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Fig.1 Hemolytic toxicity of the stock and diluent of Staphylococcus aureus filtrate to human red blood cells
A: Hemolytic toxicity of the stock of Staphylococcus aureus filtrate to human red blood cells; B; Hemolytic toxicity of the diluent (1 : 1) of Staphylo-
coccus aureus filtrate to human red blood cells; C: The comparison of hemolytic toxicity of the stock and diluent (1 : 1) of Staphylococcus aureus filtrate

to human red blood cells; NC, Negative control; PC:Positive control; * P <0.05 vs SCHP.
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Fig.2 Inhibition of HCC827 cells growth by the stock and diluent of Staphylococcus aureus filtrate
A : Inhibition of HCC827 cells growth by the stock of Staphylococcus aureus filtrate; B Inhibition of HCC827 cells growth by the diluent (1 : 1) of
Staphylococcus aureus filtrate; C: Inhibition of HCC827 cells growth by the diluent (1 : 3) of Staphylococcus aureus filtrate ; NC; Negative control; * P <
0. 05 vs NC.

M2 Az 8] K™ AN BEAF /5 22 57 s SCHP FGET L 0. 001 ) A%y 240 g LA KXo B 20 440 g =2 [1) 1L-6 7 3

SIHP [ (F =30.71, P <0.001) .1 : 1 F BRI
(F=17.99, P<0.001) .1 : 3 W B (F=7.90, P
=0. 007 ) Kb 41 g DA K %) BE2H 44 ifd =[] LDH 4
IR REAE7F 22 5% 5 SCHP A15gr &) SIHP ()8 (F =
23.66, P<0.001) .1 : 3 W (F =17.08, P <

FEREAFAE 225 . R4 BE A SCHP A Eb , 8 Y SI-
HP 8.1« 1 AR LA B 1 2 3 R R AL P )5
YA K AN FE 4000, 2 R A HITF R L (P <
0.05) , W&l 4A —4C; 5 4ii ifg X B AR Eb , 87 78 SIHP
PEW LI ¢ 1 AR B 5 941 LDH AN e



- 1532 -

BMEMKRFF®  Acta Universitatis Medicinalis Anhui 2024 Sep;59(9)

SCHP novel SIHP

100 pl filtrate

100 pl filtrate/
1640(1 : 1)

100 ul filtrate/
1640(1 : 3)

ATCC25923

<« Severe damage, with cells showing a
naked nucleus-like change

Moderate damage, with cells showing a
balloon-like change in the cell membrane

<« Mild damage, with cells showing suspended growth

“¢ Nornal, with cells showing adherent growth

NC

3 SEBIEFNEBREERRRY HCC827 MMM x 400
Fig.3 The impact of the stock and diluent of Staphylococcus aureus filtrate on the morphology of HCC827 cells x400

NC : Negative control
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Fig.4 The concentration of K*, LDH, and IL-6 in the supernatant after co-incubation of the stock

and diluent of Staphylococcus aureus filtrate with HCC827 cells.

A - C; The concentration of K* in the supernatant after co-incubation of the stock and diluent (1 : 1, 1 : 3) of Staphylococcus aureus filtrate with

HCC827 cells; D — F: The concentration of LDH in the supernatant after co-incubation of the stock and diluent (1 : 1, 1 : 3) of Staphylococcus aureus

filtrate with HCC827 cells; G — I The concentration of IL.-6 in the supernatant after co-incubation of the stock and diluent (1 : 1, 1 : 3) of Staphylococ-

cus aureus filtrate with HCC827 cells; NC:Negative control; * P <0.05 vs NC; *P <0. 05 vs SCHP.

Fi IO HCC827 441 i iy 4 47 )™ 2, 455 T 4 a5 i
ED ORISR 2, X AR V] e RIE R IL-6 =
B B RRARA R . MR, B STHP S8R 1

3 PR BERAL FRZH R B 4 HCC827 4 i 35 I o 2 77
A IR . P RESE B T I B0 4 i M A7 2 8
TS R R, | & TL-6 R a4 b, DA TG 5 3L
W IL-6 F BB TR, UL, B R STHP X i
o A 0 P 35 2 IR LA LT 1 o SR, g P T
VI 155 P A T ) A 98 A s R S IR -l i
IL-6 439 RS JAK-STAT3 {3538 4 1012 J80 18
2SS

[1] Siegel R L, Miller K D, Wagle N S, et al. Cancer statistics, 2023

[5]

[J]. CA Cancer J Clin, 2023,73(1):17 —48. doi:10. 3322/
caac.21763.

Li Z Q, Zhuang H M, Wang G N, et al. Prevalence, predictors,
and mortality of bloodstream infections due to methicillin-resistant
Staphylococcus aureus in patients with malignancy ; Systemic review
BMC Infect Dis, 2021,21(1):74. doi:
10. 1186/s12879 - 021 - 05763 —y.

