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WE BHR FITRIERET (SSPHD X A SR HONE-1 4 i (401 45 F S HAH % 43
THLH. H¥E KA CCK-8 i: I SSPHIX] HONE-1 41 (O 5Em s 8 4275 K i 9256
TRA HOO 40 M 39 5 A VE T . AP Transwell SEI6/> &M fuiR 2268 S iAetk, Adi ] — &t
WE (DHE) 2 G ERET A I A0 B N TG PR (ROSD 7KF 5l L8 it S i (LD H) R 5 S 56 s 4
PN S VIR TR E . 32 F Annexin-V/PT WYSER AN £ 1226 FFR ] Western blot ¥
Rl BT BB AR RIS . R CCK-8 45 RYL/R, SSPHIAM 24h /7
HONE-1 48 i 7% 14 23R B AR M PR, 1Cso {4 3.383 umol/L;  SEVETE i, Bl A
SSPHIIR 4/, HONE-1 A E7% TE S i iz s> (P <0.01) 5 Transwell SE58 IR,
SSPHIALEE & 7 il /N A s/ (P <0.01) ; DHE RGIREMGMIZE R R, SSPHI
AEFE RN ROS %GSREETHE (P<0.001) ; LDH BRSEe s R iR, i Eidmh
LDH i £ SSPHIIK I N 7+ (P <0.001) ; Annexin-V/PI X 4Lkl 45 1 B,
SSPHIAbEE J5 Annexin-V/PI FHPEAHAI EL 3G I (P <0.001) ; Western blot 45 R 7w, %}
MEZHAHEL, SSPHIALFRALZH L cleaved-Caspase-1 1 GSDMD-N-terminal & [ %3 /K- _F i
(P<0.05) , NLRP3 fEEAFIEKTFIRTE (P<0.05) ; ELISA 45 EoR, 40 IL-1p
HIIL-18 & & IhE SSPHIR G I & (P <0.05) o %5 SSPHIF @M 4%
ROS/NLRP3 / Caspase-1 155 55l 5 & W% HONE-1 Zifi =12, il K IEPTS R ER, #72
AT VR VR YT S RV 254
KERIE  SSPHI; SMi¥E: WETE%: NLRP3; £Ers; B
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The effect and mechanism of Saponin I of Schizocapsa plantaginea Hance on

nasopharyngeal carcinoma cell line HONE-1 in vitro
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Abstract  Objective To explore the inhibitory effect and related molecular mechanisms of
Saponin of Schizocapsa plantaginea Hancel (SSPHI) on human nasopharyngeal carcinoma HONE-
1 cells. Methods The effect of SSPHI on HONE-1 cell viability was detected using the CCK-8
assay. Its inhibitory effect on cell proliferation was evaluated through a colony formation assay.
Changes in cell invasion ability were analyzed using the Transwell assay. Intracellular reactive
oxygen species (ROS) levels were measured using the DHE fluorescent probe. The extent of
intracellular content release was reflected by the LDH release assay. The rate of cell pyroptosis was
detected using the Annexin-V/PI double staining method. Changes in the expression of proteins
related to the classical pyroptosis pathway were examined by Western Blot. Results SSPHI
significantly inhibited the proliferation of HONE-1 cells, increased intracellular ROS levels, and
upregulated the protein expression of cleaved-Caspase-1 and GSDMD-N-terminal in a dose-
dependent manner. It also promoted the release of inflammatory factors such as IL-1p, thereby
inducing typical pyroptosis in HONE-1 cells. Conclusion SSPHI can induce pyroptosis in
nasopharyngeal carcinoma HONE-1 cells by regulating the ROS/NLRP3/Caspase-1 signaling axis,
thereby exerting an anti-nasopharyngeal carcinoma effect. This suggests that SSPHI may serve as a

potential therapeutic agent for nasopharyngeal carcinoma.
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Bl RN N /NG T2 E R, EHUR I R IURIE R R % T L R 1
o BRA T Z RIEAE AU S5 46, AR VR T 3248 T — DI Ris (L S . Bk 2
(RIBIF 98 DAL Ge 25 PP IR R ARVE P Lo TE A P9 41 B BB IR 1R B 70 T 76 A 1 Y 3R A gl
TR ARG HIK-TT i A 5 7 A A T 7 A 0 Sk S0 O A PR, s 9 e 3 o i gk
P AR R A A BRIV i 245 S PR 410 FINE-1 1) T Bk,

