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Ageigha dad e yAdday

4 7l A-A
4o 5.0

T8 M4 9
¥ #4352

AT a3 e Gy

g

A =

Paragquat & 1955w 4 Fof & A2 448 ol= A
Ao RF ASHe ARARA fdteldA
1970874 AL AR Hzd g2 AFHn Yo
o, 9wk Bokd HE& Feud viggsiEe F54
o] gleiAlnk, Abgholv} B8 A P& T2 F4lH
ol F4Hd 49 oa Arid AR FF F4E 4
L7 FEE gEzgD

1967+ BullivantPe] o3 &2o2 olale] gt 2
540 ¥my oldl AFAA @ Rad4 o F
AL s, 2, A%, A% 23, AF R AFAE
= ANA L FEFAE YT g e Fi £
o] Fry A$NE W4F, H44F For A
A9 ARE RSty Rastn e,

A felvaledd AGEE Ax2AE 24.5% 1-1
dimethyl 4~4 bipyridylium 2} dichloride 2} 75.5% 2}
#7184 E¢EZA 29 Gramoxonese] & 4F%
2.2 gralge] o]d] i FHAmrt Fohehe Al
Aoel g4 FgdA, Fd44d 2 AR WE Ln
2 @4 BH g Rushe wheld

EU I~

B2 19800 SYU el 1981 10¥7hAl 14

£ Wate] Paraquate] F53¢] g3 134E
Aoz ggen o Ay 1ld, oxbe 24

" %: 82@?,% 118

A

=

E oygd EELE 2 odyggd ¥ Fe EEE
{Table 1).

135 11l & AEEH, 2d= A4 255 49
A2 2% 1 bd, T2 2 A% F3d 200cc7}
¥ AR 4EHe] B4 F--Hon S5 o ARa}
19t £ HYdld 2593t YA BT Awsld 4%
HAE AYegd v

o - = RS

1. g
Paraquat 5312 1305 6ol & YA BF A3t
I 4ol e 2 QF o] Feldglon 20 BAF
+ glgd.on 14 o4 7Yo] X ukEAx L] Fq

5o} (Table 2),

A Eo] Falxl 1d& ¥4 T
A, HAeke o L5F 1347A 3
A7\ EAA, T2 XA BHy L] oy Ao
o4+,

2. US4 W olgy 27

Paraquat § $E5¢ RE 5% @7lol4 73 nlx]
o4 ddw AL T, 48, dF5F Fy oF
HEENe F5wn A B g e (100%) 4
(Table 3).

28] 24 TEMU6%) ¥4 ¥ g4 el (38.5%) 5
£ B 4 glgden A olelgt 4L Paraquat F &
348417 o] AT 5 ik :

B gl Pd 1363 114 (84.6%) ol 4] FELyES.
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Fig. 1. Gross photograph of both lung showing Fig. 2. Gross photégraph of esophagus showing
firm airless both lung with diffusely extensive mucosal ulceration and hemor-
scattered white fibrous area. rhage.

Fig. 4. Gross photograph of kidney showing swollen, markedly hyperemia with petechial hemorrhage.
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Fig. 5. Photomicrograph of lung showing fibrosis ‘Fig. 6. Photomicrograph of esophagus showing

and very fine emphysematous change in diffuse ulceration of the mucosa.
all area.

I g’; \,.

=~

Fig. 7. Photdmicrograh of liver showing Fig. 8. Photomicrograph of kidney showing
centrilobular biliary stasis. acate tubular necrosis.
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Table 1. Age, sex and reason of paraquat infoxication

Sex Male

Female

Total(%)

Ags Suicide Accident Suicide Accident
10~20 2 - 1 —— 3(23,1)
21~30 3 1 — —_ 4( 30.7)
31~40 2 — — - 2( 15.4)
41~50 2 1 — — 3(23.1)
51~60 -— — 1 - 10 7.7)
Total (%) 9(69.2) 2(15.4) 2(15.4) - 13(100. 0)

“Table 2, Survial time after Paraguat intoxication

Length of survival No. of patient

within 48 hours —

3 days 2
4th--5th day 1
6th~-7th day 1
8th~10th day 2
11th~15th day -
16th~20th day 3
21st~25th day 1
survive without problem 1
uncertain 2

