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ME B SIEARHET B4(AB4) il — AL A A EG 3 (NOS3) - — BRI J5 G ( DHFR ) fli0S 1715 i °F- & &F (OLP) | %
MRS IR A A e S A E BT . A AEWME B 220 0T OLP 15 T8I 55 (AB4 [ 434 50 55 4% 0 Ik e A QA G &
Rz, AR 20 (LPS) 55 A 10 £ i 41 iy HOK-16B 4% OLP i1, K¢ HOK-16B 4iffi 534 7 4 : Cul ,OLP ,AB4 |
OLP + 0e-NOS3 (OLP + sh-NOS3 ,OLP + sh-NOS3 + oe-DHFR . OLP + sh-NOS3 + AB4 41, 41l 31 B3t 71 €5 8 ( CCK-8 ) 4 3 41 ity 3
B s AR i i SE A T BRI B B A5 1 dUTP 5 1 2R b e ( TUNEL ) 35 6 0 240 Jif0 0 728 5 30 G 73 W B U ( ELISA ) I 1l )
G50 40 L 3 T P e R PR L AR 2 (IL) -1 B R SR BE A T - ( TNF-o0) VR, 330500 G0 o A A BRI AR B 5 4 iR A il
5 B BTELEE Na fRIPES 2B EA 2 (ASCT2) 58 & B & i (GLS) SE b Rk, &R WG L% OLP,
AB4 (W53 T4 05 54 2B QA G R, JLA5 81 3 AN Ze4E#LS , 4y o NFE2L2 NOSI \NOS3, 55 Cul 4{# kb, OLP 4{ HOK-
16B Z 15 JIFEAR (P <0.001) JAT-FHEH (P <0.01) ,IL-1B8 5 TNF-o ¥ IR (P <0. 001 ) , 45 2 1t e S ik 5 45 MR A= 7
IR (P <0.01) ,ASCT2 55 GLS FE [ FRAH IR (P <0.001) , 5 OLP 4i4H Lk, AB4 44 Ha i J1 el (P <0.05) , AL g T- 2%
HIL-18 5 TNF-o B (P <0.05) (P <0.05) , 2B 54 AR AR (P <0.05) ,ASCT2 5 GLS & 1 #Kik
FRH(P<0.001), 5 OLP Z0Af EL, OLP + 0e-NOS3 2l HOK-16B 4 1% Sy 3 Jin (P <0.01) P8 1= & (P <0.05) ,IL-18 5
TNF-o #FE R R (P <0.05) , 4 S BE R 5 45 SR A B FEAG (P <0.05) ,ASCT2 &5 GLS FE KK H (P <0.01) ;1fi
OLP + sh-NOS3 £ HOK-16B 2135 Ji[&AK (P <0.05) JHT-3I4 (P <0.05) ,IL-18 5 TNF-o ¥R BE (P <0.01) , &5 & Btk
R 54 L R B (P <0.05) ,ASCT2 5 GLS T [1F5ik34 3R (P <0.001) , 5 OLP + sh-NOS3 #{#f [, OLP + sh-NOS3
+0e-DHFR 21 5 OLP + sh-NOS3 + AB4 £ HOK-16B #H a3 J1 538 m (P <0. 001) Y& T2/ (P <0.05) ,IL-18 5 TNF-o ¥
TRE(P <0.01) , B2 BEM R R 5 23 28R AE U PR (P <0.05) ,ASCT2 55 GLS ZE AR IAMIS (P <0.05) . £5i&  AB4 @i
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T FREAR R AE SN o H k55 2 H B4 (Anemoside
B4, AB4) J& P2y Sk A P PRI Y, W
THUHIBIT A M TCWI R AT 52K B AB4 Xf OLP 47

2025 -09 —22 B

FEATE LA B2 BRI E (45 :2021071)