Wei Y N, Sandhu E, Yang X, et al. Bidirectional functional
effects of Staphylococcus carcinogenesis [ J ]. Microorganisms,
2022,10(12) :2353. doi:10.3390/microorganisms10122353.
Qiang Y W, Ma F, Wang Z R, et al. LukS-PV induces cell cycle
arrest and apoptosis through p38/ERK MAPK signaling pathway in
NSCLC cells [ J]. Biochem Biophys Res Commun, 2020, 521
(4):846 -52. doi:10.1016/j. bbre.2019. 10. 181.

Hattar K, Reinert C P, Sibelius U, et al. Lipoteichoic acids from

and meta-analysis [ J].

Staphylococcus aureus stimulate proliferation of human non-small-
cell lung cancer cells in vitro [ J]. Cancer Immunol Immunother,

2017,66(6) :799 —809. doi:10.1007/s00262 - 017 — 1980 —4.



- 1534 -

ZHEAKFFIR  Acta Universitatis Medicinalis Anhui

2024 Sep;59(9)

(6]

[10]

[11]

[12]

[12]

[13]

[13]

Abstract Objective

/N B (O 7 TR T IR I MR A 5 R 9T P AR
[J]. wEILZEEZY, 2011,18(22) :46 7. doi:10. 3760/ cma.
j. issn. 1008 - 6706.2011. s2. 026.

Xuan X S. The role of Staphylococcus aureus filtrate in the compre-
hensive treatment of advanced cancer [ J]. Chin J Prim Med
Pharm, 2011,18(22) :46 —7. doi;10.3760/cma. j. issn. 1008 —
6706.2011. s2.026.

Warkk, Bk, 5k, F SREWRES TP T RIBIT
TR N A R IR R BOCR PR (1], MRS EEHT,
2019(3) :136,138.

Xu L D, Li W D, Zhang J, et al. The efficacy study of poly-
staphylococcal enterotoxin B ( PSEB) combined with TP regimen
in the treatment of middle to late-stage non-small cell lung cancer
[J]. Chinese Higher Medical Education, 2019 (3) 136, 138.
doi:10.3969/j. issn. 1002 —1701.2019. 03. 069.

Spaulding A R, Salgado-Pabon W, Kohler P L, et al. Staphylo-
coccal and streptococcal superantigen exotoxins [ J]. Clin Microbi-
ol Rev, 2013,26(3) :422 -47. doi:10. 1128/CMR. 00104 - 12.
Perabo F G, Willert P L, Wirger A, et al. Preclinical evaluation
of superantigen ( staphylococcal enterotoxin B) in the intravesical
immunotherapy of superficial bladder cancer [ J]. Int J Cancer,
2005,115(4) ;591 -8. doi:10. 1002/1jc. 20941.

Yu Q T, Meng Z B. Treatment of advanced breast cancer with a
combination of highly agglutinative staphylococcin and vinorelbine-
based chemotherapy [J]. Eur Rev Med Pharmacol Sci, 2016,20
(16) ;3465 -8.

Liu J H, Li C, Cao L, et al. Cucurbitacin B regulates lung cancer
cell proliferation and apoptosis via inhibiting the IL-6/STAT3
pathway through the IncRNA XIST/miR-let-7¢ axis [ J]. Pharm
Biol, 2022,60 (1) :154 —62. doi:10. 1080/13880209. 2021.
2016866.

R, PMERAS, (EHESR, 5. & OMEIRERLTR KX
RN ) VAR E R R W& AN iR TR e Ol I N S S22 /S
A, 2021,37(11) ;1281 —=5,1291. doi: 10. 3969/j. issn. 1000 —
484X.2021.11.001.

He Y N, Sun Y L, Ren Y K, et al. Characteristics study of T
lymphocyte activation and antitumor activity of Staphylococcus au-
reus enterotoxin-like K [ J]. Chin J Immun, 2021,37(11) ;1281
-5,1291. doi:10.3969/j. issn. 1000 —484X.2021.11.001.
RS, [ . I OO 7 TR T B R LA S D e
RO [J]. NG R 25 27 A% 2, 2006, 15 (5) 1320 - 3. doi:
10.3969/]. issn. 1007 —4406.2006.05.019.

Ma H'Y, You J. Effects of the filter preparation of Staphylococcus
aureus on organism immunity function [ J]. Chin J Clin Pharm,
2006,15(5) :320 —3. doi:10.3969/]. issn. 1007 —4406. 2006.
05.019.

