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Effect of Leptospira interrogans 56606v on apoptosis of murine neutrophil

DU Lin, HE Ping
Department of Immunology and Microbiology, Shanghai Jiao Tong University School of Medicine, Shanghai 200025, China

[Abstract] Objective-To investigate the effect of Leptospira interrogans 56606v on apoptosis of murine neutrophils and related
mechanisms. Methods - Murine neutrophils were infected with Leptospira interrogans 56606v at indicated multiplicity of infection
(MOI was 100, 300 and 500 respectively) and time points (0.5,6,12 and 24 h), with uninfected neutrophils as control. Cells treated
with an equal amount of cell culture medium containing 4 pmol/L astrosporine (STS) were used as positive control for apoptosis.
The apoptosis was analyzed by using flow cytometry. The cleavage of caspase-3 and activation of nuclear factor- kB (NF-«B)
pathway were detected in murine neutrophils infected with Leptospira interrogans 56606v by Western blotting, and the inhibitory
effect of NF-«xB inhibitor BAY 11-7082 on NF-«xB pathway was also verified by Western blotting. The role of NF-kB pathway in the
inhibition of neutrophil apoptosis induced by Leptospira interrogans 56606v was further explored by adding NF-kB inhibitor BAY
11-7082. Macrophages were co-incubated with Leptospira-infected or-uninfected carboxyfluorescein diacetate succinimidyl ester
(CFSE)-labeled neutrophils, and flow cytometry was used to detect the phagocytosis of neutrophils by macrophages to reflect the
effect of the neutrophil apoptosis inhibition induced by Leptospira interrogans 56606v infection on efferocytosis. Results:The
results of flow cytometry showed that the apoptosis rate of neutrophils in Lepfospira infection group was decreased compared with
the uninfected control group. The inhibition of Leptospira interrogans 56606v on neutrophil apoptosis was enhanced with the
increase of MOI. Compared with the uninfected control group, the difference was statistically significant under different MOIS (P=
0.000). The apoptosis rate was lower than that of the corresponding uninfected control group when Leptospira interrogans 56606v
with MOI=100 infected neutrophils for 0.5, 6 and 12 h (P<0.05), and the apoptosis of neutrophils was enhanced after treatment with
STS. The cleavage of caspase-3 was significantly reduced after infection with Leptospira interrogans 56606v and the
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phosphorylation of NF-«xB was significantly increased after infection demonstrated by Western blotting. The activation of NF-kB

pathway in both post-infection and non-infection conditions was significantly inhibited by BAY 11-7082. The apoptosis rate of

murine neutrophils infected with or without Leptospira interrogans 56606v was significantly increased by BAY 11-7082 (P=0.000).

The neutrophils infected with Leptospira interrogans 56606v were significantly less phagocytosed by macrophages than those

uninfected (P=0.027). Conclusion- Leptospira interrogans 56606v inhibits the apoptosis of murine neutrophils by activating the

NF-«B pathway, which further reduces efferocytosis of macrophages on neutrophils.

[Key words] Leptospira interrogans; neutrophil; apoptosis; nuclear factor-xB
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ester, CFSE), I [ Invitrogen /A 7] ; HL A A
ER AL REAE , I F] BIO-RAD /A S fLRR I IR
W4 [ Thermo Fisher A ; i 2 4 A Az {1 CytoFlex,
) § BeckMan /A Fl .

1.2 70 BUSE s b P 90 L I s 00 L 694 7 B
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Note: A. The representative results of neutrophil apoptosis detected by flow cytometry. B. The statistical results of neutrophil apoptosis. ©P=0.000, compared
with the control (MOI=0) group.
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Fig 1 Detection of apoptosis of murine neutrophils infected with different concentrations of Leptospira at 6 h post infection by flow cytometry
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Note: A. The representative results of neutrophil apoptosis at indicated time points detected by flow cytometry. B. The statistical results of neutrophil
apoptosis. “P=0.031, 2P=0.000, ®P=0.048, compared with the control group (Annexin'PI) at the same time; “P=0.000, compared with the control group
(Annexin'PI") at the same time.
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Fig 2 Detection of apoptosis of murine neutrophils infected with Leptospira (MOI=100) for different periods by flow cytometry
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Fig4 Activation of NF-kB in murine neutrophils by Leptospira infection

2.4 HH NF-xB i 5 0 /s B i PR 20 L 08 12 18) 5% i
AN 1) i N o A T N € AL N AP i N A7

SRR S6606v X /NEUT R AT T | 1521

FrpE R g B A T-%% (Annexin V©),
X (B P=0.000), FEWE S,

100 0}

R Gt

80

60

40

Annexin V* cells/%

20

0
BAY 11-7082 - + - 3
56606v - - ¥ £

Note: \"\"P:0.000, compared with untreated cells; @PZOAOOO, compared with
56606v-treated cells without BAY 11-7082.
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Fig 5 Effect of inhibition of NF-«kB pathway on apoptosis of
murine neutrophils
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Note: A. Gating strategy for assessing phagocytosis of neutrophils by macrophages by flow cytometry. B. Leptospira (MOI=100)-infected or-uninfected CFSE-
labeled neutrophils were incubated with macrophages and then processed for flow cytometry after staining with anti-F4/80.
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Fig 6 Efferocytosis of neutrophils by macrophages
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