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Clinical Observation of Paraquat Poisoning
Kyung Hong Jun, M.D., Myung Soo Kang, M.D.
Department of Internal Medicine, Eumseong KeumWang Hospital, EumSeong, Korea

Purpose: Paraquat, a globally used herbicide, is highly toxic to human beings. Hence, we reviewed some cases of
paraguat poisoning in Korea.

Methods: We analyzed the clinical and laboratory findings of 50 patients poisoned with paraquat retrospectively.
The patients were admitted to the department of internal medicine in the Eumseong KeumWang hospital from
January 2008 to December 2008.

Results: Among 50 cases of paraquat poisoning, 28 cases were male. Twenty-four cases (48%) were over 60
years old. Fourty-nine patients ingested paraquat on purpose as suicidal attempts, while 1 patient underwent acci-
dental ingestion. Seven patients swallowed less than one mouthful of paraquat, of which 4 patients survived. Eleven
patients swallowed two mouthfuls of paraquat, of which 8 patients survived. Thirty-two patients swallowed over
three mouthfuls of paraquat and they all died. Thirty-one patients with leukocytosis died. Twenty-one patients with
metabolic acidosis died. Increased levels of blood amylase and glucose were related to high mortality, and
increased level of blood creatinine was related to severe mortality. Hemoperfusions were accomplished in 27
patients of paraquat poisoning, of which 12 patients survived.

Conclusion: Paraquat is a highly toxic herbicide. When patients arrive at the hospital, laboratory findings, urine
paraquat concentrations, arrival time, and the amount of paraquat consumed must be considered for treatment plan.

Key Words: Paraquat, Poisoning, Dithionite
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Table 1. Arrival time and survival rate (P=0.56)

Arrival time No. of cases No. of survivor (survival rate)

<2hr 7 1 (14%)

2~4 hr 28 7 (25%)

4~T7 hr 10 4 (40%)

7~24 hr 1 0( 0%)
> 24 hr 4 0( 0%)
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Table 2. Drug ingestion and survival rate (P<0.001)
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2 25T A= 3o 25 F Hut 343t g3t
dow, Z47te] FFEE 0.01 #g/ml, 0.01 pg/ml,
0.03 pg/ml= 0,01 6 xg/mlo| et 3+ 2F(20 ml)
AL S=3 A= 23R 3 P S= A & g%
FE 037 pg/mlE B o2 g H2 &
WQste] 0.47 pg/mlg FF 0.42 #g/mlo]Q]

of WHstgoen, €535 EE 0.10~3.15 pg/ml2 i
0.98 pg/mlo] it} (Table 3).

6. 2~ dithionite ZAIRt HE LEfZE S =2f2] 27|

trace 2 Vh& 32} 47 9] FFEE 0.01~0.2 p#g/mlZ
g 0.07 pg/mlo] ek, 1+84} 672 0.26~1.09 pg/ml
2 BT 0315 pg/mlo] QL 2+32} 6L 0.50~1.61 pg/ml
2 T 0.828 pg/mlo|gL oM, 3+3A} 4L 0.47~6.88
pg/ml2 HHd 2.83 pg/mlo| AT}, 4+32F 3092
4.29~201 pg/ml= H3F 77.3 pg/mlo]ATh(Table 4).

35 E 2150 g/mlAtol o] &5 z} 8] AlkA|zE

amount of drug No. of cases No. of survivor (survival rate)
<10 ml (half mouthful) 4 2 (50%)

20 ml (one mouthful) 3 2 (66%0)

<40 ml (2 mouthfuls) 11 8 (72%)

> 60 ml (3 mouthfuls) 32 0 ( 0%)

Table 3. Mean blood paraquat concentration of survivors

amount of drug No. of case Mean concentration ( #g/ml)
<10 ml (half mouthful) 0.016

20 ml (one mouthful) 0.42

< 40 ml (2 mouthfuls) 0.98

Table 4. Relationship of urine dithionite test with mean blood paraguat concentration

Urine dithionite tes

mean blood paraquat concentration ( zg/ml)

trace
1+
2+
3+
4+

0.071

0.315

0.828
2.83
77.3
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Fig. 1. The relation of the urine dithionite test and the blood paragquat concentration in the reference of Proudfoot AT:
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st 1Mo 2 AP, 101~150 mg/dl & 149 o
o] T 67o] ALt L™, 150 mg/dl o]F2 352 %
Table5. Urine dithionite test and survival rate (P<0.001)
Urine dithionite test Tota No. No. of survivor (survival rate)
trace 4 2 (50%)
1+ 6 5 (83%)
2+ 6 3 (50%)
3+ 4 2 (50%)
4+ 30 0( 0%)
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Table 6. Laboratory findings in the emergency room and survival rate

