5 18 & 45 7%
W55 H VS 1A YT PCA ML 2535045 0 7T e AE
BUL, S R PR SRR . A5 d L Wi s rh
AR FS YR ZE B A, S TACUC-
20250421-06.

1 #&RERH*
1.1 @Rz

0 JIES A 200 B 2R R28 4, vl g R Bt
R A BEfif i G W 2 L R BE R R A
JE A BB 2 . IRAE T S B DMEM 3555 38 (&%
10% G417 . 1% FHE-5HEER), 37 °C. 5%
COSEFE . Y% FE 15 80% i H -1 o

T ARV T 2 SD R 30 L, 8~12 J&i%, fA&
Fite (200+20) g, WA b5t 2 R 42 5055 3h Y
REWRAR, LRYIFTUES . SCXK-(50)
2021-0011. 7ERIBVL A S 245 K 2% 5l ) 52 36 %6 35
P FE 3R, FiR (213) C, BF (60+10) %,
12 h fEI, B985 H.

1.2 #Hw

WEHEHNS . JesEi 15 ¢, A& 15, I
H15g, RE20g, MILF20g, AHHH 20 g F
EHPTT AT (LS 15 ¢, 4 15¢. IE
15¢) MBAETT ((RE20g. ML F20 g, AiE
20 g) o H 2 B IR VT AP I 2K B I A — R e 4
HE L pR R S I TR B 5 A2 5 g/ml TR B
W, MIRKE, 4 CHRIF. BAERB A (LR
TR RN AR AE], 5. V104142),

1.3 ZZXA5MNE

L- &R (BT i T AR R B0 A B2

A, L5 62010036) ; & BE DMEM/F12 1 3% &

(Gibeo 23 7, 165 : MA0213); J&Z4FIfiE (FBS,
Hyclone A F, b5 : 10091-148); REHB [ B
W E) EARAR, L5 CC-5012];
Annexin V-FITC (Invitrogen 73 7], Hit5 : BMS500
FI-300); ftfbpne (PI, 5. 17515) . Hoechst
33342 A (L5 . C0031), Solarbio Sl ; Tri-
tonX-100 (Sigma /A ], b5 : X100PC); 4',6-—Jk
F-2-JRFEmWE (DAPIL, Hit%5: R37606) . 2,7- %
W& L MREE (DCFH-DA, it'5 . S0033S) .
BCA R Ik BEI e 150 & (4t . CHEMOO1), I
WE = REWHEHARARA A5 PowerlUp SYBR
Green Master Mix ($t5 . A25742) . Witk 5385 &
(It . 4368813) . FHif IgG (H+L) —hi (4t
. R37120), Thermo /A Hl; &G (Millipore/z_\\
A, 5. WBKLS0500); NLRP3#i{& (Novusbio
Al, b5 . NBP2-12446); Caspase-1 $iLi& (Hit
: A21085). ASCHUA (Hit'5: A22046), Abclonal
Al IL-1BHUIR (Affinity A#], #L5: AF5103);
RIPA 4l Jifd 24 i & (Abcam 23 ] , 41t 5 : ab288006) ;
Trizol (Invitrogen o], fiES . 15596026CN); ECL
BN AR (B B A RAR, it
5. 36208ES60) .

W (2 va Bl Sl B TR FRZS F) L Motic
AE2000%); ZUIfeER G R4 (£EGEAH,
LAS500 £ ) ; BHRAL (36 [H Biotek 24 1], ELX808
A1) 5 K& JE HL Pk X (Bio-Rad 23 &, 041BR49837
) HERIESEE (Hm-kylin/AH], AXH-B#); %
AL (Beckman Coulter A7), B73613 %),

