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Abstract This study aimed to investigate the effect of IFN-B (interferon-f) on host inflammatory respons-
es in the early stage of S. pn (Streptococcus pneumoniae) infection. WT (wild type) mice and their PEMs (peritoneal

exudate macrophages) were pretreated with exogenous rIFN- (recombinant IFN-f), and culture medium-treated
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groups serve as controls. Meanwhile, endogenous IFNAR (interferon o/f receptor) deficient mice and PEMs were
used, with WT counterparts as control groups. All the groups were exposed to strain D39, RT-PCR and ELISA were
then used to measure the expression of IL-1p (interleukin-1p) and TNF-a (tumor necrosis factor-o;). The pulmonary
inflammatory infiltration and tissue injury were evaluated by HE-staining as well as dry/wet weight ratio in order
to analyze the effect of IFN-f on host proinflammatory responses. To determine the bacterial clearance rate, phago-
cytosis analysis of RAW264.7 cells was carried out, and the bacterial load in lungs of infected mice was counted.
Finally, the role of IFN-B on host resistance to S. pn was confirmed by survival rate analysis of mice. The results
suggested that IFN-B inhibited the overexpression of IL-1p and TNF-a induced by D39. Compared with the NC
(negative control) groups, rIFN-f pretreatment increased the phagocytosis of S. pn by RAW264.7 cells (P<0.001)
and reduced the bacterial burden in lungs (P<0.01) and lung injury score of infected mice (P<0.05). Consistently,
the bacterial load in lungs of IFNAR™ mice was significantly higher than that of WT mice (P<0.001). Persistent
higher level of local inflammation caused aggravated lung tissue damage of IFNAR™ mice and enhanced mortal-
ity within nine days (P<0.05). However, there were no significant differences in body weight, lung dry/wet weight
ratio or spleen index among the groups. Overall, IFN-f could maintain moderate local inflammatory responses by

regulating the expression of proinflammatory cytokines in macrophages in the early stage of S. pn infection, which

helped the host to clear bacteria, preventing local infection from developing into lethal infection.
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Table 1 Primer sequences for RT-PCR
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Gene Forward sequence (5'—3") Reverse sequence (5'—3")

Gapdh CGG AGT CAA CGG ATT TGG TC GAC AAG CTT CCC GTT CTC AG
IL-15 GAG CACCTT CTTTTC CTT CAT CTT TCA CAC ACCAGC AGG TTATCATC

TNF-a GCT AAG AGG GAGAGAAGCAACTACA

GAA GAG GCT GAG GAA CAAGCA
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A,B: PEMs were pretreated with 1 mL rIFN-f (400 U/mL) overnight prior to infection with strain D39 (MOI=100) for the indicated times. The mRNA
levels of IL-1§ and TNF-a in PEMs were quantified by RT-PCR; C,D: mice were intraperitoneally injected with 4 000 U rIFN-B each day or sterile
double distilled water as negative control for a week, followed by intranasally exposure to strain D39 (1x10* CFU). And then they were sacrificed and
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lung tissues were removed at 48 h post-infection. Concentrations of cytokines including IL-1p and TNF-a in lung homogenates were detected by ELISA

(n=3-5). n.s.: P>0.05, *P<0.05, **P<0.01, ***P<0.001.
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Fig.1 The overproduction of pro-inflammatory cytokines induced by S. pn infection is suppressed by rIFN-p
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A,B,D,E,F: WT mice were injected with rIFN-B (4 000 U/day) or sterile double distilled water intraperitoneally each day for a week and were then

infected with strain D39 (1x10* CFU) for 48 h. Lung pathological morphology was examined under light microscopy, and the degrees of pulmonary

inflammation were semi-quantitatively graded. The bacterial number in lung, the dry/wet ratio of lung and the spleen index were measured (n=3-5). C:
RAW264.7 cells were pretreated with 200 U or 400 U rIFN-B overnight followed by challenge with strain D39 (MOI=100) for 30 min. Cells were then
lysed for the bacterial phagocytosis analysis. n.s.: P>0.05, *P<0.05, **P<0.01, ***P<0.001.
E2 rIFN-BFALIRIR S T8 EXTS. pnBIERRER
Fig.2 rIFN-p pretreatment helps to improve the S. pn clearance rate of hosts
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A,B: WT PEMs or IFNAR ™™ PEMs were infected with strain D39 (MOI=100) for the indicated times. /-1 and TNF-a mRNA levels were determined
by RT-PCR; C,D: WT mice or IFNAR " mice were intranasally exposed to strain D39 (1x10* CFU) for 24 h. The production of IL-1 and TNF-a. in
lung, blood and spleen was measured by ELISA (n=3-5). n.s.: P>0.05, *P<0.05, **P<0.01, ***P<0.001.
E3 IFNARHFESHIL-1BFITNF-0id F RN
Fig.3 IFNAR deletion causes a greater abundance of IL-1p and TNF-a
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A,B: WT and IFNAR ™~ mice were intranasally infected with strain D39 (1x10* CFU). During the nine days post infection, the body weight and survival
rate of mice were monitored (n=5-10). C,D,E: after infection for the indicated times, mice were sacrificed and their lung tissues and spleens were col-
lected and homogenated for measurement of the spleen index, the dry/wet ratio of lung and the bacterial loads in lung (#=3-5). n.s.: P>0.05, *P<0.05,
**P<0.01, ***P<0.001.
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Fig 4 IFNAR deficiency results in increased mortality of S. pn-infected mice
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WT and IFNAR™ mice were intranasally infected with strain D39 (1x10* CFU) for the indicated times and were sacrificed. Their lung tissues were

fixed, sectioned, and HE-stained (n=5-10).
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Fig.5 Lung pathological changes are persistent in I'NAR™~ mice after S. pn infection
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