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Can pirfenidone prevent paraquat-induced pulmonary fibrosis?dA hypothesis
As you know, paraquat (PQ) poisoning is associated with a high
mortality rate, mainly due to respiratory failure. This herbicide
preferentially accumulates in the lung and its pulmonary effects
are due to the participation of the polyamine transport system
that is mostly expressed in the membrane of alveolar cells types
1 and 2 and Clara cells. The main molecular mechanism of PQ
toxicity is based on redox cycling and intracellular oxidative stress
generation [1–5]. After oxidative destruction, recruitment of the
inflammatory cells exacerbates the injury [6]. Based on this mech-
anism, management and research efforts are directed toward the
following: (1) Preventing accumulation of PQ in the lungs (such
as decreasing its absorption and enhancing its elimination from
the blood by forced diuresis and charcoal hemoperfusion); (2) pre-
venting the generation of reactive oxygen species (ROS) by effective
control of iron distribution using desferrioxamine; (3) scavenging
ROS with maintenance of effective levels of antioxidants such as
N-acetylcysteine and vitamin E; (4) repairing ROS- induced lesions
with maintenance of effective levels of glutathione by administra-
tion of N-acetylcysteine; and (5) mainly, reducing acute alveolitis
and pulmonary fibrosis by administration of anti-inflammatory
and immunosuppressive drugs such as dexamethasone, methyl-
prednisolone, cyclophosphamide, and N-acetylcysteine or cortico-
steroids in severe cases of toxicity [1,4,7–10]. Based on the
current core concepts of PQ pathogenesis, it can be hypothesized
that pirfenidone (5-methyl-1-phenyl-1H-pyridin-2-one; Pirespa�,
Esbriet�), which is currently being approved for treatment of idio-
pathic pulmonary fibrosis [11], may prevent PQ-induced pulmo-
nary fibrosis in severe cases of PQ intoxication. In addition to its
antifibrotic properties, pirfenidone has other activities including
anti-inflammatory and antihydroxyl radical activities [11]. There-
fore, it seems that this agent theoretically can interrupt the inflam-
matory process in the course of PQ toxicity. This hypothesis should
first be experimentally tested on animals and if it is shown that pir-
fenidone can prevent the development of PQ-induced pulmonary
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fibrosis, a randomized controlled trial should be designed to eval-
uate the effect of this agent on patients with PQ poisoning.
References

[1] Dinis-Oliveira RJ, Duarte JA, Sanchez-Navarro A, Remiao F, Bastos ML,
Carvalho F. Paraquat poisonings: mechanisms of lung toxicity, clinical
features, and treatment. Crit Rev Toxicol 2008;38:13–71.

[2] Bus JS, Gibson JE. Paraquat: model for oxidant-initiated toxicity. Environ
Health Perspect 1984;55:37–46.

[3] Smith LL. The toxicity of paraquat. Adverse Drug React Acute Poisoning Rev
1988;7:1–17.

[4] Suntres ZE. Role of antioxidants in paraquat toxicity. Toxicology 2002;180:
65–77.

[5] Mitsopoulos P, Suntres ZE. Cytotoxicity and gene array analysis of alveolar
epithelial A549 cells exposed to paraquat. Chem Biol Interact 2010;188:
427–36.

[6] Snider GL. Interstitial pulmonary fibrosis- which cell is the culprit? Am Rev
Respir Dis 1983;127:535–9.

[7] Lin JL, Lin-Tan DT, Chen KH, Huang WH, Hsu CW, Hsu HH, et al.
Improved survival in severe paraquat poisoning with repeated pulse
therapy of cyclophosphamide and steroids. Intensive Care Med 2011;
37:1006–13.

[8] Li LR, Sydenham E, Chaudhary B, You C. Glucocorticoid with cyclophospha-
mide for paraquat-induced lung fibrosis. Cochrane Database Syst Rev 2012;
7:CD008084.

[9] Moon JM, Chun BJ. The efficacy of high doses of vitamin C in patients with
paraquat poisoning. Hum Exp Toxicol 2011;30:844–50.

[10] Bateman DN. Pharmacological treatments of paraquat poisoning. Hum Toxicol
1987;6:57–62.

[11] Azuma A. Pirfenidone: antifibrotic agent for idiopathic pulmonary fibrosis.
Exp Rev Resp Med 2010;4:301–10.
Hossein Sanaei-Zadeh*

Department of Forensic Medicine and Toxicology,
Tehran University of Medical Sciences,

Hazrat Rasoul Akram Hospital, Tehran, Iran

* Tel./fax: þ98 21 66551201.
E-mail address: h-sanaiezadeh@tums.ac.ir
Foundation. Published by Elsevier Taiwan LLC. All rights reserved.

mailto:h-sanaiezadeh@tums.ac.ir
www.sciencedirect.com/science/journal/10163190
http://www.tzuchimedjnl.com
http://dx.doi.org/10.1016/j.tcmj.2012.07.001
http://dx.doi.org/10.1016/j.tcmj.2012.07.001

	Can pirfenidone prevent paraquat-induced pulmonary fibrosis?—A hypothesis
	References