1.4 P HELH hFHHE

30 HK BRI 45, il BE LA AE B A5 BE DL
SYRATTH . B4 HHEA . EWd. fER
B, 41, F6 X, M (B Irikae) R
THAHEIIOE P R AR, A2 E=IR IR
RSP HERG i A GRIRRIIBD) <3557
FENTREEE, AL RENRE R 10%, M4
FTHAETEBHEHN S 9.5 (keged) #EF,
MATEL Y T )7 40.5 o/ (kg-d) #EH, WHHEHA
BTHENTSA.0g (kged) HEH. EWUALTHEIE
K18.9ml/ (kg-d) WEH, #ERBHALTHER
B, 50 we/ (kg-d) #EH . WHBEE 1K, ELLTX
JE M B SBKCR L, 43 B LY
1.5 @RS

¥ R28 A Fp T 15 M h 24 hm , Fa AR AL
IX10°/N 40 AR 6 fLAR T (bl aRst), 4300l

N oam B> 3o
|
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A 0. 5. 10, 15, 20. 25 mmol/L [ L- & &
iz v, BAMERS AR, 40T 24 h Rl
48 h (MM 12 h 5 FFERIEEE, 24 hjg ik A K
BRI ) 5 A A0 A IR TR N5 A 0
37 °C. 1000 g .00 5 min, FF 3, 195 w454
Fin A 5 wl Annexin V-FITC #1110 wl PI, ¥ =040
R (R R 3R o A - &R ] — e
Bf24 h FT48 KA T- R 2R A R E XS, Hpr<
0. 05 B s ARk B Ay Ay S A 10 Oy e A B8, A5 Dok
Bk T R R BT T, DI 8 HH e -
VAR J3E % o [ AT A TR Ay o e S e i
1.6 H@RE Tk

R28 ML 5ras AL . BERUZE | IE R IS 4
EIFMIEL . BAFMEA . HHIMEL . 4%
B, MEAL, R 3K AL, 6L 40 %% 3 R 5%10°
Al FAEFLO. 1 ml 40BN A 96 FL/6 FLAR .
Brzs (A4S, HARA AU R L-A 2R 175540
M50 CR I8 175 S vk BE RN []) o i8S
ey = EAE 1 A 7 N 17 R S | R BN
FRIENNA 10% 1E 5 AL M s 207 Myg4l . sl i
THAL . W L AR BRI IR AL 10% H 2
M3 A2 B, T 4 BRI SR E A 10% 4E4=
KB, MG, A4k ERE 5748 h,
1.7 MERIRAFA Ty ik
1.7.1 CCK-8::#mlmpniE sl P MMpEs s,
2B, 1 ml e E R, RALINA
10 wl CCK-8, 37 °C. 5% CO,ME FEM N 15952 he
FERGHRAN F 0 5E FCAE 450 nm 4b OD {1, 4415286 &
F 3. WMHAEN F= (OD ff,0—-OD H.. ) /
(OD A s —OD L, s ) X100%. HHALHNH]I K= (OD
{E = OD L)/ (OD {EL gy ~ODAEL, 115, ) X 100%
1.7.2 Pl/Hoechst 3 e i:4m sm j A o= EFRIEFR
B, PBSZEMUR VRN 1K N1 ml 4 H G (5 5%
MR E R, 5 wl AY Hoechst 33342 YL 5.3, -
5l PLY AR, HAT; 4 CIEHE 30 min, PBSYE
WK, POLBAMET T ML, B ESOEhRIC i
¥ (Hoechst Y4 {f), 1058 6HRIE k32 100 240 S 1)
Yt (PIYea), HlImage ] 1. 8. 0 (4T
JRT- A (BER /DT 10004 ) 1Y 2¢ o 5 -
IMH o 5 FE V-S4 (0 v 150 ) A4 PR ] 1 I
1.7.3 DCFH-DA 3% RARAT k4] 4a o b & M R4k
(ROS) 4% 0.25%RE AL, Wi EIE
4L, 37 °C. 1500 r/min £5.05 5 min, B4R 15 em,

