Advances in Clinical Medicine IfiREE243 &, 2023, 13(3), 3875-3882 Hans X3
Published Online March 2023 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.133555

GABASZ (B zh 374 T ARAE B 3 2 hE 2 B2 Y
BTMERAEXRRTIZE IR

KB, AFHC, HREH, L O#RY

“HRBREEE, LR FE
HBREMEER, LR FE

Weks H . 202342 H15H; FHER: 20234F3H10H; KA H: 20234F3H17H

=

HE: MEGABA AR Z A A7 IMuscimol X TR HEE IR TNF-a. IL-18REHIATEH EXTIRERE
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Abstract

Objective: To investigate the regulation of GABA type A receptor agonist Muscimol to the expres-
sions of TNF-a and IL-1f and the effect on ocular surface repair in mice dry eye models. Methods:
Female C57BL/6mice (7~8 weeks) were injected subcutaneously with scopolamine solution (3
mg/mL) in a dry environment. After 14 days, the mice were injected subconjunctivally with Mus-
cimol solution (3 mg/mL). Tear secretion, fluorescein staining score, and HE staining were ex-
amined on the 1st, 3rd, 5th day. PCR and ELISA quantified the mRNA and protein expressions of
TNF-a and IL-1p. Results: All the clinical indexes demonstrated a recovery trend after Muscimol
treatment. Tear secretion increased significantly (P < 0.01), and fluorescein staining score de-
creased (P < 0.01) on the 5th day. HE staining showed that the corneal epithelium damage had re-
paired in the Muscimol treated group. The mRNA and protein expressions of TNF-a and IL-1f in
the Muscimol treated group decreased significantly (P < 0.01 for all) on the 5th day. Conclusion:
The application of Muscimol can inhibit the expression of inflammatory factors in the conjunctiva
of dry eye model mice, and promote the repair of ocular surface.
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1. 518

FHRAE & — i W) 22 R 2R 51 R IR RSO, AT PR EANE . W B B BEA R e SRR, I
AR HR R IE i, MEEMEOL T, BE SRR IR I AROE, AR AR E R . B9R L
B A AR AR I R [1] - 7E 50 % AL i A P BRURE 1) B3 SR AE 5%3 30%2 8] [2], Bt B 77 i 1Y)
W Bl WG, HETERS&m, THUESH AR LT, Rl TaERt.

T HRAE PR AR AL 180 oA 56 4 B B, R 3R s 980 S AR D9 A ML I PR 6l R B 52 31 56 . 4k
TE RN PN TE SR A 5 350 T T HRVE (1) 28 RE /82 46 R G 22 1A 15 Th RE R i IR PEAE BR 3]0 b T AT 3 A o 98 i
TEF-HRAE R R R AL A SR, N 7 HRR M8 ARk, Rk H 806 Y 2 9L R 6T R
THRAE . X Ee 2P IR R AR A R Rk, E T VK S IE R 0 3 W IR A R ARAEATRE AR [4]. A BT
WESE, W H MG ST JOE e ) BT IR, FRG SPIR UL SIREA RUR R 97 7 (5]
[6]5 75 /b —TGURFF I S 40 FH G2 b 750 i v 5 ) 0 8 08T S HRBRI 8 , mT DA eSes i M R A A Bt 096
TIRLEEAE R BT HRAEAR[7] [8]0 AH/Z 23R TT I8 H R BB I A BE )RS VH B T RAEIR, B X TR A
BRI, G, D ST IRRE A e B SORENL, SR BRI A R EE R

y-2HE T TR (GABA)FI GABA 324K (GABA-RS)JE A i (1) 2 AN P 2 I R 4. V2 KAL) o
P A A AT GABA 524K, Hax e AR suE i@ HA YU 35 PE[9] [10]. 1k GABA HJ
B 1 AR R (TID) 22 K MEREAE AN KU P4 DG 715 28 /N BRUBSE A rp (1) B B g% [11] [12] . GABA-Rs #3))
7 U 52 B AT CLRR ) 2t B 4%, PRI SARS-CoV-2 4 /)N R A il 46 ™ B RE B [13] [14]. Ak
GABA-Rs FJRefE N —Fogi 2 pitss, BAWRIT TIRERE ).
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2. SCBaMH
2.1 SEHWMR