FHE (Schizocapsa plantaginea Hance) & EFHFI LR ZHEA TR, HI4KHAL, &)
VR B2, (EHIDCOH: . RRZG IRIREEZGEH] . R E BATE A . BULIRSE 2 Fh )
R, EE TR IT MR . IEER AU % . R HT (Saponin of Schizocapsa plantaginea
Hance 1, SSPHI) J& % R % G B (1 £ ARy 2 — o AR ATHIZA]D AR B8 s
G T I SSPHINGE & A3 41 ity 38 5t 1A S5 410 £ FLSY,  i%0F 78 B ZE 4R 7T SSPHI X A 5.
WA 93 2 At HONE-1 IV 7E JHFRAL ], SR T Sy LA BT ok R e 1) 1S FH S 3 B8 22 (1 B 1 il o
1 MEETE
1.1 Zfakk

N SRR HONE-1 4l B AL e L E B2t e i st di by, Bk
PR HEAT AR 3%

1.2 A58

SSPHI (4fi[>95%) AR HATHRH. 4ifk . 5E ; RPMI-1640 £ 574 (£ [F Gibeo
AF], L5 624184) 5 FRFIMLE (EE Gemini A7, #t%5: A1IHOOK) ; BCA HEE
& GRIUE LAY TRARAR, #5: AR1189) ; CCK-8 ({it'5: HY-K0301) .
TAENE (dihydroethidium, DHE) (£S5 : HY-D0079) (3 [E MedChemExpress A 7))
AR AR (lactate dehydrogenase, LDH) {7 & ( LigZE R RAEMBARB M AR A,
F: C0016) ; B-actin (X =IEEMBAFIRAF, #t5: 66009-1-Ig) ; NOD FEZAAKE
[ 45 ¥ 384 5% 2R 11 (NOD-like receptor protein 3, NLRP3) Fifk (R#FIEREEMBAE A 7,
fit5: R381207) ; GSDMD-N-terminal Hif& (L5 : PU224937) . Total and Cleaved Caspase
1 ({it%5: P79884R2) ( Lilg WIHEFIRFEEARIECA IR AR » A4/ 3 (interleukin, IL) -
1B ELISA R7fl& (It5: G203075M) . IL-18 ELISA iRX7l& (It5: D711091-0096) (R
MEEEMBHEARARD .

1.3 SEHALES
A 7R4H (£ Thermo Fisher A7), A5 3111  FidREE 0N GHRYLAR}

SEAERE TR A, A5 KH20R) ; WIX-minPRO4 Y H kA% . WIX-minBLOT %Y H 54 (b



HHWIRHCHRARD . A 2BKEEFRY (it Tecan 27, 5 Infinite 200 PRO) ;
518 B (HA Olumbus #Rxlsxtt, M5. CKXS53) : mA4iMifx (£E BD o], A
F: Accuri C6 Plus) ; Odyssey ZL7M8fE 24t (3£EH LI-COR A7), H%5: Odysse Clx)
14 FHik
14.1 YRS H4E

