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15 e 1 B4 liid NOS3-DHFR Sl 1 b °F- & 6%
- B A A U 1 55 e e 72 T B

LB R BT T
(TP ER A, &R E  050011)

BE B® RNELEH BT B4(AB4) il — &L A S 3(NOS3) - — (MR IE il ( DHEFR ) Bl 11 Jf8 i F- & #£ (OLP) | JZ
YA =R A A s e S LV E AL . ik A5 B 240 OLP (1473 -5 i L AB4 119 43 758 i 15 48 S Ik I A iR G 5%
HAE 4, (IS 2 M (LPS) i3 A LA R 41l il HOK-16B A4 OLP 454, 45 HOK-16B #iiffi43 4 7 4 : Cul ,OLP AB4 |
OLP + 0e-NOS3 (OLP + sh-NOS3 ,OLP + sh-NOS3 + oe-DHFR ,OLP + sh-NOS3 + AB4 41, 4l a1 B0 71 & 8 ( CCK-8) 6l 41 ity 14
B 5 AR i o0 AEA% T R BB A5 19 dUTP 58 11 K By i ( TUNEL ) 75 45 00 2 L 3 12 358 5 i 166 6 88 W% B30 ( ELISA ) 2 1250 &
A0 B bW S T AR 3R (IL) -18 IR ZE R - (TNF-o) (83 B2, 1200 0 0 5 5 2 ok P FB i o 5 8 A R A
5 3 BRI AE Na AR S B84 2 (ASCT2) 54 2 Bl & il (GLS) Rk &R AEWE B %45 OLP,
AB4 153 THE R 5B ARG SC I [, A8 3 3 A S2 888 1, 4030l gy NFE212 (NOSI \NOS3, 5 Cul ZHAH I, OLP 4 HOK-
16B 4% SIFEAK (P <0.001) B T-ZRIE (P <0.01) ,IL-18 5 TNF-o ¥R EE L (P <0. 001) , 45 & Bk 3 Uit 5 48 R BR 2 K
TR (P <0.01) ,ASCT2 5 GLS (K AH IR (P <0.001) , 5 OLP ZifH Lk, AB4 4140 F1 k38 (P <0.05) , Al -5
5 IL-1B8 5 TNF-o B/ (P <0.05) (P <0.05) , 2 B f it 5 43 2R A i IR (P <0.05) ,ASCT2 5 GLS I 3R
TRE(P<0.001), 5 OLP 414H L, OLP + 0e-NOS3 4 HOK-16B 4 1% 1134 /i (P <0.01) P T3 (P <0.05) ,1L-1 &5
TNF-o #FEE R (P <0.05) , & = B B R 5 4 2 IR A I AR (P <0.05) , ASCT2 &5 GLS 45 [ 323K 18055 (P <0.01) 5 fif
OLP + sh-NOS3 4] HOK-16B £ ff1 1% SRR (P <0.05) JHT- %3 ( P <0.05) ,IL-1B 5 TNF-o R BF - FH(P <0.01) , 5 & Bk
B SAEIRE K E (P <0.05) ,ASCT2 5 GLS B [ FikH5R (P <0.001) , 5 OLP + sh-NOS3 414 L., OLP + sh-NOS3
+0e-DHFR % 5 OLP + sh-NOS3 + AB4 £ HOK-16B 4il Jig 3 Sy ¥ (P <0. 001) P T-R3k> (P <0.05) ,IL-1p 5 TNF-o ¥ J&F
TRE(P <0.01) , AR BRI 58 2R AE R FEIL(P <0.05) ,ASCT2 5 GLS f I RIAW (P <0.05) . 4518 AB4 jiid
P NOS3-DHFR il 5 4 2 B e A Qi it i 0 ) OLP g .