LY N1 ml PBSZZ MR TER 1 IR, B 5 L
T, 1% 1 : 1000 JG I 1% 5% % He #i B¢ DCFH-DA, %
WM 10 wmol/L; K WSCEE G- 400 M 25 V2 40 B 1Y
DCFH-DA, 5% 4 ffi v B of 1x10°/ml, 37 CHF &
20 min, P& S min$85], JCILTE 55 97 56 08 40 i 3
K, OS5 min, FETEBRAFEALIMEANR DCFH-DA;
o= w1 DY ol I S =T B I L 0 5 b = v 1 Y o
A LightCycler® 96 SW 1. 11516 & 40 M frEAA (1) 24
SR EE(E R ROS i
1.7.4 59 % kx40 28 e NLRP3, Caspase-1
Ak FRFEAE, BALMA 0.5 ml ) 4% 2 5 H
[ %€, 0.1% Triton X-100 3%k . —¥HL (NLRP3 1:
500, Caspase-11:500) #¥E 2h, —HilEHFE 1 h,
DAPI&E 4%, Tmage J 1. 8. O AT/ o HeomE .
1.7.5 Western Blot 7% # ) 28 i ¥ NLRP3. ASC.
Caspase-1. IL-1B & & /K-F RIPARFHK (FHEA
BEDHIF) vk EZ4# 30 min, 37 °C. 12 000 r/min
B0 15 min, B0FE42 15 em, BT . BCA A
M 562 nm W56 . 80 V/30 min—120 V/60 min
¥, 200 mA {254 60 min, 5% WS4 WIEH 1 h, —
Pt (NLRP3 1 : 500, ASC 1 : 2000, Caspase-11:
1000, IL-1B 1: 1000) 4 ‘CiF#, HRP —Hi (1:
20000 HL /1 = 10 000 HL L) EHIFHE 1 h, ECL
5 . pro-Caspase-1 JE Caspase-1 TR NG
cleaved-Caspase-1 J& % fL JE 3, pro-1L-1B J& IL-1B
HIAAR B BF 545 R K W T pro-Caspase-1.
cleaved-Caspase-1, 1L-18. pro-IL-18 7K, LA B-actin
HNZ, DIHMZE S NS EA Z FRRSHE M
EHKFE.
1.7.6 qRT-PCR X4 M NLRP3. ASC. Caspase-1I.
IL-1B8 mRNA #83F £ 35 &  Trizol AR EURNA, W%
SEIRF & A L cDNA, B0, 2 ml PCRA, 4 IR0 4%
SRARR G B P BC R SN, S B it gy 4 e
34, PCRZAMF: 95°C 15s—60 °C 1 min, 407E¥R,
20T S RIBTL A FAEY TRA A
AlE, Wk,
1.8 %it®7ik

& GraphPad Prism 8. 0 Zb ¥, 1= K4
Bris RAE S B b 2 (xes) FoR, 4L
MSEAEA LA, Jr 2SS A R g, Ty
ARFFHI RS, 34 K DL F 2 a) e e o R 2R
ZH. LLP<0.05 WZERA G5 L.
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&1 NLRP3. ASC, Caspase-1 . IL—]B%EH%J?@J
Table 1 NLRP3, ASC, Caspase-1, IL-1B

gene primer sequences

S 75 (5" 103") K
B /bp
NLRP3 [ if GGAAGATGTGGACCTCAAGAAA 110
T GATCCAAGTGATCTGCCTTCTC
ASC 7 TTGCTGGATGCTCTGTATGG 112
T AGGCTGGAGCAAAGCTAAA
Caspase-1 ~ I'if GTACACGTCTTGCCCTCATTAT 99
T GCAGCAGCAACTTCATTTCTC
IL-1B I3 CAGTGAGGAGAATGACCTGTTC 125

T CGAGATGCTGCTGTGAGATT
1:: NLRP3, NODFESZARIE 45 EE 11135 ASC, T
RIELFERE A ;. Caspase-1, & BIERRR R ERRRF PR A 1
IL-1B, EAIMIAFR 1B,

