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A Systematic Review of the Impact of Maize Mold Exposure
on Lung Health of Farmers in the Central and Eastern Plains of

China Under Long-term Rainy Conditions
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School of Clinical and Basic Medical Sciences, Shandong First Medical University, Jinan, Shandong 250000,
Email: 4124640088@email.sdfmu.edu.cn

Abstract

The central and eastern plains of China are major maize-producing areas. In October 2025, prolonged
rainy weather led to massive mold growth on maize in producing regions such as Shandong and Henan.
Farmers lacked effective protection when harvesting and shelling maize in the rain, resulting in direct
exposure to high concentrations of mold spores and a significant increase in the risk of lung infectious
diseases. This paper systematically reviews the promoting effect of rainy weather on mold growth and the
impact of mold spore exposure on lung health, analyzes the pathological mechanisms and epidemiological
characteristics of farmers' lung infections, evaluates the effectiveness of current prevention and control
measures, puts forward targeted environmental and health intervention strategies, and provides
suggestions for future research directions and policy formulation. The aim is to improve the health security
level of farmers and contribute to the sustainable development of food security and public health.
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Figure 1 Correlation between rainy and overcast weather and mold growth (scatter plot + regression line)
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Figure 2 Comparison of the morphological characteristics of major corn mold spores (multi-dimensional
bar chart)
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Figure 3 Comparison of mold spore concentrations in farmland between rainy and sunny days (grouped

bar chart)
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Figure 4 Schematic diagram of the immune response mechanism of mold spore inhalation into
the lungs
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Figure 5 Temporal distribution of farmers' pulmonary infection cases in Shandong and Henan in October
2025 (line chart)
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Figure 6 Statistics on the incidence of pulmonary diseases in the farmer population (grouped bar chart)
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Figure 7 Flow Chart of Agricultural Anti-mold Technology

%ﬂ%%ﬁﬁ%%
- y ~

RSB
WA 21 i =

Y

BfitfhE

LAE A

I=tlsed

= (Baihg
EEER?

(Cwion”

232 RED AP EREHE

PURBEIAFIRF -BhiP e DR -BERNBE %0, MERREERENIPER, ERLHEEZE
ol

1. AREXD ABRIPEES (PPE) BEB SN k3B GB 2626-2019 FrfEh 5 N TE R RE A KNI5 2%
OB RBSEGR, BHRIEVEIREZRHM. § 4 /)\WHER—XHFEBAE, 49 EXREG
=, FUNCEEEFE MERATERR)  BORREZEZRSERIFNHONE, RITRFRAEE
™, PUCER PPE U ERRBEMTRAER(E 72%, ABXFRIEEIR L LR T 65% ",

2. BENEREEHARR. AERERETOBEESRVEAE IHARSHEAB, XA EILER+HEE
BEATEEZ), ARREBRATEEEE. S8MEMARRER (MER. EESE) . PPE
EHZETEE, REEOGEEN (KREEGHFFM) | BINT #H. REHSEREHTESMNE
&, BIRABEEIX 90%IM £,

3. BAEMERENNG B 2EDAER-BERER WEAXRBEEMNME, 355 5 E KM
ERRMEARRPONESENARE, SFARRMINESN (FEVI/FVC IHE) RIMEEESFM
IgE AW, WHIAFHEFNRREVNEEENE, BELERTRMEAFHTHIAFTM, LW F
B E-BEsW - ISR HRRAER, BRABRERE R REIE L IE,
PRRMEMBEVEFES. K. DEIBIMEAEENG, BhiPEERERBREEHNNAE
BR A RS ZIZIETR, FHRSIFEREEEISEAL,

Journal of the European Academy Open University www.zgjzwh.com.cn
https://doi.org/10.71411/eaou.2025.v1i4.967



https://doi.org/10.71411/eaou.2025.v1i4.804

OPEN UNIVERSITY

£ > JOURNAL OF
EUROPEAN ACADEMY Vol. 1, No. 2, 2025 8
, OPEN UNIVERSITY (¢ Research Article
o)
A
233 AR FHEAHKIANY

MR ME-RE-hE' ZHBERXERR, 1ERGRERREBRERERESIERE, BEARNEEHE:
1. BUXEMSEEENEMERS: BAERMIIKER VKNI IEREZLENTE, BEHERTE
R (WMWK 1 k/2 /M) « BRATHREUEELEGHSKIRES, BIIVlR2 IR TN
EREANKER (V/F/E/Mhks) | BARERA SR, BLEE. NEERERR P AHXRK
FRE K BRiPie~, TEmR A8 <2 /)i,

2. BURNETIRSE LR BYVEETINANEA 2B PAREERERERE. BREASRERTK
W ERE, FREREEZSAREEMMRZITE (BFEADTF2R) | BRARRHSHEN, BE
BARCHERER (WI8EMZe . i ER) MARNEGEEST 2B M RIRETE, IRELFAR
T 60%, IESEFTRS LM,

3 RERWVEBERELN BEAMEADTESEREPNN (RIBEERESELKER) , BHERILE
FAEFERARPTEE, Sl (RINHXEBREEEHPISE) HATRE, NHPEREERE. BEREI.
N2ABFEERHENE, ARERERMKE, BRLEFEHSHEVE, SFELEEXKESR
BRFAERBEERATR R, FFERABREE .