KR HRF B B4 A G 3 Al MR B A A QS 1R T & 8

hE4EE R 780.2
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M i “F & #% (oral lichen planus, OLP) J&—7F} 2600

LB M R R A, AR R 22 B OLP i i o |1
P AR 73 12 W BB 5 8 B 1 I A 240 M
SR SO . R, OLP FLiZ T BLyA 7 (1 3 2k
AR o BT W, RS 2 LT RE 6
AL IR 22 B (lipopolysaccharide, LPS) 355
OLP il gt R b 52 M A -3k, dE ihi Ay B T
T BREAR AR AE SN . H Sk 55 2 H B4 (Anemoside
B4, AB4) 2 Hp 25 kA R R B AR L, 7
THURIGST AH M LW AT SR W] AB4 Xf OLP A

2025 -09 —-22 #1k

FTH LA B2 BRI AR H (45 :2021071)

fEE A2 B, 2o, @) EAR BRI, @ (F/E# , E-mail: Liminfrd3 @
163. com

— AL A A 3 (nitric oxide synthase 3, NOS3)
ST A QAT D S R T R R 3
fiff ( dihydrofolate reductase, DHFR) J&H. 5 ¥ 3L K]
Z—"1, NOS3 F kK- B L B i it 3 3 —
SEALRA D AT BES S OLP B R it F2 . BE
TEMIBEFE T 3H] AB4 15 NOS3 2 A AT S8 S I T3
I H AB4 A fEE i E Y NOS3 By RE B 2636 K 5
Bz tEas I R . {3 AB4 2B REGE IR 4%
NOS3 /K520 OLP JEEVYA 5o x5 il
LPS -1 I & £ J 41 s HOK-16B 44 3t OLP 4 Jifd
RS L AS N HOK-16B 4 i385 R TR K3 &
Tt e A I AR DGR BR 22 4k , TR AR ST AB4 %) OLP 1
TEBTEVR T VEHIBLAD .



- 2060 -

ZHEA K FFIR  Acta Universitatis Medicinalis Anhui 2025 Nov;60(11)

1 #MR57FZ%

L1 RXF 58 AC M4 HOK-16B 1 H
¥ ATCC 4107 ( 585 : BFN60804063 ) ; LPS (S5
FHH T 055:B5) AB4 (45 HY-D1056 HY-
NO0205 ) %) H 35 [E MedChemExpress 2\ ] ; Vector . oe-
NOS3 .sh-NOS3 ,oe-DHFR 1858 244K iy I g 75 ¥ 161
HHEARA B | ¥t 3F 4 B Lipofectamine™ 3000
e N B 26 E R R R B A R (15
13000150 ; 4l Jitd 31 %5157 & 8 (cell counting kit-8,
CCK-8) il 7 & W 13 b 5t P R AR HA R W) (5%
5 :SK2060-500T ) 5 A i 5 8 4% 1 1R % 7% 1 4 3 19
dUTP it O K ¥ #5ic (terminal deoxynucleotide trans-
ferase mediated dUTP nick end labeling, TUNEL) 4
LA TR & (LLE50) W A Z 005 B4 YRk
FA PR (45775 :abs50058 ) 5 A 41/ 3R 11-18
(Interleukin-1 B, TL-18) . B 988 IR HE A F-a ( tumor
necrosis factors-o, TNF-ou) [ifF 5 G 058 % BFHR 56 (en-
zyme linked immunosorbent assay, ELISA) Il % iz 57
& (575 PI305  PTSI8) . % 2 TR il fl & (1% 5
D799585-0050) b2 B4 &'t 2 4t (815 Beyolm-
ager' " 600) I H 1 2 2= KA AR B A R
) s RIPA U BCA I35 & 5% v 9 & 4 i ( Poly-
vinylidene Fluoride Membrane, PVDF) | ECL i& 7|,
Hifair ® I % —%% ¢DNA & i, SuperMix i 7] £ |
Hieff ® qPCR SYBR Green Master Mix sy ANE|
A YRR A A IR B (175 : 20115ES |
20201ES, 36124ES, 36208ES., 11119ES60 .
11200ES03 ) ; Na #Kiffi E S G Bt 22K 2 (alanine-ser-
ine-cysteine transporter2, ASCT2) #ii {4 . NOS3 Hp ik .
DHFR H 44 | B 8 4040 9 8 b5 10 19 £ BT 5 16
GAPDH $ii{& I B 3£ [# Cell Signaling Technology 7%
) (555 :5345 9586 45710 98164 2118) ; A A BEE
45 % B ( glutamine synthase, GLS) Hp{& iy g it =
JE& A=W HARAT BR A A (1745 :29519-1-AP) ; 5 Z i
R iR &0 B IR N RS SR A RO IR A R (52
5 :GO420W) s K5 SRR A5 SR B 5 [ Corning
25w B E POE BRI B HAS Olympus 24 7],
1.2 £YERESW Ui NCBI ) GEO J
K 2 35 8045 FE - & (https ://www. nchi. nlm. nih.
ov/goo/ ) TR 15 OLP A1 ) SE A 23k 25 F 40
GSE70665 .GSE131567 #1183, B TKRIEGR P
<0.05 K llog,, (FC) I >1 fbri, fifi i th kK
TEXTHRZH S OLP 2H Z (A7 75 . 3% 22 S iy B (K A