HONE-1 ZH i F RIPM-1640 357755, I 10%M6 4 L35 « 1% X0 54T HEAT M RE £ 7%,
IR AT R 37°C 5%CO0s0 Hi#E CCK-8 iLMIE M40 IS /125 R, HisE SSPHIMZ: 259KV
il SEVETE LSS 4y NPUZE, SSPHIKRFE N 0. 1.25. 1.75. 2.00 umol/L, HAAsLE: (fiE
Transwell. ROS fll. LDH #J8. Wi 40MIA . Westernblot 2 ELISA) & 4 4, DUz
SSPHIWKE A 0. 1.25. 2.5, 5.0 pmol/L, Z5Z54bFRI ] Ay 24 h.
1.4.2  CCK-8 A 40 H ¥ 5

IO EE] HONE-1 4HMd, 0.5%REE FBGHA, RIPM-1640 15 7=E 6] Sop 40 g8k, LA
AL 53103 N EREA T 96 FLHCP . B9 24 h J5 EBRIAEE IR, IO 100 pL AR E (0.
0.25. 0.5\ 1. 2. 4. 8 umol/L) SSPHI}}3% 24 h J&, HFLANA 10 uL CCK-8 ¥, 37 °Cil
FeHEH 45 min, 450 nm P ARG (absorbance, 4D, FEiH B ANMIAFIE F=[(4 swpn -
A sea)/(A s - A sea)] M 24 h AR TG GE A B R HIK E 1Cso.
143 SEEHEL

WS E A K I HONE-1 41, DAREFL 300 N2 FERRALEER T 12 FLARF, BFLINA
500 pL [ RIPM-1640 5645537 5E, K598 72 h 52 &GRS 7 22 IHESFEWG N 500 uL AN[H
WM SSPHI 452405557, B 72 h 3l 1 IR, E4E 15d Ja 58 2 LIS, P 4% % R P EEE 2,
0.5%45 ST 0 5 PBS 7870 0eids, MR,
1.4.4 Transwell SCIR 40 fIRZ2 68 0

HY Matrigel J&J5 1% 5 % 40 B oof BTG L5 85 77 28 4% 1:8 (W LM R &, 7L 100 uL
N/NEP, 37 CCREFRFE T E 3 h BT EER f5 bk RIS . AUMIERRT 24 h AL
B BB IR AT VAR EE, B HONE-1 4y L BT 4, (FA % 2 5105 Ay /mL, &
FL 100 uL £/ L%, FIOA 100 uLSSPHI Z5ifiAb#E . FZE I 700 pL 5 10%MA 25 13 1)
FeaEiE IR, BN E 24h )5, FARIRAE, PBSUE2 M, NETAA 4%% K EEH[H
€ 30 min J5 PBS ¥ 2 i, AR NS NIRRT ERANE, FEEEEXT RN 0.1%H)
S5 IEER, ef 30 min, PBS PeifE AT, RAMBEE 4 MEF AT, Xl

(I B T H o A



145 WAL ILHEA ROS

B KA HONE-1 41, DIAEFL 5x10° NEFEERT 6 FLAIT, $53% 24 h ihREE
JEANEACEE SSPHIZ 25403, K97 24 h [ & DHE 8%, I xQAm i A e I 40 Ffa py 3
% (reactive oxygen species, ROS) 5#J¥ .,
1.4.6  LDH A4 i Py R A

BORHAUE KA HONE-1 410, DAAEAL 8x10° AN BEHF T 96 FLAR T, 5557 24 h e
J& ARV SSPHIZA 25407, AL 100 uL, 24 h JaUesE EiE a3 51 450 nm A0 0%
JGEE, Kl LDH 3 .
1.4.7 Annexin V/PI 200 SSPHI 340 fSE T HIR M

HCAE K B F T B 2E K B AR HONE- 1 40 ¥ 4k Bk 5, DAL 1108 A4 fr) 25
FEHRIT 6 fLIR A, VAAS[FVKE SSPHIA ZAbBE 434, FfL45245 2 mL.