3. 2518

KEPRREIAEXSEARETERM T BN &H, EERAMRNERATRE, MERREER
BN, SRATENEZERIVRER SZMIEBRREFRBVIEX, FEEPREFRERSE
mhRE. REEEMARPAEFAELEK, EIKRHFRIRNE. KNETRBEREES, S5
B RAMES

EXBRRBEOENERE EPHRA TRV EFEERFHENBETED IRERENRNLHE
AEHESHETERNNRES, KNBRAEENEERSL TS, SEEENRESZED M
TEAEIIRS . BRAA RN B 2B SENHL. a2 —H. BEXHNFETE (Ws—H
W) ENBEX—s5EE, FETEXAKESENLESEHSKIRER, HEISBEN
B AR — B R M B SR L H E BN ER (R, TR RERRI B RS YIEH BIRE,
S BT, BER BRI, BRBRSRENREH.

LRTER R TECEREHNA D NEESEMN E— EREHEAE— SHRTHRINERL
EEVXEANTEYER, AFRZBENEE STRENBEZENEFENAFRY, K-, &
PHERFEHE-FREE, RANEBHALOSENEREMTIERBHERNE, BERZAIVEXHRES
EHNTWIES, H= KNEFREERSENES 2RDERLEBREAEELVZORESETR
YITAR, RELIEH. MNESHERN, ZERZHEBE LFRERR ERRETIEL,

ET, 5B FREDIATERBENR . FHEIMREE-MABF-BRRE =—FNE R
TR ENEREERE, ARURNEIES, RENSEEAXMERTER, &/ N EEH
HEREREERE ECABPEE, KEEEET RATMARDSSUHAZI, EBESRSN
BeEAL HAA T P o 38 R IMAT & GB 2626-2019 ARENEATFE £, HABRREAE BB T THMNE
ZLRDARARNNLEERR, BERARRMEETZIT BBPNARNERERETRE 12K
Hehs, FERMRLN G ERE LinBRREN S EERR.

ARMATEBESERLGF R, BRE= MU R —BARSEATRENHIE-RNXATR,
ARGUWNABIREMSE (20 5x103/md, 1x10° N/m¥*E) BEAT N NEEISERHE (NPEF
KR, EufpEtEmEE) NEREN, HREATRNETHENERRELEHE, AR
REFVERMEIESUE, “EMARAAR. EEATHERRNER, LU MKENEREERE
B BREREESYMREFERRK, ZRELR. WEEEXIEARIHR, B 1-2 FHNF)
W, MEEAREREAGTRE (WREBMIP+RFUHPE Vs EHME+ZTEEI) HRmEE

Journal of the European Academy Open University www.zgjzwh.com.cn
https://doi.org/10.71411/eaou.2025.v1i4.967



https://doi.org/10.71411/eaou.2025.v1i4.804

JOURNAL OF

EUROPEAN ACADEMY Vol. 1, No. 2, 2025 9

OPEN UNIVERSITY & Research Article

OPEN UNIVERSITY j
REDAEZFFNa, HFESL TR,

ITAEBEERENKREENEDEERKFOERETSIHRHENL BHEEERURZ R DA
PRI A SERMANBEGEDELE RVEAE BIFRUEHEHBRAES, ARHES
PMFARESHR AEREN, B RERIUCREERRIT, B2 TEMELDERREREAEX
EBERNERER ., EREAMRAN IR R BN, REEIHREIENZTRS 0, RIS
REEBREEEAREL, HRNAXDAEREREFRNIE,

TEEFH

HTHEXHRRD, SEMBERNE, ARHER. BTANREART], HTFARKEEEREIRE
AHEEHEN, BRI TEARNEINEREE EETEATRSXHR, BEHTFRERXEAR
REIRRS, REXNASEXE, FHEEATRIESLZFRZE Journal of the European Academy Open
University BT ARIEFRBOEREEMES X B, ERFIFEZ Journal of the European Academy Open
University B3FITENA R S A% I EC DOl S43,

Z25 X

[1] Bertuzzi M, Howell GJ, Thomson DD, et al. Epithelial uptake leads to fungal killing in vivo and is
aberrant in COPD-derived epithelial cells. iScience. 2024;27(6):109939.
doi:10.1016/].isci.2024.109939

