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Study on the relationship between dietary flavanone intake and asthma
LI Hao—qi, MA Guo—chen, ZI Jing, HU Yi—fan, XIONG Jing—yuan

West China School of Public Health, Sichuan University / West China Fourth Hospital, Chengdu, Sichuan 610041, China
Abstract: Objective To investigate the potential relationship between dietary flavanone intake and asthma so as to provide
reference for the prevention and control of asthma. Methods Adults over 20 years old in the National Health and Nutrition
Examination Survey (NHANES) from 2007 to 2008 were selected as research subjects. Multivariate logistic regression model
was used to analyze the relationship between flavanone intake and asthma. Finally, subgroup analysis was used to explore the
relationship between flavanone intake and asthma in different sex and age groups. Results A total of 5 415 subjects were in-
cluded, of whom 710 (13.11%) had asthma. The median intake of flavanone was 0.27 mg/d. The intake of flavanone in pa-
tients with asthma was significantly lower than that in normal people, and the difference was statistically significant (Z=
10.207, P < 0.001). After adjusting for age, sex, body mass index, race, education, drinking, smoking, monthly family poverty,
hypertension, and diabetes, the incidence of asthma in the highest quantile was significantly lower than that in the lowest
quantile (OR=0.781, 95%CI: 0.615-0.991), and the risk of asthma decreased with the increase of flavanone intake (P 0=
0.015). Conclusion There is a negative correlation between flavanone intake and asthma. Flavanone may be a protective fac-
tor for asthma, and the correlation may be more obvious in women and young and middle—aged people under 50 years old.
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Figure 1 Flow chart of sample screening
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Table 2 Logistic regression analysis of flavanone consumption and asthma

s A 1 A 2 R 3

OR {E(95%CI) P{H OR {H(95%CI) PH OR {H(95%CI) P
Q1 ref ref ref
02 0.957(0.771 ~ 1.189) 0.694 0.940(0.754 ~ 1.172) 0.582 0.939(0.752 ~ 1.171) 0.576
Q3 0.940(0.756 ~ 1.167) 0.575 0.977(0.781 ~ 1.222) 0.840 0.982(0.784 ~ 1.230) 0.878
Q4 0.696(0.552 ~ 0.876) 0.002 0.759(0.597 ~ 0.962) 0.023 0.781(0.615 ~ 0.991) 0.043
P s <0.001 0.007 0.015
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Table 3 Correlation analysis of flavanone consumption and asthma in different gender and age groups
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Table 4 Sensitivity analyses for the associations between flavanone consumption and asthma
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Q4 0.781(0.614 ~ 0.991) 0.043 0.781(0.615 ~ 0.991) 0.043 0.781(0.614 ~ 0.991) 0.043
TE: BITERIRY 3 ikl b (AR M) R R AR BMIL S B3 ] BT IRUKCF 200 AR D PRI BRI o LS ) 3 Imsi/A dk
3 W i A G I S ) BBE R A B SRR Y 0 i £

zigﬁﬂ:%%:]: NHANES éﬁ?ﬁjﬁ? 2007—2008 45'3 B/‘J ﬁmﬁﬁ*ﬁ%o ﬂ?ﬂ%*ﬁ%ﬁﬁ%%ﬁ%@ﬁ‘@ \ﬁ‘:ﬁ(?\<
W BERIIFA, ABR AR G Thng PR,
T 5 2 I 6 s (0 A TR 2 E ST . AHFSE s SR e ] L i T B e 9% e IR B AL AT R R, fl R
I B 2 B e A A ] B T IE B AR H 2 R A REMOUEEZ R SAE R B AT RIEH . I8



BRTIRS R~ 2024 4F55 51 555 9 ] Modern Preventive Medicine, 2024, Vol. 51, NO. 9

- 1595 -

5T 2B, B e T e R AT 0k ST P i ) 05 2 ek I
FEH T —a MM 2E -6 A5, 350 4 A
10 B4R PN NOD FEAZ IR R 11454
SR 3/ A s DR - R e R A B VRS A g 5
It il g Ak A T AU AR N ORI SERE B I
i N= B —D— RA SR AZ M5 58 IR Dl 2 1 4
PR R R RS TR (R DA ), A g 284 I RB VA 1
TR T B INEL T A A I 0k S E A 0