2y PSS RS FIANS EDTA WIS A B A 40,  FHT0V i) PBS Pk dii 5 25025
W, H ddH,O #% 5% Binding Buffer 4 1x T/E, HL 500 uL SEE0H. &EMA S
uL ) Annexin V-FITC 1 10 uL () PI, 32FimiEiR 4] G EiRE I F 5~30 min, B 5 i i k)
EHEATR ST
1.4.8 Western blot =R RE HFRE

BB K HONE-1 40, DAREIL 2x10° M3 EHRN T 60 mm B 9RMF, RHFRE
HHME A IEEE, L) 90% 5 77 2 IHES IR, LAANIRIIK S SSPHILA 25 /b #4340, 410 6 mL
ZIRALEE 24 h JEUSCERGERL, UK I RIPA Z4f#4HM 30 min, 12 000 r/min 50 20 min, W4k L
TE - BCA R SRS %5 48R VR, ) 12.5%< )% SDS-PAGE Hijk 7 2 J5 %4 2 PVDF
i, 5%BSA H 14 1 h, BJE B0 B-acting NLRP3. B 2R (1R & R R 2 (/K il ifg-1 59
P11k (cleaved cysteinyl aspartate specific proteinase-1, cleaved-Caspase-1). 4 i & -D(Gasdermin-
D, GSDMD). ¥ & %-D-N 3 (Gasdermin-D-N-terminal, GSDMD-N-terminal). —#i (B-actin /%
FELL N 1:3 000, HARFBELLIIN 1:1 000D 4 °CHEE IR . KA TBST Heik)a, LIk
R4, EIEEEEHEE 1 h, TBST 7Bk fi A Odyssey ZL4M RGEHEAT iR, Imagel %X
AT B 2 IR BE AL A #T
1.4.9 ELISA R4 IL-1p. IL-18 EHEE

HOW S K HONE-1 40,  DAREFL 1100 ANEFERFE T 6 ALBRP, $539% 24 h J5DAAS
[FIWFE SSPHIZ ZAbHE, #4325 | mL, VHACUCER 4, LA 20 kHz #5%, 150 W T,
FEVKIE LA TR A DR, BT 2, [AIRG 3s, SROEHNHE 3 UK, A 4NS . A



VR TL-1B AT IL-18 1) ELISA 37l &, SLIGmAEte Ul B B4AE, 7RI 450 nm AbAT I %
HREMBC I HE A=,
1.5 SitFaes

iBIE SPSS 23.0 BAF XS BAR AT G 3T, BT SERR IS E S 3 R TR R A
hRAEZE (X 8) RoR, WL 18 2 57 LR FMOTAREAS ¢ A I HEAT /04T, 10567k HE 0=0.05,
bL P<<0.05 2 R Geit 27 X . 1EFEH# M GraphPad Prism 9.5.0 347 I #I1E .
2 R
2.1 SSPHIX{ HONE-1 40/t g m

{81 2.5 pmol/L SSPHIAL ¥ HONE-1 ZHi /5, 4HMEAKAMETIRAL. e B T~
W 2 SR B2 KA K, AR IRBLR IR SRR A, AAZ I SRR R, R 26 S 80
I Z AR T AET

&l 1 SSPHIZE R JG 4 ITEAZRAL *400
Fig.1 Changes in cell morphology after SSPHI treatment <400
a: Normal HONE-1 cells; b: Cell morphology after treatment with 2.5 pmol/L SSPHI;
The arrowhead indicates that pyroptotic cells undergo cell swelling and membrane blebbing. .
2.2 SSPHIX{ HONE-1 4t ffa 3855 i) s
CCK-8 frll 45 R, 52X RAMEL, AFWKEER SSPHILLPE 24 h J5 ik 85
17, M PET S PR . $275 SSPHIRENS 1 2 1] HONE-1 AU A58 . 3 24 h [ 1Cso &