2 R

2.1 L-B& B35 R28 4 e 4 T TR & F
A A i ik 25 R

FK2~, TH24 hish, 50 mmol/L ¥ Ji W] s} [a]
&8, 10, 15, 20, 25 mmol/L ¥ + 15 J5 40 il 4
TRBETE (P<0.05); 55, 10 mmol/L ¥ &
Fe#e, 15, 20, 25 mmol/L ¥e B T 15 40 i 8 72 %
BEFE (P<0.05). TH48 hif, 50 mmol/L
W RE RIS ] LA, LA &8 VR B T 1015 2 B g 12 %8 8
BETE (P<<0.05); 55, 10, 15 mmol/L¥JF 1L
B, 20, 25 mmol/L e BET T 40 ML H 744 i 25 7
= (P<<0.05); 520 mmol/Li)E L%, 25 mmol/L
VB T TS 4 O T W (P<<0.05) .
178, 20, 25 mmol/L T Tl 48 h B it 40 Jifd i 1~ K
BEETAEKE 240 (P<0.05), HM, ALk
FHUR BE 20 mmol/L 9 L-2 & 2 b PR 21 i 48 b Ry ifs
A LB AR 25 A
2.2 XA R28 4 E F R AR R rbik

Fi3m, SEAYEK, BAIA . EW G
A, A B, I A 20 A TS R REAL, BN
TE B LY 20 40 M i 2 7k (P<<0.05) . S
ZHEREL, BRIE® MLIE AN, FARAS 45 245 1003 4 40 i
FEWE R T, M R REIR (P<0.05) .
YA B, MEA LE, 07 miE4 . s imiE
ZHFNBH H s A0 A7 R A 25 S e E
X (P>0.05), {HA0EI0H R (P<0.05).
AT . G L 2R B B I3 2H 40 B A TS
FWHPREF TG EE L (P>0.05),

R2 OAFME LB ARIE T R28 QB 24 h . 48 W5
2N TR
Table 2 Comparison of apoptosis rates in R28 cells after 24 h
and 48 h of L-glutamic acid-induced injury

at different concentrations (%, x=+s)
e FEARSL 24 hHT R 48 hiffT- %
0 mmol/L 5 2. 80+0. 28 2. 600. 06
5 mmol/L 5 3. 04+0. 30 4.58+0. 07"
10 mmol/L 5 3.16x0. 16" 4. 62+0. 67
15 mmol/L 5 6.97+0. 94" < 5.59+0. 01"
20 mmol/L 5 5.53+0.37V "< 20.00+0. 05 < ¥
25 mmol/L 5 7.58+0.69” " < 34.444+0.16" "

e oa) 50 mmol/LEEFHE, P<0.05; b) 55 mmol/L ik
BEH#, P<0.05; ¢) 510 mmol/L¥E ¥ H#, P<0.05; d) 5
15 mmol/LIEFE L4, P<0.05; e) 520 mmol/LHEE LA, P<0.05.

10 - 24h
a) = 48h
= 304
¥
I a)
= 201
=
=2
ES 104
T T T T T 1
0 5 10 15 20 25 30
LB B B /mmol - 1!

H:oa) [l—#eE 5 24 h b5, P<0.05,
U AR L4 SRR R28 A1 A48 45 24 h Al
48 h ML T3 LA
Figure 1  Comparison of apoptosis rates in R28 cells
at 24 and 48 hours following induction

by different concentrations of L-glutamic acid

|3 AU R ARBAFIE R S A R LA

Table 3 Comparison of R28 cell survival rates and inhibition

rates in each group (%, x+s)