T B 5 R R SR IR S B B A PR A R SPR ZUENE C57BLI6 /NR(7~8 FY), Sty &k, @it
PR JE, THRIATSSI . KIS A/ W B 5 OUF TR BT MG IR S DU ORIR (e . Py
S I 7F & b B R A BRSSP (K N TE 151845 T (vgkfcz-2006-398) ) A7 FAR BLER AIAR S HLE -

2.2, SCIEFEEME LM

2.2.1. NIRRT R SRR S5

TEEST (10 ), Fat: Hamilton 245 HREHE I FARBEM, EHREIRBFEM thity; 8%7K & &,
H SR BERR AL 1 mIES S, WA AT RAIRAR: REEW, LR w e
PRAT

22.2. XWAY
e 8 8 S IR R £ (Muscimol), 35 [ Sigma-Aldrich 24 & .

2.2.3. RT-PCR X Elisa 8% 7 & 5%+t

RNAiso Plus, 4~ TaKaRa A #]; &f5, F %ML THRAR: TBGeen, KEXAEM TIRARA
#]; Prime Script RT reagent kit, H7A TaKaRa A% /NI TNF-a & 1L-17 BB G2 0 Bl 2 iRk 57 &
% [H Biolegend A .

2.3. LIk

231 MRFREDHEISLE

V48 A 35 (Desiceating Stress, DS) ¥ € J91HIEL(24°C £ 2°C). 1HIE(30% + 5%). fH & X (2.5 + 0.5
km/s). 45 T/INBR 3 mo/mL AR S BRI TR R TS, BER 4 IR(10 AL 13 AL 15 £1L 19 fD), R
R 0.2 mL, HETTERNEIAEE. 14 K5, 4T84/ 3 mg/mL Muscimol &5 T4, &
H1WR, BIREX10ul. T 1. 3. 5 KA/ R 5 IR Ar L B BUREA

232 BRENE

BRI ) 508 16 e SRS, OB /N T IRIE R, RIS M2 & i & —im E T/
SENRPEN 30 1b, ALEAEREAMILA =02 —, WU ZIARAL, HAEAR R B RL mm g SIS R . fE
BITRIANGIT G5 3 R &5 5 Rt &.
2.33. RERARENRE

JE R 5 8% 7K A s 3.5 mL/kg BRIF, FH A= 38 #h7)ORHR 4RI 21 (0 70 RN o BV, S BEIR T 40 42
RN RIS . AR ER KBRS 1 70 Bl DA BRIRES 2 RUOEER, RBUT A B 156 T
2. MERITRTANGIT G EE 3 R 55 5 REHMTIE. MRDHN 4 MRIR, BOREHMT2. 4 DRIRK
PRS2 5 AR X (B 16 7). r R 1
Table 1. Scoring criteria for corneal epithelial fluorescein staining
1. AR ERRARMR BT IE

Vg VA bRt
0 TrRE S
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RAREC, ST 30 PR
RARECL T 30 A ai, (HATRE
PRI RS, EITCRH PR
A BEHRE

AW N

2.3.4. RT-PCR S5

/NS B ZR ) RNA T8I RNAso plus i 7FI#2HX, Hi it NanoDrop ND-1000 43566 5 2 (Thermo
Fisher Scientific) & & . 4% PrimeScript RT 171 & 15 ] 15380 7% 5 & B cDNA K4 SYBR Premix Ex Tap 10 ul.
1% 1ul. cDNA B 2 ul. DEPC /K 7 ul VR & BT 1 5. PCR JBiskAt: 95°C 30 s (FiiAett); 95°C
45s (A81E); 60°C 30s; 95°C 15s (IB-K. #EfH); 60°C 30s; 95°C 15s (¥ fif). CT HH T HikEA mRNA
AR RIE R . SIFFIILE 2.

Table 2. Primer sequences used for RT-PCR
= 2. RT-PCR I+ FTAMSIHF5

Gene Primer Nucleotide Sequence

5-GATTACTGCTCTGGCTCCTAGC-3'
5-GACTCATCGTACTCCTGCTTGC-3'

5-AGCTTCCAGTTCTCCATCGTA-3'
5-TGGCATGTATGTCTGCAGGATG-3'

S-actin (Mouse)

GABAARS2 (Mouse)
5'-ACCCTCACACTCAGATCATCTT-3'
5-GGTTGTCTTTGAGATCCATGC-3'

5'-CGCAGCAGCACATCAACAAGAGC-3
5-TGTCCTCATCCTGGAAGGTCCACG-3'

TNF-a (Mouse)

T XM BT O

IL-15 (Mouse)

F: Forward; R: Reverse.