Total 13

= (Table 3) =2 Al7] & 1904 5909w 3o 5
CZAE 4 99x Ael 9ol g ok (Table 4). o F 3¢l
1~38x A= AFHE FAT + Al
AL 1delA 2ol6] AR veldon o
22 739 BUN, Creatinine 1] 2] $7}o)] E 600 cc ¢}
2wk ol go] glglel
SEEEe gAY 2 AU E S99 84
A4 FFE F goon TFBe] Jebhd Al
344 208 Aelgos A o] Fatak vlEe] A
7} FAA o2 od3lsle] Abababgl ek

2.8 W14 (53.8%), ¥4 ouhab(53.8%)%8<] gl
o 136 F 2o ol A A FY 8 Al SN EE %
FY 9 gk

H
Hu
c's

3. HAN

YA 22 g4 g 4F 13615 7ol A 13~14gmP%
E A4, eldA 15gm%Bol AR HF FFo] gl

Table 3. Symptoms and signs after Paraquat
poisoning

Symptom & sign No. of patient(%)

Sore throat 13(100. 0)
Oral cavity burn 13(100.0)
Swallowing difficulty 13(100.0)
Fever 12( 92.3)
Jaundice 11( 84.6)
Albuminuria 10( 76.9)
Glucosuria 10( 76.9)
Epigastric pain 9{ 69.2)
Dyspnea 8( 61.5)
Chest tightness 7( 53.8)
Tachycardia 7( 53.8)
Nausea/vomiting 6( 46.2)
GI bleeding 5( 38.5)
Subcutaneous emphysema 2( 15.4)
Oliguria 1 7.7
A=tk

5 WY 844 10,000~20,000/cmm 2
Z7hE dgdet

q4 & gL E 1343 a4 1.1 mg%al4
25.5mg% 7 FHE Byrh

SGOT, SGPT & 2%el4t F4 2AE U3 2
dtel Al 134 elA 179 4ol ol FxAE vebiglot
A g5k o (Table 6).

Creatinine 3] = 13¢5 94 (69%)e14 2.1 mg%®]
A Z7kEgden o]F 2¢le]l4]  10mg%e] Aol gl ok
(Table 6).

BUN 3} Creatinine 5] & 250]4F 233 <+ glgnl
24l A 7dNA 9 Abol ] HmE A5stglchot A
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Table 4, The time interval which symptom and sign appeared after Paraquat ingestion

Symptom & sign Time Sore throat

Melena

; Elevation of

Jaundice creatinine

Dyspnea

~24 hours i1
24~48 hours 1
48~~72 hours 1
4th day —
5th day —
6th~10th day —
11th~15th day —
16th~20th day —_

[ B 2 Y

3
5
2

|

!
[\ I A N

J

L VA

Table 5. Laboratory. findings after Paragquat peisoning

No. of cases(%)

No. of cases (%)

1. WBC count(/mm3)
below 5, 000

5, 000~10, 000 5(38.5)
10, 000~ 15, 000 4(30. 8)
15, 060~20, 000 4(30.8)
2. Bililubin(mg%)
0~ 1 2(15.4)
1~ 2 {77
2~5 4(30.8)
5~10 2(15.4)
10~15 2(15.4)
above 15 2(15.4)
3. SGOT(IU) SGPT (1)
0~ 25 2{15.4) 3(23.1)
26~ 50 1(.7.7) 1(7.7)
51~100 4(30.8) 4(30. 8)
101~300 4(30.8) 3(23.1)

301~500 - -
above 500 17 177
4, BUN(mg%)

0~ 20 3(23.1)
21~ 40 2(15.4)
41~ 60 3(23.1)
61~ 80 1(7.7)
81~100 -
above 100 4(30. 8)

5. Creatine(mg%)

0 ~2.0 4(30.8)
2.1~4.0 2(15.4)
4.1~6.0 3(23.1)
6.1~8.0 2(15.4)
8.1~10.0 —
above 10.0 2(15.4)

FEYE BAY 4 9o o (Table 6).

4% Amylase 2] 5ol FFHGLA ol % 3
4] 300G 41,0001 7= Erlstgdn 2ty 34
% 2eloll 4 o) 87 Fo] Fuks gl

AAES W3l £5F 2547 RAs 14 35
Fol A lead o4 ST sz Tabe] Wl & B
FE 4 ek _

4 Bd W =238 2H

SAYon $% 2 e AYAoE FETL By

g Foldle Addn FPER &Yy 9
wh el wlaAl G W7 E4 HWg 2 FEAT A
A wAnkde] Bgich(Fig. 1).