EERIA 2 8 &, B BEE, @ {EE#, E-mail; Liminfrd3 @
163. com

—SF AL A A 3 (nitric oxide synthase 3, NOS3)
P E A QA L T I R A i
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FERRTSE Y W] AB4 15 NOS3 2 [l HAT 3 3£ 71 17
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NOS3 JKF-5E 0 OLP AN A FF 8. el
LPS T 17 £ 5 2 s HOK-16B #4# OLP 4l fifg
O 3 ol HOK-16B A 8 725 B 43
P B ARIBAH TR PR O 284, TR AR ST AB4 X OLP 1)
TTEVR YT VE HIFILH .
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1 #MH57FZ%

L1 RXF 58 AC M4 HOK-16B 1 A
i ATCC 4% ( 555 : BFN60804063 ) ; LPS ( S
T 055:B5) AB4(452  HY-D1056 HY-
NO0205 ) %) H 3& [E MedChemExpress 2\ #] ; Vector . oe-
NOS3 .sh-NOS3 ,oe-DHFR {585 244K | i 75 ¥ 31
HHEARA B w1 IF 4 B Lipofectamine™ 3000
RO R W B 26 E R R B A R (1845
13000150 ; 4il g 31 %557 & 8 (cell counting kit-8,
CCK-8) 12l & Wy 8 At s T R R HOA IR 7] (5%
*5: SK2060-500T ) ; A< sy i 4 4% 1 R e 7 il 1 5 114
dUTP it O 7K ¥ #5ic (terminal deoxynucleotide trans-
ferase mediated dUTP nick end labeling, TUNEL) 4
LA TR & (LL 0 5) W A Z 005 BilEA YRk
FA PR ] (4751 abs50058 ) 5 N4/ &R 1L-18
(interleukin-1 B, IL-1B) . fid 988 R BE A T-o ( tumor
necrosis factors-oo, TNF-ov) FEEE 90 58 W FfHR 56 (en-
zyme linked immunosorbent assay, ELISA) ] i iz 5
& (55 P30S PTSI8) & & MR il 7l & (525
D799585-0050) b7 % K5t R 4 (15 : Beyolm-
ager'" 600) W [ 1 3 2= KA H AR B0 A PR
] s RIPA 24k BCA 1255 & L R 0 98 & 9 5 ( Poly-
vinylidene fluoride membrane, PVDF) .ECL &7l . Hi-
fair® I 55— cDNA 4 i SuperMix % 7] £ | Hieff®
qPCR SYBR Green Master Mix {7 & H b2 X%
AR Ay A BR A W] (5245 :20115ES (20201 ES |
36124ES 36208ES . 11119ES60 ,11200 ES03) ; Na &
M 45 24 8k M 3% 4&C 2 (alanine-serine-cysteine trans-
porter2,, ASCT2) Hit {4 \NOS3 HiifA& . DHFR {4 HAR
W SE AR IC A BT R 1eG .GAPDH HiLik Iy A 3
[E Cell Signaling Technology /7] ( §5 5 :5345 9586 .
45710 .98164 . 2118 ) ; 4+ & Bk 1 & il B ( glutamine
synthase, GLS) HuiA& g H & =& AV H ARG IRA
A (535 :29519-1-AP) ; 23 24 Bt e Al 155 &0 0 8 77
AR B A DB BR 2 w] (1555 : GO420W) 5 1 57
B ARG R B SE[E Corning 23wl 5 {8 B 50 B
gl B H A Olympus 23 7]

1.2 £YERFESH @i Uil NCBL A GEO X
K 2% 35 8046 E - & (https ://www. ncbi. nlm. nih.
gov/geo/ ) 4 OLP AH G 1Y ik PR e 3585 i Hdl 4
GSE70665 .GSE131567 #4705 . TR IE)GH P
<0.05 K llog,, (FC) I >1 Rybpife, il i th ik K-
FEXTARZH 5 OLP 4 2 [AIA7 5 o 3 22 5 i B . Fl