415 AL FAG R i
25 4l 3 100.00+1. 41 3.03+0. 10
R 3 71.00£2.96°  20.930. 15"
TR IR 2 3 69. 04+3. 11 19. 590. 06"
YEEZR B, ML 24 3 86.87+5.39" " 7.23x0. 26"
AT I A 3 92.93+3. 16" 4.47+0. 51" ¢
B IL 4 3 92. 99+0. 19" 4,9620. 37"
W H i 4 3 93. 17+1. 44" 6.01x0. 99"

H:oa) AR, P<0.05; b) SHE4ILE, P<
0.05; ¢) SZEAER B, MUGL L, P<0.05,
2.3 &1 R28 @@ & Pl/Hoechst 4 &, 3% X 5% 7 3
[Ny

T4, HEAHE, BRI FIE R EH
i 5 G B S E TR (P<0.05) . SR
P, 2Oy mvEd . s iniga . W1 E i i 2 K 4k
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A FR B, MG A 2GR BE - EIREAR (P<<0.05);
YA R B, A LR, 207 IS4 . B i
20 . W H g 4200 B EREL (P<0.05);
T MIEA . i 2 2GR I EAL T E
M4 (P<0.05). 44 R28 4H 2 PI/hoechst XL 4k
S SN WINES PN

£ 4 K4 R28 4l PI/Hoechst 42 (4,5 00 Ji - ¥l

Table 4  Average fluorescence intensity of PI/Hoechst staining

in R28 cells in each group (x+s)
4151 FEAEL PG EET-

A 3 135.26+0. 14
e EiE| 3 296. 13£0. 33"

T I3 4 3 283. 72+0. 64"
é‘ﬁei%ﬁ B, M4 3 278. 64+7. 61"
A7 Mg A 3 232.10+0. 49" 2 ¢
B I A 3 234, 57+0. 71" 9
BT H 13 2H 3 246. 17+3. 64

e oa) SEAALE, P<0.05; b) SHEYHLE,
0.05; ¢) S4EAER B, IMIEHLE, P<0.05; d) Hﬂﬁlﬂn‘n«ﬁfﬂ
HeAs, P<0.05,

2.4 Z41R28%m e P ROS & NLRP3, Caspase-1 %
K% AR

TSR, SRR, BRI FIEE 5 4
4 it HF ROS J2 NLRP3 ., Caspase-1 2¢ 58 B 1 155
(P<<0.05). SR e, HA4 il vE 4 4n i v
ROS K NLRP3. Caspase-1 2¢ Y658 & I RFEAR (P<
0.05). S4ER B, IMEALE, 2T MigA g
i1 ROS }2 NLRP3. Caspase-1 9¢GH8 B ¥ &AL, &
JH il 3 2H AN B H IS ZH A0 NLRP3 . Caspase-1%¢
JE5R FEIRRFEAR (P<<0.05). @7 M4 . o i
4L, W H 541413 ROS & NLRP3., Caspase-1%¢
JGREE 2= R BTG R L (P>0.05),

Hoechst Merge

A, A4 B, T%F“ﬁ; o, IERIMIEL; D, &7
W B, BiFIEA; F, BEHMEH; G, 4R B MM,
Exfﬁ)mdfﬂﬂ]ﬂﬂ)ré (Hoechst ) 5 £1 (a5 bRt Jy 52 40 4
R aniE iz et (PIY () ; Merge 7 Hoechst Fll PIAYA .
B2 41 R28 4iiffl Pl/hoechst XYL 5 6L 18] (x50)

Figure 2 Fluorescent double staining images of R28 cells

>

=}

(3]

e}

m

i

[

using PI/Hoechst in each group (Xx50)

