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Abstract. Paraquat (PQ) is a highly toxic herbicide that harms 
the liver, kidney, lungs and heart, and results in a variety 
of complications. The majority of patients with severe PQ 
poisoning may succumb to multiple organ failure, and the 
mortality rate is high. Although a large number of studies have 
been performed investigating PQ poisoning, cases of mumps 
caused by PQ‑induced poisoning are rare. In the present case 
report, a 45‑year‑old female who ingested PQ was admitted 
to the Emergency Department of Liaocheng People's Hospital 
(Liaocheng, China). During the development of the disease, 
mumps was caused by a cavity ulcer following PQ poisoning. 
To the best of our knowledge, cases of mumps following PQ 
poisoning are rare.

Introduction

Paraquat (PQ) is widely used in agricultural production 
as a herbicide, and is very toxic to humans and animals (1). 
Committing suicide is the primary reason why PQ is ingested 
in humans worldwide, and this trend is increasing (2). PQ 
combines with human tissue cells rapidly once it enters the 
human body and induces strong oxidization, causes lipid 
peroxidation and generates a large quantity of oxygen free 
radicals, which can damage cells and result in apoptosis and 
necrosis (3). PQ has the most serious toxic effects on the lung, 
and can cause pulmonary congestion, hemorrhage, edema and 
fibrosis; as a result, patients typically succumb to suffoca-
tion (4). Furthermore, PQ has a poisonous effect on the liver, 
kidney and pancreas (5). 

The China Toxicology Medical Association has regarded 
the PQ poisoning as a hotspot, as the high mortality rate and 
the complex complications. In addition to the traditional effects 
on the liver, gastrointestinal tract, lung and kidney, there are 
also something damage on skin lesions and the pancreas (6,7). 

PQ poisoning is difficult to treat clinically due to the lack 
of effective treatments; these have not been developed, as its 

underlying mechanisms are not fully understood (3). The lethal 
dose of PQ is a few milliliters; one mouthful is approximately 
30 ml, which is markedly larger than the lethal dose (8,9). As 
the increasing mortality of PQP (10), there exists a comprehen-
sive treatment method, which is the gastric lavage, catharsis, 
fluid infusion, blood purification and the protection of vital 
organs (lung, liver, kidney, heart, gastrointestinal (11).

Case report

A 45‑year‑old female farmer was admitted to Liaocheng 
People's Hospital (Liaocheng, China) at 22:00 on August 17, 
2014, after she ingested 50  ml PQ ~4  h previously. The 
following results were obtained by physical examination: 
Temperature, 36.3˚C; pulse, 92 beats/min; respiratory rate, 
16 breaths/min; blood pressure, 118/83 mmHg; conscious 
with malaise; no ulcers or erosion in the oral cavity or on 
the tongue body mucosa; and the heart, lungs and abdomen 
showed no obvious abnormalities. Laboratory examinations, 
including blood analysis, liver and renal function analysis, 
myocardial enzyme, serum amylase (AMS) and blood sugar 
analysis, were not abnormal. Treatments administered to the 
patient included gastrointestinal purification and mannitol for 
catharsis, methylprednisolone pulse therapy (500-1,000 mg for 
3-5 days and according to the security of the disease gradually 
reduced), protection of organ function (fructose phosphate to 
protect the heart, magnesium isoglycyrrhizinate to protect the 
liver, Chinese medicine Jinshuibao capsule to protect kidney 
and proton pump inhibitor to protect the gastrointestinal tract) 
and hemoperfusion (11).

The patient began to develop pain in the pharynx and 
tongue on the second day of admission (August 18th, 2014). 
This pain worsened on August 20th, 2014, and oral cavity 
examination revealed a large quantity of ulcers in the bilateral 
lip, cheek and tongue mucosa, and the overlying necrotic tissue 
of the mucosa. On August 23rd, the patient felt that the pain 
in the pharynx and tongue body had improved; however, upon 
eating breakfast, the right side of the patient's face became 
oncotic suddenly and rapidly. Physical examination showed 
the following: Temperature, 36.6˚C; the right parotid gland 
was inflamed; mild tenderness of the right parotid gland; the 
left parotid and submandibular gland was not inflamed; the 
lips and oral cheek mucous membrane had a large number 
of ulcers; there was no liquid outflow from the parotid gland 
orifice, which was not inflamed (Fig. 1); and no abdominal 
pain was present. AMS expression levels were 490  IU/l, 
which increased markedly from the original value of 56 IU/l. 
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Leukocyte, neutrophil and lymphocyte counts were normal; 
therefore, it was concluded that mumps was induced following 
the poor flow of parotid gland secretory fluid, which was 
caused by the blockage of the right parotid gland duct caused 
by a cavity ulcer following PQ poisoning.