JH TargetNet 3% ( http ://targetnet. schdd. com/ calc-
net/calc _text/) 5 Prediction ¥ 3 ( https://predic-
tion. charite. de/subpages/target_prediction. php ) il
AB4 1> T80 &5 . M\ MsigDB %3z % ( https : // www.
gsea-msigdb. org/gsea/msigdb ) 5 Ll fE & F£ W X
[/ 1B TR IS RO AN /AN I SIE i I 1]
Venn [ 43 #fr T. E. ( http ://bioinformatics. psb. ugent.
be/webtools/Venn/ ) ¥ OLP .AB4 1)/ T 5 548
PR A R AR DG BE PR IR SE B o 01X 2 7 uniprot %X
P PEAR I NFE2L2 19454, PDB $4fz 5 5K NOST |
NOS3 14 3D %544, M Pubchem %54/ % ( https : //pub-
chem. ncbi. nlm. nih. gov) 3515 AB4 W45y, 338 i
Open Babel #4654 PDB 4%, $288 H 2K &t
B JfE T Autodocktools 1.5. 754, 3 pd-
bat 4% 2 RN I B E H1Fe 1 e i pdbat
# o ] Autodock vina B 5E L S> 1 X 42, 0 £
Tr AR EXHE IR pymol 2. 1. OXF &5 R #EAT
AfAALRER

1.3 AREEFRS5SE ok HOK-16B 46l HiJ¢
TETRN 10% B jG 4 1037 (fetal bovine serum, FBS) |
1% T4 % 2R 1) DMEM = 5y F 5L, JF & A 37
C 5% CO, Wy F AN I TR 3 o B 3 d X4l
MIEAT 1 AR, eI 3 A AN R4 T Jm 2 5 5
FALAUE RO A0 M ST T8, T R R A B T 2 5 x
10° 4/ mL, 2 J5 K A B F &5 24 FLAR P, A5
L1 mL, 48425555 24 h, i F 20 nmol/L 1§ 1,25
(OH),D; X} HOK-16B 4iA B4t 12 h, Z J5 i H]
100 ng/mL B LPS % HOK-16B 4 ig 24 h,#y
# OLP 1k b4 s 74 g OLP 41, iF % 55 97 10
HOK-16B #ififi ff: 4 % B8 ( Control, Ctrl) £, 7E LPS
% HOK-16B 2 A RERY b, A INAS R 1 AB4
(1.00.2.50.,5.00.,10.00.15. 00 mg/L) 555540 ifL 6
h,fE K AB4 40, #8597 AB4 Xt OLP 1A &1 41 i A5 %1 i)
SR o TN TE TR G RO i R & W
F¥4 0e-NOS3 ,sh-NOS3 . sh-NOS3 + oe-DHFR & )5 7
K5 Polybrene ¥4 4t & HOK-16B 41 iy, 718 i< i
FE S B 4 4 [ W ( reverse transcription polymerase
chain reaction, RT-PCR) By jE#E YR, Z JG1E 40
JH A e il b, AT 1 ng/mL Y LPS 35 980R AN
124 h, 43514 OLP + 0e-NOS3 . OLP + sh-NOS3 .
OLP +sh-NOS3 + oe-DHFR 4], HOK-16B 4 jify %% 4
sh-NOS3 18573 2K J5 , 76 LPS HllJ# HOK-16B 41 Ji1
Al B AB4 T35 6 h, {24 OLP + sh-NOS3 +
AB4 #H ,#§5¢ AB4 X} OLP 4 fIf 71 if NOS3 % [ 3%
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1.4 CCK-8 #illZHREIGsEIE 1 WO HE & 2 40 i F
FE L A5 O Sl 2 % 107 A/ mL (1 40 B IR . Hs
A et 2= 96 fLAk Y, A AL 100 pL, 7E 37 C 5%
CO, ZRMF T HEFR 24 b, ZJSTERALPMA 10 pL 1Y
CCK-8 I, kLA 37 C 5% CO, k1 FRi3% 4
ho i 8 FHEEARASCRLIN 450 nm AL ARG
1.5 TUNEL & WA TZE Pk HAMIT
] PBS T57% 1 (] 4% 2 R P A S Ae A, JF
fE4 °CFFEE 30 min, PBS ¥4 2 &, i 0.2%
Triton X-100 %f A 4% 38 25 40 20 min, PBS P& %% 2
Wo MRIBFEABCE , % TUNEL 20 i i T3 70 65 Ui
5 LU AR 5 A i it AU T TR % % I (terminal deoxy-
nucleotide transferase, TdT) fi# #1 TUNEL Reaction
Buffer Bt il fif (1) TUNEL S, 38 0 28 44
A, 37 CTHEOEIER 1 h, B ER TUNEL S b
J5 ,PBS X REATHYE 2 Ko % S mg/mL BSA )
0. 1% Triton X-100 JF¥EREEA 3 ¥, BFYK 5 min, 7E4F
AFEA EBINAIE N 5 we/mL i) DAPL B3k, =i
TEOLIFF S min FEATAZGE . SRISTEDOL T
TSR TP S TR R