RS HHAR28UMIH ROS, NLRP3. Caspase-12¢ 3630 ¥ FL T

Table 5 Comparison of ROS, NLRP3, and Caspase-1 fluorescence intensities in R28 cells among groups (x+s)
20 51 FEA AL ROS NLRP3 Caspase-1
ZH 3 1085. 50+248. 76 92. 58+0. 71 106. 590. 71
i EES| 3 190 117. 50+6641. 71* 142. 73+0. 71* 155. 61+1. 48"
WEH MR 2 3 23 275. 10+536. 69 137.77+1. 419 139.01+0. 78"
Yer: B, M4 3 15 507. 75+1372. 57" 129. 15+0. 71" 124. 63+0. 14"
475 M2 3 8471. 45+402. 70" 111.45+0. 717 116. 90+0. 42"
B LT 2H 3 14 112. 90+850. 37" 110. 41x1. 417 117. 08+0. 78"
LiNENIIREEE 3 14 826. 70+1616. 73" 110. 68+1. 41" 116. 95+0. 57" ¢

. ROS, WPESHE; NLRP3, NODRESZIRIGE (45 M 1 3,

Caspase-1, P aRp) KRR IEE A1,

a) HaHgitEr, P<0.05; b) SETBILIHE:, P<0.05; c) S4E4:E B, MIEA A, P<0.05,
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2.5 ZAR284mAe.F NLRP3. ASC. Caspase-1. IL-1B 2.6 ALR28ZmAeF NLRP3, ASC. pro-Caspase-1.
mRNA F ik rbig cleaved-Caspase-1, IL-1B. pro-IL-1B %& & 7/K-F L

Ko, HaHAE, BRI ANEH I 2 RTm, HaEA LR, BRI ANEH i 2H
MR NLRP3 . ASC. Caspase-1. IL-18 mRNA ik NLRP3, ASC. pro-Caspase-1, cleaved-Caspase-1.

YTt (P<0.05). SHRIZH HeE, HAA g4l IL-18. pro-IL-18 2 FI/K T8 (P<0.05). 5
NLRP3. ASC. Caspase-1. IL-18 mRNA 353 T BORIZ oAy, Mg . SR g4 . 0 s
(P<0.05). S54e/E % B, MG HE, 207 Mis4dl. 2 M2 K B, ML 240 NLRP3, ASC. pro-Caspase-1 .
i AT IMLIE 4 . B H I 3E NLRP3 . ASC. Caspase-1 . cleaved-Caspase-1. IL-1B. pro-1L-1B & FH /K5 [%
IL-18 mRNA FiEH¥ T (P<0.05). 475 Il i 41 filt (P<0.05). H54EAE B, B4 L, £Jrim
NLRP3. ASC. Caspase-1, IL-18 mRNA Fk¥KT T 445 16 b5 8 UK Y BRI, I I 35 2 ASC.

BT . HEIMEZH (P<0.05). il ML pro-Caspase-1. cleaved-Caspase-1. pro-1L-1B & H
L NLRP3 . Caspase-1 mRNA 15 T M H L35 42, JKFREAR, B H L 2 A pro-1L-1B 2 F /KPP
ASC . IL-18 mRNAfX T H ¥4 (P<<0.05). (P<<0.05). 5MHIMEH b, 4 Mg ASC.
R6 RN NLRP3 . ASC. Caspase-1. IL-18 mRNA 3k H#
Table 6 Comparison of NLRP3, ASC, Caspase-1, and IL-18 mRNA expression in R28 cells among groups (x+s)
2051 FEAEL NLRP3 ASC Caspase-1 1L-18
25 A4l 3 1. 000. 01 1. 00=0. 01 1. 01x0. 01 0. 99+0. 01
BRI 3 87.97+0. 01" 98. 44+0. 04" 109. 06+0. 03" 43. 45+0. 05"
TEH M54 3 86. 88+0. 01* 82.02+0. 034 99. 66x0. 04* 44, 02+0. 03 *
4R B, IMLTEH 3 23.33x0. 01" 27. 36x0. 08" 20. 76x0. 05" 12. 03=0. 03"
A7 I 41 3 2.9620. 01" 2 3.08+0. 02" < 2.86+0.03" 2.65£0. 04 V)
BT I 2 3 9.35+0.02" ¢ 9.75+0. 03" @ 10. 82+0. 01" < 6.85+0.03" ¢
CINENIRCEE 3 8. 75+0. 002" 10. 52+0. 02" 8. 85+0. 01" ¢ 8.31+0. 01" ©