2.3.5. Elisa S8 /5 5%

J2 B3 7 1 D A XN BRS E TNF-o0 1 IL-1 32547000 ELISA,  LAVPRAE TNF-o0 1 1IL-15 8 (15
K. BAHLEHKT 4°C, 5000 g, B0 5 7l E B BIEw L RIgEAT S8, &M 100 ul EEEINE . 78
450 nm. 570 nm AW EE S EAE . ARYE OD {H, 2l bR ik B 2R I B S AR I E IR
2.3.6. HFAR-RLLEE

NERIRER(N = 3ILLIK)TE 4TI %% B RIS e 3 K, AHIEARE T, JFUIA5 um gl
LW R o VIR IR TR AL G RS K S, DR [ HEAE 62 AR T DA AR <40 Hald.

24. GHEFERZE

] GraphPad Prism 9 f S8 KLt 7553 540 B AVAL B AL EL A R BRI LR ¢ Kk
(Student’s t-test), %411 L] SPSS- 141 77 2 /M Hi(ANOVA). P < 0.05 07 2.5 HLA G514 3.
PHRBORL X £ SEM #5.

3. R
3.1. EIERIh
ZREEW N TN SIS AT 5, AR 14 KA/ BRA IR B IR AU A Btk e e, R85 00
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WHEETE(E 1(b), P <0.01), HEWERERD(E 1), P<0.01). MR RMPEMRELE
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Figure 1. Related indicators in dry eye model mice

1. FRRAE /N RARBUAE KA MR AR

3.2. GABAAR EEE /R ERBLAHHIRIE

JEHUIEH /N RS B4 4Y, J@id Western blot Fl 60 3% 2H 24k 2 Je (G GABAAR 7 45 R 41 4 b (1) 3R 0A
FERL . 25 B REE A 2R {7 E GABAAR £ H IS 5 (] 2(a)), GABAAR £ H (Bra s (1) £ 257
e/ B S R T JE R T e (] 2(b)).

Con

GABAAR 9% ‘! 56 kDa

(@

Figure 2. The expression of GABAAR in mouse conjunctival tissue. (a): Western blot was utilized to detect the expression
of GABAAR protein in conjunctiva. (b): Representative immunohistochemical staining pictures of the conjunctiva (brown:
GABAAR positive cells). Mag, 400x

2. GABAAR /MR EERRB LA AIZRIL. (a): Western blot #&5M45f% R GABAAR EEMIFRIE. (b): ZEEAIRFRM
AR S EES A GABAAR HIIA(KEE: GABAAR FRMAM)LE, HANXFEMIBEGHEUNEL, 400x)%15

3.3. GABAAR #zh7(Muscimol) 3/ i FERSER AT E R

BT T HRRE /N R, Muscimol AbFE i, Ty£T AR 2R VRS I 4% 4/ SRRV A 20 b e, A % ' A e
ERT I 2% 2H /N BRI IR R 00 o 5 FH AL BRUAT 7R85 W T AT M 0 I R A AT HE et 55LE
N, AU REZH /N BB AR B R, MO R A B 22 Muscimol AR EEJE /N BRUTEVR 2
BN, AEIGIRVE 5 BEAG, DUGRER 5 R BN 3 (K 3(a)fE 3(b), #5 P <0.01). FAIRHLY) 1) HE
Jett R, Muscimol AbER[¥ A (] 3(e)) b SR TSI, FETTC/K M BB REZH (1] 3(d)) b i i HES
L, FRIEREABHI I, R, TR RRIRIE . DL SRR, Muscimol 2 3 ik
BT /N T HRE B AR
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Figure 3. The clinical manifestations and clinical scores of Muscimol in the treatment of dry eye in mice
3. Muscimol ;577 /)i FERAERY G AR R IR m R 1 53

