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Abstract

abnormal cardiac function.

discharged successfully without any lingering sequelae.

administration of supportive therapeutic interventions.

Background Pyridaben, a commonly employed pyridazinone insecticide, is extensively utilized in safeguarding crops
against insects and mites. Pyridaben is known to impede mitochondrial complex | activity, inducing mitochondrial
impairment, which subsequently culminates in cellular hypoxia, cessation of glycolysis, swift lactic acid buildup, and
the onset of lactic acidosis. Prolonged exposure to pyridaben has been demonstrated to elicit deleterious effects

on neuronal cells. Furthermore, pyridaben has been associated with the manifestation of cardiotoxicity, leading to

Case presentation A 55-year-old Male was expeditiously transported to our medical facility thirty minutes
subsequent to ingesting 10 mL of pyridaben. Upon admission, the patient exhibited symptoms of vomiting and
coma. Within the next half-hour, he progressed to hypotonic hypoxemia and hypotension as a result of pyridaben
intoxication. With the implementation of prompt gastric lavage, oral administration of activated charcoal, respiratory
and circulatory support, as well as continuous renal replacement therapy (CRRT), the patient was ultimately

Conclusion This case report delineates a rare occurrence of acute human poisoning stemming from contact
with novel synthetic pesticides. The document elucidates the clinical manifestations observed and the efficacious
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Background

Pyridaben, a prevalent pyridazinone insecticide
employed for safeguarding crops against insects and
mites, was investigated by Weidong Qiang. Pyridaben
can inhibit mitochondrial complex I, leading to mito-
chondrial dysfunction that can result in cellular hypoxia,
impaired glycolysis, rapid lactic acid accumulation,
and the onset of lactic acidosis. Prolonged exposure
to pyridaben may elicit toxic effects on neuronal cells.
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Furthermore, pyridaben can lead to cardiotoxic effects,
causing aberrations in cardiac function [6].Pyridaben
poisoning, although rare, is associated with high mortal-
ity rates. This article presents a case of respiratory and
circulatory failure resulting from pyridaben ingestion, yet
the patient was ultimately managed successfully.

Case presentation

A 55-year-old Male attempted suicide by ingesting 10 mL
of pyridaben, leading to his admission to the emergency
department of our hospital 0.5 h post-ingestion. Upon
presentation, he exhibited altered mental status, dys-
pnea, and vomiting coffee-colored liquid, without symp-
toms such as lacrimation, chest pain, fever, urinary or
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fecal incontinence. There was a distinct smell of poison-
ing noted.Upon assessment, the patient presented with
delirium and exhibited normal pupillary light Reflexes in
both eyes, with a diameter of 2.5 mm, and no convulsions
or pathological signs. Vital signs showed a heart Rate of
85 beats/min, blood pressure of 95/68 mmHg, and tem-
perature of 36.7 “C. The patient had a Respiratory rate of
21 breaths/min, and SpO2 levels exceeded 98% without
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At 17:16, the patient Manifested confusion and expe-
rienced a notable decline in blood pressure to 75/47
mmHg. Despite intensive fluid Resuscitation measures,
the response was unsatisfactory. Blood oxygen satura-
tion decreased to around 80%. Prompt sedation was pro-
vided, followed by orotracheal intubation and initiation
of mechanical ventilation [SPN-CPAP, VT 420 mL, PEEP
5 cmH20, FiO2 60%]. Dopamine was administered intra-
venously at a Rate of 20 mL/h to increase blood pressure,
effectively stabilizing it at approximately 90/60 mmHg
and achieving a blood oxygen saturation of 100%. The
patient was subsequently transferred to the ICU at 17:45.

In the ICU, blood gas analysis Revealed a pH of 7.039,
an HCO3 level of 9.34 mmol/L, a base excess (BE) of
-20.59 mmol/L, and a lactate (Lac) level of 15.7 mmol/L.
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the need for supplemental oxygen. The Results of the blood
routine, myocardial Markers, amylase, liver function, renal
function, and coagulation tests were within normal limits.
Gastric lavage was performed with 10,000 mL of water
until clear fluid was obtained.After that, 50 g of activated
charcoal was given orally to Remove the remaining toxins
from drug use. Intravenous access was established, and
intravenous omeprazole 40 mg was administered.