:: NLRP3, NODHFEZARIAGE 45/ BRI 3; ASC, PAT-HDCHESFESE s Caspase-1, MR KA E MRS EE A 1; 1L-18, 1
LA 2R 1B

a) R E4IILE, P<0.05; b) SEAIHE, P<0.05; ¢) S4ERB,MIEALE, P<0.05; d) SWIHMIELALE, P<0.05; e)
S5 migd iz, P<0.05.

KT FHUR284MEH NLRP3, ASC, pro-Caspase-1. cleaved-Caspase-1, IL-1B8. pro-IL-1p £ FH /K- Heie
Table 7 Comparison of NLRP3, ASC, pro-Caspase-1, cleaved-Caspase-1, IL-1B, and pro-IL-1B protein levels

in R28 cells among groups (/B-actin, x+s)

2151 FEAKL NLRP3 ASC pro-Caspase-1  cleaved-Caspase-1 1IL-1B pro-1L-1B
e 3 1. 000. 43 1.00+0. 17 1. 000. 53 1.00+0. 12 1. 00+0. 17 1. 00+0. 20
kel 3 2.37+0. 10 2.96+0. 24" 3.45%0. 17" 7.01x1. 24" 2.54+0. 57" 3.7420. 21"
IEH I35 26 3 2.07+0. 129 2.40+0. 13" 2.94+0. 417 5.40+1. 37" 2. 14£0. 35" 3.10+0. 16"
HerE B, ML TE A 3 2. 00+0. 12" 2.11+0. 19" 2. 44+0. 28" 3. 56+0. 44" 1. 88+0. 23" 2. 50+0. 26"
A7 L 4 3 1.32+0.47" 9 1.25+0.23" 2V 1.28+0.60" 1.65+0. 12" ¢ 1.28+0. 13" 1.4040.31” ¢ @
B I 2 3 1. 57+0. 38" 1.57+0. 30" © 1.61+0.53" ¢ 1.99+0. 07" © 1.44+0. 17 1. 84+0. 25" ¢
W 13 4 3 1.78+0. 16" 1. 75+0. 28" 1. 89+0. 58" 2.39+0. 49" 1.53+0. 15" 1.93+0. 39" ©

#: NLRP3, NODAFESZIRMER M 3; ASC, JAT HCHE SRR ; pro-Caspase-1, 2R 1 R A SRR S 1 2R R 1 A iA
cleaved-Caspase-1, 22 MEERAY KA RIRFEFPERE B 1IGALIER; 1L-18, F4IAN2E 185 pro-IL-18, FI4MMEAF 1B HIA,
a) AU, P<0.05; b) SEBALE, P<0.05; ¢) S44EFEB  MuG4LE, P<0.05; d) 5P HIMEHLLE, P<0.05.
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Figure3 Electrophoresisplots of NLRP3, ASC, pro-Caspase-1,
cleaved-Caspase-1, IL-1B, and pro-IL-1B proteins in R28 cells
in each group
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Effects of Tonggiao Mingmu [V Fromula (iE#5WHIV5J) -Containing Serum on L-Glutamate-Induced R28
Cell Damage Through NLRP3/Caspase-1/IL-1(3 Signaling Pathway

GAO Qing'?, SUN He’, WANG Liyuan’, PANG Qingbao’

1. School of Life Sciences, Zhejiang Chinese Medical University, Hangzhou, 310053; 2. Heilongjiang University of Chinese Medicine;

3. First Affiliated Hospital, Heilongjiang University of Chinese Medicine

ABSTRACT Objective To explore the protective mechanism of Tonggiao Mingmu IV Formula (#@%5W HIN 575 )

on glaucoma-induced optic nerve damage. Methods Tonggiao Mingmu IV Formula was divided into Shugan Formula

