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The Effect of Hemoperfusion on Plasma Concentration of Toxins in Acute
Pesticide Poisoned Patients

Hyo Wook Gil, M.D., Jong Oh Yang, M.D., Eun Yong Lee, M.D., Sae Yong Hong, M.D.

Institute of Pesticide Poisoning, Soonchunhyang University Cheonan Hospital, Cheonan, Korea

Purpose: Hemoperfusion is an effective modality of extracorporeal elimination of toxins in acutely poisoned

patients. We evaluated the effect of hemoperfusion on plasma concentration of toxins in patients exposed to certain

pesticides.

Methods : Eleven patients who were acutely exposed to pesticides participated in our study. We measured plasma

pesticide concentration from the whole biood obtained by arterial and venous sources by gas chromatography.

Results: The plasma concentrations of only 3 patients was measured.Methidation clearance by hemoperfusion was

82.2%, fenitrothion was 23%, and endosulfan was 0%

Conclusion: Measurement of plasma organophosphate concentration is not a practical application. Our results

suggest that hemoperfusion is applicable in patients with pesticide intoxication according to clinical status.
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Table 1. Clinical characteristics of the patients.

siet.
My 2 Y=

20043 19 5E 129704 ST AL
2= A72M FA AFA F502 49 A8 2L
B FoA 4 27V FEZAVE At AAEFE
AlE P 1175¢) B8 tid o2 3t 53 4%
Ao W E5= §7ieA 8H(dichlorvos 3, methi-
dathion 2, profenfos 1, chlorpyrifose 1, fenitrothion
1), g0l A 2% (cypermethrin 1, a-cyperme-
thrin 1), 47194 A (endosulfan) 1Hoch, tiAd &
o) g, yol, 5 &, 281 78 943 5&(Table
Dol 8.9kt

BE $A= $FANA SFHA T viz2 FAFY
A2 $AM4 SAVRES 3L ATk BF G
(perfusion membrane; cellulose membrane; Adsorba
300, Gambro, Gambro Dialysatoren GmbH Co. KG
Hechingen, Germany)ol thgh &7} FEE(Table 2)9]
SoFRETh BYRFE AR FBE B3 AP
on] &= 250~300 ml/mine 2 3t F4 A1F 10
2 3o $47)9) FBo] AR A AW TS ¥F
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#stgct. ABFE 34TSR AAEH e dad
b 2Ur] 10849 35 % Harterial line)oi A thA]
NYate] A & 2stn AAE | 7R -70°Col
BT BRE 24L 98 DA 1Y ol
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duration of duration of . . .
Case. Sex Age admission respirator assist specific medical Clinical AchE*
No. (yr) problem outcome (um
(days) (days)
pneumonia,
1 M 45 40 20 facial palsy survivor 47
2 M 54 12 0 - survivor 892
3 F 30 7 0 - survivor 60
4 M 57 30 15 shock survivor 2369
5 F 61 32 30 - expired 1202
6 M 65 31 21 pneumonia survivor 23
7 F 45 28 15 Survivor 96
pneumonia,
8 M 71 84 60 neuropathy survivor 115
9 M 53 10 0 survivor -
10 M 53 10 0 survivor
11 M 22 9 0 survivor

*AchE : acetylcholiesterase ; RBC cholinesterase (reference value; 11,188-16,698 U/L}
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Z 119 FollA BF oA A3A Hio] HEHUY o
 methidathion (case 5)3 fenitrothion (case 8)%2)
#7194 F=5829} endosulfan (case 11)S SE5HW
AP 1 o]Ye] FAENAMT AFA] Ao A H
] FktHTable 3). Case 5914 B4 27) a7 o
A ZTeax] H3F A ] methidathion FEE= 372

Table 2. Technical data of perfusion

2 AN SSEXA SUARIL S 4EN =50 0lXl= S

mg/ml¥} 6.6 mg/mlEg AH#F 23 AAL
(37.2~6.6)/37.2) x 100}& 82.2% 2 Eteh Tt 8
JAF F5 1080 7 T F 89 W F=71 299
mg/mlE ¥3A F& A7t A& AT Case 844 F
A 7] AR T A FoA Hg Y Y] fenitroth-
jonTEs 455 mg/mld} 350 mg/ml2 FAFAF 2]
gk A AEA(45.5~35.0)/45.5] X 100} 23.0%2 Rk},
a8y ARF 28 1023 #F 4 A €9 ) Fo}

Dialyzer

Length (mm)

diameter (mm)

Housing material

Adsorber

Filling weight (g)

Total surface of adsorber (m?)
Coating material of adsorber
Membrane thickness (m)
Pore size of the filter (m)
Internal resistance (QB=200 ml/min) (mmHg)
Priming volume (mi)
Heparin (units)

Flow, blood (ml/min)

Adsorba 300, Gambro
245Max.