Pyridaben
total effective component
content:15%
Dosage form: Cream

Regarding the biochemical tests, the cardiac troponin
I (cTnl) level was 23.9 ng/L, creatinine level was 122
pumol/L, alanine aminotransferase (ALT) level was 73
U/L, and aspartate aminotransferase (AST) level was 164
U/L(Table 1).

The patient received hemoperfusion combined with
CRRT using a dual-lumen catheter inserted in the right
femoral vein. CRRT was conducted employing intermit-
tent veno-venous hemofiltration (CVVH) for a duration
of 48 h, with two sessions of hemoperfusion adminis-
tered during this period. Simultaneously, the patients
was Rehydrated to aid toxin elimination, intravenous
administration of diazepam to reduce oxygen consump-
tion, fluid resuscitation and diuresis, along with the
Maintenance of internal environmental homeostasis. In
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Table 1 The clinical laboratory results of the patient

Time 05h 3h 24h 48 h 36 h
Parameters

pH(7.35-7.45) - 7.039 7.163 7374 -
HCO3(21-27mmol/L) - 9.34 14.42 282 -
-BE(-3-+3) - -20.59  -1338 201 -
Lac(0.5-1.6mmol/L) - 15.7 10.1 20 -
WBC(3.5-9.5 1019/L) 9.26 10.76 17.17 12.97 4.92
HGB(115-150 g/L) 140 147 162 132 101
PLT(125-350 10A9/L) 258 245 311 159 100
ALT(7-40U/L) 18 73 195 105 61
AST(13-35U/L) 32 164 257 53 37
CREA(41-81umol/L) 1001 122 101 74 64
cTnl(0-11pg/ml) 40 239 537 1177 389

the afternoon of January 10, the patient regained clear
consciousness and demonstrated the ability to comply
with instructions. Subsequent reevaluation of blood gas
analysis showed no deviations from normal parameters.
After successful weaning and extubation, the patient’s
stable vital signs warranted transfer to the nephrology
ward. Ultimately, the patient was discharged from the
hospital on January 21.

Discussion

Pyridaben is acknowledged for its efficacy as a potent
and broad-spectrum pesticide in the control of vari-
ous phytophagous mites on food plants [1]. Originating
from the efforts of Nissan Chemical Industries Ltd in
the 1980s [2], it has evolved into one of the most exten-
sively utilized acaricides in recent decades [3-5]. By the
year 2024, China had Registered a total of 353 pyridaben
formulations, as reported by the Chinese Pesticide Infor-
mation Network [6]. The mechanism of action of pyrida-
ben primarily involves the inhibition of muscle and nerve
tissues, alongside interference with the synthesis of gluta-
mate dehydrogenase within the electron transport chain
of mitochondria, thereby manifesting its insecticidal
properties [7]- [8]. Pyridaben demonstrates the capac-
ity to inhibit mitochondrial complex I, leading to mito-
chondrial dysfunction characterized by cellular hypoxia,
impaired glycolysis, rapid lactic acid accumulation, ulti-
mately resulting in lactic acidosis [9]- [10]. Prolonged
exposure to pyridaben can elicit toxic repercussions on
neuronal cells [11]- [12]. Moreover, pyridaben has been
shown to induce cardiotoxic effects, resulting in abnor-
mal cardiac function [13].

In the treatment of acute poisoning, effective antidotes,
strategies to diminish poison absorption, facilitation of
poison elimination, and prompt life support interven-
tions are pivotal aspects of treatment [14—16]. Currently,
there is no specific antidote available for patients suf-
fering from pyridaben poisoning. The primary focus of