JH TargetNet [ % ( http ;//targetnet. schdd. com/ calc-
net/calc _text/) 5 Prediction 34 ( https://predic-
tion. charite. de/subpages/target_prediction. php ) il
AB4 A3 TH#E 5 . M\ MsigDB %4 % (https : //www.
gsea-msigdb. org/gsea/msigdb ) 5 DL fE & F£ W ¢
R RS S A R M IR G R IR A D
Venn [& 43 #fr T. E. ( http ;//bioinformatics. psb. ugent.
be/webtools/Venn/ ) ¥ OLP . AB4 {43 FH#E 5 54 %
e A R AR DG EE R R SE B o 70 F- X0 6 T uniprot %Y
P PEAR I NFE212 1454, PDB £ 405 2 4K NOST
NOS3 /7 3D %544, JA Pubchem %4} FE ( https : //pub-
chem. ncbi. nlm. nih. gov) 3815 AB4 B %54y, 3538 1o
Open Babel #4634 PDB #g 2, #8510 25K &t
B i JfiE T Autodocktools 1. 5. 7584, #5:40 Hy pd-
bat 482X R/ B E HL 1 e 5 pdbat
#o (] Autodock vina B4 S8 L0 42 , X%
Jr AR XHZ IR pymol 2. 1. 0%t &5 R BEAT
AL R

1.3 @pEF5HE HoK HOK-16B B FR7Ed
1 10% G4 ML (fetal bovine serum, FBS) 1% 35
§ERE R 1 DMEM = 55 9% 46 b, JF CE 78 37 °C
5% CO, WHIRIEFRFE N EATH IR, 43 d X 40
PEAT 1 ORAB A, M3 3 AR 40 M0 i 47 I 2252 56
B R B 40 M e AT TR, R IR A 2 S X
10° A4/ mL, 2 J5 K 40 30 &8 24 LR,
FL1 mL, 482235 3% 24 h, f# 20 nmol/L A9 1,25
(OH),D, % HOK-16B 4 i fii4b 34 12 h, Z J5 {#
100 ng/mL [ LPS 30413 HOK-16B 4iijf 24 h, {4
& OLP {R 4141 IR A" Sy OLP 41, IE % B 3 iy
HOK-16B 411/ >y %} it ( Control, Curl) 4, 7E LPS
FE HOK-16B 40 iy JEAil b, S IAS [a] i B2 1) AB4
(1.00.2.50.,5.00.,10.00.,15.00 mg/L) B 32400 6
h,YE% AB4 41, #8598 AB4 Xt OLP {4 4h 4 i #5275 1y
SOMR o IR RE T YRR i IR R & U
¥4 0e-NOS3 ,sh-NOS3 . sh-NOS3 + oe-DHFR & %% B¢
ARG Polybrene % 4t 2 HOK-16B 4 fifl, I-38 & 30
e B 4 W45 IV (reverse transcription polymerase
chain reaction, RT-PCR) B F 55 YL R, Z 5 TE4H
e gy RERE b, (] 1 ng/mL 1 LPS ¥ HOR) 4
ff1 24 h, 53 54E R OLP + 0e-NOS3 , OLP + sh-NOS3 |
OLP +sh-NOS3 + oe-DHFR %4, HOK-16B 4 Jifi 4% 4%
sh-NOS3 185k 75 20145 , 7£ LPS Hl3# HOK-16B £ g
LAl EEsin AB4 T3 6 h,/E -~ OLP + sh-NOS3 +
AB4 2], #R5¢ AB4 XJ OLP #f i il p NOS3 3 3£
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ik S I RER R