A% g gAgdE 4R 4e]AA Al 3
7 Akt B4 Hoke]l Hgows ool 49
o4 dhEel ol BE A AA BFHY §¥el T
ol #n] B4l (Fig. 2).

- Ede] #ala o #FYYold Glisson
FE Fsd THE aAF HEYY gFe] By
(Fig. 3).
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Table 6. Serial changes in liver function test and renal function test after Paraquat intoxication

Case 1
Day 1 Day 7 Day 10 Day 13 Day 17 Day 20
Urine output 400 1,280 1,800 2, 500 1,600 4,200
BUN 10 76 75 49 33 21
Creatinine 1.3 7.2 4.0 1.8 1L8g | L7
Cer - 55 22.6 34 46 88
Bililubin 1.1 4.6 — 14,7 19.5 10.6
SGOT 18 79 87.4 165 139 74.5
SGPT 10 136 134 245 248 230
Case 2

Day 9 Day 12 Day 14 Day 17
Urine output 1, 300 1,500 1,300 1,200
BUN 116 51 38 28
Creatinine 4,2 2.5 3.1 2.4
Bililubin 11.2 13.8 14.9 5.6
SGOT 73 68 97 54
SGPT 82 105 96 33

ok Ao g5 EHe] $ER FYHY L vhE
7 5o v A 28] o] Rye. RRANE & o oF
g3 A4ol9 Fojg £ ggrn(FiE 4.
M oo oAy el A TS dHA Paraquat &= 1955 o Foll4] &0 B A ZA 24

Tyg Hgow Algdle S0cerbge A 4E
do] gigden 445 ¥FEE & F AR

28 B A E 2 Bold £ gideh

FATH o2 AT ER] 454 4EYoE A4
A ggm WE SAdE 4HF ZAES AR T
uld GE3A T Agoz sEH AFH Ysivh
(Fig. 5). 2o #etAE =9 ¥ $5E 24t
(Fig. 5). 231} Alverolar hyalinew 34 & 2ol

= ekgket.

Hubel woke] 2wt (Fig. 6).
Beyoew 2

Ax g Hde

71-&- midzonal cholestasis o] 44§
o Bolgt 43¢ glel=h(Fig. 7).

A e 28l Mxale] acute tubular necrosis 2}

hyaline cast & 2.4 v (Fig. 8).

He e A4 AE Bgod, 4L
AAZ5A L R T AU

29 A% FA A E FEg FUgAaR
+ 5 gd=th

A AEH old Vel E 19704 = Fy]
F 45 2 Yt

ol A A E AEHE AL T8 FrIAH
Eckelu} dge] =84 2 EHe] Adgnd 4y
A glon 2 #Fg71A-& Paraquat o} Y 14
o2 A AUAE Al XY WEF) 9T
Aoz GuA gupsn,

Paraquat 7} Qg o) T8 % A2 7, A4, A%,
AAA, A5 FgAAd 24e Yore Bz W]
= AEAAY 2ol AA AgAE Awbste] Supero-
xide o] £[07,)9 Y4 o HAAA¢ A LA4E s
Lvka A glEsd.

W ¢ "3 Paraquat of &5 3dl4] 144
Apele] ol el EAE 3FFAE o HA35
Z2H5e] 3EU3 S4E £ 5 Yo,

slo 2 A dsie] 574 °i-x: s EAbul 9 wlE,
HEFE WSy, AFRARY 9 F, w4 dF 42
8 A5E & F P,

del B
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AAee] RFAAE AdatA g Fa) Leky A
2 EAT AR S BEYAY F4o] e}
How F4 XA4dE #4450 48 LdE B
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old #¢ Wl 2 F4el 9H JeldtE B
T TR v e,

T oAU QAT A3 104 BAY AF Hgel
AR Aoz o Al 28 % A¥BY 2AE
¥ dgon 2% AR E o|AANY nu
S dase £44 & 4 dgvh

el = AW HHE 7, AR 75 32
E TR Aoz Jeldnn® e 28 2A
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Aol obx Euwdw ek, =g s 4d e
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o A4se A wE YT 2 42U 24+ 9
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& Paraquat 7} A=} A4 o4 NADHA ==&
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e 2AERE ol 2 Hsle]danio g W
A A Ze] L Fol T A A& oA
e 4 BAEY Qg dANEY Fhe A
A e, F2 ol e A9 Ao vg A
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FEY AL FYASE A 4L9) Paraquat =
AR 4528-¢ Jelule Paraquat 8 542 44k
£ o# sesvin Badn Yo