(2025) 18:182

Page 3 of 4

treatment involves minimizing poison absorption and
providing supportive care for organ function. Following
oral ingestion of pyridaben, patients May present with
altered consciousness, dyspnea, and hypotension approx-
imately 30 min post-exposure Routine blood tests, liver
and renal function assessments, electrolyte levels, myo-
cardial enzymes, and pancreatic enzyme levels all yielded
normal results. Given the patient’s poisoning duration of
less than 1 h, the highly toxic yet non-corrosive nature
of the poison, and the absence of a specific antidote, the
current critical treatment approach involves the removal
of unabsorbed poison in the stomach. Gastric lavage and
oral activated charcoal administration are essential inter-
ventions to mitigate poison absorption [17]- [17]. Fol-
lowing these procedures in the emergency department,
the patient subsequently developed coma, Respiratory
depression, refractory shock, arrhythmia, and metabolic
acidosis after 1 h. Immediate tracheal intubation and fluid
resuscitation were promptly initiated to maintain the sta-
bility of respiration and circulation. Subsequent labora-
tory investigations conducted three hours later revealed
increased white blood cell count, neutrophil count, and
blood glucose levels. Concurrently, elevations in lactic
acid levels, transaminase levels, creatinine levels, pancre-
atic enzyme levels, and troponin levels were observed to
varying extents in the patient. Pyridaben, a highly lipid-
soluble pesticide, exhibits a propensity to bind to plasma
proteins. Following poisoning, it impacts mitochondrial
function, consequently leading to a large accumulation of
lactic acid. Hemoperfusion, utilizing activated charcoal
and resin adsorbents, is employed for the direct removal
of toxins from the bloodstream [18]. CRRT is utilized to
assist in lactate clearance and rectification of electrolyte
imbalances [19]- [20]. Upon immediate admission to the
intensive care unit, the patient underwent hemoperfu-
sion to facilitate the Rapid elimination of toxins, thereby
mitigating multi-organ damage. After 24 h, the patient’s
parameters reached their peak levels. Following active
blood purification, the patient’s poisoning symptoms
gradually improved starting from the 48th hour, with all
metrics displaying a declining trajectory. Sedative medi-
cations were discontinued at 36 h, leading to extubation
of the patient, who was subsequently transferred to the
general ward for further care.

Conclusion

The successful rescue of the patient is summarized as
follows: Firstly, the patient ingested activated charcoal
and gastric lavage during the early stages of poisoning,
which significantly reduced the absorption of toxins in
the digestive tract.Secondly, administering appropriate
fluid resuscitation, timely respiratory and circulatory
support is essential to ensure adequate tissue perfusion
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and oxygen delivery. Thirdly, early initiation of sedation is
recommended to prevent convulsions and reduce oxygen
consumption. Fourth, timely implementation of blood
purification therapies such as hemoperfusion and CRRT
is essential for rapid toxin removal and prevention of sig-
nificant organ damage.

Acknowledgements
Not applicable.

Authors’ contributions

ZD was a major contributor in writing the manuscript.ZWY is involved
in the entire process of patient rescue in the emergency department.WJ
is responsible for the guidance and correction.All authors reviewed the
manuscript.

Funding
Not applicable.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 17 March 2025 / Accepted: 3 July 2025
Published online: 30 September 2025

References

1.

2.

Xu'Y, Zhuang Z, Guo W, Cui R, Fan J, Liu Y. Research status and prospects of
pyridaben. Shandong Chem Ind. 2016;45:34-8.

Hirata K, KawamuraY, Kudo M, Igarashi H. Development of a new acaricide,
pyridaben. J Pestic Sci. 1995;20:177-9.

Rand GM, Clark JR. Hazard/risk assessment of pyridaben: i. aquatic toxicity
and environmental chemistry. Ecotoxicology. 2000;9:157-68. https://doi.org/
10.1023/A:1008934502348.

Boulaid M, Aguilera A, Camacho F, Soussi M, Valverde A. Effect of household
processing and unit-to-unit variability of pyrifenox, pyridaben, and Tralome-
thrin residues in tomatoes. J Agric Food Chem. 2005;53:4054-8. https://doi.or
9/10.1021/jf040455y.

Kim S-W, EI-Aty AMA, Rahman MM, Choi J-H, Choi O-J, Rhee G-, et al.
Detection of pyridaben residue levels in hot pepper fruit and leave by liquid

(2025) 18:182

20.