1.6 ELISA #&M40p0 &k $a) IL-18, TNF-« 7k
TR, L1000 r/min (% B L S
min Z RIS S ANNAE A, o0 B AR B BT, Z )RR
M ELISA 35050 & 15 B 45 40 9, A0 B3 b IL-1B8
5 TNF-a PV

1.7 RT-PCR MRS R, S0 7E B0 %0
JEE N1 pL 19 Total RNA 2 L /) DNA V54052 ik
A1 wL /Y DNA JHALHEE , #5FJC RNA B RGE K kb
FEE S0 pLo BEJS 3848 Hifair® I 554 cD-
NA & i SuperMix 277 £ 1% 150 B 56 )85 5% s ad /o
25, M Hieff® qPCR SYBR Green Master Mix izt
FE I E 4 e s NOS3 5 DHFR 33k 7KF-, GAP-
DHfE RS, ik, R 274 20t S 36 45 SR ik
750 Mo 519 P 140 °F . 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 ZEARENE XK ASCT2,GLS NOS3, DH-
FR KT WSO 2H A0 A i O A& 25 1 g
RIS RIPA A0, BTN ) SR B Joe ., 7E 4
CTF, LA 12 000 1/min 2.0 10 min, WEESH EH K

1) _EIEWOITE A BCA X050 &0 SR R EE . il &
— M 20 pL B E IR R, IR A s 10
min, F| ] 10% 1) SDS-PAGE #E i X 8 [ Jit #F i i
7008 BB b E ol e iy ke 2
PVDF Ji§ |, 5% W NG W58y 76 25 i B X7 PVDF fls i
77 2 h W& b B, PBS Yk B J5, o5 & %
ASCT2 .GLS .NOS3 .DHFR [t B v fEHiik (##2 1 -

1 0001 Ll Fi ) , 72 4 C P E . PBS FRK
VRIS A AR 1 A8 A Bl bR i 1) S T A TG (4%
122 00007 tLIFR ) , =0 E 1 h, PBS PRI, fiff
M ECL G TEfb G KO0t R Ge b W IR AT AL 3L,
IR A

L9 BEBRBNE WCUESA4EIS x 10°
ASHIIA T mL $EBGR . R R P A 7 (200 w,
FEFALIE 3 s [A]FE 10 s, A 30 W) FEVKIE AT
TR TR RE B L N I A Bk . Z S5 TE 4 C
T, LA 12 000 v/min #3850 10 min, L 1E
T o Hi AT S Tk i Ao T ) 0 100 B 45 20 3R LA
IR A S e

1.10 BEERER  WCESLIA, H5 88 1 x 107 4
LI 1 mL 55 E R0 R A 28 phol . Gl Rt
T P TR A LR | R M PN P 4 R, A 7R U T o
BWHEN20% , A ALEE 3 s [B]fF 10 s, T 30 K.
R P R RBORE 5E S, B AR A 7R IR R BAT 000 +/min
S0 10 min, 70 B B i PR S RS I
F G A5 IR A IS b A AR

111 ZgitZ4b38 i SPSS 26. 0 B F 1700
M7, GraphPad Prism 9. 5 34 F4: &, SEIERAT
BRI R R AT 8 + b 22 T 2 B, W2 (]
BE LSRR . 24l EE L RCR IR R
J5 25570, 25 AL ) W L3R T SNK-q £ 55, P
<0.05 WZEFA G