1.4 CCK-8 ¥iMIAPEIGIEA /1 A &% 41 40 M ot
L A5 O Ry 2 % 107 A/ mL (1 40 B, H%
et 2= 96 fLAk R, A5 £L 100 pL, 7E 37 C 5%
CO, &M TR AR 24 he ZJETERALPINA 10 pL 1Y
CCK-8 ¥k, gk 2L 7E 37 °C 5% CO, 1T K3 4
h 5 P EEAR ARSI 450 nm AL ARG
1.5 TUNEL %M Z4RBRE T2 W4 4% 41 40 i ot
i PBS J57% 1 U, ] 4% 2 R WA S pE A, JF
4 °CF [# % 30 min, PBS %% 2 k. i 0.2%
Triton X-100 Xf £ A% 38 75 40 # 20 min, PBS 3 ¥ 2
WK, MRHRREAS KR, #% TUNEL 40 54 1157 & i
5 LU A9 E 5 A i i 48U 11 TR % % I (terminal deoxy-
nucleotide transferase, TdT) fifi #1 TUNEL Reaction
Buffer B8 (1) TUNEL SOW I, FF 350 2 45
A, 37 CRMEOEHEHE 1 h, BBk TUNEL i
5 PBS AHREASTHIE 2 Y. H 4 5 mg/mL BSA
0. 1% Triton X-100 Y5 ¥eREAS 3 ¥R, BYK 5 min, 7E5E
MFEAR BRI S we/mL #Y DAPT JL, =5 i
TEEEIEE S min PTG, R ETOL WAMEE
TEAEA T e MBS 2

1.6 ELISA @40 Aa_EE& R IL-18, TNF-a 7k
T e ER LM, LL 1 000 r/min ()55 #8500 S
min EFRA T SRR, B AR BV, Z 5 TE
M8 ELISA 35050) G id W1 45 20 9%, A B3 i b 1L-18
5 TNF-o MR .

1.7 RT-PCR HUERIESE B, SO 7E 85048 N 42 I
FEUSIN 1 wL 4 Total RNA 2 L i) DNA JH 4622t
A1 wL #9 DNA JHAEEE, 5 FJC RNA FE R XS 7K b
RSP0 pL, Bf5, #EE Hifair ® 1155 —5
¢DNA & i SuperMix 157 & 19 156 B 58 il S e i ik
. 75, FIH Hieff? qPCR SYBR Green Master Mix
1R & 2 40 M NOS3 5 DHFR 1y 3R 5 7KF,
GAPDH NS o %6, R 272 A 2%t 92 56 45
R0 5P HANE : GAPDH, (F)5'-CGAC-
CACTTTGTCAAGCTCA-3", ( R) 5'-AGGGGTCTA-
CATGGCAACTG-3"; NOS3, ( F) 5'-TGATGCATTG-
GATCTTTGGA-3", ( R) 5'-CCATGTTACTGTGCGTC-
CAC-3"; DHFR, (F)5'-CCGGCACATCTTCATTCTTT-
3" .(R)5'-ATGCAACCCTTTGGTTCAAG-3',

1.8 ZEAREITREN ASCT2, GLS ,NOS3 ,DH-
FRKTE OB &2 A0 AR O A& 25
iR A RIPA 2R 0, B A0 ML N R & A o 7 4
°CTF, LA 12 000 r/min B.0» 10 min, WESHELE