[14]

[15]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

Johansson D, Johansson A, Behnam-Motlagh P. Alpha-toxin of
Staphylococcus aureus overcomes acquired cisplatin-resistance in
malignant mesothelioma cells [ J]. Cancer Lett, 2008,265(1) :
67 —=75. doi:10. 1016/]. canlet. 2008. 02. 007.

Wang W, Sun X, Lu L, et al. Cytotoxicity of lymphocytes activa-
ted by superantigen toxic-shock-syndrome toxin-1 against colorectal
cancer LoVo cells [ J]. Mol Cell Biochem, 2013,376(1 -2):1
-9. doi;10.1007/s11010 - 013 — 1561 —6.

Worlitzsch D, Kaygin H, Steinhuber A, et al. Effects of amoxicil-
lin, gentamicin, and moxifloxacin on the hemolytic activity of
Staphylococcus aureus in vitro and in vivo [ J]. Antimicrob Agents
Chemother, 2001,45(1) :196 —202. doi:10. 1128/AAC.45.1.
196 -202.2001.

Goerke C, Koller J, Wolz C. Ciprofloxacin and trimethoprim cause
phage induction and virulence modulation in Staphylococcus aureus
[J]. Antimicrob Agents Chemother, 2006,50(1) :171 —=7. doi:
10. 1128/AAC.50. 1. 171 —177.2006.

Rohmer C, Wolz C. The role of hlb-converting bacteriophages in
Staphylococcus aureus host adaption [ J]. Microb Physiol, 2021,
31(2):109 —=22. doi:10.1159/000516645.

Zhang H, Zheng Y, Gao H, et al. Identification and characteriza-
tion of Staphylococcus aureus strains with an incomplete hemolytic
phenotype [ J]. Front Cell Infect Microbiol, 2016,6:146. doi:
10. 3389/fcimb. 2016. 00146.

Xu X, Zhou T, Fang X, et al. Biological characteristics and path-
ogenicity of a Staphylococcus aureus strain with an incomplete he-
molytic phenotype isolated from bovine milk [ J]. Microbiol Immu-
nol, 2024 ,68(1) :6 —14. doi:10.1111/1348 —0421. 13102.
Hirata A, Ogawa S, Kometani T, et al. ZD1839 (Iressa) induces
antiangiogenic effects through inhibition of epidermal growth factor
receptor tyrosine kinase [ J]. Cancer Res, 2002,62(9) :2554 —
60.

Huang S M, Li J, Armstrong E A, et al. Modulation of radiation
response and tumor-induced angiogenesis after epidermal growth
factor receptor inhibition by ZD1839 (Iressa) [J]. Cancer Res,
2002,62(15) :4300 - 6.

Lee J K, Hahn S, Kim D W, et al. Epidermal growth factor re-
ceptor tyrosine kinase inhibitors vs conventional chemotherapy in
non-small cell lung cancer harboring wild-type epidermal growth
factor receptor; a meta-analysis [ J]. JAMA, 2014,311(14).
1430 —=7. doi:10. 1001/jama. 2014.3314.

Hailemichael Y, Johnson D H, Abdel-Wahab N, et al. Interleu-
kin-6 blockade abrogates immunotherapy toxicity and promotes
tumor immunity [ J]. Cancer Cell, 2022,40(5) :509 - 23. e6.
doi;10. 1016/]. ccell. 2022. 04. 004.

Cytotoxicity of novel Staphylococcus aureus filtrate

on non-small cell lung cancer cell
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To investigate the toxicity and mechanism of a novel Staphylococcus aureus with incomplete

hemolytic phenotype ( SIHP) filtrate on non - small cell lung cancer (NSCLC) HCC827 cell line. Methods

The
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filtrates and diluents of novel STHP and Staphylococcus aureus with complete hemolytic phenotype ( SCHP) were co-
incubated with 1% human red blood cells and HCC827 cells. Hemoglobin release method was used to detect red
blood cell toxicity, CCK-8 method was used to detect HCC827 cell activity. lon selective electrode method, colori-
metric method and immunofluorescence method were used to detect potassium ( K¥ ), lactate dehydrogenase
(LDH) and interleukin-6 (IL-6) concentrations in the incubation supernatants. Results The filirate and diluent
of novel SIHP could significantly damage the activity of HCC827 cells, causing K™ and LDH leakage. The filtrate
and 1 : 3 diluent of novel SIHP resulted in a decrease and an increase in 1L-6 secretion in HCC827 cells, respec-
tively. Compared with SCHP, the filtrate and diluent of novel SIHP had stronger red blood cell toxicity and more
severe K* leakage in HCC827 cells. Conclusion The filirate of novel STHP can damage the cell membrane, lead
to content release and kill NSCLC cells, with a stronger toxicity than SCHP.

Key words Staphylococcus aureus ; hemolytic phenotype; filtrate; non-small cell lung cancer; cytotoxicity ; anti-
tumor activity
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