ST B R FNEE Ry (1 SCHK , T AHSC Sh P 20 i 43
THEI R, AR R IR MGG P B2 1L 2T (FERS AL
BE) 4y B A5 B Y SRR SR B e , AT AR 1k 0 1Y)
Fpt e TP BV R YT SR RO, AFSY
FEU KL RS AEE I AP AR A | ) 25 2R AL A
PERGERAE, ARV S E O B A
T HE p65 WM A FIE AT XN, A i 1 2 Ah i 22 1
WEET IR 2, WF5E 2 B A e 1 ] 38 3 1 B 2 155
(T ZH RS TE 2 rh g R M 40 RS 22, $] Th2
AT 158 Th 20 ke oo 35 0 i 1) 2F Jog 55 DR s
B A T AR B /N R SGE SN, BEe B A
PRz 2% — Wbz B e PR R A 5 N 2R I S Dy
SIS )T ST A I, U 7 H A 25 3 4 1%
WK ACIH e S T A SR

ARFFEIRIRZR T ARl AT s A v 8 Joc T 5%
A 5RERG IO R o b2t 4l v e A B
G0 M SR A, X AEA . AR 98 e b il 5
T O B, AT L R RO R T
ik A e LB R AR S Y . ELAORE , i B
16 18 X LA T HEZrh i 0 , i 20 % DLs , KEUE
-, HH 40 4 R i AE A PR R DL, IS AE
VP PR R TR 2 i R 2 S 1) B T, DR
T AR R AT W RGE L T AT R 0 02 it 2 995 X
6 ) EE B PR 3R T A BRI D A BT A
Wity 2 90 ARSI, T SR e A 4 T TR A T R,
PR B AT 77 A M RN, T MV R A AR S
EFBUMERLFEAE ], BEAS RS ME R Z = iR
I E A ZERERLUN L 3 1T REARRE T B e ER A X %2
PR N BRI RAIRAE FH2, AR B B A Z
i T A, ARATY B BB A T B e i, PR Sy 8 ot
B VAR B N I P R

AHIFSY S H H R R TR B e i 45 1 W g R
TRATA TG 2AAFIE o D A F 455 1 R A e i
ST R T AR R KT (K BE R H R KOE 28
)RR RIER I A L SR T A A B R AR T
FRIVATE A Yo 8 o LRI W ST () S ), RSB e BT oA 6
WESS R . [FE, AR —@ 1 Jm B,
55—, e R BRI R, DO AR G

2, M DR S5 ST B 22 T 1 S I 0 I v
PRI G 2R, 45— M4 A BRIk [
BHZy5R e H RS X T ae ST AR, M
AR R T2 E A NHANES B8, BORFEAR
RS AR RBER R EERITE H XA B R
BT T2 IR R E I A IR HER: T
iR AN ER

FIZERZEARIE  ACHIGE R AR LAl 26 v

S 3k

(1] 5Bk, 2 mg , ik, 55 g bl A8 Sk g 55 M U2 g Y AT 2
DEREL). S5K SRR AL, 2023, 4(5) :413-418.

Guo J, Lou NN, Li JL, et al. Research progress of chest tightness
variant asthma and comparison with typical asthma [J]. Journal of
Tuberculosis and Lung Disease, 2023, 4(5): 413-418.

[2] Gans MD, Gavrilova T. Understanding the immunology of asthma:
Pathophysiology, biomarkers, and treatments for asthma endotypes|J].
Paediatric Respiratory Reviews, 2020, 36: 118-127.

[3] Levy ML, Bacharier LB, Bateman E, et al. Key recommendations for
primary care from the 2022 Global Initiative for Asthma (GINA)
update[J]. NPJ Prim Care Respir Med, 2023, 33(1): 7.