87
Polypropylene
Activated charcoal
300
300
Cellulose
3~5
450
20~30
260
10,000
250

1) Blood Test

( 1 ml of Sample(whole blood) l

{ Spiking I
(for recovery test
with standard)

Remove Protein
with 2ml Acetonitile(ACN)

k 4

ACN Layer Extract
with 2ml Hexane

y
Evaporation with Gentle
Stream N2

Add 0.1ml Hexane

GC/NPD, ECD Injection (14) |

Fig. 1. Analytic methods of gas chromatography

2) Instrument operation conditions

Caolumn Agilent HP-5, 30m+0.25m=0.25¢m
Injection volume 1.0u
Intet Temp. 260°C
Detector | NPD Splitless, Temp. 280° C
ECD Split mode(20 : 1), Temp. 280°C
Oven 80°C (2min) 10°C/min 280°C
(10min)

GC: gas chromatograph NPD: nitrogen phosphorus detector ECD: electron capture detector
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Table 3. Plasma concentrations of the pesticides

B0 Z=
6’?’:& =

A¥ (whole

blood)& AH8-3h= Aol 7P &t o[k ZE Ui
I olfE BE SEEFA 4B)S A7 o AT
3)E(recovery rate)o] FE-E AHE--E v 80~90% 2
Aot e AHAE W] 60~70%ET § E317)
HEoltt. )& EY R & @7AM= 254 B4E A%
Algs AEE AT ol EE AAEY] RHE B
T3 FA AFA FEEAL] FAM T FFA

A2 HE AL ANt vl FokRAd) @ate] oW
AEL 23 YE AT HSAPFEL o), HE 7|27
@} ALATa)l st Thbd e W o 2 BE Y

SR F 116 F 34 dM T ZFA7 FE AU

Plasma concentrations of pesticides

Case. ici Amount of Lag time
No. Pesticide name ingestion tg ER A1.'terial Venous line Ar.terial
line® line®

1 Dichlorvos 40 ml 48 hrs ND ND ND
2 Dichlorvos 40 ml 5 hrs ND ND ND
3 Dichlorvos unknown 6 hrs ND ND ND
4 Methidathion 40 ml 35 hrs ND ND ND
5 Methidathion 100 m] 5 hrs 372 6.6 299
6 Profenfose 20 ml 4 hrs ND ND ND
7 Chlorpyrifose 40 ml 35hrs ND ND ND
8 Fenitrothion 100 ml 10 hrs 45.5 350 5.1
9 a-Cypermethrin 30 ml S hrs ND ND ND

10 Cypermethrin 40 ml 3 hrs ND ND ND

11 Endosulfan 40 ml 6 hrs 0.6 0.6 04

ND : not detected,
arterial line(a) and arterial line(b) represent the plasma obtained from the arterial line at 10 min after initiation(a) and 10 min before ces-
sation(b) of hemoperfusion. The “venous line” plasma obtained from venous line at 10 min after initiation of hemoperfusion.

Table 4. Physical Chemistry of the Pesticides

o Molecular Solubility in water -

Pesticide name weight (25°C) Stability

Dichlorvos 2210 18g/1 Slowly hydrolyzed in water, rapidly
hydrolyzed by alkalis

Methidathion 302.3 200 mg/ Rapidly hydrolyzed in alkaline and
acidic media

Profenfose 3736 28 mg/l Unstable in alkaline condition

Chlorpyrifose 350.6 1.4 mg/l Unstable in alkaline condition

Fenitrothion 2772 14 mg/ Relatively stable under normal condition

a-Cypermethrin 4164 397 ug/l (20°C, pHT) Relatively stable under normal condition