1 _EIEWOITE ) BCA X055 & e 8 VR B2 . Tl &
— M3 20 pL B E AR R, IR A E s 10
min, F| ] 10% 1) SDS-PAGE #E i % 25 [ Jo A i i
1303 et e WRBEm b B soa s i n O U =
PVDF Ji§ |, 5% W9 LG W58y 76 28 I T X PVDF Jls ik
77 2 h W& b B, PBS Pk B 5, o5 & Xt
ASCT2 .GLS \NOS3 .DHFR B rs PR (F2 1 ¢
1 00011 L FiBE ) , 72 4 C R E 1 . PBS KL
FEEJ5 S 0 R 2o 44k 4 i P 10 Y SE T SR TG (4%
1 : 2 0001 L Fi RS ) , S IIEE 1 h, PBS P, {ff
FH ECL i FTEfb G KOt R e X R A T AR 3,
I H AR

1.9 AEEBRENE IESHUMMES x 10°
AIIAT mL BRI R FHRE P B il i 125 (200w,
HEFE AL 3 s [A]fE 10 s, A 30 ) FEIKIBE RAET
AR A RE B A L N ) A e G . Z 5 7E 4 C
4, A 12 000 r/min #33# ES 0> 10 min, B B3R
W o ¥ MY 24 I e A D X0 A 156 I 45 20 B8 AL A
FIEW A A

1.10 ASERER WESALM, 4] 1 x 10" 4
g2 | /AN Y D S e = 1 e i Bl S L b R i B
R P TR A PR | TR A 200 A N A R, B D T
BE N 20% , A3 3 s [l fF 10 s, A 30 1K,
R PR R BB 52 S, A A AR R IR R BAT 000 r/min
SRS 10 min, 43 B B, 4% R A BRI
e e B A5 A0 SR A I b v R A R

111 Seit24b28  fi ] SPSS 26. 0 K Fi 1747
Bt ,GraphPad Prism 9. 5 #fHIT 22 & . SLBER AT
BRI AT R Y + b 22 T8 U 3, W0 2H 1]
Bl e BRI ¢ K5 . 2220 R EU R FH B R R
Jr 2500, it — 2020 [ W LR A SNK-Q K 56, P
<0.05 AZEFAGIHFE L.

2 HR

2.1 AB4 ¥ & LPS 3 HOK-16B 43R {57 9 1E

CCK-8 s 25 R g /n, 5 Cul 4141 Eb, OLP 4
HOK-16B 4l {51 15 144K (¢ =9. 52, P <0.001) ,
AB4 ZERg LB 1A, ARFHEE AB4(5.00.10. 00,
15.00 mg/L) THiJ5 , HOK-16B 4 g 36 58 1% 1 36 m
(¢=3.81.1.92.2.79,P <0.05), W& 1B, 10.0
mg/ L V& FE 1) AB4 X A6 41 i 384 5 3% 1 IIRCR B
3 I 2SI R LW EE . 55 Cul 4HAH L,
OLP #{ HOK-16B ZH it 5 T- 2814 1 (¢ =8.48, P <
0.01), HAHM b5 IL-18 A1 TNF-o ¥ B2 FH 15
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(¢=8.02.9.41,P <0.001) ;AB4 T-Hi)5, 5 OLP 41
HH G, HOK-16B 4ff g i T- R FEAIK (¢ = 6.46, P <
0.01) , Zfiffl 3% W TIL-18 F1 TNF-o ¥R B2 T [ (¢
=5.57.5.046,P <0.05) , lL& 1C.D,

2.2 AB4¥MOLPHMEASSBERIFRE

A

TUNEL

Merge

DAPI

251 ook D
20
e i
gisp T
2 T
3
=101
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a b f
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40

20

0

55 Curl AUATH, OLP 4143 R 43 R 2 R
I (¢ =13.42.9.93,P <0.01) ,ASCT2 GLS &
FZAM0R (¢ = 17.27.10. 67, P <0.001) ; X fif 4
PC T OLP 21, AB4 1 45 % 1ot M FER IR At 45 2 R A I
AR (g =8.29 5. 17,P <0.05) , 3 HASCT2 \GLS

