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Abstract: [ Objective] To explore the effects of high—salt diet on airway inflammation in mice with allergic asthma.
[ Methods] Twenty 4-week—old female BALB/c mice were randomly divided into four groups, including control group, al-
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lergic asthma model group, 4% high—salt diet group and 8% high—salt diet group. Ovalbumin(OVA )was injected intraperi-
toneally and inhaled to make an asthmatic model. The control group and the model group were fed ordinary diet and drink-
ing water, and the high—salt groups were fed 4% or 8% high—salt diet and 1% saline respectively. After 25 days, the nasal
symptoms of each group of mice were observed at the last challenge. The mice were sacrificed 24 hours later. The inflamma-
tory cells of different subtype in the blood were measured by five classification of blood cell analysis. Hematoxylin—eosin
(HE) staining was used to observe the infiltration of eosinophils, and periodic acid—schiff (PAS) staining was used to ob-
serve the goblet cell proliferation in the lung tissue. Flow cytometry was used to detect the proportion of helper T cells 1
(Th1 cells), Th2, Th17 cells and regulatory T cells (Treg cells) in the lung tissue, and the enzyme—linked immunosor-
bent assay was used to determine the levels of cytokines interleukin—4 (IL.-4), 1L.-5, 1L.-13, and IL-17 of bronchoalveo-
lar lavage fluid (BALF).[Results] Compared with the allergic asthma model group, 4% and 8% high—salt diet significant-
ly reduced the proportion of eosinophils in blood, the proportion of Th17 cells in lung tissue, and IL-13 and IL-17 levels
in BALF, but he effect of 8% high—salt diet on IL—13 was more significant than that of 4% high—salt diet (P<0.05). How-
ever, only 8% high—salt diet significantly relieved nasal symptom, improved eosinophil infiltration and goblet cell prolifer-
ation, reduced the proportion of Th2 cells and Th2/ Th1 ratio in lung tissue and the levels of IL—4 and IL-5 in BALF (P<

0.05).[ Conclusions] Short—term high—salt diet can alleviate airway inflammation in mice with allergic asthma, and the ef-

fects of 8% high—salt diet are better than that of 4% high—salt diet.
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A: Asthmatic mice were sensitized with OVA on Day 0, 7, and 14, and then challenged by OVA solution from Day 21 to 25. B: No significant differ-

ences of food intake were found among different groups, n=4, F=3.241, P=0.060. C: Significant differences of water intake were found in 4% and 8%

high—salt diet group compared with Control and OVA group, n=3, F=12.250, P=0.002. D: Significant differences of salt intake were found in 4% and

8% high-salt diet group compared with Control and OVA group and between 4% and 8% high—-salt diet group, n=4, F=202.459, P=0.000. Data are

shown as the mean = SEM. 1) P<0.05, 2) P<0.01 between two groups by least significant difference(LSD) test after one way ANOVA or by Games—How-

ell after Welch’s anova.
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Fig.1 Food intakes changes of mice
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A: The change of body weight during day 0 to 26. The final body weight of mice in the 8% high—salt diet group was significantly lower than the oth-

er three groups, n=5, F=12.752, P=0.002. B: No significant differences of the body weight change during the OVA challenge period were found among

different groups, n=5, F=2.601, P=0.088. Data are shown as the mean + SEM. 1) P<0.05 between two groups by LSD test after one way ANOVA or by

Games—Howell after Welch's anova.
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Fig. 2 Effects of high—salt diet on body weight changes of mice

24 BERR|EMRNREIER
/N B RICH G EIE R

B IR IR ZH 1 4% 1 R TR 4N BB R 1R
WL, R E S BN A5 A D s R, 8%
IR E /N R RRERA B AR (K 4A) . 5
EH ZLAH B, AT 2 /N BRL B B 000 B 3 T i (P<
0.001) , T 8% i Fh AR B 41 /IN BB S 07 %6 b 35 %
(P<0.001, & 4B)

25 BRURFAHMROLEMSH

25 2 /0N BRI F S P 20 RS R A L AR L
PR A B I ECL 0 R 51 L R Il e A 20 i L
B . 2% 2 5 (P>0.05, 81 5 A~C, E, G). HIEH
L AH L 1L TR T 40 L b 451 LA R g T A 24 i/
IR EL 20 B (ELR) 76 A5 70 24 vh 349 B 3 T o8 (P<
0.01), 1M 4% 5 8% 5 Eh AR B 4/ ﬂﬂé@a“aﬁ*ﬁéﬁﬂ@
L] 8 2 R B (P<0.05) , A 4% 1= 6 1k & 41/ B
ELR i . 3 &AL (P<0.05, 5D, F). 8% 4 thik