N 3.383 umol/L, #)5£ES25i% 1.25 pmol/L. 2.5 pmol/L+ 5.0 pmol/L 1 N SZEAK. . il

g
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Fig.2 Detection of the effects of SSPHI on HONE-1 cell proliferation by CCK-8 assay
(XS, n=3)
2.3 SSPHIX HONE-1 41 f4E% T R A8 1 B2
PL SSPHI1.25. 1.75. 2.00 umol/L #2540 5, HIAEEEE N (137.00+15.13)
(71.00+£18.02) . (51.33£15.82) . (13.67+7.23) 4~ 5 AXRAMEL, %452454] HONE-

| SRR R B, ZRATIHEE
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B 3 PR v e LI A HONE-1 ZHfgE ¥ T R A TR (XS, n=3)
Fig.3 The detection of the colony formation ability of HONE-1 cells by plate cloning
assay (XIS, n=3)

a: Control group; b: 1.25 umol/L SSPHI; c: 2.5 umol/L SSPHI; d: 5 pmol/L SSPHI; P < 0.01,

ek

P <0.001 vs control group.
2.4 SSPHIXf HONE-1 4Hfff2 2288 /1 B
Transwell SEIGAG IS5 B <, LA SSPHI 1.25. 2.5, 5.0 umol/L #:#J5, 5 control 414H

tt, BE#E SSPHIZAZGF &GN, M E=F 3N S HA g B>, ZRA 5%
X (F=67.166) . WK 4.
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=
o
<
S
@
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Bl 4 Transwell SLXA M SSPHIXT HONE-1 4HfifR &8 HIBM (X 1S, n=3) x200
Fig.4 The effects of SSPHI on the invasion ability of HONE-1 cells detected by
Transwell assay (Xt S, n=3) x200

a: Control group; b: 1.25 umol/L SSPHI; c: 2.5 umol/L SSPHI; d: 5 pmol/L SSPHI; P < 0.01,

sfekk

P <0.001 vs control group.

2.5 SSPHIXf HONE-1 4Hffi 4 ROS 7K-F FIgE i

PL SSPHI 1.25. 2.5+ 5.0 umol/L #bFEJ5, 5 control ZHAH L, Bl 45 2477 &= A4 K, HONE-



1 40fH ROS /K FFHEr, ZRA SR (F=144.581) . WHE 5.
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B 5 WRNAHAKN SSPHIX HONE-1 ZHfipy ROS AKFHIEmM (XS, n=3)

Mean Fluorescence Intensity

Fig. 5 The effects of SSPHI on intracellular ROS levels in HONE-1 cells detected by Flow
Cytometry ( X + s, n=3)

a: Control group; b: 1.25 umol/L SSPHI; c: 2.5 umol/L SSPHI; d: 5.0 pmol/L SSPHI; **P < 0.001
vs control group.
2.6 SSPHIX{ HONE-1 4fd LDH 15 F5m

PA SSPHI 1.25. 2.5, 5.0 umol/L 4b#H)5, 5 control ZHAHLL, B4 SSPHIZE 27 & 1IN,
HONE-1 40/ Ei& 1) LDH & VT, BA R E W, 72 7 B A St 25 L (F=51.046)
WL 6.

N w B (61
[=) (=] (=) o
I 1 | 1

relative LDH activity (%)
S
|

a b c d
Bl 6 Mkl SSPHIXT HONE-1 48/ LDH AKFRIEmM (XIS, n=3)

Fig.6 The effects of SSPHI on LDH levels in HONE-1 cells detected by colorimetric



method (XS, n=3)
a: Control group; b: 1.25 pmol/L SSPHI; c: 2.5 pmol/L SSPHI; d: 5.0 pmol/L SSPHI; **P < 0.001
vs control group.
2.7 Annexin V/PI B¢kl SSPHI X 4050 T KR
Krgh 557K, BLSSPHI1.25. 2.5, 5.0 pmol/L 4bFE 5, 5 control ZHAHEL, BE% SSPHI
EYFIEIGIN, Annexin-V/PI FHIERNE K, ZRAA SR L (F=146.003) , gl
TEeIE R, WK 7.