Mumps were treated using gentamicin solution mouth-
wash (Shandong Mainland Pharmaceutical Co., Ltd., 
Shandong, China), montmorillonite powder (Yangtze River 
Pharmaceutical Group Co., Ltd., Jiangsu, China) for topical 
application on cavity ulcers and infrared irradiation of the 
parotid gland. On August 24th, 2014, the right parotid gland 
swelling was relieved, and tenderness was not evident (Fig. 2). 
The AMS was 152 IU/l and the urine amylase (UAMY) was 100 
IU/l; leukocyte, neutrophil and lymphocyte counts remained 
normal, at 6.79, 3.76 and 2.37x109 cells/l, respectively. On 

August 25, 2014, the right parotid gland swelling had disap-
peared completely, and no tenderness was present; the bilateral 
lip and oral buccal mucosa ulcers were evidently improved. The 
AMS was 72.1 IU/l and the UAMY was 67 IU/l, both of which 
had returned to normal. At this point, infrared treatment was 
discontinued; however, gentamicin solution mouthwash and 
montmorillonite powder were continued to be administered in 
order to treat the oral ulcers until they had healed completely. 
The patient underwent a total of 17 days of hospitalization, and 
was discharged on September 4, 2014. To date, the patient is 
recovered well and does not feel any discomfort. The results 
of AMS, UAMY and blood analysis are presented in Table I. 
The primary indexes of liver and renal function are presented 
in Table II. The health of the patient has remained unchanged 
since the submission of this case report for publication.

Figure 1. On August 23rd, 2014 (the first day of developing mumps), the right parotid gland was intumescent with some tenderness, and the lip and cheek 
mucous membrane had a large number of ulcers.

Figure 2. On August 24th, 2014 (the second day of developing mumps), the right parotid gland swelling was reduced, and tenderness was not evident. However, 
the lip and oral cheek mucous membrane ulcers still remained.
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Discussion

Mumps includes epidemic parotitis and pyogenic parotitis; 
epidemic parotitis, which is known as viral mumps, is caused 
by the mumps virus  (12). Children and adolescents are 
particularly susceptible to developing mumps, as they have the 
mumps virus infectious contact history (13). Pyogenic parotitis 
is caused by bacterial infection (14), and the clinical manifesta-
tion includes that one side parotid gland of patient is inflamed, 
the patient often feels fever, and the parotid gland appears red, 
swollen, hot and painful. Pus exits the parotid gland duct when 
pressure is applied to the parotid gland. Laboratory examina-
tions have demonstrated that leucocyte and neutrophil counts, 
and AMS and urine amylase, increase significantly during 
mumps infection (15,16).

Cases of mumps caused by pesticide‑induced poisoning are 
rare. In the present study, the development of mumps following 
PQ poisoning may be related to the following factors: i) PQ 
has a strong corrosive effect on human skin and mucosa (17), 
therefore, the majority of patients with PQ poisoning will 
develop oral cavity, pharyngeal and tongue mucosa erosion 
and ulcers, which are difficult to heal. This is an important 
factor in the development of mumps. ii) In the disease process 
of the patient in the current study, the buccal ulcers caused 
swelling of the cell wall near the parotid duct, inflammatory 
cell infiltration around the parotid duct and interstitial edema. 
This will eventually result in the blockage of the parotid duct, 
which will cause a reduction in parotid secretion outflow. In 
addition, blockage of the parotid duct may cause amylase 
retention, which restricts amylase excretion from the parotid 
duct, resulting in the entering of amylase into the urine and 
blood circulation via the lymphatic vessels (18). iii) When the 
patient was eating breakfast, the action of mastication may 

have stimulated the parotid gland to excrete a large quantity 
of parotid fluid by conditioned reflex. As the opening of the 
parotid gland had been blocked, parotid fluid would increase 
in the parotid gland, resulting in rapid swelling.

The healing time of the oral ulcer caused by PQ‑induced 
poisoning is very long, which can result in the multiplication 
of pathogenic bacteria in the oral cavity. If gentamicin or other 
antibiotics are administered to treat bacteria in the mouth, 
the pathogenic bacteria in the oral cavity will be targeted, 
and pathogenic bacteria will be prevented from developing 
severe pyogenic parotitis. Using montmorillonite powder for 
the topical application of cavity ulcers can protect the wounds 
and promote wound healing. Physical therapy methods, such 
as infrared irradiation of the swollen parotid gland, help to 
reduce inflammation and reduce pain (19).

In conclusion, the patient in the present study developed 
a blocked parotid duct, but did not develop a fever or experi-
ence tenderness of the swollen parotid gland. Blood analysis, 
including analysis of white blood cells, neutrophils and 
lymphocytes, was normal throughout the patient's disease 
process. In addition, AMS returned to normal soon after treat-
ment, and the patient's health improved within a short period 
of time. These results suggest that mumps did not develop to 
form pyogenic parotitis, and that treatment was timely and 
effective. According to the current study, a novel perspective 
on the treatment of PQ poisoning is presented.
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