AR 247159 d3E w2864 5 Aol o}
ehron g4 A¥ASE APAY $E Qo b
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A5 ZANAE 250014 QA RadF Bl 4
A&} BUN, creatinine, creatinine clearance 8] 34
+ 2 5 g9od Az BudAE 2dld u
e Aol bt F AR A4 2 e}
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B SRR A D B B RIS B R

Algat 7kl =A% H3le2E Paraquat £ 413l
A 29 Alxale] 43 AT F2 EFE Fojln
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of 2 Fanconi# £%3 f4lg F4-& vebdcia
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A ZANAE F2 2 AP 4o 2
o E£A4E FAT 5 9o i =AAAAE o
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k) 2 e W3 g4 Matthew 53 st
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A 3R E 164 AEA &5 25w T
2 HEs & o Adgn 3FHeE A42dE AT
T 9 deld Tslel STAY s124& 42d ¢
glan ool F5 XA Ak A F2E 8
4+ ggch. MatthewPSx AF $ALA Y A4E
|0 W Fol Jasde 4d-F49 AGE 2ug #t
et

136 8] RALF 26l el 4] AFR 2 AR AFAF
<+ #2F 4 dgded 24 EF A amylase s}
300T e} At L2 Z7tE]e] 914},

H§51%52 Wges Camphell’®E 2 Subpleural
bullae 8] w}d4 Ragt wf o AF 45 H44
QEF H99 ko T AEE FHAY T Ao

elA 74 Y Bl #A amylase A9 Frld]
g By gigot AREL 3444 €4 amylas
27k 30004 Hx L,000d AR 748 AL 23T
+ dgdon ol 2d A slEtAFe] FubE v}

ol€l ¥ amylasex|d] F71 ez A4 A3
8 AE, 34 A¥x o= amylase clearance 8] 7+
4, Paraquat 9] A4 F-& G d HE5E 33
T gdont oAAR Y BudA g ol
Fo o W EulA Y A A8 Eas A& g
28y A=-E-L ¥ amylase 2|7} FrhEe] gla 5]
7] Fe] FubE A AN SR ATE A
4 ek 3 gl

Paraquat 5o ¥ 2| 82: oS5 22 A&
F T+ Aok

A, Paraquat®] -3 2 o] Hel4 8 5 9=

E5, 95 Paraquate] =7 wia

Alsl, olu] %43 Paraquat®] ZHe] wg =4
Zh4.

Paraquat & F4& 435 gAAE og A7
Bentonite €} =3 Fuller’s earth 28503 2.3
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A4 & g=}® NaCl, KCl, NaHCO,2] E3F A
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= Abstract=

Clinical and Autopsy Studies on 13 Cases
of Gramoxone-HCl(Paraquat)
Poisoning

Ki Sik Kim, M.D., Hyun Koo Shin, M.D.
Sung Tack Hyun, M.D., Yak He Kim, M.D.
Jung Kyu Lee, M.D. and Seung Kook Park, M.D.
Department of Internal Medicine, Keimyung
University Medical College and Hospital

Sang Sook Lee, M.D.
Department of Pathology, Keitmyung University
Medical College and Hospital

Clinical and autopsy studies were made on 13
cases of Paraquat poisoning admitted to the depa-
rtment of Internal Medicine, Keimyung University
Medical College and Hospital from August 1980 to »
October 1981,
obtained.

and the following results were

1) Among 13 cases paraquat poisoning, 11 cases
were male and the rest were female. Sex ratio
5.5 1. Cause of poisoning was primarily succidal
attempt (84. 6%).

2) Observing of symptoms & signs of damaged

— 299 —



—Ki 8ik Kim, et al.: Clinical and Autopsy Studies on 13 Cases of
Gramoxone-HCl(Paraquat) Poisoning—

organs by paraquat poisoning during admission,
oral cavity burn in all 13 cases within 3 days,
transient jaundice & elevated SGOT and SGPT in
10 cases({76.9%) within 3 days, transient renal
dysfunctior. after 3 days and respiratory dysfun-
ction from 3 days to 2 weeks after exposure were
observed.

3) Observing of damaged organs in autopsy of
one caSe, fibrosis and fine emphysematous change
of lung, diffuse ulceration of mucosa of esophagus,
centrilobular biliary ‘stasis of liver and acute
tubular necrosis of kidney were observed.

4) Mortality rate was over 76.9%, the majority
of them died within 3 weeks after poisoning. The

main cause of death was pulmonary dysfunction. .
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