Page 4 of 4

chromatography-tandem mass spectrometry: effect of household processes.
Biomed Chromatogr. 2015;29:990-917. https://doi.org/10.1002/bmc.3383.
Chinese Pesticide Information Network. Industry data. Available at: 2024.
2024. http//www.chinapesticide.org.cn/hysj/index,jhtml.

Goswami P, Goswami P, Gupta S, Biswas J, Joshi N, Swarnkar S, Nath C, Singh
S. Endoplasmic reticulum stress plays a key role in Rotenone-Induced apop-
totic death of neurons. Mol Neurobiol. 2016;53(1):285-98.

Chen L, Pan M, Hu D. An overview on the green synthesis and removal meth-
ods of pyridaben. Front Chem. 2022;10:975491.

Navarro A, Bandez MJ, Gomez C, Repetto MG, Boveris A. Effects of rotenone
and pyridaben on complex | electron transfer and on mitochondiial nitric
oxide synthase functional activity. J Bioenerg Biomembr. 2010;42(5):405-12.
Richardson JR, Fitsanakis V, Westerink RHS, Kanthasamy AG. Neurotoxicity of
pestiides. Acta neuropathol. 2019;138(3):343-62.

Charli A, Jin H, Anantharam V, Kanthasamy A, Kanthasamy AG. Alterations

in mitochondrial dynamics induced by Tebufenpyrad and pyridaben in a
dopaminergic neuronal cell culture model. Neurotoxicology. 2016;53:302-13.
Goswami P, Gupta S, Biswas J, Joshi N, Swarnkar S, Nath C, Singh S. Correc-
tion to: Endoplasmic reticulum stress plays a key role in Rotenone-Induced
apoptotic death of neurons. Mol Neurobiol. 2019;56(9):6654-5.

Ma J,HuangV, Jiang P, Liu Z, Luo Q Zhong K, Yuan W, Meng Y, Lu H. Pyridaben
induced cardiotoxicity during the looping stages of zebrafish (Danio rerio)
embryos. Aquat Toxicol. 2021;237:105870.

Hackl G, Schreiber N. Extrakorporale Verfahren Bei vergiftungen [Extra-
corporeal treatment in poisoning]. Med Klin Intensivmed Notfmed.
2024;119(6):511-20.

Chinese Medical Doctor Association Emergency Medical Branch Chinese
Society of Toxicology Poisoning and Treatment of Specialized Committee.
Chinese expert consensus on diagnosis and treatment of acute poisoning.
Chin J Emerg Med. 2016;25(11):1361-75.

Cheng J, Chen YL, Wang WD, Zhu XQ, Jiang ZL, Liu P, et al. Chlorfenapyr
poisoning:mechanisms, clinical presentations, and treatment strategies.
World J Emerg Med. 2024;15(3):214-9.

Zellner T, Prasa D, Farber E, Hoffmann-Walbeck P, Genser D, Eyer F.

The use of activated charcoal to treat intoxications. Dtsch Arztebl Int.
2019;116(18):311-7.

Li S, Liang Y. Effects of hemoperfusion first aid process reengineering on
electrolyte disturbance, liver function and prognosis in patients with acute
poisoning. Biotechnol Genet Eng Rev. 2024;40(3):2547-59.

Passos RDH, Ramos JGR, Gobatto A, et al. Lactate clearance is associated with
mortality in septic patients with acute kidney injury requiring continuous
renal replacement therapy: A cohort study. Med (Baltim). 2016;95(40).e5112.
Trebuian Cl, Marza AM, Chioibas R, et al. Lactate profile Assessment-A good
predictor of prognosis in patients with COVID-19 and septic shock requiring
continuous renal therapy. Clin Pract. 2024;14(3):980-94. Published 2024 May
27.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1023/A:1008934502348
https://doi.org/10.1023/A:1008934502348
https://doi.org/10.1021/jf040455y
https://doi.org/10.1021/jf040455y
https://doi.org/10.1002/bmc.3383
http://www.chinapesticide.org.cn/hysj/index.jhtml

	﻿Case report : pyridaben poisoning induced acute respiratory and circulating failure
	﻿Abstract
	﻿Background
	﻿Case presentation

	﻿Discussion
	﻿Conclusion
	﻿References