B 150
& #it
<100 y i
2
%
= S0r
@]
0
a b c d e f g
b f
- ma
b ETTY
O
o T
#
T
stk
L T
##
IL-1B TNF-q

1 AB4 {Zjt LPS 432 f) HOK-16B 48 i1E5E , #0540 AR TR E F 7k
Fig.1 AB4 promoted the proliferation of LPS-treated HOK-16B cells and inhibited cell apoptosis and inflammatory factor levels

A: Chemical structure of AB4; B Cell viability detected by CCK-8 assay; C: Cell apoptosis detected by TUNEL assay ( x200) ; D: Levels of IL-
18 and TNF-« in cell supernatants detected by ELISA; a: Ctrl group; b: OLP group; c: AB4 1.00 group; d: AB4 2.50 group; e: AB4 5.00 group;
f: AB4 10.00 group; g: AB4 15.00 group; * * P <0.01, *** P <0.001 vs Ctrl group; *P <0.05, P <0.01 vs OLP group.
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HEHEFE TR (g=10.67 4.32,P<0.001), WE 2,

2.3 NOS3 4 AB4 ;597 OLP pycgims 4y
BRI R TR AB4 AEBEACH 5 OLP 43
TR AR AR 3 A AL, 4y D NFE2L2
NOSI . NOS3, WL & 3A, 73 F % 415 3] AB4 F
NFE212 NOSI NOS3 [ 454 g 45 5l K 35 564.00 .
36 819. 20 .41 421. 60 J/mol , FH AB4 1 NOS3 [ii4k
BRI H =R E B, WWE 3B,
R EN I 45 5 58 7R, 5 Cul 4148 He, OLP 4] HOK-16B
g NOS3 2R [ KAk (¢ =18.02,P <0.001) ,

A B C
2
»é 8r ook E 0.5
e 204
£ 6r = ASCT2
1 B 203
< 41 =4
2 B 0.2 GLS
> =
gor 2ol GAPDH
g £ o
20 =
O a b c 5

5 OLP 44 H, AB4 4 HOK-16B 41 i+ NOS3 &
kR (¢ =9. 153 ,P <0.01) , LK 3C.,

2.4 NOS3 Riz5 OLP faEB EYETARE
SERREMEX 5 vector HAH L, 0e-NOS3 £H 2
ffl NOS3 mRNA 23k /K -1 (¢ =4. 74 ,P <0.05) ,
sh-NOS3 £l NOS3 mRNA ik K FER#EAK (g =5.15,P
<0.05), W 4A, 5 Cul 4141k, OLP 4 HOK-
16B 4135 S MK (g =9.82, P <0.001) , i 7= 4
fn(qg =7.61,P <0.01), #iffl 35w IL-18 5
TNF-a¥fJ¥ FiH(g=7.41 4.43 P<0.001) , 5%

HEa
g 15p8b
a b C ku g Cc kksk
49 =
g 1.0k s s
=
65 B
2
2 0.5
37 £
e
&
ASCT2 GLS

2 AB4 % OLP R A S B ERRGHRE
Fig.2 AB4 inhibited abnormal glutamine metabolism in the OLP cell model

A: Glutamine uptake; B: Glutamate production; C; Western blot detection of ASCT2 and GLS protein expression; a: Ctrl group; b: OLP group; c:

AB4 group; ** P <0.01, ***P<0.001 vs Ctrl group; *P <0.05, #P <0.01, * P <0.001 vs OLP group.