[2] Narang VK, Dao K, Jaratanian S, et al. Pulmonary Giant Cavitary Coccidioides With Fungal Ball
and Hemoptysis. J Investig Med High Impact Case Rep. 10:23247096221084852.
doi:10.1177/23247096221084852

[3] Algarihi A, Gebremariam T, Gu Y, et al. GRP78 and Integrins Play Different Roles in Host Cell
Invasion during Mucormycosis. mBio. 2020;11(3). doi:10.1128/mBio.01087-20

[4] Subramanian M, Mehta A, Jha P. Unusual Presentation of Disseminated Histoplasmosis in an
Immunocompetent Host. Cureus. 2023;15(8):e44170. doi:10.7759/cureus.44170

[5] Tupciauskas R, Orlovskis Z, Blums KT, et al. Mold Fungal Resistance of Loose-Fill Thermal
Insulation Materials Based on Processed Wheat Straw, Corn Stalk and Reed. Polymers (Basel).
2024:16(4). doi:10.3390/polym16040562

[6] Reyes-Jurado F, Barcena-Massberg Z, Ramirez-Corona N, Lopez-Malo A, Palou E. Fungal
inactivation on Mexican corn tortillas by means of thyme essential oil in vapor-phase. Curr Res
Food Sci. 5:629-633. doi:10.1016/j.crfs.2022.03.010

[7] Guirao-Abad JP, Shearer SM, Bowden ], et al. Pulmonary fibroblast activation during Aspergillus
fumigatus infection enhances lung defense via immunomodulation and tissue remodeling.
bioRxiv. doi:10.1101/2024.12.19.629499

[8] Balasubrahmaniam N, King JC, Hegarty B, Dannemiller KC. Moving beyond species: fungal
function in house dust provides novel targets for potential indicators of mold growth in homes.
Microbiome. 2024;12(1):231. doi:10.1186/s40168-024-01915-9

[9] Haines SR, Siegel JA, Dannemiller KC. Modeling microbial growth in carpet dust exposed to
diurnal variations in relative humidity using the “Time-of-Wetness" framework. Indoor Air.
2020;30(5):978-992. doi:10.1111/ina.12686

[10] EI-Demerdash AS, Mowafy RE, Fahmy HA, Matter AA, Samir M. Pathognomonic features of

Journal of the European Academy Open University www.zgjzwh.com.cn
https://doi.org/10.71411/eaou.2025.v1i4.967



https://doi.org/10.71411/eaou.2025.v1i4.804

JOURNAL OF

EUROPEAN ACADEMY Vol. 1, No. 2, 2025 10

OPEN UNIVERSITY & Research Article

OPEN UNIVERSITY j
Pasteurella multocida isolates among various avian species in Sharkia Governorate, Egypt. World
J Microbiol Biotechnol. 2023;39(12):335. doi:10.1007/s11274-023-03774-2

[11] Sha T, Lu Y, He P, Hassan MM, Tong Y. Recent Advances in Physicochemical Control and
Potential Green Ecologic Strategies Related to the Management of Mold in Stored Grains. Foods.
2025;14(6). doi:10.3390/foods14060961

[12] Joko T, Dewanti NAY, Dangiran HL. Pesticide Poisoning and the Use of Personal Protective
Equipment (PPE) in Indonesian Farmers. ] Environ Public Health. 2020:5379619.
doi:10.1155/2020/5379619

[13] Mraz AL, Mutyala N, Cleary S, Seals BF. Is Personal Protective Equipment Worth the Hassle?
Annual Risk of Cryptosporidiosis to Dairy Farmers and How Personal Protective Equipment and
Handwashing Can Mitigate It. Microorganisms. 2023;11(10).
doi:10.3390/microorganisms11102413

Journal of the European Academy Open University www.zgjzwh.com.cn
https://doi.org/10.71411/eaou.2025.v1i4.967



https://doi.org/10.71411/eaou.2025.v1i4.804

	期末论文
	题目：长期阴雨环境下玉米霉菌暴露对中国中东部
	平原农民肺部健康影响的系统综述
	长期阴雨环境下玉米霉菌暴露对中国中东部平原农民肺部健康影响的系统综述
	摘要
	关键词
	A Systematic Review of the Impact of Maize Mold Ex
	1. 前言
	2.主体
	2.1 阴雨天气对玉米霉菌滋生的影响机制
	2.2 霉菌孢子吸入对农民肺部健康的影响
	2.2.1 霉菌孢子致病的病理生理机制与农民群体肺部感染疾病的流行病学特征
	图 6 农民群体肺部疾病发病率统计（分组柱状图）

	2.2.2 诊断与治疗现状及挑战

	2.3 防控策略与环境健康干预措施
	2.3.1 农业生产中的霉菌防控技术
	2.3.2 农民个人防护与健康教育
	2.3.3 政策支持与公共卫生应对


	3. 结论
	作者声明
	参考文献