[4] kE=E, FHEE BZIM. 5T Web of Science [ JLEE 1S ML
HWFFCIARLIATI. SERRESE, 2021,35(17):3125-3129.
Zhang YY, Wang HF, Duan HM. Analysis of research hotspots on
chronic disease management in children based on Web of SciencelJ].
Chinese Nursing Research, 2021, 35(17): 3125-3129.

[5] BZRT, BV, 55 2 &Y LY & st
FEHERE(T]. B Tl RHY ,2021,42(21):454-463.

Zhao Y, Yang XY, Zhao XD, et al. Research progress on regulation of
plant flavonoids biosynthesis [J]. Science and Technology of Food
Industry, 2021, 42(21): 454-463.

(6] AT, 2k, £, 5. h2y B S PHTah IR HERE{L
TR T B R A4, 2023, 34(1) : 1-10.

Yu XP, Li YW, Wang Y, et al. Research progress of flavonoids
against atherosclerosis [J]. Journal of China Jiliang University, 2023,
34(1): 1-10.

[71 AV, & T, BEARE, A5 AR 2R (04 15 P D BEAIL i S AH 7%

PR Z Y L N R E R (D). S E IR
2022,34(7):4155-4164.
Yu SQ, Zhao YC, Xiong BH, et al. Research progress on active
functional mechanism of citrus flavonoids and application of citrus
extracts in animal production [J]. Chinese Journal of Animal
Nutrition, 2022, 34(7): 4155-4164.

[81 VN, 09 8%, Aan, . R NG M DL RO AR B SY

BR[N], TTARAET,2023,50(22) : 74-75, 66.
Feng X, Zeng X, Liang XY, et al. Research progress of the
pharmacological —activity and its development technology in
hesperidin[J]. Guangdong Chemical Industry, 2023, 50(22): 74-75,
66.

[9]1 Z5b7 WWbeE, BRI, A5, BT 301w [ G 5 75 FR ki il
B TR (1999-2018 AF) IR JCAT- 8 2 PRS0 R 0 e AL RO R
SPHTL. MERETER KR, 2023,44(9) : 1134-1138.

Li Y, Pan MX, Wang YC, et al. Prevalence of hyperphosphatemia in



1596 -

AR P27 2024 4557 51 4255 9 ] Modern Preventive Medicine, 2024, Vol. 51, NO. 9

[10]

[11]

[12]

[14]

[15]

adult patients with chronic kidney disease based on the 1999-2018
National Health and Nutrition Examination Survey of USA []].
Academic Journal of Naval Medical University, 2023, 44 (9):
1134-1138.

National Center for Health Statistics. National health and
nutritionexamination survey homepage [EB/OL]. [2024-03-25].
https://www.cde.gov/nchs/nhanes/index.htm.

He YJ, Sun ZG, Bai JY, et al. Citrus peel polyphenols alleviate
intestinal inflammation in mice with dextran sulfate sodium-induced
acute colitis[J]. Heliyon, 2023, 9(7): e18137.

Wang QY, Ou YJ, Hu GM, et al.Naringenin attenuates non—alcoholic
fatty liver disease by down-regulating the NLRP3/NF-k B pathway
[J]. British Jornal of Pharmacology, 2020, 177 (8):

1806-1821.

in mice

Zhang J, Zhang Y, Liu Y, et al. Naringenin attenuates cognitive
impairment in a rat model of vascular dementia by inhibiting
hippocampal oxidative stress and inflammatory response and
promoting N—Methyl-D—Aspartate receptor signaling pathway [J].
Neurochemical Research, 2022, 47(11): 3402-3413.
Abrego—Peredo A, Romero-Ramirez H, Espinosa E, et al.
Naringenin mitigates autoimmune features in lupus—prone mice by
modulation of T—cell subsets and cytokines profile [J]. PLOS One,
2020, 15(5): €0233138.