Cypermethrin 416.3 0.004 mg/1 Relatively stable under normal condition

Endosulfan 4069 0.32~0.33 mg/1 (22°C) Slowly hydrolyzed in aqueous acids and
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F7120A Z]AE methidathiong S-S 34 F o
Z gt o9} fenitrothionS SSUW Er}ollA] o] A
Hol BEYYE ¥ dichlorvos®} profenfose, 181
chlorpyrifose 5~ 53 SAloA= o] 0] H&E
2] skt ditkre] 53R A5A] B EF
A SHHA] & o)F-E WA AEE F= {irh
t}et 0] 5 methidathion¥ fenitrothiono] A& e o
9 FBAHL &5 o] 100 ml o]t WY H&
TEE) AAo R AL Bede AFA Aol ¥F
o EA5HA] ALY e FEZ EAT AYL A
YA A FEo FEHNE S Fe v 8 F
FrdsHAl APt 2Eu SE5UY AS5A] i) ¥
B oA AEHA U g REe] FAEE YA
7f FEER ASAIL /7104 At A obEEFY
o) =€) 2} (acetylcholinesterase : AchE) X7} wj-¢-
ol Tk 54 B Fg 13 A A
22 T59 AEE Frlety] Yot EFA A F
TE S AL daHo s 59 Y] opdE
Hol Fa 9k o|H Y A o5 A= &7t ¥
A B AFA R AEHA @ E e 4de
Z1R1A19) QA B FE A Frotrofof gkt Ao &
S8 AeA 9 Aol oFe) Q3 540 wakA
t AAZE B %9 AFA I Al EAsi e €
Rol= H& gxt SAE A= Ut olEd e
HFFEE o= 3o Aguid-g E33tA} s
FAa%e] &= A FFES PIXA E AL A
£9 271 gtk B AFA AAF 7 methi-
dathion A A&-L 822% & ¥gkoy E4AF F8 10
4 g9 W) FE7F 209 mg/mlE vHjnd E& A}
25 Y AL methidathion?] W EF7} wirhk= A
< GAIBETE o9 ¥8ed fenitrothiond | A& 9]
23.0% 2 @tov GARF ¥ EF w0 @A) A
BEH AZAL fenitrothione] ol ] X7} WAL A
W AP BE-S BoFE aFolth, & thE Ve
Y EE FFo] EFA T FEHE EXF= e =
EI 95320 iAol st oy YA giikE
2 EA37) gEoltt =8 o HA €F =& S
L3t BF FEo TR ATt dASA] o BT
7t Bt @ YoM A B B ot Table 4),
Q-2 F71UA = FEd FAA F3] BH3H &
3] Q) YoM TrFSd T/ 1) 50)H 2] esterases]
Gl ofste] HA FAH o] -20°Cel RPH A=
2 7)€ Aboldl] 10 mg/mloA 4.4 mg/ml A= 743
e Bar) ol B AFoME AJ5e] Eiou} o]
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Tt AFAo2E &0 B Tk ol8tE A
A& 7% AT

2 AFA HE220)= Alde] AFAE 5T
2t 29l XE Aol AEol FEHA {3 ol &A
B S5 o) 30~40 mlEZ vlnF A& Gk o
Higol= Ago] @Y FoA A} e Ho] AU
2l oA AW £F F Y ff Ak Fiol 2 A
AAE FAA gt o ¥t endosulfan®] - &
5 o] 40 mlo) YA Aol HYH. EJHF 2
AAEL P 2AAE 2o E995F A 85 20
0.6 mg/ml2 Yol ZAUPHS] 4RiE 5l 23 Qx5
A etA AAF A AAEL F Y 2 5277
Y HE IS )t g2 371 AP Do)

FEFHA T F& FEFE vAE U= Y
dsle] oFE ™ QA £ FHE AAE U - Qith
Aol 1,000 daltons o] 8421 -9l &4Hdiffusion)
< 5ot 4 9 gGA $HE F ok FE 4 F
& AR = Fo3 il Aito] AEFE FAL ol
A% AW distribution volumee ZHE4+E §-2] 5
&3] distribution volume®] 1 L/kgo]3lo]H W&E2e]$
B0 B&E 7INE 5 ot 2 Lkgol gl &L &
2 Q BAE 718717 o HTH?, YAl &3] H3)
T 7S SR TS dRRe o] FAF A
#E 29 “drug-related factor” ol gt A B} Qlo] &
Aol 84S FA37L oY EdARE G4
(activated charcoal or carbon)e] FHH cartridge2 8
AL THAA SF5ES FHATIE ot A &
Al F2E & Je FEo)H oujd Bz AMS-E
% STk, B3] Aol A AT AR ASE B
Folal Expgo] vjuA & FLdx EFF ot A
e X2 o= 249 BT vREVIER I 9E
A o] 9E33 A ddEofof 3 Aol WYL 1
ot FTEA TS B8 Auidy ERE
7Fehs AL wlg- ofelE Yot

FTHTE AN G SEAL Y
g Aol Brlsg A9t Bk =g

P EIE FZAANN T4 s St ol FF
o FHLEE Y T A} BUA) k& ol DA
g WA AEsks Zol FHolekn 44 E ok @
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