(#i#T77) and Mingmu Formula (W H7J5 ). Thirty rats were randomly assigned to whole formula group, Shugan group,



‘? E 2 E 2025449 A % 66 155 18 W Journal of Traditional Chinese Medicine ,2025, Vol. 66, No. 18 + 1933 -

Mingmu group, normal group, and vitamin B, group, with five rats in each group. The whole formula group received
94.5 ¢/(kg+d) of Tonggiao Mingmu IV Formula by gavage; Shugan group received 40. 5 g/(kg*d) of Shugan Formula
by gavage; Mingmu group received 54.0 g/(kg+d) of Mingmu Formula by gavage; the control group received
18. 9 ml/(kg+d) of distilled water by gavage; and the vitamin B,, group received 50 pg/(kg=d) of vitamin B,, by gavage.
Administer oral gavage once daily for 7 consecutive days, then collect blood from the abdominal aorta and isolate serum.
R28 retinal precursor cell lines were divided into blank group, model group, normal serum group, whole formula
serum group, Shugan serum group, Mingmu serum group, and vitamin B,, serum group, with three replicate wells per
group. Except for the blank group, all other groups employed L-glutamate to induce R28 cell damage using optimized
induction concentrations and durations. After modeling, the blank group and model group received no serum interven-
tion; the normal serum group had its medium removed and replaced with 10% normal serum; the whole formula serum
group , Shugan serum group, and Mingmu serum group had their medium removed and replaced with 10% serum
from the corresponding herbal formula group; the vitamin B, serum group had its medium removed and replaced with 10%
vitamin B,, serum. After 48 hours of continued culture, cell viability including survival rate and inhibition rate was
assessed using the CCK-8 assay; apoptosis rates were determined via PI/Hoechst dual staining, comparing mean fluo-
rescence intensities; reactive oxygen species (ROS) levels were measured using fluorescent probes; immunofluores-
cence, Western Blot, and qRT-PCR were used to detect the expression of proteins and mRNA related to the NOD-like
receptor protein 3 (NLRP3)/Caspase-1/IL-1 signaling pathway. Results Cells were treated with 20 mmol/L. L-
glutamate for 48 hours to induce a cellular injury model. Compared with the blank group, the model group exhibited
decreased R28 cell viability, increased cell inhibition rate, elevated average fluorescence intensity of PI/Hoechst
staining, and increased levels of cellular ROS, NLRP3/Caspase-1/IL-1 -related proteins, and their mRNA expres-
sion (P<<0.05). Compared with the model group, all serum intervention groups showed varying degrees of improve-
ment in the aforementioned indicators (P<<0.05). The whole formula serum group demonstrated superior effective-
ness to the vitamin B, serum group in reducing inhibition rates, mean PI/Hoechst staining fluorescence intensity,
ROS levels, and mRNA expression of NLRP3/Caspase-1/IL-1B -related proteins (P<<0.05). The mean PI/Hoechst
staining fluorescence intensity in whole formula serum group and Shugan serum group was lower than that in the Mingmu
serum group (P<<0.05). NLRP3, Apoptosis-Related Speck-Like Protein (ASC) , Caspase-1, and IL-18 mRNA in the
whole formula serum group was lower than that in both Shugan serum group and Mingmu serum group (P<<0.05).
Conclusion Tongqgiao Mingmu IV Formula may alleviate programmed cell necrosis by inhibiting the NLRP3/
Caspase-1/IL-1pB signaling pathway, thereby effectively reducing retinal neuronal apoptosis and achieving optic nerve
protection.
Keywords primary glaucoma; optic nerve; Tonggiao Mingmu 1V Formula (#%5 W HIV 575 ) ; apoptosis; reactive
oxygen species clusters; NOD-like receptor protein 3; cysteine-containing aspartic protease 1; interleukin-13
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