Qin XJ, Xu XR, Hou XM, et al. The pharmacological properties and
corresponding mechanisms of farrerol: a comprehensive review [J].

Pharmaceutical Biology, 2022, 60(1): 9-16.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Ci XX, Chu X, Wei MM, et al. Different effects of farrerol on an
OVA-induced allergic asthma and LPS—induced acute lung injury
[J]. PLOS One, 2012, 7(4): €34634.
Guihua X, Shuyin L, Jinliang G, et al. Naringin protects Ovalbumin—
Induced airway inflammation in a mouse model of asthma [J].
Inflammation, 2016, 39(2): 891-899.
Seyedrezazadeh E, Kolahian S, Shahbazfar AA, et al. Effects of the
flavanone combination hesperetin—naringenin, and orange and
grapefruit juices, on airway inflammation and remodeling in a murine
asthma model[J]. Phytotherapy Research, 2015, 29(4): 591-598.
Luo YL, Zhang CC, Li PB, et al. Naringin attenuates enhanced
cough, airway hyperresponsiveness and airway inflammation in a
Guinea pig model of chronic bronchitis induced by cigarette smoke
[J]. International Immunopharmacology, 2012, 13(3): 301-307.
Pignataro FS, Bonini M, Forgione A, et al. Asthma and gender: The
female lung[J]. Pharmacological Research: the Official Journal of the
Italian Pharmacological Society, 2017, 119: 384-390.
Chowdhury NU, Guntur VP, Newcomb DC, et al. Sex and gender in
asthma [J]. European Respiratory Review: an Official Journal of the
European Respiratory Society, 2021, 30(162): 210067.
Sommer B, Gonzdlezavila G, FloresSoto E, et al. Phytoestrogen—
Based hormonal replacement therapy could benefit women suffering
Late—Onset asthma [J]. International Journal of Molecular Sciences,
2023, 24(20): 15335.

Yo B #7:2023-12-27

(3% 1554 W)

[23]

[24]

[25]

[26]

https://www.ciss.cn/zhxw/info/2021/32028.html.

Grapsa I, Mamalaki E, Ntanasi E, et al. Longitudinal examination of
body mass index and cognitive function in older adults: the HELIAD
study[J]. Nutrients, 2023, 15(7): 1795.

Liang F, Fu J, Moore JB, et al. Body mass index, waist circumference,
and cognitive decline among Chinese older adults: a nationwide
retrospective cohort study [J]. Front Aging Neurosci, 2022, 14:
737532.

Lu YK, Sugawara Y, Zhang S, et al. Smoking cessation and incident
dementia in elderly Japanese: the Ohsaki Cohort 2006 Study [J].
European Journal of Epidemiology, 2020, 35(9): 851-860.

Zhong GC, Wang Y, Zhang Y, et al. Smoking is associated with an
increased risk of dementia: a meta—analysis of prospective cohort

studies with investigation of potential effect modifiers [J]. PLOS One,
2015, 10(3): e0118333.

[27]

[28]

[29]

[30]

XNEe, B, Xk AR R AU b B S AE P 1A K
PRI A, 2016,36(23) :5858-5860.
Liu L, Luo GQ, Liu Q. The level and significance of metabolic
indicators and inflammatory factors in Alzheimer's patients [J].
Chinese Journal of Gerontology, 2016, 36(23): 5858-5860.
Xue M, Xu W, Ou YN, et al. Diabetes mellitus and risks of cognitive
impairment and dementia: A systematic review and meta—analysis of
144 prospective studies[J]. Ageing Res Rev, 2019, 55: 100944.
Grande G, Qiu C, Fratiglioni L. Prevention of dementia in an ageing
world: Evidence and biological rationale [J]. Ageing Res Rev, 2020,
64:101045.
Liang JH, Lu L, Li JY, et al. Contributions of modifiable risk factors
to dementia incidence: a bayesian network analysis [J]. Journal of the
American Medical Directors Association, 2020, 21(11): 1592—1599.
el3.

Yoke H 8 :2023-11-28