80
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a b c d

K7 MR AKN SSPHIN, HONE-1 20 T-RM (XS, 1=3)
Fig.7 The effects of SSPHI on the pyroptosis rate of HONE-1 cells detected by Flow
Cytometry (XIS, n=3)
a: Control group; b: 1.25 umol/L SSPHI; c: 2.5 umol/L SSPHI; d: 5.0 pmol/L SSPHI; P < 0.001
vs control group.
2.8 SSPHIX HONE-1 ZHfuAE T-AH R B HRIA IR

Western blot 525645 5 W7k, DL SSPHI 1.25 pmol/L. 2.5 umol/L. 5.0 umol/L 0¥ )5, 5



control ZHAHLL, FEEZFEMEIN, SSPHIAHE 5 HONE-1 4+ total-Caspase-1 25 [13RIA

"~ P& (F=4.083) , NLRP3. cleaved-Caspase-1. GSDMD-N-terminal & &1 & (F=5.010.

6.238. 25.857) , ZERAGIIFEE L.
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Fig.8 The effects of SSPHI on pyroptosis-related proteins in HONE-1 cells detected by

Western blot (X £ S, n=3)



A: SSPHI Xf NLRP3 & &IA/KFHIF#NE; B: SSPHI % GSDMD-N-terminal £ [ #&i&7K-F
520 ; C: SSPHI X total-Caspase-1 85 FHRIE/KF-52M; D: SSPHI X cleaved-Caspase-1
HERIEACT IR0

A: The effects of SSPHI on the protein expression level of NLRP3;B: The effects of SSPHI on the
protein expression level of GSDMD-N-terminal; C: The effects of SSPHI on the protein
expression level of total-Caspase-1; D: The effects of SSPHI on the protein expression level of
cleaved-Caspase-1; a: Control group; b: 1.25 pmol/L SSPHI; ¢: 2.5 pmol/L SSPHI; d: 5 umol/L
SSPHI; “P < 0.05, P <0.01, ™
2.9 SSPHIX{ HONE-1 i+ IL-1p. 1L-18 FRIAHIFL M

ELISA sE3045 IR, 5 control ZHAHLL, FsEZ5 257 &340, SSPHIAL#E /5 HONE-1 41

P <0.001 vs control group.

B IL-1B & & T (F=30.606) |, IL-18 & &t (F=26.524) . WK 9,
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N
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Bl 9 ELISA %% SSPHIX HONE-1 20 IL-1p 5 IL-18 S &M (XIS, n=3)
Fig.9 The effects of SSPHI on the levels of IL-1p and IL-18 in HONE-1 cells detected by
ELISA (XIS, n=3)
A: The effects of SSPHI on the protein expression level of IL-1p; B: The effects of SSPHI on the
protein expression level of IL-18; a: Control group; b: 1.25 pmol/L SSPHI; c: 2.5 pmol/L SSPHI;
d: 5.0 umol/L SSPHI; "P < 0.05, P <0.01, ™
3 Wi
FARF=IDR FARUR 2 SR A L3 B E BN, — B BUMR 25T A 1 B 2R IR,
SRR SRR R 2 (0 A2 VS VEAE DU 2540 R U 4% 52 53 U R R B T /RN
T = RER B RARRER Y, AT p53/Bel-2/Bax & S5 SLRAR T EE, B
SRR A PSR P R e Y. BRSO T W Ay, Rr s, HES RS E S
PERCS> SSPHI 7E VR AR ZE A SR 7 b 0 s R R BRIt S5 22 b f8g 4 o o sk 25
N AWFFAEMFEA b, IR ERET T SSPHIE S S MR 441 M A6 £ T M/ FH A L AL,
R RAZAL A YT R T SR TSR I SEER AR
SRR 2 SR AU o WG I 2 —, BRI R B G EB R R YL B E . AV IR A

(10T, 57 115 A T 6 308 o o B AR ALEAGT I R B, 9 R 200 M I 5 S PR R e 2 VIR O, 8 MR iR
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