2 HR

2.1 AB4 ¥ & LPS %t HOK-16B iR {5 r91E A

CCK-8 s 25 R g /n, 5 Cul 40 4f b, OLP 4]
HOK-16B 4l 5 1% F1R /% (¢ =9. 52,P <0.001) ,
AB4 2EFg 0L E 1A, R[EVEE AB4 (5. 00.10. 00,
15.00 mg/L) FHiJ5 , HOK-16B il g 4 4 75 A7 4% fin
(¢=3.81,1.92.2.79,P <0.05), W& 1B, 10.0
mg/ L ¥R BE () AB4 Xof 24035 41 186 5 16 7 A RO Bk
2 RIS S I R LW EE . 5 Cul 4HARLE,
OLP 41 HOK-16B 4l i il T- %3 i (¢ = 8.48, P <
0.01), HAMM b g IL-18 F1 TNF-o ¥R 3 T 15
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(¢=8.02.9.41,P <0.001) ;AB4 T-Hi)5, 5 OLP £
FH EE, HOK-16B 4 Jifg 8 T- R [ Ik (¢ = 6.46, P <
0.01) ,Zfififl b3 W TIL-18 F TNF-o ¥R B2 T [ (¢
=5.570.5.046,P <0.05) , JL[& 1C.D.

2.2 AB4 ZMm OLP AR B A S HERHEE

2
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5 Cul 414 EL , OLP 73 R B B A =R
TS (¢ =13.42.9.93,P <0.01) ,ASCT2 . GLS
REFEBHR (¢ =17.27.,10. 67, P <0.001) ; SX i
FHEC T OLP 2H, AB4 2H 23 2 Ik g £ B i 45 A R B
ARG (g =8.29 5.17,P <0.05) ,Jf: H ASCT2 .GLS

B 1501
& ##t
< 100t . i
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= sk
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= sof
O
0
a b c d e f g
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1 AB4 {2t LPS &2/ HOK-16B ZAAEE 58 , I ) 20 LA T Fn 1 B F 7K F
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-13

and TNF-a 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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FEHFE T (g=10.67 4.32,P<0.001), WE 2,

2.3 NOS3 4 AB4 j5yr OLP XS LY
BREIE R BN AB4 A AW CS S OLP 43
T AR 3 A AL, 4y i NFE2I2
NOSI [ NOS3, UL Bl 3A, 73 ¥ Xf #2153 2] AB4 A
NFE212 NOSI . NOS3 (1) 454 g4 4 35 564. 00,
36 819.20 41 421. 60 J/mol , FH] AB4 H1 NOS3 (1)
BROR SR H =T ERTHE, WWE 3B,
JREN S R R, 5 Cul 4140 1, OLP 4 HOK-16B
Y NOS3 2R [ £ ARk (¢ =18.02,P <0.001) ,

A

o]

Glutamine uptake (nmol/mL)
I
Glutamate production (umol/mL)

C

o ™
T 1

*

*

*

e e e <o e
[ N

D
T
—_

(=)
(=]

ASCT2

GLS

GAPDH

IS5 OLP 44l , AB4 4] HOK-16B 4l i3 NOS3 &
kR (¢ =9. 153 ,P <0.01) , L& 3C.,

2.4 NOS3 %355 OLP &R £ 2T HRE
SRR HEE 5 vector HAH L, 0e-NOS3 2H 41
Jifd NOS3 mRNA k7K 188 (g =4. 74 ,P <0.05) ,
sh-NOS3 21 NOS3 mRNA ik /K FEREAE (g =5.15,P
<0.05), WE 4A, 5 Cul 44H I, OLP 4] HOK-
16B 413G H MK (g =9. 82, P <0.001) , J 7= 24
m(q=7.61,P <0.01), 4l b3+ IL-18 5
TNF-o ¥ FiH (g =7.41 4.43,P <0.001) , 5%,

= a
g 153b
a b ¢ ku 'z O skt
49 &
g 1.0} it -
=
65 o
e
2. 0.5F
37 2
=
&
ASCT2 GLS

