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Abstract: [ Objective] To study the therapeutic effects of tetrahydrocurcumin (THC) via intraperitoneal (i.p.) injec-
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tion on the respiratory symptoms and inflammatory responses in asthmatic mice.[ Methods] BALB/c mice were randomly
divided into 4 groups, including normal control group, ovalbumin (OVA)—-induced model group, positive group and THC
administration group. The latter two groups were treated with 2.5 mg/kg of dexamethasone (DEX) or 20 mg/kg of THC via
1.p. injection from Day 21 to Day25. The weight changes and nasal symptoms were recorded before and after OVA chal-
lenge. The mice were sacrificed at the end of the experiment and the lung tissue and broncho—alveolar lavage fluid (BALF)
were collected for assessment of histopathological alterations, Th cell subsets and related cytokine level. [ Results] After
THC treatment via i.p. injection, the asthmatic mice’ s rubbing frequencies were reduced (P < 0.05) with a difference of
5.2 between the two means (95% CI = 0.66 to 9.74) , lungs’ pathological scores were reduced (P < 0.05) with a difference
between the two means being 1.6 (95% CI = 0.32 to 2.88) , mucus production induced by hyperplasia of goblet cells was
alleviated (P < 0.0001)with a difference between the two means being 9.56 (95% CI = 5.05 to 14.07). Besides, compared
with OVA group, the percentages of Th2 and Th17 cells were reduced (P < 0.01) with a difference between the two means
being 1.49 and 2.15 (95% CI = 0.50 to 2.49 and 0.72 to 3.58) , respectively. The levels of interleukin (IL)-4, IL-5, IL-13
and IL-17A in BALF were decreased (P < 0.05) with a difference between the two means being 5.45, 4.13, 5.17 and 2.44
(95% CI = 1.95 to 8.94, 1.08 to 7.19, 0.80 to 9.54 and —0.30 to 5.17) , respectively. The further comparison between
THC and DEX groups showed no significant difference (P > 0.05) in the lung pathological change, Th17 cells, I1.-13,
and IL-17A levels. [ Conclusions] It is concluded that i.p. injection of THC could effectively alleviate the respiratory
symptoms and inhibit inflammatory reaction in asthmatic mice in short time with high safety. Therefore, i.p. injection of
THC has the potential value to be the alternative therapeutic strategy for asthma.
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A: Asthmatic mice were sensitized with OVA on Day 0, 7, and 14, and then nasally challenged by OVA solution from Day 21 to 25. THC (20 mg/

kg) or DEX (2.5 mg/kg) was administrated via i.p. injection. B: The change of body weight during day 0 to 26. C: Significant weight loss was found in

OVA group compared to Control group, n=5, F=12.05, P=0.0002. D: No significant differences of food intake among different groups. 1) P < 0.001 be-

tween two groups by Tukey’s multiple comparisons test after ANOVA.
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Mice’ s nasal symptoms were evaluated by the frequencies of whisker and rubbing. The rubbing frequencies were significantly increased in OVA

group compared with Control group, while THC or DEX treatment relieved the symptoms (A). Further comparison showed that DEX treated mice had
lower rubbing frequencies than THC treatment mice (B). n=5, F=49.09, P < 0.0001. "P < 0.05,>P < 0.001 between two groups by Tukey’s multiple

comparisons test after ANOVA.
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Fig. 2 Nasal symptoms and rubbing frequencies of OVA-induced mice
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A: Representative pictures of HE-stained lung sections of each group. More inflammatory cells infiltration in lungs in OVA group compared with

Control group, and THC and DEX treatment attenuated inflammatory cells infiltration. Original magnification X400, black arrows pointed to inflammato-

ry cells. B: The histological score of HE-stained lungs, n=5, F=13.87, P < 0.000 1. C: Representative pictures of PAS—stained lung sections from each

group. OVA group showed higher mucus accumulation level in lungs compared with Control group, while THC and DEX reduced the mucus production.

Black arrows pointed to PAS—positive area, original magnification X200. D: The PAS—positive area evaluated by image J, n=5, F=43.43, P < 0.0001.

VP < 0.052P < 0.01,YP < 0.001 between two groups by Tukey’s multiple comparisons test after ANOVA.
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Fig.3 Histopathology changes of lungs in each group
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with Control group, while THC and DEX treatment reduced the percentages of Th2 cells, and DEX showed stronger inhibitory effects on Th2 cells than
THC, n=5, F=70.52, P < 0.0001. B: Th17 (CD3*CD4*IL-17A*) cells were increased in lungs from OVA group compared with Control group, and THC
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A: OVA group showed significant increase of IL-4 level in BALF compared with Control group, and THC and DEX treatment inhibited the increase
of IL-4 induced by OVA. Lower IL.-4 level was shown in DEX treatment group compared with THC treatment group, n=5, F=35.57, P < 0.0001. B:
OVA group showed significant increase of IL=5 level in BALF compared with Control group, and THC and DEX treatment inhibited the increase of 1L-5
induced by OVA. Lower IL-5 level was shown in DEX treatment group, n=5, F=47.32, P < 0.0001. C: OVA group showed significant increase of I1.-13
level in BALF compared with Control group, THC and DEX treatment inhibited the increase of IL-13 induced by OVA, n=5, F=6.914, P=0.0004.
D: OVA group showed significant increase of IL=17A levels in BALF compared with Control group, THC and DEX treatment inhibited the increase of
IL-17A induced by OVA, n=5, F=13.9, P=0.0001. E and F: No significant difference of IF'N—y and IL-10 levels were found among groups. "P < 0.05,

PP < 0.01,”P < 0.001 between two groups by Tukey’s multiple comparisons test after ANOVA.
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Fig. 5 Levels of cytokines in BALF from mice
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