A C
AB4 OLP a b
309 173 6578 NOS3
3
16 44
GAPDH

117

glutamine metabolism

% 1.5r
z T
Gt
=}
C =
ku .g Lok ##t
140 =) L
»®
o
R=
a sesesk
37 2 05p T
(5]
2
=
©
~
0
a b c

B3 AB4 {2 OLP 4% R th NOS3 kix
Fig.3 AB4 promoted NOS3 expression in the OLP cell model

A : Intersection of AB4, glutamine metabolism, and OLP targets; B: Molecular docking results of AB4 and NOS3; C: Western blot analysis of NOS3

protein expression; a: Ctrl group; b: OLP group; c¢: AB4 group; ** * P <0.001 vs Ctrl group; P <0.01 vs OLP group.
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P g A A 5 4 S R AR S T (¢ = 9. 71.,6.49, P
<0.01) ,ASCT2 5 GLS [ £k (¢ = 14.69 .
9.93,P <0.001), 5 OLP 41 4H L, OLP + 0e-NOS3
HANPEIE I3 (¢ =7.39,P <0.01) , J - B
(¢=5.61,P<0.05),4iff] g 1L-18 5 TNF-
WHETFE(g =9.04.7.62,P <0.05) , 77 24 i e 46 X
A EARA MR (g =7.52.5.12,P <0.05),
ASCT2 5 GLS 1236059 (¢ =7.03.5.79, P <

0.01), 5 OLP 414, OLP + sh-NOS3 4 HOK-16B
A SRR (g =4.87,P <0.05) , A T H i (¢
=5.27,P <0.05), 400l 35+ IL-1p 5 TNF-a
WP (¢ =5.77.5.61,P <0.01) , 2 24 I e e L
WS B EmR A E LT (¢=5.01.7.85,P <0.05),
ASCT2 5 GLS B £k (g =7.65.7.86,P <
0.001). UL 4B ~G.

2.5 AB4i&3F t iANOS3-DHFR £ 7 OLP 48 ff1

A B D
g 207 150 ~80rma s
& A o g =ab
a 15r > = 60 F sk
5 o L > 100 | iy e Oc
= = 44
; % 10} T _g s g 40 LOd i
22 T
o 05 5 # § 20t )
<
i 0 d
Vector 0e-NOS3 sh-NOS3 a b c d IL-1p TNF-a
¢ Ctrl OLP OLP+0e-NOS3 OLP+sh-NOS3
TUNEL
Merge
DAPI
40 E o osp " F 0
@ g F] g #
o # Q -
< 30F 2 5 06r %,:} .
s ok 2 E o 52 6t
= o= o I
2 20 F o © 04F g3
g i = £ # EE 4l #
2 £ 2 s £
g0t ’—‘L‘ g T o02f ﬁ ER
= | 5 2
< S
0 0 0
a b c d a b c d a b c d
g§15f it
G a b c d ku '% i |Ea
ASCT2 49 & P ob
g : ook Oc
GLS 65 5 i 0 d
Eost -
GAPDH 37 E; .
=
2 0
ASCT2 GLS

El4 NOS3 &Rix5 OLP MAEEE £ YT AR A SBIRABIEX

Fig. 4 NOS3 expression was associated with the biological behavior and glutamine metabolism in the OLP cell model

A RT-PCR detection of NOS3 mRNA expression; B: CCK-8 assay measurement of cell viability; C: TUNEL assay detection of cell apoptosis ( x
200) ; D: ELISA detection of IL-13 and TNF-a in cell supematant; E; Glutamine uptake; F: Glutamate detection; G: Western blot analysis of ASCT2

and GLS protein expression; a: Ctrl group; b: OLP group; c¢: OLP +0e-NOS3 group; d: OLP + sh-NOS3 group; “ P <0.05 vs Vector group; ** P <
0.01, ***P<0.001 vs Ctrl group; *P <0.05, #¥P <0.01, * P <0.001 vs OLP group.
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HAEYMZEITARBTEBEAE 5 vector 141
[t ,sh-DHFR 41 4f i DHFR mRNA & ik B A% (¢ =
3.24,P<0.05), WK 5A, 5 Cul 414 1, OLP 4
DHFR % 4 &5 0% 59 (¢ =5.46,P <0.001) . JHT-%
(g =6.38,P <0.01) .HOK-16B 41l i 15 71 B 1%
(¢ =10.66,P <0.001), 40 g &+ IL-18 5
TNF-o ¥ P8 (g =5.65.7.36,P <0.01) , &% [k
Wt S @ R A U TR (¢ =7.52.6. 18 ,P <
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Mechanism of Anemoside B4 on glutamine metabolism in oral lichen

planus epithelial cells via the NOS3-DHFR axis
Li Min, Yang Menghua, Gao Yi, Zhang Zijian, Jiang Dan
(Dept of Stomatology, Hebei Provincial Hospital of Traditional Chinese Medicine, Shijiazhuang 050011)