3.4. Muscimol #IllTFARGE /)N B 45 5 Fh S AE4H B B F RO FRIE

BT HRE /N EREAL, Muscimol AbFR S, WA /IS BR 45 I 5l 5 45 M5 28 SE DR 1 1) mRINA K B L3R 08
/KF-o RT-PCR 45 R s, AP 5 R M) /NS5 I R IE + TNF-a (4] 4(a))+ IL-18 (1] 4(b)) R IE#E
BRI HRZAAT 035 I . ELISA FSIe &l AR A /KPR, Muscimol "1 1 A7) xof HE 24 A 7 3 1) AH
KRIEH T TNF-av 1L-18 (K] 4(c). Kl 4(d)), ZERMHABAGE X, #—BRAET Muscimol [HT %1
.
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Figure 4. The mRNA and protein expression of TNF-a and IL-1/ in conjunctival tissue of mice after treatment of Muscimol
4. Muscimol &AL ERLE /N FREERELA LR TNF-o 71 IL-18 B mRNA RERRIX
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DED /2 HR 2 G028 [ 871 15 SR A7 14 285 SR [15] o 8 S 3075 5 R IR 2 e S5 52 88 240 i (AP C) PRI 22 i 5|
TR LGS 4 HE T ik LA B S Th R Thi7 40 i 2> 7E R R 2 WA 20 i IR 7 R0 56 i 4 8 2 1 B (MIMIP),
SRR RS JRE[16] [17]. JCit DED VIR R4, —HERREK, RG2S SONIR R
Pl JEEALHI[18] [19]. RHFFTLE AR, DED MlmpRAAR T BRECR T T 40 & (oA Btk = A= 1 B & Sz
PESRE, B 5 2 T 70 HAIE B 1 2 28 40 M PR A i 4 2 T B (MMP) £ DED & L A /R A o ok
FAAE IL-1 TR ZERME R T2 —. 7£ DED B BRI IR R IL-1 (IL-1a A1
AT IL-18) BI3E RN TG AR 4 2 5 PE T BT A4 1L-18 (980D, SR TR 58 45 RO TESE T, 5 IR FRAH LG, 1L-18+
IL-6+ 1L-8 F1 TNF-o FJRIATETIRLR B AEAH ST HRSE A _EFH[20]. HAME DED 38 Hidk I 1 85 i
P, IX BT IO SR R, B MMP-9 Bk i, DT R R R T AR [24]
Kk, £ DED IET7 S0 580 SR Hh 1) G e 20 At B ity s BRI A RE TR T A B 3R IR &8 R B B

AT FLRH T GABAAR fE/NREEIEA A 1L . GABAAR ik I 78 G K A7 AE TS IE 4R
RN 1) GABAARS2 Fll B3 WAL R )it 7508 LR, BS54 il GABA fE RS AN
ST 5 40 P A B A RIS ) e AR A SR B i R 4 i S B RURG T PR AR [22] . GABA RER SR
ARV A RS B R FE AR e R IE R . Ik, BATIHEH GABAAR 7ETHRSE /N BRIATT 1 R E HIME
FARTRESZEAEMZ T, BT HAE S TR A AE . VR4 49 993 HH R Th R o

TR R AP+ TNF-a 1 IL-18 7£ DED EE MHBAIRE H A w, S 5@ RTEMRRE, BughiR
S, S REAIERCE 2 M IER T, AR RAEN RIFER[20] [23]. FFFRRBIA T
YA 2B AR IA GABAAR, BTGS2 GABAAR MBI FIHE PRI T [11] [24] [25] [26].
5T GABAAR HaFI7E S H & e i 8 b it 2k, FRATTIAA Muscimol RT RN DED HIVRYT
PRALHT LS. EARSLISHFFTH, Muscimol G & 1 FHRAE /N B 25 I b R FE R F(TNF-ay IL-18) ISR
ik, FB Muscimol B —EMHLRMEH . Ak, Muscimol ¥6 57 ZEAH N T A58 o) 1 26 /N BV V40 b
B ETHE, ARG AR 25 20, £ W Muscimol 28k T IR R, £ TIRAIGIT 7 T R IERARAEH .
15 H B e VEZOR AR R A v LR AT T GABA X 4 25 40 I 2 it A 1 Rt Ak DR 7 2 b o s, 4t
X T GABA BE R GG YT S AT T 23 (K 7 RS By, IR 5 FRATT A S 56 45 A — 2.

2k LHTiR, GABAAR #a)i7] Muscimol 7] LAJS A2 /)N BT R 7= B RE B, 0] IR /s BR 46 s %
SER T HIZRIE, (EHBERY W WA . UL RS REW, Muscimol BEA %3WH] TNF-a. 1IL-18 )
®ik, ARTBEREKHAL, BENBERREMNKE . RERMEFEASCEQIER 1540 FERITHEE
Muscimol /F y—FiA5 7 /K137 DED MIE 5, ARSER AR oA A 0 B AAHL A
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