E 2 AB4 %l OLP iR & SERA B RE
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;
A C
Glutamine metabolism
AB4 OLP a
309 173 6578 NOS3
3
16 44
GAPDH
117
B

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

g L5r
z T
G
o
C =]
ku ,% Lok s
140 g T
s
R
o sokk
37 2 05p T
o
B
=
o
~
0
a b c

B3 AB4 {23 OLP ZHA#E 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 iz o P it 5 4 A R AR R TR (¢ = 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
AN S (g =7.39,P <0.01) , i TR FEAK
(¢=5.61,P<0.05) 41/ g IL-18 5 TNF-
WIETRE(g =9.04.7.62,P <0.05) , 4 Z ik e £ X
SR AR R (¢ =7.52.5.12,P <0.05),
ASCT2 &5 GLS ik 59 (¢ =7.03.5.79,P <

0.01), 5 OLP 4 #H Lk, OLP + sh-NOS3 2§ HOK-16B
AL SRR (g =4.87,P <0.05) , A T-F 44 i (¢
=5.27,P <0.05) , 40}l bW IL-1B 5 TNF-a
WRETHE (¢ =5.77.5.61,P <0.01) , 25 24 I e 2 L
WS B AR E LT (¢=5.01.7.85,P <0.05),
ASCT2 5 GIS 1k (¢ =7.65.7.86, P <
0.001), LK 4B ~G,

2.5 AB4i& i L #§ NOS3 - DHFR £ i OLP 4 fiz

A B D
£ 207 150 1 _80rm a i
Z = ERREL
[ A °
a 15F S = 60 F sk
5 o L > 100 F i e oe

= =
<zt %1.0- — £ - S 40fBd i #itt]
23 = Zaf
0.5} 3 # s 20}
.i>) ’ 8 g #
s S
) 0 0
~ Vector 0e-NOS3 sh-NOS3 a b c d IL-1B TNF-a
c Ctrl OLP OLP-+0e-NOS3 OLP+sh-NOS3
TUNEL
Merge
DAPI
40 E - osr " F 10
S g % st T
<sof # 2 5 o6t s 8 o
§ o % \E sk 5] ;?_:':] 6k
2 20 F o © 04 % 5
g # 5 E # EE4r #h
= g 2 s g
sior g 7 o2f 27,1 ’—L‘
- 0 ° 0 7 0
a b c d a b c d a b c d

Hi#
| a
Ob
stk
o Oc
it 0=ad

=] 15 -
G a b c d ku '%
o
(=9
ASCT2 AR Y !
GLS 65 5
=}
205F
GAPDH 3 Z
Z
=
[
o~

ASCT2

it
k
h
GLS

El4 NOS3 &ix5 OLP EEE £ 1T A R & S BRRBEX

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 supernatant; E: Glutamine uptake; F': Glutamate detection; G: Western blot analysis of ASCT2

and GLS protein expression; a; Ctrl group; b: OLP group; ¢: OLP + 0e-NOS3 group; d: OLP +sh-NOS3 group; “ P <0. 05 vs Vector group; * * P <
0.01, ***P<0.001 s Curl group; *P <0.05, ¥P <0.01, ™ P <0.001 vs OLP group.
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WEEYZEITARBSEEBERAE 5 vector 414
[t.,sh-DHFR 4 4 fft DHFR mRNA 2235 51 (¢ =
3.24,P <0.05), W& 5A, 5 Cul 4141k, OLP 4
DHFR % 4 #3508 59 (¢ =5.46,P <0.001) . JHT-%
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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
ept of Stomatology, Hebei Provincial Hospital of Traditiona inese Medicine , Shijiazhuan
(Dept of S logy, Hebei P [ Hospital of Trad [ Ch Med 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)-13, tumor necrosis factors-ac ( TNF-o) 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 blot. Results Bioinformatics analysis of molecular targets of
OLP, AB4, and genes related to glutamine metabolism revealed three intersection targets: NFE21.2, NOS1, 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-«
(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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