Abstract Objective To investigate the mechanism of Anemoside B4 (AB4) on glutamine metabolism in oral li-
chen planus (OLP) epithelial cells via the nitric oxide synthase 3 (NOS3 ) -dihydrofolate reductase ( DHFR) axis.
Methods Bioinformatics analysis was performed to identify the intersection of molecular targets of OLP, AB4, and
genes related to glutamine metabolism. A lipopolysaccharide ( LPS)-induced HOK-16B model of OLP was estab-
lished. HOK-16B were divided into Ctrl group, OLP group, AB4 group, OLP + 0e-NOS3 group, OLP + sh-NOS3
group, OLP +sh-NOS3 + oe-DHFR group, and OLP + sh-NOS3 + AB4 group. Cell proliferation was detected by
cell counting kit-8 ( CCK-8) ; cell apoptosis was detected by TdT-mediated dUTP Nick-End Labeling ( TUNEL) ;
inflammatory factors ilnterleukin (IL)-1@3, tumor necrosis factors-a ( TNF-a) concentrations in cell supernatants
were measured using enzyme-linked immunosorbent assay ( ELISA) kits; glutamine uptake and glutamate produc-
tion were determined using kits; and the protein expression of alanine-serine-cysteine transporter2 ( ASCT2) and
glutamine synthase (GLS) was assessed by Western blotting. Results Bioinformatics analysis of molecular targets
of OLP, AB4, and genes related to glutamine metabolism revealed three intersection targets; NFE21.2, NOSI, and
NOS3. Compared with the Ctrl group, the OLP group exhibited decreased HOK-16B cell viability (P <0.001),
increased apoptosis rate (P <0.01), upregulated concentrations of IL-13 and TNF-a (P <0.001), elevated glu-
tamine uptake and glutamate production (P <0.01), and enhanced expression of ASCPT2 and GLS proteins (P <
0.001). Compared with the OLP group, the AB4 group showed improved cell viability (P <0.05) , reduced apop-
tosis rate and release of IL-1B and TNF-a (P <0.05), decreased glutamine uptake and glutamate production (P
<0.05), and downregulated expression of ASCPT2 and GLS proteins ( P <0.001). Compared with the OLP
group, the OLP + 0e-NOS3 group had increased HOK-16B cell viability (P <0.01), reduced apoptosis rate (P <
0.05), decreased concentrations of IL-13 and TNF-a (P <0.05), lowered glutamine uptake and glutamate pro-
duction (P <0.05), and weakened expression of ASCPT2 and GLS proteins (P <0.01) ; whereas the OLP + sh-
NOS3 group had decreased HOK-16B cell viability (P <0.05), increased apoptosis rate (P <0.05), elevated
concentrations of IL-13 and TNF-a (P <0.01), increased glutamine uptake and glutamate production ( P <
0.05), and enhanced expression of ASCPT2 and GLS proteins (P <0.001). Compared with the OLP + sh-NOS3
group, both the OLP + sh-NOS3 + oe-DHFR group and the OLP + sh-NOS3 + AB4 group showed increased HOK-
16B cell viability (P <0.001) , reduced apoptosis rate (P <0.05) , decreased concentrations of IL-13 and TNF-a
(P<0.01), lowered glutamine uptake and glutamate production (P <0.05), and weakened expression of AS-
CPT2 and GLS proteins (P <0.05). Conclusion AB4 inhibits the progression of OLP by mediating glutamine
metabolism via the regulation of the NOS3-DHFR axis.

Key words anemoside B4 ; nitric oxide synthase 3; dihydrofolate reductase; glutamine metabolism; oral lichen
planus
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