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Purpose: Acute pesticide poisoning is lethal and can lead to death. A few studies about the effects of acute pesticide poisoning
have focused on the immune system. In the current study, we preliminarily investigated the changes in blood inflammatory
cytokine levels in acute pesticide poisoning patients.

Methods: In this study, we prospectively investigated the inflammatory cytokines in patients with acute pesticide poisoning. This
study included patients admitted from February 2021 to November 2021 with a diagnosis of intentional poisoning by pesticide
ingestion. The inflammatory cytokines measured were IFN-y, IL-13, IL-6, and TNF-a.

Results: Totally, 27 patients were enrolled in this study. The types of pesticide ingested were glufosinate (n=6), glyphosate (n=8),
organophosphate (n=4), pyrethroid (n=2), and others (n=7). The levels of inflammatory cytokines obtained were as follows: IFN-y
2.78+8.03 pg/ml, IL-13 2.62+2.03 pg/ml, IL-6 44.58+80.16 pg/ml, and TNF-2 11.80+15.60 pg/ml. The overall mortality rate was
11.1% (3/27), and levels of IL-13 and TNF-« were significantly higher in the death group compared to the survival group.
Conclusion: Increased levels of IL-6 and TNF-« were observed in patients with acute pesticide poisoning. IL-18 and TNF-« were
significantly higher in the death group as compared to the survival group. Our results indicate the occurrence of an inflammatory
response due to the activation of immune cells by pesticide poisoning. Future large-scale studies need to be conducted to investi-
gate the application of inflammatory cytokines as predictors and therapeutic targets.
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B A A= FA1E SPSS version 21 (SPSS, Chicago, IL,
USA)& AR&-shgitt. &<l tigh ¥]alE Mann-Whitney
U testZ o]8-3}91aL, W58 WH<S= Fisher s exact testS A}
88tom pgrol 0.05 Pkl 3% SAH & Fogt A=

1

T3k Ht ol 69.85+16.014 L, EAk=
(48.15%)0]ct. 253+ 59k FH+ glufosinate 8%, glyphosate
69, organophosphate 49, pyrethroid 29, 1 2]¢] F2Fo] 7
H(dinitroaniline 1, paraquat 1, aryloxyphenoxypropionate

Table 1. Baseline characteristics of study population

mean=SD or n(%)

Age 69.85+16.01
Sex
Male 13 (48.15%)
Female 14 (51.85%)
Pesticide category
Glufosinate 8 (29.63%)
Glyphosate 6 (22.22%)
Organophosate 4 (14.81%)
Pyrethroid 2 (7.41%)
Others 7 (25.93%)
Estimated ingestion amount (ml) 226.92+190.62
Time to hospital presentation 3.46+4.02
after ingestion, hours
Underling disease
Diabetes 4 (14.81%)
Hypertension 15 (57.56%)
Alcohol ingestion 6 (22.22%)
SBP (mmHg) 120.77+26.52
DBP (mmHg) 79.2+14.98
PR (/min) 77.77+£27.78
BT (°C) 34.88+5.38
Mental status
Alert 10 (37.04%)
Drowsy 11 (40.74%)
Stupor 5 (18.52%)
Semicoma 1 (3.70%)
Mechanical ventilator 8 (29.63%)
Death 3 (11.1%)

SBP: systolic blood pressure, DBP: diastolic blood pressure,
PR: pulse rate, BT: body temperature, GCS: Glasgow Coma
Scale



1, sulfoximine 1, chlorfenapyr 1, spinetoram 1, unknown 1)
o]th(Table 1). Y4717 T &2F7I7F 2o 4= 8
Aol Abe 37 (glyphosate, glufosinate, spinetoram)o]
A WY FA| AA A71L8 Table 29} 2},

Table 2. Initial laboratory data of study participants

WBC (10%) 13.23+8.69
Hemaoglobin (g/dL) 13.48+2.07
Hematocrit (%) 39.77+6.18
Platelet (10%/d) 237.38+97.1
BUN (mg/dL) 18.38+5.78
Creatinine (mg/dL) 0.95+0.3
eGFR (ml/min) 74.32+21.21
Sodium (mEg/L) 139.88+4.71
Potassium (mEg/L) 4.12+0.76
Chloride (mEg/L) 103.19+5.87
Total CO, (mmol/L) 19.43+7.33
Protein (g/dL) 7.32+0.6
Albumin (g/dL) 4.6+0.37
Glucose (mg/dL) 157.35+65.29
Bilirubin (mg/dL) 0.63+0.33
AST (IU/L) 32.12+17.14
ALT (IU/L) 20.88+16.35
CRP (mg/L) 2.88+£2.89
Creatine Kinase (U/L) 171.62+111.64
pH 7.35£0.11
PaO, 101.43+45.2
PaCO, 39.8+£12.79