%L:L;q o] z]; orE A 9T},
= 50% 5721719, vitamin C= 3
27]-7@; k| /\] A
Fenton ¥F-$-2&
ZE349 25 1) Jﬂi*}

58 2ANUL. ol

A7t E 5 k. & ezt

No. of survivor (survival rate)

Lab No. of patient
1) WBC count (/mm3) (P=0.011)

5000~10000 19

10000~15000 10

> 15000 21
2) ®% pH (P<0.001)

>74 28

<74 22
3) % glucose (mg/dl) (P=0.119)

<100 1

101~150 14

> 150 35
4) % amylase (mg/dl) (P=0.092)

<150 40

> 150 10
5) &% GOT (IU/L) (P=0.4)

<40 36

41~100 11

>100 3
6) &3 Cr (mg/dl) (P<0.001)

<12 25

1.3~2.0 11

>20 14

8 (42%)
3 (30%)
1( 4%)

12 (24%)
0( 0%)

0( 0%)
6 (42%)
6 (18%)

11 (27%)
0( 0%)

10 (27%)
1( 9%)
0( 0%)

12 (48%)
0( 0%)
0( 0%)

6/J Korean Soc CLIN ToxicoL

A



tiong A7l FHoll vitamin CE 53k Ao| AAsjra
5 e

SFEE- L8 H,0,% glutathione peroxidased]] ]3|
H,O2 YAt olnf S FEE2(GSH) glu-
tathione disulfide (GSSG)E AF3} =, GSSGE
NADPH®] 2849} 7| glutathione reductaseol] ]3|
GSHZ 3=t FFete) e 122 PQo EXL =
FHXZ1Al Fe}* | N-acetyl-L-cysteine (NAC; o}A|"€A]
ZHDE SFEHE 9] AFAoltt. o]+ JEE}E]Q«]
$32 271 A71H, shebkel I3 AES S ol
oMYA 2HQ]E ofAEotr] el F& ‘%l ARDS,
hypoxia induced pulmonary damage, HIV infection,
cancer, heart diseaseSo] JAbolA Al-gHr}t, GSHE}
NACE AlEW ¢} plasmadlA 5342l Hxka}1A] (antiox-
idants)e] ¥gg+2 33t} 3 methionine (Met)&
cysteine?} -2 73 &3k antioxidant2 2Hg-3hc} Y,

g g2t 359 &AL high-performance liquid
chromatography (HPLC)HWH o2 243l g, ol&
SHOE AT 71 glovt, 354 B ellA] o] A

[e)

g2 &L 2 ol Al o] 7hsste], 3 watzte]
FoE st AHE S ok, 28y o] kg
L sensitivity®} specificity7} & Ao 2 d#x c}.

lA

O

]_

Auk BAlElS o] Ae4E HAEELT}
U A1 $HeE 5 A3t 5

HolsHAl =9

=8 F4sket

Table 7. Treatment protocol of paraquat intoxication

Proudfoot5°l g A4, S gt 53kl A
= % 46, 10, 16, 24A17kel 22} 2.0, 0.6, 0.3, 0.16,
0.1 (#g/ml)«l AAAFFo R BATEY B uyldste] A
&3 o] A tFE9] 27t Proudfoote] &7 o
AshE 24 BIo 3 doA] &5 6AIRE & EFF
T7F1.09 pg/ml2 Azt digt XAES A 5%
Biou, AAFAE F 55 1042 Hell= 0.02
pg/ml=2 ZAsto] JEH ] Qtoll XFHE| At
A5 o] ARl ArtAE S S FRt
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1. Gastric lavage, if within 3 hr of ingestion
2. Urine dithionite test for paraquat (2 times)
3. Injection

Deferoxamine mesylate 500 mg iv

Furosemide 20 mg iv

N-acetylcysteine 4.5 giv

L-glutathione 3g iv

Thiotic acid 1200 mg iv

Dexamethasone 50 mg iv

Aminoacid solution 1000 cc iv

VitaminC20giv

4. Emergency hemoperfusion if admitted within 24 hours after ingestion and urine paraquat test is positive.

6. Laboratory tests with X-ray
blood paraquat level
Complete blood count
Urine analysis
Liver function test
Renal function test
Arterial blood gas analysis
ECG
Amylase
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