868 HlR AR 2 (R A2 ) H42%

2501 2)
200- ) B

1504
100+

Plasma sodium /(mmol/L)
W
<

0- T
Control OVA 4%HSD 8%HSD

Significant differences of plasma sodium levels were found in 4%
and 8% high—salt diet group compared with Control and OVA group
and between 4% and 8% high—salt diet group, n=5, F=23.658, P=
0.000. Data are shown as the mean + SEM. 2) P<0.01, 3) P<0.001 be-
tween two groups by LSD test after one way ANOVA.
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Fig. 3 Effects of high—salt diet on plasma

sodium levels of mice
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A: Nasal symptoms of mice were observed and the beards of mice in the OVA group were significantly reduced compared with the other three

groups. B: The rubbing frequencies were significantly increased in OVA group compared with Control group, while 8% high-salt diet relieved the symp-
toms, n=5, F'=40.588, P=0.000. Data are shown as the mean + SEM. 3) P<0.001 between two groups by LSD test after one way ANOVA.
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Fig. 4 Effects of high—salt diet on nasal symptoms of allergic asthmatic mice
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A~C, E & G: No significant differences of blood WBC numbers, monocyte percentage, neutrophil percentage, lymphocyte percentage and basophil

percentage were found among different groups. D: The eosinophil percentage was significantly increased in OVA group compared with Control group,

while 4% and 8% high—salt diet inhibited the increase significantly, n=4, F=10.141, P=0.002. F: The OVA group showed a significant elevation of eo-

sinophil/lymphocyte ratio (ELR) compared with the Control group, while 4% high—-salt diet decreased the elevation significantly, n=4, F=6.280, P=

0.010. H: Significant differences of RBC numbers were found between 4% high—salt diet group and 8% high—salt diet group, n=5, F=3.321, P=0.049. I:

The platelets numbers were significantly increased in 4% high—-salt diet group compared with Control group and 8% high-salt diet, n=5, F=3.757, P=
0.034. Data are shown as the mean = SEM. 1) P<0.05, 2) P<0.01, 3) P<0.001 between two groups by LSD test after one way ANOVA.
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Fig. 5 Effects of high—salt diet on blood routine parameters of allergic asthmatic mice
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A: Representative pictures of HE-stained lung sections of each group and the red arrows pointed to eosinophils. The magnification is X400. B: The

eosinophils were significantly increased in OVA group compared with Control group, while 8% high—salt diet inhibited the increase significantly, n=5, F

=8.393, P=0.001. C: Representative pictures of PAS—stained lung sections of each group and the black arrows pointed to PAS—positive area. The magni-

fication is X400. D: The mucus accumulation level in lungs was significantly increased in OVA group compared with Control group, while 8% high—salt

diet attenuated the increase significantly, n=5, F=58.189, P=0.000. Data are shown as the mean + SEM. 1) P<0.05, 3) P<0.001 between two groups by

LSD test after one way ANOVA.

E6 SEHIRAINTHIER R/ RATALRRFER RN
Fig. 6 Effects of high—salt diet on lung pathology of allergic asthmatic mice
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A, D & F: No significant differences in percentages of Thl (CD4+CD4+IFN-vy+), Treg (CD3+CD4+CD25+Foxp3+) cells and the ratio of Th17/Treg
cells in lungs were found among different groups. B: The percentage of Th2 (CD3+CD4+IL-4+) cells was significantly increased in OVA group com-
pared with Control group, while 8% high—salt diet inhibited the increase significantly, n=5, P=0.008. C: The percentage of Th17 (CD3+CD4+IL-17A+)
cells was significantly increased in OVA group compared with Control group, while 4% and 8% high—salt diet attenuated the increase significantly, n=5,
F=11.808, P=0.000. E: The ratio of Th2/Th1 cells was significantly increased in OVA group compared with Control group, while 8% high—salt diet re-
duced the increase significantly, n=5, F=10.001, P=0.001. Data are shown as the mean = SEM. 1) P<0.05, 2) P<0.01, 3) P<0.001 between two groups

by LSD test after one way ANOVA or by Bonferroni after Kruskal Wallis H.
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Fig. 7 Effects of high—salt diet on T cell levels in lung tissues of allergic asthmatic mice
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A: The IL-4 level in BALF was significantly increased in OVA group compared with Control group, while 8% high—salt diet intervention inhibited

the increase significantly, n=3, F=5.436, P=0.021. B: The IL-5 level in BALF was significantly increased in OVA group compared with Control group,
while 8% high-salt diet inhibited the increase significantly, n=5, F=10.662, P=0.000. C: The IL-13 level in BALF was significantly increased in OVA

group compared with Control group, while 4% and 8% high—-salt diet inhibited the increase significantly, and the effect of 8% high—salt diet was better
than that of 4% high—salt diet, n=3, F=16.522, P=0.001. D: The IL-17 level in BALF was significantly increased in OVA group compared with Control
group, while 4% and 8% high—-salt diet inhibited the increase significantly, n=5, F=7.853, P=0.003. Data are shown as the mean + SEM. 1) P<0.05, 2) P

<0.01, 3) P<0.001 between two groups by LSD test after one way ANOVA.
=R AL SR /N B BALF 5 Th2 5 Th17 4 48 55 40 A B F 7k S A9 54 0

8

Fig. 8 Effects of high—salt diet on Th2 and Th17 cytokines in BALF of allergic asthmatic mice
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