Data are presented as mean=SD

ALT: alanine aminotransferase, ARB: angiotensin receptor
blocker, AST: aspartate aminotransferase, CRP: C-reactive
protein, eGFR: estimated glomerular filtration rate, WBC: white
blood cell.
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Fig. 1. Distribution of inflammatory cytokines in patients with acute pesticide poisoning.
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Table 3. Comparison of baseline characteristics and initial laboratory between survivor and death

Survivor (n=24) Death (n=3) p-value

Age (year) 70.71+14.28 73.00+21.38 0.805
Sex

Male 10 (41.7%) 2 (66.7%) 0.569

Female 14 (58.3%) 1 (33.3%)
Pesticide category

Glufosinate 7 (29.2%) 1(33.3%) >0.99

Glyphosate 5 (20.8%) 1 (33.3%)

Organophosphate 4 (16.7%) 0 (0.0%)

Pyrethroid 2 (8.3%) 0 (0.0%)

Others 6 (25.0%) 1 (33.3%)
Estimated ingestion amount (ml) 227.92+186.10 290.00+296.98 0.664
SBP (mmHg) 121.67+21.60 106.67+57.74 0.698
DBP (mmHg) 78.75+15.69 50.00+43.59 0.371
PR (/min) 81.83+£24.89 43.33£23.69 0.018
BT ("C) 34.85+5.49 23.93+20.75 0.458
Mental status

Alert 10 (41.7%) 0 (0.0%) 0.506

Drowsy 9 (37.5%) 2 (66.7%)

Stupor 4 (16.7%) 1 (33.3%)

Semicoma 1 (4.2%) 0 (0.0%)
Mechanical ventilator 6 (25.0%) 2 (66.7%) 0.201
pH 7.37+0.07 7.20+£0.27 0.386
PaO, 97.01+42.54 119.33£73.35 0.433
PaCO, 37.53£6.70 58.67+30.60 0.354
WBC (10% ) 13.14+8.86 11.11+8.36 0.710
Hemaoglobin (g/dL) 13.50+2.07 13.07£2.07 0.738
Hematocrit (%) 39.90+5.96 38.00+8.10 0.618
Platelet (10% «) 242.17+95.70 179.67+94.65 0.296
BUN (mg/dL) 18.09+5.36 21.97+8.58 0.276
Creatinine (mg/dL) 0.89+0.27 1.32+0.27 0.018
eGFR (ml/min) 77.54+19.87 50.96+12.88 0.034
Sodium (mEg/L) 140.71+3.52 135.33+£10.69 0.476
Potassium (mEq/L) 4.10+0.48 437+2.11 0.845
Chloride (mEg/L) 104.88+4.20 93.67+11.24 0.225
Protein (g/dL) 7.36+0.59 6.87+0.50 0.181
Albumin (g/dL) 4.63+0.35 4.17+0.31 0.037
Glucose (mg/dL) 150.88+60.43 196.00+96.58 0.261
Bilirubin (mg/dL) 0.65%0.33 0.43+0.15 0.267
AST (IUIL) 27.71+7.75 63.67+36.30 0.228
ALT (IU/L) 17.33+8.30 46.33+38.28 0.320

Data are presented as mean=SD

SBP: systolic blood pressure, DBP: diastolic blood pressure, PR: pulse rate, BT: body temperature, GCS: Glasgow Coma Scale, ALT:
alanine aminotransferase, ARB: angiotensin receptor blocker, AST: aspartate aminotransferase, CRP: C-reactive protein, eGFR: esti-

mated glomerular filtration rate, WBC: white blood cell.
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Fig. 2. Comparison of inflammatory cytokines between survival and non-survival.

* p-value <0.05

Table 4. Comparison of inflammatory cytokines between alive and not ventilator dependent group and death or ventilator dependent

group

Alive and not ventilator

Death or ventilator

dependent group (n=18) dependent group (n=9) i
IFN-7 (pg/mL) 1.26+0.40 5.82+13.91 0.057
IL-18 (pg/mL) 2.16*0.67 3.55+3.32 0.005
IL-6 (pg/mL) 32.49+51.58 68.75+119.36 0.084
TNF-a (pg/mL) 8.80+3.35 17.78+26.59 0.003
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